POWER RACK AND PINION 3B1-1

SECTION 3B1
POWER RACK AND PINION

CAUTION: To help avoid personal injurywhen acar ison a hoist, provideadditional support
for the car atthe end oppositefrom which components are being removed. This will reducethe

possibility of the car falling off the hoist.

NOTICE: All steering fastenersare important attaching parts that could affect the performance of vital parts
and systems, and/or could result in major repair expense. They must be replaced with one of the same part number
(or with an equivalent part) if replacement becomes necessary. Do not use a replacement part of lesser quality or
substitute design. Torque values must be used as specified during reassembly to assure proper retention of these

parts.
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GENERAL INFORMATION
DESCRIPTION OF POWER RACK AND PINION

The power rack and pinion steering system has a
rotary control valve which directs hydraulic fluid
coming from the hydraulic pump to one side or the
other side of the rack piston. The integral rack piston
is attached to the rack. The rack piston converts
hydraulic pressure to a linear force which moves the
rack left or right. The force is then transmitted through
the inner and outer tie rods to the steering knuckles,
which turn the wheels.

If hydraulicassist is not available, manual control
is maintained, however, under these conditions, more
steering effort is required. The movement of the
steering wheel is transferred to the pinion. The
movement of the pinion is then transferred through the
pinion teeth, which mesh with teeth on the rack,
causing the rack to move.

A vane-type pump provides hydraulic pressure
for the system.

SEAL REPLACEMENT RECOMMENDATIONS

Lip seals, which seal rotating shafts, require
special treatment. This type of seal is used on the
steering gear at the pinion shaft. When a leak occurs
in this area, always replace the seal after inspectingand
thoroughly cleaning the sealing surface. Replace the
shaft only if very severe pitting is found. If the
corrosionin the lip seal contact zone is slight, clean the
surface of the shaft with crocus cloth. Replace the shaft
only if the leakage cannot be stopped by smoothing
with crocus cloth first.

CHECKING AND ADDING FLUID
Power steering fluid level is indicated either by

marks on a see-through fluid reservoir or by marks on
a fluid level indicator on the fluid reservoir cap.
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3B81-2 POWER RACK AND PINION

NOTICE: When adding fluid or making a
complete fluid change, always use GM Part No.
1050017 (or equivalent) power steering fluid.
Failure to use the proper fluid will cause hose and
seal damage and fluid leaks.

If the fluid is warmed up, about 66“C (150° F) -
hot to the touch, the fluid level should be between the
“HOT” and “COLD” marks.

If the fluid is cool, about 21° C (70” F), the fluid
level should be between the “ADD” and “COLD”
marks.

ON-CAR SERVICE

BLEEDING POWER STEERING SYSTEM

If the power steering hydraulic system has been
serviced, an accurate fluid level reading cannot be
obtained unless air is bled from the system. Follow
these steps to bleed air:

1. With the wheelsturned all the way to the left, add
power steering fluid to the “COLD’ mark on the
fluid level indicator.

2. Start the engine. With the engine running at fast
idle, recheck the fluid level. If necessary, add
fluid to bring the level to the “COLD” mark.

3. Bleed the system by turning the wheels from side
to side without hitting stops. Keep the fluid level
just above the internal pump casting, or at the
“COLD” mark. Fluid with air in it has a light tan
or red appearance. This air must be eliminated
from the fluid before normal steering action can
be obtained.

4. Return the wheels to the center position.
Continue running the engine for two or three
minutes.

5. Road test the car to be sure the steering functions
normally and is free from noise.

6. Recheckthe fluid level as described in Steps 1and
2. Make sure the fluid level is at the “HOT” mark
after the system has stabilized at its normal
operating temperature.

NOTICE: When adding fluid or making a
complete fluid change, always use GM Part No.
1050017 (or equivalent) power steering fluid.
Failure to use the proper fluid will cause hose and
seal damage and fluid leaks.

IDLE SPEED POWER STEERING PRESSURE
SWITCH

Removeor Disconnect

A 4

. Electrical connection
2. Switch

E Install or Connect

1. Switch
2. Electrical connection

e

o For leaks

Inspect

A CARLINE

Rack and Pinion Assembly
See Figure 1
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Tools Required:
J 24319-01 Puller

Remove or Disconnect

See the “CAUTION’ on page 1.

Air cleaner

Intermediate shaft lower pinch bolt

Intermediate shaft from stub shaft
CAUTION: Failure to disconnect the
intermediate shaft from the rack and
pinion stub shaft can resultin damage
to the steering gear and/or
intermediate shaft. This damage can
cause loss of steering control which
could result in personal injury.

Line retaining clips

Lines at gear from pump

Raise car with suspension contact hoist. See

Section OA

Both front tire and wheel assemblies

Tie rod ends from knuckles with J 24319-01

Remaining brackets and clips on crossmember

Support body with stands to allow lowering of
frame.

Rear frame mount bolts and lower rear of frame

up to 128 mm (5"). See Section 2A.

NOTICE: Do not lower rear of frame too far as
damage to engine components nearest to the cowl
may result.

Heat shield if equipped
Rack and pinion mounting bolts
Rack and pinion through left wheel opening

Install or Connect

Rack and pinion through left wheel opening
Rack and pinion mounting bolts and tighten to
specifications

Heat shield if equipped

Raise frame and install rear frame bolts and
tighten to specifications. See Section 2A.
Remove stands.

Brackets and clips on crossmember

Tie rod ends and tighten to specifications

Both tire and wheel assemblies and tighten to
specifications. See Section 3E.

Lower car.

Lines at gear from pump and tighten to
specifications

Line retaining clips

Intermediate shaft at stub shaft and tighten pinch
bolt to specifications. See Section 3B4.

Air cleaner

Fill with fluid.

Bleed air from system.
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1% Inspect
o For leaks
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STEERING GEAR

BUSHING

BOLT

NUT =95 N*m (70 LBS. FT.)

NUT —40 N*m (30 LBS. FT.)

70N*m (52 LBS, FT.) MAX. TO INSTALL COTTER PIN
COTTERPIN

SHIELD —WITH LK8

BOLT — WITHLKS —FULLY DRIVEN, SEATED
AND NOT STRIPPED

SLEEVE

© ONO b wWNpR

G34258-3B1-A

POWER STEERING PUMP
IDLE SPEED POWER STEERING
PRESSURE SWITCH

INLET HOSE

INLET PIPE

CLIP

OUTLET PIPE

OUTLET HOSE

CLAMP — 1.7 N*m {15 LBS. IN.)
"0" RING

25N*'m (18 LBS. FT.)

™

Boo~Nouasrw

H36118:3B1-A

gure 2 Power Steering Line Routing — ACarline, VIN R

Figure 1 Rack and Pinion Mounting = A Carline

Hose and Pipes
See Figures 2 thru 4

Remove or Disconnect

Clips or clamps
Lines at rack and pinion and pump

1.

2.

3. Hose or pipe
L._T Install or Connect

1. Hose or pipe

2. Lines at rack and pinion and pump and tighten
to specifications

3. Clips or clamps
4. Fill with fluid.
5. Bleed air from system.

¥ inspect
o For leaks

Cooling Pipe To Steering Gear Hose
See Figure 6

IZ; Remove or Disconnect

1. Raise car. See Section OA
2. Heat shield

(9>

INLET HOSE
CLIP

INLET PIPE
QUTLET PIPE
BOLT 1.7 Nem (15 LBS. IN.)
CLAMP 1.7 N*m (15 LBS. IN.)
QUTLET PIPE

RETAINER

POWER STEERING PUMP
BRACKET

IDLE SPEED POWER STEERING
PRESSURE SWITCH

12. NUT — 100N *m (74LBS. FT,) H36182.3B1-A

=
FoPRdNOMSWN

VIEW A

figure 3 Power Steering Line Routing - A Carline, VIN
w



3B1-4 POWER RACK AND PINION

. POWER STEERING PUMP
. CLAMP = 1.7 N*m {15 LBS. IN.)
OUTLET HOSE

o/

INLET PIPE 25 N*m {1

LBS. FT.)
OUTLET PIPE

SCREW = 1.7 N*m (15 LBS. IN.)
BRACKET

IDLE SPEED POWER STEERING
PRESSURE SWITCH

10. NUT — 100Ne*m (74 LBS. FT.) H36119-3B1-A
‘igure 4 Power Steering Line Routing — A Carline, VIN
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3. Return pipe to gear and drain fluid
4. Cut collar at cooling pipe
5. Return pipe and cut remaining collar

Install or Connect

1. Hose to return pipe with screw type clamp

2. Return pipe to gear and tighten to specifications
3. Hose to cooling pipe with screw type clamp

4. Heat shield

5. Lower car.

6. Fill with fluid.

7.

Bleed power steering system.

Inspect

o For leaks

Cooling Pipe To Fluid Reservoir Hose
See Figure 6

<} Remove or Disconnect

Drain fluid reservoir
Return hose from pump
Raise car. See Section OA

Cut collar at fluid reservoir hose to cooling pipe
connection.

Hose

T

Powbdp
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Install or Connect

1. Hose to cooling pipe with screw type clamp

Lower car.

Return hose to pump

Fill with fluid.

Bleed power steering system.

Inspect

e For leaks

DN WN
oot

Cooling Pipes
See Figure 6

Remove or Disconnect

Drain fluid reservoir.

Return line at pump

Raise car. See Section OA

. Pressure line at gear

Return line at gear

Cooling pipe retainers

Cooling pipe

Cut collars at hose to cooling pipe connections.
Form new cooling pipe from bulk pipe.

©CEONDITAWN R

Install or Connect

New cooling pipe to hoses

Clamp with screw type clamps

Cooling pipe to body with retainers

Return line at gear and tighten to specifications
Pressure line at gear and tighten to specifications
Lower car.

Return line at pump

Fill with fluid.

Bleed power steering system.

Inspect

o For leaks

E CARLINE

Rack and Pinion Assembly
See Figure 5

Tools Required:
J 24319-01 Puller

O©CONITA~WN P

+-| Remove or Disconnect

o Seethe “CAUTION” on page 1.

1. Raise car with suspension contact hoist. See
Section OA

2. Both front tire and wheel assemblies

3. Intermediate shaft lower pinch bolt

CAUTION: Failure to disconnect the
intermediate shaft from the rack and
pinion stub shaft can resultin damage

to the steering gear and/or
intermediate shaft. This damage can
cause loss of steering control which
could result in personal injury.

4. Tie rod ends from steering knuckles with J

24319-01



POWER RACK AND PINION 3B1-6

5. Line retainer
6. Outlet and pressure hose
7. Connectionat idle speed power steering pressure
switch
8. Rack and pinion mounting bolts
9. Rack and pinion through left wheel opening
2 «| Install or Connect
1. Rack and pinion through left wheel opening
2. Apply RTV sealer around inserts.
3. Rack and pinion mounting bolts and tighten to
specifications
4. Connection at idle speed power steering pressure
switch
5. Outlet and pressure hose
6. Line retainer
7. Tie rod ends to steering knuckles and tighten to
specifications
8. Intermediate shaft lower pinch bolt and tighten
to specifications. See Section 3B4.
9. Both tire and wheel assemblies and tighten to
specifications
10. Lower car.
11.  Fill with fluid.
12. Bleed air from system.
Inspect
o For leaks
Inlet Hose
See Figure 6
'+ Removeor Disconnect
1. Raise car. See Section OA.
2. Hose at gear
3. Pipe retainer
4. Hose at pump
- «| Install or Connect
1. Hose at pump
2. Hose at gear and tighten to specifications
3. Pipe retainer
4. Lower car.
5. Fill with fluid.
6. Bleed power steering system.
& Inspect
o For leaks

Cooling Pipe To Steering Gear Pipe
See Figures 6and 7

[
¥
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Tools Required:
J 36391 Separator

Remove or Disconnect

Raise car. See Section OA
Heat shield
Pipe from gear and drain fluid

ok w

©oNOo

STEERING GEAR

BOLT — 68 N*m {50 LBS. FT.} AFTER SECOND
REUSE OF BOLT, LOCKTITE THREAD LOCKING
KITNO. 1052624 MUST BE USED.

WASHER

RETAINER

NUT = TIGHTEN NUT TO 10 Nem (7 LBS. FT.)
THEN TIGHTEN NUT AN ADDITIONAL 120
DEGREES {2 FLATS) DURING WHICH A MINIMUM
TORQUE OF 45 Ne'm (33 LBS. FT.) IS TO BE
OBTAINED. IF 45 N*m (33 LBS. FT.) IS NOT
OBTAINED, INSPECT FOR STRIPPED THREADS. IF
THREADS ARE  SATISFACTORY, REPLACE
KNUCKLE.

PIN

KNUCKLE

FRAME

RTV SEALER AROUND INSERTS

G33688-3B1-E

- &

No gk wd—

Figure 5 Rack and Pinion Mounting - E Carline

Pipe from clip on frame

Pipe from cooling pipe using J 36391
Install or Connect

Pipe to cooling pipe

Pipe to clip on frame

Pipe at gear and tighten to specifications
Heat shield

Lowver car.

Fill with fluid.

Bleed power steering system.

e

o For leaks

Inspect

Cooling Pipe To Fluid Reservoir Pipe
See Figures 6and 7

Tools Required:
J 36391 Separator
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o ONE
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Remove or Disconnect

Drain fluid reservoir.

Raise car. See Section OA

Pipe from cooling pipe using J 36391
Lower car.

Bottom bolt from belt tensioner and move belt
out of way

Return hose from reservoir

Drive belt tensioner

Pipe from clip on frame and generator bracket
Pipe

Install or Connect

Pipe to clip on frame and generator bracket
Drive belt tensioner

Return hose to reservoir

Raise car.

Pipe to cooling pipe

Lower car.

Fill with fluid.

Bleed power steering system.

Inspect

o For leaks

Cooling Pipe
See Figures 6 and 7
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Tools Required:
J 36391 Separator

Remove or Disconnect

Drain fluid reservoir.

Raise car. See Section OA

Pipes from both ends of cooling pipe using J
36391

Cooling pipe from clips

Cooling pipe

Install or Connect

Cooling pipe to clips

Pipes to both ends of cooling pipe
Lower car.

Fill with fluid.

Bleed power steering system.

Inspect

o For leaks

Cooling Pipe “0O” Ring Seals
See Figure 7

Tools Required:
J 36391 Separator

Removeor Disconnect

Pipe from cooling pipe using J 36391 or depress
tabs on retainer

Retainer from pipe

Spacer and “O” ring seals from cooling pipe

Install or Connect

oo wN e

Align retainer in seal kit with cooling pipe.
Insert seal kit until retainer locks in place.
Remove pin.

Pipe to cooling pipe

Fill with fluid.

Bleed power steering system.

Inspect

o For leaks

C & HCARLINE

Rack and Pinion Assembly
See Figure 8

Tools Required:
J 24319-01 Puller

Remove or Disconnect

>
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11
12.

13.

w

See the “CAUTION” on page 1.

Raise car with suspension contact hoist. See

Section OA.

Both front tire and wheel assemblies

Intermediate shaft lower pinch bolt
CAUTION: Failure to disconnect the
intermediate shaft from the rack and
pinionstub shaft can resultindamage
to the steering gear and/or
intermediate shaft. This damage can
cause loss of steering control which
could result in personal injury.

Tie rod ends from steering knuckles with J

24319-01

Line retainer

Pressure switch connection

Outlet and pressure hose

Rack and pinion mounting bolts

Support body with stands to allow lowering of
frame.

Loosen front frame bolts.

Rear frame bolts

Lower rear of frame about 76 mm (3”).

NOTICE: Do not lower rear of frame too far as
damage to engine components nearest to the cowl
may result.

Rack and pinion through left wheel opening

Install or Connect

W N

SRS

Rack and pinion through left wheel opening
Raise rear of frame.

Frame bolts and tighten to specifications. See
Section 2A.

Remove stands.

Apply RTV sealer around inserts.

Rack and pinion mounting bolts and tighten to
specifications
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1. INLET HOSE — 27 N*m (20 LBS, FT.)
2. OUTLET HOSE — 27 N *m (20 LBS. FT.)
3. NUT - 55 N°m (41 LBS, FT.)
4. COOLING PIPE
5. CLIP
6. SCREW 1.9 N°m (17 LBS, IN.)
7. NUT
™"
H36217-381-E-R1
Figure 6 Hoses and Cooling Pipe
7. Outlet and pressure hose
8. Pressure switch connection
9. Line retainer
10. Tie rod ends to steering knuckles and tighten to
specifications
11, Intermediate shaft lower pinch bolt and tighten
to specifications. See Section 3B4.
12. Both tire and wheel assemblies and tighten to
specifications. See Section 3E.
13. Lower car.
14.  Fill with fluid.
15. Bleed air from system.
Inspect
o For leaks
Hoses and Pipes
See Figure 9
NSTALLING SEAL E Remove or Disconnect
1. COOLING PIPE xir . . . .
> RETURN PIPE 1. Retainer if replacing inlet hose
3. 736391 QUICK CONNECT SEPARATOR 2. Screw if replacing outlet pipe
S AN SEAL 3. Hose clamps or connections at gear and pump
6. SPACER 4. Hose or pipe
7. PIN-PART OF SEAL KIT
8. SEALKIT H36266.381. Install or Connect
Figure 7 Quick Connect Service .
9 Q 1. Hose or pipe
2. Hose clamps or connections at gear and pump
and tighten to specifications
3. Screw if replacing outlet pipe
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. BOLT68N*m (50LBS. FT.) AFTER SECOND REUSE

MUST BE USED.

. STEERING GEAR

. FRAME

. 40 N*m (30LBS. FT.), 70 N*m (52 LBS. FT)
MAXIMUM PERMISSIBLE TORQUE TO ALIGN
COTTER PIN SLOT. {1/6 TURN MAXIMUM) DO
NOT BACK OFF FOR COTTER PIN INSERTION.

. RETAINER

. WASHER

. STEERING KNUCKLE

. BTV SEALER AROUND INSERTS

G34263-381.C

OF BOLT, LOCKTITE THREAD LOCKING KIT NO. 1052624

INLET HOSE
OUTLET HOSE

OUTLET PIPE

SCREW

RETAINER

CLAMP

WASHER

27 N*m (20 LBS. FT.)

IDLE SPEED POWER STEERING

PRESSURE SWITCH

10. HEATSHIELD G36286.3B1-CH-R1

CONOOH~WN =

Figure 8 Rack and Pinion Mounting - C & H Carline

4. Retainer if replacing inlet hose
5. Fill with fluid.
6. Bleed power steering system.

Inspect

o For leaks

Cooling Pipe
See Figure 10

F‘; Remove or Disconnect

Raise car. See Section OA.

Hoses from cooling pipe

Clip on cooling pipe if removing lower pipe
Cooling pipe from retainers

Cooling pipe

Form new cooling pipe from bulk pipe.

o Uk wWwN R

Jnstall or Connect

Cooling pipe into retainers

Hoses on cooling pipe
Lower car.

Fill with fluid.

Bleed power steering system.

Inspect

o For leaks

O TP WD

‘igure 9 Power Steering Line Routing = C & H Carline

Clip on cooling pipe if lower pipe was removed

RETAINER
COOLER PIPE
SCREW = 12N *m /
(106 LBS. IN.

et ™ VIEWA
NUT

SCREW = FULLY DRIVEN

SEATED, AND NOT STRIPPED

WN R

o oA

H36066-3B81-CH

Figure 10 Cooling Pipes and Hose - C & H Carline
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J CARLINE

Rack and Pinion Assembly
See Figure 11
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Tools Required:
J 2431901 Puller

Remove or Disconnect

See the “CAUTION’ on page 1.

Left sound insulator

Upper pinch bolt on coupling assembly
Line retainer

Raise car. See Section OA

Both front tire and wheel assemblies

Tie rod ends from knuckles with J 24319-01
Lower car.

Left and right mounting clamps

Lines at gear from pump

Move gear forward and remove lower pinch bolt
on coupling assembly.

Coupling from gear
Dash seal from gear
Rack and pinion through left wheel opening

9 | Important

L]

o If studs were removed with mounting
clamps, reinstall studs into cowl and tighten
to specifications. After second reuse of stud,
thread locking kit no. 1052624 0r equivalent
must be used.

Install or Connect

Rack and pinion through left wheel opening
Dash seal on gear
Move gear forward and install coupling on gear.

Lower pinch bolt and tighten to specifications.
See Section 3B4.

Lines at gear from pump and tighten to
specifications

Left and right mounting clamps and tighten to
specifications

Raise car.
Tie rod ends and tighten to specifications

Both front tire and wheel assemblies and tighten
to specifications. See Section 3E.

Line retainer
Lower car.

Upper pinch bolt on coupling assembly and
tighten to specification. See Section 3B4.

Left sound insulator
Fill with fluid.
Bleed air from system.

Inspect

o For leaks

STEERING GEAR ASSEMBLY
L.H. CLAMP = HORIZONTAL SLOT AT TOP
RH. CLAMP = HORIZONTAL SLOT AT TOP
NUT = 30N*m (22 LBS. FT.)

STUD =20 N*m {15 LBS. FT.) AFTER SECOND REUSE
OF STUD, THREAD LOCKING KIT NO. 1052624 MUST
BE USED.

