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GENERAL

Three different steering column designs are used on
Jeep vehicles. Models with automatic transmission use a
nontilt column with column mounted gearshift mecha-
nism. Models with manual transmission use a nontilt
column with ignition key release lever. A six position tilt
column is available as an option on all models.

All steering columns used on Jeep vehicles have anti-

theft and energy absorbing features. Each column is

designed to compress under impact.

The ignition lock cylinder and ignition switch are
mounted on the column. When the lock cylinder is
turned to LOCK position, the ignition switch and steer-
ing shaft cannot be operated. On models with automatic

transmission, the lock mechanism also prevents oper-
ation of the column mounted gearshift mechanism.

A center slip-type (telescoping) intermediate shaft is
used on all models. It is attached to the steering gear
with a flexible coupling and to the steering column with
a universal joint.

SERVICE DIAGNOSIS

When diagnosing steering column malfunctions, refer
to the Service Diagnosis Charts for the probable cause
and correction procedures. To simplify chart use, they
are divided into the various sub-systems within the col-
umn such as ignition system, lock mechanism, turn sig-
nal switch and electrical.

Service Diagnosis—Lock System

Condition Possible Cause Correction
WILL NOT LOCK (1) Lockbolt spring broken or (1) Replace lock bolt spring.
defective.
HIGH EFFORT (1) Lock cylinder defective. (1) Replace lock cylinder.

(REQUIRED TO

TURN IGNITION (2) Ignition switch defective. (2) Replace ignition switch.
KEY AND LOCK ' A
CYL;NDER) - (3) Rack preload spring broken (3) Replace preload spring.

or deformed.
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Service Diagnosis—Lock System

Condition

Possible Cause

Correction

HIGH EFFORT
(REQUIRED TO
TURN IGNITION
KEY AND LOCK
CYLINDER) (CON’T)

WILL STICK IN
“START”

KEY CANNOT BE
REMOVED IN
“OFF-LOCK”,

&
e
> - X

A P

LOCK CYLINDER
CAN BE REMOVED
WITHOUT DEPRES-
SING RETAINER

HIGH EFFORT ON
LOCK CYLINDER
BETWEEN “OFF”
AND “OFF-LOCK”

B -
s S S v it
P

Burr on lock sector,.lock rack,
housing, support or'remote rod
coupling.

Bent sector sh‘aft.

Defective lpck rack.

Remote rod bent, deformed.

Ignition switch mounting bracket
bent.

Distorted coupling slot in lock
rack (tilt column).

Remote rod deformed.

Ignition switch mounting
bracket bent.

Ignition switch is not adjusted
correctly.

i Déiecfivé ioc‘k-»cy'l‘iqae;.
. Xr~§ J&E

Lock cylinder with defective
retainer.

Burr over retainer slot in housing
cover or on cylinder retainer.

Distorted lock rack.

Burr on tang of shift gate
(automatic column).

Nt Linknge noxadiustid.
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(2)

(1)

Remove burr.

Replace shaft.
Replace lock raqk.
Replace rod.

Straighten or replace.

Replace lock rack.

Straighten or replace.

Straighten or replace.

Adjust switch.

Repiace lock cylinder.

Replace lock cylinder.

Remove burr.

Replace lock rack.

Remove burr.

Adjust linkage.
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Service Diagnosis—Steering Column

Condition Possible Cause Correction

NOISE IN COLUMN (1) One click when in “off-lock” (1) Normal—lock bolt is seating.
position and the steering wheel
is moved (all except automatic

column).

(2) Coupling bolts not tightened. (2) Tighten pinch bolts.

(3) Lack of grease on bearings or (3) Lubricate with chassis grease.
bearing surfaces..

(4) Upper shaft bearing worn or (4) Replace bearing assembly.
broken.

(5) Lower shaft bearing womn or (5) Replace bearing. Check shaft
broken. and replace if scored.

(6) Column not correctly aligned. (6) Align column.

(7) Coupling pulled apart. (7) Replace coupling.

(8) Broken coupling lower joint. (8) Repair or replace joint and

align column.

(9) Steering shaft snap ring not (9) Replace snap ring. Check for

seated. proper seating in groove. :
(10) Shroud loose on shift bowi. (10) Position shroud over lugs on shift

Housing loose on jacket—will be ~ bowi. Tighten mounting screws.

noticed with ignition in ‘““off-
lock” and when torque is
applied to steering wheel.

HIGH STEERING (1) Columm misaligned. (1) Align column.
SHAFT EFFORT AT gt :
(2) Defective upper or'lower bearing. (2) Replace as required.
(38) Tight steering shaft universal (3) Repair or replace.
joint. -
(4) Flash on I.D. of shift tube at (4) Replace shift tube.
plastic joint (tilt column only).
(5) Upper or lower bearings siezed. (5) Replace bearings.
LASH IN MOUNTED (1) Column mounting bracket boits (1) Tighten bolts.
COLUMN ASSEMBLY loose.
(2) Broken weld nuts on column (2) Replace column jacket.
jacket.
(3) Column capsule bracket sheared. (3) Replace bracket assembly.
(4) Column bracket to column (4) Tighten to specified torque.

jacket mounting bolts loose.

(5) Loose lock shoes in_housing (5) Replace shoes.

(tiit cqlu‘mn’on}y).ﬂ
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2J-4 STEERING COLUMNS

Service Diagnosis—Steering Column (Continued)

Condition

> Possible Cause

Correction

W

HOUSING LOOSE
(TILT COLUMN ONLY)

STEERING WHEEL
LOOSE—EVERY
OTHER TILT
POSITION (TILT
COLUMN ONLY)

STEERING COLUMN
NOT LOCKING IN
ANY TILT POSITION
(TILT COLUMN ONLY)

NOISE WHEN
“TILTING COLUMN

ONE CLICK WHEN
IN“OFF-LOCK”
POSITION AND THE
STEERING WHEEL
IS MOVED

HIGH SHIFT EFFORT
(AUTOMATIC AND
TILT COLUMN ONLY)

IMPROPER TRANS-
MISSION SHIFTING-
AUTOMATIC AND
TILT COLUMN ONLY

R

(TILT COLUMN ONLY)|

(1)

(2)

("Séating of

(3)

Loose pivot pins (tilt column
only).

Loose lock shoe pin (tilt column
only).

Loose support screws (tilt
column only).

Excessive clearance between
holes in support or housing
and pivot pin diameters.

Housing support-screws loose.

Loose fit between lock shoe and
lock shoe pivot pin.

Lock shoe siezed on pivot pin.

Lock shoe grooves have burrs
or are filled with foriegn material.

Lock shoe springs weak or broken.

Upper tilt bumpers worn.

o r—

“Tilt §pnng,gupbing in housing.

e
L T PRt

lock bolt.

Column not correctly aligned.

Lower bearing not aligned
correctly.

Lack of grease on seal or lower
bearing areas.

Sheared shift tube joint.

Improper transmission gearshift
linkage adjustment.
‘qugfe‘ lower shift lever.

o e

(1)

(1)
(2)

(3)

1)
(2)

(1)

(1)
(2)

(3)

(2)

(3)

Replace pivot pins and support.
Replace pin and housing.

Tighten screws.

Replace pivot pins and support.

Tighten screws.

Replace lock shoes and pivot pin.

Replace lock shoes and pin.

Clean or replace lock shoes.
Replace springs.

Replace tilt bumper.

Lubricate with chassis grease.

None. Click is normal
characteristic sound produced
by lock bolt as it seats.

Align column.

Assemble correctly.

Lubricate with chassis
grease.

Replace shift tube.

Adjust linkage.

Replace shift tube.

s i R
- i —— %

£
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Service Diagnosis—Ignition System

Condition

Possible Cause - Correction
IGNITION SWITCH (1) Loose or defective switch (1) Tighten or replace connector.
ELECTRICALLY connector.
INOPERATIVE

ENGINE WILL NOT
CRANK

IGNITION SWITCH
WILL NOT ACTUATE
MECHANICALLY

IGNITION SWITCH.

CANNOT BE ADJUST-

(2)

(1)

Feed wire open (fusible link).

Defective ignition switch.

Ignition switch not adjusted
properly.

Defective ignition switch.
Defective lock sector.

Defective remote rod.

Remote rod deformed.

(2)
(3)

(1)

Repair or replace.

Replace ignition switch.

Adjust switch.

Replace switch.
Replace lock sector.

Replace remote rod.

Repair, straighten or replace.

" ED'CORRECTLY )
q g i
. SECRAPOS S N
60659E
Service Diagnosis—Turn Signai
Condition Possible Cause Correction

TURN SIGNAL WILL
NOT CANCEL

B g F

(2)
(3)

Loose switch mounting screws.
Switch or anchor bosses broken.

Broken, missing or out of
position detent, or
cancelling spring.

g =

1)
(2)
(3)

Tighten screws.
Replace switch.

Reposition springs or replace
switch as required.

60659F
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Service Diagnosis — Turn Signal (Continued)

Condition Possible Cause Correction
TURN SIGNAL (1) Turn signal lever loose. (1) Tighten mounting screw.
DIFFICULT TO
OPERATE

TURN SIGNAL
WILL NOT INDICATE
LANE CHANGE

TURN SIGNAL
WILL NOT STAY
IN TURN POSITION

HAZARD SWITCH
CANNOT BE
PULLED OUT

r TN T G =
e ~E T . Vg
[ — o —— . < ———————~
O i W ‘&‘t 3{. N Wiame @ T "
b e AT~ gl E T e 1

(3)

(4)

(2)

(3)

Switch yoke broken or distorted.

Loose or misplaced springs.

Foreign parts and/or materials
in switch.

Switch mounted loosely.

Broken lane change pressure
pad or spring hanger.

Broken, missing or misplaced
lane change spring.

Jammed wires.

o

Foreign material or loose parts
impeding movement of switch
yoke.

Defective switch.

Foreign material between
hazard support cancelling
leg and yoke.

(2)

(4)

()

(1)

Replace switch.

Reposition springs or replace
switch.

Remove foreign parts and/or
material.

Tighten mounting screws.

Replace switch.

Replace or reposition as
required.

Loosen mounting screws,
reposition wires and
retighten screws.

P

Remove material and/or parts.

Replace switch.

Remove foreign material.

(a) No foreign material impeding
function of hazard switch—
replace turn signal switch.

60659G
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Service Diagnosis — Turn Signal (Continued)

Condition

Possible Cause

Correction

NO TURN
SIGNAL LIGHTS

INSTRUMENT PANEL

TURN INDICATOR

LIGETS ON BUT NOT
 FLASHING

e

e
14 Ho 4 e

o

-

(1)

(2)

(5)

(1)

— —
gy s

Inoperative turn signal flasher.

Defective or blown fuse.

Loose chassis to column harness
connector.

Disconnect column to chassis
connector. Connect new switch
to chassis and operate switch
by hand.

If vehicle lights now operate
normally, signal switch is
inoperative.

If vehicle lights do not operate
check chassis wiring for opens,
grounds, etc.

Burned out or damaged front or
rear turn signal bulb.

B it -t <N

"L~ (2) . If.vehicle lights do not operate,
- -~ ==check light sockets for high

- redistance connections, the chassis
wiring for opens, grounds, etc.

Inoperative flasher.

Loose chassis to column harness
connection.

Inoperative turn signal switch.

To determine if turn signal
switch is defective, substitute
new switch into circuit and
operate switch by hand. If the
vehicle’s lights operate normally,
...signal.switch.is inoperative.

s i ORI S W

(5)

=

(3)

(6)

Replace turn signal flasher.

Replace fuse.

Connect securely.

Replace signal switch.

Repair chassis wiring as required.

Replace bulb.

Repair chassis wiring as required.

Replace flasher.

Connect securely.

Replace turn signal switch.

Replace turn signal switch.

60659H



2J-8 STEERING COLUMNS

Service Diagnosis—Turn Signal (Continued)

Condition

-

Possible Cause

Correction

- . -

STOP LIGHT NOT (1) Loose column to chassis (1) Connect securely.
ON WHEN TURN connection.
INDICATED

(2) Disconnect column to chassis (2) Replace signal switch.
connector. Connect new switch
into system without removing
old. Operate switch by hand.

If brake lights work with
switch in the turn position,
signal switch is defective.

(3) If brake lights do not work (3) Repair connector to stop light
check connector to stop light circuits using service manual
sockets for grounds, opens, etc. as guide.

TURN INDICATIOR (1) Burned out bulbs. (1) Replace bulbs.
PANEL LIGHTS
NOT FLASHING
(2) High resistance to ground at (2) Replace socket.
- .. _ bulb socket.
=) AT - o

(3) Opens, grounds in wiring harness (3) Locate and repair as required.
from front turn signal bulb
socket to-indicator lights.

TURN SIGNAL (1) High resistance ground at light (1) Repair high resistance grounds
LIGHTS FLASH sockets. at light sockets.
VERY SLOWLY

(2) Incorrect capacity turn signal (2) Replace turn signal flasher or
flasher or bulb. buib.

(3) If flashing rate is still extremely (3) Locate and repair as required.
slow, check chassis wiring
harness from the connector to

S - — —f~- —— light-seckets for-high-resistance: »
o - S
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Service Diagnosis — Turn Signal (Continued)

Condition

Possible Cause

Correction

" TURN SIGNAL i

LIGHTS FLASH
VERY SLOWLY
(CON'T.)

HAZARD SIGNAL
LIGHTS WILL NOT
FLASH—TURN
SIGNAL FUNCTIONS
NORMALLY

(4) Lbose chassis to column harness
connection.

(5) Disconnect column to chassis
connector. Connect new switch
into system without removing
old. Operate switch by hand .

If flashing occurs at normal rate,
the signal switch is defective.

(1) Blown fuse.

(2) Inoperative hazard waming
flasher.

(3) Loose chassis-to-column
harness connection.

(4) Disconnect column to chassis
connector. Connect new switch
<= INTO System-without removing
v <wron -0ld. Depress the hazard warning
Boolights: If theysnowwork ™ |~
normally, turn signal switch
is defective.

-

(5) If lights do not flash, check
wiring harness “K’’ lead for open
between hazard flasher and
connector. If open, fuse block
is defective.

(4)

(5)

(1)

(4)

Connect securely.

Replace turn signal switch.

Replace fuse.

Replace hazard warning
flasher in fuse panel.

Connect securely.

Replace turn signal switch.

Repair or replace brown wire
or connector as required.

60659K



2J-10 STEERING COLUMNS

STEERING COLUMN ALIGNMENT

(1) Loosen all toe plate screws.

(2) Remove instrument panel lower trim. _ *,

(3) Loasen.—column . mounting bracket-to-in-
strument-panel.attaching bolts. -

(4) Pull steering columnapward. Maintain upward
pressure and tighten instrument panel-to-column
mounting bracket bolts to 20 foot-pounds (27 Nem)
torque.

(5) Install lower clamp bracket and tighten bolts to
20 foot-pounds (27 Nem) torque.

(6) Tighten toe plate screws to 10 foot-pounds (14
Nem) torque.

(7) Install instrument panel lower trim.

(8) On vehicles with automatic transmission, check
gearshift manual linkage for proper operation. Refer to
Chapter 2C—Automatic Transmission.

STEERING WHEEL REMOVAL
CJ Modeis

(1) Disconnect battery negative cable.

(2) Place front wheels in straight ahead position.

(3) Remove horn button. Pull button straight up to
remove.

(4) Remove steering wheel nut and washer.

(5) Remove receiver bushing attaching screws and
remove bushing. i

(6) Remove horn button receiver and contact plate.

(7) Paint or scribe alignment marks on steering
wheel and steering shaft for assembly reference.

(8) Remove steering wheel using Puller J-21232 (fig.
2J-1).

- -

© e pr——

2 Do sy T
oo ol 3
5 o
P

421232

Fig. 23-1 Steering Wheel Removal

Cherokee-Wagoneer-Truck Modsis

’ o, .
e T erre ~pgrenrsa O CHOCK DOBIEON ey 7z e

(3) On models with standard steering wheel, re-
move horn cover attaching screws from underside of
wheel and remove cover. On models with sport steering
wheel, remove horn button by pulling button upward.

“(4) On models with standard steering wheel, re-
move horn wire. Disconnect wire at steering wheel
switch. Unseat retainer that holds horn wire and spring
in canceling cam yoke and remove wire, retainer, and
spring as assembly.

(5) Remove steering wheel nut and washer.

(6) On models with sport steering wheel, remove
receiver bushing attaching screws and remove bushing,
horn button receiver, and contact plate.

(7) Paint or scribe alignment marks on steering
wheel and steering shaft for assembly reference.

(8) Remove steering wheel using Puller J-21232 (fig.
2J-1).

STEERING WHEEL INSTALLATION

CAUTION: Some steering shafts have metric steering
wheel nut threads. Inspect and identify the shaft
thread-type before installing a replacement nut. Metric
shafts have an identifying groove in the steering wheel
splines (fig. 2J-2). American thread shafts do not have
this groove. P

IDENTIFYING
GROOVE

80567

Fig. 2J-2 Metric Steering Shaft Identification

CJ Modeis

~ {1)--Align- reference marks on steering shaft and
steering wheel and install wheel.

(2) Install contact plate and horn button receiver.

Install receiver so horn button locating notch is at 12

R R Te———t

R ey AN [T T, TR ST r : B i
(1) stconngg‘;_‘bgt;tewgap?ve’cable.. e ek (3). [nStall receiver«bushing and- bushing attaching

= - lace-frontywheetsim steaight ah itone— T sérews. T R T e
. TaiArPlacefrontwheelsin straight ahead-positions==r = serewsT 7 R - T
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STEERING COLUMNS  2J-11

F

(4) Install steering wheel washer and nut. Tighten
nut to 30 foot-pounds (41 Nem) torque.

(5) Install horn button. =

(6) Connect battery negative cable.

(7) Reset clock, if equipped.

Cherokes-Wagoneer-Truck Models

(1) Align reference marks on steering shaft and
steering wheel and install wheel.

(2) On models with sport steering wheel (fig. 2J-3),
install contact plate, horn button receiver, and receiver
bushing. Be sure to install receiver so horn button locat-
ing notch is at 12 o’clock position.

(3) Install steering wheel washer and nut. Tighten
nut to 30 foot-pounds (41 Nem) torque.

(4) On models with standard steering wheel, insert
spring and horn wire in canceling cam yoke. Seat horn
wire retainer in cam yoke and connect opposite end of
wire to steering wheel switch.

(5) Install horn button.

(6) Connect battery negative cable.

(T) Reset clock, if equipped.

CANCELING CAM

RECEIVER INSULATOR  CONTACT SPRING

e

PIN

HORN BUTTON
RECEIVER’ «;-m. Xaxyd

HORN BUTTON

\spem' STEERING"
WHEEL

REC’E!VER' &

BUSHING CONTACT

PLATE

90188

Fig. 2J-3 Sport Steering Wheel Assambly

SPORT STEERING WHEEL SKIRT REPLACEMENT

(1) Disconnect battery negative cable.

(2) Place wheels in-straight-ahead position. -~ ~

(3) Remove horn button. Puil straight up on button
to remove.

(4) Remove steering wheel nut and washer.

