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Gear Removal

GENERAL INFORMATION

The manual steering gear (Fig. 1) is designed to
provide easy steering with minimum friction in the
steering gear. A ball nut travels up or down on the
wormshaft, riding on recirculating balls acting as a
screw thread.

The wormshaft and ball nut assembly is supported
in the gear housing by an adjustable bail thrust fype
upper and lower hearing. The lower bearing cup is

pressed into the gear housing, and the upper bearing
cup is pressed into the wormshaft bearing adjuster.

The cross shaft is integral with the sector gear. The
sector gear meshes with the rackteeth on the re-
circulating ball nut. Adjustment at this point is con-
trolled by the cross shaft adjusting screw which ex-
tends through the housing cover.

SERVICE DIAGNOSIS

Condition Possible Cause

Correction

HARD STEERING

(b) Insufficient lubricant in the steering

(a) Low or uneven tire pressure,

{a) Inflate tires to recommended pres-
sures.
(b) Lubricate as necessary.

gear housing or in steering linkage.

{c) Steering gear shaft adjusted too tight.

{d) Front wheels out of line.

(e) Steering column misaligned.

PULL TO ONE SIDE
(Tendency of the Vehicle
to veer in one direction
anly)

{a) Incorrect tire pressure.

{c) Dragging brakes.

(d)

{e} Incorrect toe-in.

(f) Grease, dirt oil or brake fluid on

brake linings.

(g) Front and rear wheels out of align-

ment.
{h)
(i) Bent suspension parts.

WHEEL TRAMP (a) Incorrect tire pressure.
{Excessive Vertical
Motion on Wheels)

and brake drums.

(c) Loose tie rod ends or steering con-

nections.

(b} Wheel bearings improperly adjusted.

Improper caster and camber,

Broken or sagging rear springs.

(b) Improper balance of wheels, tires

{c) Adjust according to instructions.

(d) Align the wheels., See “Front Sus-
pension.”

(e) See  “Steering
Transmission.”

(a) Inflate tires to recommended pres-

sures.

{b} See “Front Wheel Bearing Adjust-
ment.”

(c) Inspect for weak, or broken brake
shoe spring, binding pedal.

(d) See “Front Wheel Alignment.”

(e) See "“Front Wheel Alignment.”

{f) Inspect, replace and adjust as nec-
essary.

(g) Align the front wheels. See “Front
Suspension.”

(h) Replace rear springs.

(i) Replace parts necessary.

(a) Inflate tires to recommended pres-
sures.

(b) Balance as necessary. See “Wheels
and Tires.”

(c) Inspect and repair as necessary.

Column—Manual
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Condition Possible Cause

Correction

{d) Worn or inoperative shack ahsorbers.

{d) Replace shock absorbers as neces-

EXCESSIVE PLAY OR
LOOSENESS IN THE
STEERING WHEEL

or badly worn.

(c) Front wheel
adjusted.

(b) Steering linkage loose or worn.

bearings

sary.

(a) Steering gear shaft adjusted too loose (a) Replace worn parts and adjust ac-

cording to instructions.
(b) Replace worn parts,

Wheel Alignment.”
improperly (c) Adjust according to instructions.

See “Front

(d) Steering arm loose on steering gear (d) Inspect for damage te the gear shaft

shaft.

and steering arm, replace parts as
necessary.

{(e) Steering gear housing attaching bolts (e) Tighten attaching bolts to speci-

loose.

(f} Steering arms
kniuckles,

(g) Worn ball joints,

fications.

loose at steering (f) Tighten according to specifications.

{(2) Replace the ball joints as necessary.
See “Front Suspension.”

(h) Worm-shaft bearing adjustment too (h) Adjust worm bearing pre-load accord-

loose.

ing to instructions.

SERVICE PROCEDURES

Adjustments
Two adjustments are provided in the steering gear

(Fig. 2). The worm bearing pre-load adjustment, and
the bhall nut rack sector gear mesh adjustment.

Before correct adjustment can be made at ball nut
rack and secior gear, it must be determined that
worm bearing pre-load is properly adjusted.

The worm bearing pre-load adjustment is controlled
by the worm thrust bearing adjuster which threads
into the housing at the upper end of the wormshaft.

Worm Bearing Pre-Load
(1) Remove steering gear arm retaining nut and

lock washer. Remove arm with Tool C-3646 (Fig. 3).
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Fig. 1—Steering Gear Cross Section

{2) Remove horn button or horn ring.

(3) Loosen cross shaft adjusting screw lock nut, and
back out adjusting screw approximately two turns.
This will relieve any friction load which may be
present at closely meshed ball nut rack and sector
gear teeth.

(4) Turn steering wheel two cemplete furns from
straight ahead position, and place torque wrench Tool
(C-3380 on steering shaft nut.

(5) Rotate steering shaft at least one turn toward
straight ahead position, while testing rotating torque
with torque wrench.

FILLER PLUG

CROSS SHAFT
ADJUSTMENT

WORM SHAFT
BEARING
ADJUSTMENT

HOLDING
FIXTURE

S s NK 462

Fig. 2—-Gear Adjusiment Locations
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Fig. 3—Removing Steering Gear Arm

The torque required to keep wheel moving should
be between 1-1/2 and 4-1/2 inch-pounds. If reading
is not within these limits, adjustment can be made
in or out of vehicle as follows:

(a) Loosen adjuster lock nut.

(b) Use adjuster wrench from Tool C-3884 set and
turn adjuster clockwise to increase pre-load, or coun-
terclockwise to decrease pre-load.

(c) While holding adjuster from turning, tighten
lock nut securely. Retest worm bearing pre-load.

Ball Nut Rack and Sector Mesh
The cross shaft adjusting screw, located in housing

cover, raises or lowers the shaft to provide proper
mesh load between tapered teeth of sector gear and
tapered teeth of ball nut. This adjustment can be
accurately made only after proper worm bearing pre-
load has been established.

(1) Turn steering wheel gently from one stop to
the other, carefully counting number of turns. Turn
steering wheel back exactly half way, to center posi-
tion.

{2) Turn cross shaft adjusting screw clockwise to
remove all lash between ball nut rack and sector
gear teeth, then tighten adjusting screw lock nut to
35 foot-pounds.

(3) Turn steering wheel about 1/4 turn away from
center or “high spot” position. Using torque wrench
Tool C-3380, at steering wheel nut, measure torque
required to rotate steering wheel through high spot at
center position. The reading should be between 8-1/4
and 11-1/4 inch-pounds. This represents total of worm
shaft bearing pre-load and ball nut rack and sector
gear mesh load. Readjust cross shaft adjustment
screw if necessary, to obtain proper torque reading.

(4) After adjustments have been completed, place
front wheels in a straight ahead position, and with
steering gear and steering wheel centered, install
steering arm on cross shaft.
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(5) Tighten steering arm retaining nut to 180 foot-
pounds.

Gear Removal

To avoid damage to the energy absorbing steering
column, it is recommended that the steering column
be completely detached from floor and instrument
panel before steering gear is removed. See Steering
Column Section of this manual for proper removal,
alignment and installation procedure.

(1) Remove steering column.

(2) From under vehicle, remove steering arm re-
taining nut and lock washer. Remove steering arm
with Tool C-3646 (Fig. 3).

{3) Remove gear to frame retaining bolts and re-
move gear,

Gear Installation

(1) Position gear on frame and install gear fo frame
retaining bolts and lock washers. Tighten to specifica-
tions.

(2) Rotate worm shaft by hand and center cross
shaft to mid point of its travel. Align master serra-
tion on cross shaft with splines in steering arm. In-
stall steering arm with lock washer and nut. Tighten
to specifications.

(3) Align and install steering column as outlined.
{See ““Steering Columns”).

Worm Shaft Replacement

The master serration on the steering gear worm
shaft spline, used for centering the steering shaft
coupling, is machined after the steering gear is com-
pletely assembled.

If it should become necessary to replace a steering
gear worm shaft, it will be necessary to file a master
serration on the spline of the worm shaft, since the
replacement part does not have a master serration
machined in the spline.

To file a master serration on a worm shaft spline,
the steering gear must be completely assembled and
the worm shaft centered in its travel, then with the
steering gear in its normal upright position remove
one tooth of the spline, at the 12 o’clock position, with
a suitable file,

Gear Reconditioning

Thoroughly clean entire outside surface of steering
gear before disassembly to avoid contaminating worm-
shaft and ball nut assembly with dirt or grit.

(1) Attach steering gear to holding fixture, Tool
C-3323 and install holding fixture in a vise (Fig. 2).

{2) Loosen cross shaft adjusting screw lock nut, and
back out screw about two turns to relieve load caused
by close mesh between ball nut rack and sector gear
teeth. Remove cross shaft seal as outlined in “Cross
Shaft Qil Seal Replacement.”
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Fa)

(3) Position steering wormshaft in straightahead
position.

(4) Remove holts from cross shaft cover and slowly
remove cross shaft while sliding arbor Tool C-3786
into housing (Fig. 4).

(5) Remove lock nut from cross shaft adjusting
screw and remove screw from cover by turning screw
clockwise.

(6) Slide adjustment screw and shim out of slot in
end of cross shaft.

(7) Loosen wormshaft bearing adjuster lock nut
with a soft drift and remove the lock nut. Hold worm-
shaft from turning while unscrewing adjuster, using
wrench from Teol Set C-3884 (Fig. 5).

(8) Slide worm shaft adjuster off shaff.

CAUTION: The adjuster must be handled carefully to
avoid damage to aluminum threads.

Be careful that ball nut does not run down to either
end of wormshaft. The ball guide ends can be dam-
aged if ball nut is allowed to rotate until stopped at
end of worm.

(9) Carefully remove worm and ball nut assembly
(Fig. 6).

The ball nut and wormshaft are serviced as an
assembly only, and are not to be disassembled. Do not
remove or disturb ball return guides. Place ball nut
and wormshaft assembly in a clean place.

(10) Remove cross shaft needle bearing by placing
steering gear housing in an arbor press; insert Tool
C-3786 in lower end of housing (Fig. 7) and press both
bearings through housing. The cross shaft cover as-
sembly, including a needle bearing or bushing, is
serviced as an assembly.

(11) Remove wormshaft oil seal from wormshaft
bearing adjuster, by inserting a blunt punch behind
seal and tap alternately on each side of seal until seal
is driven out of adjuster.

(12) Remove wormshaft spacer and upper bearing
cup in same manner. However, this must he done
carefully to avoid cocking hearing cup and distorting
adjuster counterbore.

{13) Remove lower cup if replacement is necessary
by positioning locking head jaws of remover Tool
C-3868 (Fig. 8) behind bearing cup and expanding re-
mover head by pressing down on center plunger of

- CROSS SHAFT

TOOL C-3786

e
£

i NK456

Fig. 4—Removing Cross Shaft

WORM SHAFT ADJUSTER

TOOL C-3884

Fig. 5—~Removing Worm
tool. Withdraw bearing cup by turning remover screw
nut in a clockwise direction while holding center
serew.

(14) Wash all parts in clean solvent and dry with
compressed air.

(15) Test operation of ball nut assembly on worm-
shaft. If ball nut does not travel smoothly and freely
on wormshaft and there is roughness or binding, as-
sembly must be replaced.

(16) Extreme care is necessary when handling
aluminum worm bearing adjuster to avoid damaging
threads. It is equally important to avoid damaging
mating threads in gear housing. The wormshaft ad-
juster must never be screwed into housing without
lubrication, or when threads are dirty or damaged.
These precautions must be taken to avoid “picking
up” threads and ruining housing and/or wormshaft
bearing adjuster.

(17) Inspect cross shaft for wear and check fit of

WORMSHAFT AND
BALL NUT
ASSEMBLY

ND 468

Fig. 6—Removing Worm Shaft And Ball Nut Assembly
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Fig. 7—Removing Cross Shaft Inner and
Quter Bearings

shaft in housing bearings. Inspect fit of shaft pilot in
cover bearing. Make sure wormshaft has not been
bent or otherwise damaged.

(18) The cross shaft and wormshaft oil seals should
be replaced when unit is reconditioned.

(19) Install cross shaft outer needle bearing by

TOOL C-3868

MNK4£57

Fig. 8—Removing Lower Bearing Cup
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Fig. 9—Installing Inner Bearing

placing bearing on end of Tool C-3786 with adapter
ring. Press bearing into housing to 1/2 inch below
end of bore to provide space for oil seal.

(20) Install inner needle bearing by placing bearing
on Tool C-3786 (Fig. 9). Press bearing into inside end
of housing bore flush with inside end of bore surface.

(21) Install wormshaft bearing cups, position bear-
ing cup and spacer into adjuster nut, and press them
in place with Tool C-3865 (Figs. 10 and 11).

(22} Install wormshaft oil seal by positioning seal
in wormshaft adjuster with seal metal retainer UP.
Drive seal into place with a suitable sleeve so it is
slightly below end of bore in adjuster.

(23) Apply a coating of steering gear lubricant to
all moving parts during assembly, also place lubricant
on and around oil seal lips.

(24) Clamp holding fixture and housing in a vise
with bearing adjuster opening upward.

(25) Place a thrust bearing in lower cup in housing.

(26) Hold ball nut from turning (Fig. 6), and insert
wormshaft and ball nut assembly into housing with
end of worm resting in thrust bearing.

(27) Place upper thrust bearing on wormshaft.

Thoroughly lubricate threads on adjuster and
threads in housing.

ARBOR PRESS

FOOL C-3865

e

o NK460
Fig. 10—Installing Wormshaft Lower Bearing Cup
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Fig. 1 1—Installing Wormshaft Upper Bearing Cup

(28) Place a protective sleeve of plastic tape over
wormshaft splines so splines do not damage seal. Slide
adjuster assembly over shaft.

(29) Thread adjuster into steering housing, and
with Tool wrench C-3884 and splined nut set, tighten
adjuster to 50 foof-pounds while rotating wormshaft.
This is done to effectively seat bearings.

{30) Loosen adjuster so no bearing pre-load exists.
Then, using torque wrench Tool C-3380, adjust worm-
shaft bearing pre-load from 1-1/8 to 4-1/2 inch-
pounds.

(31) After adjusting pre-load, tighten bearing ad-
juster lock nut, and retest to be sure preload remains
between 1-1/8 and 4-1/2 inch-pounds.

(32) Before installing cross shaft, pack wormshaft
cavities in housing above and below ball nut with
steering gear lubricant. Use steering gear lubricant
whenever possible, but if not available, a good grade
of multi-purpose lubricant may be used. Do not use
gear oil. When gear is properly packed with steering
gear lubricant it will contain eleven fluid ounces of
lubricant, and level of lubricant will be at top of
WOrm.

(33) Slide cross shaft adjusting screw and shim into
slot in end of shaft.

(34) Test end clearance (Fig. 12). The screw must
be free to turn with zero to .004 inch end play. Three
different thickness shims are available to obtain
specified clearance.

(35) Start cross shaft and adjuster screw into bear-
ing in housing cover. Using a screw driver through
hole in cover, turn screw counterclockwise to pull

Fig. 12—Measuring Cross Shaft Adjusting Screw
End Clearance

shaft into cover.

(36) Install adjusting screw lock nut, but do not
tighten at this time.

(37) Rotate wormshaft to centralize ball nut.

(38) Place new cover gasket on housing cover.