6. NUT = 50 N*m (35 LBS. FT.)

76 N*m (50 LBS. FT.) MAXIMUM

TO INSTALL COHER PIN.

1
2.
3.
4.
5.

7. COTTER PIN
$34267-381.N-R1

Figure 11 Rack and Pinion Mounting —J Carline

Hose and Pipes
See Figures 12 through 14

y 'S
D e 4

Remove or Disconnect

1. Linesat rack and pinion and pump
2. Lines from retainer
3. Hose or pipe

Install or Connect

Hose or pipe

Lines in retainer

Lines at rack and pinion and pump and tighten
to specifications

Fill with fluid.

Bleed air from system.

Inspect

o For leaks

o wPe

Remote Fluid Reservoir Hose = VIN K
See Figure 13

|4-+| Remove or Disconnect

1. Siphon fluid from fluid reservoir.
2. Hose clamps
3. Hose

>«
1. Hose

Install or Connect
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2.

3.

4.

Hose clamps
Fill with fluid
Bleed power steering system.

Inspect

o For leaks

Remote Fluid Reservoir = VIN K
See Figure 13

OO

Ao

Remove or Disconnect

Siphon fluid from fluid reservoir.
Hose clamps

Both hoses

Fluid resevoir attaching screws

Fluid reservoir

install or Connect

Fluid reservoir to cowl with attaching screws
Both hoses

Hose clamps

Fill with fluid.

Inspect

o For leaks

EB
Poom~ourwhp

POWER STEERING PUMP
INLET PIPE

RESERVOIR

CLAMP = 1.7 N*m {15 LBS. IN)

OUTLET HOSE

INLET HOSE

IDLE SPEED POWER STEERING PRESSURE SWITCH
27 N*m (20 LBS. FT)

INLET PIPE GUIDE

BOLT

RETAINER

POWER STEERING PUMP

CLAMP — 1.7 N*m (15 LBS. IN.)
INLET HOSE — 27 N*m (20 LBS. FT.)
IDLE SPEED POWER STEERING
PRESSURE SWITCH

COOLER PIPE-QUTLET

RETAINER

7. OUTLET HOSE

PwNpE

o o

361163810 |
igure 12 Power Steering Line Routing = J Carline, VIN
1

H3G181.381.)
igure 13 Power Steering Line Routing = J Carline, VIN

K

Cooling Pipe
See Figure 14

SR
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Remove or Disconnect

Raise car. See Section OA

Clamps on hoses

Hose from cooling pipe and plug hoses
Clips from body

Cooling pipe

Form new cooling pipe from bulk pipe.

Install or Connect

Cooling pipe

Clips to body

Hose to cooling pipe

Clamp on hoses

Lower car.

Fill with fluid.

Bleed power steering system.

Inspect

o For leaks

N CARLINE

Rack and Pinion Assembly
See Figure 15

Tools Required:
J 24319-01 Puller
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1. COOLER PIPE
2. CLIP
3. 16N'm (14 LBS. IN)

OO WNEO

Bow~

BR=

3
1

N N

(&) ]

B oo~ o
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Figure 14 Cooling Pipe = J Carline, VIN 1

Remove or Disconnect

See the “CAUTION’ on page 1.

Left sound insulator

Upper pinch bolt on coupling assembly
Line retainer

Raise car. See Section OA

Both front tire and wheel assemblies

Tie rod ends from knuckles with J 2431901
Lower car.

Left and right mounting clamps

Lines at gear from pump

Move gear forward and remove lower pinch bolt
on coupling assembly.

Coupling from gear

Dash seal from gear

Rack and pinion through left wheel opening

9 | Important

©

o If studs were removed with 'mounting
clamps,.reinstall studs into cowl and tighten
to specifications. After second reuse of stud,
thread locking kit no. 1062624 0r equivalent
must be used.

Install or Connect

Rack and pinion through left wheel opening
Dash seal on gear

Move gear forward and install coupling on gear.
Lower pinch bolt and tighten to specifications.
See Section 3B4.

Lines at gear from pump and tighten to
specifications

Left and right mounting clamps and tighten to
specifications

Raise car.

Tie rod ends and tighten to specifications

Both front tire and wheel assemblies and tighten
to specifications. See Section 3E.

Line retainer

Lower car.

12. Upper pinch bolt on coupling assembly and
tighten to specification. See Section 3B4.

13. Left sound insulator
4. Fill with fluid.
15. Bleed air from system.

Inspect

o For leaks

STEERING GEAR ASSEMBLY d
LH. CLAMP = HORIZONTAL SLOT AT TOP
RH. CLAMP = HORIZONTAL SLOTAT TOP
NUT —30Ne*m (22 LBS. FT.)
STUD —20 N*m {15 LBS. FT.) AFTER SECOND REUSE
OF STUD, THREAD LOCKING KIT NO. 1052624 MUST
BE USED.
6. NUT — B0 N*m (35 LBS. FT.)

75 N*m {50 LBS. FT.) MAXIMUM

TO INSTALL COTTER PIN.
7. COTTER PIN

grwONE

G

Figure 15 Rack and Pinion Mounting = N Ca{rlihe

Hoses and Pipes

Remove or Disconnect

1. Retainer or clip
2. Clamp and/or nuts at connections

3. Hose or pipe

Install or Connect

1. Hose or pipe

2. Clamp and/or nuts and tighten to specifications
3. Retainer or clip

4. Fill with fluid.

5. Bleed power steering system.

Inspect

o For leaks
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INLETHOSE

OUTLET HOSE

27N°*m (20 LBS. FT.}

CLAMP

IDLE SPEED POWER
STEERING PRESSURE SWITCH
RETAINER

aRrwWNE

o

H36187-3B1-N

1. INLETHOSE

2. OUTLET HOSE

3. 27N°m (20LBS. FT))

4. CLAMP

5. IDLE SPEED POWER
STEERING PRESSURE SWITCH

6. RETAINER

gure 16 Power Steering Line Routing - N Carline, VIN

U with Automatic Transaxle

INLETHOSE

OUTLET HOSE

27 N'm (20 LBS. FT.)

IDLE SPEED POWER
STEERING PRESSURE SWITCH
RETAINER

PR

o

Carline, VIN L
Cooling Pipe
See Figure 19

|4-4» Remove or Disconnect

H36188-3B1-N

gure 17 Power Steering Line Routing — N Carline, VIN

U with Manual Transaxle

1. Raise car. See Section OA.

2. Clamps on hoses

3. Hose from cooling pipe and plug hoses
4. Clips from body

5. Cooling pipe

6. Form new cooling pipe from bulk pipe.

Install or Connect

1. Cooling pipe

2. Clips to body

3. Hose to cooling pipe

4. Clamp on hoses

5. Lower car.

6. Fill with fluid.

7. Bleed power steering system.

ﬂ? Inspect
e For leaks

UNIT REPAIR
CENTER-TAKE-OFF
Outer Tie Rod
See Figure 25

Tools Required:

Figure 18 Power Steering Outlet Line Routing = N
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1. COOLER PIPE
2. CLIP
3. 16 N'm (14 LBS. IN.)

G34274-3B1-JN

Figure 19 Cooling Pipe - N Carline, VIN U & L

J 24319-01 Steering Linkage Puller

+=| Removeor Disconnect
1. Cotter pin and hex slotted nut from outer tie rod
ball stud
2. Loosen outer tie rod pinch bolts (33).
3. Separate outer tie rod (35) or (36) from steering
knuckle using J 24319-01.
4. Outer tie rod (35) or (36) from tie rod adjuster
(34)
= «| Install or Connect
1. Outer tie rod (35) or (36) to tie rod adjuster (34)
2. Outer tie rod ball stud to steering knuckle
3. Hex slotted nut (39) to tie rod ball stud
Tighten
o Hexslotted nut (39) to 50 N+m (35 Ibs. ft.)
maximum of 75 N-m (50 Ibs. ft.) to install
cotter pin
4. Cotter pin (40) to hole in tie rod ball stud
Adjust
o Toe by turning tie rod adjuster (34)
@l Tighten
R
o Pinch bolts (33) to 55 N+m (41 Ibs. ft.)
Inner Tie Rod
See Figure 26
«=| Removeor Disconnect
1. Lock plate (32) from inner tie rod bolts (3 1) and
dispose
2. Inner tie rod bolts (31) if both tie rods, bolt

support plate (30) and inner tie rod assemblies
(27) and (29). If only one inner tie rod is removed,
slide inner tie rod assembly from between bolt
support plate (30) and center housing cover
washer (26). If both inner tie rods are to be

removed for replacement, after removing the first
inner tie rod, reinstall inner tie rod bolt (31) to
keep rack and pinion boot (53) and other parts
inside the rack and pinion boot in proper
alignment.

Install or Connect

Center housing cover washer (26) fitted into rack
and pinion boot (53)

Inner tie rod bolts (31) through holes in bolt
support plate (30), inner tie rod bushing (28)
which is part of the inner tie rod assembly (27) or
(28), center housing cover washer (26) captured
in recesses in rack and pinion boot (53), insertand
rack guide assembly (25), which is hidden inside
the rack and pinion boot (53) into threaded hole
in rod and rack assembly (41)

Tighten

o Inner tie rod bolts (31) to 90 N-m (65 Ibs.
ft.)

New lock plate (32) with notches in the proper
position over flats of inner tie rod bolts (31)

Inner Pivot Bushing
See Figures 27 and 28

Tools Required:
J 29809 Bushing Remover and Installer

Remove or Disconnect
Inner tie rod, see “INNER TIE ROD_”’

Disassemble

1. Inner pivot bushing (28) from inner tie rod
(27) or (29) using J 29809

¥%| Assemble

+

¥

Coat inner pivot bushing (28) lightly with
grease for ease of installation.

2. Inner pivot bushing (28) into inner tie rod
(27) or (29) using J 29809

Install or Connect

Center housing cover washer (26) fitted into rack
and pinion boot (53)

Inner tie rod bolts (31) through holes in bolt
support plate (30), inner tie rod bushin 828)
which is part of the inner tie rod assembly (27) or
(28), center housing cover washer (26) captured
in recesses in rack and pinion boot (53), insertand
rack guide assembly (25), which is hidden inside
the rack and pinion boot (53) into threaded hole
in rod and rack assembly (41)

Tighten

o Inner tie rod bolts (31) to 90 N m (65 Ibs.
ft.)

New lock plate (32) with notches in the proper
position over flats of inner tie rod bolts (31)
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RACK & PINION HOUSING ASM.
UPPER PINION BUSHING
RACK & PINIONSEAL
PINION & VALVE ASM.
VALVE BODY RING (4}
RETAINING RING

STUB SHAFT BEARING ANNULUS
NEEDLE BEARING ASM.
STUB SHAFT SEAL

STUB SHAFT DUST SEAL
RETAINING RING
SEALADAPTER

RACK BEARING

ADJUSTER SPRING
ADJUSTER PLUG
ADJUSTER PLUG LOCK NUT
SHOCK DAMPENER RING
INNER TIE ROD ASM. (LT}
BOOT CLAMP

RACK & PINION BOOT

HEX JAM NUT

OUTERTIE RODASM. ({LT)
LUBRICATION FITTING

TIE ROD SEAL
HEXAGONSLOTTED NUT
COTTER PIN

BALL BEARING ASM.
RETAINING RING

HEX LOCK NUT

30.
31.
32.
33.
34,
35.
3.
37.
38.
39.
40,
41.
42.
43.
44.
45,

DUSTCOVER
BREATHER TUBE

“0” RING SEAL

CYLINDER LINEASM. (LT)
CYLINDER LINE ASM. {RT)

”0” RING SEAL

INNER RACK SEAL

PISTON& STEERING RACK ASM.
PISTONRING

CYLINDER INNER BULKHEAD
RACK & PINION SEAL (BULKHEAD)
“0” RING SEAL

CYLINDER OUTER BULKHEAD
BULKHEAD RETAINING RING
INNER TIE ROD ASM. (RT)
OUTER TIE RODASM. (RT)

G34280-3B 1-AH-R 1 |

Figure 20 Power Rack and Pinion Steering Assembly (End-Take-Off)
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1. REMOVE AND INSTALL OUTER TIE ROD

REMOVE INSTALL
1. Loesen jam nut. 1 Installparts as shown.
2. Removetie rod from 2. Do not tightenjam nut.

steern i ] 3. Make toe-in adjustment
Tk iy

by turning inner tie rod.
3. Removeoditer tie rod. 4. Be sure boot is not

twisted.

NOTICE: Torquejam nutto
Zg l\;evvton metres (50 Ft.
s,

INNER TIE
= OUTER TIE ROD

V I STEERING
o KNUCKLE
G

2, -
ol B¥]

ab
2. REMOVE AND INSTALL BOOT SEAL AND
BREATHER TUBE
REMOVE INSTALL
1. Remove jam nut. 1. Line up mark and install
breather tube.

2. Cut boot clamp and
discard. 2. Install new clamp on
3. Mark breather tube boot before installing
location on housing. boot.
before removing!tube. 3. See insertfor groper

4. See insert tor proper installation of boot seal.

boot seal removal. 4. Push boot elbow on breathe:
tube, then engage boot
onto housing.

5. Secure boot clamp.

BREATHER TUBE
GROOVE

B. Secure boot clamp

I
!
|
I
I
|
!

BOOT CLAMP ==
-7 " TREMOVE REPLACE

—a

To prevent

boot damage,

slide tie rod end

of boot toward

center of gear ,

enough to expose boot *,
reoys on the tie rod.

GROOVE

1. Remove rubber
ace a rubber band in
groove. This fills the groove *
and atlows removal of boot
from gear without damage.

and.

2. Slide boot on tie
rod until boot
snhaps into groove.

THE FOLLOWING STEPS MUST BE
PERFORMED WITH RACK 6 PINION
ASSEMBLY REMOVED FROM CAR

3. REMOVE AND INSTALL INNER TIE ROD

REMOVE INSTALL
1. Remove shock dampener 1 Bottom inner tie rod assy
ring from inner tie rod on rack.

Torgue housing. (Use
wrench on rack to avoid
internal gear damage.)

. Supportrack and housing
and stake tie rod housing
to rack flat. (Stake both
s(des.)
inspect stake. a .25
millimetres (.010 inch)
fesler gage must not pass
between rackandhousing
stake on both sides.

5. Slide shock dampener
over inner tie rod housing
until it engages.

housingand slideback on 5
rack,

2 Putwrench onrack flat to
prevent rack damage 3
when removingtie rod.

3. Putwrench on tie rod
pivot housing flats.

4. Turn housing counter- 4.
clockwise until tie rod
a8y separates from
rack.

SHOCK DAMPENER INNER TIE ROD HOUSING _

A. Togue inner tie rod.

rt}ue 85 Newton metres
0 Ft. Lbs.)

3/ —Make sure tie rod rocks
Q freely in housing before
staking.

8. Stake housingto rack
(both sides).

Stake both sides of housing.

Support housing while staking.

r—

-
l
l

-25 Millimetres (.010 inch) feeler gage
must not pass batween rack and
housing stake. (Check both sides.)

G34281-3B1.AH
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4. REMOVE AND INSTALL RACK BEARING

ON CAR ADJUSTMENT

If only the rack bearing requires adjustment, refer to INSTALL
Step 2 below. Make adjustment with front wheels raised and
steering wheel centered. WHEN ADJUSTING ON CAR,
checking pinion torque is not required. Be sure to check
returnability of the steering wheel to center after adjustment.

REMOVE INSTALL
1 Lo?sen adjuster pluglock 1. Install parts as shown.

2. With rack centered, turn
adjuster plug clockwise

B & RS MRgmSIhs back
torque on pinion.

3. Assemble lock nut and
tighten while holding
adjuster plug stationary.

2. Turn adjuster plug
counterclockwise until it
separates from housing.

3. Remove parts as shown.

RACK
BEARING

SPRING
ADJUSTER PLUG
Coat with lithium base

P
. ADJUSTER PLUG
i) /_ LOCK NUT
grease before assembly e

Pinion pre-load
maximum toraue
requirementis
1.8N*m {186 Ibs.in.).

916" or 14 mm R
Crowfoot Wrench

ADJUSTER PLUG

LOCK NUT — Tighten to 70
Newton metres, (50 Ft. Lbs).

5. REMOVE AND INSTALL STUB SHAFT SEALS

REMOVE INSTALL

1. Remove retaining ring. 1. Install annulus assembly

2. Remove dust cover. In gear.

3. While holding the stub. - 2. Place seal protector Tool
shaft remove lock nut J 29810 on stub shaft
from pinion. and install stub shaft
NOTICE: If stub shaft seals and snapring.
is not held, damage to 3. While holding stub shaft
the pinion teeth will firmly seat the lock nut,
occur. torque to specifications.

4 USING A PRESS, press Bearing and annulus are

o ot frash with pressed foggther. Disassem-
Ball bearing assy. ble only it bearing replace-

ment i$ reqmred

RETAINING RING
We+=STUB SHAFT DUST
SEAL
R\ —STUB SHAFT SEAL
\—NEEDLE BEARING
STUB SHAFT
BEARING ANNULUS
g‘-seal Protector Tool J 29810
X LOCK NUT — Torque nut
to 35 Newton metres

(26 Ft. Lbs.) after lock nut
has been firmly seated.

5. Complete removal of
valve and pinion
assy is not
necessary

DUST COVER —=S

6. REMOVEAND INSTALL VALVE AND

PINION ASSY

REMOVE

1. Turn stub shaft until rack
is equal distance on both
sides of housing, with

inion fully engaged.

2 Mark location of Stub
shaft flat on housing.

3. USING A PRESS, press
on threaded end of
glnlon until it is possi-

le to remove valve and
pinion assy.

4. Remove valve body rings

ifreplacement is e

necessary.

Vaive Body
Ring Protector
Tool J 33057

INSTALL

1 Install new valve body
rings if required.

2. Care should be taken

Rt RtInas at

3. Measure rack SO that it's

equal on both sides.

4. Use valve body rin

protector. Tool J 33057
to prevent damaging
valve body rings while
installing valve and
pinion assembly.

5. Install valve and pinion

assembly SO when fully
Seated stub shatft flat,
and mark on housing
line up.

RETAINING RING
VALVE BODY RINGS

VALVE AND PINIONASSY

Beforeinstalling valve and pinion assy
both ends of the rack should be equal
in the housing.

7. REMOVE AND INSTALL BULKHEAD

REMOVE

1. Use punchinaccess hole
to remove bulkhea
retaining ring.

2. If only the bulkhead,
bulkhead O-ring seal or
rack seal (bulkhead) are

Prriieirlgesst kovree

cylinder line.

3. Plug (LT) cylinder
Ilne%%le)at)évlmder
using a tingst or
goas‘tlc cap with 7/16 x

internal threads over
hole to prevent oil
leaking from cylinder.

4. Usinga 11/16 inch-12
point socket turn stub
shaft. Move rack to the
right forcing the bulkhead
out of the housing. Use
drain pan to catc
hydraulic oil from assy.

5. Ifinnerrack seal or piston
ring are to be replaced,
use rack to remove bulk-
head instead of
compressed oil method.

Retaining ring
access hole

Tool J 28478
or J 29707
Bullet Seal Protector
CYLINDER INNER BULKHEAD
O-RING SEAL

INSTALL

1. Using crocus cloth

6.

remove burrs or sharp.
edges from retaining ring
groove in housing. This
must be done to insure

that the new O-ring is

aet dampaed at

. Install parts as shown.
. Coat all seals with power

steering fluid.

Slip bullet seal protector
over end of rack and
install bulkhead.

. Make sure open end of

retaining rlngi is approxi-
mately 13 millimeters
(.50 inch) from access
hole.

Retaining ring must be
fully seated.

(Install Seal Using Seal
InstallerJ 28527 or J 29706)

Raclﬂ Seﬁ»(Bulkhead)gemoval

’ |
l
|

— ._l
ACK SEAL (BULKHEAD)

CYLINDER OUTER BULKHEAD

WAVE WASHER
Used on Some Models

RACK SEAL
(BULKHEAD'

CYLINDER OUTER BULKHEAD
SULKHEAD RETAINING RING

4_3@

SHOCK DAMPENER

G34282-3B1-AH-R2
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8. REMOVE AND INSTALL INNER RACK SEAL,
RACK AND PISTON RING

REMOVE INSTALL
1. Remove rack from 1 Install new O-ring seal
housing.

) ) and piston ring on rack.
2. Remove piston ring 2. Care should be taken not
6 O-ring seal and dispose. . to cut ring at installation.

3. Fit tool J-34987 into 3..Wrap card stock around
housing. Gently tap On end of rackandrack teeth.
end of tool until seal 4. Cost seal lip with power

is removed.
4. Dispose of old seal.

steering fluid, slide seal
with seal lip facing piston
on to card stock. slide
card and seal over rack

Y 5 Remove calid stockkand
bottom
PISTON o seal on rac
RING

6. Coat lip of sealinsertwith
power steering fluid and
slide on rack with lip
facing seal. Be sure insert
is fully engaged with seal
before installina rack in
housing.

7. Cost seal completelywith
power steering fluid, slide
rsck and seal in housing,
‘ap on rack with rubber
mallet to seat seal.
NOTICE: Seal must be
fully seated in housing.