STEEB'EE Eg_L _____
SKI #’! )&’\r\
{7 NI ERNSETAZIN, Ay

—a~;-.levezf St gk e,
“ NOTE: On ?hemkee a?tdWaQ()neer models with awto-

(6) Remove steering wheel using tool J-21232 (fig.
2J-1). :

(T) Remove receiver insulator attaching screws and
remove insulator and skirt (fig. 2J-3).

(8) Color coat replacement skirt. Refer to Chapter
3B—Metal Repair and Painting for color coat procedure.

(9) Align and install replacement skirt and receiver
insulator on steering wheel and install insulator attach-
ing screws.

(10) Align reference marks on steering shaft and

wheel and install wheel.

" (11) Install contact plate and horn button receiver.
Install receiver so horn button locating notch is at 12
o’clock position.

(12) Install receiver bushing and bushing attaching
SCrews.

(13) Install steering wheel washer and nut. Tighten
nut to 30 foot-pounds (41 Nem) torque.

(14) Install horn button. Align button tab with re-.
ceiver notch and press button downward until seated.

(15) Connect battery negative cable.

(16) Reset clock, if equipped.

STEERING COLUMN REMOVAL

CAUTION: Handle the steering column with special
care after it is removed from the vehicle. Sharp blows on
the end of the steering shaft or shift lever, leaning on the
column assembly, or dropping the assembly could shear
or loosen the plastic fasteners that maintain column

\CONTACT nge dzty.

(1) Disconnect battery negative cable.
2) On vehicles with automatic transmission, dis-
connect transrmssmn shxft rod at steermg column shift

matic transmission and power brakes, the gearshift le-
—ver must be moved to the-‘1Z-range position to gain

““access fo the shift rod-to-shift lever retaining clip.

(3) Remove steering column-to-intermediate shaft
U-joint pinch bolt.

CAUTION: Do not attempt to separate the inter-
mediate shaft and steering column at this tvme. If sepa-
rated, the plastic comnector injected into the
intermediate shaft could be damaged.

(4) On Cherokee and Wagoneer models with air con-
ditioning, remove left air duct extension. :

(5) Remove steering column-to-instrument panel
bezel. - On- Cherokee, Wagoneer, and Truek models,
screws attaching two halves of bezel are located behind
lower bezel half.

(6) Remove bolts attaching steering column mount-

-(5)- Remove-reeeiver=bushing- attaching :screws: ands. o mg bracket to-instrument panel:

- remove bushing, hormbuttomrecexver and,contactzpiat& :

+ (T) Remove bolts attaching steering column ‘mount-

(fig. 2J-3). T e R T o it e 4 INE bracket to steering column and remove bracket.
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2J-12  STEERING COLUMNS

CAUTION: To avoid damaging the mounting bracket (9) Disconnect wiring harness at ignition switch.
breakaway capsules, store the bracket in a safe place (10) Disconnect Cruise Command wiring harness
until service Dperdtions are completed.”™ . connector, if equipped.
: - : (11) Separate steering coiumn from intermediate
(8) Remove top and bottom toe plates'._:“ ) shaft and remove steering column.

At athalc” | o7
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31. TOE PLATE (UPPER HALF)

1. STEERING WHEEL NUT 16. TURN SIGNAL LEVER SCREW 32. SEAL
2.  WASHER 17. UPPER BEARING 33. INTERMEDIATE SHAFT COUPLING
3. LOCK PLATE COVER 18. HOUSING RETAINING SCREW (4) 34. TOEPLATE (LOWER HALF)
4. STEERING SHAFT SNAP RING 19. HOUSING 35. INTERMEDIATE SHAFT
5. LOCKPLATE 20. RACK PRELOAD SPRING 36. INTERMEDIATE SHAFT-TO-STEERING
6. RETAINER 21. KEY RELEASE LEVER SPRING SHAFT U-JOINT
7. HORN CONTACT PIN 22. WAVE WASHER 37. SNAP RING
8. SPRING 23. LOCK BOLT 38. RETAINER
9. CANCELING CAM _ __ N . ....24 _LOCKRACK . __ _ _ = 39.. LOWERBEARING...
' 10. 7 UPPER BEARING PRELOAD SPRING  25. REMOTE ROD 40. LOWER BEARING ADAPTER
11. THRUST WASHER 26.  SPRING WASHER 41. SHROUD
12.  TURN SIGNAL SWITCH SCREW (3) 27. KEY RELEASE LEVER 42. JACKET
13.  TURN SIGNAL SWITCH 28. HAZARD WARNING SWITCH KNOB  43. IGNITION SWITCH-
14. TURN SIGNAL LEVER KNOB 29. LOCK SECTOR 44. IGNITION SWITCH SCREW (2)
LB T-THRNSISNAGLEVER — . © U a3y =EOCK-CYLINDER ==, .~ 45,7 STEERING SHAFT =~ 60684
- e T et e e S e R ARRTITT  E——na - e i e o e " ol """
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STEERING COLUMNS 2J-13
;

STANDARD COLUMN OVERHAUL—

STEERING COLUMN INSTALLATION
: MANUAL TRANSMISSION

] » < " e e v

o

- - : i Column Disassembly
CAUTION: Use only the specified screws, bolts, and ,

nuts when servicing the column. Do not use any sub- NOTE: Steering column removal is not necessary if
stitute fasteners. Tighten all fasteners to the specified only the lock plate cover, lock plate, steering shaft snap
torque omly to maintain the energy-absorbing (com- ring, canceling cam, turn signal switch, upper bearing
pression) action of the column. Bolts and screws longer preload spring, or lock cylinder are to be serviced (fig.
than specified must not be used as they may prevent the 2J-1). However, the column must be removed in order to
column from compressing under impact. The bolts or service any of éhe remaining components. If the column
nuts securing the column mounting bracket to the in- is removed, remove the column-to-instrument panel
strument panel must be tightened to the proper torque mounting bracket and install Support Fixture J-2307),
so that the bracket will break away under impact. (fig. 2J-5). Mount the column in a vise by clamping the

support fixture flange in the vise.

(1) Install steering column in vehicle and connect
column to intermediate shaft.

(2) Install intermediate shaft-to-column U-joint
pinch bolt. Tighten bolt to 45 foot-pounds (61 Nem)
torque.

(3) Connect Cruise Command wire harness con-
nector, if equipped.

(4) Connect wiring harness connectors to ignition
switch. Install white connector first—black connector
last.

(5) Install top and bottom toe plates but do not
tighten attaching bolts completely.

(6) Install mounting-bracket on steering column
and tighten bracket attaching bolts to 20 foot-pounds (27
Nem) torque.

_ t.(ZZ)_,;%Uig'n steering column mounting bracket and in-
o., ¥

B

B L 5

8) Piull steering column upward an'd*tx"‘g"hten:’:éol;-" v S
teering Column—~Manual Transmission

umn mounting bracket-to-instrument panel boits to 20 Fig. 205 8

....foot-pounds.(27. Nem) torque. Be sure to maintain up- o S/
~-ward pressure on column when tightening bolts. - ' T s

g

e

(9) Tighten toe plate bolts to 10 foot-pounds (14 (1) Place front wheels in straight-ahead position.
Nem) torque. (2) Disconnect battery negative cable.
(10) Install both halves of steering column-to-in- (3) Cover painted areas of column.
(

strument panel bezel. 4) Remove steering wheel.

(11) On Cherokee, Wagoneer and Truck models with (5) Remove lock plate cover. Use two screwdrivers
air conditioning, install left air duct extension. to pry cover off lock plate and out of column.

(12) Connect transmission shift rod to steering col- (6) Compress lock plate and unseat steering shaft
umn shift lever. snap ring as follows:

(13) On vehicles with automatic transmission, check (2) Inspect and identify steering shaft nut
operation of gearshift manual linkage and adjust link- thread type. Metric shafts have identifying groove in
age if necessary. Refer to Chapter 2C—Automatic  steering wheel locating splines (fig. 2J-2). American
Transmission. g thread shafts do not have this groove.

(14) Connect all electrical components and check for (b) If shaft has American threads, use tool J-
proper operation. 23653 as is to compress lock plate and unseat snap ring

(15) Install instrument panel trim and left side air  (fig. 2J-6).

~ conditioning duct, if equipped. R ' (c) If shaft has metric threads, replace com-
" Z2.77(16) Connect battéry negativecable. . " . ;™% pressor tool standard forcing screw with Metric Forcing

~+(1T) -Reset clock, if'equipped. - i dnevcaBea . Serew J-23653-4 beforeinstalling tool on steering shaft.
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TOOL FORCING
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Fig. 2J-7  Turn Signai Switch Remaval/Instailation

TOOL
J-23653

(16) On vehicles with Cruise Command, remove turn -
signal lever and switch and remove switch harness using
string previously taped in place.

(17) Turn ignition lock cylinder (clockwise) two de-

Fig. 2J-6 Steering Shaft Snap Ring Removal tent positions beyond Off-LOCK position.
(18) Compress lock cylinder retaining tab using thin-
bladed screwdriver and remove lock cylinder from
column.

WARNING: The lock plate is under strong spring ten-
szon. Do not attempt to remove the steering shaft snap
ring without using the compressor tool.

(T) Remove lock plate compressor tool and snap
ring. Discard snap ring.

CAUTION: When the 9teering shaft smap ring 13 re-
moved, the shaft is free in the column. During bench

overhaul remove the shaft by-pulling,it owhefsem-the: .
ower end of column. Do not allqw,the: Wﬁto Jallowt: . o .

Zw‘henever the column is remo ved from‘ the Dehicle. w; B
(8) Remove lock plate, cancelmg cam, upper bearing
preload spring, and thrust washer from shaft.
(9) Remove hazard warning switch knob. Press
knob inward and unthread knob from column.

(10) On vehicles without Cruise Command, remove'
turn signal lever attaching screw and remove lever.

(11) On vehicles with Cruise Command, disconnect
two of four wires at switch connector. Fold wires back
along harness. Tape wires to harness and tape length of
string to harness to aid removal. Fig. 2J-8° Disconnecting Turn Signal Switch Harness

(12) Unhook turn signal switch wire harness con-
nector from bracket at lower end of steering column.

NOTE: The lock cylinder retaiming tab is accessible
(13) Disconnect instrument panel harness connector ;}:{:Z:gz}:z thbeo:lo;ﬁadjg?jt [jf.) tfz};eret?mmm:g 1;22 ‘Zm:g;
from turn signal switch harness connector by lifting g 9 g

- - usible through .the siot, scrape or knock amy-casting
-plastic lock tab.on connector and ‘separating eonnectors flash out of the slot to provide access.

(fig. 2J-7).
(14) Wrap tape around turn signal switch harness (19) Remove ignition switch from lower end of col-
connector to prevent snagging during removal. umn (fig. 2J-10).

.- {15)-Remove turn signal switeh-attaching-serewsamd- — . (20)Remove screws attaching housing and s__Iiz:ogd to
— remove switch:Pull switch: and harness stralghhrp and - colummr* Jackgﬁfm a.nd.remove_housmgﬁqp:i—~
- WOf hOUSIHg.—@g _Iu8) - pman A-h g Mﬂ ﬂ-n.-*-r W‘mvsmu&!ﬂﬂ B ﬂ\li"s; m.‘\ ol W o e T Py



LOCK CYLINDER
RETAINING
TAB

RETAINING
TAB SLOT

AJ70047

Fig. 2J-9 Lock Cylinder Retaining Tab Location

IGNITION SWITCH : REMOTE
ROD

Fig. 2J-10 Ignition Switch Removal/Instailation

(21) Disengage remote rod from lock rack.

(22) Remove screws attaching shroud to housing (fig.
2H-12) and remove housing from shroud.

(23) Remove wave washer from key release lever
-pivot and remove key release lever and spring (fig. 2J-

13). v

- (24) ,Rémé)VéfloEk Tack and lock bolt assembly (fig. ‘

2J-14).

STEERING COLUMNS  2J-15

Fig. 2J-12  Removing Shroud From Housing.

(25) Remove rack preload spring (fig. 2J-15).

(26) Remove lock sector through lock cylinder hole in

housing. Push on block tooth of sector with blunt punch
to remove (fig. 2J-16).
NOTE: Although the preceeding steps can be per-
formed with the column mounted in the vehicle, the
following steps can be performed only after the column
has been removed.
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Fig. 2J-14  Lock Rack and Lock Boit Removai

(27) Remove column from vehicle, if necessary, and
mount column in vise using Support Fixture Tool J-
23074 (fig. 2J-5). ..

(28) Remove steemng shaft if -net” removed"

4——----.,. ————

e — — —— s e o

pmvmusiy T e e ey T, SR

4-- "“M"" ""M"

LOCK
SECTOR

Fig. 2J-16 Lock Sactor Remavai

(29) Remove spring clip from lower bearing retainer
and remove retainer, bearing, and adapter.

v mrwi e w e - » -

Column Assembly

CAUTION: Use only the specified screws, boits, and
nuts~wHen servicing the column and" fighten ail faste-
ners to recommended tome.valuefanﬁjim'ﬁﬁmﬁé -
energy-aém%g» (compressing)-action: of-the- of -the- totiemn;



Incorrect length screws or bolts can prevent the column
from compressing under impact. The bolts and nuts that
attach the column mounting bracket to.the colymn and
imstrument panel must also be tightened to the proper
torque s0 that the bracket will break away under
impact. "

(1) Coat all friction and bearing surfaces with
chassis grease before assembly.

(2) Install lock sector on sector shaft. Install sector
through lock cylinder hole in housing (fig. 2J-17). Use
blunt tool to press sector onto shaft. Be sure sector turns
freely after installation.

g ARy AV T

e

- wy - ofig=2d-17 Sector installation”’

ey :
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(3) Install rack preload spring (fig. 2J-15). Bowed
side of spring must bear against lock rack when rack is
installed.

(4) Assemble lock bolt and lock rack (fig. 2J-183).

(5) Install assembled lock bolt and lock rack in
housing. Mate block tooth of lock rack with block tooth
of sector (fig. 2J-19).

(6) Install key-release lever return spring over post
in housing (fig. 2J-20). Insert release lever finger in lock
rack slot and position hole in lever over threaded hole in
housing post (fig. 2J-21). Be sure inner end of spring
contacts release lever.

(7) Raise key-release lever slightly and install end
of release-lever spring between lever and housing boss
(fig. 2J-22).

(8) Coat wave washer with chassis grease and in-
stall washer on post and over release lever (fig. 2J-13).

(9)=~Peosition shroud on housing and-install attaching
screws. ‘Tighten -serews- to 18 inch-pounds: (2. Nem)
torque..Do.gotdigplace release lever wave washer, when
assembling shroud and housing. ~~ 7

STEERING COLUMNS  2J-17

.. LOCK SECTOR-BLOCK TOOTH,

Fig. 2J-19  Lock Bolt and Lock Rack Installation

Fig. 2J-20 Key Release Lever and Spring Instailation
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Fig. 2J-21 Positioning Key Releass Laver Spring

Fig. 2J-22  Securing Key Release Lever Spring

(10) Install remote rod on lock rack. Insert short
Hooked end of rod in lock rack.

(11) Install assembled shroud and housing on column
and install attaching screws (fig. 2J-11). Tighten screws
to 60 inch-pounds (7 Nem) TOrRe. o i S

" 112) Install lock cyiifider in housing. Insert,key in
-lock, hold eiliidersleeve, and rotate-ke '”Eekgise;until
key-stops-(thisretracts aetuator)s — " . -

inch-pounds (4 Nem) torque.

(13) Insert lock cylinder in housing bore with cylin-
der tab aligned with keyway in housing. Push cylinder
inward until it bottoms. Rotate key counterclockwise
until drive section of cylinder mates with sector. Push
cylinder in fully until tab engages in housing groove.

(14) Turn lock cylinder clockwise to stop, then
counterclockwise to Off-Unlock position.

(15) Install ignition switch as follows:

(a) Position switch on column jacket
(fig. 2J-23).

SWITCH
" POSITIONS: -

60679

Fig. 2J-23 Positioning Ignition Switch

(b) Move switch slider to extreme left to Ac-
cessory position.

(c) Move slider two positions to right from Ac-
cessory position to Off-Unlock position.

(d) Insertremote rod into hole in switch slider.

(e) Position switch on column and install at-
taching screws. Tighten screws to 35 inch-pounds (4
Nem) torque.

(16) Install lower bearing, bearing adapter, retainer,
and snap ring in lower end of column.

(17) Install steering shaft through lower end of col-
umn and into upper bearing in housing.

(18) Install turn signal switch and wire harness. Fold
wires against connector, §and‘ feed connector through
housing and shroud.

-.(19) Align turn signal switch in housing and install
switch attaching screws. Tighten screws to 35 inch-
pounds (4 Nem) torque.

(20) On vehicles without Cruise Command, install
turn-signal lever. Tighten-lever-attaching-serew to- 35
. (2I)"Qn-vehicles with Cruise Commantt: install lever
and switch assembly. Use string previously taped in



place to guide wires into housing. Remove string and
tape. Connect wires to siitch terminal and install lever
attaching screw. Tighten screw to 35 ineh-pounds (4
Nem) torque. e o

(22) Install thrust washer, upper bearing preload
spring, and canceling cam on steering shaft.” Position
canceling cam as shown in figure 2J-24.

(23) Place turn signal switch in neutral position and
install hazard warning switch knob.

(24) Position lock plate on steering shaft.

(25) Install replacement steering shaft snap ring on
sleeve of Compressor Tool J-23653 and install tool on
steering shaft (fig. 2J-25).

CANCELING
CAM

CAM YOKE -

o

60686~

Coeaeatm.

Fig. 2J-24 Positioning Canceling Cam

CAUTION: Identify the steering shaft nut thread type
before using the compressor tool. If the shaft has Amerti-
can threads, use the compressor tool as is. However, if
the shaft has metric threads (fig. 2J-2), replace the com-
pressor tool forcing screw with Metric Forcing Screw J-
23653-4 before using the tool.

(26) Compress lock plate and install snap ring in
steering shaft groove (fig. 2J-25).

(27) Remove compressor tool. Be sure snap ring is
fully seated before removing tool.

(28) Install lock plate cover.

(29) Remove Support Fixture Tool
= ingtaltedr —rorness armpereme
© '[30) Instalt™Totumn mounting ~bracketi~ Tight
bracket attaching' boits to 20 -foot-pounds {27 Nem)
torque. : :

J-23074 if

A e 3 L TE R o .

STEERING COLUMNS  2J-19

COMPRESSOR 3
* TOOL FORCING
* SCREW
74

Fig. 2J-25 Steering Shatt Snap Ring Instalation

(31) Connect column wiring harness connectors and
install harness protector.

(32) Install steering wheel.

(33) Install and tighten steering wheel nut to 30 foot-
pounds (41 Nem) torque.

++CAUTION: Some steering shafts have metric size

,=3teering u}ﬂéel nut threads. If a replacement nut is being

r o 1

A{ﬁm ~installed, identify the shayt thread-type before installa-
CANCELING em iom. Metric shafts Ravé an ‘identifying groove in the

steering wheel locating splines (fig. 2J-2). American
thread shafts do not have this groove.

(34) Install column bezel. ,

(35) Install and tighten column bracket-to-instru-
ment panel bolts to 20 foot-pounds (27 Nem) torque.