(39) Carefully install cross shaft and cover assem-
bly into steering gear housing (Fig. 4).

The cross shaft and sector teeth should be coated
with steering gear lubricant before installing cross
shaft in housing.

{40) Make certain some lash exists between cross
shaft sector teeth and ball nut rack. Install and
tighten cover bolts to 25 foot-pounds.

{41) Position cross shaft seal on cross shaft with
lip of seal facing gear housing. Place installing adapt-
er SP-3828 from Tool C-3880 against seal with short
step toward seal (Fig. 14). Position nut from Tool C-
3880 on cross shaft and turn it down against adapter,
pressing seal inte housing until step on adapter con-
tacts end of housing. Remove tool.

(42) Turn worm shaft about 1/4 turn away from
center of “high-spot” position. Using torque wrench
C-3380 and 3/4 inch socket on worm shaft spline,
check torque required to rotate shaft through high
spot at center position. The reading should be be-
tween 8 and 11 inch pounds. Readjust cross shaft ad-
justing screw as necessary to obtain proper torque
reading. Tighten lock nut to 35 foot pounds and re-
check cross shaft torque.

Fig. 13--Removing Cross Shaft Ol Seal
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CROSS SHAFT OIL SEAL REPLACEMENT

The cross shaft oil seal may be replaced by the
following procedure either on the bench, or without
removing steering gear from vehicle.

CAUTION: When replacing oil seal in vehicle, clean
the exposed portion of cross shaft to help prolong oil
seal life,

(1) Remove steering gear arm retaining nut and
lock washer. Remove arm with Tool C-3646 (Fig. 3).

Use Tool C-3880 to service cross shaft seal. The tool
consists of adapter SP-3056; half rings SP-1932 and
nut SP-3610.

(2) Slide threaded adapter over end of cross shaft
and install nut portion of tocl on shaft. (Fig. 13).

Maintain pressure on adapter with tool nut while
screwing adapter into seal until it grips oil seal firmly
Place two half rings and retainer over both portions
of tool. Turn tool nut counterclockwise to withdraw
seal from housing.

(3) Place seal onto splines on cross shaft with lip of
seal facing gear housing,

(4) Place installing adapter SP-3052 from Tool C-

19-7

HOUSING =~~~

TOOL C-3880

NK461
Fig. 14—Installing Cross Shaft Oil Seal

3880 against seal. Press seal in until a gap of 1/4
inch exists between adapter and housings (Fig. 14).

(5) Place nut from Tool Set C-3880 on cross shaft,
and turn it down against adapter, pressing seal into
housing until step on adapter contacts end of housing.

(6) Remove tool, install steering arm, lock washer
and retaining nut and tighten nut to 180 foot-pounds.
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GENERAL INFORMATION

The power steering gear (Figs. 1 and 2) consists of a
gear housing containing a cross shaft with sector gear,
a power piston with gear teeth broached into the side
of the piston which is in constant mesh with the Cross
shaft gear, and a wormshaft connecting the steering
wheel to the power piston through a Pot type cou-
pling. The wormshaft is geared to the piston through

recirculating ball contact. The steering valve,
mounted on top of the steering gear, directs the flow
of fluid in the system.

Fluid is supplied to the steering gear, by an engine
driven constant displacement type pump through a
pressure hose. Qil is returned to the pump reservoir
from the steering gear through a return hose.

SERVICE DIAGNOSIS

Condition

Possible Cause

Correction

HARD STEERING

(a) Tires not properly inflated.

(a) Inflate tires to recommended pres-
sures

(b) Low oil level in pump reservoir (usu- (b) See “Flyid Level,” Power Steering

ally accompanied by pump noise).

(c) Loose pump belt.

(d) Improper caster and camber.

{e) Power steering output low,

(f) Steering linkage binding.

(g2) Steering gear malfunctions.
1. Cross shaft adjustment too tight.
2. Faulty or damaged valve lever.

Pump,
{c) See “Group 7—Cooling.”
{d) See “Front Wheel Alignment” Front
Suspension Group 2.
(e} Pressure test pump.
{f) Repair and lubricate as necessary.
(g) Adjust or repair as follows:
1. See “Cross Shaft Adjustment.”
2. Repair as necessary.
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Condition

STEERING—POWER

Possible Cause

Correction

POOR RECOVERY
FROM TURNS

CAR LEADS TO EITHER
SIDE

TEMPORARY
INCREASES IN EFFORT
WHEN TURNING
STEERING WHEEL

TO THE RIGHT OR LEFT

NOISES

3. External leakage.

4. Excessive internal leakage.
(a) Tires not properly inflated,

{b) Steering linkage binding.
{c) Improper wheel alignment.

{d} Damaged steering tube bearing.

(e) Steering wheel column jacket and

steering nut improperly aligned.

{f) Steering gear malfunctions.

. Improper cross shaft adjustment.

. Column support spanner nut loose.

. Damaged valve lever,

. Improper worm thrust bearing ad-
justment.

. Worn or damaged cylinder head
worm seal ring or faulty worm pis-
ton ring.

6. Burrs or nicks in the reaction ring
grooves in the cylinder head or
column support.

7. Dirt or chips in the steering gear
unit.

8. Rough worm
sembly.

9. Valve binding.

(a) Tires not properly inflated.

D W

in the piston as-

(b) Improper wheel alignment.

{c) Valve body out of adjustment.

(d) Valve lever damaged.
(e) Column support spanner nut loose.
() Coupling not centered.

(2) Internal leakage in the steering gear
valve body.

(a) Oil level iow in pump reservoir.
(b) Loose pump belts.

(c) Oil on pump belt.

{d) Binding steering linkage.

(e) Engine idle too slow.

{f) Airin the system.

(g) Power steering pump ouiput low.

(h) Gear malfunction.

3. Inspect for leakage at the lower
sector shaft oil seal; the sector
Cross cover “0" ring.

4. Recondition steering gear.

(a) Inflate tires to recommended pres-
sures.

{b) Repair and lubricate as necessary.

{c) See “Front Wheel Alignment,” Front
Suspension Group 2.

(d) Remove jacket tube and replace bear-
ings.

(e) See “Gear Installation.”

(f) Adjust or repair as follows:

See "“Cross Shaft Adjustment.”
Repair as necessary.

Repair as necessary.
Recondition steering gear.

IS e

Recondition steering gear.
6. Repair as necessary.

7. Recondition steering gear.
8. Recondition steering gear.

9. Replace valve assembly,

(a) Inflate tires to recommended pres-
sures; See “Wheels and Tires."”

{b) See “Front Suspension, Front Wheel
Alignment.” Group 2.

(c) If vehicle leads to the left, move the
steering valve housing up on the
steering housing. If vehicle leads to
the right, move the steering valve
housing down on the steering housing.

(d) Repair as necessary.

(e) Repair as necessary.

(f} Center coupling. Refer to “Gear In-
stallation.”

(e) Replace the steering gear valve body
assembly.

(a) See “Fluid Level.”

(b) See “Group 7—Cooling."

{c) Replace the belt and adjust.

(d) Lubricate and repair as necessary,

(e} See “Fuel Specifications.” Group 14.

{f) Work the steering wheel from right to
left until the air is expelled.

(g) See Diagnosis “Hard Steering” cor-
rection (e).

(h) Adjust and repair as outlined under
“Hard Steering”—condition and cor-
rection {(g).

{a) Buzzing noise in neutrai and stops (a) Noisy pump, make pressure test and

when the steering wheel is turned.

repair as necessary. Damaged hydrau-
lic lines or interference of the hoses
with components attached to the fen-
der shield. Air in system; work steer-
ing wheel from right to left until the
air is expelled,
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Condition

Possible Cause

Correction

{b) Chucking noise. Cause as follows:
1. Improper cross shaft adjustment.
2. Improper worm shaft thrust bearing

adjustment,

3. Coupling loocse on the worm shaft.

4. Worn worm and piston assembly.

(c) Metallic clatter or hissing noise.

(b) Correct as follows:
1. See “Cross Shaft Adjustment.”
2. Recondition steering gear.

3. Inspect worm shaft splines for
wear. Inspect coupling bolt for
tightness, if loose, replace bolt and
inspect worm shaft and coupling.

4. Replace worm and piston assem-
bly.

{c) Replace back pressure valve cushion.

{d) Knocking condition at the bracket (d} Rubber stop worn or missing from

stop when the engine is running.

(e) Loose pump belt.

EXCESSIVE STEERING
WHEEL FREE-PLAY

(a) Improper gear shaft adjustment.
(b) Column support spanner nut loose.

pump bracket,
(e) See Group 7 Cooling.

(a) See “Cross Shaft Adjustment.”
{b) Repair as necessary,

{c} Improper worm thrust bearing ad- (¢} Repair as necessary.

justment.

(d) Coupling loose on the worm shaft.
(2} Oil leaking past worm shaft oil seal

LACK OF ASSIST

{One Direction) ring.

(b) Broken or worn ring on worm piston.

{c) Piston end plug loose.

{d) Reaction seal missing.

LACK OF ASSIST

{a) Pump belt slipping.
(Both Directions)

{b) Pump output low.

(c) Broken or worn ring on worm piston.

(d) Piston end plug loose.

(d) Inspect wormshaft splines for wear.
(a) Recondition steering gear,

(b} Recondition steering gear.

{c) Replace the worm and piston assem-
bly.

(d) Remove the steering gear and repair
as necessary.

(a) See Group 7.

(b) Pressure test pump.

(c) Recondition steering gear.

(d) Replace the worm and piston assem-
bly.

SERVICE PROCEDURES

SERVICE IN VEHICLE

Cross Shaft Adjustment

(1) Disconnect center link from steering gear arm.

{2) Start engine and run at idle speed.

(3) Turn steering wheel gently from one stop to the
other, counting number of turns. Then turn wheel
back exactly half way, to center position.

{4) Loosen adjusting screw until backlash is evident
in steering gear arm. Feel backlash by holding end of
steering gear arm hetween thumb and forefinger with
a light grip. Tighten adjusting screw until backlash
just disappears.

Continue to tighten to 3/8 to 1/2 turn from this
position and tighten lock nut to 50 foot-pounds to
maintain this setting,

Valve Body Recondition

(1) Disconnect high pressure and return hoses at
the valve body and tie the ends above the reservoir
fluid level.

(2) Remove fwo screws attaching valve body to
main gear housing.

(3) Lift valve body upward to disengage from valve
lever (Fig. 8).

(4) Remove the two screws attaching control valve

body to steering valve body and separate two bodies
(Fig. 3).

(5) Remove outlet fitting, washer, spring, valve pis-
ton and cushion spring.

(6) Carefully shake out spool valve and inspect for
nicks, burrs and scores. Do not remove valve body end
plug unless inspection indicates a leak at gasket. If
spool valve or valve body is damaged, replace valve
and body assembly. Small burrs and nicks may be re-
moved with crocus cloth if extreme care is used not
to round off sharp edges of valve. The sharp edge is
vitally important to operation of this valve.

(7) Clean valve bodies and valve piston thoroughly
in clean solvent. Blow out all passages with com-
pressed air. Lubricate pistons and bores with power
steering fluid.

(8) Install steering spool valve in valve body so
valve lever hole is aligned with lever opening in valve
body. Valve must be perfectly free in valve body
without sticking or binding (Fig. 3).

(9) Install a new gasket on end plug (if removed).
Tighten plug to 25 foot-pounds.

(10) Install piston cushion spring in conirol valve
body being sure it seats in counterbore at bottom of
housing. Lubricate piston and insert nose end of pis-
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Fig. 1—Power Steering Geaor

ton into body bore. Test for smooth operation. Be sure
cushion spring is not cocked.

(11) Install spring on top of piston and install
copper washer and fitting. Tighten to 20 foot-pounds.

(12) Position two new “O” rings on control valve
body and attach to steering valve body. Tighten the
two attaching screws to 95 inch-pounds.

(13) If pressure inlet fitting has been removed,
tighten fitting to 30 foot-pounds.

(14) Align lever hole in valve spool with lever open-
ing in valve body.

(15) Install on gear housing making sure the valve
lever enters hole in valve spool and key section on
bottom of valve body nests with the keyway in
housing.

CAUTION: These parts should go together with rela-
tive ease. Use of force may damage the lever. If they

CROSS SHAFT
~ ,SECTOR GEAR
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POWER PISTON
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NY 1248

Fig. 2—Steering Gear Housing

do not go together easily, lift off valve assembly, re-
align valve spool hole with lever opening in valve
bedy and install valve body.

(16) Install two screws and tighten to 7 foot-pounds
to prohihit leakage during valve centering operation.

(17) Connect high pressure and return hoses to
valve body.

(18) Start engine. If unit is self-steering tap the
valve up or down to correct. When tapping valve
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Fig. 3—Valve Body (Disussembled View)
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“down,” hit valve body on end plug. When tapping
valve “up,” tap on head of the screw attaching valve
body to main valve body. Do not hit control valve
body.

(19) Turn steering wheel from stop to stop several

times to expel air from system. Refill reservoir as
required.
CAUTION: Do not turn hard against ends of travel.
This will generate high pressure and may blow out
the “0O" rings sinte the valve body screws have not
been finally tightened.

(20) With steering wheel in straight ahead center
position, start and stop the engine several times, tap-
ping the valve body up or down as required until
there is no movement of the steering wheel when the
engine is started or stopped.

(21} The valve is now centered. Tighten the two
screws attaching valve body to housing to 200 inch-
pounds.

CROSS SHAFT OIL SEAL REPLACEMENT

The cross shaft oil seal may be replaced without
removing the steering gear from the vehicle.
CAUTION: When replacing oil seal in vehicle, clean
the exposed portion of cross shaft to help prolong oil
seal life.

{1) Remove steering arm nut.

{2) Disconnect steering gear arm from sector shaft
with Tool C-3646 (Fig. 4).

{(3) Slide threaded adapter SP-3056 of Tool C-3350-
A over end of cross shaft and thread tool nut on cross
shaft. Maintain pressure on threaded adapter with
tool nut while screwing adapter far enough to engage
metal portion of grease retainer. Place the two half
rings SP-1932, and Tool retainer ring over both por-
tions of the Tool (Fig. 5). Turn the tool nut counter-
clockwise to withdraw grease retainer from housing.

{(4) Remove oil seal snap ring with snap ring pliers
and remove seal back-up washer.

STEERING

STEERING

NY12i8

Fig. 4—Removing Steering Gear Arm
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Fig. 5—Removing Gear Shaft Qil Seal

(5) Use Tool C-3350-A in same manner as outlined
in step (3) to remove inner seal.

(6) Place new oil seal on flat surface, lip down,
lubricate inside diameter with power steering fluid
and insert seal protector sleeve SP-1601.

(7) Position seal with protector over cross shaft
with lip of seal toward housing.

(8) Place tool adapter SP-3052 with long step of
adapter against new seal (Fig. 6). Install tool nut on
cross shaft and tighten teol nut until shoulder of tool
adapter contacts gear housing.

(9) Remove tool nut, adapter and protector. Install
seal back-up washer and oil seal snap ring with sharp
edge out.

(10) Position grease retainer in housing bore. Place
tool adapter SP-3052 with short step of lip against
seal (Fig. 7). Install tool nut on cross shaft and tighten
until shoulder of tool adapter contacts gear housing.

(11) Place steering gear and front wheels in straight
ahead position and install steering gear arm and nut.

