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SUSPENSION AND STEERING LINKAGE CHECK 

Power Steering gear lubrication is accom
plished by the oil supplied through the gear by 
the power steering pump. Regular or seasonal 
changes are unnecessary. Refer to PERIODIC 
MAINTENANCE, Section 0, for steering linkage 
lubrication requirements. 

STEERING LINKAGE 
(Figs. 9-1 and 9-2) 

GENERAL INFORMATION 

1. Raise car on one side at frame torque box 
located directly behind the front wheel so that 
tire is approximately one inch off the floor. 

2. Position dial indicator as shown in Fig. 9-3. 

3. Grasp front wheel as shown in Fig. 9-3. 
With wheels in straight ahead position, move 
wheel back and forth without moving steering 
wheel. Gauge reading should not exceed .180". 

The only steering linkage adjustment is at the 
tie rod sleeves for the setting of steering wheel 
spoke alignment and front wheel toe-in. 

4. If gauge reading is not within specifications, 
a check should be made of all suspension 
and linkage parts. 
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Fig. 9-1 Steering Linkage (52 through 86 Series) 

Fig. 9-2 Steering Linkage (33 through 38 Series) 
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Fig. 9-3 Suspension and Linkage Check 

STEERING GEAR LASH CHECK 

1. With the front wheels on the floor and in the 
straight ahead position, move steering wheel 
in both directions without moving the front 
wheels. 

NOTE; If car is equipped with power 
steering, the engine must be running. 

2. If steering gear lash exceeds two inches 
maximum and/or the gear binds when turning 
steering wheel from lock to lock, the gear 
must be adjusted or the cause of the bind 
corrected. 

REPLACEMENT OF STEERING 
LINKAGE PARTS 

PITMAN ARM 

To disconnect the pitman arm from the pitman 
shaft use Tool J-5504-B or a similar puller. 
Upon assembly, install the pitman arm with the 
front wheels in the straight ahead position and 
with the steering wheel at the center of its travel. 
Torque pitman shaft nut to 150 ft. lbs. 

LINKAGE JOINTS 

NOTE: When disconnecting a linkage joint, no 
attempt should be made to disengage the joint 
by driving a wedge between the joint and the 
attached part. 

Tie rod joints should be disconnected from the 
relay rod, after removing the attaching nut, by 

Fig. 9-4 Disconnecting Linkage Joint 

using Tool J-5504-B. (Fig. 9-4) To disconnect 
the outer end of a tie rod, remove the tie rod to 
plain arm attaching nut, then tap the END of the 
PLAIN ARM with a hammer to free the tie rod 
from the plain arm. Tool BT 6320 can be used 
to remove the tie rod ends, however the seal 
must be cut before the tool can be used. Use 
new seals on assembly. (Fig. 9-5) Upon r e 
assembly, the linkage joint nuts should be 
torqued to 50 ft. lbs. To remove the pitman 
arm or idler arm from the relay rod, the steering 
linkage should be removed from the car. After 
removing the nut, the relay rod can be clamped 
in a vise or supported so that the joint can be 
driven out of the relay rod. 

IDLER ARM AND SUPPORT ASSEMBLY 

The idler arm and support is serviced as an 
assembly and no adjustments are required. When 
installing the support to the frame bracket, torque 
the bolts to 35 ft. lbs. 

TIE RODS 

Whenever the tie rod end is assembled to the 
tie rod and prior to assembling the tie rod end to 
the plain arm, make certain that an equal number 
of tie rod and tie rod end threads are exposed at 
each end of the tie rod sleeve. 
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Fig. 9-5 Disconnecting Linkage Joint 

LINKAGE ADJUSTMENT 

Toe-in and steering wheel spoke alignment is 
obtained by turning the adjusting sleeves on the 
tie rods which in turn lengthen or shorten the tie 
rod assemblies. Refer to WHEEL ALIGNMENT. 
After adjusting toe-in, make certain that the 
sleeve clamps are positioned as shown in Fig. 9-2 
or 9-6. 

MANUAL STEERING (Fig. 9-7) 
ADJUSTMENTS (ON CAR) 

Before any adjustments are made to the steer
ing gear in an attempt to correct such conditions 
as shimmy, hard or loose steering, or road shock, 
a careful check should be made to determine that 
front end alignment, shock absorbers, wheel bal
ance, and tire pressure are correct. 

There are two adjustments on the manual steer
ing gear: 

a. WORM BEARING PRE-LOAD ADJUSTMENT 

b. OVERCENTER ADJUSTMENT 

NOTE: The worm bearing pre-load adjust
ment must be checked and corrected if neces
sary before the overcenter adjustment is 
made. Failure to follow the proper sequence 
may result in damage to the steering gear. 

W O R M BEARING PRE-LOAD ADJUSTMENT 

1. Disconnect the pitman arm from pitman shaft 
using Tool J-5504-B or a similar puller. 

2. Loosen pitman shaft adjusting screw locknut 

Fig. 9-6 Tie Rod Clamp Positioning 
(52 through 86 Series) 

and loosen adjusting screw a few turns. (Fig. 
9-7) 

3. Using an inch pound torque wrench measure 
the torque which is required to keep the wheel 
in motion at about 30° off straight ahead 
position. (Fig. 9-8) 

4. The torque required should be between 4 and 7 
inch pounds. If it is not, it will be necessary 
to loosen the worm bearing adjuster locknut 
with a brass drift (Fig. 9-9) and turn the 
worm bearing adjuster the required amount to 
bring the torque within limits. 

Fig, 9-7 Manual Steering Gear 
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Fig. 9-8 Checking Worm Bearing Pre-load 

5. When adjustment is correct, retighten locknut 
to 100 ft. lbs. and recheck pre-load. 

OVERCENTER ADJUSTMENT 

1. After making the worm bearing adjustment, 
the pitman shaft adjusting screw should be 
tightened until a pull of 4 to 10 inch pounds 
in excess of worm bearing pre-load is r e 
quired to turn the wheel through the center 
range. (Approximately 2-7/8 turns from 

Fig. 9-9 Loosening Lock Nut 

Fig. 9-10 Over-Center Adjustment 

either end of travel on car or 3-1/8 turns 
for bench adjustment.) (Fig. 9-10) Tighten 
the locknut to 27 ft. lbs. and recheck the 
overcenter adjustment. 

2. After adjustments have been made, assemble 
pitman arm to pitman shaft with front wheels 
and steering wheel in the straight ahead po
sition so that splines will align properly. 
Torque pitman shaft nut to 150 ft. lbs. 

GEAR ASSEMBLY 
REMOVE AND INSTALL 

1. Remove the two flex coupling flange attaching 
nuts and lockwashers. 

2. Hoist front of car and support car with floor 
stands under outer ends of lower control 
arms. 

3. Remove pitman shaft nut and pull pitman arm 
from shaft using Tool J-5504-B or a similar 
puller. 

4. Remove gear to frame bolts, position steering 
linkage and speedometer cable, if so equipped, 
out of the way and withdraw gear assembly 
from under car. 

If necessary to remove the upper worm shaft 
seal with the gear assembled, punch a small hole 
in the seal and install a small metal screw ap
proximately two turns, then pry out the seal 
with a pair of side cutters. Drive new seal flush 
with housing with Tool J-21421. 

To install gear, apply wheel bearing grease to 
the gear mounting pads to prevent gear to frame 
squeak, then reverse removal procedure. Torque 
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steering gear to frame bolts to 80 ft. lbs. Torque 
pitman shaft nut to 150 ft. lbs. 

SERVICING INDIVIDUAL UNITS 

DISASSEMBLY OF GEAR 

1. Clamp gear in a vise. 

2. Loosen the pitman shaft adjusting screw 
locknut. 

3. Rotate worm shaft 3-1/8 turns from end of 
travel, then remove side cover and pitman 
shaft from steering gear housing. 

4. Loosen worm bearing adjuster locknut with a 
brass drift, then remove locknut and adjuster 
assembly from gear housing. 

5. Remove worm shaft assembly (with ball nut) 
out through bottom of housing. Remove upper 
worm bearing from steering shaft. 

PITMAN SHAFT AND SIDE COVER 

Disassembly 

1. Remove pitman shaft adjusting screw locknut. 

2. Thread, adjusting screw through pitman shaft 
cover, then remove cover and gasket. 

3. Wash all parts in clean solvent and dry with 
compressed air. Inspect parts. 

If the bushing in the side cover is defective the 
side cover must be replaced as the bushing is not 
serviced separately. 

Assembly 

1. Check the end clearance of the adjusting 

Fig. 9-11 Manual Steering Gear 
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Fig. 9-12 Checking End CI earance 

screw in the slot of the pitman shaft. (Fig. 
9-12) The screw should rotate freely but not 
have more than .002" clearance. If clearance 
exceeds .002", select the proper shim to bring 
the clearance to specification. (Shim thick
nesses are .063", .065", .067", and .069") 

2. Assemble the pitman shaft and adjusting 
screw (with proper shim) to side cover. 
Thread the adjusting screw through the side 
cover until the side cover bottoms on the 
pitman shaft. 

3. Install locknut but do not tighten. 

HOUSING 

Disassembly 

1. If pitman shaft seal ONLY is to be replaced, 
use a small chisel to collapse the seal so it 
can be lifted from the housing. (Fig. 9-13) 

Fig. 9-13 Removing Pitman Shaft Seal 

Fig. 9-14 Removing Bushing 

2. If pitman shaft bushing is to be replaced, 
use Tool J-8810 with Driver Handle J-8092 
to drive bushing and seal from housing. (Fig. 
9-14) 

3. The upper worm bearing race can be r e 
moved with a brass drift and installed with 
Tool J-8811. 

4. Wash housing in clean solvent and dry with 
compressed air. 

Assembly 

1. If pitman shaft bushing was removed, place a 
new bushing over end of Tool J-8810, then 
drive bushing into housing as shown in Fig. 
9-15. 

2. Place a new seal into housing with lip of seal 
facing inward. Drive seal in the housing until 
it bottoms against shoulder of counterbore, 
using Tool J-8811. (Fig. 9-16) Coat lip of 
seal with seal lubricant, Par t No. 1050169. 

W O R M BEARING ADJUSTER 

1. Pry lower worm bearing retainer from ad
juster, then remove lower worm bearing. 

2. Wash all parts in clean solvent and dry with 
compressed air. Inspect parts for wear. 
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Fig. 9-15 Installing Pitman Shaft Beari "9 

Fig. 9-17 Positioning Ball Nut 

Assemble 

Pack lower worm bearing with water resistant 
E.P. grease, then place bearing on race and 
install retainer. 

BALL NUT 

Remove 

1. Remove ball return guide clamp and guides 
from ball nut. 

2. Rotate worm until all balls have dropped out 
of the nut, then remove nut from worm. 

3. Wash all parts in clean solvent and dry with 
compressed air. Inspect parts for wear. 

Install 

1. Coat ball nut and worm with steering gear 
lubricant. 

2. Slide ball nut over worm. (Fig. 9-17) 

Fig. 9-16 Installing Pitman Shaft Seal Fig. 9-18 Ball Installation 
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3. Position the ball return guides on the ball 
nut. 

4. Install 25 balls into each circuit through the 
hole in the return guides. (Fig. 9-18) 

5. Install the guide clamp. 

ASSEMBLY OF STEERING GEAR 

1. Pack the upper worm bearing with water 
resistant E.P. grease (Multi-Purpose Gear 
Lubricant), then slide upper worm bearing 
over worm shaft and position bearing against 
worm. Install grommet. Slide worm shaft, 
bearing and ball nut assembly into gear 
housing. 

2. Install worm bearing adjuster into gear hous
ing. Adjuster should be installed just tight 
enough to hold worm bearing in place. Final 
adjustment will be made later. 

3. Install pitman shaft and side cover assembly 
and gasket, with sector and ball nut teeth 
centered as shown in Fig. 9-19. Torque side 
cover bolts to 22 ft. lbs. 

4. Fill steering gear with water resistant E.P. 
grease. 

5. Steering gear should be bench adjusted before 
it is installed in the car as follows: 

a. Attach Torque Wrench J-5853 to worm 
shaft and turn shaft to extreme right or 
left position. 

b. Turn worm bearing adjuster to obtain a 
reading of 4 to 7 inch pounds with worm 
shaft turning slowly. Worm bearing pre 
load adjustment must be made within 1/2 
turn of worm shaft from extreme position. 

c. Tighten worm bearing adjuster locknut and 
recheck reading. 

d. Turn worm shaft from one extreme to the 
other while counting turns, then turn back 
1/2 the total number of turns. This places 
the steering gear on the ' 'overeenter - - or 
"high point" position. 

e. Loosen pitman shaft lash adjuster locknut 
and turn lash adjuster until a reading of 4 
to 10 inch pounds higher than worm bearing 
pre-load is obtained while rotating worm 
through the "overcenter" range. Tighten 
locknut and recheck reading. Total "over-
center" pull should not exceed 14 inch 
pounds. 

Fig. 9-19 Sector and Ball Nut Centered 

POWER STEERING PUMP 

OPERATION (Fig. 9 -20) 

Oil is supplied from the reservoir to the pump
ing chambers (composed of the cam ring, rotor, 
thrust plate and pressure plate) through passage 
A. Oil discharged from, the pumping chamber is 
discharged to cavity B. From the cavity B, oil 
passes through orifice C into the outlet passage 
and on through the flexible lines to the steering 
gear. Part of the oil in cavity B passes through 
openings D in the pressure plate to act on the 
inner edge of the ten vanes and assist centrifugal 
force in keeping the vanes out against the cam 
ring. The thrust plate has four blind cavities 
directly opposite these four openings in the pres
sure plate to prevent side thrust on the vanes. 

When pump output exceeds the calibration of 
orifice C, a back pressure builds up behind the 
flow control valve at E which overcomes spring 
force and opens the valve to allow oil to return 
to the intake side of the pump and to the rese r 
voir. (Inset, Fig. 9-20) Flow control is desirable 
to reduce power consumption which would other
wise result if the pump were allowed to circulate 
oil through the steering gear with no regulation 
when driving at high speed. 

When steering conditions demand high pres 
sure for power assist, the pump builds up suf
ficient pressure on the steering gear rack-piston 
to turn the pitman shaft. This pressure is also 
being exerted on the front end of the flow control 
valve through passage F. When extremely high 
pressure is built up in the steering gear (such as 
when holding the steering linkage against its stop) 
the pressure relief ball G is forced from its seat. 
Oil flowing past the ball, plus the normal internal 
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Fig. 9-20 O i l Flow (Except 33 through 35 Series) 

leakage at the outer edge of the flow control valve, 
reduces the pressure on the forward side of the 
flow control valve. The flow control valve then 
opens, allowing oil to return to the intake side of 
the pump and to the reservoir. 

When making a partial turn at low speed, the 
pressure requirements are normally well below 
maximum pressure, so the pressure relief ball 
will be closed. Also the pump output is less than 
system requirements so the flow control valve 
is closed. 

MINOR SERVICE OPERATIONS 

PUMP BELT ADJUSTMENT 

Checking 

Position Gauge 33-70M on pump belt as shown 
in Fig. 9-21. If the pointer of tool does not index 
with correct mark, corresponding with the type of 
belt to be adjusted, the belt should be adjusted as 
follows: 

Adjustment 

With Gauge 33-70M positioned on pump belt, 
loosen the pump attaching bolts and adjust the 
belt tension by moving the pump away from 
engine. 