(36) Tighten toe plate bolts to 10 foot-pounds (14
Nem) torque.

(37) Remove protective
painted areas.

(38) Connect battery negative cable.

covering from column

VSTAND.AHD COLUMN OVERHAUL—AUTOMATIC
“TRANSMISSION

Column Disassembly

NOTE: Steering column removal is not necessary if
_only the lock plate cover, lock plate, steering shaft snap
ring, upper bearing preload spring, canceling cam, turn



2J-20 STEERING COLUMNS

_—

swnal switch, or lock cylinder are to be serviced. How- (5) Remove steering wheel (fig. 2J-1).
ever,. the column must be removed in order to service (6) Rentove lock piate cover (fig. 2J-26). Use two
any of the remaining components Jf the column must be screwdrivers: to pry cover off lock plate and out of
removed, remove the column mounting bracket-and in-~ housing.
stall Support Fizture J-2307} (fig—2J-5). Mountthe col-— (7) Compress lock plate and unseat steering shaft
umn in a nise-by clamping the support fixture flange % snap ring as follows:
the mise. (a) Inspect and identify steering shaft nut
thread type. Metric shafts have identifying groove in
(1) Disconnect battery negative cable. steering wheel locating splines (fig. 2J-2). American
(2) Place front wheels in straight-ahead position. thread shafts do not have this groove.
(3) Remove column-to-instrument panel bezel and : (b) If shaft has American threads, use Com-
left air conditioning duct, if equipped. pressor Tool J-23653, as is, to compress lock plate and
(4) Cover painted areas of column. unseat snap ring (fig. 2J-6).
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(¢) If shaft has metric nut threads, replace com-
pressor tool standard forcing screw with Metric Forcing
Screw J-23653-4 before installing tool on steering shaft.

WARNING: The lock plate is under strong spring ten-
sion. Do not attempt to remove the snap ring without
using the compressor tool.

(8) Remove lock plate compressor tool and remove
steering shaft snap ring. Discard snap ring:

CAUTION: When the snap ring is removed, the steer-
ing shaft is free in the column. If the column is removed
for bench overhaul, do not let the shaft fall out when the
colummn 1s moved.

(9) Remove lock plate, canceling cam, upper bearing
preload spring, and thrust washer (fig. 2J-26).

(10) On vehicles without Cruise Command, remove
turn signal lever attaching screw and remove lever.

(11) On vehicles with Cruise Command, remove
wires from switch terminal. Fold two of four wires back
along harness. Tape wires in place and tape length of
string to harness to aid removal.

(12) Push inward on hazard warning switch knob
and unthread knob in counterclockwise direction.

(13) Place gearshift lever in Park position. Remove
lever retaining pin using punch and remove lever.

(14) Unhook turn signal switch wire harness con-
nector from column. - ; -

(15) Disconnect turn signal switch harness connector
from instrument panel harness connector (fig. 2J-7). Lift
connector lock tab to separate connectors. ‘

(16) Using stiff wire or paper clip, compress lock tab

- retaifiing shift quadrant light wire~n connector block

and disconnect wire:: PP

" . (17) Remove cqlumh, lower bracket and‘nplastic har-

ness protector:. -. )

(18) Remove column-to-instrument panel mounting
bracket if turn signal switch is to-be removed with
column mounted in vehicle. )

TAPE HARNESS TO
PREVENT SNAGGING

.»v‘}ry_*,:“‘ =

Fig. 2J-27

= ks

i i S B
Turn Signai Switch Harness Removal

(19) Wrap tape around turn signal switch harness
connector to prevent snagging (fig. 2J-27).

(20) Remove turn signal switch attaching screws and
remove switch and harness. Pull switch straight up and
out of column.

(21) On vehicles with Cruise Command, remove turn
signal lever attaching screw and remove lever and
switch as assembly. Guide switch harness out of column
using string previously taped to harness.

(22) Place lock cylinder in LOCK position. Compress
lock cylinder retaining tab and remove lock cylinder (fig.
2J-9).

NOTE: The retaining tab is accessible through the tab
slot in the housing (fig. 2J-9). If the tab is mot wsible
through the slot, scrape or knock all casting flash from
the slot.

(23) Remove ignition switch from lower end of
column. .

(24) Remove upper housing attaching screws and re-
move upper housing.

NOTE: The remote rod and shift quadrant light wire, if
equipped, will be removed as an assembly along with the
upper housing. '

(25) Remove thrust cup from upper housing (fig. 2J-
28).

(26) Remove lock bolt and lock rack and remove rack
preload spring (fig: 2J-29).

(27) Remove- lock. sector from sector shaft using
blunt punch (fig. 2J-19). Note lock sector position for
assembly reference and remove sector through lock cyl-
inder-hole in housing.

* AJA2050

%o g, 2028 Thrust Cup Position
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RACK
PRELOAD
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42051

Fig. 2J-29 Housing Components

(28) Remove shift gate lock from upper housing. Ex-
amine shift gate lock detents for wear. Replace lock if
excessively worn.

(29) Remove shift quadrant. Quadrant is retained by
two clips which must be pried out with small punch (fig.
2J-30).

Fig. 2J-30  Shift Quadrant Retainer Clip Removal

(30) Remove shift quadrant light cover. Remove
screw retaining socket assembly and remove assembly.

(31) Remove shift bowl from column jacket. = __

" 7(82) Remove nylon lower bowl bearing from upper
end of column tube (fig. 2J-31).

NOTE: Although the preceding steps are performed
~ . With the column mounted.in-the-car —the-follounng-steps
can be per:formed onlyA -after the: colwmn has been

i iy
= i
= LEemgved:

m*« .

.;_ ,‘h-. =

ro——gr N g - «»r.’,,
b, S TR

BEARING
LOCATOR
"CRIMP(TYPICAL)

COLUMN
. JACKET TUBE
(UPPER ENDJ

NOTCH
(TYPICAL)

AJ42052

Fig. 2J-31  Shift Bowi Lower Bearing Position

(33) Remove column from vehicle. Refer to Steering -
Column Removal.

(34) Remove steering shaft from lower end of
column.

(35) Remove lower bearing retainer, retainer ring,
lower bearing preload spring, and nylon washer (fig. 2J-
32).

BEARING
(METAL FACE.
TOWARDS
RETAINER)

NYLON
THRUST

WASHER SNAP

RETAINER

NOTE: FLOOR SHIFT STEERING COLUMNS
HAVE NO THRUST WASHER OR SPRING

AJ42055

Fig. 2J-32 Lower Bearing Asssmbly

(36) Remove shift tube.
(37) Remove nylon shift tube bearing from tube.

Column. Assembly .. ;

(1) Apply chassis grease to all friction and bearing
surfaces.
(2) Install shift tube.
- t8)-Instatl-iyion washer inTowerend of shift tuibe™
with flat%8ide of washer’,fAcmg upper endoﬁ tuheCf‘ g.ZI-» :
32; o p——— A

oy
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(4) Install preload spring, lower bearing (with
metal face tgward retainer), bearing retainer, and re-
tainerring. *** :

(5) Install nylon lower bowl bearing in upper end of
jacket. ..

NOTE: The bearing must be installed with the smaller
imside diameter facing the lower end of the jacket, and
with the bearing notches engaged in the three locator
erimps in the column (fig. 2J-31).

(6) Align shift bowl with shift tube spline and in-
stall bowl.

(7) Install rack preload spring in upper housing (fig.
2J-29).

(8) Position large end of sector on sector shaft and
press sector in place using blunt punch (fig. 2J-17).

(9) Install shift gate lock and install two counter-
sunk attaching screws (fig. 2J-28). Tighten screws to 45
inch-pounds (5 Nem) torque.

(10) Install shift quadrant lamp and lamp cover.

(11) Install shift quadrant indicator and press re-
tainer clips into place with flat side toward bowl.

(12) Assemble lock bolt and lock rack (fig. 2J-18).

(13) Install assembled lock bolt and lock rack in shift
bowl (fig. 2J-33).

NOTE: The block tooth of the lock rack must engage
the block tooth of the sector (fig. 2J-19).

(14) Install nylon thrust cup in upper housing with
flared end of cup facing outward (fig. 2J-28).

(15) Rotate shift bowl counterclockwise to stop and
install upper housing. Tighten housing attaching screws
to 60 inch-pounds (7 Nem) torque.

NOTE: The shift bowl must be in the Park position and
the rack pulled downward before the upper housing can
be installed.

(16) Guide shift quadrant lamp wire and remote lock
rod into position between shift bowl and column jacket.

(17) Install turn signal switch and harness assembly
in column.

(18) Remove tape from turn signal switch wire har-
ness connector and position harness in protector and
protector-to-column jacket.

(19) Install turn signal switch retaining screws. Be
sure switch actuating lever pivot is correctly aligned and
seated in upper housing pivot boss before installing
screws.

(20) On vehicles without Cruise Command, install
turn signal lever and lever attaching screw. Tighten
screw to 35 inch-pounds (4 Nem) torque.

(21) On vehicles with Cruise Command, install turn
signal lever and switch assembly. Guide wires into hous-
ing using string previously taped in place. Remove
string and tape. Connect wires to switch terminals. In-
stall lever attaching screw and tighten screw to 35 inch-
pounds (4 Nem) torque.

(22) Install steering shaft if removed. Install shaft
through lower end of column and into upper bearing.

(23) Install thrust washer, upper bearing preload
spring, and canceling cam on upper end of steering
shaft.

-1-'5?:'(24)"A1fgri‘ dock " ptate splines. with steering shaft

“splines and~install lock plate. Be sure canceling cam

shaft protrudes through opening in. lock plate (fig. 2J-
34).

i

et

ST

Fig. 2J-33 Lock Rack and Lock Bolt Instailation Fig. 20-34 Cancaling Cam and Lock Plats Posttion



2J-24  STEERING COLUMNS
i

(25) Install replacement steering shaft snap ring on
sleeve of Lock Plate Compressor Tool J-23653 and install
t60l on steering shaft (fig. 2J-25). '

CAUTION: [ nspect and identify the steering shaft nut
~thread type before installing the compressor tool. If the
< shast has metric threads (fig. 2J-2), be sure to replace

the compressor tool standard Jorcing serew with Metric

Forcing Screw J-23653-4 before ins talling the tool on the

shaft.

(26) Compress lock plate and seat snap ring in steer-
ing shaft groove.

(27) Remove compressor tool.

(28) Install lock plate cover.

(29) Align canceling cam and index marks on steer-
ing shaft and steering wheel and install steering wheel.
Tighten steering wheel nut to 30 foot-pounds (41 Nem)
torque.

CAUTION: Some steering shafts have metric threads.
Be sure to obtain and install the proper thread- type nut.
Metric thread shafts have an identifying groove in the
steering wheel locating splines (fig. 2J-2).

(30) Install hazard warning light switeh knob and
steering wheel trim cover.

(31) Install gearshift lever.

(32) Install lock cylinder in housing.

(33) Place shift bowl in any position except Park and
rotate bowl counterclockwise until lock rack bottoms
against lower surface of bowl.

(34) Install ignition switch on column:

(a) Move switch slider toward left to Accessory
position.

sy D)Movessliders twe-positions towarqv-rigﬁ?_@of'z-‘-ﬁt‘w‘ap‘smg’a&foﬂﬂwy o
7% : ' C . owas o ol o R :
“..¥thread type. Metric,shafts have ﬁenﬁﬁ'mg groeve-in

- Off-Unlock position’{fig.-2J-35). .
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(c) Insert remote rod into slider hole and attach
ignition switch to column. Tighten switch attaching
screws to 35 inch-pounds (4 Nem) torque.

(35) Install column if removed. Refer to Steering Col-
umn Installation. -

(36) Install lower finish panel; air conditioning duct
if equipped, and column-to-instrument panel bezel.

(37) Remove protective covering from painted areas
of column.
(38) Connect battery negative cable.

TILT GOLUMN OVERHAUL —CHEROKEE-WAGONEER-TRUCK
MODELS

Column Disassembly

NOTE: Although it is possible to disassemble the tilt
steering column down to the housing with the column in
the vehicle, the column must be removed if more exten-
stve disassembly is necessary. If the column is removed,
use Steermg Column Support Fizture J-2307} to mount
the column assembly in a vise (fig. 2J-5).

(1) Place front wheels in straight-ahead position.

(2) Disconnect battery negative cable.

(3) Cover painted areas of column.

(4) Remove steering wheel.

(5) Remove gearshift lever retaining pin and re-
move gearshift lever.

(6) Remove lock plate cover. Use two screwdrivers
to pry cover off lock plate and out of housing.

(7) Compress lock plate and unseat steering shaft
R L R R T et
(a) Inspect.. and-“identify.- §teerix}'g~§,h§.‘ft*:;nu'g
steering wheel locating splines (fig. 2J-2). American
thread shafts do not have this groove.

(b) If shaft has American threads, use Com-
pressor Tool J-23653 as is to compress lock plate and
unseat snap ring (fig. 2J-6).

(c) If shaft has metric threads, replace com-
pressor tool standard forcing screw with Metric Forcing
Screw J-23653-4 before installing tool on steering shaft.

WARNING: The lock plate is under strong spring pres-
sure. Do mot attempt to remove the lock plate unthout
using the compressor tool.

(8) Remove compressor tool and steering shaft snap
ring. Discard snap ring.
—..(9) Remove.lock plate, canceling cam, upper bearing -
preload spring, spring seat, and bearing race.
(10) On vehicles without Cruise Command, remove
turn signal lever attaching screw and remove lever.

——{(11)_Qn__yehicles- with -Cruise~Command; —remove~

wireg.from.switch terminale in-levemFold-tworof“four_

Switch: Wires- backE Alone: harnesss anghuages.

Pel wires, in

“place: Tape length of string to harness to aid removal.
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(12) Press hazard warning light switch knob inward
and remove knob by turning counterclockwise.

(13) Unhook turn signal switch wire harness con-
nector from mounting_bracket on lower right side of
column jacket.

(14) Loosen toeplate bolts.

(15) Remove bolts attaching column mounting
bracket to steering column.

(16) Remove bolts attaching mounting bracket to in-
strument panel and remove mounting bracket.

(17) Remove wire harness plastic protector from col-
umn jacket. :

(18) Wrap tape around harness connector to prevent
snagging (fig. 2J-27).

(19) Remove turn signal switch retaining screws and
remove switch and wire harness. Pull switch straight up
and out of column.

(20) On vehicles with Cruise Command, remove turn
signal lever attaching screw and remove lever and
switch. Guide switch wire harness out of column using
string previously taped to harness.

(21) Insert ignition key in lock cylinder and turn
eylinder to LOCK position.

(22) Compress lock. cylinder retaining tab and re-
move lock cylinder (fig. 2J-9). .
NOTE: The retaining tab is accessible through the tab
slot in the housing (fig. 2J-9). If the tab is not visible
through the slot, remove all casting flash from the slot.

(23) Remove spring- clips retaining shift quadrant
using punch or long needlenose pliers and remove quad-
rant (fig. 2J-30).

(24) Remove_shift quadrant mounting bracket and

ERNS . e o
i et T o e

i i (E&q\of&tﬂﬁ}ﬂe 2 f e A
W R el A i R S T g oo
e Remove: eover wretaining -screws. and?.remove

cover from column.
27) Remove lock sector tension spring retaining

" serew. Unhook spring from lock sector shaft and remove

N

spring.

'2%) Remove snap ring from lock sector shaft and
remove lock sector, sector shaft, and retaining ring.

(29) Install tilt lever and place upper housing in full
upward tilt position.

(30) Insert screwdriver in tilt spring retainer slot
and compress retainer approximately 3/16 inch (4.7
mm). Rotate retainer 1/8 turn counterclockwise and re-
move retainer and spring.

WARNING: The tilt spring is under strong spring
tension. :
(31) Place housing in center (nontilt) position.
(32) Remove housing pivot pins using tool J-21854-1
(fig. 2J-36).
.+ (38) Lift-tilt lever-to-disengage lock shoes and re-

~from housing if bearings are:to be replaced. - :
(34)- Pemove tilt lever. s

STEERING COLUMNS  2J-25

TOOL
J-21854-1

AJE7076

Fig. 2J-36 Pivot Pin Removal

(35) Remove release lever pin from housing using pin
punch or tool J-22635 (fig. 2J-37).

NOTE: When removing the release lever pin, compres.s
the lock shoe springs to relieve spring tension on the pin.

(36) Remove lock shoe pin from housing using pin
punch or tool J-22635 (fig. 2J-38).

NOTE: When removing the lock shoe pin, compress the
lock shoe springs to relieve spring tension on the pin (fig.
2J-38).

(37) Remove lock shoes and lock shoe springs.

(38) Disconnect steering shaft at intermediate shaft
coupling. Remove steering shaft through upper end of
column.

(39) Disassemble steering shaft by folding shaft at

. 90°, and separating upper and lower halves of shaft at
flexible joint (fig. 2J-39).

AJ67072

- Fig. 2J-37 Release Lever Pin Removai

T'\i“\:—\
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LOCK
SHOE AJ67073

PIN

Fig. 2J-38 Lock Shoe Pin Removai

FLEXIBLE

LOWER SHAFT JOINT

BEND 90°

TO SEPARATE o

SHAFT

AJ70202

Fig. 2J-39 Steering Shaft Asssmbi
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(41) Remove lock rack and remote rod.

(42) Remove lower bearing retainer snap ring and

" . remove retainer; bearing, and adapter.

(43) Remove screws attaching support to shift bowl
and remove support. Use 1/ 4-inch, 12-point deep socket
to remove screws. :

(44) Remove shift gate screws and remove shift gate
from support.

(45) Remove shift tube retaining ring and thrust
washer.

(46) Remove shift tube from column jacket using
Shift Tube Remover Tool J-23072 (fig. 2J-40).

(47) Remove retainer plate by rotating shift bowl
clockwise, sliding plate out of jacket notches, tipping it
down toward-shift-bowl hub- at- 12 o’clock position and
removing plate-bottom side first (fig. 2J-41).

(48) Remove wave washer and shift tube spring.

(49) Remove shift bowl from column jacket.

- < 5&)..Remove-lewer--bearing:retainerspring’cﬂp‘(fi'g.

T Ty

o TIF L A e S

TOOL
J-23072

\

SHIFT
BOWL
AJ70199
Fig. 2J-40  Shift Tube Removai
SHIFT y
BOWL. RETAINER

PLATE

. AJ70200

Fig. 2J-41 Retainer Plate Remova

Column Assembly

(1) Coat all bearing and friction surfaces with
chassis grease.

(2) Mount shift bowi on column jacket.

(3) Install shift tube spring, wave washer, and re-_
tainer plate in shift bowl.

(4) Install shift tube through lower end of column
jacket and align tube spline with shift bowl keyway.

(5) Insert Installer Tools J-23073-2 and -4 in_shift

. tube (fig. 2J-43)."Spring-loaded lower foot of togl must.. _

T #(oF Rempveclower - hearmg  retainerTands remove =

lower bearing, and bearing adaptor assembly.