(12) Tighten steering gear arm nut to 180 foot-
pounds.

TOOL

SEAL

,vx’ . . ( 3 i : .. ‘
SRS S
Fig. 6—Installing Gear Shaft Inner Oil Seal

NH633
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Fig. 7—Installing Gear Shaft Grease Retainer
WORM SHAFT OIL SEAL REPLACEMENT

The worm shaft oil seal may be replaced without
removing gear from vehicle. Remove steering column
as outlined under “Steering Columns” and remove oil
seal with Tool C-3638 (Fig. 8). Drive new oil seal in
place (lip of seal toward housing) with Tool C-3650
(Fig. 9). Install and align steering column as described
in “Steering Columns’.

SERVICE OUT OF VEHICLE
WORM SHAFT AND PISTON REPLACEMENT

The master serration on the power steering gear
worm shaft spline, used for centering the steering
shaft coupling, is machined after the steering gear is
completely assembled.

If it should become necessary to replace a power
steering gear worm shaft and piston assembly, it will
be necessary to file a master serration on the spline
of the worm shaft, since the replacement part does
not have a master serration machined in the spline.

;‘? / NH63!

Fig. 8—-Removing Worm Shaft Oil Seal

Fig. 9-Installing Worm Shaft Qil Seal

To file a master serration on a worm shaft spline,
the power steering gear must be completely assem-
bled and the worm shaft centered in its travel, then
with the steering gear in its normal upright position
remove one footh of the spline, at the 12 o’clock posi-
tion, with a suitable file.

Gear Removal

To avoid damage to the energy absorbing steering
column, it is recommended that the steering column
be completely detached from floor and instrument
panel before steering gear is removed. See Steering
Column Section of this Manua! for proper removal,
alignment and installation procedure.

(1) Remove steering column.

(2) Disconnect power steering pressure and return
hoses at centering valve on gear. Tie free ends of
hoses above pump level to avoid loss of fluid.

(3) From under vehicle, remove steering arm re-
taining nut and lock washer. Remove steering arm
with tool C-3646.

(4) Remove three gear to frame retaining bolts (use
1/2 inch twelve point socket) remove gear.

Gear Reconditioning

Clean the gear assembly theroughly in a suitable
solvent and install unit in holding fixture Tool C-3323.

{1) Drain steering gear through the pressure and
return connections by turning steering wormshaft
from one extreme of trave] to the other.

(2) Remove valve body attaching screws, and re-
move valve body and three “0” rings (Fig. 10).

(3) Remove pivot lever and spring. Pry under
spherical head with a screw driver (Fig. 11).
CAUTION: Use care not to collapse slotted end of
the valve lever as this will destroy the bearing toler-
ances of the spherical head.

(4) Remove gear shaft grease retainer and oil seal
as outlined in “Gear Shaft Qil Seal Replacement.”
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Fig. 10—Removing Valve Body Assembly

{8) Loosen gear shaft adjusting screw locknut and
remove gear shaft cover spanner nut with Tool C-
3988.

(6) Rotate wormshaft to position gear shaft sector
teeth at center of piston travel. Loosen steering power
train retaining nut with Tool C-3989.

(7) Position holding Tool C-3323 so sector shaft is
in a horizontal position. Place Tool C-38756 on
threaded end of gear shaft and slide tool into housing
until both tool and shaft are engaged with bearings.

(8) Turn wormshaft to full left turn position to
compress power train parts. Remove power train re-
taining nut with Tool C-3989. Remove housing head
tang washer.

{9) While holding power train firmly compressed,
pry on piston teeth with a screw driver using gear
shaft as a fulcrum and remove complete power train
(Fig. 12).

It is important that cylinder head, center race and
spacer assembly and housing head be maintained in
close contact with each other. This will eliminate the
possibility of reaction rings becoming disengaged

PIVOT LEVER

NH628 i

Fig. 11—Removing Pivof Lever
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Fig. 12—Removing Power Train

from their grooves in both cylinder head and housing
head. It will prohibit center spacer from becoming
separated from center race and becoming “cocked”
in housing which may make it impossible to remove
power train without damaging the spacer, the hous-
ing, or both.

(10) Place power train vertically in a vise equipped
with soft jaws to avoid damaging piston assembly. See
Fig. 13 for parts identification.

The 33 worm bearing needle rollers will fall out
when housing head is removed from wormshaft. Use
arbor Tool C-3929 (Fig. 14) to hold rollers in posi-
tion when housing head is removed.

(11) Raise housing head until wormshaft oil seal
just clears top of wormshaft and position arbor tool
C-3929 on top of wormshaft and into oil seal. With
arbor in pesition pull up on housing head until arbor
is positioned in bearing. Remove housing head and
arbor.

To reinstall rollers, if they should become dis-
lodged, retain rollers in the cage with wheel bearing
lubricant.

CAUTION: If the wormshaft oil seal is to be replaced,
perform the operation with the housing head assem-
bled in the steering gear housing.

(12) Remove large “0” ring from groove in hous-
ing head.

(13) Remove reaction seal from groove in face of
housing head with air pressure directed into ferrule
chamber (Fig. 15).

{14) Inspect all grooves for burrs. Make sure pas-
sage from ferrule chamber to upper reaction chamber
is unobstructed.

(15) Remove reaction spring, reaction ring, worm
balancing ring and spacer.

(16) Hold wormshaft from turning, then turn nut
with sufficient force to release staked portions from
knurled section and remove nut.

Wire brush the knurled sections to remove the
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Fig. 14—Retaining Bearing Rollers with Arbor Tool

chips, then blow out the nut and wormshaft to remove
any metal particles,

(17) Remove upper thrust bearing race (thin) and
upper thrust bearing.

(18) Remove center bearing race,

(19) Remove lower thrust bearing and lower thrust
bearing race (thick).

(20) Remove lower reaction ring and reaction
spring.

{21) Remove cylinder head assembly.

(22) Remove two “0O” rings in two outer grooves in
cylinder head.

{(23) Remove reaction “0” ring from groove in face
of cylinder head with air pressure directed into oil
hole located between two “0” ring grooves (Fig. 16).

(24) Remove snap ring, sleeve and rectangular oil
seal ring from cylinder head counterbore (Fig. 17}.

(25) Test operation of wormshaft. The torque re-
quired to rotate wormshaft throughout its travel in or
out of piston must not exceed 2 inch-pounds with a 15
pound side load. The worm should run in and out of
piston under its own weight.

The worm and piston is serviced as a complete as-
sembly and should not be disassembled.

AIR NOZZLE

REACTION
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HOUSING HEAD
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Fig. 15—Removing Reaction Seal From Worm
Shaft Support

POWER—STEERING 19-15
SRR
"O" RINGS CYLINDER HEAD
. P
Ry
N
\\ CYLINDER HEAD
OIL SEAL
, “0" RING
REACTION “O" RING FERRULE
KR4GA

Fig. 16—Removing Reaction Seal from Cylinder Head

(26) Test for excessive side play with the piston
held firmly in a vise with the rack teeth up, and the
worm in its approximate center of travel. The vertical
side play measured at a point 2-5/16 inches from the
piston flange should not exceed .008 inch when the end
of the worm is lifted with a force of 1 pound (Fig. 18).

(27) Inspect condition of rubber sealing ring lo-
cated under cast iron ring and replace if necessary.
Install cast iren piston ring as follows:

(a) Slide a new piston ring in place in piston
groove, then place piston and ring assembly in Tool
C-3676 with lower part of piston and ring resting on
Iand of tool (Fig. 19).

(b) Press down on piston to seat ring in piston
groove, forcing open ends of ring out for ease of lock-
ing the ring.

FERRULE

/ WORM SLEEVE

FERRULE “O” RING

REACTION "O" RING

RETAINER

KR478

Fig. 17—Removing Cylinder Head Oil Seal
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NN634

Fig. 18—Checking Worm Shaft Side Play

(28) Place piston assembly in a vertical position
(wormshaft up) in a vise equipped with soft jaws.

(29) Inspect cylinder head ferrule oil passage for
obstructions and the lands for burrs, then lubricate
the two large “O” rings and install them in the cylin-
der head grooves (Fig. 13).

(30) Install worm sleeve seal, sleeve and snap ring
(if removed). Make sure snap ring is seated in groove.

{31) Install lower reaction seal (O-ring) in cylinder
head groove.

(32) Slide cylinder head assembly (ferrule up) on
wormshaft. Check wormshaft seal ring making sure
gap is closed to avoid damaging the ring as the cylin-
der head moves against piston flange.

(33) Lubricate with power steering fluid, and in-
stall parts in the following order:

(a) Lower thrust bearing race (thick).

(b) Lower thrust bearing.

(c) Lower reaction spring (with the small hole over
the ferrule).

" PISTON RING
PISTON

|

WORM SHAFT

Fig. 19~Installing Piston Ring
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Fig. 20—Checking Center Bearing Preload

(d) Lower reaction ring (flange up so ring pro-
trudes through reaction spring and contacts the reac-
tion “O” ring in the cylinder head).

(e) Center bearing race.

(f) Upper thrust bearing.

(g) Upper thrust bearing race (thin).

(h) Start wormshaft thrust bearing adjusting nut
{do not tighten).

(34) Turn wormshaft clockwise one-half turn. Hold
wormshaft in this position with splined nut, Tool C-
3637 and socket wrench, and hold in this position
thru items 35 and 36, then tighten nut to 50 foot-
pounds to prestretch wormshaft threads.

(35) Loosen adjusting nut. Place several rounds of
cord around center bearing race (Fig. 20). Make a loop
in one end of cord and hook loop of a distributor
breaker arm spring scale Tool MTU-36 in cord loop.
Pulling cord will cause bearing race to rotate. Re-
tighten worm bearing adjusting nut while pulling on
cord with scale. When adjusting nut is tightened
properly, reading on the scale should be 16 to 24
ounces (20 ounces preferred while the race is turn-
ing).

(36) Stake upper part of wormshaft adjusting nut
into knurled area of shaft.

(a) Hold a 1/4 inch flat end punch on center line of
wormshaft end at a slight angle to nut flange (Fig. 21).

(b) Strike punch a sharp blow with a hammer and
test preload.

If adjusting nut moved during staking operatfion, it
can be corrected by striking the nut a glancing blow
in the direction required to regain proper preload.

(c) After retesting for proper preload, stake the nut
at three more locations 90° apart around upper part
of the nut.

(d) To test total staking, apply 20 foot-pounds of
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Fig. 21—Staking Worm Shaft Bearing Adjusting Nut

torque in each direction. If nut does not move, stak-
ing operation is satisfactory.

Retest wormshaft preload to determine that ad-
justment remains constant after nuf is securely
locked.

(37) Position spacer assembly over center race, en-
gaging dowel pin of spacer in slot of race, and slot of
spacer entered over cylinder head ferrule.

This will align the valve pivot lever hole in the
center bearing race with the valve pivot lever hole in
center bearing spacer assembly. The small “O” ring
for the ferrule groove should not be installed until
after upper reaction spring and spacer have been
installed.

(38) Install upper reaction ring on center race and
spacer with flange down against spacer.

(39) Install upper reaction spring over reaction ring
with cylinder head ferrule through hole in reaction
spring.

{40) Install worm balancing ring (without flange)
inside upper reaction ring.

{41) Lubricate ferrule “0” ring with Petrolatum
and install in groove on cylinder head ferrule.

(42) If oil seal was removed from housing head, in-
stall a new seal with Tool C-3850 (Fig. 7). See
“Wormshaft Oil Seal Replacement.” With lip of seal
toward bearing, drive seal until toel bottoms on the
support.

{(43) Lubricate and install reaction seal in groove in
face of housing head with flat side of seal out (Fig.
22 and 23). Install O ring in groove on housing head.

(44) Slide housing head and arbor, Tool C-3929
over the wormshaft carefully engaging cylinder head
ferrule and “O” ring and making sure reaction rings
enter circular groove in housing head. The power
train is now ready for installation in housing.

(45) It is generally not necessary to remove sector
shaft cover. However, this may be easily accomplished

POWER—STEERING
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Fig. 22—Reaction Seal Ring In Shaft Support

by removing the adjusting screw. While holding the
cover, turn adjusting screw clockwise until the shaft
becomes disengaged from cover. The adjusting screw
will now slide out of the “T” slot in end of shaft.

SPRING

Gear Shaft Assembly

(46) To remove gear shaft needle bearings from
housing, remove grease retainer, oil seal snap ring
with pliers Tool C-3915 and remove seal back-up
washer.

(47) Insert Tool C-3875 in steering housing: place
housing in a press and press out bearings and cil seal.

(48) To install gear shaft lower needle bearing,
place bearing on end of Tool C-3875. Press bearing
into steering gear housing 1/32 inch below end of
bearing bore to provide space for oil seal, back-up
washer and shap ring and cross shaft grease retainer.
See “Cross Shaft Oil Seal Replacement.”

CAUTION: The arbor adapter ring must be used with
C-3875 Remover and Installer Arbor, otherwise the
bearings may be crushed.

(49) To install upper needle bearing, place bearing
on end of Tocl C-3875. Press bearing into housing
flush with end surface of bore.

(50) Insert gear shaft and adjusting screw into
cover and using a screwdriver through the threaded
hole in cover, furn screw counterclockwise to pull
shaft completely into the cover. Lubricate a new

WORM SHAFT
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Fig. 23—Reaction Rings Installed (Cut-Away View)
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square section seal ring and slide it over adjusting
screw into position on top of cover. Install adjusting
screw lock nut, but do not tighten at this time.

{51) Lubricate cross shaft cover “0” ring with wheel
bearing grease and install on shelf of gear housing.

(52) Lubricate power train bore of the housing with
power steering fluid, and carefully install power train
assembly. To keep reaction rings from coming out of
their grooves keep worm turned fully counterclock-
wise. The piston teeth must be facing to the right and
the valve lever hole in center race and spacer must be
in the “up” position.

CAUTION: Make sure the cylinder head is bottomed
on the housing shoulder (Figs. 1 and 2).

(53) Align valve lever hole in center bearing race
and spacer exactly with the valve lever hole in the
gear housing. Turn the housing head by tapping on a
reinforcing rib with hammer and drift. Use Tool C-
3649 to maintain alignment (Fig. 24). The aligning
tool should not be removed until the spanner nut is
securely tightened.

{54) Install housing head tang washer to index with
groove in housing. Install spanner nut and tighten to
110 to 200 foot-pounds with Tool C-3634.

(55) Set the power piston at the center of travel
and install gear shaft and cover assembly so that
sector teeth index with piston rack teeth. Make sure
cover “O” ring is properly installed on shelf in hous-
ing.

{66) Install cover spanner nut and tighten 110 to
200 foot-pounds with Tool C-3988.

(57) Install valve pivot lever (double bearing end
first) (Fig. 25) into center race and spacer through
hole in steering housing so that slots in valve lever are
parallel to wormshaft in order to engage the anti-
rotation pin in center race. Install valve pivot lever
spring small end first.

Turn worm until the piston bottoms in both direc-
tions and observe the action of the lever. It must be in
the center of the hole and snap back to its center

. NHé

Fig. 24—Aligning Center Bearing Spacer with
Steering Vaive

Fig. 25—Installing Valve Pivot Lever

position when the worm torque is relieved.

