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FUEL TANK

DESCRIPTION

The fuel tank has a 21.5 gallon eapacity and is con-
structed of two sheel metal sections welded together.
The filler pipe is attached to the tank and is remov-
able. The fuel tank is secured to the under side of
the body by metal straps (Fig, 8-1),

The tank filler pipe is located on the left side for
Station Wagons (Fig. 8-2) and the center rear on all
other body styles. It is accessible through a spring
hinge door. Fuel tanks on all models uge a vented
filler cap (Fig. 8-3).

SERVICE PROCEDURES

TO DRAIN FUEL TANK

1. Insert a length of hose (Fig. 8-4 for details)
into the gas tank, pipe nipple end first, until weighted
end of hose rests on bottom of tank.

2. With chuck of air hose inserted into hose slit,
a2 short blast of air will cause the gas to {low.

NOTE: The tank can be dvained rapidly by raising
the car several feet off the flooy when pevforming
the above opevation.

Fig. 8=1 Fuel Tank Mounting (Except Station Wogon)




8-2 1964 PONTIAC TEMPEST CHASSIS SHOP MANUAL

Fig. 8-2 Fuel Tank Mounting (Station Wagon)

REMOVE AND REPLACE FUEL TANK—SEDANS,
COUPES AND CONVERTIBLES

1. Disconnect wire from tank gauge unil at
the unit.

2. Raise ecar and support fuel tank.
3, Drain fuel tank as described on page 8-1.
4, Remove clamp connecting fuel line to tank.

5. Remove screws holding filler pipe bracket and
geal to body.

6, Remove nuts securing support straps holding
fuel tank to body.

7. Lower fuel tank fram car.

To install, reverse above procedure,

REMOVE AND REPLACE FUEL TANK—
STATION WAGON

1. Disconnect wire from tank gauge unit at
the unit.

2. Raise car and support fuel tank.

3. Drain fuel tank as deseribed on page 8-1,

4. Remove clamp connecting fuel line to tank.

5. Remove clamp holding vent hose to filler pipe.

6. Disconnect vent hose from filler pipe.

7. Disconnect filler pipe rubber coupling by
loosening clamp screws and sliding coupling toward

tank,

B. Rempbpve four nuts holding fuel tank to body and
lower tank from car,

8. To install reverse removal procedure.

CUT SLIT JUSY DEEP ENOQUGH o
TO ACCOMODATE AIR CHUCK Ya '-D-—I
IBII

pU = 3t

| 10" {APPROX) ]

Fig. B=3 Venr Cap

Fig. 8-4 Typical Droin Hose
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TROUBLE DIAGNOSIS

LEAKS

Before removing fuel tank to correct a leak, a
careful inspection of the tank should bhe made to
determine as accurafely as possible the source of
the leak., So called ‘‘seam leaks’’ very often turn
out to be loose screws at the fuel gauge tank unit.
In this case the gasoline runs down on the flange of
the seam and drips off at points along the seam
giving the false indication of leaking seams,

NOISES

Stones on top of the tank may be the cause and
should be removed.

TANK UNIT

Diagnosis for the fuel tank gauge unit appears in
Section 11.

EXHAUST SYSTEM

DESCRIPTION

The major units of the exhaust system of the Six-
Cylinder Engine (Fig. 8-1) are the exhaust pipe,
muffler and tail pipe. The exhaust gases pass into
the exhaust manifold. Here if the engine is cold a
thermostatically controlled valve in the exhaust
manifold partially blocks the passage of exhaust
gases out of the manifold Exhaust gases then heat
the manifold. As the engine is thoroughly warmed up
the exhaust gases are directed out through the ex-
haust pipe and muffler, The major units of the V-8B
exhaust system (Fig. 8-2) are the exhaust pipe,
muffler and tail pipe. The fuel burned in the com-
bustion chamber of the engine passes into the exhaust
manifolds of the engine. A heat riser pipe in the
right hand manifold supplies heated air to the car-
buretor choke assembly. From the exhaust pipe the
gases pass through the muffler and out the tail pipe.

SERVICE PROCEDURES
SIX CYLINDER ENGINE (Fig. 8-5)
EXHAUST PIPE—REMOVE AND REPLACE

1. Remove two nuts from exhaust pipe flange at
manifold,

2. Sever pipe at front of muffler with cutting torch
or saw and remove pipe.

3. Replace by clamping pipe at muffler and
tightening exhauwst pipe flange nuts to 22-30 Ib. ft,
torque.

MUFFLER—REMOVE AND REPLACE

1. Sever exhaust pipe at front of muffler with
cutting torch or saw.

2. Remove U-clamp at rear of muffler,

3. Remove muffler.

4, Replace by clamping exhaust pipe at front of
muffler and tightening rear U-clamp nuts to 15-20
1b. ft. torque.

TAILPIPE—REMOVE AND REPLACE

1. Remove U-clamp at rear of mulfler.

2. Remove tailpipe hanger clamp.

3. Remove tailpipe.

4, Replace by reversing removal procedure,
Tighten U-clamp nuts to 15-20 lb. it. torque. Tighten
hanger clamp bolt to 6-10 Ib. ft. torque.

V-8 ENGINE
SINGLE EXHAUST SYSTEM (Fig. 8-6)

EXHAUST PIPE—REMOVE AND REPLACE

1. Remove two nuts from ecach exhaust pipe flange
at exhaust manifold.

2, Remove U-clamp at front of muffler and re-
move exhaust pipe.

3. Replace by reversing removal procedure.
Tighten exhaust pipe flange bolts te 25-35 Ib. fi.
torque. Tighten muffler front U-clamp nuts to 15-20
1b. ft. torgue.

MUFFLER—REMOVE AND REPLACE

1. Remove U-clamps at front and rear of muffler,
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Fig. 8-5 Exhaust System - Six Cylinder Engine

2. Remove muffler,
3. Replace by reversing removal procedure.

Tighten fromt and rear U-clamps to 15-20 1lb. ft.
torque.

TAILPIPE—~REMOVE AND REPLACE
1. Remove U-clamp at rear of muffler.
2. Remove tailpipe hanger clamp.
3. Remove tailpipe.
4. Replace by reversing removal procedure.

Tighten U-clamp nuts to 15-20 lb. ft. torque. Tighien
_tailpipe hanger clamp bolt to 6-10 lb. ft. torque.

DUAL EXHAUST SYSTEM (Fig. 8-7)
EXHAUST PIPE--REMOVE AND REPLACE

1. Remove two nuts from exhaust pipe flange at
manifald.

2, Remove U-clamp at front of muffler and remove
exhaust pipe.

3. Replace by reversing removal procedure.
Tighien exhaust pipe {lange bolts to 25-35 1lb. fi.
torque. Tighten muffler front U-clamp nuis to 15-20
1b, ft. torque,

MUFFLER—REMOVE AND REPLACE

1. Remove U-clamps at front and rear of muffler,
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Fig. 8-6 Exhaust System — Eight Cylinder Engine, Single Exhaust

2. Remove muifler.

3. Replace by reversing removal procedure.
Tighten front and rear U-clamp bolts to 15-20 lb. ft.
torque,

TAILPIPE—REMOVE AND REPLACE

1. Remove U-clamp at rear of muffler,

2. Remove tailpipe hanger clamp,

3. Remove tailpipe.

4. Replace by reversing removal procedure,

Tighten U-clamp nuts to 15-20 1b. ft. torque. Tighten
tailpipe hanger clamp bolt to 6-10 b, ft. torque.