-engage shift tube ifiner;sl}ggldex_and‘,tc_ui:g_mdsmngtbg‘
seated imsHiftttabe” "= Pt e s
(6) Tighten tool spring tension nut to snug fit.
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RETAINER

TooL PLATE

J-23073-2 gl

TOOL BOWL

J-23073-4
AJ70201

Fig. 2J-43 Positioning Shift Tube Insialler Toois

(7) Place Receiver Toois J-23073-3 and -4 over puller
stud and tighten Tool Nut J-23073-2 to pull tube into
shift bowl (fig. 2J-44).

(8) Remove shift tube installer tools.

(9) Install shift tube thrust washer and retainer
plate snap ring.

J-23073-3

+EITI4 AJ70203

Fig. 2J-44  Puiling Shift Tube into Shift Bowi

(10) Install lower bearing adaptor with notched end
of adaptor facing lower and of column.
(11) Install lower bearing in column with metal face
of bearing toward lower end of column.
(12) Instail lower béaring retainer and retainer
spring clip (fig. 2J-42).
(13) Install shift gate in support and install shift
gate attaching screws.
7 (14) Thstati™support™in shift bowl "Align V—notch in”

= 2 DOSTEION frw win = et masn 5 = e e

g
¢ %

&

support with_ndteh lrLcqumn,}anket (located af at9 oclogk— -~

N o e el

(15) Install support attaching screws.

(16) Assemble steering shart.

(17) Install steering shart through upper end of
column.

(18) Install replacement ball bearings in housing if
removed. Be sure there are 14 balls in each bearing.

(19) Install tilt handle.

(20) Insert ignition switch remote rod-between shift-
bowl and column jacket, and into guide channel in left
side of support.

(21) Engage lock rack in remote rod (fig. 2J-45).

SUPPORT

LOCK RACK

REMOTE ROD
AJ70205

Fig. 2J-45 Lock Rack and Remote Rod Position

(22) Guide housing over steering shaft and lock rack
and align lock shoes with teeth in support.

(23) Align housing and support pivot pin holes and

Jnstall pivot pins using fiber mallet or brass drift.

-(24) Install lock shoes, lock shoe springs, tilt bump-
egg,,and lockpin in housing.

(25) Install sector shaft in housing and install lock
sector on shaft. Large block tooth on sector must engage
large slot in lock rack.

(26) Install lock sector retaining snap ring.

(27) Hook lock sector tension spring on lock bolt,
engage spring in sector, and install spring retaining
screw (fig. 2J-46).

(28) Place housing in full upward tiit position and
install tilt spring and guide in housing.

(29) Install tilt spring retainer over spring and into
housing. Press retainer downward approximately 3/16
inch (4.7 mm) and rotate approximately 1/8-turn clock-
wise to secure retainer tabs in housing lugs.

(30). Place housing in neutral (non-tilt) position and
remove tilt handle. _

(31) -Instail cover on housmg and install cover attach-
ing screws. Tighten screws to 35 inch-pounds (4 Nem)
torque.

_(32) Guide shift quadrant light wire through housmg
and between shift bowl and column jacket,

(33)--Install shift quadrant mounting bracket and at-
“tach light socket. — =~
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HOUSING
AJ70204

Flg. 2J-46 Lock Sactor and Tension Spring Positlon

(34) Hook base of shift quadrant over tabs on left
side of retainer and place in position.

(35) Install shift quadrant pointer in shift bowl and
engage pointer-in quadrant.

(36) Install quadrant. retainer clips so ﬁléf side~of < -
o Baal~l

clips face downward. ’ :
(37) Reinstall tilt handle.
(38) Install turn signal switch and switch harness in

column. Guide switch wire harness between cover and

column jacket.

(39) On vehicles without Cruise Command, install
turn signal lever and lever attaching screw. Tighten
screw to 35 inch-pounds (4 Nem) torque.

(40) On vehicles with Cruise Command, install turn
signal lever and switch assembly. Guide switch wire
harness into cover using string previously taped to har-
ness. Remove tape from harness and connect wires to
switch terminal. Install lever attaching screw and
tighten screw to 35 inch-pounds (4 Nem) torque.

(41) Remove tape from turn signal switch harness
connector and position wires in column: harness
protector.

(42) Align turn signal switch in cover and install
switch attaching screws. Tighten screws to 35 inch-
pounds (4 Nem)-torque. :
NOTE: Be sure theswitch actuating lever pivot 18 cor-
rectly aligned and seated in the housing pivot: boss be-
fore installing the switch attaching screws.

B i aie ol SR

e A sl

(43) Install mounting bracket on column. Tighten
bracket-to-column bolts to 20 foot-pounds (27 Nem)
torque.

(44) Position column mounting bracket on in-
"strument panel and install bracket-to-instrument panel
attaching bolts. Tighten bolts to 20 foot-pounds (27
Nem) torque.

(45) Tighten toeplate bolts to 10 foot-pounds (14
Nem) torque.

(46) Install upper bearing race, bearing seat, preload
spring, and canceling cam on steering shaft.

(47) Align lock plate splines with steering shaft
splines and install lock plate. Canceling cam shaft must
protrude through opening in lock plate (fig. 2J-34).

(48) Install replacement steering shaft snap ring on
sleeve of Compressor Tool J-23653 and install tool on

steering shaft (fig. 2J-25).

CAUTION: Identify the steering shast nut thread type
before installing the compressor tool on the shaft. If the
shaft has American threads, use the compressor tool as
is. However, if the shaft has metric threads (fig. 2J-2),
replace the compressor tool standard forcing screw with
Metric Forcing Screw J-23653-4. before using the tool.

(49) Compress lock plate and seat snap ring in steer-
ing shaft groove (fig. 2J-25).

(50) Connect steering shaft to intermediate shaft
coupling. :

(51) Install gearshift lever in shift bowl. Guide lever
over lock sector tension spring and into bowl. Align lever
retaining pin holes with pin punch and install retaining
pin using fiber mallet or brass drift.

vy et~ : (52) Install lock cylinder as follows:

(a) Insert ignition key in lock cylinder.
. (b Hold loek cylinder and turn key clockwise
“until it stops. . I
(c) Align cylinder retainer tab with keyway in

~ cover and insert cylinder in cover.

(d) Push lock cylinder against lock sector. Ro-
tate cylinder counterclockwise until cylinder engages in
sector and push cylinder inward until cylinder retainer
tab snaps into place.

(53) Install steering wheel. Tighten steering wheel
nut to 30 foot-pounds (41 Nem) torque.

CAUTION: Some steering shafts have metric size
steering wheel nut threads. Be sure to ins tall the proper
thread-type nut. Metric shafts have an identifying
groove in, the steering wheel locating splines (fig. 2J-2).
Shagts with American threads do not have this groove.

(54) Install column if removed. Refer to Steering Col-
umn Installation. However, if column was serviced in
vehicle, proceed to following steps.

(55) Install and tighten column mounting bracke:

« = -~bolts to 20 foot-pounds (27 Nem) torgue.

(56) Position column mounting bracket on in-
strument panel and install panel-to-bracket . nuts.
Tighten nuts to 20 foot-pounds (27 Nem) torque.
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(57) Install column bezel. i

(58) Tighten toeplate screws to 10 foot-pounds (14
Nem) torque. :

(59) Remove protective covering from column
painted areas.

(60) Connect battery negative cable.

TILT COLUMN OVERHAUL—CJ MODELS

NOTE: Although the tilt column (fig. 2J-47) can be
disassembled down to the housing with the column
mounted in the vehicle, the column must be removed if
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RELEASE LEVER PIN SHOE BEARING TURN SIGNAL SNAP RING WHEEEELNG Loy
RELEASE PIN TILT LEVER SWITCH w Q@
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disassembly is to be more extensive. If the column is
removed, use Support Fixture J-2307} to mount the col-
umn in a mse for service operations (fig. 2J-5).

Column Disassembiy

(1) Place front wheels in straight-ahead position.

(2) Disconnect battery negative cable.

(3) Cover painted areas of column.

(4) Remove steering wheel.

(5) Remove gearshift lever retaining pin and re-
move lever, if equipped.

- 1~COLUMN.MOUNTING
BRACKET

80568

Column—CJ Modeis
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(6) Remove lock plate cover. Use two screwdrivers
to pry cover off plate and out of column.

(7) Remove tilt and turn signal levers.

(8) Remove hazard warning knob. Press knob in-
ward and turn in counterclockwise direction to remove.

(9) Compress lock plate and unseat steering shaft
snap ring as follows:

(a) Inspect and identify steering shaft nut
thread type. Metric shafts have identifying groove in
steering wheel locating splines (fig. 2J-2). American
thread shafts do not have this groove.

(b) If shaft has American threads, use tool J-
23653, as is, to compress lock plate and unseat steering .
shaft snap ring (fig. 2J-6).

(¢) If shaft has metric threads, replace com-
pressor tool standard forcing screw with Metric Forcing
Serew J-23653-4 before using compressor tool.

WARNING: The lock plate is under strong spring pres-
sure. Do not attempt to remove the snap ring without
using the compressor tool. o,

(10). Remove compressor tool and snap ring. Discard Fig. 2J-49 Taping Harness Connector
snap ring.
(11) Remove lock plate, canceling cam, and upper
bearing preload spring (fig. 2J-47). (20) Compress ignition lock cylinder retaining tab
(12) Disconnect turn signal switch harness at lower using thin bladed screwdriver and remove cylinder from
right side of column jacket. column.
(13) Loosen all toeplate screws. NOTE: The retaining tab is accessible through the slot
(14) Remove bolts attaching column mounting adjacent to the turn signal switch mounting boss (fig.
braCkft to column jacket. e ; 2J-9). If the tab is not visible through the slot, scrape or
(15) Remove nuts. attaching column mounting knock any casting flash out of the slot to prom'de access.
bracket to instrument panel bolts and remove mounting
- bnacket _ (21) Remove cover retaining screws and remove
# .~-(16) Remove wire harness protector from column cover from column (fig. 2J-50).
' jgeket (fig. 2J-48). (22) Remove upper bearing race and bearmg seat
(17) Wrap tape around harness connector to prevent from steering shaft (fig. 2J-51).
snagging connector when removed (fig 2J-49). (23) Reinstall tilt lever and place column in full up-

ward tilt position.

..... - r— P . 80569
Fig. 2J-48 Harnass Protector ﬂcmoval

(18) Remove turn signal switch attaching screws and

remove switch-and harness. Pull switch straight.up and

out of column. . W et
e --$19)-Insert-fgnition key in 1gnmon lock cylinder and -
“turn cylinder to On position. Fig. 2J-50 Cover Removal
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BEAEiNG RACE.

Fig. 2J-51 Upper Bearing Race and Seat Removal/Instailation

(24) Remove tilt spring, guide, and retainer using
screwdriver (fig. 2J-52). Press retainer inward and turn
it counterclockwise until retainer tabs align with hous-
ing lugs. Be sure screwdriver blade just fits into retainer

slot. BHsong,
fud M«x%‘
WARNING: The tzlt spring guide 1S under strong ..
spring pressure. Fig. 2J-53 Housing Removai

HOUSING

Fig. 2J- 52 Tllt Spring and Guldo Removai

(25) Place housing in center (nontilt) position. Fig. 2J-54  TIit Lever Shield Removai

(26) Remove housing pivot pins using tool J-21854-1
(fig. 2J-36). (31) Remove lock sector retaining ring (fig. 2J-55).

(27) Raise tilt lever to disengage lock shoes and re- (32) Remove lock sector and sector shaft. Tap shaft
move housing (fig. 2J-53). Pull housing upward to dis- through sector and out of housing using hammer and
.engage shoes and turn housing to one side to separate punch-(fig. 2J-36). e e
lock rack from remote rod. (33) Remove 1ock bolt, lock rack, rack preioad spring,

(28) Remove tilt lever from housing. spring shim, if equipped, and remote rod from housing.

(29) Remove tilt lever shield from housing (fig. 2J- (34) Insert wedge between lock shoes and housing to

-~ . o e ke —relieve-spring.teasion-on tilt.and-leek-shoe pins-(fig. 2J-

(30).. Remove lock sector spring retammg Screw and - BTl e A B b s i T A ST oni RS TP

- _--TeMOVESDring (fig.22J-55). Rotatesprifig in clockwise. =~ .\m:mm.mklever pinfrom-houstg usHTg, (oo k..
“direction to remove it from bolt. 22635 or pin punch (fig. 2J-37).



STEERING COLUMNS  2J-33

' SECTOR
SHAFT

LOCK
SECTOR
TENSION

RETAINING"
RING

Fig. 2J-57 Relisving Lock Shoe Spring Tension

Fig. 2J-65

(38) Disconnect steering shaft at intermediate shaft
coupling.

(39) Remove steering shaft through upper end of col-
umn (fig. 2J-58). '

L ks T

Fig. 2J-58 Steering Shaft Removal/Instailation
Fig. 2J-56 Lock Sector and Sector Shaft Removal

(40) Remove support attaching bolts and remove
support (fig 2J-39). Use 1/4-inch, 12-point deep socket to
remove bolts. A

(41) Remove retainer plate (fig. 2J-60). Tip upper end
of plate rearward and turn piate counterclockwise to

(36) Remove lock shoe pin from housing using tool J-
22635 or pin punch (fig. 2J-38) and remove lock shoes,
springs, and wedge.

(37) Remove housing upper and lower bearings and

races only if damaged or worn. If bearings and races kg ; el . :
must be replaced, remove bearings and races using ham- (fi (42; étlc;move shroud using twisting-pulling motion
ig. 2J-61).

mer and punch. ¢
(43) Remove key release lever and lever spring from

I eciious “_NOTE Discard-the: h(@.ﬁng_beanngs ‘and._races. 7f re-  shroud (fig. 2J-62). Tip lever forward and lift upward to
e savsgnoved. They arenot reusables - s =" ‘x.. o remove.
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(44) Disconnect ignition' switch wire harness con-
nector and remove switch from column.

(45) Remove -snap ring, retainer, and bearing assem-
bly from lower end of column.

KEY
- RELEASE:
- LEVER

5_sugouo

Fig. 2J-62 Koy Releass Lever and Spring Aemoval/Instailation-

= o

Cnlumn Assembly

(1) Lubricate all bearing,- frxctlon and thrust sur-
faces with chassis grease.

(2) Install bearing assembly, bearing retainer, and
snap ring in lower end of column (fig. 2J-47).

(3) Install key release lever spring on lever and in-
stall assembled lever and spring in shroud (fig. 2J-62).

(4) Align and install shroud on column jacket (fig.
2J-61).

(5) Install retainer plate (fig. 2J-60). Tip plate to-
ward 12 o’clock position, slide it under jacket opening,
and seat it in column jacket notches.

(6) Align column jacket “V” notch with correspond-
ing “V” on support and install support in column (fig. 2J-
63). Press key release lever downward while pressing
support into place to seat-support fully. - -

(7) Install all support attaching screws finger tight.
Then tighten screws alternately and evenly to 60 inch-
pounds (81 Nem) torque (fig. 2J-59).

~{(8)-Install remete rod in support. Guide rod through
upper e.ntL of.shroud and insert it- into- red siot im

oo g - . A e
RRO ‘, W .k AP TR Ve gy 2 ekl o R
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120y Insert tilt lever in housing and place housing in
full upward tilt position.

(21) Lubricate tilt guide and spring liberaily with
chassis grease and instail tilt spring on guide.

(22) Insert assembled tilt spring and guide in hous-
ing and install guide retainer on spring (fig. 2J-52). En-
gage retainer lock tabs with housing lugs by pressing
retainer downward and turning clockwise using
screwdriver.

(23) Install tilt lever shield in housing.

(24) Remove tilt lever.

(25) Install cover on housing. Align and install cover
attaching screws. Tighten screws to 60 inch-pounds (7
Nem) torque.

(26) Install turn signal switch. Guide switch harness
and connector through column and position switch in
housing. Do not install switch screws at this time.

(27) Insert hazard warning knob in signal switch,
press knob inward, and align and install signal switch -
attaching screws. Tighten screws to 35 inch-pounds (4
Nem) torque. Be sure signal switch is properly seated
before tightening screws.

Fig- 263 Suppert Instalistien (28) Thread hazard warning knob into signal switch
and pull knob outward.

(29) Install upper bearing race and seat in housing

(9) Install steering shaft in column (fig. 2J-538). ) 5
) Install replacement bearings in housing, if re-  (fig. 2J-51).

moved. Be sure to lubricate bearings with chassis grease (30) Install upper bearing preload spring, canceling
before installation.. cam, and lock plate (fig. 2J-47).

(11) Install lock shoes, lock shoe springs, and lock (31) Install replacement steering shaft snap ring on
shoe pin in housing. Use 0.180-inch (4.5 mm) diameter sleeve of Compressor Tool J-23653 and install tool on
rod to align lock shoes and pin during installation. steering shaft (fig. 2J-25).

(12) Install release lever, lever spring, and lever pin
in housing. Insert wedges between housing and lever to CAUTION: Identify the steering shaft nut thread type

relieve spring tension and ease pin instailation (fig. -'J‘ bejore installing the compressor tool. If the shart has
7‘) e ) American threads, use the compressor tool as is.-How-
' 13) Ir_lstall ;ector shaft in housing. Lightly tap shaft- ever, if the shaft has metric threads (fig. 2J-2), replace
i housmg using punch. the compressor tool standard forcing screw with Metric

(14) Install lock sector on shaft. Lightly tap sector Forcing Screw J-23653-4 before installing the tool.
onto shaft until shaft snap ring groove is exposed and
install sector retaining snap ring.

(15) Install lock bolt in housing and engage bolt in (32) Compress lock plate and seat snap ring in steer-
lock sector cam surface (fig. 2L-56). ing shaft groove (fig. 2J-25).

(16) Install lock rack. rack preload spring, and re- (33) Remove compressor tool. Be sure snap ring is
nlacement shim (if used) in housing. Square block tooth completely seated before removing tool.
of rack must engage square block tooth of sector (fig. 2J- (34) Install tilt and turn signal levers. Tighten turn
36). signal lever attaching screw to 15 inch-pounds (2 Nem)

(17) Install lock spring and spring retaining screw torque.
(fig. 2J-35). Tighten screw to 35-inch pounds (4 Nem) (35) Install shift lever and lever retaining pin, if
torque. equipbed.

(18) Align and instail assembled housing on support (36) Install ignition lock cylinder. Hold cylinder
fig. 2J-33). Hold lock shoes in disengaged position to sleeve, turn knob clockwise against stop, align cylinder
2ase housing installation. tab with housing keyway and insert cylinder in housing.

(19) Align pivot pin holes in housing and support and Turn cylinder knob counterclockwise until cylinder
install pivot pins. Press housing downward when first mates with lock sector and push cylinder inward until
installing pins te prevent damaging pin holes in support. retainer snaps into place.

When pins are started in both housing and support, seat (37) Insert key in lock cylinder and turn cylinder to
. pins fully using hammer and punch. - . 3 R Off-Unlock position.
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(38) Install ignition switch as follows:
(a) Move switch slider to Accessory position
then back two clicks to Off-Unlock position. Remote rod
hole in slider should be aimost at center (fig. 2J-64).