(58) Install valve body on housing making sure
valve pivot lever enters hole in valve spool (Fig. 1).
Be sure “0” ring seals are in place. Tighten valve
mounting screws to 7 foot-pounds.

(39) Install new gear shaft seal followed by seal
back-up washer and snap ring and a new grease re-
tainer as outlined under “Gear Shaft Oil Seal Re-
placement.”

Final Tests and Adjustments
{1) Remove oil reservoir cover and fill reservoir

with Power Steering Fluid, Part No. 2084329 or
equivalent, to the level mark.

{2) Connect test hoses with proper adapters to hy-
draulic pump on vehicle with pressure gauge C-3309B
installed between pump and steering gear.

(3) Start the engine.

(4) Center valve until unit is not self-steering. Tap
on the head of valve body attaching screws to move
valve body up on steering housing, and tap on end
plug to move valve body down on housing. Expel all
air from the unit by turning wormshaft back and
forth through the travel several times.

(5) Refill reservoir before proceeding with follow-
ing tests and adjustments on the bench.

(a) With steering gear on center, tighten gear shaft
adjusting screw until backlash in steering gear arm
just disappears. See “Gear Shaft Adjustment.”

If power train has been removed, tighten 1-1/4
turns from this position and while holding adjusting
screw in this position, tighten lock nut (Fig. 26).

This is a temporary adjusiment to bring piston
rack and sector teeth in full alignment.

(b) Operate unit through full travel several times
to align piston rack and sector teeth.

(c) With gear on center, readjust sector shaft
backlash. This will require loosening adjusting screw
until backlash is evident. Then retighten adjusting
screw until backlash just disappears. Continue to



Fig. 26—Adjusting Steering Gear Mesh

tighten for 3/8 to 1/2 turn from this position and
tighten lock nut to 50 foot-pounds to maintain this
setting,

(d) Starting from a point at least one full turn of
the wormshaft either side of center, torque at the
sector shaft required to turn the unit through center
at 2 rpm in each direction shall not exceed 20 foot-
pounds or vary more than 5 foot-pounds from left to
right.

{(e) Adjust the torque to be equal in both directions
by readjusting the valve.

Tighten valve body adjusting screw to 200 inch-
pounds.

(f) With gear at or near full turn in either direc-

tion, attempt to return unit to center by applying a
torque wrench at steering gear shaft. Hold wormshaft
until cross shaft torque builds up to 50 foot-pounds.
Release wormshaft and maintain a constant steady
pull at 2 rpm on the gear shaft. If cross shaft torque
does not drop to 20 foot-pounds maximum as the unit
passes through center, check for too much interior
drag; binding valve lever, binding spool valve, or

PUMP—STEERING

tight cross shaft adjustment.

(6) With unit under power, but with no load, torque
required to rotate wormshaft through an included
angle of 180° (90° either side of center) at 6 rpm (or
one revolution every ten seconds) shall be 6-10 inch-
pounds. Disconnect test equipment and mounting
fixture and install unit in vehicle.
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Gear Installation

(1) From under vehicle, position steering gear on
mounting bracket. Install three mounting bolts and
tighten to 100 foot-pounds.

(2) Center the steering gear wormshaft. Worm-
shaft master spline should be in 12 o'clock position.
With front wheels in straight ahead position, install
steering arm, lock washer and nut. Tighten nut to 180
foot pounds.

(3) Connect pressure and return hoses to steering
valve. (See Hose Installation).

(4) With steering wheel centered, lower steering
column till column shaft indexes with wormshaft mas-
ter spline. Master spline is indicated on lower coup-
ling flange by a 1/4 inch hole next to rolil pin hole.

(5) Install coupling roll pin.

(6) Install and adjust steering column as outlined
in “Column” section of this manual.

Hose Installation

When either hose is reinstalled or replaced, it is
essential that the sponge sleeve hose protector be
installed as follows:

{I) Avoid sharp bends in a large section of hose
(about 10 inch diameter is recommended).

(2) Hose must remain at least 1 inch away from all
pulleys, battery case and brake lines and 2 inches
away from exhaust manifold.

(3) Sponge sleeves must be installed where hose
contacts composition or metal.

(4) Tighten pump end hose fitting to 24 foot-pounds
and gear end fitting to 160 inch-pounds.

POWER STEERING PUMPS
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GENERAL INFORMATION

The .94 pump and the 1.06 pump are used on
Chrysler models. Imperial models use only the 1.06
pump.

The .94 pump can be identified by the long oval
shape of the filler neck and a drive pulley secured to
the drive shaft with a large nut. (Fig. 1). Rectangular
pumping vanes carried by a shaft driven rotor, move
the fluid from the intake to the pressure cavities of
the cam ring. As the rotor begins to rotate, centri-
fugal force throws the vanes against the inside sur-
face of the cam ring to pick up residual oil which is
forced into the high pressure area. As more oil is
picked up by the vanes, oil is forced into the cavities
of the thrust plate, through two cross-over holes in the
cam ring and pressure plate which empty into the high
pressure area between the pressure plate and the
housing end plate.

Filling the high pressure area causes oil to flow
under the vanes in the slots of the rotor forcing the
vanes to follow the inside oval surface of the cam ring.
As the vanes rotate to the small area of the cam ring,
oil is forced out from between the vanes.

The 1.06 pump can be identified by a 3/8 inch
threaded hole in the pulley end of the drive shaift
(Fig. 2). The operation of the 1.06 pump is similar to
the vane type pump but differs in appearance and de-
sign. The rotor is star shaped and upen rotation, pro-
pells 12 steel rollers against the inside surface of the
cam ring. As the rollers follow the eccentric pattern
of the cam ring, oil is drawn into the inlet ports and
exhausted through the discharge ports as the rollers
are forced into vee shaped cavities of the rotor.

A flow control valve permits a regulated amount of
oil to return to the intake side of the pump when ex-

OVAL SHAPED
FILLER TUBE

KEY

NN1002

Fig. 1—.94 Pump

cess output is generated during high speed operation.
This reduces the power requirements to drive the
pump and minimizes temperature build-up.

The 1.06 pump incorporates a two-stage flow con-
trol valve. High pressure oil passes through two ori-
fices in a metering insert. (The metering insert is lo-
cated in an oil passage sealed with a 1/8 inch pipe
plug.) At low speed, approximately 2.7 gpm is passed
to the gear. As speed increases and the valve moves,
excess oil is by-passed to inlet and the valve acts to
block flow through one orifice. This drops flow to the
gear to approximately 1.6 gpm at high speeds. Two-
stage flow control provides high flow at low speed for
improved steering, while reducing the flow at high
speed to reduce the power steering system oil tem-
perature.

When steering conditions exceed maximum pres-
sure requirements, such as turning the wheels against
the stops, the pressure built up in the steering gear
also exerts pressure on the spring end of the flow con-
trol valve. This end of the valve houses the pressure
relief valve on both the .94 and 1.06 models. High
pressure lifts the relief valve ball from its seat and al-
lows oil to flow through a trigger orifice located in the
outlet fitting of the .94 pump and in the front land
of the flow control valve of the 1.06 pump. This re-
duces pressure on the spring end of the valve which
then opens and allows the oil to return to the intake
side of the pump. This action limits maximum pres-
sure output of the pump to a safe level.

Under normal operating conditions, the pressure
requirements of the pump are below maximum, caus-
ing the pressure relief ball and the flow control valve
to remain closed.

¥ INCH

THREADED HOLE | NR312

Fig. 2~1.06 Pump
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SERVICE DIAGNOSIS
Condition Possible Cause Correction
INTERMITTENT OR {a) Loose belt. {a) Tighten belt,
NO ASSIST {b) Low fluid levei. (b) Inspect and correct fluid level.
(c) Low pump efficiency. {c) Service as necessary.
*(d) Pump seizure. {d) Replace pump.
(e) Flow control bore plug ring not in (e) Replace snap ring. Inspect groove for
place. depth.
(f) Flow control valve sticking. (f) Service flow control valve as neces-
sary.
(g} Wrong pressure-relief valve setting. (2) Replace flow control valve—.94 pump.
Replace pump partial assembly—1.06
pump.
(h) Damaged ‘0" ring on flow control (h) Replace “0O” ring.
bore plug.
(i) Loose plug in end of flow control (i) Tighten plug. See “Tightening Refer-
valve, ence”,
(j) Distorted pressure plate. (i) Replace pressure plate—.94 pump.
*(k) Cam ring badly worn. (k) Replace cam ring—.94 pump.
{I) Vanes improperly installed. (1) Install vanes properly—.94 pump.
(m) Plugged metering orifice(s) or trigger (m) Disassemble pump and clean.
orifice.
(n) Damaged or leaky pressure relief (n) Replace seat and ball—1.06 pump;
valve seat (plug) or ball. replace flow contrel valve—94 pump.
(o) Damaged housing bore “0Q" ring(s) or (o) Replace 0" rings.
pressure plate “0 ring,
*(p) Scored pressure plate, thrust plate, {p) Replace rotating group package—1.06
cam, rotor or rollers. pump.
NCISY PUMP {a) Low fluid level. (a) Inspect and correct fluid level.

PUMP VIBRATION

PUMP LEAKS

{b) Belt noise.

(c) Belt loose (causing pump rattling
noise).

{d) Foreign material blocking purmp hous-
ing oil inlet hole.

{e} Vanes improperly installed.

{f) Vanes sticking in rotor.

{(g) Faulty flow control valve.

*(h) Pressure plate, thrust plate or rotor

scored.

*(i} Pressure plate, thrust plate, cam, ro-

tor or rollers scored.

(j} Pump hose interference with sheet
meta! or brake [ines.

{k) Pulley loose.

(a) Pump hose interference with sheet
metal or brake lines.
{b) Faulty or loose belt.

(c) Pulley loose or out of round.
(d)} Crankshaft pulley loose or damaged.

(a) Cap or filler neck leaks.
(b) Reservoir solder joints leak.

(c) Reservoir “0" ring leaking.

{d) Shaft seal leaking.

(b} Inspect for pulley alignment, paint or
grease on puiley and caorrect.

(c) Adjust belt. See '"Cooling System’
Group 7—1.06 pump. )

(d) Remove reservoir, visually check inlet
oil hole and service as necessary.

{(e) Install properly or replace if neces-
sary—.94 pump.

(f) Recondition pump and correct cause
—.94 pump.

(g) Replace flow control valve—.94 pump.

(h) Replace badly scored part or lap in if
lightly scored—.94 pump.

{i) Replace rotating group package—1.06
pump,

(i) Reroute hoses.

(k) Retorque pulley retaining nut .94
pump.

{a) Reroute hoses.

(b) Replace or adjust belt as necessary.
See “Cooling System,” Group 7.

(c) Replace pulley.

{d) Replace crankshaft pulley.

(a) Correct fluid level. (Fluid Level Too
High).

(b} Resolder or replace reservoir as nec-
essary.

(c) Inspect sealing area of reservoir. Re-
place “Q" ring or reservoir as neces-

sary.
(d) Replace seal.
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Condition

Possible Cause

Correction

(e) Loose rear bracket bolts.

(e) Tighten bolts. See "Tightening Refer-
ence’’.

(f) Loose or faulty pressure hose ferrule. (f) Tighten fitting to 24 foot-pounds, 1.06

pump—20 foot-pounds, .94 pump, or
replace as necessary.

{g) Damaged pressure hose “O" ring. (g) Replace “Q" ring—1.06 pump.

(h} Housing ball plug leaking.

{h) Replace pump partial assembly.
Valve—1.06 pump.

(i) Rear bolt holes stripped or casting (i) Repair, if possible, or replace pump.

cracked.

*Clean and flush high pressure and return hoses. Recondition gear valve body (see “Power Steering Gear”)

SERVICE PROCEDURES

Checking Fluid Level
1.06 Model

(1) Start engine, furn steering wheel from stop to
stop several times to expel air from system, then
shut off engine.

(2) Wipe reservoir filler cap free of dirt, remove
cap and visually inspect oil level in reservoir.

Engine Hot—Oil level should be one-half way up in
filler neck. Engine at rcom temperature—0il should
just cover filler neck/reservoir joint (1-3/4 inches to
2 inches from top of filler neck.

.94 Model

The oil level in the .94 pump should be checked
only after pump has reached normal operating tem-
perature. A dip stick, built into the reservoir cap,
indicates “FULL” or “ADD”. Fluid level should be
at the “FULL"” mark when hot.

Replenish the fluid, if necessary, in all pumps with
Power Steering Fluid, Part No. 2084329 or equiva-
lent.

Pressure Test—All Models

(1) Inspect fluid level in reserveir. Fill to correct
level indicated on dip stick if necessary.

(2) Measure belt tension and correct if necessary.
See “Cooling System,” Group 7.

(3} Disconnect the high pressure hose at the steer-
ing gear and connect the free end of the hose to the
gauge side of C-3309D. Connect a second pressure
hose from the valve side of C-3309D to the steering
gear. The valve must be installed on the outlet side
of the gauge. (Fig. 3).

(4} Insert thermometer in fluid reservoir, start
engine and warm up fluid to a temperature between
150 and 170 degrees Fahrenheit.

Turning the wheels from stop to stop will aid in
warming the fluid. Do not hold wheels against stop
for extended period as undue internal pump over-
heating will result.

(5) With engine idling at 650 RPM, and gauge valve
open, note pressure while turning steering wheel
from one extreme position to the other. Turn the
wheels all the way to one or the other stop momen-

tarily and note the maximum pressure. A pressure of
at least the minimum pressure shown for the particu-
lar pump in “Specifications” should be read.

(6) If pressure is under the specified rating, the
steering system is not functioning properly. To deter-
mine which unit is faulty, momentarily close the pres-
sure gauge valve and note maximum pressure regis-
tered on gauge. If the pressure reads less than the
maximum pressure shown for the particular pump in
“Specifications” the pump is faulty and should be re-
conditioned. Should pressure reading in step 5 read
low but not in step 6, the steering gear is faulty.

When removing test equipment, be sure to reinstall
hoses in original posttion to avoid interference with
engine or sheet metal.

Pump Removal—All Models

(1} Loosen pump mounting and locking bolts and
remove belt.

(2) Disconnect both hoses at pump.

(3) Remove mounting and locking bolts and remove
pump and brackets.

PUMP INSTALLATION—AII Models

(1) Position pump on engine and install mounting
and locking bolts.

AIVE ON OUTLE
SIDE OF GAUGE

PRESSURE HOSE
70 STEERING
GEAR

e

Fig. 3—Pressure Test
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(2) Install drive belt and adjust. See “Cooling Sys-
tem—Group 7. Tighten mounting bolts to 30 foot-
pounds.

(3) Connect pressure and return hoses. (Use new
pressure hose “0” ring—1.06 pump only). See ‘“Hose
Installation”.

{4) Fill pump reservoir to top of filler neck with
Power Steering Fluid, Part No. 2084329 or equivalent.

(5) Start engine and turn steering wheel several
times from stop to stop to bleed the system. Stop en-
gine, check oil level and correct if necessary. See
“Checking Fluid Level”,

HOSE INSTALLATION—AIll Models

When either hose is reinstalled or replaced, the fol-
lowing points are essential:

(1) Route hoses in same position they were in be-
fore removal.

(2) Route hoses smoothly, avoiding sharp bends and
kinking.