SPECIFICATIONS

Fuel Tank Capacity . . . . .. .. ... .. 21.5 gal.
8ix Cylinder Engine

Exhaust Pipe Diameter.. . ... . ... ... 2"

Tail Pipe Diameter . . . .. . . . . . .. ... PAN
V-8 Engine

Exhaust Pipe Diameter. .. . .. .. L2 1/

Tailpipe Diameter . . . .. . . . ... .. ... 2"

TORQUE SPECIFICATIONS

{Torque in ft. 1bs, unless otherwise specified)

APPLICATION TORQUE
FUEL TANK MOUNTING
Nut - Fuel Tank Strap to Support

(Station Wagon) . . . . . .. ... .. 70-100 lb. in.
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APPLICATION TORQUE
Nut - Fuel Tank Strap to Underbody
(Exc, Station Wagom). . .. .. ... 70-100 1b. in.

MUFFLER - EXHAUST PIPE - TAILPIPE

Nut - Exhaust Pipe to Muffler U-Bolt. . . . . 15-20

APPLICATION

Nut - Tailpipe to Muffler U-Bolt. . . ., . ., 15-20
Screw - Mulfler Tailpipe Hanger to Frame . . 10-15
Screw - Tailpipe Hanger to Frame
Screw - Tallpipe Clamp to Hanger Assy. . . . 6-10
Nut - Exhaust Pipe Manifold Stud

B CYle BN 525 55 Gl 05 €8 5,8 5., 48 22-30



89-1

STEERING

CONTENTS OF THIS SECTION

SUBJECT PAGE

Standard Steering Gear
General Description , ., . ... ... ... 9-1
Periodic Service . .. .. .. e e v e s e . 9-2
Adjustments on Car . .. . ... ..., 4. 9=2
Minor Repairs . . . . . . v b v o s s 0 .. 9-3
Sieering Column - Overhaut , ., .., ... 95
Steering Gear - Remove . .. ... .+ . 9-16
Steering Gear - Disassemble . , .. ... 9-17
Cleaning and Inspection . .. ... ... . 9-18
Steering Gear - Assemble .. ... ... 9-20
Steering Gear - Install ., .. ...... B5-21
Trouble Diagnosis and Testing ..., ... 9-23
Specifications .. ... .. g s v s BOL0
Special Tools . ., .. G W R N et & W 9-24

Power Steering Gear
General Description . .. ., ........ 9A-1
DeSIBR . v 4 v o vt e v v s e e ... 9A1
Operation C e e a e e e e 942

Operation Pressures . .. .. ... 9A-2

Qil Flow - Straight Ahead Position . . 9A-2
0il Flow - Right Turn Position , , ., 9A-3
Qil Flow - Left Turn Position ., .. 9A-5

Periodle Service Recommendations . . . 9A-6
Adjustments on Car . , . ... .. .... 9A-B
Check Steering Gear Adjustment . , .. 9A-6
Minor Repairs . . . v . v o v v o oo . . 9SA-T
Removal of Pitman Shaft Seal with
Gear in Car , . ... . ... v 9AST

SUBJECT PAGE

Steering Gear - Remove . . . ., v ¢ ¢ « . 9DA-T
Steering Gear - Disassemble ... ... . 8A-7

Cleaning and Inspection . ..., .,...., 9A-12
Sub-Assemblies - Assemble , , . .., ... 9A-14
Steering Gear - Assemble . ., , . ... .. 8A-17
Steering Gear - Install . ... ...... BA-20
Trouble Diagnosis , ., ..., .. ...... 9A-20
Specifications . . . . .. . v e e v e o DA-25

Power Steering Pump
General Description , . ., . ... ... .. 9A-26
Operation ., ., ., . ... e b e e s s e . 9DA-28

Filling Pump and Gear , ., ....... 9A-28
0il Flow - Low Speed or
Partial Turn . . . .. ...... .+ . BA-31
Oil ¥Flow - High Speed, No Turn,
Straight Ahead . . ... ... + . ... 9A-31
0il Flow - Turn Against Resistance . . 84A-31
Periodic Service Recommendations ... 9A-31
Adjustmentis on Car . ... .. .. .. 9A-33
Pump Belt Tension Adjustment . , , ., . 9A-33

Pump - Remove from Car ,,.,..... 9A-33
Power Steering Pump - Disassemble ., , 9A-33

Cleaning and Inspection .. ... e BA-34
Steering Pump - Assemble ., . ...,.. . B8A-34
Steering Pump - Install ., , . ... ... 9A-37
Trouble Diagnosis ., ... .. ... P S
Specifications , ., .., .. ... e e e . 9A-41

Special Tools 0A-42

STANDARD STEERING GEAR

GENERAL DESCRIPTION

The standard steering gear (Fig. 9-1) is of the
recirculating ball nut type having a gear ratio of
24 to 1 with an overall ratio of 28,32 to 1, The steer-
ing shaft, worm shaft and worm nut are all in line
making a compact and easily serviced gear,

The steering shaft and worm shaft are separated
with a flexible coupling which permiis removal of
the gear assembly or steering shaft (and column)
independent of each ather.

The mechanical element of this steering gear is
a low-friction, high-efficiency recirculating ball sys-
tem in which steel balls act as a rolling thread be-
tween the sieering worm and nut, The nut is one

piece and is geared to the sector of the pitman shaft,
1L.ash between the pitman shaft and rack piston nut is
maintained by an adjusting screw which is retained
in the end of the pitman shaft gear (Fig. 9-2).

The ball nut, mounted on the worm, is driven
through steel balls which circulate in helical grooves
in both the worm and nut, Ball return guides, at-
tached to the nut, serve to recirculate the two sets
of twenty-five balls each in the grooves,

As the steering wheel is turned to the right, the
nut moves upward., When the wheel is turned to the
left the nut moves downward,

The teeth on the sector, which are forged as part
of the pitman shaft, and the ball nut are so designed
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WORM BEARING
ADJUSTER LOCK NUT

WORM BEARING
ADJUSTER

PITMAN SHAFT

—— UPPER BEARING

WORM SHAFT SEAL

LOWER BEARING WORM SHAFT BALL NUT

GUIDE CLAMP BALL RETURN GUIDE

ATTACHING FLANGE

Fig. 9-1 Crass Section of Standard Steering Gear

SIDE COVER ___——— ADIUSTING 3SCREW
Y L e

WORM SHAFT

3ALL NUT

PITAMAN SHAFT

Fig. 9-2 Cross Section Through Pitman Shaft

that a tighter {it exists between the two when the
front wheels are straight ahead, Proper engage-
ment between the sector and ihe ball nut is obtained
by an adjusting screw which moves the pitman shait
endwise permitting desired engagement of the
tapered teelth of the ball nut and seclor gear. The
worm hearing adjuster can be turned to provide
proper preloading of the upper and lower bearings,

PERIODIC SERVICE

Periodic service consists of periodical lubrication
as outlined in GENERAL LUBRICATION Section,
The addition of the lubricant is to be made by re-
moving the center side cover bolt (Fig. 9-3).

ADJUSTMENTS ON CAR

Correct adjustment ot the steering gear is ex-
tremely important, Before any adjustments are made
to the steering gear in an attempt to correct such
conditions as shimmy, hard or loose sleering and
road shocks, careful check should be made to de-
termine that front end aligmment, shock absorbers,
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wheel balance and tire pressure are correctly ad-
justed and/or operating satisfactorily.

There are two adjustments on the recirculating
ball type steering gear:

1. Worm bearing preload adjustment,

2. Sector and ball nut and backlash adjustment.

CAUTION: It is very impovianl when adjusting
the siteering gear that the adjusitments be made
in the above sequence, Failure Yo do so will ve-
sulf in damage to the steering gear.