SPRING POCKET

REMOTE

~~~~~

REMOTE ROD HOLE

SWITCH
SLIDER

ACCESSORY
OFF-LOCK

OFF
RUN
START

80585

Fig. 2J-64 Ignition Switch Instalfation

(b) Insert remote rod into slider hole and install
switch on column jacket.

(¢) Move switch downward to eliminate switch-
to-remote rod lash and tighten switch attaching screws
to 35 inch-pounds (4 Nem) torque.

(39) Position switch harness protectors, if equipped,
over harness and snap protectors into place on column.

(40) Install lock plate cover.

(41) Install steering wheel. Txghten steermg wheel
nut to )O anr..pounds (41 \I-m) torque

S

CAUTION Some steering >hajts have metric size
steering wheel nut threads. Identify the shaft nut
thread type before installing a replacement nut. Metric
shafts have an identifying groove in the steering wheel
locating splines (fig. 2J-2). American thread shafts do
not have this groove.

(42) Remove column support fixture and instail col-
umn mounting bracket. Tighten bracket attaching bolts
to 20 foot-pounds (27 Nem) torque.

) Install column if removed. Refer to Steering Col-
umn I[nstallation.

TURN SIGNAL AND CRUISE COMMAND SWITCH

Removal o

(1) Disconnect battery negative cable.
(2) Cover painted areas of column.
(3) Remove column-to- mstrument panel bezel

iy ow e -
- e,

(6) Remove steering wheel.
(T) Remove lock plate cover.
) Compress lock plate and unseat steering shaft
snap ring as follows:

(a) Inspect and identify steering shaft nut
thread type. Metric shafts have identifying groove in
steering wheel locating splines (fig. 2J-2). American
thread shafts do not have this groove.

(b) If shaft has American threads, use Com-
pressor Tool J-23653 as is to compress lock plate and
unseat snap ring.

(c) If shaft has metric threads, replace com-
pressor tool standard forcing screw with Metric Forcing
Screw J-23653-4 before installing tool on shaft.

(9) Remove compressor tooi and snap ring. Discard
snap ring.

(10) Remove lock plate, canceling cam, and upper
bearing preload spring.

(11) Place turn signal lever in right turn position and”
remove lever.

(12) Remove hazard warning knob. Press knob in-
ward and turn counterclockwise to remove.

(13) Remove column wiring harness protectors, if
equipped.

(14) Disconnect column wiring harness connectors at
base of column.

(15) If Cruise Command switch is to be serviced,
remove switch and harness by removing turn signal
lever attaching screw and removing lever, switch, and
switch harness as assembly.

(16) If turn signal switch is to be serviced, remove
hazard warning knob and turn signal lever. Remove
switch attaching screws and remove switch from
column.

Instalation

(1) If turn signal switch was serviced, install switch
in housing and install attaching screws. Tighten screws
to 35 inch-pounds (4 Nem) torque. Install hazard warn-
ing knob and install turn signal lever. Tighten lever
attaching screw to 15 inch-pounds (2 Nem) torque.

(2) If Cruise Command switch was serviced, install
signal lever and switch assembly and install attaching
screws. Tighten screws to 35 inch-pounds (4 Nem)
torque.

(3) Install upper bearing preload spring, canceling
cam, and lock plate on steering shaft.

(4) Install replacement steering shaft snap ring on
sleeve of Compressor Tool J-23653 and install tool on
steering shart.

CAUTION: Identify the steering shaft nut thread type
beforre installing the compressor tool. If shaft has Amer-
ican threads, use tool J-23653 as is. However, if the shaft

“"(4) Loosen toeplate screws.  ~

“CS)‘ OIL meﬁidtes_mth tilt co colum.n place“:column in.

- —
* “ym—-— e

“has metric threads (fig. 2J-2), replace the compressor

tool standard- Joreing screw with Metric- Fm'cmg Screw
J-23653-; before using the tool. - .
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(5) Compress lock plate and seat steering shaft snap
ring in shaft groove. Remove compressor tool after snap
ring instailation.

(6) Install lock plate cover.

(7) Install steering wheei and install replacement
steering wheel nut. Tighten nut to 30 foot-pounds (41
Nem) torque.

CAUTION: Some steering shafts have metric size
steering wheel nut threads. Be sure to install the proper
thread-type nut. Metric shafts have an identifying
groove i the steering wheel locating splines (fig. 2J-2).

(8) Connect signal switch or Cruise Command
switch harness connectors at base of column and install
harness protector.

(9) Install and tighten column-to-mounting bracket
bolts to 20 foot-pounds (27 Nem) torque.

(10) Install and tighten column mounting bracket-to-
instrument panel bolts to 20 foot-pounds (27 Nem)
torque.

(11) Install column bezel.

(12) Tighten toeplate bolts to 10 foot-pounds (14
Nem) torque.

(13) Remove protective covering from painted areas
of column.

(14) Connect battery negative cable.

IGNITION SWITCH
Removal

(1) Insert key in lock cylinder and turn cylinder to
Off-Unlock position.

(2) Disconnect battery negative cable.

(3) Disconnect harness connectors at switch.

(4) Remove switch attaching screws.

(5) Disengage remote rod from switch slider and
remove switch from column.

Installation

(1) Move switch slider to Accessory position (fig. 2J-
64).

(2) Move switch slider back two clicks to Off-Unlock
position (fig. 2J-64).

(3) Engage remote rod in switch slider and position
switch on column. Do not move slider when positioning
switch on column jacket.

(4) Install and tighten switch attaching screws to 35
inch-pounds (4 Nem) torque.

(5) Connect harness connectors to switch.

(6) Connect battery negative cable.

|GNITION LOCK CYLINDER

The key-operated lock cylinder is located at the upper
end of the steering column and is mounted in the column
housing or cover. The lock cylinder is a two-piece assem-
bly and can be removed, disassembled, and repaired or
recoded if necessary. s

Conditions Requiring Service

Kay Lost—Kay Code Number Known

The key code may be converted to a five-digit number
that determines key bitting. This number may be ob-
tained from the catalogues furnished by manufacturers
of key cutting machines or by calling the Jeep zone
office.

Defactive Ignition Lock—ignition Key Availabls—No Ksy Code Number

New lock cylinders are available from service parts
warehouses only as uncoded cylinders without tumblers.
Tumblers are ordered under five different part num-
bers, one for each depth of cut available. Refer to Key
Coding.

Key Lost—Kay Coda Lost Or Not Known -

Contact the servicing dealer and provide the dealer
with the vehicle identification number. The dealer may
have a record of the key codes involved. If not, the key
code numbers assigned to the vehicle may be obtained
from the Jeep zone office.

Lock Cylinder Removal

(1) Disconnect battery negative cable.

(2) Apply protective material to painted areas of
column.

(3) Remove steering wheel.

(4) Remove lock plate cover. Use two screwdrivers
to pry cover out of column. .

(5) Compress lock plate and unseat steering shaft
snap ring as follows:

(a) Inspect and identify steering shaft nut
thread-type. Metric shafts have identifying groove in
steering wheel locating splines (fig. 2J-2). American
thread shafts do not have this groove.

(b) If shaft has American threads, use Com-
pressor Tool J-23653, as is, to compress lock plate and
unseat snap ring (fig. 2J-6).

(¢) If shaft has metric threads, replace com-
pressor tool standard forcing screw with Metric Forcing
Serew J-23653-4 before installing tool on steering shaft.

WARNING: The lock plate is under strong spring pres-
sure. Do not attempt to remove the steering shayt snap
rmg without using the compressor tool.

(6) Remove compressor tool and snap ring. Discard
snap ring.

(7) Remove lock plate, canceling cam, and upper
bearing preload spring.

(8) Remove turn signal lever attaching screw and
remove lever.

(9) Press hazard warning knob inward and turn
knob counterclockwise to remove it.
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(10) Disconnect turn signal and Cruise Command
wire harness connectors at base of column.

{11) Remove turn signal switch attaching screws and
move switch aside to provide working clearance. [t is not
necessary to remove switch and harness completely.

2) Insert key in lock cylinder. On manual transmis-
sion columns, place cylinder in On position. On auto-
matic transmission columns, place cylinder in Off-Lock
position.

(13) Compress lock cylinder retaining tab using thin
blade screwdriver and remove lock cylinder from
column.

NOTE: The lock cylinder retaining tab is accessible
through the slot adjacent to the twrn signal suntch
mounting boss (fig. 2J-9). If the tab is mot wnsible
through the slot, scrape or knock any casting flash out of
the slot to provide access.

Lock Cyiinder Instailation

(1) Install lock eylinder as follows:

(a) Insert key in lock cylinder.

(b) Hold cylinder sleeve and turn key clockwise
until key stops. :

(c) Align lock cylinder retaining tab with key-
way in housing and insert cylinder into column.

(d) Push cylinder inward until it contacts lock
sector. Rotate cylinder to engage it with lock sector, and
push cylinder inward until cylinder retaining tab en-
gages in housing groove.

(2) Align and install turn signal switch in column.
(3) Install and tighten switch attaching screws to 35
inch-pounds (4 Nem) torque.

(4) Install hazard warning knob. Txghten knoh to5

inch-pounds (0.56 Nem) torque.

(5) Install turn signal lever. Tighten lever attaching
screw to 15 inch-pounds (2 Nem) torque.

(6) Install upper bearing preload spring, canceling
cam, and lock plate on steering shaft.

(7) Install replacement steering shaft snap ring on
sleeve of Compressor Tool J-23653 and install tool on
steering shaft (fig. 2J-6).

CAUTION: Identify the steering shaft nut thread-type
berore mstalling the compressor tool. If the shaji has
American threads, use the tool as is. However, if the
shart has metric threads (fig. 2J-2), replace the com-
pressor tool standard forcing screw with Metric Forcing
Screw J-23653-4 before installing the tool on the shayt.

(8) Compress lock plate with compressor tool and
seat snap ring in steering shaft groove (fig. 2J-6).
(9) Remove compressor tool.
(10) Install lock plate cover.
(11) Install“steering —wheel and tighten ateerlng
wheel nut to 30 foot-potinds (41 Nem) torque”" s

et Sl ot

CAUTION: Same steerinyg shagrts have merre steering
wheel wnt threads. Identiry the shugt nut thread-type
Iuxtulliveg o replacement nut. Metre shagts have
an identirying groove in the steermg wheel locating
splines (i, 2J-2).

herore

(12) Connect column wiring harness connectors at
base of column.
(13) Remove
painted areas.
(14) Connect battery negative cable.
(15) Reset clock if equipped.

protective covering from column

Lock Cylinder Disassembly

In the following procedures, all references to turning
the key clockwise or counterclockwise are made as if the

_cylinder is being viewed from the key-end.

) Insert key in lock cylinder.
(2) Hoid lock sleeve and turn cylinder to Lock
position.
(3) Fabricate plunger pin compressor tool from pa-
per clip. Make 90° bend in one end of clip about 1/4 inch
(6.30 mm) from end (fig. 2J-65).

BRASS PIN

STAKE MARK

Fig 2J-63 Cnmprssslnq ank Cylinder Plunger Pln

(4) Turn lock cylinder to Accessory position. Brass
plunger pins in lock sleeve should now bear against lock
cylinder stop lug (fig. 2J-66).

(5) Compress plunger pin using paper clip com-

pressor tool (fig. 2J-63).
NOTE: There are two brass pins and two staking
marks on the lock sleeve. The brass pin that must be
compressed i order to separate  the cylinder and sleeve
is located just above-the stake mark that is positioned
above and to the'left of the retaiming tab (fig. 2J-65).



LOCK BRASS PINS
CYLINDER
HEAD

STOP LUG

LOCKING
GROOVES

LOCKING LUGS

A41061

Fig. 2J-66 Lock Cylinder and Sleeve Disassembied

(6) Hold brass plunger pin in compressed position
and turn lock cyiinder clockwise using paper clip.

(7) Stop turning cylinder when it springs upward
slightly. Cylinder locking lugs are now aligned with
sleeve locking grooves.

(8) Remove ignition key.

(9) Turn sleeve and cylinder upside down.

(10) Fabricate wire hook from additional paper clip.
(11) Lift nylon stop on lock sleeve using wire hook
and separate cylinder from sleeve (fig. 2J-67).

RETAINER LOCK SN:(;'PON
j CYLINDER
I " Bn Qg\
%@%\{ 9 TUMBLER
LR '
X \ANTI-THEFT
LocK RING
CYLINDER o, o
SIDE WASHER
BAR
A42062

Fig. 2J-67 Ignition Lack Cyiinder Asssmbiy

NOTE: If the cylinder does not separate from the
sleeve easily, tap the assembly lightly om the workbench
to free the sieeve from the cylinder.

(12) Pry tumbler retainer from cylinder and remove
tumbler springs (fig. 2J-67). e e

(13) Pull side bar outward slightly and remove tum-
blers from cylinder (fig. 2J-67). -
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Kay Coding

To determine the tumbiers needed when the key code
is not available. use the code diagram as foilows (fig. 2J-
63):

POSITIONS

12345

N =

12345
KEY CODES
AJ41049

Fig. 2J-68 Kay Coding Diagram

(1) Place key over coding diagram with uncut side
of key aligned exactly with diagram. Each of five posi-
tions will align with key notches. =

(2) Starting at head of key blade, determine and
record lowest level tumbler number that is visible in
each position (1 through 3).

(3) After tumbler number sequence is determined,
lock cylinder is ready for assembly.

(4) Starting at key end of lock cylinder, insert tum-
blers in proper slots and in order required by key code.
Pull side bar outward slightly to allow tumblers to drop
completely into place.

(5) Install a spring on each tumbler.

(6) Insert tumbler retainer so two end prongs slide
into slots in cylinder.

(7) Press retainer downward until it is seated.

(8) Insert key in lock cylinder and check tumbler
operation. If tumblers are properly installed, side bar
will drop downward when key is inserted. If side bar
does not move, disassemble cylinder and check for in-
correct assembly or coding of key and tumblers.

(9) If cylinder is correctly assembled and operates
properly, stake each end of spring retainer in place using
punch (fig. 2J-69).

Assembiy
(1) Insert key completely into lock cylinder, then
pull key out two notches.
RETAINER
SPRINGS _7g

SIXTH POSITION

- STAKING POINTS

A42063

Fig. 2J-69 Tulhhlor and Spnni Instailation
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(2) Install wave washer and anti-theft ring on lock WAVE WASHE. —

cylinder (fig. 2J-70). NYLON STOP SIDE BAR
(3) Grasp lock sleeve with left thumb and forefinger

and hold nylon stop in lock sleeve upward with fore- ] =] 7 =it 1! —T\

finger (fig. 2J-70). g /_ )
(4) Grasp lock cylinder with right thumb and fore- > \\ ; /
finger, align anti-theft ring tang and lock cylinder side \ / RETAINER
\

bar with slot in wall of lock sleeve, and insert cylinder TAB ANTI THEFT RING
into sleeve (fig. 2J-70).

(5) Push key completely into cylinder and turn key :
clockwise to lock cylinder in sleeve. Fig. 2J-70 Assembling Lock Cylinder and Sieeve

50287

SPECIFICATIONS

Torque Specifications

Sarvice Set-To Torques shouid be used when assembling components. Service In-Use Recheck Torques shouid be used for checking 3 pre-torqued item.

USA (ft-ibs) Metric (Nem)
Service Set-To Service In-Use  Service Set-To Service In-Use
Torque Recheck Torque Torque Recheck Torque
Clamp Bolt, Flexible Coupling ........ P R T - N 30 25-35 41 34-47
Clamp Bolit, Intermediate Shaft ...... ... 45 40-55 61 54-75
Clamp Boit, Steering Shaft U-doint .................oovennn. 45 40-55 81 54-75
Column Mounting Bracket Bolt ............covviiiiiiinnnn. 20 15-25 27 20-34
Column Mounting Bracket-to-Instrument Panel Boits ......... 20 15-25 27 20-34
Cover Screws (AUt0. COL) ....onvviiniiineeinaieienisanaens 60 in-ibs. 50-65 in-lbs. 7 5-7
Caver Screws (THECoL) ..oovetiieiiiiiiiie i 100 in-Iss. 95-105 in-ibs. 1 10-12
Hazard Warning Knob ............veivrmneeinnniiininenneenns 5 in-ibs. 3-7 in-ibs. 058 0.34-0.79
Housing Screws (Std. Col) ..o ivviiiii 80 in-lbs. 55-85 in-lbs. 7 3-7
Housing Screws (Tilt Col) ........ooiiiiiei e 100 in-ibs. 95-105 in-ibs. B 10-12
Ignition Switch Mounting SCrews ................ooooeoeeenn. 35in-lbs. 30-40 in-ibs. 4 3-5
Lock Sector Tension Spring SCrew ...........coeeeeoeeaonsns 35 in-ibs. 30-40 in-ibs. 4 35
Shroud Screws (Man. Trans. Col.) ......ovevineeninnnnnannns 18 in-ibs. 14-22 in-ibs. 2 2-3
Steering Wheel NUE ... ...t 30 25-35 41 34-47
Support Screws (Tilt Col.) 60 in-Ibs. 50-65 in-Ibs. 4 5-7
THE LOVEOr SCIBW . .ot oe ot ieit e teea e iaaaa et 35 in-lbs. 30-40 in-ibs. B 3-5
TOE PIAtE SOIBWS it e o s o oo 5 5 & 500 5 5 Btsegspess s sjaiaim oiorotnsnusin 10 10-18 14 14-24
Turn Signal Lever SCrew . ..........oieaieeeimnraeneeeernensh 15 in-ibs. 12-20 in-ibs. 2 1-3
Turn Signal SWItCN SCrEWS ... ... tuiiei s 35 in-ibs. 28-40 in-ibs. 4 3-5
All Torque values given in foot-pounds and newton-meters with dry fits uniess otherwise specified. 80629
- . ~ L o P Rl i
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Tools
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422635 123653 423073
323072 PIN REMOVER AND LOCK PLATE SHIFT TUBE
SHIFT TUBE REMOVER INSTALLER COMPRESSOR INSTALLER

]

+21232 : J-21864-1 PIVOT

J-22569 STEERING WHEEL PIN PULLER
STEERING SHAFT SNAP RING PULLER 423074
REMOVER AND INSTALLER STEERING COLUMN

HOLDING FIXTURE

50408A
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GENERAL ON-VEHICLE SERVICE

The manual steering gear used on Jeep vehicles is a
recirculating ball design (fig. 2K-1). The steering gear
wormshaft and ball nut are in line with the steering
shaft in the column. Steering ratio of this unit is 24:1.

The steering gear wormshaft and column steering
shait are connected by a removable flexible coupling.
The coupling permits independent removal of the steer-
ix}g Jear or Ep_lfgmn.

The steering gear ball nut is mounted on the worm-
sshait and is drivenl through steel ball bearings which

“circ:late in' the :piral grooves machined in the worm-

sha:r~ and ball nu:. The bearings act as a rolling thread

between the wormshaft and ball nut. The ball nut is
“Hireccly engaged by the pitman shaft sector teeth..

TN

WORM BEARING. |
ADJUSTER

BALLS AND

GUIDES LOCKNUT

WORM SHAFT

WORM
SHAFT

 WORM SHAFT

UPPER LOWER BEARING
BEARING
BALL NUT ;
—_— T e PITMAN SHAFT" ™~ 7 7

e - . iy

42693

se. Fige:@K-F - Recirculating Bail Manual Steering Gear

Steering Gear Adjustment

Adjustments are generally made to compensate for
normal wear in the gear or to correct a handling problem
caused by improper adjustment. Correct adjustment re-
sults in a definite drag or preload but does not cause
excessive steering effort through any point of the turn.

CAUTION: Adjust the steering gear in the Jollowing
sequence only. Failure to do so could result in damage to
the gear or improper steering response. Always adjust
worm bearing preload first; then adjust pitman shajt
overcenter drag torque last.