(3) When properly installed, the pressure hose tube
ends should rest against the outside of the pump
reservoir neck on one end, and the outside of the gear
valve body on the other end. (Fig. 4).

{4) Tighten pump end hose fitting to 24 foot-pounds
and gear end fitting to 160 inch-pounds.

{5) Hoses must remain at least one inch away from
all pulleys, battery case and brake lines, and two
inches away from exhaust manifold.

{6) When used, protective sponge sleeves must be
properly positioned to prevent hose contact with other
components in engine compartment.

(7) After hoses are installed, check for leaks while
system is being bled. See “Pump Installation”.

OIL SEAL REPLACEMENT

94 Model
To service the drive shaft oil seal, it is necessary

TOP VIEW

HIGH PRESSURE HOSE

POWER RETURN
STEERING HOSE
PUMP

END VIEW

STEERING GEAR
SiDE VIEW NU3472

Fig. 4—Hose Routing—1.06 Pump 8 Cylinder Engines

to remove the pump from the vehicle, disassemble and
reassemble the pump as outlined in “Reconditioning—
.94 Model.”

Reconditioning—.94 Model
Disassembly

(1) Remove pulley retaining nut before loosening
power steering pump belts. Remove pump from en-
gine as an assembly.

{2) Tap pulley off shaft with plastic hammer.

(3) Remove brackets from pump, drain reservoir
and clean exterior of pump with solvent.

(4) Remove key from drive shaft.

(5) Using soft protective jaws, clamp pump (shaft
down) in vise between square boss and shaft housing
(Fig. 5).

(6) Remove two mounting studs and pressure hose
fitting. Gently tap reservoir filler tube back and forth
with plastic hammer to loosen. Work reservoir off
pump body (Fig. 5). Discard reservoir, two mounting
stud and pressure fitting “0” rings.

(7) Using a punch, tap end cover retainer ring
around til! one end of ring lines up with hole in
pump body. Insert punch in hole far encugh to dis-
engage ring from groove in pump bore and pry ring
out of pump body (Fig. 6).

{8) Tap end cover with plastic hammer to jar it
loose. Spring under cover should push cover up.

(9} Remove pump body from vise, place in inverted
position on flat surface and tap end of drive shaft
with plastic hammer to loosen pressure plate, rotor
and thrust plate assembly from body. Lift pump body
off of rotor assembly. Flow control valve and spring
should slide out of bore also (Fig. 7).

(10) Remove and discard end plate and pressure
plate “O” rings.

(11} Place pump body on flat surface and pry drive
shaft oil seal out with a screw driver (Fig. 8).

(12} Inspect seal bore in housing for burrs, nicks

4 &

Fig. 5—Removing Reservoir
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RETAINER
RING

END
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Fig. 6—Removing End Cover Retainer Ring

or score marks that would allow oil to bypass outer
seal surface.

(13) If necessary to disassemble flow control valve
for cleaning, see “Flow Control Valve Disassembly”.

(14) After lifting pressure plate and cam ring from
rotor, remove ten vanes from slots in rotor.

(15) Clamp drive shaft in soft jawed vise, with
rotor and thrust plate facing up.

(16) Remove rotor lock ring, pry ring off drive shaft
using a screw driver (Fig. 9). Exercise care to avoid
nicking the rofor end face. Discard ring.

(17) Slide rotor and thrust plate off of shaft and re-
move shaft from vise.

Inspection

(1) Wash all parts in clean sclvent, blow out all
passages with compressed air and air dry cleaned
parts.

(2) Inspect drive shaft for excessive wear and seal
area for nicks or scoring. Replace if necessary.

(8) Inspect fit of vanes in rotor. Vanes must slide
freely in slots of rotor without binding. Excessively

PLASTIC
HAMMER

DRIVE
SHAFT

NIN1007

Fig. 7—Removing Drive Shaft Assembly

SCREW SEAL

NN1008

S

fig. 8—0il Seal Removal

locse vanes require replacement of rotor and/or
vanes. Binding can be relieved by cleaning or removal
of burrs with a thin fine file.

(4) Inspect flat surfaces of pressure and thrust
plates for wear or scoring, Light scoring can be re-
moved by lapping on a flat surface. Remove all lap-
ping compound thoroughly before reassembly.

(5) Inspect inner surface of cam ring for heavy
scuff or chatter marks. Replace if necessary. Light
score or scuff marks can be removed by polishing
with a small, flat oil stone.

(6) Inspect end cover for nicks or burrs on sur-
face contacting “O” ring and remove with a fine stone.

(7) Inspect pump body drive shaft bushing for ex-
cessive wear. Replace pump body and bushing as an
assembly if badly worn or scored.

Assembly
(1) Place pump body on flat surface and drive new

drive shaft seal into bore with a 7/8 or 15/18 inch
socket till seal bottoms on shoulder (Fig. 10}.
CAUTION: Excessive force will distort the seal.

(2) Lubricate seal with power steering fluid and
clamp pump body in vise, (shaft end down).

(3) Install end cover and pressure plate “0” rings
in grooves in pump cavity. These rings are the same

/
Fig. 9—Removing Full Diameter Lock Ring
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Fig. 10—0il Seal Installation

size. Lubricate with power steering fluid.

(4) Lubricate large pump body to reservoir “O”
ring and install on pump body.

() With drive shaft clamped splined end up in soft
jawed vise, install thrust plate on drive shaft (smooth,
ported side up) (Fig. 11).

(6) Slide rotor over splines with the counterbore
of rotor facing down. Install rotor lock ring making
sure ring is seated in groove (Fig. 12).

(7) Install two dowel pins in holes in pump cavity.
Carefully insert drive shaft, rotor and thrust plate
assembly in pump cavity indexing locating holes with
dowel pins (Fig. 13).

(8) Slide cam ring over rotor on dowel pins with
arrow on ring facing “UP” (Fig. 14).

(9) Install ten vanes in rotor slots with radius edge
facing out towards cam ring inner surface (Fig. 15).
CAUTION: Vanes installed with fiat edge out will
result in noisy pump operation.

(10) Position pressure plate on dowel pins. Place
a 1-1/4 inch socket in groove of pressure plate and
seat entire assembly on “0O” ring in pump cavity by

DRIVE
SHAFT

THRUST
PLATE

LOCATINGE
* HOLES

PORTED

SIDE UP NN

Fig. 11—Installing Thrust Plate
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TOOL C-4090 —»§

F———ROTOR LOCK RING

. NU276

Fig. 12—Installing Rotor Lock Ring

DOWEL
PINS (2)

O RINGS
(2}

NNT013
Fig. 13—Rotor and Thrust Plate Installed
pressing down on socket with both thumbs (Fig. 16).

(11) Place spring in groove in pressure plate and

position end cover lip edge UP over spring.
(12) Press end cover down below retaining ring

DOWEL CAM

PIN RING
LOCATING

HOLES RROW

2)

Fig. 14—Installing Cam Ring
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Fig. 15-—Installing Rotor Vanes

groove with thumb and install ring making sure it is
seated in groove (Fig. 16).

This operation can be performed in an arbor press
if available. Care should be exerted to prevent cock-
ing the end cover in the bore or distorting the as-
sembly.

(13) Using a punch, tap retainer ring ends around
in the groove until opening is opposite flow control
valve bore. This is important for maximum retention
of the retainer ring (Fig. 17).

(14) Replace reservoir “G” ring seal, two mounting
stud “Q” ring seals and flow control valve “O” ring
seal on pump baody, lubricate with power steering fluid
and carefully position reservoir on pump body.
Visunally align the mounting stud holes till studs can
be started in threads.

(15) Using a plastic hammer, tap reservoir down on
pump and insert flow control valve spring and valve
(slotted end up).

(16) Replace “O” ring on pressure hose fitting and
lubricate with power steering fluid (Fig. 18).
CAUTION: Be sure “O” ring is installed on upper

PRESSURE
PLATE

V" SOCKET

L NNTOTGEE
Fig. 16—Seating Pressure Plate

RETAINER
RING ENDS

FLOW
CONTROL
VALVE

Fig. 17—Installing End Caver Plate and Retainer Ring

groove, It is possible to install “O" ring in lower
groove. This would restrict relief outlet orifice.

(17} Install pressure hose fitting and tighten mount-
ing studs. Tighten pressure hose fitting to 20 foot-
peunds and rear mounting studs 25-35 foot-pounds.

(18) Remove pump assembly from vise and install
mounting brackets and drive shaft key.

(19) Install pulley on shaft and secure with retain-
ing nut. Tighten nut to 45-55 foot-pounds.

(20) Install pump assembly on engine and refill
reservoir. Start engine and inspect for leaks.

FLOW CONTROL VALVE

.94 Model
The flow contrel valve is serviced as an assembly.

Nicks or burrs that might cause the valve to stick in
the bore may be removed by rubbing valve over flat
surface covered by crocus cloth. Care should be taken
to prevent rounding the sharp edges of the lands.
The valve may be disassembled for cleaning if dirt
has caused pump failure. It is important that if the

Q" RING IN
UPPER GROOVE

RELIEF
ORIFICE

NN1018

Fig. 18—Installing Pressure Hose Fitting
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valve is disassembled for cleaning purposes, the en-
tire pump should be disassembled and cleaned.

Disassembly

(1) Remove pressure hose fitting from pump res-
ervoir. Discard “0O” ring on fitting.

(2) Withdraw valve with a magnet. If valve is stuck
in bore, it may be necessary to push in on valve
against spring pressure. Release pressure exerted
against valve abruptly and allow valve to spring out
of bore.

(3) Clamp land end of valve in a soft-jawed vise
and remove hex head plug and shim(s). Note number
of shims on plug. Same number of shims should be
installed on assembly of valve.

(4) Remove valve from vise and remove pressure
relief ball, guide and spring.

Assembly

(1) Insert spring, guide and pressure relief ball in
end of flow control valve (Fig. 19).

(2) Install hex head plug using the same number
of shims as were removed. Altering shim thickness
will change relief pressure.

(3) Install hex head plug and tighten to 50 inch-
pounds.

(4) Insert flow valve spring and valve in bore. In-
stall new “O” ring on pressure hose fitting and lubri-
cate with power steering fiuid.

{5) Thread fitting into pump body and tighten to
20 foot-pounds.

Oil Seal Replacement—1.06 Model

(1) Remove pump from engine. Drain reservoir
and clean exterior before servicing.

(2) Clamp pump in vise securely at mounting brack-
et.

(8) Remove pulley with Tool C-4068 (Fig. 20).

{(4) Position seal remover adapter SP-5323A over
end of drive shaft with large opening toward pump.

(5) Place seal remover Tool C-4062 over shaft,
through adapter and screw tapered thread well into
metal portion of seal. Tighten large drive nut and re-
move seal (Fig. 21).

(6} Inspect seal bore in housing for burrs, nicks,

PRESSURE FLOW
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Fig. 19—Flow Control Valve (.94 Pump)
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TOOL C-4068

_ 4 , B NR313
Fig. 20—Removing Drive Pulley (1.06 Pump)
or score marks that would allow oil to by-pass outer
seal surface.

(7) Inspect shaft for scratches or burrs, if any, re-
move with crocus ctoth. Lubricate new seal and install
with lip toward pump. Use Tool C-4061 to drive seal
flush with housing (Fig. 21).

(8) Install drive pulley. See “Pulley Installation”.
(Fig. 32).

(9) With installer shaft clamped securely in vise,
tighten drive nut against thrust bearing and press
pulley onto shaft.

CAUTION: Do not attempt to press pulley on to shaft
without the use of special tool as serious damage will
result to interior of pump.

A small amount of drive shaft end play will be
observed when pulley is installed flush with end of
shaft. This movement is necessary and will be mini-
mized by a thin cushion of oil between the rotor and
end plates when pump is in operation.

(10) Install pump and adjust belt as outlined under
“Cooling” Group 7.

Fig. 21—Removing Shaft Seal
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Fig. 22—Installing Shaft Seal
RECONDITIONING—1.06 Model

Disassembly (Fig. 23)

(1) Remove pump from engine. Drain reservoir and
clean exterior before servicing.

(2) Clamp pump securely in vise at mounting
bracket.

(3) Remove pulley with Tool C-4068 (Fig. 20).

(4) Remove oil seal as described in “Oil Seal Re-
placement” section.

OW SEAL

PUMP BODY
SEAL PLATE
“O" RINGS

FRONT PLATE

DRIVE PULLEY CAM RING

FIBRE GASKET

FLOW CONTROL
VALVE ASSEMBLY
DOWEL PIN

END

COVER SPRING

END COVER

(5) Remove pump from vise and remove three
mounting bracket bolts, remove bracket.

{6) Remove reservoir and place pump in vise with
shaft down (use vise with soft protective jaws). Dis-
card mounting bolt and reservoir “0” rings.

{7) Using a punch, tap end cover retaining ring
around until one end of ring lines up with hole in
pump body. Insert punch in hole far enough to disen-
gage ring from groove in pump bore and remove ring
from body (Fig. 24).

(8) Tap end cover with plastic hammer to jar it
loose. Spring under cover should push cover up.

(9) Remove pump body from vise, place in inverted
position on clean flat surface and tap end of drive
shaft to loosen rotating group. Lift pump body off
rotating group.

(10) Remove and discard brass seal plate and fibre
gasket. (Some pumps may bhe assembled with brass
plates only). The fibre gasket may be found stuck to
housing floor; it can easily be lifted or pulled away.
Insure that all portions of gasket are removed and
that housing floor is not scratched or damaged.

(11} Discard pressure plate and end cover “0”
rings.

(12) Remove snap ring, bore plug, flow control
valve and spring from housing. Discard “O” ring.

(13) If necessary to disassemble flow control valve

ROTOR ROLLERS (12}

ROTOR

MOUNTING

PRESSURE BRACKETS

PLATE

/ “O RINGS

FILLER CAP

RESERVOIR

MOUNT:NG/%

RETAINER RING SCREW NR254C

Fig. 23—1.06 Pump Disassembled View
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Fig. 24—Removing End Cover Retaining Ring
for cleaning, see “Flow Control Valve Disassembly”.

Inspection

(1) Remove clean out plug with allen wrench (Fig.
24),

(2) Wash all parts in clean solvent, blow out all
passages with compressed air and air dry all cleaned
parts.

(3) Inspect drive shaft for excessive wear and seal
area for nicks or scoring. Replace if necessary.

(4) Inspect end plates, rollers, rotor and cam ring
for nicks, burrs, or scratches. If any of the compon-
ents are damaged to a degree that the efficiency of
the pump is affected it is recommended that all the
interior parts be replaced.

(5) Inspect pump body drive shaft bushing for ex-
cessive wear. Replace pump with pump partial as-
sembly if badly worn or scored. Pump partial assem-
bly includes the entire pump with the exception of
the reservoir, filler cap, mounting brackets, and drive
pulley.

Assembly

(1) Install 1/8 inch pipe clean out plug. Tighten to
80 inch-pounds.

{2) Place pump body on flat surface and drive new
shaft seal into bore with Tool C-4061.

(3) Install new end cover, “0Q” ring in groove in
pump bore. Lubricate with power steering fluid.

(4) Lubricate new large pump body to reservoir
“Q” ring and install on pump body.