BISEAND
ASSY
Tool J-34987

ORING

Tool J-29707

Butiet Protector

used on some-

models

INNER RACK SEAL INSERT

\ L_ INNER RACK SEAL
Coat rack teeth with

lithium based grease

RACKSEAL ! NRACK o o
r———_——‘————— 1
| RACK ——= |
| INNER § RACK PISTON |
| RACKSEAL |

Tool J-29708 |
I  Housing Jf’z%a%,.? or
|  ASSEMBLY AW,

Rack Seal Instalter 1
-

10. REMOVE AND INSTALL UPPER PINION

BEARING 6 SEAL

REMOVE

1. Remove upper pinion
bushing and seal with a

INSTALL

1. Install new bushing as
shown.

punch. _ 2 Install new seal. Using in-
2 DlsPoseof bushing and staiter, seal seal in
seal. housing with seal lip
facing up.
Long Punch
Seal installer
tool J-28527.
r—=-=-4al

D
#—UPPERPINION | BN

BUSHING UPPER PINION
SSw~PINION SEAL L

_BUSHING

11. REMOVE AND INSTALL CYLINDER LINE

REMOVE INSTALL
1. Using flare wrench loosen 1. Place new O-ring seal on
fittings and remove cylinder line.

cylinder line.

2. Be sure O-ring is also
removed and disposed of.

2. Assemble both ends lo
housing finger tight to
assure proper alignment.

3. Tighten lo specifications.
NOTICE Care should

be taken not to strip

Torque 27 N'm ! ;
aluminum housing.

(20 Ft. Lbs.) 2 places

Torque 16 N'm
(12 Ft. Lbs.) 2 places

9. REMOVE AND INSTALL BALL BEARING

ASSY
REMOVE INSTALL
1. Remove bearingretaining 1. Install new ball bearing
ring. assy. Using a suitable
2. Use drift or punch and socket pressnn OL{I?I‘
gentl_ytap on bearing until face. Be caretui not to
earing is removed. cock bearing in housing.

2. Install retaining ring. Sea
reference below.

Note position of
large lug to be
sure beveled side
of ringdis properly

Long Punch located.

T&—BALL BEARING ASSY

L—RETAINING RNG

634919-3B1-AH

Figure 23 Servicing Rack and Pinion Assembly (3 of 3)
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1 -

Boowoosrwn
1

—
—
|

BNBORBRNRE BRI BHGRBRS
I

- SEAL, PINION SHAFT
- VALVE ASM., PINION a

37
0 36
|
34
38 é%
39 ]
40 33
29
Key No. Part Name

HOUSING. RACK a PINION
BUSHING. UPPER PINION

RING. SPOOL SHAFT RETAINING
RING, VALVE BODY (4)

ANNULUS ASM STUB SHAFT BEARING

SEAL, STUB SHAFT
SEAL. STUB SHAFT DUST

RING, RETAINING

SEAL, DASH

COUPLING ASM, FLANGE a STRG
BOLT. PINCH

BEARING, RACK

SEAL, O-RING

SPRING. ADJUSTER

PLUG, ADJUSTER

NUT. ADJUSTER PLUG LOCK
GROMMET, MOUNTING (LH)
COVER, HOUSING END

BEARING ASM. PINION
RING, RETAINING

NUT, HEX LOCK

COVER, DUST

GUIDE ASM, INSERT a RACK
WASHER, CENTER HSG COVER
ROD, INNER TIE (LH)

BUSHING. INNER PIVOT

Key No.

2

8

CELNEEREVEEBBUBRR VYR

Part Name

ROD. INNER TIE (RH)
PLATE. BOLT SUPPORT
BOLT, INNER TIE ROD
PLATE. LOCK

BOLT. PINCH

- ADJUSTER, TIE ROD

L JNN T N Y A Y O O O B |

ROD ASM. OUTER TIE (LH)
ROD ASM. OUTER TIE (RH)
FITTING. LUBRICATION
SEAL, TIE ROD

NUT, HEX SLOTTED

PIN. COTTER

RACK ASM, ROD a
WASHER. SEAL BACK-UP
SEAL, PISTON ROD
GUIDE. PISTON ROD
SEAL, O-RING

PISTON. RACK

SEAL, O-RING

RING, PISTON

NUT, HEX

VIEW AA

14 15
//16 17

Key No. Part Name

50 - TUBE ASM. CYLINDER

51 - CLAMP, BOOT

52 = BUSHING, BOOT RETAINING
53 = BOOT, RACK a PINION

54 = BUSHING, BOOT RETAINING
55 - CLAMP, BOOT

56 = GROMMET, MOUNTING (RH)

57 - LINE ASM. CYLINDER (RT)
58 - LINE ASM. CYLINDER (LT)
59 - SEAL, O-RING

H35988-3844N

Figure 24 Power Rack and Pinion Steering Assembly (Center-Take-Off)
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EQUAL
DISTANCE

STEERING
KNUCKLE

29 - INNER TIE ROD
33 - PINCH BOLT

34- TIE ROD ADJUSTER 'ﬁE‘ Q_

35ar 36- OUTERTIEROD 404 39

39 - HEX LOCK NUT

40 - COTTER PIN H36129-3B1.N

WRENCH

27 OR 29 - INNER TIE ROD ASSEMBLY
28 - PIVOT BUSHING
H36132-381-JN

Figure 25 Outer Tie Rod

INSTALL WITH LOCATION NOTCHESQ
INTHIS POSITION

26 — CENTER COVER HSG WASHER
27 OR 29 ~ INNERTIE ROD ASSEMBLY
31 - INNER TIE ROD BOLTS

32 - LOCKPUTE

53 = RACK & PINION BOOT H36130-381-3N

Figure 28 Inner Pivot Bushing Installation

Flange and Steering Coupling Assembly
See Figure 29

«=| Remove or Disconnect

1. Rack and pinion steering assembly from car

2. Pinch bolt (13) from flange and steering coupling
assembly (12)

3. Flange and steering coupling assembly (12) from
stub shaft of pinion and valve assembly (4)

Install or Connect

Figure 26 Inner Tie Rod

WRENCH

270R 29 - INNER TIE ROD
28 - PIVOTBUSHING

H36131-381.JN

1. Flange and steering coupling assembly (12) to
stub shaft of pinion and valve assembly (4)

Tighten

¢ Pinch bolt (13) to flange and steering
coupling assembly (12) to 40 N-m (29 Ibs.

ft.)

12 - FLANGE 8 COUPLING ASSEMBLY
13 - PINCHBOLT

Figure 27 Inrer Pivot Bushing Removal

H36133-3B1-JN

Figure 29 Flange and Steering Coupling Assembly
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Dash Seal
See Figure 30

N

Remove or Disconnect

Rack and pinion steering assembly from car

Flange and steering coupling assembly, see
“FLANGE AND STEERING COUPLING
ASSEMBLY”

Dash seal (11) from rack and pinion housing (1)
Install or Connect

Line up notch in dash seal (11) and rack and
pinion housing (1)

Dash seal (11) to housing (1);top of dash seal is
flush or below top of housing (1)

Flange and steering coupling assembly (12) to
stub shaft of pinion and valve assembly (4)

Tighten

o Pinch bolt (13) to flange and steering
coupling assembly (12) to 40 N+m (29 Ibs.
ft.)

Boot or Rack Guide
See Figures 31 and 32

1 - RACK & PINION HOUSING
11 - DASH SEAL

H38134-3B1-JN

Figure 30 Dash Seal

Hydraulic Cylinder Lines

Removeor Disconnect

Rack and pinion steering assembly from car
Cylinder lines (57) or (58) from rack and pinion
housing (1)

“O”ring seals (59) from cylinder lines (57) and
(58)

Install or Connect

Lubricate “O”ring seals (59) with power steering
fluid

“O”ring seals (59) to cylinder lines (57) or (58)
Cylinder lines (57) or (58) to rack and pinion
housing (1) and tighten fittings at the valve end
to 18 N-m (14 Ibs. ft.) and fittings at the cylinder
end to 28 N-m (20 Ibs. ft.)

A w P

10.
11.

Tools Required:
J 22610 Boot Clamp Installer

Remove or Disconnect

Rack and pinion steering assembly from car
Lock plate (32) from inner tie rod bolts (31) and
dispose

Inner tie rod bolts (31), bolt support plate (30),
inner tie rod assemblies (27) or (29)

Cylinder lines (57) and (58) with “O”’ring seals
(59) attached from rack and pinion steering
assembly

Mounting grommet (56), boot clamps (51) and
(55) by cutting

Slide boot retaining bushing (54) from rack and
pinion boot (53)

Slide boot assembly consisting of rack and pinion
boot (53), boot retaining bushing (52), and center
housing cover washers (26), captured in the rack
and pinion boot (53) from rack and pinion
housing (1)

Insert and rack guide assembly (25) from rod and
rack assembly (41) if necessary

Install or Connect

Slide boot retaining bushing (52) from rack and
pinion boot (53)

Slide new boot clamp (51) onto rack and pinion
boot (53)

Insert boot retaining bushing (52) into rack and
pinion boot (53)

Coat inner lip of boot retaining bushing (52)
lightly with grease for ease of assembly. Slide
assembly onto housing assembly (1)

Be sure center housing cover washers (26) are in
place on rack and pinion boot (53)

For ease of assembly, inner tie rod bolt (31)
through center housing cover washers (26), insert
and rack guide (25). Lightly thread bolt into rod
and rack assembly (41), this keeps the
components in proper alignment

Boot retaining bushing (54) onto cylinder tube of
rack and pinion assembly. Slide into end of rack
and pinion boot (53)

Slide boot clamp (55) over cylinder end of
housing and position on rack and pinion boot (53)
Sliderack and pinion boot (53) and boot retaining
bushing (52) until seated in bushing groove in
housing (1)

Position boot clamp (51) on rack and pinion boot
and crimp clamp

Position bridge of boot clamp (55) over split in
boot retaining bushing (54) and crimp clamp

9 | Important

o Bridge of boot clamp must be crimped over
split in boot retaining bushing (52) to insure
proper sealing
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12.

13.

14.

With “O”ring seals (59) on cylinder line
assemblies (57) and (58) to rack and pinion
housing assembly, tighten fittings at valve end of
housing to 18 N-m (14 Ibs. ft.) and fittings at
cylinder end to 28 N-m (20 Ibs. ft.)

Inner tie rod bolts (31) thru holes in bolt support
plate (30), inner pivot bushing (28), which is part
of inner tie rod assemblies (27) and (28), center
housing cover washer (26), insert and rack guide
assembly (25) into threaded hole in rod and rack
assembly (41)

Tighten

o Inner tie rod bolts (31) 90 N'm (65
Ibs. ft.)
New lock plate (32) with notches in the proper
position over flats of inner tie rod bolts (31)

POSITION BRIDGE
OF BOOT CLAMP 55
OVER SPLIT IN
BUSHING

SPLIT IN BOOT
RETAINING BUSHING

- RACK AND PINION BOOT
- BOOT RETAINING BUSHING
- BOOT CLAMP H36136-381-JN

GRa

BUSHING

RACK GUIDE ASSEMBLY.
FLATTENED CYLINDRICAL CORNERS DO
NOT INDICATETHAT THE PART SHOULD BE
REPLACED.

Figure 32 Boot Clamp Position

e

Install or Connect

56/ 54
25 - INSERT & RACK GUIDE ASM 52
26 - CENTER HSG COVER WASHER
51 - BOOT CLAMP
52 - BOOT RETAINING BUSHING
53 - RACK & PINION BOOT

58 —

BOOT CLAMD H36135-3B1.JN

Figure 31 Boot or Rack Guide

Rack Bearings
See Figures 33 and 34
Tools Required:

(14 mm) 9/16 Crowfoot
Torque Wrench

|¢--:> Remove or Disconnect

1.
2.

3.
4.

Rack and pinion assembly from car

Adjuster plug lock nut (18) from adjuster plug
17)

Adjuster plug (17) from housing (1)

Adjuster spring (16), rack bearing (14), with
“O”ring seal (15) attached

1. Coat rack bearing (14), “O”ring seal (15)
attached to rack bearing, adjuster spring (16),
adjuster plug (17), with lithium base grease

2. Rack bearing (14) with “O”ring seal (15),
adjuster spring (16), adjuster plug (17) into
housing (1)

TP Adjust

[ |

o With rack centered in housing, turn
adjuster plug (17) clockwiseuntil it bottoms
in housing, then back off 50" to 70” and
check torque on pinion. Maximum pinion
pre-load torque is 1.8 N-m (16 Ibs. in.).

3. Lock nut (18) to adjuster plug (17). Tighten to 70

N+m (50 Ibs. ft.) while holding adjuster plug (17)
stationary

Rack Bearing Preload
On-Car Adjustment

See Figure 34

|4--|» Remove or Disconnect

1 Loosen lock nut (18) and turn adjuster plug (17)
clockwise until it bottoms in housing, then back
off 50° to 70”

2. Make ajustment with front wheels raised and
steering wheel centered. Be sure to check
returnability of the steering wheel to center after
adjustment

3. Lock nut (18) to adjuster plug (17). Tighten to 70
N+m (50 Ibs. ft.) while holding adjuster plug (17)
stationary

Stub Shaft Seals and Upper Bearing
See Figure 35

Tools Required:
J 29810 Stub Shaft Seal Protector
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18

COAT WITH LITHIUM BASE
GHREASE BEFORE ASSEMBLY.

1 - HOUSING ASSEMBLY
14 = RACK BEARING

15 = O-RING SEAL

16 - ADJUSTER SPRING
17 - ADJUSTER PLUG

18 = ADJUSTER PLUG LOCK NUT
H36137-3B1-JN

da o

«Yy

Noon A DR

Remove or Disconnect

Rack and pinion steering assembly from car
Adjuster plug lock nut (18) from adjuster plug
(17)

Adjuster plug (17) from housing (1)

Adjuster spring (16), rack bearing (14), with
“O”’ring seal attached

Retaining ring (10) from bottom of housing (1)
Dust cover (24) from valve part of housing (1)

While holding stub shaft, lock nut (23) from
pinion

Important

¥
1

Figure 33 Rack Bearing

9/16 CROWFQOT
14 mm

17 = ADJUSTER PLUG
18 = ADJUSTER PLUG LOCK NUT

H36138-3B1-JN

Figure 34 Rack Bearing Adjustment

N

oN o kAo

10.

o If stub is not held, damage to the pinion
teeth will occur. Using a PRESS, press on
the threaded end of pinion until flush with
ball bearing assembly (21)

Complete removal of valve and pinion assembly
(4) is not required

Stub shaft dust seal (9), stub shaft seal (8), and
stub shaft bearing annulus assembly (7) from
valve end of housing (1)

Install or Connect

Bottom valve assembly (4) into housing (1)
Lock nut (23) to threaded end of pinion

9 | Important

o  While holding the stub shaft, tighten lock
nut (23) to 35 N+ m (26 Ibs. ft.). If stub shaft
is not held, damage to the pinion teeth will
occur

Dust cover (24) to housing (1)

Stub shaft bearing annulus (7) onto stub shaft.
Slide into housing (1)

Seal protector J 29810 onto stub shaft

Stub shaft seal (8), stub shaft dust seal (9) over
protector and into housing (1)

Retaining ring (10) into groove in housing (1)
Coat rack bearing (14), “O’ring seal (15)
attached to rack bearing, adjuster spring (16),
adjuster plug (17) with lithium base grease
Rack bearing (14) with “O”ring seal (15),
adjuster spring (16), adjuster plug (17) into
housing (1)

Adjust

o With rack centered in housing, turn
adjuster plug (17) clockwise until it
bottoms in housing (1), then back off
50" to 70”. Check torque on the pinion.
Maximum pinion pre-load torque in
1.8N'm (16 Ibs. in.).

Lock nut (18) to adjuster plug (17). Tightento 70
N-m (50 Ibs. ft.) while holding adjuster plug (17)
stationary

Valve and Pinion Assembly
See Figure 36

Tools Required:
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BEARING AND ANNULUS ARE PRESSED

TOGETHER. DISASSEMBLE ONLY IF
BEARING REPLACEMENT IS REQUIRED.

7 — STUB SHAFT ANNULUS & BEARING
8 — STUB SHAFT SEAL

9 — STUB SHAFT DUST SEAL

10 - RETAINING RING

23 = HEXLOCKNUT

24 - DUSTCOVER

H38139-3B1-JN

Figure 35 Stub Shaft Seals and Upper Bearing

J 29810 Stub Shaft Seal Protector
J 33057 Pinion and Valve Ring Protector

Remove or Disconnect

=

Rack and pinion assembly from car

2. Pinch bolt(13) from flange and steering coupling
assembly (12)

3. Flange and steering coupling assembly (12) from
stub shaft of pinion and valve assembly (4)

4. Dash seal (11) from housing (1)
5. Adjuster plug lock nut (18) from adjuster plug
(17)

6. Adjuster plug from housing (1)

7. Adjuster spring (16), rack bearing (14), with
“O”ring seal (15) attached

8. Retaining ring (10) from housing (1)
9. Dust cover (24) from housing (1)

10. While holding the stub shaft, lock nut (23) from
pinion

9 | important
o If stub shaft is not held, damage to the
pinion teeth will occur

11. With gear centered, mark location of stub shaft
notch on housing; this will aid in proper assembly

9 | important

o Using a PRESS, press on threaded end of
pinion until it is possible to remove the valve
and pinion assembly (4) from housing (1)

12. Stub shaft dust seal (9), stub shaft seal (8), stub
shaft bearing annulus assembly (7), pinion and
valve assembly (4), with spool shaft retaining ring
(5) and valve body rings (6) attached

13. Valve body rings (6) from pinion and valve
assembly (4) if replacement is necessary

Install or Connect

3
+

1. New valve body rings (6) to pinion and valve
assembly (4). If new valve body rings are
required, care should be taken not to cut rings at
installation

Rack centered in housing (1)

Pinion and valve assembly (4), with spool shaft
retaining ring (5) and valve body rings (6)
included into housing using J 33057 to prevent
damaging valve body rings during installation of
pinion and valve assembly (4)

w N

9 | Important

o  When pinion and valve assembly (4) is fully
seated, notch in stub shaft and mark on
housing (1) line up, and the rack is centered
in the housing

4. While holding the stub shaft, tighten lock nut
(23) to threaded pinion to 35 N'm (26 Ibs. ft.)

9| Important

o If stub is not held, damage to the pinion

teeth will occur

Dust cover (24) to housing (1)

Stub shaft bearing annulus (7) onto stub shaft.

Slide into housing (1)

Seal protector J 29810 onto stub shaft

Stub shaft seal (8), stub shaft dust seal (9) over

protector and into housing (1)

Retaining ring (10) into groove in housing (1)

Coat rack bearing (14) with “O”ring seal (15)

attached, adjuster spring (16), adjuster plug (17)

with lithium base grease

11. Rack bearing (14), with “O”ring seal (15)
attached, adjuster spring (16), adjuster plug (17)
into housing (1)

Adjust
(6]

With rack centered in the housing,
turn adjuster plug (17) clockwise until
it bottoms in the housing, then back
off 50" to 70”. Check torque on pinion.
Maximum pinion pre-load torque is
18N'm (16 Ibs. in.).
12. Lock nut (18) to adjuster plug (17). Tightento 70
N:'m (50 Ibs. ft.) while holding adjuster plug
stationary

o o1

S© o~

Rack and Pinion Steering Assembly
See Figures 24 through 38

Tools Required:
J 22610 Boot Clamp Installer
J 29810 Stub Shaft Seal Protector



3B1-24 POWER RACK AND PINION

Rack and Pinion Steering Assembly
See Figures 37 thru 43

Tools Required:
J 22610 Boot Clamp Installer
J 29810 Stub Shaft Seal Protector
J 29822 Pinion Seal Installer

J 33057 Pinion and Valve Assembly Ring
Protector

J 36343 Cylinder Tube Nut Wrench

+-| Removeor Disconnect

Rack and pinion steering assembly from car
Pinch bolt (13) from flange and steering coupling
assembly (12)

3. Flange and steering coupling assembly (12) from

stub shaft of pinion and valve assembly (4)

Dash seal (11) from housing (1)

Lock plate (32) from inner tie rod bolts (31) and

dispose

6. Inner tie rod bolts (31), bolt support plate (30),
inner tie rod assemblies (27) and (29)

7. (C)él)inder lines (57) and (58) with “O”ring seals
5

8. Mounting grommet (56), boot clamps (5 1) and
(55) by cutting

9. Slide boot retaining bushing (54) from rack and
pinion boot (53)

10. Slideboot assembly,consisting of rack and pinion
boot (53), boot retaining bushing (52), and center
housing cover washers (26), captured in rack and
pinion boot (53) from housing

11. Insert and rack guide assembly (25)

12. ,(Al\c%uster plug lock nut (18) from adjuster plug

N

o1~

13.  Adjuster plug (17) from housing (1)

14. Adjuster spring (16), rack bearing (14) with
“O”ring seal (15) attached

15. Retaining ring (10) from housing (1)

16. Dust cover (24) from housing (1)

17. While holding the stub shaft, lock nut (23) from
pinion

9 | Important

o If stub shaft is not held, damage to the
pinion teeth will occur
18. With gear centered, mark location of stub shaft
notch on housing to aid in proper installation of
the pinion and valve assembly

9 | Important

o Using a PRESS, press on the threaded end
of the pinion until it is possible to remove
the pinion and valve assembly (4) from the
housing (1)

19. Stub shaft dust seal (9), stub shaft seal (8), stub
shaft bearing annulus assembly (7), pinion and
valve assembly (@) with spool shaft retaining ring
(5) and valve body rings (6) attached

+REVISED 5/87

20. Cylinder tube assembly (50) from housing (1)
using J 36343. Mark location of fittings on
housing before removal

21. Piston rod guide rack assembly from housing

Disassemble

1. Hex nut (49) from rod and rack
assembly (4 1)

2. Rack piston (46), containing “O”ring
seal (47), and piston ring (48), piston
rod guide assembly, consisting of
piston rod guide (44), “O”ring seal
(45), piston rod seal (43), and seal
back-up washer (42) for rod and rack
assembly (41)

3. “O”ring seal (45), piston rod seal (43)
from piston rod guide (44)

22. Retaining ring (22) from housing (1)

23. Pinion bearing assembly (21) from housing (1)

24. Pinion shaft seal (3), upper pinion bushing (2)
from housing (1)

@ Clean
(o]

Parts in power steering fluid. Be sure
threaded portion on housing (1) is free
of foreign material

o Dry parts

LONG PUNCH

DN

21 - PINION BEARINGASSEMBLY
22 - RETAINING RING

H33641-3B1-JN

Figure 37 Pinion Bearing Assembly Removal

=+ «| Install or Connect

1. Coat all seals with power steering fluid

2. Upper pinion bushing (2) into valve bore in
housing (1)

3. Seat pinion shaft seal (3) into valve bore using J
29822

4. Pinion bearing assembly (21) into housing (1)
using a PRESS

5. Retaining ring (22) in groove in housing (1)

Important

o Note proper position of retaining ring (22)
before installation
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2 — UPPER PINION BUSHING
3 — PINIONSHAFT SEAL

H38142-3B1-JN

Figure 38 Pinion Shaft Seal and Bushing Removal

NOTE POSITION OF
LARGE LUG TO BE
SURE BEVELED SIDE
OF RING B PROPERLY
LOCATED

22 - RETAINING RING
H38143-381-IN

Figure 39 Retaining Ring Position

2 - UPPER PINION BUSHING

3 - PINION SHAFT SEAL
H36144-381-JN

“igure 40 Pinion Shaft Seal and Bushing Installation

10.