SERVICING OF THE FLOW CONTROL 
VALVE (WITHOUT REMOVING PUMP 
ASSEMBLY FROM CAR) 
(EXCEPT 33 AND 35 SERIES) 

1. Disconnect high pressure hose from pump 
union and drain oil. 

2. Remove union and withdraw flow control valve 
and spring with a magnet. 

3. For disassembly and assembly of flow control 
valve refer to Step 13 under PUMP DISAS
SEMBLY and Step 1 under PUMP ASSEMBLY. 

4. To install reverse the above procedure and 
install a new " O " ring seal on the union. 

PUMP SHAFT OIL SEAL REPLACEMENT 
(WITHOUT DISASSEMBLING PUMP) 
(EXCEPT 33 AND 35 SERIES) 

The pump shaft oil seal can be replaced without 
disassembling the pump from the car as follows: 

1. With the pump pulley removed, bend a piece 
of .005" shim stock (approximately 2-1/2" 
long) into a cylindrical shape, then push the 
shim stock past seal until it bottoms in pump 
body. (Fig. 9-22) 

NOTE: The use of seal protector Tool 
J-7132-1 will aid in pushing shim stock into 
pump body. The use of shim stock around the 
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Fig. 9-21 Adjusting Power Steering Belts 
drive shaft will prevent damage to the ma
chined surfaces of the shaft when removing 
seal. 

2. Cut metal body of seal with a small chisel 
as shown in Fig. 9-22. 

3. Tear metal body approximately 1" with di
agonals. Force an awl between the pump body 
and the OD of seal to collapse the seal, then 
pry seal from pump body. (Fig. 9-23) Re
move shim stock. 

4. Apply special seal lubricant (PartNo. 1050169) 
to the sealing lip of a new seal, then install 
seal over seal protector Tool J-7132-1 with 
metal side of seal against tool. 

5. Slide Tool J-7132-1 (with seal) over drive 
shaft, then using Tool J-7132-2, drive seal 
into pump body. (Fig. 9-24) 

Fig. 9-23 Removing Pump Seal 

6. Remove tools. 

POWER STEERING PUMP 

(ALL EXCEPT 33 THROUGH 35 SERIES) 

Removal and Installation 

The power steering pump is attached as shown 
in Figs. 9-25 and 9-26. When removing the pulley 
nut do not loosen the belt tension as the belt 
tension will prevent the pulley from turning. 

When disconnecting the hoses from the pump, 
secure the end of the hoses above the fluid level. 
Cap the pump fittings. 

Fig. 9-22 Cutting Pump Seal Fig. 9-24 Installing Pump Seal 
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Fig . 9 -25 Pump Mount ing (52 through 86 Series) 

To install, reverse the removal procedure. 
Torque fastenings as illustrated in Fig. 9-25. 
Fill reservoir with Fluid, Par t No. 1050017, then 
bleed pump by turning pulley counterclockwise 
until air bubbles cease to appear. Refill r e se r 
voir to proper fluid level, if n e c e s s a r y . 
Adjust pump belt as outlined under PUMP BELT 
ADJUSTMENT. 

DISASSEMBLY (Fig. 9-28) 

1. Clean the exterior of the pump and drain the 
reservoir. Lightly clamp the pump body in a 
vise so that the rear of the reservoir is facing 
up. 

2. Remove the rear mounting stud and then r e 
move the " O " ring seal. Discard the seal. 

3. Remove the union. Remove " O " ring seal 
from union and discard. 

4. Remove the reservoir by rocking it while 
pulling upward. Remove pump body from vise. 

5. Remove the " O " ring, flow control valve a s 
sembly and spring from the bore in the pump 
body. 

6. Rotate the end cover retainer ring so that one 
end of the ring is over the hole in the side of 
body, then force end of ring from its groove 
and remove ring. (Fig. 9-27) 

7. Remove end cover from pump body. If cover 
is cocked in pump body, tap plate with a soft 
hammer to free up. 

8. Remove the two pressure plate springs from 
the dowel pins. 

9. Remove the drive shaft key, then place the 
pump on a bench with the drive shaft up. Tap 
end of shaft with a soft hammer until it is 
free. 

10. Lift the pump body off the shaft, then remove 
the drive shaft, thrust plate, dowel pins, cam 
ring, rotor, vanes and pressure plate. 

11. Remove two inside and one outside " O " rings 
from the pump body. 

12. Pry the drive shaft oil seal from the pump 
body with a screwdriver. 

13. If necessary to disassemble the flow control 
valve, proceed as follows: 
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Fig. 9-26 Pump Mounting 34-36-38 Series 

Fig. 9-26A Pump Mounting (33 and 35 Series) 
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Fig. 9-27 Removing End Cover Retaining Ring 

a. Clamp the valve in a brass jawed vise. 

b. Remove the hex head plug and shims. (Fig. 
9-29) Note the number of shim(s) on the 
plug so the same number of shim(s) can be 
reinstalled during assembly. 

c. Remove the pressure relief ball, guide 
and spring from the flow control valve. 

CLEANING AND INSPECTION 

1. Wash all parts in clean solvent, blow out all 
passages with compressed air and air dry. 

2. Inspect the drive shaft for wear and see that 
the seal area of the shaft is smooth and free 
of nicks. 

3. Check the fit of the vanes in the rotor slots. 
They must slide freely but snugly in the slots. 
Tightness may be relieved by thorough clean
ing or by removal of irregularities with a fine 
stone. Replace the rotor and/or vanes if ex
cessive looseness exists between the rotor 
and vanes. 

4. Inspect the flat surfaces on the thrust plate 
and pressure plates for scoring or irregular 
wear. Light scores can be smoothed by light 
lapping, after which all lapping compound must 
be thoroughly removed. 

5. Inspect all ground surfaces of the cam ring 
for roughness or irregular wear. Light 

Fig. 9-29 Flow Control Valve 

Fig. 9-28 Power Steering Pump (Except 33-35 Series) 
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Fig. 9-30 Installing Pump Seal 

scores on the flat surfaces may be smoothed 
by lapping. Normal wear or scuff marks on 
the inner surface do not affect pump operation 
or cause excessive noise; however, if the 
wear consists of chatter marks or gouges, 
both the cam ring and vanes should be 
replaced. 

6. Inspect the ground surfaces of the flow con
trol valve and remove any slight i rregulari
ties with a fine stone. Install the flow control 
valve spring on the valve, insert the spring 
end of the valve- in the pump body and check 
the fit of the valve by pushing it down into its 
operating position. 

7. Check the end cover for nicks on the surface 
which contacts the " O " ring. Remove small 
nicks with a fine stone. Replace the cover if 
it is badly nicked or distorted. 

Fig. 9-32 installing Cam Ring 

8. Inspect the pump body bushing. If the bushing 
is scored or badly worn, replace the pump 
body and bushing as an assembly. 

9. Inspect the reservoir for cracks, broken 
welds or distortion. If any of these conditions 
are present, replace the reservoir. 

ASSEMBLY 

1. If the flow control valve was disassembled, 
assemble as shown in Fig. 9-29. Use the 
same number of shims removed, as altering 
shim thickness will change relief pressure. 
Tighten the plug to approximately 4 ft. lbs. 

2. Apply Special Seal Lubricant (Part No. 
1050169) to the sealing lips of a new drive 
shaft seal and drive the seal into the pump 
body using Tool J-7132-2. (Fig. 9-30) Re
move tool. 

3. Place Seal Protector J-7586 over the threaded 
end of the shaft, then install the shaft in the 
pump body. (Fig. 9-31) Remove protector. 

4. Lightly clamp body in a vise, cavity up. 

5. Coat a new pressure plate to pump body " O " 
ring with petrolatum and install in the lower 
groove in the pump body. 

NOTE: This " O " ring is slightly smaller 
in diameter than the end cover " O " ring. 

6. Coat the end cover to pump body " O " ring 
with petrolatum and install in the upper " 0 " 
ring groove. 

7. Install the two dowel pins in the holes at the 
bottom of the pump body cavity. 

8. Install the thrust plate over the dowel pins 
with the oil ports up. 

Fig. 9-31 Installing Pump Shaft 
NOTE: One of the dowel pin holes is 

slightly elongated in both the thrust plate and 
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Fig. 9-33 Installing End Cover 
cam ring. These holes should be at the same 
dowel pin to minimize the possibility of pump 
noise. (Fig. 9-32) 

9. Install the cam ring with the small holes over 
the dowel pins SO THAT THE ARROW ON 
THE OUTER SURFACE IS NEAR THE TOP 
OF THE CAM RING. (Fig. 9-32) 

10. Install the rotor with the alignment sleeve 
down. 

11. Install the vanes in the rotor slots with the 
radius edge of vanes outward. 

12. Apply petrolatum to the outer circumference 
of the pressure plate, then, with the oil ports 
down toward the rotor, install the pressure 
plate over the dowel pins through the two 
smallest notches in the pressure plate until 
the pressure plate seats against the cam ring. 

13. Install the two springs over the dowel pins. 

14. Install the end cover and retaining ring as 
follows: 

a. Apply petrolatum to the outer circumfer
ence of the end cover and position the 
cover into the pump body. 

b. Install Differential Side Bearing Puller 
(J-8107), along with a 1/2" drive socket to 
press the end cover down beyond the r e 
taining ring groove. (Fig. 9-33) 

c. Install the retaining ring in the pump body 
and remove the puller and socket. 

15. Install flow control valve spring, flow control 
valve (hex head plug end down), and " O " ring 
seal into pump body bore. 

1. Union 
2. Seal 
3. Mounting Studs 
4. Reservoir 
5. Dip Stick and Cover 
6. Filter 
7. Cage Assembly 
8. End Cover Retaining Pin 
9. End Cover 

10. Spring 
11. Pressure Plate 
12. Pump Ring 
13. Vanes 
14. Drive Shaft Retaining Ring 
15. Rotor 
16. Thrust Plate 
17. Dowel Pins 
18. End Cover "0 " Ring 

19. Pressure Plate "0" Ring 
20. Mounting Stud "0" Ring Seals 
21. Flow Control Valve 
22. Flow Control Valve Spring 
23. Flow Control Valve "0" Ring Seal 
24. Pump Body 
25. Reservoir "0" Ring Seal 
26. Shaft Seal 
27. Shaft 

F i g . 9 -34 Power Steering Pump (33 and 35 Series) 
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Fig. 9-35 Removing End Cover Ring 

16. Apply petrolatum to the reservoir to pump 
body " O " ring, then install the " O " ring on 
the pump body. 

17. Place the reservoir over the pump body, align 
the holes, and push the reservoir down over 
the " O " ring. 

18. Install the " O " ring seal on the short end of 
the mounting stud, then install the stud and 
tighten to 35 ft, lbs. 

19. Install the " 0 " ring on the union, (groove 
next to hex head) then install union and tighten 
to 20 ft. lbs. 

Fig, 9-36 Impeller Unit Removal 

20. Install the drive shaft key while supporting 
the shaft on the opposite side. 

POWER STEERING PUMP 
(33 AND 35 SERIES) 

Disassembly (Fig. 9 -34 ) 

Clean outside of pump in a nontoxic solvent 
before disassembly. 

1. Remove union and seal. 

NOTE: In clamping pump in vise, be care
ful not to exert excessive force on front hub 
of pump as this may distort the bushing. 

2. Remove pump reservoir retaining studs. 

3. Remove reservoir from housing. 

4. Remove mounting bolt " O " rings and union 
" O " rings. 

5. Remove filter and filter cage. Discard filter 
element. 

6. Remove end plate retaining ring. Compress 
end plate retaining ring by inserting small 
punch in 1/8" diameter hole in pump housing. 
When ring is in compressed position, remove 
with screwdriver as shown. (Fig. 9-35) 

7. Remove end plate. End plate is spring-loaded 
and will generally sit above the housing level. 
If sticking should occur, a slight rocking 
action or light tapping with hammer will free 
the plate. 

8. With pump in vise, remove shaft woodruff key 
and tap end of shaft gently with soft hammer 
until pressure plate, pump ring, rotor as 
sembly and thrust plate may be removed as 
a unit. (Fig. 9-36) 

9. Remove end plate " O " ring. 

10. Separate the parts removed in Step 8. If in
spection shows shaft to be defective, separate 
it from rotor by removing retaining snap ring. 

Inspection 

Clean all metal parts in a nontoxic solvent and 
inspect as follows: 

1. Flow control valve must slide freely in hous
ing bore. If sticking is observed, check for 
dirt and burrs. 
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F ig . 9 -37 Power Steering Pump (33 and 35 Series) 

2. Check cap screw in the end of the flow control 
valve for looseness. If loose, tighten, being 
careful not to damage machined surfaces. 

3. Be sure that pressure plate and pump plate 
surfaces are flat and parallel with pump ring. 
Check all of these parts for cracks and 
scoring. 

NOTE: A high polish is always present on 
rotor pressure plate and thrust plate as a 
result of normal wear. Do not confuse this 
with scoring. 

4. Make certain vanes were installed with round
ed edge toward pump ring and see that they 
move freely in rotor slots. 

5. If the flow control plunger is suspected of 
being faulty, install a new part. This part 
is serviced as a unit only and is factory 
calibrated. 

6. Check drive shaft for worn splines, breaks, 
bushing material pick-up, etc. 

7. Always replace all rubber seals and " O " 
rings when pump is dismantled. 

8. Check reservoir, studs, casting, etc. for 
burrs and other faults which would impair 
proper operation. 

Assembly (Fig. 9 -37 ) 

Be sure all parts are clean during reassembly. 

1. Install new shaft seal, using Tool J-8818 as 
shown in Fig. 9-38 and insert shaft at hub end 
of housing, spline and entering mounting face 
side. (Fig. 9-39) 

2. Install thrust plate on dowel pins with ported 
face to rear of pump housing. (Fig. 9-40) 

3. Install rotor, which must be free on splines, 
on pump shaft over splined end. 

NOTE: Assemble rotor with countersunk 
side toward shaft. 

4. Using suitable tool, install shaft retaining 
ring. (Fig. 9-41) 

5. Install pump ring on dowel pins with direction 
of rotation arrow to the rear of the pump 
housing. (Fig. 9-42) Rotation is clockwise as 
viewed from pulley. 

6. Install vanes in rotor slots with radius edge 
towards outside as shown in Figs. 9-43 and 
9-44. 

7. Lubricate outside diameter and chamfer of 
pressure plate with petroleum jelly to insure 
against damaging " O " ring and install on 
dowel pins with ported face toward the pump 
ring. Seat pressure plate by placing large 
socket on top of plate and pushing down with 
hand. (Pressure plate will travel about 1/16" 
to seat.) 

8. Install pressure plate spring in center groove 
of pressure plate. (Fig. 9-45) 

9. Install end plate " O " ring. 
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Fig. 9-38 Installing Seal 

Fig. 9-39 Shaft Installation 

Fig. 9-41 Installing Shaft Snap Ring 

Fig. 9-42 Installing Pump Ring 

Fig. 9-40 Installing Thrust Plate 

Fig. 9-43 Installing Vanes 
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Fig. 9-44 Correct Vane Assembly 

Fig. 9-45 Installing Pressure Plate Spring 

Fig, 9-46 Installing End Cover Retaining Ring 

Fig. 9-47 Installing Flow Control Valve 

10. Lubricate outside diameter and chamfer of 
end plate with petroleum jelly to insure 
against damaging " O " ring and install in 
housing using an arbor press as shown in 
Fig. 9-46. 

11. Install end plate retaining ring while pump is 
in arbor press . Be sure it is completely 
seated in the groove of the housing and that 
ring gap is in position shown in Fig. 9-46. 

12. Install flow control spring and flow control 
plunger. Be sure hex head screw goes into 
bore first. (Fig. 9-47) 

13. Install filter cage and a new filter. 

14. Install stud seals and union seal. 

15. Place reservoir in normal position and press 
down until reservoir seats on housing. Check 
position of stud seals and union seal. 