Worm Bearing Preioad and Pitman Shaft Overcanter Drag Torgue

(1) Raise vehicle and remove crossmember cover, if
equipped.

(2) Check and correct steering gear mounting bolt
torque if necessary.

(3) Mark pitman arm and steering gear pitman
shaft for assembly reference.

(4) Remove pitman arm nut and remove pitman
arm using Puller J-6632 (fig. 2K-2).

(5) Loosen pitman adjusting screw locknut and
back off adjusting screw 2 or 3 turns.

(6) Remove horn button and cover.

(7) Slowly turn steering wheel in one direction until
stopped by gear; then turn wheel back 1/2 turn.

CAUTION: Do not turn the steerng wheel hard
against the stop when the linkage is disconnected. This
could result in damage to the steering gear ball return
guides.
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(8) Install socket and inch-pound torque wrench on
steering wheel nut.

(9) Measure worm bearing preload by rotating
steering wheel through 90° arc (1/4 turn). Preioad
should be 5 to 8 inch-pounds (0.6 to 1 Nem).

NOTE: Steering column misalignment or damage unil
affect torque readings. If rotating torque is excep-
tionally high, check the column alignment. If alignment
is correct, remove the gear, determine the problem area,
and repair as necessary.

(10) If preload adjustment is necessary, loosen worm
bearing adjuster locknut and turn adjuster clockwise to
increase preload or counterclockwise to decrease
preload.

(11) When desired preload is obtained, tighten ad-
juster locknut to 90 foot-pounds (122 Nem) torque and
check preload again. Correct preload as necessary.

(12) Adjust pitman shaft overcenter drag torque.

CAUTION: Do not attempt to adjust pitman shayt
overcenter drag torque until after worm bearing preload
has been adjusted.

(13) Rotate steering wheel slowly from stop-to-stop
and count total number of steering wheel turns.

(14) Turn steering wheel back 1/2 total number of
turns to place gear on center; then turn wheel 1/2 turn
off center.

(15) Install socket and inch-pound torque wrench on
steering wheel nut.

(16) Measure torque required to turn gear through
center of travel (this is overcenter drag torque). Drag
_torque should equal worm bearing preload torque plus 4
“t6 10 inch-poundsT. 5'to 1 Neni) but must notéxceéed total
of 18 inch-pounds (2 Nem).

Example:

Worm bearing preload is adjusted to 6 inch-pounds
(0.7 Nem) torque. Over center drag torque is adjusted to
7 inch-pounds (0.8 Nem) in addition to worm bearing
preload. This makes a total of 13 inch-pounds (1 Nem)
which is acceptable.

(17) If adjustment is required, loosen pitman shaft
adjusting screw locknut and loosen or tighten adjusting
screw to obtain desired drag torque.

(18) Tighten pitman shaft adjusting screw locknut to
25 foot-pounds (34 Nem) after adjusting drag torque and
recheck drag torque again. Correct adjustment if
necessary.

(19) Install pitman arm. Index arm to shaft using
alignment marks made at disassembly.

(20) Tighten pitman arm nut to 185 foot-pounds (251
Nem) torque and stake nut to shaft threads in one place.

J”T Correct steering ‘whéel:to-steering“shaft align-

Grmser nrent "ii‘necessary and install'Rorm button éover= -«

e e — T

Pitman Shait Ssal Replacament

) Raise vehicle.

(2) Place front wheels in straight anead position.

(3) Mark pitman arm and shaft for assembly
reference.

(4) Remove pitman arm using Puller J-6632 (fig.
2K-2).

(5) Remove seal using pointed tool or screwdriver
with small blade.

(6) Inspect condition of gear lubricant. If con-

" taminated and full of metal particles, remove and over-

haul gear.

(7) Wrap pitman shaft splines with shimstock to
protect replacement seal during installation.

(8) Lubricate lip of replacement seal with chassis
lubricant, slide seal over shimstock and into seal seat in
gear housing. Complete seal installation by tapping seal
into place using small plastic mallet.

(9) Install pitman arm on shaft. Align arm and
shaft using reference marks made at disassembly.
(10) Tighten pitman arm nut to 185 foot-pounds (251
Nem) torque and stake nut to shaft threads in one place.
(11) Lower vehicle.

Side Cover and Gasket Replacement

(1) Raise vehicle.

(2) Remove pitman shaft adjusting screw locknut.

(3) Remove side cover attaching bolts.

(4) Turn pitman shaft adjusting screw clockwise to
remove cover from screw.

(5) Inspect condition of gear lubricant. If con-
taminated and full of metal particles, remove and over-
haul gear.

(6) Coat replacement side cover gasket with chassis
lubricant and position gasket on replacement side cover.

(7) Slide pitman shaft adjusting screw out of T-slot
in pitman shaft. Do not lose adjusting screw shim.

(8) Thread adjusting screw into side cover to depth

2-3 threads. Turn screw counterclockwise to start it
into cover.

(9) Install adjusting screw in pitman shaft T-slot,
align bolt holes in cover and gear housing, and turn
adjusting screw counterclockwise until side cover seats
against housing.

(10) Install and tighten side cover attaching bolts to
30 foot-pounds (41 Nem) torque.
"(11) Install pitman shaft adjusting screw locknut
finger tight only.
(12) Adjust worm bearing preload and pitman shaft
overcenter drag torque.
={18)~Check and -correct gear lubricant level as
necessary. - : »
»(14) Lowen_vemcle.



Service Diagnosis

MANUAL STEERING GEAR 2K-3

Condition Possible Cause Correction
HARD STEERING (1) Incorrect tire pressure. (1) Adjust.
(2) Lack of lubrication. (2) Lubricate steering linkage.
(3) Tie rod ends worn. (3) Replace rod ends.
(4) Steering knuckle ball studs tight. (4) Adjust or replace.
(5) Steering gear parts worn. (5) Overhaul hear.
(6) Frozen steering column bearings. (6) Replace bearings.
(7) Lower coupling flange rubbing (7) Loosen bolt and assemble
against steering shaft. properly.
(8) Steering gear adjusted incor- (8) Check adjustment. Disconnect -
rectly. pitman arm from gear or dis-
connect linkage from pitman
arm and adjust gear if necessary.
(9)  Front spring sag. (9) Check front end jounce height.
It should be approximately the
same at both wheels. Replace
front springs if sagged.
(10) Frame bent or broken. (10) Repair frame as necessary.
(11) Steering knuckle bent. (11) Replace knuckle.
(12) Ball stud galled or too tight. (12) Replace ball stud.
(13) Steering knuckle ball studs (13) Reseat or replace studs.
binding. : 8y
(14). Steering gear or connections (14) Test steering system with
z - = binding. S P g wheels off floor. Adjust
and lubricate.
LOOSE STEERING (1) Tie rod ends worn. (1) Replace rod ends. -
(2) Steering knuckle ball studs worn. (2) Replace studs.
(3) Steering gear parts worn. (3) Overhaul gear.
(4) Steering gear improperly (4) Adjust gear.
adjusted.
EXCESSIVE. (1) U-bolts loose. (1) Repair as necessary.
ROAD SHOCK
(2) Wheel bearings loose. (2) Adjust bearings.
(3) Shock absorbers worn. (3) Replace.
TURNING RADIUS (1) Center bolt in spring sheared off. (1) Repair as necessary.
SHORTONE | __ __ o v
SIDE" .. (2) .Axle shifted.. (2) Repair as necessary.
sl (3)-‘L‘§Eeering arm Bént. (3) Replace.

60701
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(1) Remove intermediate shaft-to-wormshaft cou-
pling clamp bolt and disconnect intermediate shart.
(2) Remove pitman arm nut and lockwasher.

(3) Remove pitman arm from steering gear pitman
shaft using Tool J-6632 (fig. 2K-2).

(4) On Cherokee, Wagoneer and Truck models, re-
move bolts attaching steering gear to frame and remove
gear.

(5) On CJ models:

(a) Raise left side of vehicle slightly to relieve
tension on left front spring and place support stand
under frame and remove crossmember cover, if
equipped.

(b) Remove bolts attaching steering gear lower
bracket to frame (fig. 2K-3).

(¢) Remove bolts attaching steering gear upper
bracket to frame rail and remove gear.

(d) Remove Torx Head upper bracket bolt using
9 inch (22.86 cm) extension and Torx Bit External Socket
Tool J-25359-21 (fig. 2K-3).

(e) Remove remaining bolts attaching upper
bracket to tie plate and lower bracket to steering gear
and remove brackets from gear.

B = T T ettt - sew 4RQED

o —
e

Fig- 262 - Pfiman Arm Removal  ~ v =

INBOARD
BRACKET

SPACER

TORX HEAD
80LT

( (' ouTsoAR
‘ BRACKET 90067

Fig. 2K-3  Steering Gear Mounting Bracksts—CJ Models

INSTALLATION

NOTE: Proper retention of the steering gear 1s 1mpor-
tant. Some of the following steps in gear installation '
require the application of Loctite 271 or similar material
to attaching bolt threads. Wherever indicated, use Loc-
tite 271 Adhesive/Sealant or equivalent. Berore apply-
ing this material, first clean all bolt threads thoroughly
to remove dirt and grease and apply the material to the
holt threads no more than five minutes before
mstallation.

(1) On Cherokee, Wagoneer and Truck models:

(a) Apply Loctite 271 or equivalent, to steering
gear-to-frame mounting bolts.

(b) Align and engage intermediate shaft cou-
pling with splines on steering gear wormshaft.

(¢) Position gear on frame and install gear at-
taching bolts. Tighten bolts to 70 foot-pounds (95 Nem)
torque.

(d) Instail intermediate shaft coupling pinch
bolt and nut. Tighten nut to 45 foot-pounds (61 Nem)
torque.

(2) On CJ models:

(a) Apply Loctite 271, or equivalent, to all steer-
ing gear mounting bracket attaching boits.

(b) Position tie plate and upper and lower
mounting brackets on steering gear and install mount-
ing bracket-to-gear attaching boits. Tighten hex-head
bolts to 70 foot-pounds (95 Nem) torque. Tighten torx
head bolt to 55 foot-pounds (75 Nem) torque using Torx

- HeadExternal-Socket Tool J-25359-21. - -~ -~ = =

™ - (c)”Apply-Loctite 271, or equivalent, to all steer-

. inggear-to-frame and crossmember mounting dolts.
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“

(d) Align and engage intermediate shaft cou-
pling with steering gear wormshaft splines.
te) Position steering gear on frame and install
remaining gear mounting boits. Tighten bolts to 35 foot-
pounds (75 Nem) torque and instail crossmember cover,
if equipped.
(3) Install intermediate shaft coupling clamp bolt
and nut. Tighten nut to 45 foot-pounds (61 Nem) torque.
(4) Install pitman arm on pitman shaft and install
lockwasher and pitman arm nut. Tighten nut to 185
foot-pounds (251 Nem) torque.
(5) On CJ models, remove support stand and hy-
draulic jack.
NOTE: After the steering gear is installed. it may pro-
duce a slightly rough feel. To eliminate this roughness,
turn the gear full left and right for 10 to 15 complete
cycles.
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GUIDE GUIDE
CLAMP CLAMP
SCREWS
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DISASSEMBLY

(1) Mount steering gear in vise. Clamp vise jaws on
gear mounting bosses only.

(2) Place ball nut and pitman shaft in centered posi-
tion. Rotate wormshaft stop-to-stop and count total
number of turns. Turn wormshaft back 1/2 total num-
ber of turns to center shaft and nut.

(3) Remove pitman shaft adjuster screw locknut
(fig. 2K-4).

(4) Remove side cover attaching bolts (2K-3).

(5) Turn pitman shaft adjuster screw clockwise to
unthread side cover from screw and remove side cover
and gasket.

(6) Slide adjuster screw and shim out of T-slot in
pitman shaft (fig. 2K-4). Retain shim and screw for end
play measurement at assembly. R
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Fig. 2K-4 Manual Steering Gear
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(7) Remove pitman shaft. If necessary, tap shaft
lightly with plastic mallet to remove it.
(8) Remove worm bearing adjuster locknut.
(9) Remove worm bearing adjuster.
(10) Remove wormshaft and bail nut (fig. 2K-3).

CAUTION: During service operations, do not allow the
ball nut to rotate freely and bottom at either end of the
wormshaft. This can damage the tangs at the ends of the
ball guides.

Fig. 2X-5 Wormshat and Bail Nut Removal/Instailation
SUBASSEMBLY OVERHAUL

Wormshat and Bail Nut

Disassembly

-

(1) Place clean shop cloths on workbench and” posi- -

tion wormshaft and ball nut on cloths.

(2) Remove upper bearing from wormshait.

(3) Remove ball guide clamp attaching screws and
remove clamp.

(4) Remove ball guides. Separate guide halves and
retain ball bearings that stayed in guides during
removal.

(5) Remove remaining ball bearings from ball nut
circuits. Position ball nut over shop cloths and rotate
wormshaft back and forth until bearings drop out onto
cloth.

NOTE: There are a total of 50 ball bearings in the bail
nut with 25 in each circurt.

(6) Remove wormshaft from ball nut.

Clsaning and Inspection

.Wash all parts in solvent and dry using clean clothsor___
compressed air.Inspect.all components for.weax, scor...,....

upper bearing is damaged, the upper bearing cup must
also be replaced. .

Assambly

(1) Position ball nut on workbench with ball guide
holes facing upward and deep side of ball nut teeth
facing edge of workbench (fig. 2K-6).

(2) Install wormshaft in ball nut from left side.
Thread shaft into nut until equal number of shaft
threads are visible at each end of nut (fig. 2K-6).

CAUTION: The bail nut teeth are machined to a
greater width and depth on one side. When assembling
the wormshaft and ball nut, position the bail nut so the
wider-deeper side of the teeth will face the housing side
cover opening after installation (fig. 2K-6).

WORMSHAFT
LOWER END

WORMSHAFT
UPPER END

BALL NUT TEETH

Fig. 2K-6 Positioning Wormshatt in Bail Nut

42073

(3) Install one ball bearing in each ball guide hole.
(4) Move wormshaft up/down and side-to-side until
bearings roll into ball nut threads under wormshatt and
support wormshaft.

(5)- Assemble and-install ball guides in ball nut.

(6) Divide remaining 48 ball bearings in half and
install 24 bearings in each ball nut circuit. Insert bear-
ings into ball nut circuits through holes in ball guides

(fig. 2K-T).

Fig. 2K-7 Installing Bearings in Bail Nut Clrcuits

NBTI:E‘ To éd;‘?-gdrll”'beaﬁngfi-n;t'b‘[ldﬁdn: rotate the

ing; cracks, nicks; or surfacepitting and-also-check-the - — wormshayt back and forth-shightly while inserting the

upper bearing and ball bearings for ‘flat spots. If the ™

~ bearings.

s L g e



i7) Position ball guide ciamp on ball nut and install
clamp attaching screws. Tighten screws to 4 foot-pounds
{6 Nem) torque.

(8) Lubricate wormshaft threads with chassis
grease and thread shart in and out of ball nut to circu-
late grease.

CAUTION: To avoid damaging the tangs on the ball
guide ends, do not not allow the wormshaft to bottom in
etther direction.

(9) Lubricate wormshaft upper bearing with
chassis grease and install bearing on wormshaft.

Worm Bearing Adjuster

Disassembly

(1) Remove wormshaft lower bearing retainer from
worm bearing adjuster. Use screwdriver to pry retainer
out of adjuster (fig. 2K-8).

RETAINER

SCREWDRIVER

90165
Fig. 2K-8  Removing Wormshaft Lower Bearing Retainer

(2) Remove wormshaft lower bearing from

adjuster.

Cleaning and Inspsction

lean parts in solvent and dry using clean cloths only.
Inspect all components for wear or damage and also
inspect the bearing for flat spots or scoring. If either the

lower bearing or bearing cup is damaged, both parts
must be replaced.

Assambly

(1) If lower bearing cup is to be replaced, remove
oid cup and install replacement as follows:
. (a) Install spare locknut on worm bearing ad-
juster and clamp adjuster in vise. Clamp visejaws on
_locknut only. I i~

MANUAL STEERING GEAR 2K-7

(b) Assemble Puller J-3822 and Siide Hammer
J-2619-01 (fig. 2K-9). Position puller legs under bearing
cup and tighten puller screw to expand and hold legs in
position. Bump outward with slide hammer weight to
remove bearing cup.

J-2619-01

901?6
Fig. 2K-9  Removing Wormshatt Lower Bearing Cup. —

(c) Remove adjuster from vise and-remove
spare locknut from adjuster.
(d) Install replacement bearing cup in adjuster

e et

using Tool J-5755 (fig. 2K-10).

J-5755
BEARING .
cup
<— >
A42070

Fig. 2K-10 Installing Wormshaft Lower Bearing Cup

(2) Lubricate lower bearing with chassis grease and
install bearing in adjuster.

(3) Install lower bearing retainer in adjuster. If nec-
essary, tap retainer lightly with plastic mallet to seat it.

Steering Gear Housing and Pitman Shaft

Disassembly

(1) Remove pitman shaft and wcrmshaft seals from
housing. Use screwdriver to pry seals out (fig. 2K-11).



2K-8 MANUAL STEERING GEAR

PITMAN
SHAFT
SEA
- L\ SCREWDRIVER
“—
—
P

Fig. 2K-11  Removing Pitman Shaft and Wormshatt Seal

(2) Remove adjuster screw and shim from pitman
shaft T-slot (if not removed previously). Retain screw
and shim for end play check.

Cleaning and Inspection

Clean the housing and pitman shaft with solvent and
dry using clean cloths or compressed air. Inspect the
housing for cracks, porosity, damaged threads and gas-
ket surface scoring or distortion. Inspect the pitman
shaft bore contact surface and sector teeth for wear,
pitting, or other damage. .

Insert the pitman shaft in the housing bore and check
for shaft or housing bore wear. The shaft should exhibit
a smooth, bind free fit and not display any visible side
play when installed in the bore. If the shaft appears
loose and is not visibly worn, trial fit a new shaft in the
housing bore. If the new shaft is also loose, replace the
housing. However, if the new shaft fits properly, replace
the pitman shaft.

Measure adjuster screw fit and end play in the pitman
shaft T-slot. When installed, the screw must rotate
freely and not bind in any position. Measure end play by
inserting a feeler gauge between the screw head and T-
slot surface (fig. 2K-12). End play must not exceed 0.002
inches (0.05 mm). If end play exceeds specified limit,
select and install a replacement shim that will provide
the specified clearance. Shims are furnished in four
thicknesses: 0.063, 0.065, 0.067 and 0.069 inch (1.60, 1.65,
1.70 and 1.75 mm) and are available in kit form.

Inspect the wormshaft upper bearing and bearing cup
for wear, looseness, flat spots, pitting, cracks, or other
damage. If either the bearing or bearing cup is damaged,
both parts must be replaced. If the cup is loose in the
housing, trial fit a new cup. If the new cup is also loose,
replace the housing. If the new cup fits. properly, replace

only.thehearing cup. ... . | il e .

FEELER

Fig. 2X-12  Measuring Adjuster Scraw End Play

Assembly

(1) If wormshaft upper bearing cup is to be re-
placed, remove old cup using hammer and brass punch
(fig. 2K-13).

BRASS

PUNCH =i
WORMSHAFT

UPPER
BEARING
cup

N 20169
Fig. 2K-13  Removing Waormshaft Upper Bearing Cup

(2) Install replacement bearing cup using Installer
J-5155 (fig. 2K-14).

NOTE: Do not install the wormshaft or pitman shayt
seals at this time. Refer to Assembly and Adjustment.

ASSEMBLY AND ADJUSTMENT

(1) Lubricate all components with chassis grease if
not lubricated previously.

(2) Place gear housing in vise. Clamp vise jaws on
housing mounting bosses only.

(3) Install wormshaft and ball nut in housing.

CAUTION: Be sure the ball nut is installed with the