11.

12.

13.
14.

15.
16.

17.
18.

| Assemble

1. Piston rod seal (43), “O”ring seal (45)
to piston rod guide (44)

2. “O’ring seal (47), piston ring (48) to
rack piston (46)

3. Slide seal back-ug washer (42), piston
rod guide assembly, rack piston onto
rod and rack assembly (41)

4. Hex nut (49) to rod and rack assembly
(41). Tighten hex nut to 40 N+ m (30
Ibs. ft.)

Slide piston rod guide assembly into housing

One small drop of Loctite 242 or equivalent in
three equally spaced locations around the
threaded portion of the housing

? 1 Important

-0 Be sure to use the “Loctite 242 sparingly to

ensure ease of removal of cylinder tube

assembly (50) if future repairs are required
Cylinder tube assembly (50) over rack piston ring
(48) to housing (1). Using J 36343 tighten to 112
N-m (82 Ibs. ft.)

9 | Important

Be sure to line up fittings on cylinder tube
(50) with mark on housing™ (1) before
tightening to ensure cylinder line
installation

Insert and rack guide assembly (25) to rod and
rack assembly (4 1) in housing (1)

Center rack guide assembly in housing window
opening

Pinion and valve assembly (4), also containing
new valve body rings (6), spool shaft retaining
ring (5) into housing (1) using J 33057

Important

o When pinion and valve assembly (4) is fully
seated in the housing, the notch in the stub
shaft and the mark on the housing line up
and insert and rack guide assembly (25) is
centered in the housing window

While holding the stub shaft, tighten lock nut
(23) to threaded pinion 35 N-m (26 Ibs. ft.)

9 | Important

o If the stub shaft is not held, damage to the
pinion teeth will occur

Dust cover (24) to housing (1)

Stub shaft bearing annulus assembly (7) onto stub
shaft. Slide into housing (1)

Seal protector J 29810 onto stub shaft

Stub shaft seal (8), stub shaft seal (9), over
protector and into housing (1)

Retaining ring (10) into groove in housing (1)
Coat rack bearing (14) with “O”ring seal (15)
attached, adjuster spring (16), adjuster plug (17)
with lithium base grease into housing (1)

*REVISED 5/87
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Adjust

o With rack centered in the window in
the housing (1), turn adjuster plug (17)
clockwise until it bottoms in the
housing, then back off 50° to 70”.

-
[ ___—t
EQUAL
DISTANCE

Check pinion torque. Maximum
pinion preload torque is 1.8 N-m (16
Ibs. in.).
HOUSING
OPENING

EQUAL
— DISTANCE

H36145-381-JN

19.

20.

21.

22.

Figure 4 1 Center Insert and Rack Guide Assembly

Lock nut (18) to adjuster plug (17). Tighten to 70
N-m (50 Ibs. ft.) while holding adjuster plug
stationary

Slide boot retaining bushing (52) from rack and
pinion boot (53)

Slide new boot clamp (5 1) onto rack and pinion
boot (53)

Insert boot retaining bushing (52) into rack and
pinion boot (53)

*REVISED 5/87

23.

24.
25.

26.

27.

28.
29.

30.

31.

32.

Coat inner lip of boot retaining bushing (52)
lightly with grease for ease of assembly. Slide
assembly onto housing assembly

Be sure centering cover washers (26) are in place
on rack and pinion boot (53)

For ease of assembly, inner tie rod bolt (31)
through center cover washers (26), insert and
rack guide (25), lightly thread bolt into rod and
rack assembly (41). This keeps the components in
proper alignment

Boot retaining bushing (54) onto cylinder tube
assembly (50). Slide into end of rack and pinion
boot (53)

Sliderack and pinion boot (53) and boot retaining
bushing (52) until seated in the bushing groove in
the housing (1)

Position boot clamps (51) onto rack and pinion
boot (83) and crimp clamp

Position bridge of boot clamp (55) over split in
boot retaining bushing (54) and crimp clamp

9 | important

o It is important that bridge of clamp is
positioned over split in boot retaining
bushing to insure proper sealing

With “O”ring seals (59) on cylinder line
assemblies (57) and (58) to rack and pinion
housing assembly, tighten fittings at valve end of
housing to 18 N +m (14 Ibs. ft.) and the fittings at
the cylinderend of the housing to 28 N+m (20 Ibs.
ft.)

Inner tie rod bolts (31), through holes in bolt

support plate (30), inner pivot bushings (28)
which are part of inner tie rod assemblies (27) and
(28), center housing cover washers (26), insert
and rack guide assembly (25) into threaded holes
in rod and rack assembly (41)

Tighten

o Inner tie rod bolts (31) to 90 N m (65
Ibs. ft.)
New lock plate (32), with notches in the proper
position, over flats of inner tie rod bolts (31)
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Lubricant

Capacity o

PumpOnly . .. ......
Complete System .

_______ Power Steering Fluid No. 1050017 or Equivalent
LITERS PINTS

..... .50 1.0

. - fr s s . 75 1-112

GENERAL SPECIFICATIONS

Adjuster Piug Locknut. . . . ...

tnner Tie Rod Housing to Rack

Intermediate Shaft Pinch Bolts . .

Outer Tie RodJam Nut ., . .
Pinion Locknut . v v s u v v v s
PinionPredoad . ....... .
Power Steering Line Fittings
Tie Rod Pinch Bolts .+ s « . 4 .
*Lbs. In.

N*m LBS. FT.

P s s TR s ' . e 70 50
TR R R Y 48 35
.......... o . . TR 40 30
T T T T 35 26
........................................ 1.8 16*
T Y 27 20
........................ . TR 55 41

@

>—)

J-24319-01

J-28478

J-22269-01
5-22610
J-24319-01
J-28478
J-28527
J-29810
J-29860
J-33057
J-34987

4-20860
433067

J-22269-01

J-34087

LOW SERVO COVER REMOVER & INSTALLER (TIE ROD END INSTALLER)
KEYSTONE CLAMP PLIERS

PULLER

BULKHEAD INNER SEAL PROTECTOR
PINION SEAL INSTALLER

STUB SHAFT SEAL PROTECTOR
RACK PISTON SEAL PROTECTOR

PINION & VALVE ASSEMBLY SEAL RING PROTECTOR
INNER RACK SEAL REMOVER

G34287-3B1-AH

Figure 42 Specifications, Torque Values and Tools (End-Take-Off)
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GENERAL SPECIFICATIONS

Lubricant wwww s s sessnsssssssssssnnnnnnnnnnnnsnssssss Power Steering Fluid No.
LITERS
Capacity
PUMP ORlY 4ttt i s e e s e s m s s s s s s .50
Complete Syftem _ . . ... it n st n s s s

1060017 or Equivalent
PINTS

1.0
1-1/2

RECOMMENDED TORQUE SPECIFICATIONS

Nem
AdJUSEEr PIUG LOCKNUL. '+ 4 v v v v s s s s s s s s s s s s oo snonnnnsssnsssnnnnnnnnnss m
Coupling to StUD Shaft & v v vttt i e it st s e s e s a e 50
Couplingto SteeringColumn & v v v v v vt i e e et s s mm s 46
INNEr TIE ROABOIS v v v v v vt e e e et et e e a s teenssa e en s ensnnnnsnnsns 90
PiNiON LOCKNUL « v v v v v v e e v e s e s n et ne s enssenssnnnennsennnennsens 35
PiniON Prelodd . . v v v v i v s ta s n st e e e e 18
Power Steering LiNe FitlingS .« v v v v v v v v v e v e st st st e s e s n s n s n s nsnnnnnnsnns 27
Rack & Pinion MountingClamp NUES &« v v v v v v v v i it s s s v s n s s s s a s as 338
Rod & Piston Assembly tORACK .+ + v v v v v v v v vttt i i i s s st s 90
Tie RodEndto Steering Knuckle NUE . . v v v v ot i i e e s e e e et e e a e e 50
TieROAPINCh BOIS & & v v vt it e e e e e e e e s e et e e e e e e 55

Le8S, FT. LBS. IN.

RRARE BRRYS

1. J 22610 KEYSTONE CLAMP PLIERS

2. J2431901 PULLER

3. J 20982 PINION SEAL INSTALLER

4. ) 29809 INNER TIE ROD BUSHING REMOVER/INSTALLER

5. J 29810 STUB SHAFT SEAL PROTECTOR

6. 136343 CYLINDER TUBE WRENCH

7. J 33057 PINION & VALVE ASSEMBLY TEFLON RING PROTECTOR

H36179-3B1-JN

Figure 43 Specifications, Torque Values and Tools (Center-Take-Off)
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STEERING WHEELS AND COLUMNS 3B5-1

SECTION 3B5
STEERING WHEELS AND COLUMNS
B-G CARLINES

NOTICE: All steering wheel and column fasteners are important attaching parts in that they could affect
the performance of vital components and systems, and/or could result in major repair expense.- They must be
replaced with one of the same part number or with an equivalent part if replacement becomes necessary. Do not
use a replacement part of lesser quality or subsitute design. Torque values must be used as specified during
reassembly to assure proper retention of these parts. For prevailing torque nut(s) and bolt(s), refer to the “Reuse
of Prevailing Torque Nut(s) and Bolt(s)”” chart in Section OA.

CONTENTS

DIagNOSIS evereresessesessssssessssssesssssesessassssssssnss Section 3
General Information
Steering ColumN  .eeceeeeressessessessessessesenns 3B5-1
Ignition Lock SyStem ...ccevseesmesssessessnens 3BS5-1

On-Car Service
Multifunction Turn Signal Lever ............... 3Bs-1
Steering Column Shift Lever ... 3B5-2
Shift Indicator Adjustment .....oeeessenns 3BS-2
Park-Neutral-Backup Lamp Switch ........... 3B5-3

GENERAL INFORMATION
STEERING COLUMN

The locking energy absorbing steering column
includes three important features in addition to the
steering function:

1. In a front-end collision, the energy absorbing
column is designed to collapse in order to
minimize the possibility of injury to the driver.

2. The ignition switch and lock are conveniently
mounted on the column.

3. When locked, the column mounted lock acts as
a theft deterrent by preventing the operation of
both ignition and steering.

The multifunction turn signal lever controls the
headlight dimmer, windshield wipers and cruise
control.

The column may be easily disassembled and
reassembled. To ensure the energy absorbing action, it
is important to use only the specified screws, bolts and
nuts and to tighten them to the specified torque. Apply
a thin coat of lithium grease to all friction points when
reassembling.

When the column assembly is removed from the
car, special care must be taken in handling it. Use of
a steering wheel puller other than the one
recommended in this manual or a sharp blow on the
end of the steering shaft or shift lever, leaning on the
assembly or dropping the assembly could shear or
loosen the plastic fasteners which maintain column
rigidity.

Steering Wheel ...nesessesesessessesns 3B5-3
Steering Column 3B5-4
Steering Column Service on Bench ............ 3B5-4
Unit Repair
Standard Steering COlUMN  eeeeeeeeeeeeeeennnns 3B5-8
Tilt Wheel Steering Column ... 3B5-10
Intermediate Shaft ... 3B5-14
Checking Column for Damage ........cccceene 3BS-15
Torque SPecCifiCationS ....oeeseseessesseessessees 3B5-16
SPECIAl TOOIS vrerreerereesreesereessesesesesessesesnnns ~3B5-16

IGNITION LOCK SYSTEM
See Figure 1

All steering columns contain a mechanical
neutral start system. This system relies on a mechanical
block to prevent starting the engine in other than “P”
(Park) or “N”" (Neutral).

The mechanical block is achieved by a wedge
shape finger added to the ignition switch actuator rod.

In either “P** or “N”, this finger passes through
the bowl plate slots, allowing the lock cylinder full
rotational travel into the “Start” position.

ON-CAR SERVICE
MULTIFUNCTION TURN SIGNAL LEVER
See Figure 2

[ Remove or Disconnect

Make sure lever is in center or “Off” position.
Pull lever straight out of turn signal switch.

3. If equipped with cruise control, attach
mechanic’s wire to connector and pull harness
through column.

4} Install or Connect

1. If equipped with cruise control, attach connector
to mechanic’s wire and pull harness through
column.

2. Push lever into turn signal switch.
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PNOOPWNE

LOCK CYLINDER
RACK

BOWL PLATE

SECTOR

PARK POSITION
WEDGE SHAPE FINGER
ACTUATOR ROD ASSY.
NEUTRAL POSITION

STEERING COLUMN SHIFT LEVER
See Figure 3

® TAWNE

Remove or Disconnect

Pivot pin from the housing
Lever out of the housing being careful not to lose

spring
Install or Connect

If problems are experienced while installing the
shift lever over spring, a shim may be used as

shown.

Spring

Shim over top of spring
Shift lever

Pivot pin

Remove shim.

After shift lever installation into column, there
must be positive shift gate feel in all positions.

Figure

1 Mechanical Neutral Start

TURN SIGNAL LEVER
INSULATOR
HOUSING

SWITCH NOTCH
TANG

CRUISE CONTROL WIRING

DR WN R

SHIFT GATE
SHIFT LEVER
SPRING
SHIM

PIVOT PIN

gl

3

G34423-3B4-C

G34422.3B4-AN

Figure 2 Multifunction Turn Signal Leve

Figure 3 Steering Column Shift Lever

SHIFT INDICATOR ADJUSTMENT
See Figure 4

1
2.

3.

Adjust
Steering column attachment should be complete
Position shift lever in “N” (Neutral) gate notch

Guide clip on edge of shift bowl to centrally
position pointer on “N” (Neutral)

Push clip onto bowl
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Care must be taken to assure that cable rests on
bowl, not on column jacket.

SHIFT INDICATOR CABLE
STEERING COLUMN

CLIP

STEERING COLUMN
SHIFT BOWL

PONE

034430-384-C
Figure 4 Shift Indicator Adjustment

PARK-NEUTRAL-BACKUP LAMP SWITCH
See Figure 5

The Park-Neutral-Backup Lamp switch indicates
to the ECM when the transmission is in “Park” or
“Neutral” and turns on the backup lamps by
completing the circuit when the transmission is in
“Reverse”.

l«-» Remove or Disconnect

Battery

Left sound insulator (if equipped)
Wiring at switch

Switch

SN

Replacement = Using Old Switch

4.4 [nstall or Connect

1. Place transmission in “Neutral”.

2. Align actuator on switch with hole in shift tube.

3. Position connector side of switch to fit into cutout
in steering column jacket.

4. Push down on switch and snap the 2 tangs on
switch into place on steering column jacket.

Move switch housing to “Low” gear position.

6. Place transmission in “Park”. Switch will ratchet
as it adjusts itself.

()]

Replacement = Using New Switch

1. Place transmission in “Neutral”.
2. Align actuator on switch with hole in shift tube.

3. Position connector side of switch to fit into cutout
in steering column jacket.

4. Push down on switch and snap the 2 tangs on
switch into place on steering column jacket.

5. Place transmission in “Park”. Switch will ratchet
as it adjusts itself.

STEERING WHEEL
(EXCEPT SPORT STYLES)
See Figure 6

Tools Required:

. SWITCH ASSY,
. ACTUATOR
. SHIFT TuBE

. STEERING COLUMN
JACKET

. “LOW GEAR” POSITION

H36722.385.BG

Figure 5 Park-Neutral-Backup Lamp Switch

J 1859-03 Steering Wheel Puller
BT-61-9 Steering Wheel Puller

«-] Remove or Disconnect

Negative battery cable

2. Pad assembly attaching screws and lift up on pad
and disconnect horn wire by pushing in on
insulator and turning counterclockwise

3. Steering wheel nut retainer and nut, and remove
steering wheel using J 1859-03 or BT-61-9

Install or Connect

1. With the alignment marks on the steering wheel
hub and the steering shaft aligned, install the
steering wheel and nut. Tighten nut to 41 N-m
(30 Ibs. ft.) and install nut retainer.

2. Horn wire in cam tower and push in and turn
clockwise. Then align pad assembly into position
and install screws.

3. Negative battery cable
STEERING WHEEL
(SPORT STYLES)

See Figure 6

Tools Required:
J 1859-03 Steering Wheel Puller
BT-61-9 Steering Wheel Puller

Remove or Disconnect

Negative battery cable
Pull up on cap assembly to remove.

Steering wheel nut retainer and nut, and remove
steering wheel using J 1859-03 or BT-61-9

Install or Connect

HEI LN

With the alignment marks on the steering wheel
hub and the steering shaft aligned, install the
steering wheel and nut. Tighten nut to 41 N-m
(30 Ibs. ft.) and install nut retainer.
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2. Align cap assembly into position and push
straight down into place.
3. Negative battery cable

. RETAINER

. CAP

. HORN LEAD
. CAM TOWER

. J-1869-03 OR BT619
. NUT—41N°*m

(30 LBS. FT.)

SPORT STEERING WHEEL

REMOVE STEERING WHEEL

034424-304-AN

7. Trim cap or lower trim panel from instrument

panel

Cover and lower attaching bolts

9. If equipped with column shift, remove shift
indicator cable clip from shift bowl.

10. Two nuts from upper support bracket while
holding column in position

11.  Lower column and disconnect wiring. If spacers
were used, retain for use when installing steering
column.

12. Carefully remove steering column from inside of
car.

e |If there is a possibility that the steering column
may be partially collapsed, see “Checking
Column For Accident Damage”.

oo

- <¢] Install or Connect

Figure 6 Steering Wheel Removal

STEERING COLUMN
See-Figure 7or 8
Tools Required:

J 23074 Steering Column Holding Fixture

NOTICE: Once the steering column is removed
from the car, the column is extremely susceptible
to damage. Dropping the column assembly on its
end could collapse the steering shaft or loosen the
plastic injections which maintain column rigidity.
Leaning on the column assembly could cause the
jacket to bend or deform. Any of the above damage
could impair the column’s collapsible design. If it
is necessary to remove the steering wheel, use only
the specified steering wheel puller. Under no
conditions should the end of the shaft be
hammered upon as hammering could loosen
plastic injections which maintain column rigidity.

Remove or Disconnect

T
+

Negative battery cable

Bolt from intermediate shaft at lower end of
column shaft

Shift linkage from shift tube lever at lower end of
steering column

w e

4. If column is to be replaced or repaired on the
bench, remove steering wheel. Refer to “Steering
Wheel”.

5. Left sound insulator

6. Lower steering column cover

1. Carefully position steering column through cowl.
2. Wiring before raising steering column
3

Raise steering column into position and loosely
install nuts at upper support bracket. If spacers
were removed, install equal thickness on each
side.

4. Intermediate shaft onto steering column shaft.
Install clamp bolt and nut and tighten nut to 70
N-m (50 Ibs. ft.).

5. Lower attaching bolts and cover

6. Tighten nuts at upper support bracket to 27 N-m
(20 Ibs. ft.)

7. If equipped with column shift, install shift
indicator cable clip to shift bowl and adjust.

8. Trim cap or lower trim panel on instrument panel
9. Left sound insulator

10. If steering wheel was removed, install steering
wheel, see “Steering Wheel”.

11. Negative battery cable

STEERING COLUMN SERVICE ON BENCH

Remove or Disconnect

Steering column from car

Column support bracket and wiring protector
Install column holding fixture J 23074.
Install column and tool into vise.