16. Install studs, union and drive shaft woodruff 
key. Support the shaft on the opposite side of 
key when tapping key into place. 

17. Slide pulley on shaft. Do not hammer pulley. 

18. Install pulley nut and torque to 40 ft. lbs. 

NOTE: Always use a new pulley nut. 

POWER STEERING GEAR 
(Fig. 9-48) 

OPERATION 

NEUTRAL (STRAIGHT AHEAD POSITION) 
(Fig. 9 -49) 

When turning effort is not being applied at the 
steering wheel, the slots in the spool valve are 
positioned so that oil entering the valve body from 
the housing pressure port passes through the slots 
in the spool valve to the oil return port in the 
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Fig. 9-48 Power Steering Gear 

housing. The chambers at both ends of the rack-
piston and around the pitman shaft are always 
full of oil, which acts as a cushion to absorb road 
shock so that they are not transferred to the 
driver. In addition, this oil lubricates all the 
internal components of the gear. 

RIGHT TURN (Fig. 9 -50) 

When the steering wheel is turned to the right, 
the worm resists being turned because of the r e 
sistance offered by the front wheels. The valve 
body also resists turning because it is pinned to 
the worm. Driver force exerted at the steering 
wheel turns the lower shaft and spool valve a 
slight amount which twists the torsion bar between 
the worm and the spool valve. This slight amount 
of turning of the spool valve is sufficient to posi
tion the slots in the valve body and spool valve for 
power assist. 

The right turn slots in the spool valve are 
closed off from the return (wide) slots in the valve 
body and opened more to the pressure (narrow) 
slots in the valve body. The left turn slots in the 
spool valve are closed off from the pressure slots 

in the valve body and opened more to the return 
slots in the valve body. 

Pressure immediately begins to build up against 
the lower end of the rack-pis ton, forcing it upward 
to apply turning effort to the pitman shaft. The oil 
in the chamber at the upper end of the rack-piston 
is then forced out through the valve body and spool 
valve through the oil return port to the pump 
reservoir. 

The instant the driver stops applying turning 
effort to the steering wheel, the spool valve is 
forced back into its neutral position by the torsion 
bar. Oil pressure on the lower end of the rack-
piston then decreases so that pressure is again 
equal on both sides of the rack-piston, and the 
front wheels return to the straight ahead position, 
when the car is moving. 

Under normal driving conditions, oil pressure 
does not exceed 200 psi except when turning cor
ners where it does not ordinarily exceed 600 psi. 
Oil pressure, when parking, ranges from 1,200 to 
1,300 psi depending upon road conditions and 
weight of the car. The steering effort during 
normal driving, ranges from 1 to 2 lbs. and during 
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Fig. 9-49 Neutral Position 

Fig. 9-50 Right Turn Position 
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Fig. 9-51 Left Turn Position 

parking from 2 to 3-1/2 lbs. again depending upon 
road conditions. 

A check valve located under the high pressure 
connector seat (Fig. 9-34) hydraulically dampens 
the shock transmitted to the steering gear when 
driving on washboard roads. 

LEFT TURN (Fig. 9 -51 ) 

When the steering wheel is turned to the left, 
the relationship between the spool valve slots and 
valve body slots is again changed through twisting 
of the torsion bar. Pressure immediately builds 
up against the upper end of the rack-piston, forc
ing it downward to apply turning effort to the 
pitman shaft. The oil in the chamber at the lower 
end of the rack-pis ton is forced out through the 
valve body and spool valve to the pump reservoir. 

ADJUSTMENT (ON CAR) 

OVERCENTER ADJUSTMENT 

The overcenter adjustment is the only power 
steering gear adjustment which can be made on 
the car; however, in order to make this adjust
ment, it is also necessary to check the combined 
ball and thrust bearing pre-load. 

1. Remove the pitman shaft nut, then disconnect 
the pitman arm from the pitman shaft using 
Puller J-5504-B or a similar puller. 

2. Loosen the pitman shaft adjusting screw lock-
nut and thread the adjusting screw out to the 
limit of its travel through the pitman shaft 
side cover, then turn the screw back 1/2 turn. 

3. Disconnect the horn wire at the relay, then 
remove the horn button or ornament from the 
steering wheel. 

4. Count the number of turns of the steering 
wheel through its full travel to locate the 
steering wheel at its center of travel. 

5. Check the combined ball and thrust bearing 
pre-load with an inch-pound torque wrench on 
the steering shaft nut by rotating through the 
center of travel. (Fig. 9-52) Note the highest 
reading. 

6. Tighten the pitman shaft adjusting screw until 
the torque wrench reads 4 to 8 in. lbs. higher 
than the previous reading on the steering 
shaft. Rotate torque wrench through the center 
of travel (at least 1/2 turn each side of center) 
while making this adjustment. The total over-
center pre-load should not exceed 18 in. lbs. 

7. While holding the pitman shaft adjusting 
screw, tighten the locknut and recheck the 
adjustment. 
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Fig. 9-52 Checking Worm Bearing Pre-load 

Fig. 9-53 Flex-Coupling 

Install the horn button or ornament and con
nect the horn wire. Connect the pitman arm 
to the pitman shaft. Torque pitman shaft nut 
to 150 ft. lbs. 

REMOVAL AND INSTALLATION 

1. Remove the coupling flange hub bolt. (Fig. 
9-53) 

2. Disconnect the hoses from the pump and cap 
the pump and hose fittings. 

3. Hoist the car. 

Fig. 9-54 Holding Fixture J-6448-01 

4. Remove the pitman shaft nut, then disconnect 
the pitman arm from the pitman shaft using 
Puller J-5504-B or a similar puller. 

5. Remove the three bolts attaching the gear to 
the frame side rail, permit the lower shaft 
to slide free of the coupling flange then re 
move the gear with the hoses attached. 

Before installing the steering gear, apply a 
sodium soap fine fiber grease to the gear mount
ing pads to prevent squeaks between the gear 
housing and the frame. Make sure the alignment 
pin on the gear housing enters the hole provided in 
the frame side rail. Make certain there is a mini
mum of .040" clearance between coupling hub and 
steering gear upper seal. Install the coupling 
flange hub bolt and torque to 25 ft. lbs. 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 
flexible coupling is not distorted. Tighten the 
steering gear to frame bolts to 80 ft. lbs. and 
the pitman shaft nut to 150 ft. lbs. 

Fig. 9-55 Holding Fixture J-5205 
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Fig. 9-56 Power Steering Gear 
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F ig . 9-57 Removing End Cover Ring 

After the hoses are connected to the pump, add 
Hydra-Matic oil as necessary to bring the fluid 
level to the full mark. Run engine at idle for 30 
seconds, then run at fast idle for one minute 
before turning steering wheel. With the engine 
running, turn the steering wheel through its full 
travel two or three times to bleed air from the 
system. Recheck the oil level and add oil if 
necessary. 

DISASSEMBLY 

NOTE: In many cases, complete disassembly 
of the gear will not be necessary since most of 
the component parts can be removed without com
plete disassembly of the gear. The procedure for 
such operations are not specifically outlined; 
however, the following basic procedure and speci
fications will apply. 

To facilitate servicing of the gear, the gear 
should be mounted in Holding Fixture J-6448-01 
(Fig. 9-40) or Holding Fixture J-5205. Holding 
Fixture J-5205 is designed to be used with Modi
fied Differential Holding Fixture J-3289-B. (Fig. 
9-55) 

1. Rotate end cover retaining ring so that one 
end of the ring is over hole in side of housing 
then force end of ring from its groove and 
remove ring. (Fig. 9-57) 

2. Turn coupling flange counterclockwise until 
rack-piston just forces end cover out of hous
ing otherwise the worm may thread out of the 
rack-piston and the balls will fall out of their 
circuit. Remove cover and discard " O " ring. 

3. Remove the rack-piston plug from rack-piston 
as shown in Fig. 9-58. 

F ig . 9 -58 Removing Rack-Piston Plug 

F ig . 9 -59 Removing Rack-Piston 

4. Remove the pitman shaft and side cover as 
follows: 

a. Loosen the overcenter adjusting screw 
locknut and remove the four side cover at
taching cap screws and three lockwashers. 

b. Rotate side cover until the rack-piston and 
pitman shaft teeth are visible, then turn the 
coupling flange until the pitman shaft teeth 
are centered in the housing opening. Tap 
pitman shaft with a soft hammer and r e 
move the pitman shaft and side cover from 
the housing. Remove the side cover "O" 
ring and discard. 

5. Remove the rack-piston as follows: 

a. Insert Ball Retainer Tool J-7539 into the 
rack-piston bore with pilot of tool seated 
in the end of the worm. (Fig. 9-59) Turn 
lower shaft counterclockwise while holding 
tool tightly against worm. The rack-piston 
will be forced onto the tool. 
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Fig. 9-60 Loosening Locknut 

b. Remove the rack-piston with Ball Retainer 
Tool J-7539 from gear housing. 

6. Remove the adjuster plug as follows: 

a. Loosen the adjuster plug locknut w i t h 
punch. (Fig. 9-60) 

b. Remove adjuster plug a s s e m b l y with 
Spanner Wrench J-7624. (Fig. 9-61) Re
move and discard the plug " O " ring. 

7. Grasp the lower shaft and pull the valve and 
shaft assembly from the housing bore. Sepa
rate worm and shaft and remove the lower 
shaft cap "O" ring and discard. 

8. If the worm or lower thrust bearing and 
race(s) remained in the gear housing, remove 
at this time. 

Fig. 9-61 Removing Adjuster Plug 

SERVICING INDIVIDUAL UNITS 

ADJUSTER PLUG ASSEMBLY (Fig. 9 -62) 

Disassembly 

1. Remove the thrust bearing retainer by prying 
at the two raised areas with an awl or small 
screwdriver, r e m o v e the thrust bearing 
spacer, thrust bearing and washers. 

2. If the seal ONLY is to be replaced and not 
the bearing, remove the retaining ring with 
internal pliers, then remove the dust seal. 
Pry the seal from the bore of the adjuster 
plug. Discard seal. 

Fig. 9-62 Adjuster Plug Assembly 
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Fig. 9-63 Seal and Bearing Removed 

Fig. 9-63A Installing Bearing 

Fig. 9-64 Installing Seal 

3. If the needle bearing is to be replaced, re 
move the retaining ring using internal pliers, 
then drive the dust seal, seal and bearings 
from the adjuster plug with Tool J-5254. (Fig. 
9-63) Discard seal and bearing. 

CLEANING AND INSPECTION 

1. Wash all parts in clean solvent and dry parts 
with compressed air. 

2. Inspect thrust bearing spacer for wear or 
cracks. Replace if damaged. 

3. Inspect thrust bearing rollers and washers 
for wear, pitting or scores. If any of these 
conditions exists, replace the bearing and 
washers. 

Assembly 

1. If the needle bearing was removed, place new 
needle bearing over Tool J-5254 with the 
manufacturer's identification against the tool 
and drive or press bearing until it is flush 
with the surface of the seal bore. (Fig. 9-63A) 

2. If seal was removed, temporarily install the 
adjuster plug in the gear housing and place 
dust seal and a new oil seal on Tool J-5254 
(lip of seal away from tool). Lubricate seal 
with oil, Part No. 1050017 and drive or press 
seal into adjuster plug just far enough to 
provide clearance for the retaining ring. (Fig. 
9-64) Tool J-5254 must be free of burrs that 
could scratch the seal. 

3. Install retaining ring with internal pliers, then 
remove the adjuster plug from the housing. 

4. Lubricate the thrust bearing assembly with 
oil, Part No. 1050017. Place the large thrust 
bearing washer on the adjuster plug hub, then 
install the upper thrust bearing, small bearing 
washer and spacer (grooves of spacer away 
from bearing washer). 

5. Install a new bearing retainer on the adjuster 
plug by carefully tapping on the flat surface 
of the retainer. (Fig. 9-65) 

NOTE: The projections must not extend 
beyond the spacer when the retainer is seated. 
The spacer must be free to rotate. 

VALVE AND LOWER SHAFT ASSEMBLY 
(Fig. 9 -66 ) 

Disassembly 

1. Remove the spool valve spring by carefully 
prying top coil out of groove in the lower 
shaft, then slide the spring from the shaft. 

2. To remove the lower shaft assembly from the 
valve body, proceed as follows: 
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Fig. 9-65 Installing Bearing Retainer 

Fig. 9-66 Valve and Lower Shaft Assembly 

a. While holding the assembly (lower shaft 
down), lightly tap the lower shaft against 
the bench until the shaft cap is free from 
the valve body. (Fig. 9-67) The spool valve 
should be held in the valve body while tap
ping the shaft. 

b. Carefully remove the lower shaft assembly 
so as not to cock the spool valve in the 
valve body. 

Push the spool valve out of the-flush end of 
the valve body until the dampener " O " ring is 
exposed, then carefully pull the spool from 
the valve body while rotating the valve. (Fig. 
9-68) If the spool valve becomes cocked, r e 
verse the withdrawal procedure, then again 
attempt to remove the valve. 

NOTE: Do not attempt to force the spool 
valve in or out of the valve body. If the 

Fig. 9-67 Freeing Shaft Cap 

Fig. 9-68 Removing Spool Valve 

spool is cocked in the valve body, straighten 
the spool by tapping with a plastic or rawhide 
mallet, then push the spool back into the body 
and repeat the removal procedure. 

4. Remove the dampener " O " ring from the 
spool valve and discard. 

5. If the teflon oil rings are to be replaced, cut 
the three teflon oil rings and ' ' 0 ' ' rings from 
the valve body and discard. 

Cleaning and Inspection 

1. Wash all parts in clean solvent and blow out 
all oil holes with compressed air. 

2. If the drive pin in the lower shaft or valve 
body is cracked, excessively worn or broken, 
replace the complete v a l v e and shaft 
assembly. 
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Fig. 9-69 Valve and Lower Shaft Assembly 

3. If there is evidence of leakage between the 
torsion bar and the lower shaft, or scores, 
nicks, or burrs on the ground surface of the 
lower shaft that cannot be cleaned up with 
crocus cloth, the entire valve and shaft as
sembly must be replaced. 

4. Check the OD of the spool valve and the ID 
of the valve body for nicks, burrs , or bad 
wear spots. If the irregularities cannot be 
cleaned up by the use of crocus cloth, the 
complete valve and shaft assembly will have 
to be replaced. 

5. If the small notch in the skirt of the valve 
body is excessively worn, the complete valve 
and shaft assembly will have to be replaced. 

6. Lubricate the spool valve with Hydra-Matic 
fluid and check the fit of the spool valve in 
the valve body (with the spool valve dampener 
" O " -ring removed). If the valve does not 
rotate freely without binding, the complete 
valve and shaft assembly will have to be 
replaced. 

7. Check the overall length of the spool valve 
spring. The spring should be approximately 
3/4". If it is less than 11/16", replace the 
spring. 

ASSEMBLY (Fig. 9 -69 ) 

1. Install the three valve body " O " rings in the 
oil ring grooves and lubricate with Hydra-
Matic oil. 

2. Lubricate the three teflon oil rings with pet
rolatum and install in grooves over " O " 
rings. 

NOTE: The oil rings may appear to be 
distorted, but the heat of the oil during oper
ation of the gear will straighten them out. 

Fig. 9-70 Pitman Shaft and Side Cover 

3. Assemble the lower shaft assembly in the 
valve body so the notch in the lower shaft cap 
engages with the pin in the valve body. (Fig. 
9-69) If necessary, tap the shaft cap with a 
plastic hammer until cap is seated in the 
valve body. 