ADJUST WORM BEARING PRELOAD

1. Disconnect steering connecting rod from pit-
man arm {Fig, 9-4).

CHECK
LUBRICANIT
" HERE

fig. 9=3 Addition of Lubricant

2, Loosen pitman shaft adjusting screw lock nut
and back off adjusting screw a few turns (Fig, 9-5).

3. Remove horn button or horn ring and steering
wheel.

VIEW IN DIRECTION
OF ARROW ‘A’

MANUAL STEERING GEAR

VIEW IN DIRECTICN
OF ARROW ‘B’

POWER STEERING GEAR

COTTER PIN ENDS TQ BE
SPREAD OPEN AFTER
INSTALLATION 10 AS5URE
POSITIVE RETENTION.

TIGHTEN TIE ROD END NUTS
MARKED (=} TO 30-45 LB. FT.
TORQUE. TURN IN TIGHTENING
DIRECTION ONLY 10 ALIGN
SLOT WITH HOLE FOR
INSERTION OF COTTER PIN.
DO NOT BACK OFF NUT.
MAXIMUM TORQUE TO

ALIGN 5LOT WITH HOLE

NOT TO EXCEED 55 8. FT.

MUT 34-20 LB. FT.

ASSEMBLE TIE ROD CLAMPS
30° TO 45° FORWARD FROM
VERTICAL DOWN POSITION

Fig. -4 Steering Linkage
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ADIUSTING SCREW

Fig., 9-5 Adjusting Pitman and Ball Nut Backlash

4, With lb. in. torque wrench attached to a 5/8'-12
point socket, measure and record at least 30° off
center (Fig. 9-6).

NOTE: Do not use u tovque wrench having maxi-
wmum orque veading of move than 100 pounds inch.
When faking jfollowing tovque veadings, fake a
veading pulling the lovgue wvench lo the wvight
and « veading pulling the fovque wvench in the
left. Total both veadings and take one half of
this iotal as the avevage lovgue.

5. Torguc required should be between §-9 1b. in.
To correct, loosen worm bearing adjuster lock nut
with brass drift and turn adjuster to bring torque
within limits,

6, Retighten lock nut when adjustment is correct
and recheck as in step 4 above,

ADJUST SECTOR AND BALL NUT BACKLASH

1, When worm bearing preload has been adjusted
correctly, pitman shaft adjusting scrcw should be
turned clockwise until a pull equal to the worm
bearing preload plus 4-9 lb. in, is required to turn
the wheel through the center.

Total thrust bearing adjustment, pitman shaft ad-
justment, and drag to exceed 14 1b, in,

2. Tighten pitman shaft adjusting screw locknut,
and recheck adjustment.

3, Reassemble steering connecting rod to pitman
arm. Set spokes of steering wheel in straight ahead
position {(mark on steering shaft up, Fig, 9-6). If
road wheels are not straight ahead, adjust steering
tie rods.

MINOR REPAIRS
STANDARD AND DELUXE STEERING WHEEL

REMOVE AND REPLACE (Fig. 9-8)
1, Lift to remove ornament,
2. Remove nut and washer from shaft,
3. Remove spacer bushing.

4, Remove horn ring {deluxe wheel) or receiver
cup (standard wheel).

8, Remove pivot ring {deluxe wheel) and belleville
spring.

6. Remove contact assembly,

7. Remove steering wheel using puller J-3044-01,

SCRIBE MARK ON
STEERING SHAFT

MUST NOT VARY MORE THAN
5 DEGREES FROM HORIZONTAL
WHEN FRONT WHEELS ARE

STRAICHT AHEAD

Fig. 9=6 Checking Steering Gear Adjustment

Fig. 9-7 Locating Steering Wheel Position
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g PP
NUT 20-35 LB.-FT.
STAKE NUT SECURELY  WASHER
TO SHAFT.

STANDARD STEERING WHEEL
{STANDARD EQUIPMENT ON 20 SERIES}

DELUXE STEERING WHEEL
{STANDARD EQUIPMENT ON 21&22 SERIES.)
{OPTIONAL EQUIPMENT ON 20 SERIES.)

INSULATOR

EYELEY
V\Z SPRING

ALIGN INDEX MARK QN STEERING WHEEL WITH
INDEX MARK ON STEERING SHAFT WITHIN ONE
FEMALE SERRATION. (BOTH WHEELS}

Fig, 9-8 Steering Whee! and Hom Button = Exploded View

8, To replace, reverse the above procedure, mak-
ing sure steering wheel is in straight ahead position
(Fig. 9-7). Tighten steering wheel nul to 20-35 Ib, ft,
torque and stake,

STEERING COLUMN OVERHAUL

NOTE: Pvocedure applies specifically to synchyvo-
mesh (Fig. 9-8). May be used for automatic by
veferving lo Fig, 9-10 and eliminaling sleps pev=-
taining to synchvomesh column,

REMOVE

1, Disconnect first and reverse shifter rod from
lower lever and second and third shifter rod from
upper lever at steering column,

2. Remove two steering shaft to steering gear
retaining bolts,

3. Remove steering wheel as outlined under
STANDARD STEERING WHEEL REMOVE OR DE-
LUXE STEERING WHEEL - REMOVE.

4, Remove four screws securing toe pan to iloor
pan,

5. Disengage clutch rod at hoth ends by removing
clips and washers.

NOTE: It is nol necessary to loosen cluich vod
cvlevis adjusting nuis o disconneci clulch vod
from cluteh pedal.

6. Push eclutch rod insulator and clutch rod
through hole in toe pan.

7. Lift toe pan over end of cluteh rod and remoave,
8. Disconnect wiring connectors from back-up

light switch and directional signal and horn wire
counector.
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Housing Assy.,
Directional Signal

16. Shift Tube

i7. Grommet

26,

Upper
Rushing, Shift Lever

38,

n
36
1. Lever Assy. Directional 6. Washer 18, Sleeve, Sieering 27. Shift Lever, Second and Third
Signal 7. Shift Bowl Column Jacket 28. Soacer, Shift Tube
2, Retaining Screw, B. Ping - Shift Lever 19. Seal - Stzering Shaft 29, Bushing, Shiff Lever
Directional Signal 9. Soring - Shift Lever 20. Seal ~ Steering Column 30. Skift Lever, First and
Lever ¥B-32 x 1/2" 10, Shift Lever Gearshift Tube Reverse
3. Retaining Screws, 11. Wave Washer 21, Seat 31. Washer, Soring
Directional Signal 2. Retciner Washer 22. Cover, Steering Column 32. Retainer, Lower
Control Assy. 13. Jacket, Steering Column 23, Seal 33. Adapter Assy.
4, Conirol Assy., 14, Cover, Wiring 24, Spring 34, Clamp, Steering Shaft
Directional Signal 15. Retainer, Wiring Cover 25. Shaft, Steering Gear 35. Screw, Steering Shaoft Clamp

#14-10 x 1,00
Flunge Assy.