deep side of the ball nut teeth jacing the side cover
opening.

(4) Install worm bearing adjuster in housing and
tighten adjuster only enough to remove wormshaft end
play.



WORM SHAFT
BEARING CUP

90170

Fig. 2K-14  Instailing Wormshaft Upper Bearing Cup

(5) Install locknut on worm bearing adjuster but do
not tighten locknut at this time.

(6) Pack steering gear housing with as much chassis
grease as possible.

NOTE: In order to pack the maximum amount of
grease into the housing, the ball nut must be moved back
and forth for better access to the housing interior. Ro-
tate the wormshart in one direction until ball nut travel
ceases. Pack the unobstructed housing end full of
grease: then rotate the shaft in the opposite direction
and repeat the packing procedure.

(7) Place ball nut in centered position. Rotate
wormshaft from stop to stop and count total number of
turns. Turn wormshaft back 1/2 number of turns to
center ball nut.

(8) Lubricate pitman shaft with chassis grease and
install shaft in housing. Engage center tooth of shaft in
center groove of ball nut (fig. 2K-15).

(9) Coat replacement side cover gasket with chassis
grease and position gasket on housing side cover
opening.

(10) Install end play shim on adjuster screw and
thread screw into side cover to depth of 2-3 threads.

(11) Slide adjuster screw into pitman shaft T-siot
and turn serew counterclockwise to thread it into cover.
Stop turning screw when side cover almost contacts
sasket.

(12) Align gear housing and side cover bolt holes and
install cover attaching boits finger tight only (do not
artempt to seat cover on housing by tightening:bolts):

MANUAL STEERING GEAR 2K-9

DEEP SIDE
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ADJUSTER
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42074

Fig. 2K-15  Pitman Shaft and Bail Nut In Centered Position

(13) Tighten adjuster screw until it bottoms and
back off screw 1/2 turn.

(14) Tighten side cover bolts to 30 foot-pounds (41
Nem) torque. 25

(15) Install pitman shaft and wormshaft seals as
follows: ‘ R

(a) Wrap 0.005 inch (0.1 mm) thick shim stock
(or single layer of thinnest tape available) around shaft -
spiines and threads. Shim stock (or tape) will serve as
seal protecter when seals are installed. ;

(b) Lubricate seals with chassis grease. Slide
each seal over protective material and down shaft until
seal contacts housing.

(c) Start seals into housing seal seats by hand.
Complete seal installation by tapping seals into place
using plastic mallet. Be sure each seal is fully seated in
housing.

CAUTION: Some type of protective wrap must be used
during seal installation. If the seals are installed over
exposed shajt splines or threads, the seal lips could be
cut or distorted resulting in leakage after assembly.

(16) Check gear operation. With adjuster screw
backed off, wormshaft should rotate freely and without
bind in either direction. Also check for grease leaks past
seals. If gear binds, repair as necessary and recheck
operation. If seals leak, replace them and recheck
operation.

(17) Adjust steering gear worm bearing preload and
overcenter drag torque. Refer to following adjustment
procedure.
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Adjustment

I'he recirculating ball gear requires two adjustments
which are, worm bearing preload and pitman shaft over-
center drag torque.

Worm bearing preload is controlled by the amount of
compression force exerted on the wormshaft bearings by
the worm bearing adjuster.

P'itman shaft overcenter drag torque is controlled by
the pitman shaft adjuster screw which determines the
clearance between the ball nut and pitman shaft sector

teeth.

CAUTION: The following adjustment procedures
must be performed exactly as described and in the se-
quence outlined. Failure to do so can result in damage to
the gear internal components and ymproper steering re-
sponse. Always adjust worm bearing preload first and
pitnan shaft overcenter drag torque last.

worm Bearing Preload Adjustment

(1) Tighten worm bearing adjuster until it bottoms,
then back off adjuster 1/4 turn.

(2) Install socket and Torque Wrench J-7754 on
splined end of wormshaft (fig. 2K-16).

ey
~ [T ~WORM .
BEARING -
'ADJUSTER

ADJUSTING
WRENCH
AND
SOCKET

i

90171
Fig. 2K-16  Adjusting Worm Bearing Preload Torque

(4) Tighten pitman shaft adjuster screw (while ro-
tating shaft back and forth over center) until torque
required to rotate shaft over center equals worm bear-
ing preload setting.

(5) Rotate shaft over center and continue tightening
adjuster screw until drag torque is increased by addi-
tional 4 to 10 inch-pounds (0.45 to 1.13 Nem) but do not
oxceed total of 16 inch-pounds (1.81 Nem).

_(_‘_.igf_l‘_{ON: The total amount of over center drag
torque (worm bearing preload setting plus additional 4-
- inch-pounds) must not_exceed combifd total of 16

RO [T N e e = = e S a1 -

(3) Rotate wormshaft clockwise to stop; then back
off shaft 1/2 turn.

(4) Tighten worm bearing adjuster until torque re-
quired to rotate wormshaft is 5to 8 inch-pounds (0.60 to
0.90 Nem).

CAUTION: The preload adjustment must be made
with the wormshaft turned back no more than 1/2 turn
from either the right or left turn stop positions.

(5) Tighten worm bearing adjuster locknut to 90
foot-pounds (122 Nem) torque. Recheck wormshaft ro-
tating torque and readjust if necessary.

(6) Record worm bearing preload torque reading.

Pitman Shaft Overcenter Drag Torque Adjustment

(1) Rotate wormshaft from stop-to-stop and count
total number of turns.

(2) Turn wormshaft back 1/2 total number of turns
to place bail nut and pitman shait in centered position.

(3) Install socket and Torque Wrench J-7754 on pit-
man shaft splines (fig. 2K-17).

80172

Fig. 2X-17  Adjusting Pitman Shatt Overcenter Drag Torgue

(6) Hold adjuster screw in position using screw-
driver and tighten adjuster screw locknut to 23 foot-
pounds (31 Nem) torque. Do not allow screw to turn
when tightening locknut.

NOTE: If the adjuster screw is allowed to turn when
the locknut is tightened, the entire drag torque adjust-
ment procedure will have to be performed once again.
(T) Recheck overcenter drag torgue and readjust if
necessary.. . i : B IIRE 2 i
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Manual Steering Gear Specifications
Gear-Type . . . ... ..................Recirculating Ball
Ratio. . . . . . 24:1
Bearings

011 R SOl N B U A S T Bail
LOWBE. 55 5 3 555 50 5.6 n s EETS - S Bail

Adjustments:
Worm Besring Preload . . , . . .. o0 iveii e . i 8 in-ibs.
(0.90 N*m)

Pitman Shaft Overcenter
DA TOrGUR " . 2o 58 & 4omh 2 v ot e e v 50 4-10 in-ibs.
(0.45-1.13 N-m) in addition to
8 in-ibs. (0.90 N-m) worm
bearing preload for a total of
16 in-ibs. (1.8 N.m) maximum
Adjuster Screw End Play. . . . . ... ... ... 0.002 in. {0.05 mm)

80435A

Torque Specifications

Service Set-To Torques shouid be used when assembling components. Servica In-Use Recheck Torques should be used for checking a pre-torqued item.

USA (ft-ibs) Maetric (N-m)
Service Servica
Service In-Use Sarvice In-Use
Set-To Recheck Set-To Recheck
Torque Torque Torque Torque
Intermediate Shaft Coupling Clamp Bolt. . . . .. . ... .... ... o ... 45 © 40-50 61 54-68
PRI AR NUE . s ivy 6 aids 585 5 55 e S e e o et T 185 160-210 251 217-285
Steering Gear Mounting Bracket-to-Gear Boits (CJ) . . . . ... ... .......... 70 60-80 95 81-108
Steering Gear Mounting Bracket-toTie Plate Bolt (CJ) . . . .. ... ........... 58 50-60 75 68-81
Steering Gear Mounting Bolts (Cke., Wag., Trk.,) . . . . . ... . . oo 70 60-80 95 81-108
Side Cover BOItS. . . . . . . ...t 30 25-35 41 3447
Adjuster Screw LOCKNUT . . . . . . .. 23 18-27 31 24-37
Worm Bearing-Adjuster LOCKNUT . . . . . .. ... S0 70-110 122 95-149
All torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified.
. AL - 60704
Toois

i - ®
BEARING CUP b -
INSTALLER s
J-5755 -~ ®

BEARING cuP
PULLER
J-5822

TORQUE WRENCH
J-7754

SLIDE HAMMER
J-2618-01

J-6632
PITMAN ARM
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GENERAL

The power steering system consists of a power steer-
ing gear, hydraulic pump, and interconnecting hoses.
The system fluid supply is contained “ifi™a reServoir

mounted on the pump. Fluid fronr the pumpis supplied?
to the gear through the interconnecting pressure and *

return hoses. The pump is operated by a drive belt
mounted on pulleys attached to the pump shaft and
engine crankshaft. :

Two different ratio steering gear units are used. CJ
models use a constant ratio gear with a 17.5:1 steering
ratio. Cherokee, Wagoneer and Truck models use a vari-
able ratio gear with a 16:1 ratio on center and 13:1 ratio
at full lock.

Although the steering ratios of the two units differ,
exterior appearance and service procedures for both
units are the same. However, the internal components of
the two gears are not interchangeable.

A vane-type power steering pump with a combination
flow control/reiief valve is used on all models. Two valve

calibrations are used. On CJ models, the valve is cali~ -

brated to open at 1100 psi (7 584 kPa). On Cherokee,
Wagoneer and Truck models, the vaive is calibrated to
open at 1500 psi (10 342 kPa).

The power steering gear is designed to.operate man- -

ually if a system malfunction should ever occur. This
[feature provides the driver with continued steering con-
“trol of the vehicle. In this condition, the gear operates

like a manual steering gear; hydraulic fluid is bypassed
through the gear valve body to allow manual operation.

NOTE: The power steering gear and pump form a
closed system. Contaminants or foreign material must
not be itlowed to enter the system at any pownt. If either
the gear or pump become contaminated. or incur dam-
nge extensive enough to produce debris, both com-
ponents must be disassembled, cleaned, and serviced.

DESCRIPTION AND OPERATION

Steering Gear

The power steering gear is a recirculating ball-type
unit (fig. 2L-1). Steel ball bearings act as a roiling thread
between the steering gear wormshaft and rack piston.

Two different ratio gears are used. CJ models use a
constant ratio gear with 17.5:1 steering ratio. Cherokee,
Wagoneer and Truck models use a variable ratio gear
with 16:1 steering ratio on center and 13:1 at full lock.
Although the two gears have different steering ratios,
exterior appearance, diagnosis, and service procedures
are the same for both.

Steering gear wormshart fore and aft thrust is con-
trolled by a bearing and two races at the lower end, and
a bearing assembly in the adjuster piug at the upper
end. The lower bearing races are conical in shape. This
design maintains constant preload on the wormshaft to
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Fig. 2L-1 Power Steering Gear

prevent loss of thrust bearing preload. The adjuster plug
provides initial worm bearing preload and service
adjustment.

In a right-turn position, the rack piston moves upward
within the gear. In a left-turn position, the rack piston
moves downward within the gear. The rack piston teeth
mesh with the pitman shaft sector teeth. The sector is
forged as an integral part of the pitman shaft. Turning
the wormshaft also turns the pitman shaft which,
through mechanical linkage, turns the wheels.

Power Steering Pump

A vane-type. constant displacement hydraulic pump
is used to develop system fluid pressure (fig. 2L-2). The
pump has an integral reservoir that contains the system
fluid supply. o o e

The reservoir cap is vented to maintaim-atmospheric
pressure within the reservoir and allow air trapped in

the system to escape. A dipstick mounted in the reser-
voir cap is used to check system fluid level.

System operating pressures are maintained by a com-
bination flow control/relief valve located in the pump
(fig. 2L-2). The relief section of the valve prevents exces-
sive system pressure buildup.

Hydraulic Assist

An open center, three position, rotary-type valve body
is used to control fluid flow within the gear (fig. 2L-1).
Pump supplied fluid enters the vaive body through a
pressure port in the gear housing. The valve then directs

“fluid to the rack pistormrthrough passages in-the housing.

The valvebody, spool valve, torsion-bar, and stub
shaft-(which4s pinned.to-the torsion.bar)are connected
to the front wheels through mechanical linkage.
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Fig. 2L-2  Power Steering Pump

Because of the pressure exerted on the front wheels by
vehicle weight, the wheels and valve body tend to resist
any turning effort applied at.the steering wheel. As

... front wheel resistance to turning effort increases, the

torsion bar (which is pinned to the stub shaft) deflects.
Since the spool valve is connected to the stub shaft by a
locating pin, torsion bar deflection’ causes the spool
valve to rotate within the valve body. As the spool valve
rotates, fluid directional passages in the valve are
brought into alignment with matching passages in the
valve body. When these passages are aligned, high pres-
sure fluid from the pump is directed through the pas-
sages and against either side of the rack piston o
provide hydraulic assist. :

Torsion bar deflection provides the required amount
of steering gear “road feel.” If the bar should ever break.
road feel would be lost but the steering system would
still function due to auxiliary locking tabs on the stub
shaft. In this situation, the gear would operate as a
manual-type recirculating ball steering gear.

Neutrai (Straight-Ahead) Position

—In-this position, fluid does not &Rfer the rack piston
chamber. Fluid from the pump flows through the open-
center valve body and back to the pump reservoir.

The valve body remains in the open center position at
all times, except when turning, to reduce fluid and pump
friction losses. In addition, the gear is always filled with
fluid to lubricate internal components and absorb road
shock.

Right Turn Position

The valve body is held in position by the resistance to
movement of the front wheels. When the steering wheel
is turned to the right, torsion bar deflection causes the
spool valve to rotate within the valve body.

As the spool valve rotates, the spool valve fluid return
grooves are closed off while the right turn grooves are
aligned with high pressure fluid grooves in the valve
body (fig. 2L-3). The spool valve left turn grooves are
closed off from pump pressure and are aligned with the
valve body fluid return grooves. In this position, the
valve body directs high presure fluid into the lower end
of the rack piston chamber to force the rack piston
upward and apply additional turning effort to the pit-
man shaft (fig. 2L-3).

As the valve body directs fluid against the lower end
of the rack piston; fluid in the upper end of the gear
simultaneousiy flows back to the reservoir through
valve body return grooves. When front wheel resistance
to turning effort increases, torsion bar deflection causes
additional spool valve rotation. This exposes more of the
spool valve right turn grooves to the valve body pressure
grooves increasing fluid pressure exerted on the rack
piston.

When the driver stops applying turning effort at the
steering wheel, the torsion bar unwinds returning the -
spool valve to the neutral (straight ahead) position. At
this point, fluid pressure on each end of the rack piston
is equalized once again and steering geometry causes the
front wheels to resume a straight ahead position.

Left Turn Position

In the left turn position, the torsion bar, spool valve,
and valve body operate the same as in a right turn
except that valve rotation is now reversed (fig. 2L-4).
This causes the valve body to channel high pressure
fluid into the upper end of the rack piston chamber
forcing the rack piston downward (fig. 2L-4). Fluid in
the lower end of the gear flows back to the pump reser-
voir through the valve body and steering gear return
port.

When the driver stops applying turning effort at the
steering wheel, the torsion bar unwinds returning the
spool valve to the neutral (straight ahead) position. As
in the right turn position, fluid pressure on each end of
the rack piston is equalized again and steering geometry
causes the front wheels to resume a straight ahead
position.
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Variabla Ratio Power Stesring

A variable ratio power steering gear is used on Chero-
kee, Wagoneer and Truck models. CJ models are equip-
ped with a constant ratio steering gear.

The ratio of a steering gear is the relationship of
steering wheel movement to that of the front wheels. It
is described in terms of the number of degrees of steer-
ing wheel rotation required to turn the front wheels one
degree.

Variable ratio steering is accomplished by using a
pitman shaft sector that has one long center tooth
flanked by two short sector teeth. This is opposed to a
constant ratio gear where all sector teeth are of equal
length (fig. 2L-5). Because the variable ratio gear has
unequal length sector teeth, companion changes are also
made in the rack piston teeth (fig. 2L-3).

PITMAN

SHAFT
SECTOR

RACK
PISTON

VARIABLE RATIO
AJ41064

CONSTANT RATIO

Fig. 2L-5 Rack and Sector Comparison

Since the sector is basically a series of levers, any
movement of the rack piston causes the sector to swing
the pitman arm in the same ratio. In other words, it
turns-the pitman-arm the same number of degrees with
each sector tooth. :

To increase or decrease steering ratio, it is only neces-
sary to change the length of the sector teeth. A low
numerical ratio (smaller radius sector with shorter
teeth) produces greater pitman arm movement than
would a high ratio sector with longer teeth and greater
leverage.

On this basis, the variable ratio sector is in reality one
long, high ratio lever at the center, flanked by two lower
ratio levers for left and right turns.

In the straight ahead position, only the tip of the long
center tooth is in contact with the rack piston. As a
result, initial movement of the rack piston in either
direction produces a relatively small response of the
sector and pitman arm. This is due to the high ratio
produced by a long lever relationship.

Because of this relationship, the steering ratio re-
mains a nearly constant 16:1 for the first 40 degrees of
steering wheel movement in either direction from
center.

Turning the steering wheel further reduces the length
of the lever. This moves the point of contact down the
side of the center tooth decreasing the radius and pro-
viding a steering ratio of 13:1 at full lock.

SERVICE DIAGNOSIS

When diagnosing suspected power steering system
malfunctions, refer to the Service Diagnosis Charts in
this section for probable causes and indicated repair
procedures.

To avoid ineffective or unneccessary repair, do not
attempt to correct a malfunction until an accurate diag-
nosis has been made. Utilize the diagnosis charts, hy-

‘draulic pressure test and leak diagnosis procedures

before servicing the gear or pump.