4. Install the spool valve as follows: 

a. Lubricate the spool valve dampener " O " 
ring with petrolatum and install over spool 
valve. 

b. Lubricate the spool valve with Hydra-Matic 
oil and slide the valve over the lower shaft 
(notch in spool towards the valve body). 
Rotate the spool valve while pushing the 
valve into the valve body until the notch in 
the spool engages the pin in the lower shaft. 

c. Carefully crowd the dampener " O " ring 
into its groove until the spool valve can be 
pushed all the way in the valve body. The 
spool valve is properly seated when it is 
flush with the top of valve body. 

NOTE: Exercise extreme caution dur
ing this operation so the " O " ring will not 
be cut. 

5. Slide the valve spring over the lower shaft 
and down into the spool valve until the top 
coil of the spring is in the shaft groove. 

PITMAN SHAFT AND SIDE COVER 
(Fig. 9 -70 ) 

Disassembly 

Remove the locknut and side cover from the 
adjusting screw. Do not attempt to disassemble 
pitman shaft. Discard locknut. 

NOTE: The power steering gear is equipped 
with a self-adjusting type of pitman shaft which 
automatically keeps the overcenter adjustment 
within specifications for a limited mileage (up to 
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Fig. 9-71 Checking Adjusting Screw Torque 

approximately 10,000 miles), regardless of the 
wear of the rack-piston and related parts. This is 
accomplished by the use of a wear washer and a 
heavy spring in the pitman shaft assembly. The 
wear washer is calibrated to wear at the same 
rate as the other components of the gear. Re
placement pitman shafts do not have this feature 
and adjusting screw torque is zero. 

In cases where gear chucking or "clunk" cannot 
be corrected by performing the overcenter ad
justment (See POWER STEERING GEAR ADJUST
MENT-ON CAR), the trouble may be due to 
excessive wear in the pitman shaft or a broken 
spring in the pitman shaft. 

To check the pitman shaft for excessive wear 
or a broken spring: 

1. With the side cover removed from the pitman 
shaft, clamp the shaft in a vise and thread 
two 7/16" SAE nuts on the adjusting screw. 
Tighten nuts so they are locked on the shaft. 

2. Using a 5/8" socket and an inch-pound torque 
wrench, measure the torque required to turn 
the adjusting screw. (Fig. 9-71) Torque read
ing should be 1 to 15 in. lbs. 

3. If the reading is not within this range, the 
complete pitman shaft assembly must be re 
placed. DO NOT ATTEMPT TO CORRECT 
READING BY DISASSEMBLING THE PIT
MAN SHAFT. 

4. Remove the torque wrench and the two 7/16" 
nuts from the adjusting screw. 

Cleaning and Inspection 

1. Wash all parts in clean solvent and dry parts 
with compressed air. 

2. Check pitman shaft bearing surface in the side 

Fig. 9-72 Checking Pre-load 

cover for scoring. If badly worn or scored, 
replace the side cover. 

3. Check the sealing and bearing surfaces of the 
pitman shaft for roughness, nicks, etc. If 
minor irregularities in surface cannot be 
cleaned by use of crocus cloth, replace the 
pitman shaft. 

4. Replace pitman shaft assembly if teeth are 
damaged or if the bearing surfaces are pitted 
or scored. 

Assembly 

Thread the side cover onto the pitman shaft ad
justing screw until it bottoms. Install, but do not 
tighten, a new adjusting screw locknut. 

RACK-PISTON 

Disassembly 

1. Check the ball pre-load as follows: 

a. Lightly clamp the rack-piston assembly in 
a brass jawed vise with Tool J-7539 still 
in place. 

b. Thread worm into rack-pis ton while hold
ing Tool J-7539 tightly against worm so the 
balls will not fall out of the rack-pis ton. 
When the worm is in place, remove Tool 
J-7539. 

c. Clamp rack-pis ton (flanged end of worm 
up) in vise, then install the valve and lower 
shaft assembly so that the small notch in 
the valve body engages the drive pin in the 
worm. Locate the overcenter position of 
the worm by slowly turning the worm and 
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Fig. 9-73 Installing Balls in Rack-Piston 

noting the area where the turning effort is 
highest. DO NOT THREAD THE WORM 
OUT TOO FAR SINCE THIS MAY CAUSE 
SOME OF THE BALLS TO DROP OUT 
OF THE RACK-PISTON. 

d. Using a torque wrench and a 3/4" 12 point 
socket, check the pre-load while rotating 
the torque wrench in a 120° arc. The read
ing should be 1 to 4 in. lbs. (Fig. 9-72) 

e. If the pre-load is not within limits, a new 
set of balls must be installed upon re 
assembly. Install the next size larger balls 
to increase the pre-load or the next size 
smaller balls to decrease the pre-load, 
black balls need not be replaced unless 
they are defective. A change of one ball 
size will change the pre-load approximate
ly 1 in. lb. 

NOTE: Standard ball size is number 7. 

f. Remove the torque wrench and valve and 
shaft assembly. 

Fig. 9-74 Pitman Shaft Seals 

2. Thread the worm out of the rack-piston, re 
move ball return guide clamp, guide valves 
and balls. 

3. If necessary to replace the teflon oil seal and 
" O " ring, remove at this time. 

Cleaning and Inspection 

1. Wash all parts in clean solvent and dry with 
compressed air. 

2. Inspect the worm and rack-piston grooves 
and all the balls for scoring. If either the 
worm or rack-pis ton needs replacing, both 
must be replaced as a matched assembly. 

3. Inspect ball return guide halves, making sure 
that the ends where the balls enter and leave 
the guides are not damaged. 

4. Inspect lower thrust bearing and washers for 
scores or excessive wear. If any of these con
ditions are found, replace the thrust bearing 
and washers. 

5. Inspect rack-piston teeth for scores or ex
cessive wear. Inspect the external ground 
surfaces for wear, scoring or burrs . 

6. Inspect the rack-piston stop ring (inside of 
housing) and replace if damaged. 

Assembly 

1. If the teflon oil seal and " O " ring were re
moved, install a new " O " ring and seal, 
lubricated with oil, Part No. 1050017 in the 
groove of the rack-piston. 

2. Slide the worm all the way into the rack-
piston. It is not necessary to have the thrust 
bearing assembly on the worm at this time. 

3. Turn the worm until the worm groove is 
aligned with the lower ball return guide hole. 
(Fig. 9-73) 

4. Lubricate the balls with 1050017 oil, then 
feed 16 balls into the rack-piston while slowly 
rotating the worm counterclockwise. 

NOTE: The black balls are .0005" smaller 
than the silver balls. The black and silver 
balls must be installed alternately into the 
rack-piston and return guide. 

5. Alternately install six balls into the return 
guide and retain with petrolatum. Install the 
return guide assembly onto the rack-piston. 
Install the return guide clamp and tighten the 
two clamp screws to 12 ft. lbs. 
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Fig. 9-75 Needle Bearing and Seal Removal 

Check the ball pre-load if it was necessary to 
install a new set of balls to correct the pre
load. Refer to RACK-PISTON - DISASSEM
BLY (Step 1). 

Insert Bearing Retainer Tool J-7539 into the 
rack-pis ton, then while holding tool tightly 
against end of worm, thread worm out of the 
rack-pis ton. 

PITMAN SHAFT NEEDLE BEARING AND SEALS 
(Fig. 9 -74) 

Remove 

1. If pitman shaft seals ONLY are to be re 
placed, remove the seal retaining ring and 
outer steel washer, then pry out the outer 
seal. Remove the inner steel washer, then 
drive out the inner seal. 

2. If pitman shaft needle bearing replacement is 
necessary, remove the seal retaining ring, 
outer steel washer, then drive needle bear
ing, seals and inner washer out with Tool 
J-6278-1. (Fig. 9-75) 

Install 

1. If the pitman shaft needle bearing was r e 
moved, place Adapter J-6278-2 over Tool 
J-6278-1; slide the new needle bearing on the 
tool with the manufacturer's identification 
against the adapter and drive the bearing into 
the housing until adapter bottoms in housing. 
(Fig. 9-76) 

2. Coat the lips of the oil seals with special 
lubricant, Part No. 1050169. 

3. Install the pitman shaft oil seals as follows: 

Fig. 9-76 Installing Needle Bearing 

Fig. 9-77 Installing O i l Seals 

a. Place A d a p t e r J-6278-2 over Tool 
J-6278-1; then install the outer seal, inner 
steel washer, and inner seal with the lips 
on the seals facing away from the adapter. 

b. Drive the seals into the housing until the 
top of Adapter J-6278-2 is flush with the 
housing. (Fig. 9-77) 

c. Remove the tool and adapter, then install 
the outer steel washer and seal retaining 
ring. The retaining ring will not seat in 
the groove at this time. 

d. Reinsert T o o l J-6278-1 with Adapter 
J-6278-2 and continue driving the seals 
until the retaining ring seats in its groove 
(inset, Fig. 9-77), then remove the tool and 
adapter. 
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Fig. 9-78 Removing Connector Seat 

HOSE CONNECTORS 

Remove 

If the hose connections were leaking at the con
nector seats in the housing, remove one or both 
connector seats as follows: 

1. Thread a nut and place a washer on a 5/16"-
18 tap. 

2. If the connector seat is being removed from 
an assembled gear, coat the end of the tap 
with petrolatum to prevent chips from enter
ing the passage while tapping the seat. 

3. With the steering gear in a vertical position, 
thread the tap into the connector seat not 
more than three turns. (Fig. 9-78) 

4. Tighten the nut to remove the seat. 

NOTE: A check valve and spring is located 
below the high pressure connector seat and 
can be replaced when seat is removed. 

Install 

To install a new connector seat, use Tool 
J-6217 to seat it in the housing. (Fig. 9-79) 

STEERING GEAR ASSEMBLY 

1. Install the worm as follows: 

a. Lubricate the worm, lower thrust bearing 
and the two thrust washers with power 
steering fluid, then install one thrust 
washer, the bearing, and the other thrust 
washer over the end of the worm. 

b. With the valve bore end of gear housing 
down, insert the worm and thrust bearing 

Fig. 9-79 Installing Connector Seat 

Fig. 9-80 Installing Valve and Lower Shaft Assembly 

assembly into the housing. While holding 
the worm in place, turn the gear housing so 
the valve bore end of the housing is up. 

2. Install the valve and lower shaft assembly as 
follows: 

a. Lubricate the valve body teflon rings and 
a new lower shaft cap " O " ring with 
petrolatum. Install the lower shaft cap 
" O " ring in the valve body so it is seated 
against the lower shaft cap. Align the 
NARROW NOTCH in the valve body with the 
pin in the worm, then install the valve and 
shaft assembly in the gear housing. (Fig. 
9-80) Apply pressure to the VALVE BODY 
when installing. If pressure is applied to 
the lower shaft during installation, the 
shaft may be forced out of the valve body. 

NOTE: The valve body is properly 
seated when the oil return hole in the 
housing is entirely uncovered. (Fig. 9-81) 

3. Lubricate a new adjuster plug " O " ring with 
petrolatum and install in groove on adjuster 
plug. Place Seal Protector J-6222 over lower 
shaft, then install the adjuster plug assembly 
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Fig. 9-81 Valve Body Properly Seared 

in the housing until it seats against the valve 
body. (Fig. 9-82) Remove Seal Protector. 
Do not adjust the thrust bearing pre-load at 
this time. 

4. Install the rack-piston as follows: 

a. Lubricate the rack-piston teflon seal with 
petrolatum. 

b. With the rack-piston bore of the housing 
facing up, position Seal Compressor J-7576 
against the shoulder in the housing. 

c. With Ball Retainer J-7539 in place in the 
rack-piston, push the rack-piston into the 
housing until Tool J-7539 contacts the 
worm. (Fig. 9-83) 

Fig. 9-83 Installing Rack-Piston 

d. Turn the lower shaft clockwise with a 3/4" 
12-point socket or a replacement coupling 
flange to thread the rack-pis ton onto the 
worm while holding Tool J-7539 against 
the end of the worm. 

e. When the rack-piston is completely 
threaded on the worm, remove Ball Re
tainer J-7539 and Seal Compressor J-7576. 

5. Install the rack-piston plug in the rack-piston 
and torque to 65 ft. lbs. 

6. Install a new housing end cover " O " ring and 
lubricate it with petrolatum, then install the 
end cover and retaining ring. 

7. Install the pitman shaft and side cover as 
follows: 

a. Install a new " O " ring in the pitman shaft 
side cover and retain with petrolatum. 

b. Turn the lower shaft until the rack-piston 
teeth are centered in the pitman shaft 
opening, then install the pitman shaft and 
side cover so that the center tooth of the 
pitman shaft engages the center groove 
of the rack-pis ton. 

c. Install the four side cover bolts and three 
lockwashers and tighten to 30 ft. lbs. 
Refer to Fig. 9-84 for washer location. 

8. Adjust the thrust bearing pre-load as follows: 

a. Turn the adjuster plug clockwise with 
Spanner Wrench J-7624 until it is tight, 
then loosen it 1/8 turn. 

Fig. 9-82 Installing Adjuster Plug b. Install an inch-pound torque wrench with a 
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Fig. 9-84 Adjusting Thrust Bearing Pre-Load 

3/4" 12-point socket on the lower shaft 
splines. (Fig. 9-84) 

c. Rotate the torque wrench in a 45° arc and 
note the highest reading. 

d. Tighten the adjuster plug with Spanner 
Wrench J-7624 until the torque wrench 
reads 1 to 3 in. lbs. higher than the initial 
load reading. 

e. Install the adjuster plug locknut and tighten 
with Spanner Wrench J-972-A. 

f. Recheck the adjustment to be sure it is 
still only 1 to 3 in. lbs. higher than the 
initial load reading. If the adjustment 
changed when tightening the locknut, re 
adjust the adjuster plug. 

9. Adjust the overcenter pre-load as follows: 

a. Make sure the overcenter adjusting screw 
is backed all the way out. 

b. Install an inch-pound torque wrench with a 
3/4" 12-point socket on the lower shaft 
splines. 

c. Rotate the lower shaft from one stop to the 
other to count the number of turns and lo
cate the center of travel, then check the 
combined ball and thrust bearing pre-load 
by rotating the torque wrench through the 
center of travel. (Fig. 9-85) Note the 
highest reading. 

d. Tighten the pitman shaft adjusting screw 
until the torque wrench reads 4 to 8 in. lbs. 
higher than the previous reading. The total 
reading should not exceed 16 in. lbs. 

e. While holding the adjusting screw, tighten 
the locknut and recheck the adjustment. 

Fig. 9-85 Checking Over-Center Pre-Load 

10. Position the coupling flange onto the lower 
shaft, then install the flange attaching bolt 
and lockwasher. Position the flange so that 
there is a minimum of .040" clearance be
tween the coupling hub and steering gear 
upper seal. 

STEERING WHEEL 
AND HORN CONTACT 

(Except Tilt and Travel) 

STEERING WHEEL 

Remove (Figs. 9 - 8 6 and 9-87) 

1. Disconnect the turn signal connector. 

2. Standard wheel - Pull lens and bezel assembly 
from wheel. 

3. Deluxe wheel - Carefully pry the cap and em
blem assembly from the shroud. On 33 
through 38 Series, rotate cap clockwise to 
disengage locking tab. 

4. Remove the steering wheel attaching nut and 
washer, then using a puller such as BT-61-9, 
remove the steering wheel from the steering 
shaft. (Fig. 9-90) Remove puller from steer
ing wheel. 