Fig. 9-9 Steering Column for Synchromesh Transmission—Exploded View
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1. Lever Assy. Directional
Signel

. Retaining Screw, Directional
Signal Lever #B8-32 x 1/2"

. Retaining Screws, Directional
Signal Consrol Assy. (3)

. Cantrol Assy., Directional
Signal

. Housing Assy., Directional
Signal

. Dial, Gearshift Indicator

. Retainer, Gearshift
Indicator Dial

N U oA WN

8. Secrew #8-32 x 1/4" (2)

9. Lomp

10. Cap

Filter

Washer

Shift Bowl

14, Pin, Shiff Lever

15. Spring, Shift Lever

16, Lever Assy. Gearshift
Control Upper

17. Wave Washer

18. Retoiner Washer

19, Jucket, Steering Column

20

2]
22
23
24

25
26
27
28
29
30

. Cover Steering Column 31,
Wiring 32,
. Retainer, Wiring Cover a3,
. Shift Tube 34.
. Grommet 35.
. Sleeve, Steering Column 36.
Jacket 37.
. Cover, Steering Column 38,
. Screw, Hex 1/4-28 x 3/8 (3}  39.
. Seal, Shift 40,
. Seal
. Seat, Spring 41,
. Spring

Fig. 9-10 Steering Column for Automatic Transmission—Exploded View

9. Remove two steering column cover plates to
instrument panel attaching screws and remove cover

plate.

10. Remove iwo steering colurmn bracket to in-

Spring

Seat, Soring

Control Selector
Sleeve

Bushing

Lever

Retainer, Lower
Adopter Assy.
Clamp, Steering Shaft
Screw, Steering Shoft
Clamp #14=10 x 1,00
Shaft and Flange,
Steering Gear Upper

strument panel attaching screws and washers and

X

a

emove bracket and insulator.

11, Withdraw entire steering
ssembly,

column and shaft
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RETAINER

DIAL

FILTER

VIEW SHOWING AUTOMATIC TRANSMISSION
UPPER LEVERS & INDICATOR

COLUMN ASS'Y.

SPRING

LEVER ASS’Y,

LEVER ASS'Y.

FASTENER

COVER

VIEW SHOWING COLUMN ASS'Y. INSTALLATION &
3 SPEED $MT. UPPER LEVERS

" LEVER ASS'Y.

SEAL - MUST PROVIDE A SEAL
WITK DASH ARQOUND COMPLETE
"2~ _ PERIPHERY OF PLATE

POSITION COLUMN ASSY.

TO THIS DIMENSION-8 CYL.

ENG.-3 SPEED SMT. ONLY i}

FOSITION FLANGE & TIGHTEN BOLY / b,
AFTER COLUMN IS POSITIONED 5 7774 =
1O DIMENSION SHOWN.

— CIRCLE "A"

b o
e
)~
i

VIEW IN CIRCEE "A" FOR ™
B CYL-3 SPEED SMT. ONLY

031 10 09

COLUMN ASS'Y. (AUTO TRANS)
COLUMN AS5'Y, (SM TRANS.}

LEVER ASS'Y,

VIEW SHOWING COLUMN ASS’Y
FOR CONSGLE OR FLOGOR SHIFT

NUT 15.20 LB .-FT.

6., .08 MIN.

~w/ CLEARANCE

LUBRICATE AREAS INDICATED (1)
WITH ES.42 GREASE.

Fig. 9=11

STEERING COLUMN-—DISASSEMBLE

1. Remove retainer from lower end of steering
column housing.

2, Remove steering gear shaft lower bearing as-
sembly from steering column asseimnbly.

3. Remove back-up lamp switch from steering
column housing.

Steering Column ond Upper Levers

4, Remove directional signal lever by removing
retaining screws,

5. Remove gearshift lever and spring by removing
pivol pin,

6, Remove clip and wire cover plate,
7. Remove three retaining screws on upper bear-

ing and directional signal switch, Lift bearing and
switch agsembly up out of upper bowl,
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RETAINER

CONTACT
CARTRIDGE ASS'Y,

NUT 20-35 LB.-FT.
STAKE SECURELY TQ SHAFT

COLUMN ASS'Y.
AUTQ.-TRANS, EXC CONSOLE

FILTER /

ERAKE PEDAL MOUNIING o !
BRACKET A55'Y.-REF. LEVER ASS'Y. |
=l *

(g =
HORN WARE- CAS":‘E .I
DK. GREEN :

%)
VIEW SHOWING AUTOMATIC TRANSMISSION -
UPPER LEVERS & INDICATOR

LENS LIBHT

cox WIRE-GRAY
SECTION C-C

{AUTO.-TRANS EXC, CONSOLE)

Y
il P e g Y

—

Ay SWITCH ASS'Y.
SECTION B-B DIRECTION SIGNAL

{AUTO.-TRANS. EXC. CONSOLE| PO
2 REQ'D.

FROCEDURE FOR INSTALLING

DIRECTIONAL SIGNAL SWITCH L "

10 STR'G. COLUMN:- BACK-UPANEUTRALIZER "~

1. PLACE STEERING WHEEL IN "FULL SWITCH ASS'Y. AUTO.-
DOWN" BOSITION. TRANS EXC. CONSOLE-.

2 PLACE TURN SIGNAL LEVER |IN
THE "NEUTRAL" POSITION,

VIEW SHOWING STR'G, COLUMN ASS'Y,
FOR CONSOLE OR FLOOR SHIFT
BOLT 25-35 LB.-FT.

TIGMTEN AFTER
2y SHAFT ADIUSTMENT

g Q& MIN. CLEARANCE
e

3. LOCATE WIRE ASS'Y. COIL OVER + N FAETEI'EI (2]

THE SWITCH CARRIER POSI. "_;' ' SCREW. ; ogerst ot Foidd 4
4. ATTACH CONDUIT HOLD-DOWN 4 REO'D. i ") ﬁl’;ﬁ; Miﬂ:vgt'l! STR'G.
CLAMP TO SWITCH WITH CLAMP w WASHER G 4 4 7 SHAFT WITHIN ONE
SCREW. 15- 35 LB.-IN. 4 REG'D. AUTO. TRANS. i '6':;\’/ o ,,/,, \/ FEMALE SERRATION

5. LOCATE CIRCUT SWITCH ON STR'G. DIRECTION SIENAL ACTUATING 2 REQ'D. RH. SIDE-SM.T. \ * LA N e 7
COLUMN MAST SO THERE IS NO WIRE ASS'Y.-PART OF T SEAL-MUST PROVIDE TILTING WHEEL NOT "( “ LUBRICATE AREAS
SLACK IN THE CONDUIL. DO NOT SIGNAL ACTUATGR ASS'Y A SEAL WITH DASH  AVAILABLE WITH ST'D. INDICATED THUS

PULL ON THE SWITCH 50 AS TQ
EXTEND THE SWITCH SLIDE SPRING.

STR'G. OR 3 SPEED

ARQUND COMPLETE WITH E5-62 GREASE
T, LUMN SHIFT
TRUE BOTIOM VIEW OF SWITCH PERIPHERY OF pLate M €O

&, SECURE THE CIRCUIT SWITCH TO wan
THE STR'G. COLUMN MAST WITH IN DIRECTION Of ARROW “A

THE AITACHING SCRFWS.