{5) Install new fibre gasket and brass seal plate to
bottom of housing floor (fibre gasket on floor and
brass seal plate on top of fibre). Note: Pumps origin-
ally built with brass seal plate only, must be serviced
with both brass seal plate and fibre gasket. Align index
notches in plate and gasket with dowel pin hole in
housing; cut-out sections of gasket and plate should
be in line with core pockets on side of housing hore
{Fig. 25). Caution: Pump will not operate properly if
either gasket or seal plate are improperly installed.

PIN HOLE
PY160

Fig. 25—Fibre Gasket Installed

{6) Carefully install front plate in pump bhore.

Chamfered edge first. Align index notch in plate with
dowel pin hole in housing.
CAUTION: Use extreme care in aligning dowel pin.
Pump can be completely assembled with dowel pin
improperly positioned in end plates and not in index-
ing hole in housing.

(7) Place dowel pin in cam ring and position cam
ring inside pump bore. Notch on cam ring must be up
or away from pulley end of pump (Fig. 26). If cam ring
has two notches, one machined and one cast, install
with machined notch up. Machined notch has sharp
corners and cast notch rounded corners.

If end of dowel pin in cam ring is more than 3/16
inch above surface of installed cam ring, it is not
seated in index hole in housing.

{8) Install rotor and shaft in cam ring and carefully
place 12 rollers in cavities of rotor (Figs. 27 and 28).
Lubricate rotor, rollers, and cam 1.D. with power steer-
ing fluid.

(9) Before installing pressure plate, rotate shaft
by hand to make sure rollers are all seated parallel
with pump shaft.

. DOWEL PiN

«—— CAM RING

Fig. 26—Installing Com Ring
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Fig. 27 —Installing Rotor

(10) To insure proper alignment of pressure plate
to dowel pin, insert the largest possible number drill
into the large 3/16 inch diameter oil hole in the cam
ring, next to the cam notch. Select from a number 13
through 16 drill, clean thoroughly, and bottom on
housing floor (Fig. 29).

(11) Install new “O” ring on pressure plate, lubri-
cate with power steering fluid and carefully position
in pump bore. Before seating plate in pump bore,
align index notch in plate with dowel pin and oil pas-
sage slot in plate with number drill. Seat plate on cam
ring using a clean 1-1/8 inch socket and plastic ham-
mer {Fig. 30 and 31). Remove drill. Inspect pressure
plate at both oil passage slots to insure that plate is
squarely seated on cam ring end face.

(12) Place large coil spring over raised portion of
installed pressure plate.

(13) Position end cover, lip edge UP, over spring.
Press end cover down below retaining ring groove
with thumb and install ring making sure it is seated
in groove. Light tapping on the end cover may be
necessary to insure that the end cover chamfer is
squarely seated against snap ring.

(14) Replace reservoir mounting bolt seal.

(15) Lubricate flow control vatve with power steer-
ing fluid and insert valve spring and valve into bore.
(Spring first then hex plug end of valve). Install new
“0” ring on bore plug, lubricate with power steering

Fig. 28—Installing Rollers in Rotor

NUMBER
DRILL

3/16 DIA.
OIL HCLE

CAM /S
NOTCH

Fig. 29--Aligning Oil Holes

fluid and carefully install info bore. Install snap ring,
with sharp edge UP.

CAUTION: Do not depress the bore plug more than
1/16 inch beyond snap ring groove.

(16) Place reservoir on pump body and visually
align mounting bolt hole. Tap reserveir down on pump
with plastic hammer,

(17) Remove pump from vise and install mounting
brackets with three mounting bolts, tighten to 18
foot-pounds.

(18) Install drive pulley. See “Pulley Installation”
(Fig. 32).

Pumps installed on eight cylinder engines have
drive pulleys pressed flush with the end of the pump
shaft. With drive pulley placed on end of shaft, se-
curely thread installer Tool C-4063, with adapter SP-
5399, into 3/8 inch threaded hole in end of shaft (Fig.
32).

(19) With installer shaft clamped securely in vise,

INDEX NOTCH

DOWEL PIN PRESSURE

PLATE

P

Fig. 30—Installing Pressure Plate
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Fig. 31--Seating Pressure Plate

tighten drive nut against thrust bearing and press
pulley onto shaft.

CAUTION: Do not attempt to press pulley on to shaft
without the use of special tocl as serious damage will
resulf to interior of pump.

A small amount of drive shaft end play will be ob-
served when pulley is installed. This movement is
necessary and will be minimized by a thin cushion of
oil between the rotor and end plates when pump is
in operation.

(20) Install pump assembly on engine, connect
hoses (using new pressure hose “O” ring), and tighten
drive belt see “Cooling System” Group 7. Fill reser-
voir with power steering fluid, test and inspect for
leaks.

FLOW CONTROL VALVE

Disassembly—1.06 Model

(1) Remove pump from engine and reservoir from
pump.

(2) Remove snap ring and plug from flow bore. Dis-
card “O” ring from plug.

(3) Depress control valve against spring pressure
and allow to spring back. The valve should pop out of
bore far enough to be lifted out. Light tapping on
rear face of pump body may be necessary to remove
a stuck valve.

If dirt or foreign particles are found on valve or
within valve bore, entire pump should be disassem-
bled, cleaned and rebuilt. The high pressure and re-
turn hoses must also be flushed and the steering gear
valve body reconditioned see “Power Steering Gear”.
If valve bore is badly scored, replace pump with pump
partial assembly.

(4) Remove nicks or burrs that might cause the
valve to stick by rubbing valve over a flat surface

PUMP—STEERING

19-31

ADAPTER SP-53990 ——m"

TCOL C-4063

- NUZ78

Fig. 32—Pulley Installation
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Fig. 33—Flow Control Valve Disassembled View

covered with crocus cloth.

(6) Clamp land of valve in a soft jawed vise and
remove hex head ball seat and shim(s). Note number
and gauge of shims on ball seat. Same number and
gauge of shims must be installed on assembly of
valve. Altering shim thickness will change relief
pressure.

(6) Remove valve from vise and remove pressure
relief ball, guide and spring.

(7) Clean all parts thoroughly. Dirt Particles On
Ball Or Ball Seat Will Cause Improper Pump Opera-
tion.

Assembly

(1) Insert spring, guide and pressure relief ball in
end of flow control valve (Fig. 33).

{2) Install hex head ball seat using the same number
and thickness shims as were removed. Tighten to 50
inch pounds.

(3) Lubricate valve with power steering fluid and
insert flow valve spring and valve in bore. Install new
“0” ring on bore plug, lubricate with power steering
fluid and carefully install into bore. Install snap ring.
CAUTION: Do nof depress the bore plug more than
1/16 inch beyond snap ring groove.
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GENERAL INFORMATION

The steering column under head-on collision con-
ditions is designed to telescope at a controlled rate.
The telescoping action reduces the likelihood of the
steering wheel being driven rearward toward the
driver. If the driver is thrown forward into the wheel,
the column can telescope further at the controlled
rate, thereby, reducing force of the impact.

The column assembly (Fig. 1 or 2) has four prin-
cipal components.

1. A column jacket with a mesh section designed
to shorten in “‘accordion” fashion.

2. A two-piece telescoping transmission gearshift
tube interconnected by plastic inserts and shear pins.

3. A two-piece telescoping steering shaft with upper
and lower sections connected by plastic friction col-
lars and shear pins.

4. A mounting bracket connecting steering column

STUD (2}

BRACKET TO COLUMN BOLTS (4)
COLUMN BRACKET

SPACERS (2)
WASHERS (2)

STEERING
WHEEL

LOCK HOUSING

PIN

WASHER

BEARING HOUSING

SHIFT HOUSING

AUTO. TRANS,
SHIFT LEVER

MANUAL TRANS,
SHIFT LEVER

to the instrument panel, which allows the column to
slide forward but blocks its rearward movement to-
ward the driver.

The center section of the column jacket has dia-
mond-shaped perforations and is formed with accor-
dion pleats. These pleats allow it to compress like a
bellows from impact forces.

The gearshift tube is made up of two sections de-
signed to telescope together. These sections are inter- .
connected and held together by injections of plastic
that form the interconnecting inserts and shear pins.
Under impact, the pins shear first, followed by a
gradual paring away of the inserts by the knife-like
edge in the adjoining tube section.

The steering shaft is a two-piece assembly. The
upper piece is solid and has a double-flatted lower
section. The lower piece is hollow and formed to fit

BRAKE PEDAL BRACKET

F+—COLUMN BRACKET FORWARD
MOUNTING PQOINT

—BOLT
HANGER
—BOLT
WASHER

—~CLIP
™~SPACER

DOUBLE COUPLING
ASSEMBLY

STEERING
GEAR

Fig. 1—-Column Instaliation (Double Coupling)
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STEERING GEAR

Fig. 2—Column Installation (Single Coupling)

over the double-flatted section of the upper piece.
The purpose of the flatted section is to provide con-
tinued steering action even though completely tele-
scoped. Plastic is injected through two small holes
in the hollow piece into a pair of annular grooves on
the solid portion of the shaft. The four small holes
filled with plastic form the shear pins. Upon impact,
the shear pins break off and the shaft gradually
telescopes against a resistance provided by the plastic
collars in the annular grooves.

The mounting bracket is designed to restrain the
column from being shifted toward the driver during
impact. It incorporates three ‘“break-away capsules”
that allow the mounting bracket to slip off the ai-
taching points, permitting the steering column to com-
press or yield in a forward direction under a severe
impact from the driver side.

When the column is installed in a car it is no more
susceptible to damage through ordinary usage than

previous columns; however, when it is removed,
special care must be taken in handling this assembly.
When the column is removed from the car such
actions as a sharp blow on the end of the steering
shaft or shift levers, leaning on the column assembly,
or dropping of the assembly could shear or loosen
the plastic shear joints that maintain column rigidity.
It is, therefore, suggested that the removal and instal-
lation, and the disassembly and reassembly proce-
dures be carefully followed when servicing this as-
sembly.

IMPORTANT: Bumping, jolting and hammering on
the steering shaft and gearshift tube must be avoid-
ed during all servicing operations. If the shear pins
are broken, the controlled rate of the impact-absorb-
ing features will be destroyed making these parts
unfit for further use. The Special Tools required and
their usage are covered in the following service pro-
cedures.

SERVICE PROCEDURES

COLUMN REMOVAL (Figs.1and 2)

(1) Disconnect negative (ground) cable from bat-
tery.
(2) Disconnect linkage from lower end of steering

column,

(3) Remove steering shaft lower coupling to worm-
shaft roll pin.

{4) Disconnect wiring connectors at steering col-
umn jacket.



19-34

STEERING COLUMN

{5) Remove horn ring ornament assembly.

(6) Disconnect wire at horn switch. Remove
screws attaching horn ring and switch to steering
wheel, then remove horn ring and switch.

(7) Remove steering wheel retaining nut and washer.
Remove steering wheel with Tool C-3428A. Do not
bump or hammer on steering shaft to remove wheel.

(8) Remove turn signal lever (Fig. 3).

(9) Remove floor plate to floor pan attaching
screws. Remove finish plate from under instrument
panel to expose steering column bracket. If so
equipped, disconnect automatic shift indicator pointer
from shift tube bracket.

(10) Remove nuts or bolts attaching steering col-
umn bracket to instrument panel support.

{11) Carefully pry lower coupling from steering
gear wormshaft, then remove column assembly out
through passenger compartment being careful not to
damage paint or trim.

COLUMN DISASSEMBLY

{1) Remove four bolts attaching bracket assembly
to column jacket.

(2) Remove two screws and lift off wiring trough.

(3} Attach Column Holding Fixture C-4132 to col-
umn jacket and clamp the assembly in a vise.

{4) Drive out gearshift lever pin, then remove lever
and spring from housing.

(5) Remove turn signal switch and upper bearing
retainer screws. Remove retainer and lift switch up-
ward out of the way (Fig. 4).

(6) Remove two retaining screws and lift the igni-
tion key lamp assembly out of the way (Fig. 5).

(7) Remove snap ring from upper end of steering
shaft (Fig. 6).

Steering Shaft

(1) Remove three screws which hold bearing hous-
ing to lock housing.

TURN SIGNAL LEVER T

PY881

Fig. 3—Turn Signal Lever

RETAINING \\ e

PLATE

TURN
SIGNAL
SWITCH

FLASHER SWITCH KNOB

PY882

Fig. 4—Retainer and Turn Signal Switch

IGNITION KEY
LAMP ASSEMBLY

Fig. 5—Ignition Key Lamp

CAUTION: These screws must be removed before
steering shaft removal.
{2) Install steering shaft remover C-4044 and press

| BEARING HOUSING
TO LOCK HOUSING

STEERING SHAFT BEARING X % (3)
UPPER SNAP RING -

PY884

Fig. 6—Steering Shaft Bearing Upper Snap Ring



STEERING SHAFT
REMOVING TOOL

PY885
Fig. 7—Pressing Shaft Out of Bearing

shaft out of bearing and remove bearing housing from
shaft (Fig. 7).

(3) Remove bearing lower snap ring from shaft.

{4) Pry sleeve off steering shaft lock plate hub te
expose pin.

(5) Install Too! C-4113 on steering shaft lock plate
hub to press pin out of shaft, DO NOT HAMMER
(Fig. 8).

(6) Remove tool and lock plate from shaft.

(7} Remove shaft through lower end of column.

Lock Housing

(1) Remove two screws and lift out buzzer switch
{Fig. 9).

(2) Remove two retaining screws and the lock lever

STEERING SHAFT
TO LOCK PLATE
PIN TOOL

PYB86

Fig. 8~Lack Plate Pin—Removal or Installation
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IGNITION KEY
BUZZER SWITCH

IGNITION SWITCH PYgg7

Fig. 9—Ignition Key Buzzer Switch

guide plate which will expose the lock cylinder re-
lease hole (Fig. 10).

(3) Place cylinder in “lock’ position and remove
key. Insert a small diameter screwdriver or similar
tool into lock cylinder release hole and push in to
release spring loaded lock retainer. At same time pull
lock cylinder out of housing bore (Fig. 11).

{4) Remove the three retaining screws and the ig-
nition switch assembly (Fig. 11).

(5) Grasp lock lever and spring assembly and pull
straight out of housing (Fig. 12).

(6) Remove four lock housing to column jacket hex
head retaining screws and remove housing from
jacket (Fig. 13).

Shift Tube (Figs. 14, 15,16 & 17)

(1) To remove shift tube from column shift auto-
matic or floor shift models, first straighten the tabs
a{ top of shift tube which are bent cutward against
shift housing casting. If so equipped, remove shift
indicator bracket from shift tube. Remove shift tube

LOCK LEVER
GUIDE PLATE

IGNITION SWITCH

RETAINING SCREWS PYg88

Fig. 10—Lock Lever Guide Plate
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LOCK CYLINDER
RELEASE HOLE

IGNITION SWITCH
CAM AND PIN

Pygse
Fig. 11—Removing Lock Cylinder

LOCK LEVERS AND
SPRING ASSEMBLY

TAB
IN CASTING
FOR SPRING

PYB90

Fig. 12—Lock Levers and Spring Assembly
Installed in Housing

support retaining clip from slots at bottom of jacket.
Loosen shift tube set screw in shift housing and re-
move parts from jacket.