Install 

1. With the marks on the steering wheel and 
steering shaft aligned, install the wheel, flat-
washer and nut. 

NOTE: When mark on steering wheel hub 
and steering shaft are lined up, wheel spokes 
should be horizontal as car is driven straight 
ahead. 



33 through 86 Series Steering 9-37 

Fig. 9-86 Steering Wheel Attachment (52 through 86 Series) 

Fig. 9-87 Steering Wheel Attachment (33 through 38 Series) 
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Fig. 9-88 Steering Wheel (Tilt and Travel) 

Fig. 9-89 Steering Wheel Attachment (Tilt and Travel) 
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If spokes are not horizontal, it will be 
necessary to adjust the tie rod ends until 
steering wheel assumes its proper position. 
When a new steering gear is installed, it 
may be necessary to adjust steering wheel 
spoke alignment even though spoke alignment 
had been correct for the old gear. 

2. Torque the nut to 35 ft. lbs. On standard 
steering wheels, install lens and bezel assem
bly. Water may be used on bezel retainer 
ring to aid installation. DO NOT USE LUBRI
CANT ON RETAINER RING. On deluxe steer
ing wheels, install cap and emblem assembly. 
On 33 through 38 Series, position cap into 
slots and turn counterclockwise to lock. 

3. Connect turn signal wiring connector. 

HORN CONTACT OR SWITCH 
(EXCEPT TILT AND TRAVEL) 

The horn contact or switch is installed as 
shown in Fig. 9-86 and 9-92. 

STEERING WHEEL-TILT AND TRAVEL 

Removal 

1. Remove emblem assembly from wheel by 
p u s h i n g in on emblem and turning 
counterclockwise. 

2. Remove two attaching screws from steering 

Fig. 9-90 Removing Steering Wheel 

shaft lock. (Fig. 9-89) 

3. Unscrew steering shaft lock and remove. 
(Fig. 9-89) 

4. Remove bezel. (Fig. 9-88) 

5. Remove nut on upper steering shaft. 

6. Scribe alignment mark on steering wheel hub 
in line with slash mark on end of steering 
shaft to be used at time of installation. 

Fig. 9-91 Standard Steering Wheel (Typical A l l Series) 
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Fig. 9-92 Deluxe Steering Wheel 

7. Install Steering Wheel Puller BT-61-9B (Fig. 
9-90) and tighten center bolt until steering 
wheel breaks loose; then, remove puller tool. 

8. Lift off steering wheel with attached horn 
upper contact assembly. 

Disassembly 

1. Remove two attaching screws and remove 
upper horn contact assembly. (Fig. 9-93) 

2. Remove four attaching screws and remove 
cover. (Fig. 9-93) 

NOTE: Horn button service can only be 
performed with steering wheel off and opera
tions 1 and 2 above. 

3. Remove four horn shroud attaching screws 
and two screws from wheel hub and remove 
horn shroud. (Fig. 9-93) 

4. Horn cable assembly can now be removed. 

5. Horn button and springs can now be removed. 

Inspection 

1. Inspect button and contact assembly for de
fective parts or insufficient travel at contact 
assembly to make circuit. Also inspect for 
shorts. Repair or replace as necessary. 

2. Inspect horn button switch assembly leads for 
frayed wiring. Repair or r e p l a c e as 
necessary. 

3. Inspect insulated portion of horn upper con
tact assembly for cracks. Repair or replace 
as necessary. 

4. Inspect all other parts for damage or wear. 
Repair or replace as necessary. 



33 through 86 Series Steering 9-41 

Fig. 9-93 Steering Wheel (Tilt and Travel) 

Assembly 

1. Install springs onto horn button and place 
horn button into position on shroud. 

2. Place horn cable assembly over aligning tangs 
and wire into designated groove. 

3. Place shroud on steering wheel and install 
six attaching screws. 

4. Place cover on steering wheel and install four 
attaching screws. 

5. Place horn contact assembly into position and 
install two attaching screws. 

NOTE: Be sure that horn cable assembly 
tangs are correctly located into provided 
slots. 

Installation 

1. Install a 5/16" x 18 set screw into upper shaft 
at the full extended position and lock. 

2. Install steering wheel, aligning scribe mark 
on hub with slash mark on end of shaft. Make 
certain that unattached end of horn upper 
contact assembly is seated flush against top 
of horn contact carr ier assembly. 

3. Install nut on upper steering shaft. Torque to 
35 ft. lbs. 

4. Remove set screw installed in Item 1. 

5. Install bezel and steering shaft lock. Before 
installing steering shaft lock screws, align 
notches in steering shaft lock with screw 
holes in bezel. (Fig. 9-89) 

6. Install steering shaft lock screws and tighten. 
(Fig. 9-89) 

7. Check operation of travel mechanism by ro
tating bezel counterclockwise against stop. 
Check to see that wheel is entirely free to 
travel; then, tighten steering shaft lock clock
wise to make certain it secures wheel. 

8. Align tangs on emblem assembly with notch 
in shroud and turn emblem clockwise to lock 
into position. 

TURN SIGNAL SWITCH 
(EXCEPT TILT AND TRAVEL) 

Remove 

1. Disconnect battery. 
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Fig„ 9-94 Turn Signal Switch (Except Tilt and Travel) 

2. Remove steering wheel and turn signal lever. 

NOTE: Spring and turn signal cancelling 
cam will probably remain in hub of steering 
wheel. 

3. Remove cover or trim cap and remove the 
steering column to instrument panel clamp 
to remove wires. 

4. On 33 through 38 Series, remove cover con
cealing wires. 

5. Disconnect wiring connectors. 

6. Remove the three switch retaining screws, 
remove switch, switch housing and shift stop 
plate. 

NOTE: 5iiift stop plate is not used on 
console equipped cars so the turn signal 
switch and shift bowl is bolted together. 

threading into the stop plate by one or two 
threads. Do not tighten the screws. 

4. Thread the wiring harness down through the 
shift lever housing. 

5. Position the switch housing down over the 
three tangs on the mast jacket and turn to 
the right. 

6. Tighten the three switch retaining screws. 
(Fig. 9-94) 

7. Connect wiring, replace wiring cover, s teer
ing column clamp and trim cover. 

8. Replace turn signal lever and steering wheel, 
being sure to align marks on steering shaft 
and steering wheel. 

9. Connect b a t t e r y and check turn signal 
operation. 

Install 

1. Position the turn signal switch into the switch 
housing so that the lever and the hole in the 
housing are aligned. 

2. Position the shift stop plate so that the 
notches are down and on the opposite side of 
the turn signal housing. 

NOTE: If console equipped, the shift stop 
plate is not used. 

TURN SIGNAL ACTUATOR (TILT AND TRAVEL) 
(Fig. 9 -96) 

Removal 

1. Disconnect battery. 

2. Remove steering wheel and bumper. 

3. Disconnect wiring connector at turn signal 
and cornering light switch. 

3. Using the three screws, retain the switch by 4. Remove the two turn signal and cornering 
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Fig . 9 -95 Turn Signal Disassembled (Except T i l t and Travel) 

switch attaching screws and lift switch from 
column. 

5. Remove one self-tapping screw that secures 
turn signal bowden cable to turn signal switch 
and slip coil end off post. 

6. Remove turn signal and tilt levers. 

7. Remove actuator cover using Tool J-22192 
and Slide Hammer Tool J-6125-1. (Fig. 9-141) 

8. Position horn contact carr ier assembly so 
C-Ring is upward using Tool J-22191 screw 

5/16" bolt into upper shaft until bolt contacts 
locking rod. Lift upper shaft 1" and lock in 
position with bolt. Position half-socket por
tion of tool on inner shoulder of horn contact 
carr ier assembly, Fig. 9-142, steady tool with 
hand and turn nut until C-Ring is free and 
remove. 

9. Remove Tool J-22191. 

10. Remove horn contact carr ier assembly. 

11. Remove upper bearing spring. 

12. Remove three attaching screws and remove 
turn signal housing assembly with attached 
horn wire and turn signal bowden cable. (Fig. 
9-96) 

Installation 

Reverse removal procedures. 

STEERING COLUMN 
(ALL SERIES) 

REMOVE (Figs. 9 -97 and 9 -98) 

Fig . 9 -96 Turn Signal Actuator (T i l t and Travel) 1. Disconnect battery, remove steering wheel. 
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Fig. 9-97 Steering Column Installation (52 through 86 Series) 

Fig, 9-98 Steering Column Installation (33 through 38 Series) 
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Fig. 9-99 Steering Column - Manual Transmission 

2. Disconnect shift rods from shift levers at 
lower end of column. 

3. Remove plastic cover plate and insulation 
from around column and upper clutch rod. 

4. Remove screws securing metal cover and 
sleeve to floor panel. 

5. Disconnect a l l wiring connectors from 
column. 

6. Disconnect steering shaft from gear at the 
flex coupling. 

7. Disconnect transmission indicator n e e d l e 
from shifter tube. 

8. Remove clamp securing column to instrument 
panel. 

9. Remove column assembly with steering shaft 
still in column. It is not necessary to disturb 
clamp on steering shaft. 

INSTALL (Figs. 9 -97 and 9 -98) 

1. Position column into car and connect steering 
shaft at the gear. 

2. Position mast jacket so that tab on instrument 
panel will fit into elongated hole in mast 
jacket. 

NOTE: Hole in mast jacket is elongated 
to allow up and down movement of the column 
in order to allow the flex coupling to lie in a 
flat plane without a bind or twist. 

3. Install the toe pan cover. 

NOTE; It may be necessary to shift the 
toe pan cover slightly to allow the steering 
shaft to be centered in the mast jacket. 

4. Check steering shaft height, except tilt and 
travel (Fig. 9-92) and adjust lower clamp if 
necessary. 

5. Install steering wheel; torque nut to 35 ft. lbs. 
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Fig. 9-100 Steering Column Automatic Transmission 

Fig. 9-101 Upper Column Parts 

DISASSEMBLE (Figs. 9 -99 and 9 -100) 
(WITHOUT TILT-AWAY OR TILT AND TRAVEL) 

NOTE: If console equipped, disregard refer
ences to shift tube, shift lever and spring and 
shift stop plate. 
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Fig. 9-102 Lower Column -Manual Transmission 

Fig. 9-103 Removing Shift Tube-Manual Transimission 

Fig. 9-104 Automatic Transmission Lower Column 

1. Remove neutral safety switch or manual 
transmission back-up light switch from the 
mast jacket. 

2. Remove the three turn signal switch attaching 
screws and remove the parts shown in Fig. 
9-101. 

3. Manual transmission: Remove parts shown in 
Fig. 9-102. It may be necessary to tap the 
shift tube from the mast jacket. (Fig. 9-103) 

4. Automatic transmission: Remove parts shown 
in Fig. 9-104. It is not necessary to remove 
the clamp from the steering shaft. 

ASSEMBLE-AUTOMATIC TRANSMISSION 
(WITHOUT TILT-AWAY OR TILT AND TRAVEL) 

1. Install parts shown in Fig. 9-104. 

Fig. 9-105 Lower Bearing Assembly 

2. Install lower bearing assembly. (Fig. 9-105) 

3. Install retainer washer, wave washer, shift 
lever housing and thrust washer. 

Fig. 9-106 Attaching Turn Signal Housing 
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Fig. 9-107 Shift Stop Plate Under Tangs 

Fig. 9-108 Locking Turn Signal Housing Under Tangs 

4. Position turn signal switch into the turn sig
nal housing and just start the three switch 
retaining screws into the shift stop plate. 
(Fig. 9-106) 

5. Observe the three tangs on the mast jacket 
and while guiding the turn signal wiring 
through the shift lever, align the slots in the 
signal housing and drop into position. Figs. 
9-107 and 9-108 illustrate the tangs and the 
rotation of the housing to obtain a locked 
position. 

6. After the turn signal housing is locked into 
the tangs, tighten the turn signal attaching 
screws. 

7. Check turn signal housing to steering shaft 
clearance. (Fig. 9-109) Adjust steering shaft 
clamp if necessary. Torque clamp bolt to 
70 in. lbs. 

Fig. 9-109 Checking Steering Shaft Height 

Fig. 9-110 Shift Lever Clearance 

NOTE: The shift lever can be replaced 
without removing or disassembling the col
umn after removing the shift lever. 

ASSEMBLE—MANUAL T R A N S M I S S I O N 

1. Install parts shown in Fig. 9-102. 

2. Attach turn signal switch and housing to the 
shift stop plate by just starting the screws. 
(Fig. 9-106) 

3. Install retainer washer, wave washer, shift 
lever housing, upper thrust washer and wave 
washer. (Fig. 9-101) 

4. Position turn signal switch housing over the 
tangs on the mast jacket and rotate clockwise 
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Fig. 9-111 Tilt-Away Steering Column (33 through 38 Series) 

to lock under the tangs and tighten the turn 
signal switch attaching screws. 

5. Elongated slots in the mast jacket allow the 
lower bearing to rotate to obtain shift lever 
clearance, loosen screw and adjust as nec
essary. (Fig. 9-110) 

6. Adjust steering shaft clamp to obtain dimen
sion in Fig. 9-109. Torque clamp bolt to 70 
in. lbs. 

TILT-AWAY STEERING WHEEL 
COLUMN DISASSEMBLY 
33 THROUGH 38 SERIES 

The following disassembly procedure is ap
plicable for all Tilt-Wheel steering columns. If 
the steering column is from a car that has a con
sole, disregard reference to the shift tube and 
the safety switch. 

TURN SIGNAL AND NEUTRAL 
SAFETY SWITCH REMOVAL 

1. Remove the two turn signal switch attaching 
screws and lift switch from column. 

2. Remove cable clamp attaching screw and lift 
looped end of cable off from the switch pin. 

3. Remove the neutral safety switch from the 
mast jacket. 

ACTUATOR HOUSING REMOVAL 

1. With column in center position, remove the 
turn signal lever and the tilt lever. 

2. Remove the turn signal cover. (Fig. 9-112) 

3. Straighten lock tabs on retainer, remove nut 
and retainer. 

NOTE: Do not re-use lock retainer. 
4. Remove the turn signal switch detent spring, 

then remove the actuator yoke from the 
housing. 

5. Remove horn contact. (Fig. 9-113) 

6. Remove upper bearing inner race seat, upper 
bearing inner race and upper bearing. (Fig. 
9-114) 
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F ig . 9 -112 Removing Turn Signal Cover 

Fig . 9-113 Removing Horn Contact 

7. With column in full up position, unhook return 
springs. (Fig. 9-115) 

8. Remove pivot pins. (Fig. 9-115) 

9. Slightly lift the tilt lever to disengage the 
lock shoes from the pins and remove the 
actuator housing; then remove the tilt return 
springs and the upper shaft lower bearing. 
(Fig. 9-117) 

ACTUATOR HOUSING DISASSEMBLY 

1. Back up the lock shoe pivot pin boss in the 
actuator housing, with a suitable tool, in
board of the pivot pins. (Fig. 9-118) 

2. Drive the upper and lower lock shoe pivot 
pins from the actuator housing with an 1/8" 
straight punch. 

F ig . 9 -114 Removing Upper Shaft Parts 

F ig . 9 -115 Removing T i l t Return Springs 

the upper end of the lock shoe through the 
openings in the actuator housing. (Fig. 9-119) 

3. Remove the lock shoes and springs by pushing 
4. Remove the turn signal switch control cable 

from the turn signal bellcrank by removing 
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Fig. 9-116 Removing Actuator Housing Pivot P 

Fig. 9-117 Removing Actuator Housing 

Fig. 9-119 Actuator Housing (Top View) 

Fig. 9-118 Removing Lock Shoe Pivot Pi 

Fig. 9-120 Removing Spherical Joint Spring 

the retaining screw at the top of the housing 
and disconnecting from the bellcrank. Re
move the cable through the top of the actuator 
housing. 