Fig. =12 Tilt Steering Wheel Column

8, Rotate directional signal housing counterclock- washer from lowsr end of column housing.
wise and remove,
STEERING COLUMN - ASSEMBLE (Fig, 9-11)
9. Remove shift bowl by sliding off,
1, Replace felt spacer on shift tube,
10. Rotate shift tube counterclockwise and remove
from upper end of steering column housing. Remove 2. Insert shift tube into column housing. (Caution
felts from inside and outside of shiit tube. should be taken so as not to damage felt spacer on
shift tube.) Index lug on shift tube with slot in
11, Remove shift levers, plastic spacer and wave column housing,
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Fig. 2-13 Steering Column with Tilting Wheel—Exploded View




STEERING

2-11

18. Race, Upper Bearing Inner

—

Retainer, Gearshifi

Indicator 19, Spring Detent

2. Shield, Gearshift 20, Yoke, Actuator
Indicator Lens 21. Actuator, Shoe Releose

3. Lens, Gearshift indicator 22, Pin, Actuator (2)

4. Cover, Directional 23. Spring, Actuator
Signal Centrel 24. Shae, Lock

5. Lever, Directional 25. Stop, Shoe Lock
Signal Control 26. Shoe, Lock

4. Lever, Tilting Wheel 27. Spring, Lock Shoe (2)
Release 28. Housing, Actuator

7. Screw 29, Pin, Shoe Dowel (2}

8. Filter Shift Indicator 30. Bearing, Sicering Shaft
Lens Lamp Upper (’2)

9. Cap, Shift Indicator 31. Shaft, Steering Column
Lens Lamp Upper

0. Bulb, Indicator 32. Spring, Steering Shaft

1

. Ring, Bearing Spring Joint Preload

Retaining 33. Sphere, Steering Shaft
12, Capsule, Steering Column Centering

Prelaad 34, Yoke, Steering Shaft
13, Washer, Prelood Capsule Coupling
14, Contoet, Horn Button 35. Shaft, Steering Column
15. Insulater, Harn Butfon Lower

Contact 36, Lockwasher
16. Cakle, Horn Button 37. Screw, Swifch to

Cantact Jacket

17. Seat, Upper Bearing Spring  38. Pin, Support (2}

58. Tube, Gearshift

£0. Screw, Support (2) 59. Wire Assy. Directional
41. Spring, Tilt Wheel (2) Switch Actuaking

42. Pin, Pivot (2) 60. Screw

43, Ring, Shift Tube Refainer 61, Washer

44, Washer, Bowl Thrust 62. Seal, Steering Column
45, Plate, Steering Column Lower

39. Screw (2)

Lock 63. Lever, Gearshift
46, Washer, Steering Column Lower Shift
Wave 64, Switch Assy.,
47. Pin, Gearshift Lever Directional Signal
Fulerum 65. Adapter, Steering
48. Pointer, Transmission Column Lower Shift
Indicator Tube

49, Bowl, Gearshift Lever 66. Bearing Assy,

50, Spacer, Gearshift Lever Steering Shaft

51, Lever, Gearshift Control 67, Spring, Steering
Upper Column Bearing

52. Socket Assy, Transmission 48. Clamp, Steering Shaft
Indicator 69. Lockwasher, Steering

53. Jocket, Steering Column Shaft Clamo

54, Grommet, Steering Column 70. Nut, Steering

55. Switch, Neutralizer and Shaft Clame
Back-~tp Lite 71, Flonge, Shaft Upper

56. Sleeve, Steertng Column 72. Bolt,Steering Shaft
Jacket Clamp

57, Cover, Steering Column 73. Bolt, Steering Column
to Toe Pan Shaft Upper Flange

to Shafi

Fig. 9-13 Steering Column with Tilting Wheel—Exploded View

J. Draw shift tube back and insert shiit levers,
plastic spacer and wave washer in position in lower
end of column housing, Push shift tube into place
against spring pressure, Rotate clockwise to lock
in position.

4, Install washer and wave washer in upper end
of column housing.

5. Insert wire loom on upper bearing and direc-
tional signal switch through directional signal hous-
ing and shift bowl,

6. Position shift bowl on column housing,
7. Install washer on upper end of shift tube.

8. Place upper bowl in position and rotate clock-
wise to lock in pasition,

9. Secure upper bearing and directional signal
switch with three screws., Torque screws to
20-35 1b, in,

10, Install wire cover,

11, Place lower hearing assembly and felt on
steering gear shaft,

12, Start steering shaft into shift tube and push
felt into lower opening of shift tube,

13, Place
retainer.,

lower bearing in position and install

14, Replace directional signal selector lever,

15, Replace transmission selector lever.

16, Replace back-up lamp switch,

TILT WHEEL STEERING COLUMN—(Figs. 9-12 and 9-13)
DISASSEMBLE

1. Remove turn signal switch from mast jacket
by removing two attaching screws and disconnecting

turn signal switch control cable,

2, Remove neutral safety and back up lamp switch
assembly from mast jacket.
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J-21180

Fig. 9-14 Removing Cover

3. Remove horn hutton lens by carefully prying
up on bezel,

4, Remove three spacer bushing screws, then
remove spacer bushing,

5. Remoave receiver cup, Belleville spring and
horn contact,

6. Remove steering wheel nut, then remove steer-
ing wheel using puller .J-3044.

7. Remove turn signal and tilt levers.

8. Remove automatic transmission indicator as-
sembly and bulb.

J-21181

9. Pry out horn contact from turn signal actuator
housing and let hang loose,

10, Remove turn signal cover with tool J-21180
(Fig, 9-14),

CAUTION; Do not use end of shaft to puil cover
as il socket in column would be damaged.

11, Remove retainer (Tru-arc snap ring), collaps-
ible spacer, wave washer, retainer, seat, inner race
and steering shaft upper bearing,

NOTE: Collapsible spacer must not be veused.

12, Remove turn signal switch actuator yoke and
detent spring,

13, Remove bulb socket retaining screw,

14, Install tilt release lever, lift up and allow
column to full up position, then unseat upper ends
of tilt return springs with tool J-21181 (Fig. 9-15)
or screwdriver,

15, Remove two pivot pins with tonl J-21178
(Fig. 9-186).

18, Disconnect turn signal cable from refainer
assembly. '

17, Lift tilt lever to disengage lock shoes from
pins and remove 2ctuator assembly,

18. Remove tilt springs,

19. Remove horn contact from actuator assembly,

Fig. 9-15 Unseating Springs

Fig. 9=16 Removing Pivol Pins
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20, Drive lock shoe pivot pins from actuator,
then remove lock shoes and springs.

NOTE: Upper shoe has vubbev bumper,
21. Remove actuator spring pins and lever,

22, Remove steering shaft coupling assembly from
lower end of steering shaft,

23, Remove lower bearing retaining clamp and
spring,

24, Remove steering shaft assembly upward
through mast jacket,

23, Remove four support screws and support from
mast jacket,

28, Remove turn signal switch control cable by
pulling core rearward and twisting cable assembly
so that opposite end ig removed from steering
eolumn jacket.

27, Remove shift tube retainer ring washer from
top of shift tube.

28, Remove shift tube bearing retainer from lower
end of mast jacket,

29, Remove shift tube downward through column
by tapping against bore of lower shift lever.

30, Remove lock plate, wave washcr and bowl from
upper end of mast jacket,

31, Drive shift lever pivot pin from bowl, then
remove shift lever,

ASSEMBLE

When assembling steering column, apply thin coat
of lithium soap grease to all friction paris.

1. Place shift lever spring and lever in bowl,
then install lever pin.

2. Install bowl on mast jacket, then wave washer
over mast jacket and slide lock plate into position
through opening in mast Jacket,

3. Install shift tube assembly with felt seal into
mast jacket from lower end of jacket,

4, Install thrust washer and retaining ring on
upper end of shift tube.

NOTE: Do not commect cable to bell cvank.

5, Install support on upper end of mast jacket
and install four attaching supporl screws. (The
two larger screws go into left-hand holes in suppori.
Torque larger left-hand screws first,) Torque
30-40 1b, in, into upper steering shait,

6, Insiall steering shait assembly into mast jacket
from upper end,

7. Install lower bearing in bottom of mast jacket,

8, Install spring and lower bearing retaining
clamp on steering shaft,

9. Install steering shaft coupling assembly on
lower end ol shaft,

10, Install lower roller bearing at steering wheel
end of steering shaft,

11, Install actuator lever, pins, and spring on
actuator assembly,

12, Install release springs on upper end of lock
shoes, then install shoes in actuator and retain with
pivot pins.