Models equipped with double coupling (Fig. 1) have

LOCK HOUSING TO
COLUMN JACKET
SCREWS (4)

PY891

Fig. 13—Lock Housing to Column Jacket,
Retaining Screws

A

SHIFT HOUSING TOP OF SHIFT TUBE

PY892

Fig. 14—Bending Shiff Tube Tabs

SHIFT HOUSING TO SHIFT
TUBE SET SCREW

WRENCH

Fig. 15-Shift Tube Set Screw

a shift tube support with a bearing in it for the steer-
ing shaft. To remove shift tube, remove the two

SHIFT TUBE SUPPORT
'K k RETAINING CLIP

STEERING SHAFT
DUST SEAL

PY894
Fig. 16—Shift Tube Support Retaining Clip
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Fig. 17—Shift Tube Assembly—
Removal or Installation

screws attaching the bearing and support to celumn
jacket lower end.

(2) To remove shift tube from column shift manual
models, remove the three bearing support screws at
lower end of jacket and the two adjustable bushing
screws from cam slots in jacket, Pull the tube and
lever assembly out of jacket lower end (Figs. 18 & 19).

Steering Shaft Coupling (Fig. 20)
(1) Pry cover tangs out from coupling body and

pull seal and cover from body.

(2) Drive the small short dowel pin at edge of
coupling body, down into coupling and discard.

(3) Pull body off the shaft and shoe assembly.

(4) Separate and clean all parts.

Inspection
After cleaning, inspect all parts for wear or damage.
Note condition of shift lever gate and inner end of

FLOOR PLATE 1 { BUSHING
ASSEMBLY \ )

SUPPORT AND BEARING

SPACER

\

SCREWS (3)

SCREWS (2] .
N

NP555A

Fig. 18—Shift Tube and Levers Assembled

SHIFT TUBE AND

SELECTOR SPRING
LEVER ASSEMBLY

COLUMN JACKET

NYLON BUSHING

1

% ND530B

Fig. 19—Shift Tube Assembly—Removal or
Installation

shift lever. Inspect turn signal switch for distortion,
broken or damaged parts. Inspect wiring insulation for
worn or bare spots.

Inspect steering shaft bearing for smooth operation,
and lubricate with Multi-Purpose Chassis Lubricant
or similar lubricant. If bearing has any signs of rough-
ness or wear, it should be replaced.

COLUMN ASSEMBLY (Fig. 21)

The grease recommended for use during reassembly
procedures is Automotive Multi-Purpose Grease
NLGI Grade 2 E.P. or Multi-Mileage Lubricant, Part
Number 2525035. Apply a thin coating to all friction
surfaces.

(1) Install column holding tool C-4132 and clamp
column in a vise with both ends of column accessible.

(2) Install the O-ring retainer, O-ring, and floor
plate on lower end of column jacket. This must be
done before installing shift tube.

(3) Coat spring washer with grease and install on
lower hub of gearshift housing. Position gearshift
housing on the jacket (Fig. 21).

(4) Coluymn Shift Avtomatics and Floor Shift Models

(a) With dust seal and shift tube support installed

MASTER SPLINE MARK
SHOE SPRING

DOWEL PIN HOLE [ & §
Lo a

SHOES

COVER

COUPLING BODY
ROLL PIN HOLE

STEERING SHAFT
STEERING SHAFT TO SHOE PiN

PY22

Fig. 20—Sfeering Shaft “Pot”’ Coupling
Disassembled
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Fig. 22—Install Shift Lever—-Automatic

on shift tube, slide the assembly into jacket. Guide
key on upper end of tube into slot in gearshift hous-
ing. Hold firmly together and tighten lock screw in
shift housing (Fig. 15).

(b) Bend corners of shift tube slot out against shift
housing casting (Fig. 14).

(c) Insert wire retainer in slots in lower end of
jacket and into groove in shift tube support (Fig. 16).
Models equipped with double coupling (Fig. 1) have
a shift tube support with a bearing in it for the steer-
ing shaft. Attach this support to the column jacket
with two screws and tighten to 30 inch-pounds.

(d) Column Shift Avtomatics only Position the
shift lever and crossover load spring in the gearshift
housing and tap in the pivot pin (Fig. 22).

Install the shift lever gate on the lock housing (Fig.
23).

With gearshift lever in neutral position, attach
indicator operating bracket to shift tube with two new
plastic rivets Fig. 24).

{(5) Seat the lock housing on top of the jacket, in-
dexing the key in the housing with the slot in the
jacket. Insert all four serews and tighten them alter-

PRNDZ2I
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Fig. 23—Lock Housing and Shift Gate
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Fig. 24—-Gear Seloctor Indicator Bracket

nately in steps to insure proper seating of the housing
on the jacket. Tighten to 80 inch-pounds (Fig. 13).

(6) Column Shift Manval Transmission Only

{a) Turn bushing on shift tube (Fig. 19) so the two
holes in bushing are aligned with centerline of 2nd
and direct shift lever. Slide shift fube and lever as-
sembly through jacket and into gearshift housing.
Start the two bushing retaining screws through slots
in jacket but do not tighten.

(b) Install spacer (Fig. 18) over crossover blade so
it rests against the 2nd and direct shift lever. Install
low and reverse lever, then install support and bear-
ing assembly. Install and tighten the three retaining
screws to 30 inch-pounds,

(c) Rotate bushing (Fig. 18) with screws so all play
at shift levers and spacer is eliminated, but no bind-
ing occurs. With bushing in this position tighten the
two bushing to jacket screws to 30 inch-pounds.

(d) Place a screwdriver blade beftween 2nd and
direct shifi lever and crossover blade, so it will be
held in neutral pesition half-way between the two
shift levers (Fig. 25).

‘7.\ CROSS-OVER BLADE IN NEUTRAL

.

SCREWDRIVER ¥ MNP556A

Fig. 25—Holding Crossover Blade in
Neutral Position
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SHIFT LEVER
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PY899
Fig. 26—Install Shift Lever—Manual

(e) Position gearshift lever and spring in housing
so ball end with insulator ring engages hole in shift
tube key. Align and install retaining roll pin (Fig. 26).

(7) Grease and assemble the two lock levers, lock
lever spring, and pin (Fig. 27).

(8) Install the resulting assembly in the lock hous-
ing. Seat the pin firmly into the bottom of the slots.
Make sure that the lock lever spring leg is firmly in
place in lock casting notch (Fig. 12).

(9) Install the lock lever guide plate and retaining
screws (Fig. 10).

(10) Position ignition switch to center detent (OFF)
position. Feed wires down through the space between

PY900

Fig. 27 -Lock Levers and Spring—Assembly
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Fig. 28—Assembling Steering Shaft Coupling

A

housing and jacket. Position switch in housing and
tighten three mounting serews (Fig. 11).

(11) Feed buzzer switch wires behind wiring post
and down through space between housing and jacket.
Position switch in housing and tighten two mounting
screws (Fig. 9).

(12) With the ignition key cylinder in the LOCK
position, and with the key removed, insert the key
cylinder into the lock housing. Press the cylinder into
place until contact is made with the pin on the igni-
tion switch cam. Insert the key into the lock and
rotate the lock until the slot in the cylinder plate
lines up with the pin. Press the key cylinder the re-
maining way into the lock housing, making sure the
retainer bar snaps into its slot in the lock housing.

Steering Shaft Coupling Assembly (Fig. 20}

(1) Fill coupling hody with grease to approximately
1/2 inch from top.

(2) Place cover and seal on shaft.

(3) Press shoe pin into steering shaft so that it pro-
jects an equal distance on each side of shaft.

(4) Place spring on side of shaft, straddling the
shoe pin.

(5) Place shoes on pin ends with flat side toward
spring engaging tangs.

(6) Squeeze shoes together, compressing spring,
and push assembly into coupling body (Fig. 28) with
gauge hole in shaft aligned with master spline in
coupling.

(7) Drive in a new dowel pin flush to outer surface
of coupling body.

{8) Position seal and cover on body and ecrimp
cover tangs over the projections on body securely.

Steering Shaft Installation

(1) Insert the steering shaft assembly into the col-
umn and shift tube assembly.

(2) Install the lock plate on the steering shaft and
press the pin into place. DO NOT HAMMER use tool
C-4113 (Fig. 8). Make sure pin is centered.

(3) Install steering column shaft lock plate sleeve
over shaft lock plate pin and against lock plate.

(4) Install the bearing lower snap ring on the
steering shaft.

Bearing Housing Assembly (Fig. 21)

(1) Place rubber insulator with ground staple, over
column upper bearing and install assembly into bear-
ing housing bore. Use a soap solution or rubber lubri-
cant to ease installation.

(2) Install the turn signal switch in the bearing
housing, feeding the wires through the opening in
the housing. Feed the ignition key lamp assembly
wires through the opening in the housing at this time.
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A

(3) Install the retaining plate over the switch and
tighten 3 screws to 27 in.-1bs. {Fig. 4).

(4) Install the turn signal lever or turn signal/
speed control lever on the turn signal switch. If speed
control, feed the wires through the opening provided
in the bearing housing (Fig. 3).

(5) Position the bearing housing assembly on the
column jacket assembly, feeding the wires through
the space between the lower housings and the jacket.

(6) When installing this housing, the steering shaft
must be drawn, not pushed, through the bearing, us-
ing the bearing inner race as a reaction member, or
damage to the shaft plastic shear pins, lock housing
components, or bearing could result. DO NOT DRIVE
THE SHAFT INTO THE BEARING.

(7) Install on steering shaft, Tool C-3879, with
washer and steering wheel nut (Fig. 29). Turn nut to
pull shaft through bearing. Remove tool and install
upper snap ring on shaft.

(8) Install and tighten to 35 in.-lbs. the 3 bearing
housing to lock housing screws.

(9) Carefully install the ignition key lamp assembly
in the bearing housing (2 screws).

(10) Install the wiring trough in place over the
wires, being careful to not pinch wires between
trough and jacket.

COLUMN INSTALLATION (Fig.10r2)

(1) Tool C-4134 must be used to hold the steering
shaft in the center of the shift tube while installing
and aligning the column in the vehicle.

(This operation is not necessary on Column shift
manual transmission columns or columns with a
double coupling on the steering shaft or tilt columns.)

(a) Remove thumbscrew and open tool to straddle
shift tube lever and steering shaft (Fig. 30).

{b) Close tool and tighten thumbscrew.

SHAFT INSTALLING TOOL

- PYS0)

Fig. 29—Pulling Shaft into Bearing

THUMB SCREW

SHAFT SIZE
ADAPTER
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Fig. 30—-Shaft Centering Tool

(c) If hole in tool is too large to grip steering shaft,
add the split insert to adapt tool to smaller shaft
diameter.

(2) Position bracket assembly on steering celumn
(Fig. 1), install ground wire and tighten the four short
retaining screws to 120 inch-pounds. Plastic capsules
should be pre-assembled in bracket slots. Insert col-
umn assembly through floor pan opening, being care-
ful not to damage paint or trim.

(3) With front wheels in straight ahead position
and master splines on wormshaff and coupling
aligned, engage coupling with wormshaft and install
the roll pin. CAUTION: Do not apply end loads to
steering shaft.

(4) Hold column assembly with bracket against the
instrument pane! support. Install but do not tighten
the two upper bracket nuts.

(5) Center steering shaft coupling at midpoint of
its travel. This is accomplished by moving column
and bracket assembly fore and aft in the instrument
panel support so dimension between top of coupling
and center of gauge hole is 13-16 inch (Fig. 31).
Tighten the two upper bracket nuts to 110 inch-

FLOOR PLATE ASSEMBLY ey .~
SHIFT LEVERS

MASTER
SPLINE
INDICATOR

13/16" 7O
CAGE HOLE

" LEVER END-PLAY
ADJUSTMENT

BEARING SUPPORT
BOLTS 3) o 1ooa

BEARING
BEARING SUPPORT

COUPLING

Fig. 31--Shaft Coupling Adjustment
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pounds. Attach electrical ground wire to one of the
rear mounting studs.

(6} Position floor plate over floor pan opening,
centering it around the column, then install and
tighten retaining bolts. Slide “0” ring down the
jacket and into recess in floor plate, position re-
taining plate over “O” ring and secure with the two
bolts. Do not pry to align plates and attaching bolts
or column misalignment will occur.

(7) Loosen bolt attaching the forward adjustable
hanger to the instrument panel support. Attach col-
umn bracket forward leg to the hanger and tighten to
110 inch-pounds. Then tighten the hanger to instru-
ment panel support bolt to 200 inch-pounds.

(8) Connect gearshift indicator pointer (Fig. 24) to
operating bracket on shift tube in its approximate
original location. Slowly move gearshift lever from

“1” (low) to “P” (park) pausing briefly at each selector
position. The indicator pointer must align with each
selector position. If necessary, loosen the bolt and re-
adjust to align pointer correctly.

(9) Attach finish plate to bottom of instrument
panel.

{10) Place steering wheel on steering shaft with
master splines aligned. Install retaining nut and
washer, tighten nut to 27 foot-pounds. Do not drive
wheel on shaft, draw wheel down with retaining nut,

(11) Install horn switch parts previously removed
from steering wheel. Connect horn switch wire.

(12) Connect wiring connectors at steering column
jacket. Connect battery ground cable, test operation
of lights and horns.

(13) Connect and adjust gearshift linkage, refer
to “Transmission Group”.

STEERING COLUMN (TILT-A-SCOPE)
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GENERAL INFORMATION

This optional steering column has the same impact
absorbing design as the other columns described in
this section. The installation is the same, therefore

only the disassembly and reassembly of the column
will be detailed here.

SERVICE PROCEDURES

REMOVAL (See Standard Columns)

Disassembly (Fig. 1)

(1) Remove four bolts attaching bracket assembly
to column jacket.

(2) Unsnap and remove the wiring protector from
column jacket.

(3) Attach column Holding Fixture C-4132 to jacket
pads and clamp the assembly in a vise.

(4) Drive out gearshift lever pivot pin, then remove
lever from housing. Remove tilt release lever and
turn signal switch lever. If equipped with “Speed Con-
trol” see Accessories Group 1.

(5) Lock telescoping shaft with a set screw and in-
stall lock plate compressing tool C-4118 (Fig. 2). De-
press lock and carrier far enough to remove “C” ring.
Remove tool, lock plate, carrier and spring (Fig. 1).

(6) Remove three turn signal switch attaching
screws, place shift bowl in low (1) position, and re-
move swifch and wiring (Fig. 1).

(7) The buzzer switch can be pulled straight out of
the housing. A flat spring wedges the switch toward
the lock cylinder (Fig. 3). (This may be done without
the removal of the lock cylinder.) If the lock cylinder
is in the housing, it must be in the “ON" position.

(8) The lock cylinder may be removed in any posi-
tion from “Accessory” to “ON”. However, the
“LOCK?"” position is recommended because of its posi-
tive location.

(9) Insert a thin tool (small screw driver or shim
stock) into the slot next to the switch mounting screw
boss {(right-hand slot) and depress spring latch at bot-
tom of slot, which releases lock. Remove lock (Fig. 4).
NOTE: If lock cylinder has never been removed, the
slot will be covered by a thin casting flash, which must
be broken through when tool is inserted.

(10) Remove three housing cover screws and re-
move housing cover (Fig. 3).