STEERING SHAFT DISASSEMBLY 

1. Loosen clamp at lower end of steering shaft 
and pull the shaft upward and out of the mast 
jacket. 

2. Clamp the steering shaft in brass jawed vise. 

3. Move the upper shaft fully from center line 
of lower shaft. 

4. Using a narrow bladed screwdriver through 
the coils of the spring, compress spring 
enough to remove the upper end from the 
upper seat. (Fig. 9-120) 
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Fig. 9-121 Removing Sphere and Upper Shaft Fig. 9-123 Removing Shift Tube Upper Retaining Ri "9 

Fig. 9-122 Support Screw Location Fig. 9-124 Removing Shift Tube 

5. Move the upper shaft to the opposite side and 
allow the spring to snap out of the opening 
between the shaft and the sphere. 

6. Remove the spring. 

7. Turn the upper shaft 90° from the center line 
of the lower shaft and remove the upper shaft 
and sphere from the lower shaft. (Fig. 9-121) 

8. Remove the sphere from the upper shaft by-
rotating so flats on sphere align with socket. 

SHIFT TUBE A N D SHIFTER B O W L R E M O V A L 

1. Remove the four support screws, then lift the 
support from the mast jacket. (Fig. 9-122) 

NOTE: Support may have to be tapped 
slightly to loosen. 

2, Remove the shift tube retainer ring and 

washer from the top of the shift tube. (Fig. 
9-123) 

3. Remove the shift tube bearing retainer from 
the lower end of the mast jacket. On the 33 
through 38 series, remove t h e adapter 
assembly. 

4. Remove the shift tube from the lower end of 
the mast jacket using Tool J-21180 and two 
Slide Hammers J.-6125. (Fig. 9-124) On 33 
through 38 series, the shift tube can be re 
moved by tapping the shift lever with a plastic 
hammer. 

5. Remove the lock plate, wave washer and 
shifter bowl from upper end of the mast 
jacket. It may be necessary to slide the bowl 
toward the shift lever to remove the lock 
plate. 

6. Drive the shift lever pivot pin from the bowl. 

7. Remove the anti-rattle grommet from the 
shift lever. 
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Fig, 9-125 Lock Plate Location 

Fig. 9-126 Installing Support Screws 

Fig. 9-127 Installing Sphere and Upper Shaft 

ASSEMBLY OF TILT-AWAY 
STEERING COLUMN 

When assembling the steering column, apply a 
thin coat of Multi-Purpose Chassis Lubricant to 
all friction parts. 

Use a new retainer whenever a column is 
disassembled. 

SHIFT TUBE AND SHIFTER BOWL ASSEMBLY 

1. Install the anti-rattle grommet on the shift 
lever, if removed. 

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

3. Place the shifter bowl on the mast jacket 
with the shift lever on the right side of the 
column. 

4. Insert the shiit tube and felt dust seal as
sembly into the lower end of the mast jacket. 
Guide the shift tube into the shifter bowl 
aligning the key in the bowl with the key way 
in the tube. Hold the shifter bowl and tap the 
lower end of the shift tube until the upper 
end of the tube is flush with the inner portion 
of the shifter bowl. 

5. Position the lower mast jacket bushing flange 
against the lower end of the mast jacket, 
align the slots in the bushing with the holes in 
the mast jacket and install the retaining ring. 

6. Place the wave washer on the lower side of 
the lock plate, retain with ball joint lubricant, 
then slide the lock plate into position through 
the opening in the mast jacket. (Fig. 9-125) 

7. Align the lock plate and wave washer with 
the end of the shift tube, then tap the lower 
end of the tube to fully seat it in the jacket. 

8. Install the thrust washer and retaining ring 
on the upper end of the shift tube. 

9. Install the support on the upper end of the 
mast jacket with the long leg aligned with the 
notch in the low side of the lock plate, then 
install the four attaching support screws. 
(Fig. 9-126) Torque the two larger (left) 
screws first, to 20 ft. lbs., then torque the 
right two screws to 20 ft. lbs. using a No. 2 
Phillips Socket, J-7595. 

STEERING SHAFT ASSEMBLY 

1. Lubricate the grooves of the centering sphere 
with Multi-Purpose Chassis Lubricant, then 
place the sphere in the upper shaft socket. 

2. Turn the sphere so the lower shaft can be 
installed over the flat area of the sphere (Fig. 
9-127) approximately 90° from center line of 
lower shaft, then, install lower shaft socket 
over the sphere and straighten the shaft. 
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Fig. 9-128 Installing Spherical Joint Spring 

Fig. 9-129 Lock Shoes and Spring 

Fig. 9-130 Actuator Housing (Bottom View) 

3. Install the pre-load spring through the center
ing sphere and into the spring seat in the 
lower shaft. Compress the spring into the 
opening between the sphere and the upper 

shaft, then move upper shaft to hold spring. 
With a screwdriver, inserted through the 
coils from the opposite side of the shaft, 
compress the spring so the upper end will 
snap into the spring seat in the upper shaft. 
(Fig. 9-128) 

4. Install the steering shaft assembly into the 
mast jacket from the upper end. 

5. Install the steering shaft felt seal on lower 
end of steering shaft. On 33 through 38 
series, install the adapter assembly. 

ACTUATOR H O U S I N G ASSEMBLY 

1. Install the lock shoe return springs on the 
upper and lower lock shoes as follows: 

NOTE: The upper lock shoe has three 
notches and a rubber bumper, whereas, the 
lower shoe has four notches, (Fig. 9-129) 

a. Place the actuator housing on the bench 
with the lower side up and the turn signal 
and tilt lever openings on the right side. 
(Fig. 9-130) 

Fig. 9-131 Installing Actuator Housing 

b. Install the upper shoe in the upper opening 
of the housing by pushing on the rubber 
bumper and the end of the shoe. 

c. Turn the housing around and insert the 
lower shoe as in Step b. 

d. Install the pivot pins in the actuator and 
through the lock shoes making certain that 
the pins are centered. 

From the top of the actuator housing, install 
the turn signal switch control cable on the 
plastic bellcrank with the cable loops facing 
toward the center of the actuator, then install 
the cable bracket screw. 
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Fig. 9-132 Installing Tilt Return Springs 

Fig. 9-133 Installing Upper Shaft Parts 

3. Install the horn contact wire through the key-
way in the actuator housing. Do not install 
the contact at this time. 

4. Install upper shaft lower bearing with rollers 
down. 

5. Install the lower ends of the two return 
springs on the support spring anchors. 

NOTE: The loops on the upper ends of the 
springs must have the opening toward the top 
of the column. (Fig. 9-131) 

Fig. 9-134 Checking Steering Shaft Torque 

ACTUATOR HOUSING INSTALLATION 

1. Raise the tilt lever up slightly to prevent the 
lock shoes from engaging the pins, then in
stall the actuator while guiding the turn signal 
cable and horn wire through the shift bowl. 

2. Align the actuator assembly pivot pin holes 
with the holes in the support assembly, then 
install the pivot pins using a brass drift to 
fully seat the pins. Steering shaft may have 
to be slightly raised to have lock shoes clear 
socket. 

3. Raise the tilt lever and lift the upper steering 
column to full up position. 

4. Install the upper ends of the two tilt return 
springs with Tool J-21181. (Fig. 9-132) 

5. Install the turn signal actuator yoke assembly. 

6. Install the upper bearing, bearing inner race 
and inner race seat. (Fig. 9-133) 

7. Install the retainer and nut. 

NOTE: Do not tighten nut. Refer to 
CHECKING STEERING SHAFT TORQUE for 
proper torque. 

CHECKING THE STEERING SHAFT TORQUE 

1. Install the steering wheel nut on the upper 
shaft. 

2. Tighten the upper bearing nut while rotating 
the steering shaft with the column in the full 
up and down position until a torque reading of 
2-1/2 in. lbs. is obtained. (Fig. 9-134) 

6. Install the tilt lever in the actuator. 3. Bend up tabs of retainer to lock the nut. 
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Fig. 9-135 Installing Turn Signal Cover 

NOTE: Do not loosen or tighten the nut in 
an effort to have the retainer tabs engage the 
flat sides of the nut. When the correct torque 
reading is obtained, bend up the lock tabs 
even if it is on the corners of the nut. 

TURN SIGNAL COVER 

1. Install the turn signal cover with Tool J-5395, 

pinion seal installer, aligning the openings for 
the tilt and turn signal levers, and with the 
small tang on the lower edge of the cover in 
line with the groove in the actuator housing. 
(Fig. 9-135) 

2. Install the tilt and turn signal levers. 

TURN SIGNAL SWITCH INSTALLATION 
AND ADJUSTMENT (Figs. 9 -136 and 9 -137) 

1. Check to see that the turn signal lever is in 
the neutral position. 

2. Place the loop of the control cable over the 
switch pin and install cable clamp bolt. 

3. Position the switch on the column and secure 
with the two screws leaving a minimum 
amount of slack in the control cable. 

NEUTRAL SAFETY SWITCH AND 
BACK-UP LIGHT SWITCH 

Install and adjust as outlined in the ELEC
TRICAL section. 

Fig. 9-136 Turn Signal (33 through 38 Series) 
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Fig. 9-137 Turn Signal (52 through 86 Series) 

DIAGNOSIS GUIDE FOR TILT-AWAY STEERING WHEEL 

TURN SIGNAL NOT CANCELLING FROM EITHER TURN POSITION 

CAUSE 

Turn signal cancelling pin incorrect distance 
from centerline of steering shaft: 1 (Fig. 
9-138) 

Turn signal cancelling pin not pressed in to 
correct dimension: 1 (Fig. 9-138) 

CORRECTION 

Bend pin outward to 1-1/32" from center-
line of steering shaft. 

Press pin to 1" from hub of wheel to end 
of pin. 
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DIAGNOSIS GUIDE (Cont'd.) 

TURN SIGNAL MALFUNCTIONS 

CAUSE CORRECTION 

Clamps at either end of Bowden cable are 
loose or pulled off. 2 (Fig. 9-138) 

Bowden cable wire loops are uncoiled. 
2 (Fig. 9-138) 

Override spring on actuator yoke is bent, 
allowing plastic trigger to pass over top 
and possibly bind on the spring. 3 (Fig. 
9-138) 

Trigger spring is broken or unattached. 
4 (Fig. 9-138) 

Channel stamping on underside of yoke is 
not engaging ball end of bellcrank. 5 (Fig. 
9-138) 

Detent spring deformed to a point where 
switch will not remain indexed. 6 (Fig. 9-138) 

Turn signal binds, preventing cancellation. 
Caused by wire ring on yoke pilot being 
installed with open ends out of position. 
7 (Fig. 9-138) 

Dimples in actuator yoke improperly formed 
(not large enough) allowing the override spring 
to pivot out of position. 8 (Fig. 9-138) 

Mounting legs are bent on column signal 
switch. 9 (Fig. 9-138) 

Failure of switch to index in RT position 
only. Bowden cable mounted incorrectly in 
the actuator casting. 10 (Fig. 9-138) 

Install new Bowden cable. 

Install new Bowden cable. 

Install new yoke assembly. 

Install new trigger spring or attach trigger 
spring. 

Engage ball by lifting yoke and repositioning. 

Install new detent spring. 

Reinstall with open ends in hole for the 
signal switch lever. 

Replace yoke. 

Install new signal switch. 

Remove cable from upper plastic lever and 
install with coils inward toward base of 
post. 

TURN SIGNAL NOT OPERATING IN SOME OF THE TILT POSITIONS 

CAUSE CORRECTION 

Turn signal switch is mounted incorrectly 
on jacket. 11 in (Fig. 9-138) 

Readjust signal switch to correct location. 
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DIAGNOSIS GUIDE (Cont'd.) 

TURN SIGNAL NOT OPERATING IN SOME OF THE TILT POSITIONS (Cont'd.) 

CAUSE 

Centerline distance from flag clamp to Bowden 
wire loop is incorrect (first type cable). 
12 in (Fig. 9-138) 

CORRECTION 

Install new Bowden cable. 

HORN SHORTING 

CAUSE 

Horn cable brittle from too high paint baking 
temperature, causing insulation fractures. 
14 in (Fig. 9-138) 

Turn signal cancelling pin incorrect distance 
from centerline of steering shaft. 1 in (Fig. 
9-138) 

Lock retainer washer contacting horn contact. 

CORRECTION 

Install new horn cable. 

Bend pin outward to 1-1/32" from centerline 
of steering shaft. (All tilt columns use an 
offset cancelling pin) 

Bend lock tab tight against the nut. 

TURN SIGNAL ACTUATOR SCRAPING ON BOWL 

CAUSE 

End of jacket not square with centerline, 
shroud portion of bowl is not concentric with 
hub or lockplate tab holes in jacket are im
proper width. 16 in (Fig. 9-138) 

CORRECTION 

Replace parts with jacket, lockplate and bowl. 

STEERING WHEEL LOOSE 

CAUSE 

Excessive clearance between pivot pin and 
holes in support. 18 in (Fig. 9-138) 

Bearing nut backed off or loose. 

CORRECTION 

Replace support and pivot pins. 

Adjust steering shaft torque and replace re
tainer washer. 
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DIAGNOSIS GUIDE (Cont'd.) 

STEERING WHEEL LOOSE EVERY OTHER TILT POSITION 

CAUSE 

If looseness prevails in 15° and 5° aoove 
center and 5° and 15° below, the lower shoe 
is faulty. At 10° above, 10° below and on 
center, the upper shoe is faulty. 20 in 
(Fig. 9-138) 

CORRECTION 

Install new shoe pivot pin and shoe indicated. 

STEERING WHEEL NOT LOCKING IN EVERY OTHER TILT POSITION 

CAUSE 

Fault lies with shoes as above. The shoe 
may have seized on its pivot pin or weld 
flash is between the shoe and the support. 
21 in (Fig. 9-138) 

CORRECTION 

Install new shoe pivot pin and shoe, remove 
grease from support and shoe (weld flash 
is embedded in grease) and re-grease. 

STEERING WHEEL FAILS TO RETURN FREELY TO TOP TILT POSITION 

CAUSE 

Pivot pins are bound up. 22 in (Fig. 9-138) 

Wheel tilt springs are defective. 23 in (Fig. 
9-138) 

CORRECTION 

Remove pivot pins and check holes for burrs. 
Install new pivot pins. 

Install new springs. 

NOISE WHEN STEERING WHEEL RETURNS TO TOP TILT POSITION 

CAUSE 

Tilt wheel stop bumper on upper shoe has 
failed. 24 in (Fig. 9-138) 

CORRECTION 

Install new upper shoe assembly. 
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DIAGNOSIS GUIDE (Cont'd.) 

POOR RETURNABILITY OF STEERING WHEEL 

CAUSE 

Deformed felt seal between steering shaft 
and jacket in floor shift cars . Deformed 
felt seal between steering shaft and shift 
tube and/or between shift tube and jacket in 
columns with gearshift. 25 in (Fig. 9-138) 

Too much bearing pre-load. 26 in (Fig. 9-138) 

CORRECTION 

Disassemble and install new seal. 

Adjust steering shaft torque and replace re
tainer washer. 

GEARSHIFT LEVER FAILS TO INDEX TRANSMISSION 

CAUSE 

The weld of the lower gearshift lever to 
the shift tube has failed. 27 in (Fig. 9-138) 

Key for shift tube sheared off shift bowl. 
28 in (Fig. 9-138) 

CORRECTION 

Install new shift tube assembly. 

Replace shift bowl. 