NOTE: The upper lock shoe must have vubber
bumpeyr installed.

13, Install lower ends of two return springs on
support spring anchor,

14, Connect turn signal switch control on ball
crank in turn signal actuator, mounting cable loop
inboard, Install cable bracket screw,

15, Install tilt lever into tilt release actuator.

16. Assemble horn contact and wire through actu-
ator assembly and mast jacket.

17. Move tilt lever up slightly to prevent leck
shoes from engaging pins, then install actuator
agsembly over steering shaft,

18. Align actuator assembly pivot pin holes with
pin holes in support assembly and install pivot pins,

19, Raise tilt lever and lift upper steering column
o maximum up position,

26, Install upper ends of two return springs with
tool J-21181, spring installer.
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21. Install turn signal actuator yoke assembly and
detent spring.

CAUTION: Check to be suve bell cvank is en-
gaged in byackel of yoke assembliy.

22, Install upper steering shaft bearing, inner
race, seat, retainer, wave washer, and new collapsi-
ble spacer,

23. Install snap ring (Tru-arc) over steering shaft
and against collapsible spacer, then place tool
J-21179 and 9/16" ID washer over steering shaft.

24. Install the steering wheel nut and turn down
until window (cut out) in tool J-21179 is in line with
upper edge of snap ring groove (.002"} {Fig. 9-17),

25. Remove the steering wheel nut and tool

J-21179, tapping snap ring into groove.
26. Check torque of steering shaft, making sure
torque is 40 ounce inches plus or minus 5 cunce

inches in all tilt positions.

NOTE: If torque is below specifications, spacey
has been over collapsed,

27. Remove tilt wheel release lever.

28, Install turn signal cover, aligning key in cover
into keyway in turn signal actuator.

29, Install tilt and turn signal levers,

30, Replace bulb and indicator assembly.

J1-2117¢9

31, Install stecring wheel,

32. Install neutral safety and back up lamp switch
lever and switch on mast jacket,

33. With upper turn signal actuator in center
position, place loop in control cable over switch
carrier pin and connect conlrol cable to switch,
Index steering wheel to full down position and mount
switch to jacket with two screws,

CENTERING SPHERE - DISASSEMBLE

1. Remove the spring from between steering shaft
couplings {sockets) in the following manner:

use care
undev

CAUTION:
fo  prevent
compression.

When vemoving spring,
losing spring since if 1S

A, Turn upper shait slightly from centerline
of lower shaft,

B. Using narrow bladed screwdriver, compress
spring enough to remove it from upper seat,
then remove spring.

2. Turn upper shaft 90° from centerline of lower
shaft and remove shaft over flats of centering sphere
(Fig. 9-18).

3. Remove sphere from upper shaft by rotating
5o flats on sphere align with socket,

Fig, 9-17 Seating Spacer

Fig. 9=1B Separating Upper and Lower Shaft
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CENTERING SPHERE - ASSEMBLE
1, Place centering spheres in upper shaft socket.

2, Turn spheres so lower shaft can be installed
over flat area of spheres, (Approximately 90° from
centerline oi lower shaft.) Then install lower shafl
socket over sphere,

3. Install spring through centering sphere into
lower shaft and into upper steering shaft,

STEERING COLUMN—INSTALL

1, Insert lower end of steering column assembly
through opening in floor of vehicle, lowering column
until steering shaft flange and steering gear housing
meet,

2, Install instrument panel bracket and insulator
around steering column and ingsert attaching screws
and washers but do not tighten,

3. Securely tighten steering shaft to steering gear
retaining bolts,

4, Install steering wheel as outlined under STAND-
ARD STEERING WHEEL - REPLACE or DELUXE
STEERING WHEEL - REPLACE,

5. On all but V-8 synchromesh, when steering
wheel is drawn down lo 1/16' of directional signal
housing tighten steering column bracket to instru-
ment panel attaching serews. Adjust clamp on steer-
ing gear shaft up against lower bearing assembly
and tighten,

6, On V-8 synchromesh adjust steering column
so that there is 2-7/16" between the upper edge
of the shift lever opening in the steering column
housing and the cowl panet (Fig, 9-11). Tighten
stecring column bracket to instrument panel attach-
ing screws, When steering wheel is drawn down
to 1/16" of directional signal housing, tighten flange
bolt on flexible coupling. Adjust clamp on steering
gear shaft against lower bearing assembly and
tighten,

7. Instzll steering column cover plate and attach

with two screws,

8. Insert clutch rod through hole in toe pan and
position toe pan around steering column,

9, Install cluteh rod insulator through hole in
toe pan so that cluteh rod is held firmly.

10, Insert four toe pan retaining screws and
tighten securely,

11, Position rubber grommet against toe pan,

12, Engage clutch rod with clutch pedal and insert
colier pin.

NOTE;: If ctutch vod clevis adjusting nuls were
not loosened duving disassembdly rlutch pedal
height will probably be corvect.

13. Connect wiring connector at back-up light
switch, directional signal and horn wire connector.

14, Connect first and reverse shifter rod to lower
lever and seeond and third shifter rod to upper
lever at stcering column,

15, Adjust clutch (Section 8).

REPLACE STEERING LINKAGE

Steering connecting rod may be removed from
both tie rods, pitman arm and idler arm by remov-
ing the ball shaft nut (Fig, 9-4), Since the connect-
Ing rod is a solid shaft, it may be replaced by
installing new rod and connecting to pitman arm,
tie rods, and idler arm.

After steering connecling rod ig removed pitman
arm may be removed from pitman shaft by remov-
ing the nut and lock washer and by using puller
J-5504, To install pitman arm on pilman shaft, re-
place arm, lock washer and nut and tighten to
100-125 1b, ft, tarque,

After steering connecting rod is removed, idler
arm may be removed by removing two bolts which
retain idler support to frame. The idler support
and idler arm may then be separated, first threading
idler support from bushing and then threading the
idier arm from bushing. In reassembling, install
bushing in idler arm and tighien to 100 lb. it, torque.
Ncext thread idler support and seal into bushing until
distance hetween idler arm support lower mounting
bolt hole and top of arm is approximately 2.96".
Install assembly on frame with two attaching bolts
and tighten to 35-45 Ib, ft, torque.

Tie rod assembly may be removed from car by
removing cotter pin and castellated nut on tie rod
ends at steering arms., To separate tie rod and tie
rod end, loosen two bolts on tube and clamp assem-
bly, and thread out the part to be replaced. To
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reassemble, thread new part into tube and clamp
assembly to approximate original location, place
tic rod end with dust cover in steering arm, Lighten
castellated nut securely, and install new cotter pin,

When new tie rods or tie rod ends are installed
it is necessary to check toe-in, Check clamp bolts
on tie rod adjuster sleeve assembly for tightness
(14-20 1b, ft, torque) and make sure bolts are to
lower rear and at 45° angle from horizontal with
nuts in up position (Fig, 9-4).

Whenever work is done on steering linkage it
should be lubricated.

STEERING GEAR—REMOVE

1, Discomect pitman arm from pitman shaft using
J-5504,

2. Scribe a muark on the worm shaft flange and
steering shaft and disconnect lower flange from
steering shaft,

3, Remove three steering gear housing to frame
bolts,

STEERING GEAR--DISASSEMBLE

Disassemble and reassemble steering gear and
subassemblies on a clean work bench, preferably
while the assembly is mounted on holding fixture
{J-5205 or J-56448-01),

SIDE COVER

ADJUSTING
SCREW

Fig, 9-19 Removing Side Cover

CAUTION: DO NOT clamp housing in vise.
Cleanliness is of uimosi imporiance; theveforve,
bench, tools, and parts wmust be kepl clean at all
times.