Lock plate cover

Lock plate and retainer

® o uhwNE

Continue column service as necessary, see “Unit
Repair”.

UNIT REPAIR

STEERING COLUMN
See Figures 9 thru 15

INTERMEDIATE SHAFT
See Figure 16

CHECKING COLUMN FOR ACCIDENT DAMAGE
See Figure 17
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STUD 6 N*m {83 LES. IN.)
BOLT 6 N*m (53 LES. IN.)
BOLT 30 N*m (22 LES. FT.)
NUT 27 N*m (20 LES. FT,)
BOLT25N*m {18 LES. FT)
NUT

SHIM (IF USED)

COLUMN GUIDE BRACKET
UPPER SUPPORT BRACKET

CONOUPRWN R

HAKZ28.386.8

Figure 7 Steering Column Mounting = B Carline

CONOU A WN R

STUD 6 N+m (863 LBS. IN.)
BOLT 6 N*m (83 LES. IN.)
BOLT30N*m (22 LBS. FT.)
NUT 27 N*m (20 LES. FT.)
BOLT 25 N*m {18 LBS. FT,)
NUT

SHIM (IF USED)

COLUMN GUIDE BRACKET
UPPER SUPPORT BRACKET

H35722.38K.G |

Figure 8 Steering Column Mounting - G Carline
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. RETAINER
. HEXAGON NUT

Co~NOUTAWN=

SHAFT LOCK COVER
RETAINING RING
STEERING SHAFT LOCK

. TURN SIGNAL CANCELLING CAM ASM

. UPPER BEARING SPRING

. BINDING HEAD CROSS RECESS SCREW
. ROUND WASHER HEAD SCREW

. SWITCH ACTUATOR ARM ASM

. TURN SIGNAL SWITCH ASM

. HEX WASHER HEAD TAPPING SCREW

. THRUST WASHER

.BUZZER SWITCHASM

. BUZZER SWITCH RETAINING CLIP

. LOCK RETAINING SCREW

. STEERING COLUMN HOUSING

. SWITCH ACTUATOR SECTOR ASM

. STEERING COLUMN LOCK CYLINDER SET
. BEARING ASM

. BEARING RETAINING BUSHING

22. HORN CIRCUIT CONTACT

23. UPPER BEARING RETAINER

24. PIVOT & SWITCH ASM

25. SPRING & BOLT ASM

26. RACK PRELOAD SPRING

27. SWITCHACTUATOR ROD & RACK ASM
28. HOUSING COVER

29. BINDING HEAD CROSS RECESS SCREW
30. FLAT HEAD CROSS RECESS SCREW
31. SHIFT LEVER GATE

32. SPRING THRUST WASHER

33. SWITCHACTUATOR PIVOT PIN
34_UPPER SHIFT LEVER SPRING

35. GEARSHIFT LEVER BOWL

36. GEARSHIFT BOWL SHROUD

37. BOWL LOWER BEARING

38. STEERING COLUMN JACKET ASM

. WIRING PROTECTOR

. DIMMER SWITCHACTUATOR ROD

. DIMMER SWITCHASM

. WASHER HEAD SCREW

. DIMMER & IGNITION SWITCH MOUNTING STUD
. IGNITION SWITCHASM

. HEXAGON NUT

. SHIFT TUBE ASM

SPRING THRUST WASHER
SHIFT TUBE RETURN SPRING

. BEARING ADAPTER RETAINER

. LOWER BEARING ADAPTER CLIP
. RETAINING RING

. STEERING SHAFT ASM

. STEERING SHAFT BUSHING ASM
. FLAT HEAD SCREW

. WAVE WASHER

SNIWNT0D ANV ST3IHM DNIHIILS 9-GaE
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ALL STANDARD STEERING COLUMNS

1. REMOVE AND INSTALL LOCK PLATE 3. REMOVE AND INSTALL IGNITION LOCK
AND/OR CANCELLING CAM AND KEY WARNING BUZZER
REMOVE INSTALL
REMOVE INSTALL 1. Turn lock to "RUN" 1. Install lock evlinder.
1. Remove parts as shown. 1. Install parts as shown. position and remove key
warning buzzer switch 2. Turn jock ! “RUN’
position and install
2 Remove parts as shown key warning buzzer switch.

To asemble, rotate to stop
while holding cylinder. :

SHAFT LOCK COVER N — O | BuZZTR
CYLINDER

__ LOcK
. -« RETAINING

y|

KEY WARNING, REMOVE KEY WARNING

BUZZER |, — euzZzER ST _
SWITCH

RETAINING RING
SHAFT LOCK

CANCELLING CAM ASSEMBLY]

SPRING
HOUSING _l

4. REMOVE AND INSTALL HOUSING AND
WIPER SWITCH

Pry out at these REMOVE INSTALL
lfécrﬁé‘\?e";tf)er 1 Remove gnition and 1 For KEY RELEASE
dimmer switch refer below
Referto step 5 2. Assemble rack so that first
2. Remove parts as shown. rack tooth engages between
3. For KEY RELEASE first and second teoth of

refer below sector.
PIVOT SWITCH
HOUSINGq ASSEMBLY (On 3. Install parts as shown.

UHlaL M CELIUILEY 4. ingtail ignition and

WASHER column only) &
Tighten nut until tool slightly ] drmmer switch.

BEARING
depresses shaft lock. Refer to step 5.

SWITCH PIVOT PIN

80OWL

REMOVE SHAFT LOCK | REMOVE AND INSTALL :EiD

COVER | RETAININGRING 1 | SCREW

? SCREW
HORN

’Q CONTACT

2. REMOVE AND INSTALL TURN SIGNAL SWITCH SECTOR

% BEARING RETAINER BEARING
REMOVE INSTALL BUSHING RETAINER \GATF
1. Removeparts 1 ;sttﬁgv'as’ts NOTE. Housing without bearing retainerand bushlnghasspu -
' ! SCREW in bearing If repair is necessary, complete housing assembly
as shown. SWITCH ACTUATOR replacement is necessary.

ARM ASSEMBLY {On Dimmer
switch column only)_\;:ﬁ

SCREW

TURN SIGNAL . REMOVFE AND

SWITCH L OR
ASSEMBLY WAVNE&WLEEQt

INSTALL LEVER

= WASHER-;((;&W
LEVER ‘/[" ,
PRING
g . AND SPRING
KEY RELEASE COLUMN

<—WIRE PROTECTOR KEY RELEASE COLUMN | 634446.384.AN
Figure 10 Standard Steefing (Zolumn Unit Repair (1 of 2)
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REMOVE
1. Remove Darts as shown.

SCREWS (2)
STUD
IGNITION

SWITCH
ASSEMBL

MOVE SWITCH SLIDER TO
EXTREME LEFT POSITION

DIMMER SWITCH

STEERING COLUMN JACKET

IGN SWITCH INHIBITOR
HOUSING ASSEMBLY

BOWL
LOWER
BEARING

® KEY RELEASE
Leave slider at extreme left

® PARK LOCK
Move slider one detent to
the right (off lock)

® ALL OTHER COLUMNS
Move slider two detents to
the right (off unlock)

INSTALL IGNITION SWITCH

5. REMOVE AND INSTALL IGNITION AND DIMMER SWITCH

INSTALL
1. Install Darts as shown
2 Position rod in slider hole and install ignition switch
Install lower stud and tightento 4 O N-m
3 Installdimmer switch and depress switch slightly to
insert 3:32" drill Force switch up to remove lash,
then tighten screw, and nut to 4 O N-m

4 Place shitter in neutral and
install shift lever RACK PRELOAD e —

SPRING
&=

UPPER SWITCH RACK &
SHIFT ACTUATOR
LEVER ASSEMBLY
SPRING
e S oo SPRING THRUST
WASHER
(KEY REL ONLY) GEAR SHIET
LEVER BOWL SPRING AND BOLT-
RAYERRRSS ASSEMBLY

| ommeR
DIMMER
| SwicH SWITCH
ACTUATOR
| ROD
| 3:32"
Drill

ADJUST DIMMER SWITCH

L—_———_—_——___—I

REMOVE

1 Remove parts as shown

1
ADAPTER AND BEARING
ASSEMBLY

BEARING
RETAINER

SCREWS

RETAINER

LI;

RETAINER
LOCKWASHER & SCREW ASM

.OWER BEARING ADAPTER
RETAINER BEARING
ADAPTER

- '

./‘
—
—"
__.—" “-BEARING
- ASSEMBLY

LOWER BEARING
ADAPTER CLIP

Install parts as shown

2. Reter to inset for manuai
transmission lever adjustment.

6. REMOVE AND INSTALL STEERING SHAFT AND SHIFT TUBE

BACK.UP
LIGHT SWITCH

INSTALL

’

\ /—OPTIONAL
ol =

SPRING THRUS
WASHER

SHIFT TUBE RETURN SPRING

ADAPTER AND BEARING ASSEMBLY ,

SPACER LEVER
SHIFT LEVER

LOWER SHIFT LEVER

SUPPORT & ALIGNMENT
PLATE

STEERING COLUMN
JACKET

STEERING SHAFT
ASSEMBLY

SHIFT TUBE ASSEMBLY
(COLUMN SHIFT ONLY)

()
STEERING COLUMN
HOLDING FIXTURE

— —_—— e e ——— — — -

Instatt shim betweer Rotate screw in direction
second & third shift lever | of arrow until 2 & 3 shift
and lever space.. lever is tight against shim.
Tighten (3) screws to
10.2 N-m.

Remove shim.

2 & 3 SHIFT LEVER

MANUAL TRANSMISSION SHIFT
: LEVER ADJUSTMENT  G34445 384 AN

Figure 11 Standard Steering Column Unit Repair (2 of 2)
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5. REMOVE AND INSTALL HOUSING
REMOVE
1. Reinstalltilt lever and place column in full
"UP' position.
2. Remove tilt spring and pivot pins.
3. Remove housing by pulling upward on tilt
lever and pull housing upward until it stops.

Move housing to the right to disengage
rack from actuator.

4. Remove tilt lever.
5. Remove parts as shown.

DRIVE SHAFT:

RELEASE PIN

LEVER SPRING

PIVOT PIN
RELEASE LINE PIN .
SHOE RELEASE 1 ' )
SHOE SPRING , SPRING
LEVER U RETAINER
- 1 T 7
BOWL & |} o5 ‘/%@ £-TILT WHEEL
I— SHROUD ASSEMBLY _ A/ SPRING
1 BEARING ] \A L— SPRING
@ PIVOT PIN GUIDE
/‘\l \ PRELOAD SECTOR= SCREW
= \ SPRING
UPPER BEARING INNER RACE
IRNTIORLEVETH —RNEEH ACTUATOF SEAT—
- T . T 1 T -r SWITCH
| [ Screwdriver _spping | || M  ACTUATOR
) RACK—
1 RETAINER ((T = '““"T.))

|
i
1

REMOVE TILT
SPRING RETAINER

REMOVE DRIVE SHAFT
AND SECTOR

LOCK SHOE

=

‘,Iily'
‘ \¢ 4
J-21854-01 || NN '%&Eg:
1 \_X/ ACTUATOR
1 ROD
REMOVEPNVOTPINS | ENGAGE SwiTCH

INSTALL
1. Install parts as shown.

2. While holding up on tilt lever to disengage
lock shoes install over steering shatt.
Move rack downward and hold. Tip
housingto the left until rack engages pin
on actuator rod. Push housing down until
pivot pin holes are in alignment.

BEARING
LOCK BOLT

HOUSING 7 INNER RACE

&y I

a

ACTUATOR RACK

6. REMOVE AND INSTALL LOWER STEERING SHAFT ASSEMBLY

REMOVE ON DISASSEMBLY, OBSERVE ALIGNMENT
1. Remove parts as shown, OF BOLT SLOT AND INDEX MARK
REASSEMBLE IN SAME MANNER.

INSTALL
1. Install parts as shown,

BOWL & RACE AND UPPER SHAFT

SHROUD ASSEMBLY, LOWER STEERING SHAFT ASSEMBLY— CENTERING SPHERE~ ASSEMBLY —
=t = — &

‘ INDEX
INT PRELOAD SPRING  MARK
G34439.385.8GRT |

Figure 14 Tilt Wheel Steering Column Repair (2 of 3)
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7. REMOVE AND INSTALL SHIFT TUBE, IGNITION AND DIMMER SWITCH ASSEMBLIES

REMOVE INSTALL
1. Remove parts as shown. 1. Install parts as shown.
SCREW —PIN 2. Position rod in slider hole and install ignition switch.

WAVE 4. Place shifter in neutral and install shift lever.

WASHER SoREW
P
o - IGNITION SWITCH

SPRING —
T ACTUATOR ASSEMBLY |

RETAINING PARK LOCK 4 $— screw
— —RING i f IGNITION SWITCH

THRUST  SCREWS (2) =53 ASSEMBLY
WASHER R\

%GN. SWITCH INHIBITOR —‘—ﬁ

GEAR SHIFT
LEVER BOWL

GEARSHIFT
BOWL
SHROUD

SHIFT LEVER Install lower stud and tighten to 4.0 N'm.
GATE SUPPORT 3. install dimmer switch and depress switch slightly to
LOCK PLATE insen 3/32" drill. Force switch up to remove lash,
then tighten screw, and nut to 4.0 N-m.

" RETAINER  HOUSING ASSEMBLY b=
- ADAPTER 8 Acx-up—/'@ JACKET
I~ | ANDBEARING | iGHT SwiTCH AR
| )

DIMMER SWITCH
ROD

DIMMER SWITCH
SHIFT TUBE ASSEMBLY ASSEMBLY
(COLUMN SHIFT ONLY)

SHIFT TUBE
RETURN SPRING

LOWER BEARING

RETAINER AND ADAPTER

RETAINER CLIP

-——————_—j_——_——_—j——————————

DIMMER SWITCH
ASSEMBLY

EXTREME RGHT-RSEHTGy |
o KEY RELEASE

Leave slider at extreme right I

¢ PARK LOCK I 3:32" Drill SWITCH
Move slider onekdetent to ' : ROD
the left  (off lock) ) l ADJUST DIMMER SWITCH ASSEMBLY

¢ ALL OTHER COLUMNS - — e — — — — — — — a—
Move siider two detents to KEY RELEASE
lhe left (offunlock) I LEVER

INSTALL IGNITION SWITCH
HEESNE GRHuME ASSEMBLY | kEY ReLEASE

— e —— ——— —— — — SPRING
j

J-2307
N
\\\' s

| @

———————_—_——

3 |
I
I
I
I
I

/!

KEY RELEASE LEVER

EMOVE SHIFT
TUBE A§SEMBLY FROM BOWL I INSTALL SHIFT TUBE ASSEMBLY

LY PV LY. varen

Figure 15 Tilt Wheel Steering Column Repair (3 of 3)
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INTERMEDIATE SHAFT ASSEMBLY

REMOVE

1. DISENGAGE STONE SHIELD FROM BOSS ON STEERING
GEAR HOUSING OR ADAPTER. REMOVE PINCH BOLT
FROM FLEXIBLE COUPLING.

2. REMOVE COUPLING CLAMP TO STEERING SHAFT
ATTACHING BOLT AND NUT.

3. PUSH UP ON INTERMEDIATE SHAFT TO REMOVE FROM
STEERING GEAR STUB SHAFT THEN PULL DOWN UNTIL
COUPLING IS REMOVED FROM STEERING SHAFT.

INSTALL

1. INSTALL INTERMEDIATE SHAFT ON STEERING SHAFT
AND INSTALL BOLT AND NUT AND TORQUE NUT TO 70
N'm (50 FT. LBS.)

2. PULL DOWN ON INTERMEDIATE SHAFT TO INSTALL ON
STEERING GEAR STUB SHAFT. COUPLING MUST BE
FULLY SEATED SO SPLINES ARE NOT VISIBLE
BETWEEN COUPLING AND GEAR.

3. INSTALL STONE SHIELD ON STEERING GEAR RETURN
HOSE NUT.

PART NAME

SHAFT & CPLG. ASSY, UPR INTER.
SPRING, SHAFT PRELOAD
SHIELD, STEERING COUPLING
SEAL, SLIP SHAFT

BOLT, CLAMP
NUT, HEX

[SHAFT ASSEMBLY, COUPLING & INTER. STEERING]

1
2
3
4
5 SHAFT & CPLG. ASSY, LWR INTER.
6
7
8

BOLT, PINCH

(1) SEPARATE UPPER & LOWER
INTERMEDIATE SHAFT

%" DIAMETER ROD

ASSEMBLY

COUPLING
SUPPORT

PRESSING THROUGH
FLEXIBLE COUPLING
WITH ROD.

HAMMER

LOWER COUPLING |

SEPARATE SHAFTS BY

.

DISASSEMBLE & ASSEMBLE INTERMEDIATE SHAFT

|[3] ASSEMBLE SLIP SHAFT
1

| STEERING COUPLING
SHIELD

APPLY LITHIUM GREASE
TO PRELOAD SPRING.

|
|
|
I
I
| SLIP SHAFT SEAL
|

ALIGN COUPLING SLOT AND

| <=
sou HOLE — _“ﬁ)?

N

I

I

| ,

|~ SLOT IN LOWER COUPLING TO
[ BE LOCATED IN RELATION TO
| SQUARE HOLE IN UPPER

I

COUPLING, AS SHOWN, BEFORE
ASSEMBLING TWO HALVES TO
| SHAFT.

H35704.3B5-BG

Figure 16 Intermediate Shaft Assembly
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CHECKING STEERING COLUMN FOR ACCIDENT DAMAGE

Cars involved m accidents resulting in frame damage,|
major body or sheet metal damage, or where the steering |
column has been impacted may also have a damaged or
misaligned steering column. :
CHECKING PROCEDURE |

1. Check capsules on steering column bracket |
assembly; dl should be within 1.59mm (1/16") from the [
bottom of the slots. (View A) If not, bracket should be A
reolaced. I Capsuies must be within 1.59mm({1/16 ) from bottom of slots

if not, replace bracket assembly.

2. Check contact surface "'A". (View B) The bolt head |

must not contact surface "'A’* or'shear load would be | _ _ _ — — — — VimA
increased. If contact is made, replace bracket. |

. . . The bolt heed must not contact surface " A". if contact is made,
3. On cars with column shift, check operation of the I the capsule shear load will be increased—Replace bracket.

shift lever. If you are able to move lever to *'Park’ position
without raising lever, it is an indication that the upperl - A
shift tube plastic bearing is broken.

4. Check for jacket collapse by measuring the distance |
from edge of the back-up switch window to the lower edge
of upper jacket. (Refer to View C for dimensionsi% If iacket

dimensions are not within specifications a NEW jacket | View B
must be installed. Visually inspect for sheared injected plastic |-~ - —= —_— e ———————
in the shift tube (View D), and the steering shaft (VieWI Check for sheared injected plastic at these locations.

B). If either one, or both aré sheared replace with NEW parts.

5. Any frame damage that could cause a bent steering |

shaft must have steering shaft runout checked in the |
following manner: Remove intermediate shaft. Hold ruler

View D
againsé lower end of steering shaft and have Sée ring wheel |—— — — — — -
rotated. Runout must not “exceed 1.59mm 1716 . Dial | i
indicator may be used instead of a ruler. | Check for sheared injected P!stic g met locations.
} l Lc/ b D 3
I VimE

METHOD TO DETERMINE COLUMN COLLAPSE
MEASURE DISTANCE BETWEEN ARROWS OF ILLUSTRATION.

STANDARD COLUMN
B Series ........ 89 mm to 91 mm (3 1/2" to 3 19/32")
G Series ....... 40 mmto 42 mm (1 9/16" to 121/32")
TILT COLUMN e
B Series ..... 101 mm to 103 rnrn (3 31/32" to 4 1/16"
G Series ........ 52 mm to 54 mm (2 1/16"to 2 5/32"

View C

G34918-385-BG

Figure 17 Checking Column for Accident Damage



STEERING WHEELS AND COLUMNS 3B5-15

APPLICATION

Steering Wheel to Shaft Nut
Turn Signal Switch Attaching Screws

Ignition Switch Attaching Screws
Bracket to Steering Column Support Nuts

Bracket to Steering Column Bolts
Intermediate Shaft To Steering Column Nut. .....covvvviinnennns,

TORQUE SPECIFICATIONS

TORQUE
N'm LBS. IN. LBS. FT.
...... 41 30
....... 4 35
....... 4 35
....... 27 20
....... 30 22
70 50

9

g 0]

J 23073-3 ] 23073-2

I

(N

e )

J 23073-1
J 23653-4
J 23063
J 23653
J 21854-01
J 22635
BT-61-9 STEER ING WHEEL PULLER
J 218401 PIVOT PIN REMOVER
J 22635 LOCK SHOE & RELEASE LEVER
REMOVER & INSTALLER
J 23063 LOCK PLATE COMPRESSOR

N—

J 23131

J 23072

J 23073-1-2-3
J 23131

J 23653 &

J 23653-4

SHIFT TUBE REMOVER

SHIFT TUBE INSTALLER
LOCK PLATE COMPRESSOR

LOCK PLATE COMPRESSOR

H35866-385-BG

Figure 18 Torque Specifications and Special Tools
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SECTION 3B6
STEERING LINKAGE
B-G CARLINE

NOTICE: All steering linkage fasteners are important attaching parts in that they could affect the
performance of vital components and systems, and/or could result in major repair expense. They must be replaced
with one of the same part number or with an equivalent part if replacement becomes necessary. Do not use a
replacement part of lesser quality or subsitute design. Torque values must be used as specified during reassembly
to assure proper retention of these parts. For prevailing torque nut(s) and bolt(s), refer to the “Reuse of Prevailing

Torque Nut(s) and Bolt(s)”” chart in Section OA.