HIGH EFFORT IN GEARSHIFT MECHANISM 

CAUSE 

Undersize ID on lockplate. 29 in (Fig. 9-138) 

CORRECTION 

Install new lockplate. 

NOISE IN GEARSHIFT MECHANISM 

CAUSE 

Oversize lockplate ID. 29 in (Fig. 9-138) 

Key for shift tube sheared off shift bowl. 
28 in (Fig. 9-138) 

Wave washer damaged or omitted. 30 in 
(Fig. 9-138) 

Bowl driven too far on shift tube. 31 in 
(Fig. 9-138) 

CORRECTION 

Install new lockplate. 

Install new shift bowl. 

Install new wave washer. 

Install new shift tube. 
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DIAGNOSIS GUIDE (Cont'd.) 

NOISE IN STEERING SHAFT 

CAUSE 

Column improperly aligned when installed 
in car (steering shaft must be mounted in 
the center of shift tube). 32 in (Fig. 9-138) 

Flexible coupling flange not tightened on 
steering shaft. 33 in (Fig. 9-138) 

CORRECTION 

Relocate toe pan cover on floor board, align
ing steering shaft properly. 

Torque flange bolt to 35 ft. lbs. 

DUST ENTERING THROUGH COLUMN 

CAUSE 

Felt seals between steering shaft and jacket 
and/or shift tube are deformed or out of 
position. 25 in (Fig. 9-138) 

CORRECTION 

Install new seals. 

DIAGNOSIS OF MANUAL AND POWER STEERING 

NOTE: Items identified by (M.S.) apply to manual steering only and items identified by (P.S.) apply 
to power steering only. All items not identified by (M.S.) or (P.S.) apply to both units. 

HARD STEERING WHILE DRIVING OR POOR RETURN OF STEERING TO CENTER 

CAUSE 

1. Tight steering shaft bearings. 

2. Lower coupling flange rubbing against ad
juster plug. (P.S.) 

3. Steering wheel rubbing against turn signal 
collar. 

4. Tires not properly inflated 

5. Steering linkage tie-rod joints misaligned. 

6. Steering gear misaligned. 

7. Tight overcenter adjustment. 

8. Thrust bearing adjustment too tight. 

9. Ball pre-load too tight. (P.S.) 

10. Sticky spool valve. (P.S.) 

11. Sticking pump flow control valve. (P.S.) 

CORRECTION 

1. Replace bearings. 

2. Loosen bolt and reposition for clearance. 

3. Adjust mast jacket endwise. 

4. Inflate to specifications. 

5. Loosen tie-rod sleeve and center ball joint. 

6. Align at frame. 

7. Adjust in car to specifications. 

8. Adjust to specifications. 

9. Remove gear and change ball size as 
required. 

10. Remove and clean valve or replace valve 
assembly. 

11. Remove valve and clean. 
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Fig. 9-138 Tilt-Wheel Diagnosis 
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DIAGNOSIS OF MANUAL AND POWER STEERING (Cont'd.) 

CAR LEADS TO ONE SIDE OR THE OTHER 

CAUSE 

1. Front end misaligned. 

2. Worn or damaged valve shaft assem
bly. (P.S.) 

NOTE: If this is the cause, steering 
effort will be very light in direction of 
lead and heavy in opposite direction. 

__ 
CORRECTION 

1. Adjust to specifications. 

2. Replace valve and shaft assembly. 

MOMENTARY INCREASE IN EFFORT WHEN TURNING WHEEL FAST 
TO THE RIGHT OR LEFT (P.S.) 

CAUSE 

1. Low oil level in pump. 

2. Pump belt slipping. 

3. Excessive internal leakage. 

CORRECTION 

1. Check oil level in pump reservoir. 

2. Tighten or replace belt. 

3. Replace rack-piston teflon seal and " 0 " 
ring and/or replace spool valve. 

EXTERNAL OIL LEAKS 
(WIPE GEAR THOROUGHLY AND MAKE SURE SOURCE OF LEAKAGE IS DETERMINED) 

CAUSE 

1. Loose hose connections. (P.S.) 

2. Damaged hose. (P.S.) 

3. Side cover " 0 " ring seal. (P.S.) 

4. Pitman shaft seals. 

5. Housing end cover " 0 " ring seal. (P.S.) 

6. Adjuster plug seals. (P.S.) 

7. Torsion bar seal. (P.S.) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

CORRECTION 

Tighten. 

Replace. 

Replace seal. 

Replace seals. 

Replace seal. 

Replace seals. 

Replace valve and shaft assembly. 

GEAR NOISE (RATTLE, CREAK OR CHUCKING) 

CAUSE 

1. Loose overcenter adjustment. 

NOTE: A slight rattle may occur on • 
turns because of the increased lash off the 
"high point". This is normal and the lash 
must not be reduced below the specified 
limits to eliminate this slight rattle. 

CORRECTION 

1. Adjust to specification. 
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DIAGNOSIS OF MANUAL AND POWER STEERING (Cont'd.) 

GEAR NOISE (RATTLE, CREAK OR CHUCKING) (Cont'd.) 

CAUSE 

2. Gear loose on frame. 

CORRECTION 

2. Check g e a r to frame mounting bolts. 
Tighten bolts to specification. 

GEAR NOISE ("HISSING" SOUND) (P.S.) 

There is some noise in all power steering 
systems. One of the most common is a "hiss
ing" sound most evident at standstill parking. 
There is no relationship between the noise and 
performance of the gear. "Hiss" may be ex
pected when steering wheel is at end of travel 
or when slowly turning at standstill. 

Do not replace valve and shaft assembly un
less "h i s s " is extremely objectionable. Slight 
"hissing" is satisfactory and in no way effects 
steering. A replacement valve and shaft as
sembly may also exhibit slight noise and is not 
always a cure for the objection. Check clear
ance around safety drive bolts in flexible cou
pling. Be sure steering shaft and gear are 
aligned so the flexible coupling rotates in a flat 
plane and is not distorted as shaft rotates. Any 
metal to metal contact through the flexible cou
pling will transmit the valve " h i s s " into the 
car. 

LOOSE STEERING 

CAUSE 

1. Lash in steering linkage. 

2. Air in system. (P.S.) 

3. Excessive lash between pitman shaft and 
rack-piston. 

4. Loose thrust bearing adjustment. 

5. Ball and worm pre-load incorrect. (P.S.) 

CORRECTION 

1. Replace parts affected. 

2. Add oil to pump reservoir. 

3. Make overcenter adjustment. 

4. Adjust to specification. 

5. Remove rack-piston and worm, and change 
balls to obtain specified pre-load. 

STEERING WHEEL SURGES OR JERKS WHEN TURNING 
ENGINE RUNNING, ESPECIALLY DURING PARKING (P.S.) 

CAUSE 

Loose pump belt. 

CORRECTION 

Adjust to specification. 

HARD STEERING WHEN PARKING 

CAUSE 

Loose pump belt. (P.S.) 

CORRECTION 

Adjust to specification. 
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DIAGNOSIS OF MANUAL AND POWER STEERING (Cont'd.) 

HARD STEERING WHEN PARKING (Cont'd.) 

CAUSE CORRECTION 

2. Low oil in reservoir. (P.S.) 

3. Lack of lubricant in ball joints or steering 
linkage. 

4. Tires not properly inflated. 

5. Insufficient oil pressure. (P.S.) 

Fig. 9-155 Oil Pressure Gauge 

2. Fill to proper level. If excessively low, 
check all lines and joints for evidence of 
external leakage. 

3. Add lubricant. 

4. Inflate to recommended pressure. 

5. If all of the above checks do not reveal the 
cause of hard steering, make the following 
tests of oil pressure. 

a. Disconnect the pressure line at pump, 
then install Gauge Set J-5176-01. (Fig. 
9 . - - • -155) 

b. With engine at slow idle and gauge valve 
open, note the oil pressure on the gauge 
while turning steering wheel from one 
extreme position to the other. Especial
ly note the maximum pressure which 
can be built up with the wheel held in 
either right or left extreme position. 

NOTE: Do not hold wheel in extreme 
position for an extended period of time 
because it will drastically increase the 
oil temperature and will cause undue 
wear on the pump. 

c. With oil temperature between 150° F. 
and 170° F. (measured with a ther
mometer in the reservoir) oil pressure 
should not be less than 1,000 psi for 
satisfactory power steering operation. 
(Fig. 9-155) 

d. If the maximum oil pressure is less 
than 1,100 psi, it indicates trouble in 
the pump, hoses, steering gear, or a 
combination of these parts. To elimi
nate the hoses and gear, close the gauge 
valve and quickly test pressure of the 
pump only with the engine at slow idle, 
then open the valve to avoid increasing 
oil temperature. 

e. Comparing the maximum pressure ob
tained in these two tests will indicate 
source of trouble as follows: 

(1) Firs t test (step b) pressure low, and 
second test (step d) pressure normal 
- indicates faulty hoses or steering 
gear. 
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DIAGNOSIS OF MANUAL AND POWER STEERING (Cont'd.) 

HARD STEERING WHEN PARKING (Cont'd.) 

CAUSE 

6. Low oil pressure due to restriction in 
hose. (P.S.) 

7. Low oil pressure due to steering gear. 
(P.S.) 

a. Pressure loss in cylinder due to worn 
rack-piston seal, damaged " 0 " ring or 
scored housing bore. 

b. Leakage at valve rings, valve body to 
worm seal. 

c. Loose fit of spool in valve body or leaky 
valve body. 

CORRECTION 

(2) First test (step b) and second test 
(step d) pressure equally low - in
dicates faulty oil pump. 

6. Clean or replace as required. 

7. Remove steering gear for disassembly, 

a. Inspect rack-piston seal and " 0 " ring 
and housing bore. 

b. Replace rings and seals. 

c. Replace valve and shaft assembly. 

VALVE "SQUAWK" WHEN TURNING OR WHEN RECOVERING FROM A TURN (P.S.) 

CAUSE 

1. Cut or worn dampener " 0 " ring on spool 
valve. 

2. Loose or worn valve. 

CORRECTION 

1. Replace dampener ring. 

2. Replace valve and shaft assembly. 

-

NO EFFORT REQUIRED TO TURN (P.S.) 

CAUSE 

Broken torsion bar. 

CORRECTION 

Replace valve and shaft assembly. 

PUMP NOISE 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

CAUSE 

Loose belt. 

Hose(s) touching other parts of car. 

Low oil level. 

Air in the oil. 

Excessive back pressure caused by hoses 
or steering gear. 

Scored pressure plate. 

Vanes not installed properly. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

CORRECTION 

Tighten belt. 

Adjust hose position. 

Fill reservoir. 

Check oil level. 

Locate restriction and correct. 

Lap away light scoring. Replace 
scored part. 

Install properly. 

heavily 
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DIAGNOSIS OF MANUAL AND POWER STEERING (Cont'd.) 

PUMP NOISE (Cont'd.) 

CAUSE 

8. Vanes sticking in rotor slots. 

9. Extreme wear of pump ring. 

10. Face of thrust plate scored. 

11. Scored rotor. 

CORRECTION 

8. Free up by removing burrs or dirt. 

9. Replace part. 

10. Lap away light scoring. Replace heavily 
scored part. 

11. Lap away light scoring. Replace heavily 
scored part. 

INOPERATIVE, POOR, OR NO ASSIST: (PUMP ASSEMBLY) 

CAUSE 

1. Loose drive belt. 

2. Low oil level. 

3. Air in the oil. 

4. Flow control valve stuck. 

5. Vanes sticking in rotor slots. 

6. Faulty flow control valve assembly. 

CORRECTION 

1. Tighten belt. 

2. Fill reservoir. 

3. Add oil to pump reservoir. 

4. Remove burrs or dirt. 

5. Free up by removing burrs or dirt. 

6. Clean and free up parts. Replace part(s) 
as necessary. 
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TILT AND TRAVEL COLUMN 3. If column is to be repaired out of car, re-
151 T H R O U G H 8 6 SERIES! move column as described under STEERING 

All tilt and travel column service operations . „ , . 
outlined in the disassembly and assembly proce- ' s w™ c h a t t a c h i n g 0 s c r e L S ^ d ^ i f t \ w i C t ^ f r o m 
dures can be performed on the car except the , 
removal and installation of the shift tube from the 
iacket and shift lever bowl. In such case, the c D _ _ T ^ ^„^ „ ^ , _ „ • , 
J^^ . , , ' 5. Remove one self-tapping screw that secures 
entire steering column must be removed from _ . T , , r , u i T - - • i 
euL1 & turn signal bowden cable to turn signal switch 
c a r > and slip coil end off post. 
DISASSEMBLY (Fig. 9-139) 6. U s i n g Steering Column Holding Fixture, 

J-21970, clamp steering column in vise on a 
1. Disconnect battery. 45° angle with both ends accessible. (Fig. 

9-140) 
2. Remove steering wheel if not previously r e 

moved, as described under STEERING WHEEL 7. Remove two screws retaining neutral safety 
(TILT AND TRAVEL). switch assembly from column jacket. 

F ig . 9 -139 T i l t and Travel Column 
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Fig. 9-140 Steering Column Holding Fixture 

8. Position tilt mechanism in center position and 
remove tilt and signal levers. 

9. Remove actuator cover using Actuator Cover 
Remover and Installer, J-22192-1 and Slide 
Hammer, J-6125-1 ( T u r b o Hydra-Matic 
Transmission special tool). (Fig. 9-141) Drive 
outward with slide hammer to remove cover. 

10. Remove bumper. 

11. Position horn contact carr ier assembly so 
C-ring tab is upward. Using Tool J-22191, 
screw 5/16" bolt into upper shaft until bolt 
contacts locking rod. Lift upper shaft 1" and 
lock in position with bolt. Position half-
socket portion of tool on inner shoulder of 
horn contact carr ier assembly, Fig. 9-142, 
steady tool with hand and turn nut until C-ring 
is free and remove. 

12. Remove Tool J-22191. 

13. Remove horn contact carr ier assembly. 

14. Remove upper bearing spring. 

Fig. 9-142 Removing C-Ring and Horn Contact 
Carrier Assembly 

15. Remove three attaching screws and remove 
turn signal housing assembly with attached 
horn wire and turn signal bowden cable up 
through actuator housing assembly. 

16. Remove inner race seat. 

17. Remove upper bearing race. 

18. Install tilt lever in actuator housing and tilt 
to maximum up position. Remove two tilt 
return springs with Tool J-22181. (Fig. 9-143) 

19. Remove two pivot pins from support assembly 

Fig. 9-141 Removing Actuator Cover Fig. 9-143 Removing Tilt Return Springs 
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Fig . 9 -144 Removing Pivot Pins 

open edges of adapter facing shift lever bowl. 
(Fig. 9-144) 

20. Lift shift lever to disengage lock shoes from 
pins and remove actuator housing from upper 
yoke. Remove shift lever. 

NOTE: If actuator housing assembly sticks 
to upper yoke, tap lightly with a plastic 
hammer to free. 