Before disassembling gear, thoroughly clean ex-
terior with suitable solvent and drain as much
fluid as possible, Assist draining by turning gear
flange through its entire range (wo or Lhree times.

1. Mount steering gear assembly on holding fix-
lure J-5205,

2, Rotate wormshaft with lower flange assembly
until wheel is in ccnter of travel. Remove three
side cover screws and adjusting screw nut,

3. Remove szide cover and gasket by turning ad-
justing screw clockwise through cover (Fig, 9-19),

4, Remove adjusting screw from slot in end of
pitman shaft, Make sure shim found on adjusting
screw remains with screw {Fig. 9-20).

5, Remove piiman shaft from housing using care
that threads do not damage seal in housing.

6. Loosen worm bearing adjuster lock nut with
brass drift and remove adjustcr and lower bearing,

7. Remove lower flange assembly.

8, Push worm and shaft assembly, with ball nut
asscmbly, through bottom of housing and remove
upper bearing,

9, Clean grease from worm and shaft agsembly
and also from inside gear housing,

10, Remove ball nut return guide clamp by re-
moving Lhree screws, remove guides, turn ball nut
over and remove balls, Rolaling shaft slowly from
side to side will aid in removing balls,

PITMAN SHAFT CLEARANCE

Ql_ﬁni 41803 i1

SHIM
ADJUSTING
SCREW

Fig. 9-20 Pitman Shaft ond Adjusting Screw
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11. Remove ball nut from worm,

NOTE: Unless all balls ave remoned nut cannol
be remowed.

CLEANING AND INSPECTION

1. Remove gear housing from holding fixture,

2, Wash all parts in clean kerosene or other
suitable solvent,

3. Inspect all bearings, bearing cups, worm
groove, bushings, seals, teeth for scoring, wear,
pitting, cte. which would necessitate replacement,

4, Inspect housing and cover for sand holes or
cracks.

If pitman shaft bushing seal, upper and lower

bearing cups, steering gear housing or column jacket
are worn excessively or damaged, replace parts,

REPLACE PITMAN SHAFT BUSHING
1. Remaove pitman shaft seal,

2. Drive out bushing with tool J-1614 (Fig, 9-22).

3. To install new bushing with same tool, driving
bushing in towards center of gear housing, Inner

,PQ‘:,
7

1. Side Cover Bolls 11. Steering Shaft Seal 21. Ball Nut

2, Side Cover Bolt 12. Pitman Shaft Bushing 22, Lower Bearing Retainer
Washers 13. Pitman Shaft Seal 23. Lower Bearing

3. Adjusting Screw 14. Pitman Shoft Nut {Worm Thrust)
Lock MNut Lock Washer 24. Lower Bearing Cup

4. Side Cover 15, Pitmon Shaft Nut {Worm Thrust)

5. Side Cover Guasket 16. Steering Gear 25, Worm Bearing Adjuster

6. Adjusting Screw Shim Housing 26, Worm Bearing Adjuster

7. Adjusting Screw 17. Upper Bearing Cup Lock Nut

8. Pitman Shoft 18. Upper Becring 27. Ball Retum Guide

9. Flange Assembly Bolt 19, Worm and Steering Clamp Screws

10, Coupling and Lower Shaft 28, Ball Return Guide Clamp
Flange Assembly 20. Balls 29, Ball Return Guides

Fig. 9-21 Standard Steering Gear—Exploded View
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HOUSING

Fig. 9-22 Removing Pitman Shaft Bushing

end of bushing must be flush with inside surface
of housing at the seal seat,

4, Install new pitman shafl seal using suitable
socket as driver,

REPLACE PITMAN SHAFT SEAL

3

1, Remove pltman shaft seal with screwdriver
ar suitable tool,

2. Install new seal using suitable socket as driver.

REPLACE UPPER OR LOWER BEARING CUPS
UPPER CUP |
iy

Remove gear housing upper seal assembly. Then
asing suitable punch, remove upper cup from gear

WORM BEARING
4 ADJUSTER

Fig. 7~23 Remaving Becring Cup from Worm
Bearing Adjuster

WORM BEARING
ADJUSTER

Fig. 9-24 Replacing Bearing Cup

housing, Install bearing cup in housing using J-5755,
Replace seal.
LOWER CUP

1. Remove lower cup from worm bearing adjuster
(Pig, 9-23) using tool J-5754 and J-2B19B slide

hammer,
2, Install bearing cup in worm bearing adjuster
(Fig. 9-24) using tool J-5755,
STEERING GEAR—ASSEMBLE

NOTE: All seals, bushings and beavings should
be prelubricated before assembly.

1. Position ball nut on shaft so that deep side of
teeth are located as shown in Fig, 9-25,
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LOWER END UPPER END
-y ———

DEEP SIDE OF TEETH

Fig. $-25 Ball Nut Properly Installed on Shaft

2, Install 19 balls in each circuit of ball nut (rock
steering shaft slightly to aid in installing balls) and
insert 6 balls in each return guide using petrolatum
to hold balls in place, Install return guide clamp and
SCrew,

CAUTION: Do nol volate wovm shaft while in-
stalling balls, since bolls wmay entev crvossover
pussage belween civeuils., This mwill cause im-
propey opevation of ball nut,

3, Place upper bearing on worm shaft, Center
ball nut on worm, then slide worm shaft, bearing
and nut into housing,

4. Place lower bearing in worm adjuster and
ingtall bearing retainer over bearing using J-5813.
Install adjuster in housing,

NOTE: Adjusler should be installed just tight
enough to hold beaving vaces in place. Install
adjuster lock nut loosely,

5, Slip lower flange assembly on shaft and turn
steering gear from one extreme to the opposite to
make certain there are no unusual binds and remove
flange assembly,

NOTE: Nevev allow ball nul fo strike the ends
of the ball races in wovm due to the possibility
of damage to ball guides.

a, Using a 11/18"-12 point deep socket and
inch pound torque wrench, measure torque re-
quired to keep wrench in motion when off
high point of gear. Torque required should bc
5 to 9 Ib, in,

b. If torque does not meet above specifica-
tions loosen worm bearing adjuster lock nut
(Fig, 9-26) and turn adjuster to bring torque
within 5 to 9 1b, in, limits,

WORM BEARING .7
ADJUSTER =

Fig, 9-26 Adjusting Worm Bearing Preload

¢. Tighten lock nut and recheck torque,

d. Remove 11/16" socket and torque wrench,

6. Install pilrnan shaft adjustiing screw and selec-

tive shim in pitman shaft {Fig, 9-27),

NOTE: Secrvew wmust be free lo fwyn, but have
no move than 002" end play. I end play of scvew
in slot is loo tight ov too loose, select new shim
to give proper cleavance. Shims ave fuvnished
in four thickunesses: .063", 065", .067", and
069",

7. Position pitman shaft seal on pitman shaft and

seat seal using suitable socket as a driver,

8. Install pitman shaft and adjusting screw with

seclor and ball nut teeth positioned as shown in
Fig. 9-28,

9, Install side cover and gasket on adjusting

screw, turning screw counterclockwise until it pro-
jects through cover 5/8" to 3/4",

10, Install two cover attaching bolts. Tighten to

25 to 40 1b. ft.