CONTENTS

DT To ] T L] . Section 3
General Information 3B6-1
On-Car Service
Checking Linkage Wear ... 3B6-1
Tie ROGS oereerercsesssissssssssssssssssssessssassssens 3B6-1
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GENERAL INFORMATION
See Figure 1

A parallelogram type steering linkage connects
both front wheels to the steering gear through the
pitman arm. The outer tie rods are attached to steering
knuckles and the inner tie rods are attached to the relay
rod. The left end of the relay rod is supported by the
pitman arm which is driven by the steering gear and the
right end by an idler arm which pivots on a support
attached to the frame. The pitman and idler arms are
always parallel to each other and move through
symmetrical arcs.

Lubricate steering linkage with EP Chassis Lube
GM #1052356 or equivalent meeting GM-6031M
specifications whenever work is done on the linkage,
and at intervals specified in maintenance schedule.

Worn or damaged linkage seals should be
replaced.

NOTICE: When disconnecting a linkagejoint, no
attempt should be made to disengage the joint by
driving a wedge between thejoint and the attached
part because seal damage may result which will
cause premature failure of joint.

ON-CAR SERVICE

CHECKING LINKAGE WEAR
See Figure 2

@] Inspect

1. Raise car on one side at frame directly behind the
front wheel so that tire is approximately 25.4mm
(1 inch) off the floor, see Section OA

2. Position steering wheel in the straight ahead and
locked position.

Tie Rod Adjuster . 3B6-3
Idler Arm s 3B6-4
Pitman AIM o 3B6-4
Tie Rod Seal Replacement ...eseess 3B6-5
Torque Specifications 3B6-5
Special TOOIS .eressesesssssssssssssssssssesssssssasesses 3B6-5
3. Position dial indicator.

4. Grasp front wheel and move wheel back and
forth. Indicator reading should not exceed 2.74
mm (.108 inch).

5. If indicator reading is not within specifications,

a check should be made of all suspension and
linkage parts and wheel bearing adjustment.

TIE RODS
See Figures 3 thru 5

Tools Required:
J 24319-01 Linkage Puller
J 29193 Linkage Installer

«-| Remove or Disconnect
1. Raise car and suitably support, see Section OA
9 | Important

e Tie rod adjuster parts often become rusted
in service. In such cases, it is recommended
that if the torque required to remove the nut
from the bolt after breakaway exceeds 9
N-m (80 Ibs. in.), discard the nuts and bolts.
Apply penetrating oil between the clamp
and adjuster and rotate the clamps until
they move freely. Install new bolts and nuts
having the same part number to assure
proper clamping at the specified nut torque.

2. If replacing outer tie rod, remove cotter pin and
castellated nut from outer tie rod.

3. Tie rod from steering knuckle by using J
24319-01

4. If replacing inner tie rod, remove nut and
disconnect inner ball joint from relay rod using
J 24319-01.
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1. INNER TIE ROD

2. OUTER TIE ROD

3. RELAY ROD

4. IDLER ARM

5. PITMAN ARM

6. ADJUSTER SLEEVE

7. NUT —80 N*m (60 LBS. FT.)

8. NUT = 250 N*m {185 LBS. FT.)

9. NUT —40 N*m (30LBS. FT.) AFTER REACHING
TORQUE REQUIRED, NUT MUST ALWAYS BE
TIGHTENED (UP TO 1/6 TURN) FURTHER. NEVER
BACK NUT OFF TO INSERT COTTER PIN.

10. STEERING KNUCKLE

11. WASHER

H35690-386-BG

Figure 1 Steering Linkage (B-G Carline)

POSITION DIAL INDICATOR
TO CHECK MOVEMENT AT
THIS POINT

2. MOVE WHEEL INAND
OUTAT FRONT AND BACK

H35692-386-BG

Figure 2 Checking Linkage Wear

Tie rod from adjuster by loosening clamp bolts
and unscrewing tie rod from adjuster

|->; Install or Connect
NOTICE: See NOTICE on Page 3B6-1.

Lubricate the tie rod adjuster threads with EP
Chassis Lube and thread ends of tie rod into the
adjuster making sure both ends are threaded an
equal distance into the adjuster.

Make sure that threads on ball stud and in ball
stud nuts are clean and smooth. If threads are not

clean and smooth, ball studs may turn in tie rod
when attempting to tighten nut. The ball stud
must have no nicks on the taper. Iaspect and
replace damaged seals as necessary.

Tie rod in steering knuckle and/or relay rod

If replacing inner tie rod, install J 29193 and
tighten to 20 N-m (15 Ibs. ft.) to seat tie rod ta
relay rod. Remove tool and tighten nut 54 N-m
(40 Ibs. ft.).

Outer tie rod nuts and tighten to 40 N-m (30 Ibs.
ft.), then tighten nuts just enough to align slot in
castellated nut with hole in stud and install cotter
pins.

9 | important

e Before tightening clamp bolts on the tie rod
adjuster, make sure that the tie rods are in
their center of travel on the ball studs and
tighten adjuster clamps to 19 N-m (14 Ibs.
ft.). Make certain that adjuster and clamps
are positioned properly.

Lower car.

[4 Adjust
® Toe-in to specification, see Section 3A

RELAY ROD
See Figure 6

Tools Required:
J 24319-01 Linkage Puller
J 29193 Linkage Installer
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H35696-3B6-BG
Figure 3 Separating Tie Rod at Knuckle

1. RELAY ROD /] —
2. TIEROD
3. J24319-01 PULLER

H35697-3B6-BG

Figure 4 Separating Tie Rod at Relay Rod

BOLTS MUST BE INSTALLED IN DIRECTION SHOWN. ROTATE BOTH
INNER AND OUTER TIE ROD HOUSINGS REARWARD TO THE LIMIT
OF BALL JOINT TRAVEL BEFORE TIGHTENING CLAMPS. WITH THIS
SAME REARWARD ROTATION ALL BOLT CENTERLINES MUST BE
BETWEEN ANGLES SHOWN AFTER TIGHTENING CLAMPS.

: AR
4 FroN OoFC CLAMP ENDS MAY TOUCH WHEN NUT

IS TOROUED TO SPECIFICATIONS.
BUT GAP MUST BE VISIBLE ADJACENT
10 ADJUSTER SLEEVE

il ' CLAMP AL JUSTER TUBE
GAP
DO NOT LOCATE ADJUSTER
TUBE SLOT INTHIS AREA
TIE ROD TINHT
INNER STEERING KNUCKLE——{ /

TIEROD £

19 Nm (14 FT. LBS.})

CLAMP MUST BE BETWEEN AND
CLEAR OF DIMPLES. TORQUE

NUTS TO SPECIFICATION. G34254-3A-BG

Figure 5 Positioning Adjuster Clamp

Ic--bl Remove or Disconnect
1. Raise car and suitably support, see Section OA

2. Inner tie rods from relay rod, see “Tie Rods”

3. Nut from relay rod at pitman arm

4. Relay rod from pitman arm by using J 24319-01

5. Move steering linkage as required to free pitman
arm from relay rod.

6. Nut from idler arm and remove relay rod from

idler arm by using J 24319-01

!:b Install or Connect
NOTICE: See NOTICE on Page 3B6-1.

1. Inspect and replace damaged seals as necessary.

2. Relay rod to idler arm. Install J 29193 and
tighten to- 20 N-m (15 Ibs. ft.) to seat relay rod
to idler arm. Remove tool and tighten nut to 54
N:m (40 Ibs. ft.).

3. Relay rod to pitman arm. Install J 29193 and
tighten to 20 N-m (15 Ibs. ft.) to seat relay rod
to pitman arm. Remove tool and tighten nut to
60 N-m (45 Ibs. ft.)

4. Tie rods to relay rod, see “Tie Rods”
5. Lower car.

(] .
!.,f' Adjust
e Toe-in to specification, see Section 3A

1. PITMAN ARM
2. RELAYROD
3. J 2431801 PULLER

H38608.386.8G
Figure 6 Seperating Pitman Arm

TIE ROD ADJUSTER
See Figures 3and 5

Tool Required:
J 24319-01 Linkage Puller

'4--»| Remove oF Disconnect

1. Raise car and suitably support, see Section OA.
Clamp bolts on adjuster
Cotter pin and nut from outer tie rod

Tie rod from steering knuckle by using J
24319-01

Unthread outer tie rod from adjuster.
6. Unthread adjuster from inner tie rod.

B own
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9 | Important

o Tie rod adjuster parts often become rusted
in service. In such cases, it is recommended
that if the torque required to remove the nut
from the bolt after breakaway exceeds 9
N-m (80 Ibs. in.), discard the nuts and bolts.
Apply penetrating oil between the clamp
and tube and rotate the clamps until they
move freely. Install new bolts and nuts
having the same part number to assure
proper clamping at the specified nut torque.

<4} Install or Connect
NOTICE: See NOTICE on Page 3B6-1.

1 Lubricate the tie rod threads with EP Chassis
Lube and thread ends of tie rod into the adjuster
making sure both ends are threaded an equal
distance into the adjuster.

2.  Make sure that threads on ball stud and in ball
stud nuts are clean and smooth. If threads are not
clean and smooth, ball studs may turn in tie rod
when attempting to tighten nut. The ball stud
must have no nicks on the taper. Inspect and
replace damaged seals as necessary.

3. Ball stud nut on outer tie rod and tighten to 40
N-m (30 Ibs. ft.), then tighten nuts just enough
to align slot in castellated nut with hole in stud
and install cotter pins.

9 | Important

o Before tightening clamp bolts on the tie rod
adjuster, make sure that the tie rods are in
their center of travel on the ball studs and
tighten adjuster clamps to 19 N-m (14 Ibs.
ft.). Make certain that adjuster and clamps
are positioned properly.

4. Lower car.

Adjust

o Toe-in to specification, see Section 3A

IDLER ARM
See Figures 7and 8

The idler arm assembly should be replaced if
vertical lash exceeds 3.2 mm (1/8 inch) when an up and
down force of 110 Newtons (25 pounds) is applied at
the relay rod end of the idler arm.

Tools Required:

J 24319-01 Linkage Puller

J 29193 Linkage Installer

Remove or Disconnect

¥
¥

Raise car and suitably support, see Section OA.
Idler arm to frame nuts and bolts

Nut from idler arm to relay rod ball stud

Idler arm from relay rod by using J 24319-01
Idler arm

a bh wN R

Install or Connect

NOTICE: See NOTICE on page 3B6-1.

The linkage requires proper location of the idler
arm on its threaded support so that the idler arm ball
socket will be level with the pitman arm ball socket.
The support must be threaded into the idler arm
bushing until the distance from the center of the lower
mounting bolt hole to the top of the idler arm boss is
as specified. The position of the idler arm must be
adjusted before the idler arm assembly is installed in
the car. After adjusting, the idler arm support must be
free to rotate 90" in each direction.

1 Support to frame and tighten nuts to 80 N-m (60

Ibs. ft.)

2. Relay rod to idler arm. Install J 29193 and
tighten to 20 N*m (15 Ibs. ft.) to seat relay rod

to idler arm. Remove tool and tighten nut to 54

N-:m (40 Ibs. ft.).

3. Lower car.

Adjust

e Toe-in to specification, see Section 3A

e/ =

1. IDLER ARM
. J24319.01

H35695-386-BG
Figure 7 Separting Idler Arm From Relay Rod

PITMAN ARM
See Figure 6

Tools Required:
J 24319-01 Linkage Puller
J 29193 Linkage Installer
J 9172 Pitman Arm Puller

Remove or Disconnect

Lock steering wheel in straight ahead position.

Raise car and suitably support, see Section OA

Nut from pitman arm ball stud

Relay rod from pitman arm using J 24319-01.
Move steering linkage as required to free pitman
arm from relay rod.

5. Pitman arm nut and lock washer from pitman
shaft

HODNp
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SEAL
IDLER ARM O
IDLER ARM SUPPORT
THREADED BUSHING

rPONPE

G 59.53mm *1.59mm
B (2-11/32" £ 1716}

G34506-3B6-BG-R 1
Figure 8 Idler Arm Adjustment

6. Pitman arm with J 9172, DO NOT HAMMER
ON PULLER

e Install or Connect
NOTICE: See NOTICE on Page 3B6-1.

1 With the wheels in the straight-ahead position,
install pitman arm on pitman shaft.

2. New pitman shaft nut and lock washer and
tighten to 250 N-m (185 Ibs. ft.)

3. Relay rod to pitman arm. Install J 29193 and
tighten to 20 N-m (15 Ibs. ft.) to seat relay rod
to pitman arm. Remove tool and tighten nut to
60 N m (45 lbs. ft.)

4. Lower car.
TIE ROD SEAL REPLACEMENT

See Figures 3and 4 i

Tools Required:
J 24319-01 Linkage Puller
J 29193 Linkage Installer

L--i Remove or Disconnect

—_

Raise car and suitably support, see Section OA

2. If replacing outer tie rod seal, remove cotter pin
and castellated nut from outer tie rod.

3. Outer tie rod from steering knuckle using J

24319-01

4. If replacing inner tie rod seal, remove nut from
inner tie rod.

5. Inner tie rod from relay rod using J 24319-01
6. Pry old seal off tie rod.

E: install or Connect
NOTICE: See NOTICE on Page 3B6-1.

—

Wipe tie rod clean.

2. Position new seal on tie rod stud. Move flange of
seal over seat on housing with a firm, even push.

3. Innertie rod to relay rod if replacing inner tie rod
seal. Install J 29193 and tighten to 20 N+ m (15
Ibs. ft.) to seat inner tie rod to relay rod. Remove
tool and tighten nut to 54 N-m (40 Ibs. ft.).

4. Outer tie rod to steering knuckle if replacing
outer tie rod seal and tighten nut to 40 N-m (30
Ibs. ft.). Tighten nut just enough to align slot in
castellated nut with hole in stud and install cotter
pin.

5. Lower car.

APPLICATION N<m LBS. FT.
Steering Arm To Tic Rod End Nut . *40 30
Tie Rod Clamp Nuts . ......... 19 14
Tie Rod to Relay Rod Nut ... ... 54 40
Pitman Arm to Relay Rod Nut . .. 60 45
Pitman Arm to Steering Gear Nut . 250 185
Idler Arm to Relay Rod Nut . . ... 54 40
Jdler Arm to Frame Nut . .. ..... 80 60

® Do not back off to insert cotter pin - turn to next hole.

H35691.386-BG

Figure 9 Torque Specifications

SPECIAL TOOLS

J 9172 e Pitman Arm Puller
J 2431901 .o Linkage Puller

J 29107 i
J 29193 ..

Pitman Arm Puller
Linkage Installer
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SECTION 3B7
POWER STEERING GEAR AND PUMP

NOTICE: All steering gear and pump fasteners are important attaching parts in that they could affect the
performance of vital components and systems, and/or could result in major repair expense. They must be replaced
with one of the same part number or with an equivalent part if replacement becomes necessary. Do not use a
replacement part of lesser quality or subsitute design. Torque values must be used as specified during reassembly
to assure proper retention of these parts. For prevailing torque nut(s) and bolt(s), refer to the “Reuse of Prevailing

Torque Nut(s) and Bolt(s)”chart in Section OA.
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GENERAL DESCRIPTION

The steering gear is mounted on the left frame
side rail and is secured by three mounting bolts. The
gear is joined to the intermediate shaft by a flexible
coupling that helps isolate noise and road shock from
the car’s interior.

A constant displacement vane type pump
provides hydraulic pressure and flow for the steering
system. The pump is located on the engine and is belt
driven by the engine crankshaft pulley.

POWER STEERING GEAR

The “800” series steering gear is used on all
carlines. The major internal components of the steering
gear are the rotary valve assembly, steering worm
shaft, rack piston assembly, and the pitman shaft. The
movement of these parts, while turning or parking, is
aided by hydraulic pressure and flow supplied by the
pump. Manual steering is always available at times
when the engine is not running or in the event of pump
or belt failure. Steering effort is increased under such
conditions.

The steering stub shaft, rotary valve, worm shaft,
and rack piston assembly are all “in line”. All oil
passages are internal within the gear housing except for
the pressure and return hoses between the gear and the
pump.

The hydraulic spool valve is concentric with the
input shaft and is contained in the rear section of the
gear housing. It contains a spool that is held in neutral
position by means of a torsion bar. The spool is
attached to one end of the torsion bar and the valve
body to the other end. Twisting of the torsion bar

Bleeding Power Steering System ........cc...... 3B7-3
PUmMp Drive PUIEY .eocenmeseesessessesssesses 3B7-3
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allows the spool to rotate relative to the valve body,
thereby operating the valve.

POWER STEERING PUMP

There are two series of power steering pumps
used: P Series and TC Series. The P-Series pump is a
submerged pump. The pump housing is surrounded by
the fluid reservoir. The TC-Series pump uses a remote
reservoir.

SEAL REPLACEMENT

Lip seals, which seal rotating shafts, require
special treatment. This type seal is used on the drive
shaft of the pump and on the pitman shaft and stub
shaft of the gear. When leakage occurs, always replace
the seal after inspecting and thoroughly cleaning the
sealing surfaces. Replace the shaft only if very severe
pitting is found. If the corrosion in the lip seal contact
zone is slight, clean the surface of the shaft with crocus
cloth. Replace the shaft only if the leakage cannot be
stopped by smoothing with crocus cloth first.

ON-CAR SERVICE
CHECKING AND ADDING FLUID

Power steering fluid level is indicated by marks
on a fluid level indicator on the fluid reservoir cap.

NOTICE: When adding fluid or making a
complete fluid change, always use GM Part No.
1050017 (or equivalent) power steering fluid.
Failure to use the proper fluid will cause hose and
seal damage and fluid leaks.
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If the fluid is warmed up, about 66°C (150°F) - hot
to the touch, the fluid level should be between the
"HOT” and “COLD” marks.

If the fluid is cool, about 21°C (70°F), the fluid

el should be between the "ADD” and "COLD”
marks.

PUMP BELT
Checking Belt Tension

VINA & Y
See Figure 1

Tool Required:
J 23600-B Belt Tension Gage or
BT-33-73F Belt Tenson Gage

Measure

Position belt tension gage J 23600-B or
BT-33-73F on belt. If belt tension is not within
specification, adjust belt tension, see “Belt Tension
Chart” in Section OA

Adjusting Belt Tension

VINA & Y
See Figures 1 & 2

A\ Adjust

When adjusting the power steering pump belt, do
wut pry against the pump reservoir. Only the pump
bracket should be pryed against when adjusting belt
tension.

1. Position belt tension gage BT-33-73F or J

23600-B on pump belt.

2. Loosen pump mounting bolts.

3. Adjust belt by prying pump away from engine,
see “Belt Tension Chart” in Section OA.

4. Tighten pump bolts to torque specification.

1. J-23600-8 OR BT-33-73 F
2. BELT

G34379-363-AN
Figure 1 Belt Tension Gage

1. BT-7324 or BT-8302
2. PRY AGAINST EAR AND HOUSING ONLY
3. LOOSENBOLTS TO ADJUST

H35862.3B7.BG

Figure 2 Power Steering Belt Adjustment

BELT TENSIONER PULLEY
SERPENTINE BELT
POWER STEERING PUMP $40000.387.G

Figure 3 Serpentine Belt V-6-Turbo VIN 7

Pump Belt Replacement
VINA & Y

«-| Remove or Disconnect

1 Drive belts required for power steering pump belt
replacement

2. Loosen power steering pump attaching bolts.

3. Power steering belt
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-+ 4| Install or Connect

1. Power steering belt
2. Adjust belt. Refer to “Adjusting Belt Tension™.

SERPENTINE BELT VIN 7

A single serpentine belt is used to drive all engine
mounted accessories. All driven accessories are rigidly
mounted to the engine. Drive belt tension is maintained
by a spring loaded belt tensioner.

A belt squeak when the engine is started or
stopped is normal and has no effect on belt durability.

The drive belt tensioner can control belt tension
over a broad range of belt lengths; however, there are
limits to the tensioner’s ability to compensate. using the
tensioner outside its operating range can result in poor
tension control and/or damage to the tensioner.

SERPENTINE BELT REPLACEMENT
See Figure 3

Using an 18 mm box end wrench rotate the belt
tensioner pulley clockwise to relieve the tension on the
belt. The belt may be removed or installed with the
pulley in this position.