21. Drive lock shoe pivot pins from actuator 
housing. Pivot pins are not tapered and may 
be removed from either side. Remove lock 
shoes and release springs. (Fig. 9-145) 

22. Remove lower bearing race. 

23. Remove flange and spring from lower shaft. 

24. Remove steering shaft assembly from top 
end. 

25. With steering shaft on bench, remove spring 
and stop spring by pushing stop spring from 
either side with a narrow bladed screwdriver. 
Spring will follow. (Fig. 9-146) 

Fig„ 9-145 Ac tua to r Housing Assembly 

F ig . 9 -146 Removing Spherical Spring and Stop 

using Pivot Pin Adapter, J-21854-1 and 
Screw, J-21179-5. Insert Screw J-21179-5 
through Adapter, J-21854-1 and screw into 
pivot pin. Holding Screw, J-21179-5 with 
wrench, tighten nut against Adapter J-21854-1 
which should be centered over pivot pin and 

F ig . 9-147 Removing Spherical Joints 

26. Hold hand over open end of upper shaft to 
prevent dropping of locking rod when remov
ing upper shaft. Turn upper shaft on a right 
angle to center line of lower shaft (90°), align 
flats on centering sphere with lower shaft 
coupling and remove upper shaft with sphere. 
(Fig. 9-147) 

27. Remove locking rod from upper shaft. 

28. Hold yoke, upper shaft and sphere assembly 
with sphere up. Remove two-piece centering 
sphere from upper yoke by rotating sphere so 
flats align with yoke opening, then remove 
sphere. In addition, remove any shims that 
may be present. 

29. Push upper shaft down through upper yoke 
and remove locking wedge and upper bumper. 
(Fig. 9-148) 

30. Upper shaft can now be removed from upper 
yoke. 
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Fig. 9-148 Upper Shaft Parts 

Fig. 9-149 Removing Support 

31. Remove four screws securing support to lock 
plate and remove support from steering col
umn jacket. Screws may be gained by using a 
3/8" thin wall, deep well socket. (Fig. 9-149) 

32. Remove two attaching screws and stop plate 
assembly from support. (Fig. 9-149) 

Fig. 9-150 Removing Lock Plate 

33. Remove retaining ring and thrust washer from 
shift tube. (Fig. 9-150) 

34. Lower jacket in Holding Fixture J-21970 so 
that lower edge of shift bowl is flush with 

holding fixture. 

35. Drive shift lever pivot pin from bowl and re
move shift lever and spring. Remove wave 
washer from shift lever. 

Fig. 9-151 Lower Column Parts 

36. Remove retaining ring at bottom of jacket. 
(Fig. 9-151) 

37. Remove lower bearing adapter and bearing as 
a unit. (Fig. 9-151) 

Fig. 9-152 Removing Shift Tube 

38. Using Tool J-22207, drive shaft tube down 
until flush with extension inside of shift bowl. 
(Fig. 9-152) 

39. Remove lock plate and wave washer. (Fig. 
9-150) 

40. Finish driving shift tube out of shift bowl. 
Remove shift tube from jacket. (Fig. 9-152) 

41. Remove sponge dust seal from shift tube. 

INSPECTION 
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Fig. 9-153 Installing Shift Tube 

1. Inspect upper and lower bearings for wear, 
roughness and binding. Replace actuator hous
ing assembly if necessary. 

2. Inspect centering spheres for nicks, damage 
and wear. If damage is evident, check shaft 
coupling for nicks, burrs and rough spots. 

3. Inspect bearing surfaces of upper shaft for 
brinelling, nicks, scratches and wear. 

4. Inspect rubber bumpers, making certain they 
are not torn or damaged. 

5. Check bowden cable for kinks or damage. 

6. Inspect horn wire insulation for worn or bare 
spots. 

7. Inspect telescoping mechanism for wear in 
keyway. 

8. Inspect upper shaft for wear. 

9. Inspect locking wedge for wear. 

10. Inspect threads and splines on upper shaft. 

11. Inspect locking rod to be sure it is straight. 

12. Inspect stop spring to be sure it is not bent. 

13. Inspect shift lever bowl for cracks. 

14. Inspect all other parts for damage and wear. 
Replace all parts deemed necessary for proper 

operation. 

ASSEMBLY 

When assembling steering column, use Multi
purpose Chassis Lubricant whenever lubricant 
is specified in the following procedure. 

1. Install sponge dust seal on shift tube. 

2. Slide shift tube into jacket, being careful not 
to damage sponge seal. Start shift lever bowl 
onto shift tube with Tool J-8761 on bench or 
floor. Drive shift tube, . using Tool J-8606 
with Driver Handle J-8092, until shift tube 
extends 1/4" inside of shift lever bowl. (Fig. 
9-153) 

3. Lubricate wave washer and lock plate and in
stall in shift lever bowl. Lock plate tangs 
must engage in slots of jacket properly. 

4. Being careful to center wave washer and lock 
plate, continue to drive shift tube into shift 
lever bowl until thrust washer and retainer 
ring can be installed. 

5. Install anti-rattle wave washer on shift lever. 
Lubricate shift lever detent spring and install 
shift lever and spring in bowl. Secure with 
pivot pin. Make certain spring is seated prop
erly and that shift lever has sufficient fore 
and aft movement. 

6. Install stop plate on support with two attach
ing screws. 

7. Using Holding Fixture J-21970, position jacket 
in vise at 45° angle and secure. 

8. Position support on lock plate in shift lever 
bowl and secure with four attaching bolts. 
(Fig. 9-149) Torque to 75 in. lbs. Use a 3/8" 
thin wall, deep well socket. 

9. Insert upper shaft into upper yoke from top 
with keyway aligned. Tap upper shaft until 
locking wedge can be installed. Now tap 
upper shaft until locking wedge stays in posi
tion. (Fig. 9-148) 

10. Lubricate centering spheres (two-piece) and 
install spheres and any shims removed during 
disassembly into upper yoke. 

11. Rotate centering sphere so that lower steering 
shaft can be installed over flats on sphere 
(approximately 90° from center line of upper 
shaft), then install lower shaft coupling over 
the sphere. 

12. Lubricate spring seat in lower shaft coupling 
and stop spring. 

13. Turn upper shaft slightly from center line of 
lower shaft and insert one end of spring into 
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lower shaft coupling. Place stop spring over 
spring. Using a narrow bladed screwdriver, 
compress spring with screwdriver and slide 
stop spring in so that it seats in upper yoke. 
(Fig. 9-146) 

14. Lubricate spring and outer surfaces of cen
tering sphere. 

15. Install steering shaft assembly into shift tube 
from upper end. 

16. Install release springs on lock shoes and 
install lock shoes in actuator housing. Lu
bricate and install lock shoe pivot pins. Lu
bricate lock shoe grooves, release springs, 
at contact area, and shoe contact area on 
actuator yoke. 

NOTE: Lock shoes are interchangeable. 

17. Lubricate pivot pin holes in support assembly. 

18. Lubricate upper and lower bearing in actua
tor housing. 

NOTE: Bearings are serviced as part of 
actuator housing assembly. 

19. Install bearing race on upper yoke. 

NOTE: Bearing races are interchangeable. 

20. Install tilt release actuator. Lift lever up 
slightly to prevent lock shoes from engaging 
pins and install actuator assembly over end 
of steering shaft. 

21. Align pivot holes in actuator housing and 
support and install pivot pins. Tap pins in 
place with plastic or brass hammer until 
flush with actuator housing. 

22. Raise tilt lever and move to maximum up 
position. 

23. Lubricate and install tilt springs, using Tool 
J-21181. Hook longer end of springs on sup
port and the other end on actuator housing. 
(Fig. 9-143) 

NOTE: Tilt mechanism must be in maxi
mum up position when installing tilt springs, 
otherwise springs can be damaged. 

24. Lubricate upper bearing, bearing race and 
inner race seat. 

25. Install upper bearing race on upper yoke. 
While holding up on lower shaft, rotate lower 
shaft to make certain lower bearing is seated. 
Slide upper bearing race into position. 

26. Continue to hold lower shaft in position and 
install inner race seat. 

Fig. 9-154 Installing Actuator Cover 

27. Install lower bearing adapter and bearing to 
lower shaft with adapter slots and jacket 
slots in alignment. 

28. Install retaining ring at bottom end of jacket. 

29. Install spring and companion flange to lower 
shaft. Tighten companion flange retaining bolt 
temporarily. 

30. Lift tilt mechanism and position actuator 
housing in center position. 

31. Install upper bearing spring on upper yoke. 

NOTE: If upper and lower bearings are 
correctly installed, upper bearing spring will 
be even with top of C-ring retaining slot in 
upper yoke. 

32. Install turn signal housing assembly on actua
tor housing routing horn wire and bowden 
cable below right tilt pin. Secure assembly 
to actuator housing with three attaching 
screws. 

33. Install horn contact carr ier assembly over 
upper shaft. 

34. Insert locking rod into upper shaft. 

35. Using Tool J-22191, screw 5/16" bolt into 
upper shaft until contact is made with locking 
rod. Turn steering shaft assembly until key-
way is in the uppermost position, lift upper 
shaft 1" and lock with 5/16" bolt. Position 
half socket of tool on inner shoulder of horn 
contact carr ier assembly with C-ring tab of 
carr ier in the uppermost position. Steady 
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tool with one hand and tighten nut until C-ring 
will insert in upper yoke. 

36. Remove Carrier and Spring Compressor, 
J-22191, from column. 

37. Remove tilt lever. 

38. Position actuator cover so key in cover is 
aligned with keyway in actuator housing. Using 
Actuator Cover Remover and Installer, 
J-22192, and Slide Hammer, J-6125-1, tighten 
spreader screw on inside of actuator cover 
above interior flange and drive into position. 
(Fig. 9-154) 

39. Install tilt lever and turn signal lever. 

40. Install bumper on upper shaft. 

41. Install neutral safety and back-up light switch 
on steering column jacket. Remove steering 
column from vise and place on bench. 

42. Raise tilt lever up, place tilt mechanism in 
maximum down position and attach bowden 
cable to turn signal and cornering switch. 
Coiled end of cable should be slipped over 
post on switch with wire next to base of post 
and coil extending outward. (Fig. 9-142) Do 
not twist cable. Install cable in its natural 
position. 

43. Insert clamp tang in mounting hole and install 
retaining screw through flag-shaped terminal 
into switch, locking them together. 

44. With turn signal lever in off position, install 
turn signal and cornering switch on steering 
jacket. Make certain switch is centered prop
erly and secure with two screws. 

45. Steering wheel may be installed at this time 
or after steering column has been installed 
in car. Follow procedure described under 
steering wheel, being careful not to lose 
locking rod. 

GENERAL SPECIFICATIONS 

MANUAL STEERING 
RATIO . 24:1 
LUBRICANT Water Resistant E.P. (Multi-Purpose Gear Lubricant) 
ADJUSTMENTS 

1. Worm Bearing Pre-Load 4 to 7 in. lbs. 
2. Overcenter Adjustment 4 to 10 in. lbs. in excess of worm bearing pre-load 

(14 in. lbs. Max.) 
3. Pitman Shaft Adjusting Screw End Clearance 002" Max. 

POWER STEERING 
RATIO 17.5:1 
LUBRICATION 

4. Lubricant Power Steering Fluid Part No. 1050017 
5. Capacity - Complete System 1-3/4 Qts. 
6. Capacity - Pump Only 1 Qt. 

ADJUSTMENTS 
7. Ball Pre-load 1 to 4 in. lbs. 
8. Thrust Bearing Pre-load 1 to 3 in. lbs. in excess of initial load 
9. Overcenter Adjustment 4 to 8 in. lbs. in excess of combined ball 

and thrust bearing pre-load 
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TORQUE SPECIFICATIONS 

NOTE: Specified torque is for installation of parts only. Checking of torque during inspection may be 
10% below that specified. 

APPLICATION FT- LBS. 

STEERING LINKAGE 
Idler Arm Support to Frame Bolt 40 
Tie Rod Clamp Bolts 20 
Tie Rod to Steering Arm and Relay Rod Nuts 45 
Steering Wheel Nut 35 
Idler and Pitman Arm to Relay Rod 45* 
Tie Rod to Relay Rod 45* 

MANUAL STEERING GEAR 
Gear to Frame Bolts 70 
Pitman Shaft Nut 1 3 5 

Side Cover Bolts 35 
Pitman Shaft Adjusting Screw Locknut 27 
Bearing Pre-load Adjuster Locknut 1 0 ° 
Coupling Flange Bolts 15 

POWER STEERING PUMP 
Pulley Nut 45 
Pump Mounting Stud 35 
Union 35 
Flow Control Valve Plug 4 

Pressure Hose 35 

POWER STEERING PUMP BRACKETS 

THREAD TORQUE FT. LBS. 

5/16-18 25 

5/16-24 25 

3/8 -16 35 

7/16-14 50 

7/16-20 50 

POWER STEERING GEAR 
Gear to Frame Bolts 70 
High Pressure Line Fitting (At Gear) 35 
Oil Return Line Fitting (At Gear) 35 
Pitman Shaft Adjusting Screw Locknut 30 
Side Cover Bolts 35 
Adjuster Plug Locknut 110 
Coupling Flange Bolt(s) 15 
Return Guide Clamp Screws 12 
Rack-Piston Plug 65 

*Do not back off to insert cotter pin « turn to next hole. 
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BT-61-9B Steering Wheel Puller 
J-6125-1 Slide Hammer 
J-8092 Drive Handle 
J-8606 Differential Side Bearing Installer 
J-8761 Front Pump Seal Installer 
J-21181 Spring Installer 
J-21854-1 Tilt and Travel Pivot Pin Remover and Screw 
J-21970-1 Tilt and Travel Holding Fixture 
J-22191 Tilt and Travel Spring Compressor 
J-22192-1 Tilt and Travel Upper Cover Remover and Installer 
J-22207 Shift Tube Remover 

Fig. 9-156 Steering Tools 
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61-9 

TR-278-R 

J-544-A 

J-3289-B 

33-70 M 

J-4880 

J-5176-01 

J-5190-A 

J-5254 

J-5205 

J-5395 

J-5504-B 

J-6125-1 

J-6217 

J-6222 

J-6278 

Steering Wheel Puller 

(J-8107) Differential Side Bearing Puller 

(Used for Pump End Cover Installation) 

Spring Scale 

Differential Holding Fixture 

J-6278-2 

J-6448-01 

J-6448-04 

J-7132-1 

(Used for Mounting Gear Holding Fixture J-5405) J-7132-2 

Belt Tensioning Gauge J-7539 

No. 2 Snap Ring Pl iers J-7576 

P res su re Testing Manifold (Used with Gauge J-7586 

J-7715) J-7624 

1955 Power Steering Gear End Casting Bearing 

Puller (Used for Side Cover Needle Bearing 

Puller) J-7715 

End Cover Seal and Needle Bearing Installer 

(Used for Removing and Installing Adjuster Plug J-8092 

Oil Seal and Needle Bearing) J-8810 

Steering Gear Holding Fixture T-8811 

Turn Signal Cover Installer (Pinion Seal Installer) 

Pitman Arm Puller J-972-A 

Slide Hammer 

Hose Connector Installer J-21180 

End Cover Seal Protector (Used for Installing J-21181 

Adjuster Plug) J-21197 

Pitman Shaft Bearing Remover and Installer 

Adapter (Used with J-6278 for Installing 

Pitman Shaft Seals and Bearing) 

Power Steering Gear Holding Fixture 

Spacer (Used with J-6448-01) 

Seal Protector 

Seal Installer 

Ball Retainer 

Rack-Piston Teflon Ring Compressor 

Pump Oil Seal Protector 

Spanner Wrench (Used for Removing and 

Installing Adjuster Plug. Also used for 

Adjusting Thrust Bearing Preload) 

P re s su re Testing Gauge (Used with Gauge 

Manifold J-5176) 

Drive Handle 

Pitman Shaft Bus ning Installer 

Upper Bearing Race Installer and 

Pitman Shaft Oil Seal Installer 

Differential Adjusting Nut Wrench (Used for 

Tightening Adjuster Plug Locknut) 

Turn Signal Cover and Shift Tube Remover 

Spring Installer 

Pivot Pin Remover and Snap Ring 

Installer 

Fig. 9-156A Steering Tools 