PITMAN SHAFT CLEARANCE

ADIUSTING
SCREW

Fig. 9-27 Pitman Shoft und Adjusting Screw
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Fig. 9«28 Positioning Pitman Shaft and Ball Nut

11, Tighten pitman shaft adjusting screw so that
teeth on shaft and ball nut engage but do not bind,
Final adjustment will be made later,

12, Fill steering gear with all-season steering
gear lubricant and install third cover attaching
balt, Tighten to 25 to 40 1b, ft.

13. Adjust sector preload and ball nut backlash
as follows:

a, Place a 11/16"-12 point socket and lb, in,
torque wrench over end of worm shaft,

b, Tighten pitman shaft adjusting screw as
necessary to obtain a reading of 4 to 9 1b, in,
torque, in excess of thrust bearing preload, when
the worm gear is turned through the high point
(Fig. 5-29).

c. Tighten pitman shaft adjusting screw lock
mut to 18 to 27 1b, ft, and recheck adjustment,

STEERING GEAR—INSTALL

1. Align scribe marks on steering and worm
shaft flange,

2. Position steering gear assembly in car,

NOTE: Meital to metal contact deiween flanges

Fig. 9-29 Adjusting Worm Gear Tkrough High Point

on stub shaft assembly and steeving shafi assem-
biy will transmit and amplify geav nnise fo drivey.

3. Install steering housing to frame boils and
tighten housing to frame bolts to 55-75 1b, ft, torque.

4. Install pitman arm and secure with lock washer
and nut. Tighten nut to 110-140 1b, ft, torgue.

5. Install two flange attaching nuts and lock wash-
ers and tighten to 15-20 1b, ft. torque.

6. Align steering column jucket and shaft assem-
bly and steering gear so head of lower coupling bolt
has 1/4 ineh clearance from flange on steering shaft,
Adjust the steering mast jacket assembly up or
down, A metal to metal contact at this point will
transmit the slightest noise to the driver,

7. Be sure pins are properly positioned.
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STEERING GEAR TROUELE DIAGNOSIS

{See SUSPENSION TROUBLE DIAGNOSIS AND TESTING, Section 3, for Additional Information.)

CONDITION

Hard Steering while driving

CAUSE
Frozen steering shaft bearings

Lower coupling flange rubbing
against steering shalfl

Steering wheel rubbing against
gearshift bowl.

Steering gear or connection ad-
justment too tight

Front spring sagged

Frame bent or broken

Steering kntekle bent

Ball joint galled or too tight

Low or uneven tire pressure

Steering gear or connections ad-
justed too tight

Insufficient or incorrect lubricant

Excessive caster

Suspension arms bent or twisted

REMEDY
Replace bearings

Loosen bolt and assemble
properly

Adjust jacket endwise

Check adjustment by dropping pit-
man arm f[rom gear or discon-
necting linkage from pltman arm
ball, Readjust if necessary

Check front end jounce height.
Jounce height should be approxi-
matcly the same at both wheels,
Compare dimensions with those
on car having about same milecage
and cguipment and believed to be
standard, Replace front springs if
sagged

Repair irame as necessary

Install new buckle

Replace ball joint

Inflate tires to recommended
pressure

Test steering system for bind
with front wheels off floor. Ad-
just, as necessary, and lubricate

Check lubricant in steering gear
and lubricate steering system as
required

Check casier and adjust as
hecessary

Check camber and caster. If arms
are out of car, compare with new
arms and replace if bent
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CONDITION

Poor return of Steering

Car leads to one side or the
other

Excessive wheal kickbock
or {oose steering

Hard Steering when parking

CAUSE

Frozen steering shaft bearings

Lower coupling flange rubbing
against steering shaft

Steering wheel rubbing against
gearshift bowl

Tires not properly inflated

Incorrect caster or toe-in front
wheels

Tight steering linkage
Tighteness of suspension ball
joints

Steering adjustment tight

Tight sector to worm nut
adjustment

Worm bearing adjustment too
tight

Nut and worm preload too tight

Due to front end misalignment

Lash in steering linkage

Excessive lash between pitman
shaft sector and nut

Ball nut and worm preload

Ball joints too loose

Front wheel bearings incorrectly
adjusted or worn

Lack of lubrication in linkage or

front suspension

Tires not properly inflated

REMEDY

Replace bearings

Loosen bolt and assemble
properly

Adjust jacket endwise

Inflate to specification

Adjust to specification

Lubricate - check end plugs

Lubricate

Check adjustment by dropping pit-
man arm from gear or discon-
nceting linkage from pilman arm
ball, Readjust if necessary

Adjust in car Lo gpecilication

Remove gear and adjust to
specification

Remove gear and replace balls
as required

Adjust to specification

Adjust parts affected
Adjust to specification

Check worm bearing adjustment
and overcenter adjustment, Check
for looseness in steering linkage,
If complaint still exists, remove
rack piston and worm, and change
balls to obtain specified preload.

Replace ball joints

Adjust and/or replace front wheel
bearings

Add lubricant where needed

Inflate to recommended pressure



STEERING

Type . .o oo v v
Stecring Gear Ratio Overall , ,
Lubricant , , ... . ...
Lubricant Capacity . . . . . .

e s

{Torque in tb. ff. unless

TORQUE

55-T5
110-140

20-35

10-35 Lb, In,
10-20
10-35 Lb, In,
10-20

14-20
35-45
30-40
30-45
30-40
30-45

Saginaw Recirculating Ball Nut

See Lubrication Section

SPECIFICATIONS

Worm Bearing Preload
Sector and Ball Nut Back
Lash

28.32:1

11 Fluid Ounces
Adjustment,

WRENCH TORQUE SPECIFICATIONS

otherwise specified.)

APPLICATIOM
Steering Gear and Pitman Arm

Boit - Steering Gear Assembly to Frame
Nut - Pitman Arm Shaft (Standard Steering)

Steering Wheel
Nut - Steering Wheel to Steering Column Shaft

-

Steering Column Bracket

. « . Worm Bearing Preload plus 4-8 1b. in,
(Total Thrust Bearing Adjustment, Pitman Shaft
and Drag not to exceed 14 lb. in,)

Nut -~ Steering Column Upper Bracket to Instrument Panel
Serew - Steering Column Lower Bracket to Mtg., Bracket
Screw - Steering Column Opening Cover Plate to Floor
Bolt - Steering Column Shaft Jacket Lower Clamp

Steering Linkage
Fitting - Steering Gear Connecting Rod Lubrication
Fitting - Steering Knuckle Tie Rod Ball Lubrication

Bolt and Nut ~ Steering Knuckle Tie Rod Tube Clamp

Bolt - Steering Connecting Rod Idler Lever Support to Frame
Nut - Steering Linkage (Ball Socket Stud) Lo Pitman Arm

Nut - Steering Connecting Rod to Tie Rod Ball Stud
Nut - Steering Connecting Rod to Idler Arm

Nut - Steering Tie Rod Ball Stud to Steering Knuckle

NOTE (*) Torque not a rvequivement, othey means of contvol and/ov specifications used,
checked fov alipnment, bottoming, height and/ov leaks.
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o

o

1-6448-01

AR

RN,

K F i

J-5813
J-5504-B J-2619-B J-5755
J=544=A Tension Scale (0—-4#) 1=5755 Steering Shaft Worm Bearing
J-2619-8 Slide Hammer Cup Remover
J-3044 Steering Wheel Puller J-5787 Pitman Shoft Seal Protcctor
J4-5504-8 Pitman Arm Puller J-5813 Pitman Shaft Seal Installer
J-5754 Sieering Shaft Worm Bearing Cup J-6448-01 Steering Gear Holding Fixture

Remaver (Use with J-2619-B)

or J-5205

Fig. 9-30 Standard Steering Gear=Special Taols