FLOW CONTROL VALVE VIN A & Y

|4--t» Remove or Disconnect

1. High pressure hose from pump fitting and drain
oil

2. Fitting and withdraw flow control valve and
spring with a magnet

]€ Inspect

Flow control valve must slide freely in housing
bore. If sticking occurs, check for dirt or burrs.
If the flow control valve is suspected of being
faulty, install new valve. This is serviced as a unit
and is factory calibrated.

< 4| Install or Connect

1. Valve and spring into pump

Fitting and “O” ring to pump and tighten to 50
N:m (37 Ibs. ft.)

3. High pressure hose to fitting and tighten to 27
N-m (20 Ibs. ft.)

4. Fill with fluid.
5. Bleed power steering system.

FLOW CONTROL VALVE VIN 7

Remove or Disconnect

1. Raise car and suitably support, see Section OA
. Pump assembly. See procedure in this section.
3. Pressure hose fitting from pump

e The flow control valve and spring are
retained in their bore by the hose fitting.

4. Flow control valve and spring.

[P Inspect

Flow control valve must slide freely in its housing
bore. If sticking occurs, check for dirt or burrs.
If the flow control valve is suspected of being
faulty, install a new valve. This valve is serviced
as an assembly and is factory calibrated.

4| Install or Connect

Flow control valve and spring

Pressure hose fitting

Pump assembly. See procedure in this section.
. Lower car

Fill and bleed the system. Refer to ”Bleeding
Power Steering System” in this section.

ahwN R

Inspect

o For proper fluid level
e For leaks

BLEEDING POWER STEERING SYSTEM

If the power steering hydraulic system has been
serviced, an accurate fluid level reading cannot be
obtained unless air is bled from the system. Follow
these steps to bleed air:

1. With the wheels turned all the way to the left, add
power steering fluid to the “COLD”mark on the
fluid level indicator.

2. Start the engine, run at fast idle momentarily,
shut engine off and recheck fluid level. If
necessary, add fluid to bring the level to the
”"COLD” mark.

3. Start engine and bleed the system by turning the
wheels from side to side without hitting stops.
Keep the fluid level just above the internal pump
casting, or at the "COLD” mark. Fluid with air
in it has a light tan or red appearance. This air
must be eliminated from the fluid before normal
steering action can be obtained.

4. Return the wheels to the center position.
Continue running the engine for two or three
minutes.

5. Road test the car to be sure the steering functions
normally and is free from noise.

6. Recheck the fluid level as described in Steps 1and
2. Make sure the fluid level is at the "HOT” mark
after the system has stabilized at its normal
operating temperature.

NOTICE: When adding fluid or making a
complete fluid change, always use GM Part No.
1050017 (or equivalent) power steering fluid.
Failure to use the proper fluid will cause hose and
seal damage and fluid leaks.

PUMP DRIVE PULLEY

See Figure 4

Tools Required:
BT-7185 or J 29785-A Remover
BT-7005-A or J 25033-B Installer
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Remove or Disconnect

Belt from pulley
Pump from engine for tool clearance if necessary
Pulley with removal tool

YN

4| Install or Connect

1. Pulley with installer tool

9 | Important

o Face of pulley hub must be flush with pump
drive shaft.
o Do not use arbor press to install pulley.
2. Pump on engine if previously removed
3. Belt on pulley

m Adjust

o Belt tension
4. Bleed power steering system if pump was
removed from engine.

Inspect

e For leaks

Both lines at pump and cap lines

Power steering pump belt

Pump assembly

Pulley and bracket from pump. Refer to “Pump
Pulley”.

oUW
GBS

Install or Connect

1. Bracket and pulley to pump. Front of pulley
should be flush with front of pump shaft. Refer
to “Pump Pulley™.

Pump assemblv to car

Power steering lines and tighten fittings to 27
N-m (20 Ibs. ft.)

. Bolts and nut to adjuster bracket

Fill with fluid.

Pump belt

Adjust belt. Refer to “Adjusting Belt Tension”.
Bleed power steering system.

w N

NN

1. BT-7185 PULLEY REMOVER

2. BT-7005-A PULLEY INSTALLER

3. J-29785-A PULLEY REMOVER
E) 4. J-25033-B PULLEY INSTALLER

5

6

. HOLDTOOLHERE
. TURNTOOL HERE

POWER STEERING PUMP
FRONT ADJUSTING BRACKET
BOLT — 48 N*m (36 LBS. FT.)
PULLEY

WASHER

NUT =48 N*m (36 LBS. FT.)

SCREW — FULLY DRIVEN, SEATED AND NOT STRIPPED
BOLT —60N*m (44 LBS. FT.)

NUT = 34 N*m (24 LBS. FT.)

AIR PUMP FRONT BRACKET

COXND AP WN R

H358655-3B7-G

634378-383-C

Figure 4 Remove and Install Power Steering Pump
Pulley (Typical)

POWER STEERING PUMP V-6 VIN A
See Figures 5 & 6

g Remove or Disconnect

1. Negative battery cable
2. Bolts and nut from adjuster bracket

gure 5 Power Steering Pump Mounting - G Carline V6,
VIN A

POWER STEERING PUMP - V-6 TURBO

G Carline VIN 7
See Figure 10& 14

—

|4--» Remove or Disconnect

1. Negative battery cable

2. Turn steering wheel all the way to the left

3. Serpentine belt

4. Left intercooler bracket bolts and bracket

5. Raise car and suitably support, see Section OA
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PIS GEAR INLET HOSE
PIS GEAR OUTLET HOSE
PIS GEAR OUTLET PIPE
CLAMP

27 N*m {20 LBS. FT.)

;e wNE

H35858-3B7-G
igure 6 Power Steering PumﬁI Hose Routing = G Carline
V6. VIN A

6. Pressure hose from pump pipe and drain the
system

7. Pump mounting bolts
8. Pump return hose

Install or Connect

Pump to mounting bracket with mounting bolts
Tighten bolts to 27 N-m (20 Ibs. ft.)

Return hose to pump

Pressure hose to pump

Lower car

Intercooler bracket and bolts

Serpentine belt

Negative battery cable

Fill and bleed the system. Refer to ”Bleeding
Power Steering System” in this section.

Inspect

o for proper fluid level
o for leaks

POWER STEERING PUMP (V-8)
See Figures 7 thru 9

Negative battery cable

Loosen belts.

Pump pulley. Refer to “Pump Pulley”.
Pump bracket bolts

Both lines at pump and cap lines
Remove pump.

CENDIEWN

I N

<4} Install or Connect

1. Position pump and reinstall lines. Tighten fittings
to 27 N-m (20 Ibs. ft.).

2. Pump brackets

3. Pump pulley. Front of pulley should be flush with
front of pump shaft. Refer to “Pump Pulley”.

4. Fill with fluid.

5. Pump belt

6. Adjust belt. Refer to “Adjusting Belt Tension”.

7. Bleed power steering system.

PUMP ASSEMBLY

BRACKET

SPACER

NUT 27 N*m (20LBS. FT.)

BOLT 47 N*m (35LBS. FT.)

SUPPORT

NUT 44 N*m (32 LBS. FT.)

BOLT30N°*m (22 LBS. FT.)

BOLT62N*m {46 LBS. FT.)

WASHER

NUT 41 Nem (30 LBS.FT.)
H35879-387-BG

EBow~Nounrwppe

Figure 7 Power Steering Pump Mounting - B and G
Carline and V8

1. PRESSURE HOSE
2. RETURN PIPE

3. RETURN HOSE
4. CLAMP

5. 27Nem {20 LBS.FT.)

H35859-3B7-B

Figure787 Power Steering Pump Hose Routing - B Carline
and V8

POWER STEERING GEAR
See Figures 11 & 12

Tool Required:
J 29107 Pitman Arm Puller

«-| Remove or Disconnect

1. Position container under gear to catch dripping
fluid.
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PRESSURE HOSE
GEAR-TO-PUMP RETURN HOSE
RETURNPIPE

APONPE

H35857-3B7-G

igure 9 Power Steering Pump Hose Routing — G Carline
and V8

Install or Connect

(7JsUPPLY HOSE
FLUID RESERVOIR
% RETURN HOSE
(4] PRESSURE HOSE

[slrump

Figure 10 Power Steering Hose Routing G Carline-V6
Turbo

2. Pressure and return lines at steering gear. Plug all
openings to prevent loss of fluid and entrance of
dirt into system.

3. Pinch bolt and disconnect intermediate shaft
from gear

CAUTION: Failure to disconnect the
intermediate shaft from the steering
gear stub shaft can result in damage
to the steering gear and/or
intermediate shaft. This damage can
cause loss of steering control which
could result in a vehicle crash and
bodily injury.

4. Raise car and suitably support, see Section OA.

5. Nut and lockwasher from pitman shaft and
remove pitman arm from steering gear using J
29107, see Section 3B6

6. Three bolts and flat washers that hold gear to
frame and lower gear assembly down and out of
car

Before installing the steering gear, apply a sodium
soap fine fiber grease to the gear mounting pads to
prevent squeaks between the gear housing and the
frame. Before positioning the gear, note that the flat on
the gear lower shaft must index with the flat in the
intermediate shaft. Make certain there is a minimum
of 1.02mm (.040") clearance between intermediate
shaft coupling and steering gear upper seal.

1. Position steering gear to frame so that gear aligns
with intermediate shaft and three frame holes.
Before tightening the steering gear to frame bolts,
shift the steering gear as necessary to place it in
the same plane as the steering shaft so that the
intermediate shaft is not distorted. Secure gear to
frame with three mounting bolts. Tighten to 110
N-m (80 Ibs. ft.).

9 | Important

e If mounting threads are stripped, do not
repair, replace housing.
2. Pitman arm on pitman shaft and install
lockwasher and nut and tighten to 250 N-m (185
Ibs. ft.)

3. Lower car.

4. Pressure and return lines to steering gear and
tighten fittings to 27 N+m (20 Ibs. ft.)

5. Intermediate shaft on gear stub shaft, aligning the
shaft. Install pinch bolt and tighten to 48 N-m
(35 Ibs. ft.)

UNIT REPAIR

POWER STEERING PUMP
See Figures 13thru 22

Cleaning and Inspection

After disassembly, carefully clean all pump parts
in cleaning solvent. Replace any damaged or worn
parts.

Inspect
1.

Flow control valve assembly for score marks,
wear, burrs, or other damage

2. Castings for cracks or other visual evidence of
damage. Check machined surfaces, especially
mating surfaces on “O” ring seals, for scratches
or burrs that might permit leaks. Examine the
V-shaped notches at edges of discharge ports on
pressure plate. These notches must be clean and
undamaged if pump noise is to be avoided, as they
cushion the hydraulic shock when each vane
passes the port.

3. Cam ring inner diameter surfaces for score
marks. The cam ring is specially treated and a
dull gray-black finish and wavy grain appearance
inside the cam ring is normal.

4. Pump shaft for score marks, excessive wear or
damage, particularly at splines and at bearing and
seal surfaces. Separate and inspect rotor and
vanes for wear and general condition.
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, STEERING COLUMN
. STEERING GEAR

. SHIELD

BOLT 48 N*m (35 LBS. FT.)
NUT 70 N+*m (50 LBS. FT.)

PIN AND MARK MUST
BE ALIGNED AS SHOWN
INTERMEDIATE SHAFT

SEE FIGURE 1

[ )

INTERMEDIATE SHAFT TO STEERING
COLUMN SHAFT

. ALIGN FRONT WHEELS AND STEERING
COLUMN TO STRAIGHT AHEAD POSITION.

INTERMEDIATE SHAFT TO STEERING GEAR 2. EXTEND COUPLING SHAFT TO STEERING
COLUMN AND ROTATE UNTIL DIMPLE ON
1. COUPLING MUST BE FULLY ENGAGED WITH COUPLING SHAFT AND FLAT ON STEERING
E SPLINES OF STEERING GEAR SO THERE COLUMN SHAFT ALIGN.
IS NOT MORE THAN 3.0mm OF VISIBLE 3. INSERT STEERING INTERMEDIATE
SPLINES BETWEEN COUPLING AND GEAR @ SHAFT ONTO COLUMN SHAFT UNTIL HOLE IN COLUMN
2. COUPLING SHIELD LATCH MUST BE SEATED SHAFT ALIGNS WITH CROSS BOLT HOLES IN SHAFT
AROUND THE OUTLET PIPE NUT. COUPLING. INSTALL CROSS BOLT AND START NUT.
3. AFTER SHIELD IS LATCHED, IF ANY OF 4. TIGHTEN SHAFT COUPLING NUT TO SPECIFIED TORQUE.
THE COLORED PORTION OF THE SEAL DO NOT SUBSTITUTE ANY BOLT OR NUT FOR THIS
IS VISIBLE, THEN THE COUPLING

APPLICATION.
ATTACHMENT SHOULD BE REINSPECTED.

H35699-3B7-BG

Figure 11 Intermediate Shaft Coupling

5. Shaft bushing in pump housing, and replace

pump housing if bushing is scored or excessively
worn

If any internal parts are found to be worn or

damaged, flush steering gear or disassemble gear and
clean internal parts.

POWER STEERING GEAR

See Figures 13rhru 17
Cleaning and Inspection

After disassembly, carefully clean all parts in
cleaning solvent. Replace any damaged or worn parts.

19| Inspect
[ I
1. Drive pin in the stub shaft or valve body for
looseness, cracks, excessive wear or broken,
replace the complete valve and shaft assembly if
1 STEERING GEAR these conditions exist.
3. 110N m (80 LBS. 7. 2. For evidence of leakage between the torsion bar
4. STEERING LINKAGE and the stub shaft or scores, nicks, or burrs on the
5. 250 N*m (185LBS. FT.) machined surface of the stub shaft. If these areas
cannot be cleaned up with crocus cloth, the entire
valve assembly must be replaced.
H35861-3B7-BG . . .
Figure 12 Power Steering Gear Mounting 3. Outside diameter of the valve spool and the inside

diameter of the valve body for nicks, burrs, or
wear spots. If these areas cannot be cleaned up by
the use of crocus cloth, the complete valve and
shaft assembly will have to be replaced.
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4. Small notch in the skirt of the valve body for
excessive wear, the complete valve and shaft
assembly will have to be replaced if the notch is

5. Fit of the valve spool in the valve body (with the
valve spool dampener “O” ring removed). If the
valve spool does not rotate free!y without

t a

worn. binding, the complete valve and shaft assembly
will have to be replaced.
*RESERVOIR CAP
llol'
*RESERVOIR SER:_NG

*0Q’" RING SEAL (PRESSURE PLATE) DO
*MAGNET
*'0’’ RING
SEAL
D
(]

o
&
ASSY.

*HOUSING ASSY. FLOW CONTROL

DRIVE SHAFT SPRING
SEAL

DRIVE SHAFT

0" RING SEAL (END PLATE) THRUST PLATE

RETAINING RING
PRESSURE PLATE —
VANES
pins | PUMP ROTOR
Y |

END PLATE *MOUNTING
PRESSURE PLATE BOLT
PUMP RING SPRING OR STUD
RETAINING FITTING ASSY
RING

WEL
\]

\i’ 0" RING
» SEAL

CONTROL VALVE

**0"* RING SEALS

‘NOT USED ON PUMP WITH REMOTE RESERVOIR

H35860-3B7.8G

I

() PUMP MOUNTING BOLTS 27 Nem (2QLBS.FT)

[2] PULLEY
(3] pump

[4] MOUNTING BRACKET

Figure 14 G Turbo Power Steering Pump VIN 7

Figure 13 N and P Series Power Steering Pump
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POWER STEERING PUMP ASSEMBLY
(N SERIES-REMOTE RESERVOIR)
(P SERIES-SUBMERGED)

1-SHAFT, DRIVE 13-VANE, PUMP
2-SEAL, DRIVE SHAFT 14-RING, PUMP
SSEAL, O-RING (HOUSING) 15-PLATE, PRESSURE
4&HOUSING ASM, PUMP 16-SPRING, PRESSURE PLATE
5-SPRING, FLOW CONTROL 17-PLATE, END
&VALVE ASM, CONTROL 18-RING, END PLATE RETAINING
7.SEAL, O-RING (HOUSING) 18-SEAL, O-RING (HOUSING TO STUD)
8-SEAL, O-RING (PRESSURE & END PLATE)  20-RESERVOIR ASM.
¢-PIN, DOWEL 21-CAP ASM, RESERVOIR
10-PLATE, THRUST 22-STUD OR BOLT, PUMP MOUNTING
11-ROTOR, PUMP 23-SEAL, O-RING (FITTING ASM) ?’_’_@
12-RING, SHAFT RETAINING 24-FITTING ASM. (CONNECTOR 6)
25-MAGNET
26-RESERVOIR ASM.
27-HOUSING ASM,, PUMP &
N 28-TUBE, RETURN - \ o
_\.0
6 4
3,4,7,19,20,21,22,25.26 _@,@ 0 4}%
not used with this housin -
P2 s L o
~ @ =
@\ = / Qb
. =
QY | L Lee®™ :
."w !
e JD é) \
20421 not used . B
with this reservoir | !
-~ ]

27, 28 not used with this housing

P SERIES
- BENCH REPAIR INDEX
(N&P SERIES PUMP)
TO REMOVE EXPLODED VIEW NO. PERFORM STEPS
Drive Shaft Seal 2 1
Pump Reservoir 20 or 26 2
Control Valve Asm. 6 2-3
End Plate 17 3
Rotating Group 1-10-11-12-13-14-15 2-3-4
0-Ring Seals (Rotating Group) & Drive Shaft 2-8 2-3-4.5
Return Tube 28 6

G34367-3B3-NP

Figure 15 N and P Series Power Steering Pump Overhaul
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POWER STEERING PUMP ASSEMBLY (TC SERIES)

NOTE: Returntube (15)
used in place of Reservoir

Assembly (24) and related
parts (25 thru 28).

\) NP4 19 - RING, RETAINING
20 - SPRING, FLOW CONTROL
1- HOUSING ASM, HYD. PUMP 10- ROTOR, PUMP 21 - VALVE ASM, CONTROL
2 - SLEEVE ASM 11 - RING, PUMP 22 - SEAL, O-RING
3" PIN, DOWEL 12 - SEAL, O-RING 23 - FITTING, O-RING UNION
4 - SEAL, O-RING 13- PLATE ASM, THRUST 24 - RESERVOIR ASM. HYD. PUMP
5 SPRING, PRESSURE PLATE 14 - RING, THRUST PLATE RETAINING 25 . SEAL, O-RING
6 - SEAL, O-RING 15- TUBE, RETURN 26 - CLIP, RESERVOIR RETAINING (LH)
7 - PLATE, PRESSURE 16 - SEAL, DRIVE SHAFT 27 - CLIP, RESERVOIR RETAINING (RH)
8 - PIN, PUMP RING DOWEL (2) 17 - SHAFT, DRIVE 28 - CAPSTICK ASM, RESERVOIR
9 - VANE (10) 18 - BEARING ASM, BALL 29- BAFFLE, PUMP ASM.

BENCH REPAIR INDEX (TC SERIES)

TO REMOYE EXPLODED VIEW NO. PERFORM STEPS

Return Tube 15 7

Control Valve Asrn. 21 2

Drive Shaft 17 3

Ball Bearing (Drive Shaft) 18 3

Drive Shaft Seal 16 3-4

Rotating Group 7-9-10-11-12-13 385

Sleeve Asm. 2 3-5-6

Hydraulic Pump Reservoir Asrn. 24 1

G34369-3B3-AN

Figure 16 TC Series Power Steering Pump and Repair index
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1. REMOVE AND INSTALL RESERVOIR
ASSEMBLY

REMOVE

1. Remove reservoir
cap stick, drain
hydraulic oil
from reservoir.

2. Pry tab on reservoir
retaining clip.

3. Slide retaining clips
off pump assembly.

4. Remove reservoir

INSTALL

1. Lubricate 0-Ring seal
and install as shown.
2. Fit reservoir on
Fump assembly.
3. Install both (RH)
and (LH) reservoir
retaining clips.
NOTE: Be sure tabs
are enQaged on

assembly. pump @lly.
5. Remove 0-Ring seal
and dispose. ;“-"u-"-.':,' RESERVOIR
. CAP STICK

HYDRAULIC

(LH) RESERVOIR PUMP
RETAINING CLIP RESERVOIR
ASSEMBLY
O-RING
SEAL

(RH) RESERVOIR
RETAINING CLIP

PUMP
ASSEMBLY

Pry tab and slide
retaining clip off.

3. REMOVE AND INSTALL DRIVE SHAFT
AND OR BALL BEARING ASSEMBLY
REMOVE INSTALL

1. Remove retainingring 1. See #set for installation
with suitable snap ring of beanng .ondrive shaft.

pliers. 2. Slide assembly into
2. Remove drive shaft and he:3:5g while rotating
bearing assembly from dre» shaft so shaft
housing. seqrations engage with
3. Refer to inset for bearing reor. ]
removal. . Bottom bearing in
RETAMING @ housing.
RING —— 4. Install retaining ring with
heveledside ontward. — — -
JRIVE SHAFT I_Press
AND BEARING | bearing to Press
ASSEMBLY | shoulder of

drive shaft or
| clearance &

measured DRIVE
' priorto SHAFT

removing old

bearing.