(11) Install tilt release lever and place column in
full “Up” position. Remove tilt spring retainer using
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SHAFT LOCK

‘< SPECIAL TOOL

“C" RING
PY941

Fig. 2—Removing or Installing Lock Plate ”C" Ring

KEY BUZZER SWITCH

HOUSING COVER SCRE

T

Fig, 3—Key Buzzer Switch

screw driver blade that just fits into slot opening.
Insert screw driver in slot, press in approximately
3/16”, turn approximately 1/8 turn counterclockwise
until ears align with grooves in housing and remove
spring and guide (Fig. 5).

(12) Remove seat and upper bearing race (Fig. 1).

A . £

LOCK RELEASE SLOT
PY920

Fig. 4—Removing Lock Cylinder

SPRING ot AINER

GUIDE

PY942

Fig. 5—Tilt Spring, Retainer, ond Guide

(13) With ignition switch in “LOCK” position, re-
move two ignition switch mounting screws and igni-
tion switch (Fig. 6).

(14) Place Pivot Pin Remover C-4016 over pivot pin
and thread small portion of screw firmly inte the pin.
Hold screw from turning with one wrench, turn nut
clockwise with a second wrench to withdraw pivot pin
from the support (Fig. 7). Remove opposite pivot pin
in same manner.

(15) Use tilt release lever to disengage lock shoes.

Remove bearing housing assembly by pulling upward
to extend rack full down and moving housing assem-
bly to the left to disengage rack from actuator. Re-
move actuator rod assembly.
NOTE: If shaft has double coupling, remove pin and
upper coupling from shaft. If equipped with a single
coupling, it must be disassembled to remove shaft
from column.

(16) Disassemble shaft coupling assembly (See
Standard Columns). Press shoe pin out of steering
shaft with an arbor press. Do not hammer on coupling
or steering shaft to remove.

(17) Remove steering shaft assembly from upper
end.

IGNITION SWITCH

e iy, W

ACTUATOR RCD

RACK

SLIDER DETENT POSITIONS IN SWITCH PY922

Fig. &-—lgnition Switch
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SPRING SEAT

BEARING
RACE SEAT

NP713

Fig. 7—Pivot Pin Removing Tool
STEERING SHAFT

SPRING

PY925

Fig. 8—Shaft Centering Spheres—Disassembled

(18) Disassemble steering shaft assembly by remov-
ing centering spheres and anti-lash spring (Fig. 8).

Disassemble upper steering shaft, locking wedge,
locking rod and up bump stop from upper yoke (Fig.
9).

(19) Remove four bolts securing support to lock
plate and remove support from end of column jacket.
If necessary, remove two attaching screws and shift
gate from the support.

i LOCKING
/ T ; WEDGE
LOCKING ROD
KEYWAY

/' BUMPER
UPPER YOKE ,

NN992A UPPER SHAFT

Fig. 9—Upper Steering Shaft and Yoke—
Disassembled

RETAINING CLIP

BEARING ADAPTER
PY923

Fig. 10=Shaft Lower Bearing Adapter

(20) Remove shift tube retaining ring with screw
driver. Remove thrust washer.

(21) Remove clip and bearing adapter from lower
end of column jacket (Fig. 10).

(22) The column jacket with shift tube and bowl
are serviced as an assembled unit.

BEARING HOUSING DISASSEMBLY (Fig. 1)

(1) Remove tilt lever opening shield and turn signal
lever opening shield from housing.

(2) Remove lock bolt spring by removing spring re-
taining screw and meving spring clockwise to remove
from bolt (Fig. 11).

(3) Remove snap ring from sector drive shaft. With
small punch, lightly tap drive shaft from sector. Re-
move drive shaft, washer, sector and bolt. Remove
rack and rack spring.

{(4) Remove tilt release lever pin with punch and

¥ SPRING RETAINING SCREW

PY924

Fig. 11—Sector and Bolt Spring
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hammer. Remove lever and release lever spring. (To
relieve load on release lever, hold shoes inward and
wedge block between top of shoes (over slots) and
bearing housing).

(3) Remove lock shoe pin with punch and hammer.
Remove lock shoes and lock shoe springs.

NOTE: With tilt lever opening on left side, shoes fac-
ing up, the four slot shoe is on the left.

(6) Remove bearings from bearing housing only if
they are to be replaced. Remove separator and balls
from bearing. Place housing on work surface. With a
pointed punch againt back surface of race, carefully
hammer race out of housing until bearing puller can
be used. Repeat for other race.

inspection

(1) Inspect all bearings and race seats for brinel-
ling, nicks, scratches and wear.

(2) Inspect centering sphere for nicks, damage or
wear. If damage is found, check shaft couplings for
nicks, burrs or rough spots.

{3) Inspect actuator housing, shift lever bowl and
support for cracks or other damage.

(4) Inspect turn signal switch unit for distortion,
broken or damaged parts.

(5) Inspect horn and turn signal wires for worn or
bare spots.

{6) Inspect the steering shaft and gearshift tube
for loose or broken plastic shear joints.

(7) Inspect steering column mesh cover, mend with
electricians tape if loose or torn.

Assembly _
The grease recommended for use during reassem-

bly procedures is Automotive Multi-Purpose Grease
NLGI Grade 2 E.P. or Multi-Mileage Lubricant, Part
Number 2525035.

BEARING HOUSING ASSEMBLY (Fig. 1)

(1) Install bearings in bearing heusing, if removed.

(2) Install lock shoe springs, lock shoes and shoe
pin in bearing housing. Use approximately .180 rod
to line up shoes for pin installation.

(3) Instali spring, release lever and pin in bearing
housing. (Again, relieve load on release lever as in
step (4) of disassembly procedure.)

(4) Install washer and drive shaft in housing. Light-
ly tap sector onto the shaft far enough to install snap
ring.

(5) Install lock bolt and engage with sector cam sur-
face.

{(6) Install rack and spring. Block tooth on rack to
engage block tooth on sector. Install external {ilt re-
lease lever.

(7) Install bolt spring and spring retaining screw.
Tighten to 35 inch-pounds (Fig. 11).

COLUMN ASSEMBLY (Fig. 1)

(1) Install thrust washer and retaining ring by pull-
ing bowl up to compress wave washer.

(2) Install support by aligning “V” in support with
“V” notch in jacket. Insert screws through support
into lock plate. Tighten screws to 60 inch-pounds
torque.

(3) Align lower bearing adapter noiches in jacket
and push in lower end of column jacket. Shift tube
should pilot in adapter at this time. Install clip (Fig.
10).

{(4) Install centering spheres and anti-lash spring in
upper steering yoke. Install lower steering shaft from
same side of spheres that spring ends protrude (Fig.
8). Install upper steering shaft, locking wedge, locking
rod and up bump stop in yoke (Fig. 9).

(5) Install steering shaft assembly in shift tube
from upper end. Carefully guide shaft through shift
tube and bearing.

(6) Install ignition switch actuator rod through bowl
from bottom and insert in slot in support. Extend
rack downward from bearing housing. Assemble bear-
ing housing over steering shaft and engage rack over
end of actuator rod.

(7) Install external tilt release lever and, holding
lock shoes in disengaged position, assemble bearing
housing over steering shaft until the pivot pin holes
line up.

(8) Install pivot pins.

(9) Place housing in full “UP” position and install
guide, tilt spring and tilt spring retainer, using screw
driver in retainer slot. Turn retainer clockwise to en-
gage (Fig. 5).

(10) Install tilt lever opening shield and turn signal
lever opening shield in housing.

(11) Remove tilt release lever, install housing cover
and tighten three screws to 45 inch-pounds (Fig. 3).

(12) Assemble buzzer switch to spring clip with
formed end of clip under end of switch and spring
bowed away from switch on side opposite contact.
Push switch and spring into hole in cover to the step
with the contacts toward lock cylinder bore (Fig. 3).

(13) Install signal switch wires and connector
through cover, bearing housing and bowl. Install
switch and tighten serews to 35 inch-pounds.

(14) Install over the upper steering yoke the upper
bearing race, followed by the seat, spring, carrier as-
sembly and lock plate (Fig. 1). Lock the telescoping
shaft with a set screw and install lock plate compress-
ing Tool C-4118. Depress lock plate and carrier just
far enough to install “C” ring on yoke (Fig. 2). Remove
tool and set screw from shaft.

(15) Install tilt release lever and signal switch lever.
Install shift lever and drive in pivot pin.

(16) To install key cylinder, place cylinder in
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Fig. 12—Telescoping Steering Wheel—-Locking Mechanism

“LOCK” position and remove key. Insert key cylinder
into housing until contact is made with sector shaft.
Place key in cylinder and rotate, while pressing in-
ward, until cylinder slot aligns with shaft. Press key
cylinder the remaining way into housing until it’s re-
tainer snaps into place in housing slot.

(17} When replacing ignition switch, place the lock
in “LOCK” detent position. Place the switch in
“LOCK?” by the following procedure:

{a) Position the switch as it is shown in (Fig. 6).
{(b) Move the slider to the extreme left.

(c) Move the slider back one position to the

right to the “LOCK” position.

Fit the actuator rod into the slider hole and
assemble to the column with two screws. Push
the switch lightly down the column (away from
the steering wheel), to take out lash in the
actuator rod, and tighten mounting screws.
Caution should be exercised to prevent moving
the switch out of detent. Use only the correct
screws. Tighfen to 35 inch-pounds.

(19) Install wire protector over wires on column
jacket. Be careful to not pinch any wires.

(20) Remove column from vise and Holding Fixture
from column. Position bracket assembly on steering
column. Install and torque the four short retaining
screws to 120 inch-pounds.

NOTE: If equipped with double coupling install upper
coupling and pin on steering shaft (step 21 not neces-
sary),

(21) Reassemble steering shaft coupling (see stand-
ard columns). Press shoe pin into steering shaft, do
not hammer.

Installation (See Standard Columns)
See Brakes, Group 5, for installation of Imperial

parking brake vacuum valve.

STEERING WHEEL (Figs. 12 and 13)

Removal

(1) Remove 2 retaining nuts from underside of horn
ring and lift off pad.

(2) Move lever to unlock position then remove 3
locking lever retaining screws then remove screw and
flange assembly with locking lever.

{3) Remove 4 horn ring retaining screws and bush-
ings then lift off horn ring and spring.

(4) Scribe an alignment mark on steering wheel
hub in line with mark on end of steering shaft to aid
in reassembly.

{5 Remove steering wheel retaining nut and
washer. Remove steering wheel with Tool C-3428A.
Do not bump or hammer on steering shaft fo remove
wheel.
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HORMN RING MOUNTING SCREW (4)
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Fig. 13—Telescoping Steering Wheel—Disassembled

Disassembly

Figure 13 shows a disassembled view of the tilting
and telescoping steering wheel.

(1) Remove 2 spring clips and remove horn contact
and spring assembly.

(2) Remove 3 screws and lift off cover.

Assembly

(1) Place cover on bottom of steering wheel and
fasten with 3 screws.

(2) Position horn contact assembly studs through
steering wheel and fasten with 2 spring clips. Wire
connectors to be in 6 o’clock position.

(3) Place spring and horn ring on steering wheel
and attach with 4 bushings and screws.

(4) Attach horn wires to horn contact terminals.

Installation
(1) Install steering wheel with scribed mark on hub

aligned with mark on end of steering shaft. Install
and tighten retaining nut to 27 foot-pounds.

(2) With steering wheel in normal position place
locking lever on steering shaft and tighten screw and
flange assembly to 45 inch-pounds to lock telescoping
action.

(3) Attach locking lever finger tight to flange with
3 screws (Fig. 12).

{4) Position lever in lock (7 o'clock) position and
tighten screws to 24 inch-pounds.

(5) Check operation of telescoping mechanism as
follows:

Rotate locking lever counterclockwise to 5 o’clock
position. The wheel should be entirely free to tele-
scope.

Rotate locking lever clockwise making certain it
secures wheel in any telescoped position.

{6) Place pad on horn ring and tighten two nuts to
35 inch-pounds.

SPECIFICATIONS
MANUAL STEERING GEAR

---------------------------------------------------------

..........

..........

Recirculating Ball Nut
24t01
3-Needle Bearings
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Wormshaft Bearings ..........cotiiiiitiiitrnnitaniraarcasnsnes 2-Caged Ball Bearings
Cross Shaft Adjusting Screw End Play ................... ... - .000-.004 Inch
Worm Bearing Preload ....... ... . i i e 1 to 4 in. Ibs, to Keep Wheel Moving
Sector Mesh Adjustment Preload Torgque—
includes Worm Bearing Preload ............................. 8 to 11 in. Ibs. Pull through high spot

POWER STEERING GEAR

37 - Constant Control Full Time Power

Ratio ... e 157 to 1

Wheel Turns—Stop to Stop ... ..o e 31/2

Cross Shaft Bearings . ......coiiiiiiiiiii i it eiianeainennns 2 Needle Bearings and | Direct
Bearing on Grey lron Cover

Worm Shaft Thrust Bearing Pre-Load ...............cc0veiiiiinnvennn. 16-24 Ozs.,

Cross Shaft Adjustment ........ ... .. ittt Tighten Adjusting Screw 3/8 to 1/2

turn past Zero Back Lash (Center
of High Spot)

Fluid Capacity of Hydraulic System ..............ccooiiiiiiiiiinas 4 Pts. (3-3/4 Imperial Pts.
Type of FIuld ... o i i i e iie et aaaas Power Steering Fluid Part
No. 2084329 or equivalent
PUMP
57 2= Constant Displacement—
1.06 Cu. In. per revolution
1200 to 1300 PSI
Maximum Pressure
T 0T S 1075 to 1200 PS|
106 Pump Chrysler ... ittt et i 1100 to 1300 PSI
Imperial ... .. i e 1200 to 1300 PSI
Pump Output
e 7 = Y« 2.1 to 2.6 gpm
1.06 Pump
[ 7= 0 =3 - e 25 to 3.0 gpm
LT YT 1.4 to 1.8 gpm
Type of Fluid .. ... i it e e Power Steering Fluid—Part
’ No, 2084329 or equivalent—
Do Not Use Type “A”
Transmission Fluid
TIGHTENING REFERENCE
MANUAL STEERING GEAR
Foot Foot
Pounds Pounds
Cross Shaft Adjusting Screw Lock Nut ...... 35 Steering Arm Nut .....................000h 180
Cross Shaft CoverBolt ..............ccounts, 25 SteeringWheel Nut ......................... 27
Gear Assembly to Frame Bolt ............... 100
POWER STEERING GEAR
Foot Pounds
Pounds Foot inch
Gear Housing to Frame Bolt .......... 100 Steering Column Support Nut ........ 140
Gear Shaft Adjusting Screw Lock Nut.. 50 Steering Shaft Coupling Bolts........ 200
Gear Shaft Cover Nut ................ 20 Valve Body Attaching Bolts .......... 200
Pump Inlet Fitting .................. 30 Valve Body End Plug ................ 25

Steering Arm Nut ................... 120 Steering Wheel Nut .................. 27
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PUMPS
Foot Foot

Location Pounds Location Pounds
High Pressure Hose Fittings Flow Control Valve Plug
Gear End Qdpump ... 4

All Models ...............cc........ 12-14 LOBPUMD L. iianeas 57
Pump End Pulley Retaining Nut (.94 pump) ....... 45-55

All Models ................cccviess 21-27 Bracket Mounting Bolts ............... 2535
Bracket Bolts 1.06 pump

A pUMP L. e, 30-40 1/8 inch pipe clean out plug .......... 7

106 pump ... 18