When clearance exists 1

l|

I

|

|
T
BaLL |
|

|

|

|

|

between drive shaft shoulder | .
| and bearing inner race Support bearing on

measure clearance before inner race
! bearing removal. P s e

- Install bearing
Feeler gage [~ — e
Note position of
| large lug to be

| sure beveled side
of ring is properly

| located.

I

|

L
] I
I |
' 1
| |
| |
| |
| I

Remove bearing Install retaining ring

2. REMOVE AND INSTALL CONTROL VALVE
ASSEMBLY

REMOVE
1. Remove parts as shown.

INSTALL
1. Install parts as shown.
2. Tighten to specifications.

FLOW CONTROL SPRING
CONTROL VALVE ASSEMBLY
% /— O-RING SEAL
FITTING

—
Tighten to 75 N'm %

4. REMOVE AND INSTALL DRIVE SHAFT SEAL

REMOVE INSTALL
1. Usin? a screwdriver, pry 1. Using suitable socket, press
seal from housing. seal Into housing until

bottomed.
N I NN N S -

SEAL

Seal removal

G34370-3B3-AN

Figure 17 TC Series Power Steering Pump Repair (1 of 2)
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5. REMOVE AND INSTALL ROTATING GROUP
REMOVE.
1. Using a small punchin the sccess hole, remove the retaining
ring.

2. Using a 5/8" piece of bar stock or suitable brass drift, press on
pressure plate hub from drive shaft Sick of housing untilthrust
plate CaN be removed.

3. The O-ring seal in housing mud be removed next. it is now
ble tO remove the refaining parts of the rotating group
housing. R may still be necessary to use a press to

remove the pressure plate.

4. Remove O-ring seal from the sieeve assembly and dispose.

PUMP PUMP RING

DOWEL PIN

O-RING SEAL
(PRESSURE PLATE)

PRESSURE PLATE

holes in housing.

| *Identification marks

| on pump ring face
upward except Turbo

I ve and Gran

| National (marksface

I down).

Counterbore
facing drive
shaft end of
housing

Installrotor

Indentations in thrust plate
I must line up with mounting

a s WwDdN p

o

Install seal and thrust plate.

INSTALL

. Lubricate new O-ring seal and install into sleeve assembly.

insert dowel pin in housing.

. Installspring over sleeve assembly in housing.

Lubricate O-ring seal and install On pressure plate.

Mark top of pressure plate directty over dowel pin hole in
plate. This will help line up hole with dowel pin.

. Install pressure plate in housing. Be sure dowel pin and hole

in pressure plate engage properly.

Install two (2) pump ring dowel pins in holes in pressure
plate. Slide pump ring over these two la!ns. 8¢ sure
identification marks ON pump ring are iacing u

Install rotor with counter bore Side toward drive shaft end of
housing. Add ten vanes.

. Lubricate O-ring seal and install in housing.
. Install thrust plate in housin%% making sure that dimples in

thrust plate line up with bolt holes in housing and that thrust
plate engages pump ring dowel pins.

. Using a press, press on thrust plate far enough to install

retaining ring.

. Install retaining ring with opening of ring centered with bolt

hole in housing nearest to access hole.

PRESSURE Make mark On pressure
PLATE plate directly over dowel
SPRING pin hole in bottom of

pressure plate.

PRESSURE
PLATE

|
O-RING SEAL |
Install into |
T sleeve asm. | O-RING SEAL
| install onto

pressure

Retaining
ring opening

Install retaining ring

Figure 18 TC Series Power Steering Pump Repair (2 of 2)

*REVISED 5/87
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POWER STEERING GEAR (800 MODEL)

GENERAL DESCRIPTION

These Integral Power Steering Gears Whenever a part which

have a control valve which directs oil
to either side of the rack piston. The
rack piston converts hydraulic power
into mechanical force.-This force is
transmitted to the mating pitman
shaft teeth, through the pitman shalt

to the steering linkage.

The model 800 incorporates a
recirculating ball system in which

forms a sealing surface for an "O”
ring is removed, the "O" ring seal
should also be removed and
replaced with a new seal. When-
ever one of the Pitman shaft or
stub shaft seals are removed all

adjacent seals should be removed
and replaced with new seals.

steel balls act as a rolling thread
between a steering worm-shaft and

the rack-piston.

Lubricate all new seals with
power steering fluid to ease assembly

Key No. Part Name

17 HOUSING, STEERING GEAR

27 AAGE, THAUST BEARING (WORM)

3~ BEARING AiL87., &CLLER THRUST (WOR M)
4~ MACE, THRUST BEARING (WORM)

5 - WORM, STEERING

¢ " SEAL"O" RING (STUB SHAFT)

7= WAFT. STUB

1 = SPOOL, VALVE

9~ SEAL, " O' RING (SPOOL)

10~ BOOY, VALVE

11 RING, VALVE 8SDY (3)
12 - SEAL, “0" A% (VALVE BODY) (3)
13 - RETAINER, BEARING (ADJUSTER)

14~ SPACER, THAUST BEARING
15 -RACE. UPPER THRUST B EARING (SMALL)
16 = SEARING, U SER THRUST

17 - RACE, UPPER THAUST BEARING (LARQE)
18~ SEAL, "O' AING (ADJUSTER)

Key No. Part Name

19~ HUG, AGJUSTER

20 ~ BEARING, NEEDLE

21 - SEAL, STUB WAFT

22 - SEAL, STUB WAFT DUST

23 ~ RING, RETAINING

24" NUT, ACJUSTEA PLUG LOCK

25 ~BEARING A $3Y., NEEDLE (PITW AN SHAFT)
28 " SEAL, PTTMAN WAFT ($INGLE LIP)

27 = WASHER. SEAL BACK-UP (#TWAN SHAFT)
28 = SEAL, PITWAN SHAFT (DOUBLE UP)

24 - WASHER, SEAL BACK-UP (STWAMN SHAFT)
30 ~ RING, RETAINING (PITMAN SHAFT SEAL)
31 - WASHER, »THAN 3#AFT LOCK

32 - NUT, PITHAN $HAST

43 = NUT. RACK #§TON

34 “BALL

38 - GUIOE, BALL AETUAN (2)

% = CLAMP. BALL AETJAN GUIOE

Key No. Part Name

37~ $CREW ALSY, LOCKWASHER & (2)
38~ PLUG, RACK PISTON

39 -SEAL 0" RING (RACK PISTON)

& ™ 193, RACK PISTON

41 ~SEAL, "0" AING (HOUSING END PLUG)
42 = PLUG, HOUSING END

43 ~RING, RETAINING (OU$#4 END PLUG)
& - GEAR ASSY. PITMAN SHAFT

4§ = SEAL ASSY., JA3SKET

& = COVER ASSY., HOUSING SIDE

47 = BOLT. HEX. HEAD (SIDE COVER) 4)

« = NUT. LA $H ADJUSTER

4% « THIS NUMBER NOT USED

) - THI$ NUMBER NOT USED

51 - THI$ NUMBER NOT USED

52 ~ THIS NUMBER NOT USED

83 = BOLT, COUPLING PINCH

54~ COUPLING, STEERING SHAFT

H35876-3B7-BG

Figure 19 Power Steering Gear
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1. REMOVE AND INSTALL PITMAN SHAFT

SEALS IN CAR
REMOVE INSTALL
1 Clean exposed end 1. Installparts asshown.

of pitman shaft and
end of housingafter
removing pitmanarm. HOUSING ASSEMBLY

Inspect for burrs

2. Remove retaining
ring with snap
ring pliersJ 4245.

3. Startengine and
turn wheels fully
to the left to
force seals and
washer out.

SEAL (SINGLE LIP)
WASHER
SEAL (DOUBLE LIP)

4. Turnoff engine, WASHER

. RETAINING RING
5. Inspect housing
and shaft. PITMAN ARM
PITMAN SHAFT LOCK WASHER
Inspect seal surface NUT-Torque

for roughness and pitting to 250 Newton Metres

(180 Ft. Lbs.)

|
{
|
|
J-29107 | :
|

Puller
Formerly | — Installer
L_ O J 6632 _ll L J 6219

Rer—n_dve Pitman Arm Install Seals

2. REMOVE AND INSTALL PITMAN SHAFT
AND SIDE COVER
REMOVE INSTALL

1 If pitman shaft and 1. If removed, install
side cover are to be gasket seal by
separated. remove bending tabs around
preload adjuster nut cover edges.

2. Rotatestub shaftlo 2. Install parts
center gear. then as shown.

remove parts as shown SIDE COVER BOLTS
Torque lo 60 Newton Metres
? {40 Ft. Lbs.)

Separate pitman
shaft and gasket
seal from side

cover if required.

HOUSING ASSEMBLY

3. REMOVE AND INSTALL HOUSING END
PLUG

REMOVE INSTALL
1. Remove parts 1. Install parts as shown.
as shown.

Open end of retaining
ring to be approx. 25 mm
(1 inch) from access hole.

Retaining ring
access hole
(Use Punch)

HOUSING ASSEMBLY
HOUSING END PLUG

"0" RING SEAL

HOUSING END PLUG

RETAINING RING

4. REMOVE AND INSTALL RACK PISTON
REMOVE INSTALL

1. Remove parts asshown. 1. Install parts as shown.

When installing rack.

care should be taken not

to cut teflon seal, rack

piston seal compressor

J 7576 or J 8947 may be used
to compress seal.

Insert ball retainer

J 21552. Hold tool tightly
against worm while
turning stub shaft
counter-clockwise The
rack-piston will be forced
onto the tool. Remove the

RACK PISTON PLUG
Must be removed rack-piston and ball
before removing retainer from the gear
rack housing together

H35871-3B7-BG
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5. REMOVE AND INSTALL ADJUSTER PLUG
ASSEMBLY

REMOVE INSTALL
1. Loosenlock nut. 1. Installparts
Use punch against as shown.
edge of slots.

2. Removeadjuster
plug using spanner
wrench J 7624.

ADJUSTER PLUG

LOCK NUT

~ NOTICE: when installing
adjuster plug care should
be taken not to cut seals.

6. DISASSEMBLE AND ASSEMBLE ADJUSTER
PLUG ASSEMBLY
DISASSEMBLE

1 Disassemble parts
as shown.

ASSEMBLE
1. Assemble parts

as shown. @r@

@ RETAINING RING
£ STUB SHAFT
, DUST SEAL
STUB SHAFT SEAL
NEEDLE BEARING
ADJUSTER PLUG
"0" RING SEAL
UPPER BEARING RACE (LARGE)
UPPER THRUST BEARING
UPPER BEARING RACE (SMALL)
THRUST BEARING SPACER

= BEARING RETAINER
RETAINER

Screwdriver

Pry bearing retainer
at raised area.

Driver J 7079-2

Oriver J 7079-2 | Installer J 8524-1.
K Also use for seal

installation after
bearing is in place.

X

I
Drive bearing ‘
anr enale I

|

from adjuster.
._’ Bearing with

| Bearing identification

| = remover | toward tool.
Il Jgsas-2 | I
l | |
Il ADJUSTER PLUG | ADJUSTER PLUG I
b S R I — —

Remove bearing and seals. Install bearing and seals.

7. REMOVE AND INSTALL BEARING, WORM,

AND VALVE ASSEMBLY
REMOVE INSTALL
1. Grasp stub Shaftand 1. Installparts as
remove valve and worm shown.

assembly as a unit.

Separate the valve from the worm.
Note how the pinin the worm
fits the slot inthe valve.

THRUST BEARING
AND RACES

VALVE ASSEMBLY
WORM ASSEMBLY

NOTICE: When reassembling
gear make sure angle of thrust
races are as shown.

__________ o —— — — — e

C. Removeand install spool

8. DISASSEMBLEAND ASSEMBLE VALVE

DISASSEMBLE ASSEMBLE

1. Disassemble parts 1. Assemble parts
as shown. as shown.

VALVE BODY "O" RING
VALVE BODY

VALVE SPOOL\

STUB SHAFT

VALVE BODY
RING (teflon)

SPOOLTO BODY "O" RING
A. Loosen shaft cap 1 B. Removeand install stub shaft.
!

| Pullcap out approx. 6 mm(Ys")

l ,

! Jd

|

| Zashi

ZTaplightly on ‘/
1 Pin on shaft and hole in
wood block ! spool (Disengage to remove)

r D. Engage stub shaft

Rotate while removing or |
installing

=

\

Lubricate spool and body
with power steering fluid.

Notch must fully engage
pin and cap must seat
against shoulder.

H36872-387.BG

Figure 21 Power Steering Gear Overhaul (2 of 4)



3B7-16 POWER STEERING GEAR AND PUMP

9. DISASSEMBLEAND ASSEMBLE RACK
PISTON
DISASSEMBLE ASSEMBLE

1. Disassembleparts 1. Assemble parts
as shown. as shown.

2. Clean andinspect

all partslor B‘a?TICE: The black

; s are smaller than the
excessive wear. silver balls. The black
and silver balls must be
installed alternately into
the rack-piston and
return guide to maintain
rack pistonto worm gear
preload.

TEFLON SEAL AND "O" RING—
If replaced lubricate new seal
and "O" ring with power
steering fluid.

Turn worm until worm groove
is aligned with the lower
ball return guide hole.

WORM —Silide all the way
into the rack-piston.

\/Lubricate balls with

power steering fluid.
Install balls, through
ball return guide hole,
while rotatingworm
counterclockwise.

Before assembling rack
in housing. ball retainer
J 21552 must be inserted
into rack to allow
removal of worm

GUIDE — Alternately
install remainder of
balls and retain with
M@ grease at each

end of guide

/

CLAMP

\_——SCREW-Tiqhten

to 5 Newton Metres
(4 Ft.Lbs.)

10. REMOVEAND INSTALL PITMAN SHAFT
SEALS AND BEARING
REMOVE INSTALL

1. Cleanend of
housing thoroughly
to preventdirt from
entering and be
extremely careful not
to score the housing
bare. HOUSING ASSEMBLY

inspect for burrs.

1. Coat seal lip and washer lace
with anhydrous calcium grease.

2. Install parts as shown.

2. Remove retaining ring
with snap ring pliers
J 4245.

3. Usingscrew driver,
pry seals and washers

from bore.
PITMAN SHAFT SEAL Q
(SINGLE LIP) /@

PITMAN SHAFT SEAL Q@

(DOUBLE LIP)
RETAINING RING——/

SEAL BACK UP WASHER Remove only if it
e — e — ——— needs replacing

Bearing
' / remover
J 6278

NEEDLE BEARING

«— Installer
J 8092

Instatier
/ J 6219

Installer
J 22407

When tool bottoms on
housing bearing is
fully installed.

(\

—

e I T SO

Install Pitman shaft bearing. Install Pitman shaft seals.

H35873-3B7-8G
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11. REMOVE AND INSTALL CHECK

VALVE

REMOVE
1. Remove parts as shown.

INSTALL
1. Install parts as shown.

With small screwdriver, pry
check valve from housing.

Care should be taken not to
damage threads when prying

on edge of housing.

<=.= Using a piece of

% tubing, 4 inches

long, carefully

, drive the check

I valve into the
housing.

A. Before adjusting
bearing preload,
rotate the stub shaft
back and forth to
drain all oil from
gear.

8. Usingspannerwrench
J 7624, tighten adiuster
plug until thrust
bearing is firmly
bottomed. 27 Newton
Metres (22 Ft. Lbs.).

Mark housing and
face of adjuster

Turn adjuster
counterclockwise until
mark on face of adjuster
lines up with second

mark on housing.

Measure back
counterclockwise
| 13mm (") and place a
second mark on housing.

| Using punch in notch

| tighten lock nut securely
i Hold adjuster plug to

| maintain alignment of

| the marks

13. PITMAN SHAFT “OVER-CENTER”
SECTOR ADJUSTMENT

When gear is on center
flat on stub shafl is
normally on same side as.
and parallel with, side cover.

The block tooth on the Pitman
shaftis inline with the
over-center preload adjuster. —

B. Back off Dreload adiuster
until it stops, then turn
it in one full turn.

C. Turn adjuster in until
torque to turn stub shaft
is 0.6 to 1.2 Newton Metres
(6to 10in. Lbs.)

| more than reading #1.

I
With gear at center ,l
of travel, check torque |
I
I
!

Torque adjuster lock
nut to 27 Newton Metres
(20 Ft. Lbs.)

to turn stub shaft
(reading #1).
Prevent adjuster screw
from turning while
torqueing lock nut.

H35874.387.8G
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3B7-18 POWER STEERING GEAR AND PUMP

GENERAL SPECIFICATIONS

FLUID . vv e i i e aas POWER STEERING FLUID NO. 1050017 OR EQUIVALENT
ADJUSTMENTS

VALVE ASSEMBLY AND SEALDRAG.. ... iiiiiiiiiiiiiiiiiinens 01 TO 0.4 N'm (1 TO 4 IN. LBS))

THRUST BEARING PRE-LOAD ........covvvvivinnns 0.3 TO 0.4 N'm (3TO 4 IN. LBS.) IN EXCESS OF

VALVE ASSEMBLY AND SEAL DRAG.

OVERCENTER ADJUSTMENT.. ....ovviiiiiiinn, .0.6 TO 1.2N'm (6 TO 10 IN. LBS.) (NEW GEAR)

0.4 TO 0.5 N'm (OR 4 TO 5 IN. LBS.) (USED GEAR)
IN EXCESS OF COMBINED THRUST BEARING PRE-LOAD.

ADJUSTMENT OF THE STEERING GEAR IN THE CAR IS NOT RECOMMENDED BECAUSE OF THE
DIFFICULTY ENCOUNTERED IN ADJUSTING THE WORM THRUST BEARING PRELOAD AND THE
CONFUSING EFFECTS OF THE HYDRAULIC FLUID IN THE GEAR. SINCE A GEAR ADJUSTMENT IS
MADE ONLY AS A CORRECTION AND NOT AS A PERIODIC ADJUSTMENT, IT ISBETTER TO TAKE THE
EXTRA TIME AND MAKE THE ADJUSTMENT CORRECTLY THE FIRST TIME.

SINCE A HANDLING STABILITY COMPLAINT CAN BE CAUSED BY IMPROPERLY ADJUSTED WORM
THRUST BEARINGS AS WELL AS AN IMPROPER GEAR OVER-CENTER ADJUSTMENT, IT IS
NECESSARYTHATTHESTEERINGGEARASSEMBLYBEREMOVEDFROMTHECARANDBOTH
THRUST BEARING ANDOVER-CENTER PRELOAD BECHECKEDANDCORRECTEDAS NECESSARY.
AN IN-CAR CHECK OF THE STEERING GEAR WILL NOT SHOW A THRUST BEARING ADJUSTMENT

ERROR.

TORQUE SPECIFICATIONS

POWER STEERING PUMP N'-m LBS. FT.
.......................................................... 48 35
................................................... 50 37
.......................................................... 27 20
SYSTEM CAPACITY
COMPLETE SYSTEM. ..ttt ittt s ti et ie st ta e ta e taa s tnasennnennns 1-'/« LITERS 1-'/QTS.
PUMP ON LY .. ittt ittt s te s tae st ae e ae st ae s taa s taneanrennnenns Y2 LITER V2 QT.
STEERING GEAR
RECOMMENDED TORQUE SPECIFICATIONS
N-m LBS. FT
GEAR TO FRAME BOLTS ...ttt it iie it it enie e A10 80
HIGH PRESSURE LINE FITTING (ATGEAR) .....oviiiiiiiiiiiieeen 27 20
OIL RETURN LINE FITTING (AT GEAR). v v 27 20
ADJUSTING SCREW LOCKNUT. ...ttt ittt i i i i e 27 e 20
SIDE COVER BOLT S, ittt it ie e vttt ie i eaae s 60 ... 45
ADJUSTER PLUG LOCKNUT ..ot cie i ae e 110 ..ot 80
RETURNGUIDE CLAMP SCREWS ...ttt iieee e B e 4
RACK-PISTONPLUG.. .. ittt i eaee 100 ..., 75
PITMAN SHAFT NUT ... . e i 250 ...l 185
COUPLING FLANGE BOLT ...ttt 48 i 35
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Figure 24 Specifications
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[POWER STEERING GEAR |

=
55

POWER STEERING PUMP

KEY | ToOL NO. NAME KEY | TooL No. NAME
A | J8176-0 | PRESSURE TESTING MANIFOLD E | 38947 | RACK-PISTON TEFLON RING COMPRESSOR
8 |J6188 | END COVER SEAL AND NEEDLE F | 37624 | SPANNER WRENCH

BEARING INSTALLER G | 321552 | RACK PISTON ARBOR
c |Je221 BEARING INSTALLER H | 52431501 PITMAN ARM PULLER
D |J6278 | PITMAN SHAFT BEARING REMOVER i | 320107 | PITMAN ARM PULLER
AND INSTALLER
I STUB SHAFT SEAL PROTECTOR
D |Je278-2 | ADAPTER (USED WITH J-8278 FOR 129810
INSTALLING PITMAN SHAFT SEALS J | J7728 | SEALINSTALLER
AND BEARING) K | 323600 | BELT TENSION GAGE
E |37578 | RACK-PISTON TEFLON RING L | J25033-8| POWER STEERING PUMP PULLEY INSTALLER
COMPRESSOR M | J25024-8| POWER STEERING PUMP PULLEY REMOVER
|

H35878-3B7-BG

Figure 25 Special Tools