Service Diagnosis—Steering Gear and Pump

Condition

Possible Cause

Correction

HISSING NOISE IN
STEERING GEAR

standstill.

RATTLE QR CHUCKLE | _
NOISE IN-STEERING | -
GEAR —— s Ee . ELT

(1) There is some noise in all power
steering systems. One of the
most common is a hissing sound
most evident at standstill park-
ing. There is no relationship
between this noise and per-
formance of the steering. Hiss =
may be expected when steer-
ing wheel is at end of travel
or when slowly turning at

1*(1) Gear lQosé on frame:

(1) Slight hiss is normal and does
not affect steering.

(1) Tighten gear-to-frame mounting
= . bolts. o

80702A
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Service Diagnosis— Steering Gear and Pump (Continued)

Condition

Possible Cause

Correction

RATTLE OR CHUCKLE
NOISE IN STEERING
GEAR (CONTINUED)

SQUAWK NOISE IN
STEERING GEAR
WHEN TURNING OR
RECOVERING FROM A
TURN .

CHIRP NOISE IN
STEERING PUMP

BELT SQUEAL
(PARTICULARLY
NOTICEABLE AT FULL

- WHEEL TRAVEL AND

STAND STILL
PARKING) _

GROWL NOISE IN
STEERING PUMP

GROWL NOISE IN
STEERING PUMP
(PARTICULARLY
NOTICEABLE AT
STAND STILL
PARKING)

GROAN NOISE IN
STEERING PUMP

RATTLE NOISE IN

.STEERING-RUMP

(2) Steering linkage looseness.

(3) Pressure hose touching other
parts of vehicle.

(4) Insufficient pitman shaft

over center drag torque.
NOTE: A slight rattle may occur on
turns because of increased clearance
off the “high point.” This is normal
and clearance must not be reduced
below specified limits to eliminate
this slight rattle.

(5) Loose pitman arm.

(1) Damper O-ring on spool valve
cut.

(1) Loose or damaged belt.

(1) Loose or damaged belt.

YA o gL ST Sk e

(1) Excessive back pressure in hoses
or steering gear caused by re-
striction.

(1) Scored pressure plates, thrust
plate or rotor.

(2) Extreme wear of cam ring.

(1) Low oil level.

(2) Airin the oil or loose pressure
hose connection.

(1)" Vanes not instailed properly.

A5

(2) Vanes.sticking in rotor slots.

(3)

(4)

(5)

(1)

(1)

(1)

(1)

(1)

(2)

(1)
(2)

(1).

(2)

Check linkage pivot points for
wear. Replace if necessary.

Adjust hose position. Do not
bend tubing by hand.

Adjust to specifications.

Tighten pitman arm nut to
specifications, or replace nut.

Replace damper O-ring.

Adjust beit tension or re-
place belit.

Adjust belt tension or re-
place belt.

Locate restriction and correct.
Replace part if necessary.

Repiace parts and flush system.

Replace parts.

Fill reservoir to proper level.

Tighten connector to specified
torque. Bleed system by oper-
ating steering from right to left-
full turn.

Install properly.

Free up by removing burrs, var-
nish, or dirt.

607028



21-3 POWER STEERING GEAR AND PUMP

Service Diagnosis—Steering Gear and Pump (Continued)

Condition ‘ ' Possible Cause Correction
WHINE NOISE IN (1) Pump shaft bearing scored. (1) Replace housing and shart. Flush
STEERING PUMP system.
POOR RETURN OF (1) Tires not properly inflated. (1) Inflate to specified pressure.
STEERING WHEEL TO
CENTER (2) Lack of lubrication in linkage (2) Lube linkage and ball studs.
and ball studs.
(3) Lower coupling flange rubbing (3) Loosen pinch bolt and assemble
against steering gear adjuster properly.
plug.
(4) Improper front wheel alignment (4) Check and adjust as necessary.

With front wheels still on align-
ment pads of front-end machine,
disconnect pitman arm from
pitman shaft. Turn front wheels
by hand. If wheels will not turn
or turn with considerable effort,
determine if linkage or ball
studs are binding.

(5) Steering linkage binding. (5) Replace rod ends.
(6) Ball studs binding. (6) Replace ball studs.
(7) Tight or frozen steering shaft (7) Replace bearings.
5 ., bearings.
Bl - . (8)_~Sticky ar-plugged spool valve. (8) Remove and clean or replace
vaive.
(9) Steering gear adjustments over (9) Check adjustment with gear out of
specifications. vehicle. Adjust as required.
(10) Steering gear poppet valve in- (10) Inspect and install valve correctly.
stailed incorrectly.
(11) Return hose kinked. (11) Replace hose.
CAR LEADS TO ONE (1) Incorrect tire pressure. (1) Check and adjust.
SIDE OR THE OTHER
(KEEP IN MIND ROAD (2) Front end misaligned. (2) Adjust to specifications.
CONDITION AND . P
WIND. TEST CAR IN (3) Unbalanced steering gear valve. (3) Replace valve.
BOTH DIRECTIONS ON '
FLAT ROAD)
—  MOMENTARY _ _ | (1) Low oil level in pump. (1) Add power steering fluid as re-
. cm -INCREASEIN EFFORT | T T e quired:
3 ‘.:;;.:,WHEN"I{U:RNING S _i‘ - s g AR il
-~“Z WVHEEL FAST TO - - | -= (2} Pumpsbelf slipping. “(2) Tighten or replace belt.
RIGHT OR LEFT ’
(3) High internal leakage. (3) Check pump pressure. (See

pressure test)
a0702C
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Service Diagnosis— Steering Gear and Pump (Continued)

Condition Possible Cause Correction
STEERING WHEEL (1) Low oil level. (1) Fill as required.
SURGES OR JERKS
WHEN TURNING WITH (2) Loose pump beit. (2) Adjust tension to specification.
ENGINE RUNNING
ESPECIALLY DURING (3) Insufficient pump pressure. (3) Check pump pressure. (See
PARKING pressure test). Replace relief

valve if defective.

(4) Flow control valve sticking. (4) Inspect for varnish or damage,
replace if necessary.

LOOSE STEERING (1) Steering gear loose on frame. (1) Tighten attaching bolts to
specified torque.
(2) Steering gear flexible coupling (2) Tighten flange pinch bolts. If
loose on shaft or rubber disc serrations are not damaged,
mounting screws loose. tighten upper flange to coupling

nuts to specified torque.

(3) Steering linkage rod ends worn. (3) Replace rod ends.
(4) Worn poppet valve ( Gear). (4) Replace poppet valve.
(5) Insufficient wormshaft bearing (5) Adjust to specification with gear
preload. out of vehicle. '
(6) Insufficient overcenter drag (6) Adjust to specification with gear
torque. out of vehicle.
HARD STEERING OR (1) Loose pump belt. (1) Adjust belt tension to specifi-
LACK OF ASSIST cation.
(2) Low oil level in pump reservoir. (2) Fill to proper level. If excessively
low, check all lines and joints for
NOTE: Low oil level will also result in evidence of external leakage.
excessive pump noise. Tighten loose connectors.
(3) Tires not properly inflated. (3) Inflate to recommended pressure.

NOTE: If checks (1)
through (3) do not

g::::ilncalisg ofthard (4) Sticky flow control valve. In order to diagnose conditions such as
ressur% t:sfr i listed in (4), (5), (6), (7) a test of the
P : (5) Pump pressure low. ' entire power steering system using

pressure test tool J-21567 is required.

(6) Pump internal leakage.

(7).._Gear internal leakage. SR s

- e el R

SN Gy e e s i\,‘?'l'd B it 607020



2L-10 POWER STEERING GEAR AND PUMP

Service Diagnosis— Steering Gear and Pump (Continued)

Condition Possible Cause Correction
FOAMING AERATED (1) Air in fluid, and loss of fluid (1) Check for leak and correct. Bleed
POWER STEERING due to pump internal leakage system. Extremely cold tempera-
FLUID, LOW FLUID causing overflow. tures will cause system aeration
LEVEL AND should the oil level be low. If oil
POSSIBLE LOW level is correct and pump still
PRESSURE foams, remove pump from ve-
hicle and separate reservoir from
housing. Check welsh piug and
housing for cracks. If plug is
loose or housing is cracked, re-
place housing.
LOW PRESSURE DUE (1) Flow control valve stuck or in- (1) Remove burrs or dirt or replace.
TO STEERING PUMP operative. Flush system.
(2) Pressure plate not flat against (2) Correct.
cam ring.
(3) Extreme wear of cam ring. (3) Replace parts. Flush system.
(4) Scored pressure plate, thrust (4) Replace parts. Flush system.
plate, or rotor.
(5) Vanes not installed properly. (5) Install properly.
(6) Vanes sticking in rotor slots. (6) Freeup by removing burrs, varnish,
or dirt.
(7) Cracked or broken thrust or (7) Replace part.
pressure plate.
LOW PRESSURE DUE (1) Pressure’loss ircylinder due-to- |- - (1) Remove gear for disassembly
TO STEERING GEAR | . worn piston ring or badly worn and inspection of ring and
‘ ’ —at emmefe—r’> housingbore. . Tl = housing bore.
(2) Leakage at valve rings, valve (2) Remove gear for disassembly
body-to-worm seal. and replace seals.
60702

LEAK DIAGNOSIS

The actual source of power steering system fluid leaks
should always be determined before attempting repair.
Because inaccurate diagnosis can lead to ineffective re-
pair, proper inspection procedures are necessary. The
most common fluid leak sources are shown in figures
21.-6, 2L-7, and 2L-3.

Inspection Procsdurs

(1) Raise front of vehicle.

(2) Clean exterior surfaces of steering gear, pump,
hoses, and fittings thoroughly.

(3) Check pump fluid level.
necessary-—-- -

Add or remove fluid as

___(4) Check fon acrated._fluid (orange in color and full
-of bubbles) whieh-can @g_ﬁﬁ@ye@y from. r,_egex.v.oir,andi

T AP Y

be mistaken for leak.

(5) Check and tighten all hose connections at gear
and pump. Do not exceed 30 foot-pounds (41 Nem)
torque at any fitting.

(6) Start engine. Have helper turn steering wheel
left and right several times while locating source of leak.
Contact steering stops momentarily in each direction
when turning wheel.

(7) Stop engine when leak source is identified.

Leak Diagnosis and Corrsction—Steering Gear

NOTE: Refer to figures 2L-8 and 2L-7 for an illustra-
tion of steering gear leak sources.

(1) If leak occurs from hose or hose fittings, replace
hose and O-ring if equipped with metric thread fittings.
1f leak continues to occur at gear housing pressure or
return port and hose or O-ring has been-replaced, re-

B . .
— place hose connector seats in gear housing or hose and.

Oring if equipped with-metric thread fittings.
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Fig. 2L-6 Power Stesring System Lsak Points

CAUTION: Some steering gear units may have metric
thread pressure and return port and hose fittings that
use an O-ring instead of connector seats (fig. ZL-7).

(2) If leak occurs between adjuster plug and hous-
ing, replace adjuster plug O-ring.

(3) If leak occurs between stub shaft and stub shaft
seal in adjuster plug, replace seal.

(4) If leak occurs from steering gear housing ball
plug, seat plug in housing using blunt punch. Spray ball
area with Loctite Solvent 7559, or equivalent.

Dry area using compressed air. Cover ball wth Loctite
Sealant 290, or equivalent. Allow sealant to cure for
approximately two hours before installing housing.

(5) If leak occurs between torsion bar and torsion
bar seal, replace entire valve body assembly.

(6) If leak occurs at side cover gasket or locknut,
replace gasket or locknut as necessary.

NOTE: The locknut has a left-hand thread.

(7) If leak occurs between pitman shaft and shart
seal, replace seal and check shaft for nicks, scores,
burrs, or pitting. Remove minor surface imperfections--
using crocus cloth. Replace shaft if severely damaged.

(8) If leak occurs between end plug and housing,

replace end plug O-ring seal.

(9) If leak is from crack or porous spot in gear
housing, replace housing.

Leak Diagnosis and Carraction—Pump

NOTE: Refer to figure 2L-8 Jor an illustration of the
various pump leak sources.

(1) If leak occurred between pump union fitting and
hose fitting, replace union and hose. If pump has metric
thread union fitting, replace O-ring or hose and O-ring if
damaged.

(2) If leak occurred between pump union fitting and
pump body, replace pump union fitting O-rings.

(3) If leak occurred between reservoir and pump
body, replace reservoir O-ring seal.

(4) If leak occurred between pump shaft and pump
shaft seal, replace seal and check pump shaft for nicks,
scores, burrs, or pitting.

(5) If leak is result of overfil] condition, drain rluid
from reservoir to correct level.

(6) If fluid is aerated, check for overtill condition, or
alr entering fluid through loose hose connection or reser-
voir O-ring seal, or perform hydraulic pressure test to
check for sticking flow control valve.

() If leak occurs from cracked or porous pump
body or reservoir, replace pump as assembly.
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Gear Leak Points and Corrective Action

0\\\ D “

fill

Laak Points

Pay particular attention to the exact source of leak-
age. Due to the proximity of the various seals, an in-

correct diagnosis will result in ineffective repair.

Corractive Action

Replace adjuster plug O-ring seal

-~ ey e

Replace Dust and stub shaft seals

If seepage is observed between the torsion bar and stub
shaft, do not attempt repair. The rotary valve assembly
must be replaced.

Seat housing ball with blunt punch. Spray ball area
with Loctite solvent 75539 or equilavent. Dry ball
area with compressed air. Apply Loctite sealent 290 or
equivalent to ball area. Allow sealent to cure for ap-
proximately two hours before installing housing.

Replace both pitman shaft seals.

e - T

~ - 80077A

Fig. 2L-7 Steering Gear Leak Diagnosis aas Carractive Actlon (View-A).~ * N
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Corrective Action (cont.) |

Replace end plug O-ring seal.

Tighten nut to 35 foot-pounds (47 N-m) torque. Re-
place nut if leak persists.

Tighten side cover bolts to 50 foot-pounds (68 N-m)
maximum. Replace side cover seal if leak persists. If
side cover seal replacement is required, discard bolts
and install replacement. Whenever the side cover is
removed, install bolts supplied in- overhaul kit.

If leak continues after tightening fitting nut to specified

torque:

a. Loosen nut and rotate tubing to reseat. Tighten nut
again and recheck. If leak persists, replace con-
nector seats.

b. Remove hose and check sealing face for cracks. If
flare is cracked, replace connector seats.

¢. Replace brass connector seats and reface hose flare.
Check threads in housing and on fitting nut. If nut
threads are damaged, replace nut. If housing
threads are damaged, replace both housing and nut.

CAUTION: Some steering gear units may be equip-
ped with metric thread hose fittings that use O-ring
seals. Replace the seal if it leaks or replace the hose
and seal if the fitting is damaged.

HOSE TUBE
—7 —«—— METRIC THREAD
£ Q i HOSE FITTING
>\»\\:’\GEAR HOUSING
O-RING SEAL
S . < ' 800778

. Fig. 2L-7  Steering Gear isﬁk Diagnosis and Carrective Action (View B)
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Pump Leak Points and Corrective Action

=
N

|
‘ |
b | B &

A

s

Corractive Action

If leak persists after tightening fitting nut to specified

torque: :

2. Loosen nut and rotate tubing to reseat. Tighten nut
again and recheck. If leak persists, replace con-
nector seats and hose or 0-ring.

b. Remove hose and check sealing face for cracks. If
flare is cracked, replace hose. If not cracked, replace
connector seats.

c. Replace brass connector seats and reface tube flare.
Check threads in pump housing and on fitting nut. If
nut threads are damaged, replace both housing and
nut.

CAUTION: Some pumps may have a metric thread
pressure part fitting that uses an O-ring seal (2L-

-

7 view B).

Tighten fitting to specified torque. If leak persists, Re-
place both O-ring seals.

Replace reservoir O-ring.

Replace pump shaft seal. ‘

o gt A - o - 30078
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HYDRAULIC PRESSURE TEST

The hydraulic pressure test is performed using Test
Gauge J-21567. The fittings on the test gauge and gauge
valve have 1/4 pipe threads. Any combination of fittings
Is acceptable for gauge installation and connection can
be made at the pump or gear as desired. However, the
gauge must be connected in the pressure line circuit
between pump and test gauge valve at all times.

CAUTION: Some steering gear and pump units have
metric thread fittings and hose fittings which use an O-
ring seal (fig. 2L-7, View B). In order to use gauge .J-
21567, hose fitting adapters J-51 76-5, must be nstalled
on the existing gauge hoses before using the test gauge.

Test Procedurs

(1) Check condition of power steering fluid. Drain
and replace fluid if it contains small amount of dirt or
contaminant. If fluid is exceptionally dirty, con-
taminated, or full of debris or foreign material, gear and
pump should be disassembled and serviced.

(2) If fluid is full of bubbles, bleed power steering
system. Refer to Fluid Level and Initial Operation in
Power Steering Pump section. :

(3) Check and adjust pump drive belt tension if
necessary.

(4) Position drip pan under pump.

(5) Disconnect pressure hose at pump. Keep hose
end raised to avoid excessive fluid loss.

(6) Connect pressure hose to Test Gauge J-21567.
Refer to Pump Diagnosis Charts. Install hose fitting
adapters J-5176-5 if gear and pump have metric thread
fittings. ' )

(7) Connect test gauge hose to pump. Refer to Pump
Diagnosis Charts. '

(8) Open test gauge valve completely. Turn valve
counterclockwise to open.

" (9) Fill pump reservoir with power steering fluid.

(10) Shift transmission into neutral, apply parking
brakes, start engine, and oOperate engine until power
steering fluid reaches normal operating temperature. -

(11) Record pump initial output pressure registered
on test gauge. Pressure should be 80-125 psi (552-862
kPa) with gauge valve open completely. '

NOTE: If the initial output pressure exceeds 200 DSt
(1379 kPa), stop the engine and checic the test gauge and
pressure hoses jor restrictions.

(12) Check pump maximum output pressure as fol-
lows: Close gauge valve completely for 2-3 seconds; then
open valve completely. Perform this procedure three
times in succession and record highest pressure devel-
oped each time valve is closed.

CAUTION: Do not hoid the gauge valve closed for
more than five seconds at a time as pump damage could
CCUT.
(13) On CJ models, maximum pump output pres-
sures should be in 1000-1100 psi (6 895-7 584 kPa) range
and not vary by more than 50. psi (345 kPa). On all other

models, pressures should be in 1400-1500 psi (9 653-
10 342 kPa) range and also not vary by more than 50 psi
(345 kPa).

For example if recorded pressures on CJ models were
1050-1060-1070 psi (7 240-7 309-7 378 kPa), or 1450-1480-
1470 psi (9 998-10 205-10 136 kPa) on Cherokee, Wagon-
eer and Truck models, maximum pressures are within
allowable variance and pump operation is within limits.

(14) If maximum pressures were within specified
high ranges but varied by more than 50 psi (345 kPa),
flow control valve is sticking. Remove and clean valve
and remove any surface imperfections with crocus cloth.

(15) If pump flow control valve was serviced, repeat
pressure test to check valve operation before proceeding.

(16) Turn steering wheel right and left. Contact
steering stops in both directions and record highest pres-
sure developed when each stop is contacted. If pressures -
are 1000-1100 psi (6 895-7 584 kPa) on CJ models, or
1400-1500 psi (9 653-10 342 kPa) on all other models,
pump is operating properly.

CAUTION: Do not hold the steering wheel against the
steering stops for more than five seconds at a time as
pump damage could oceur.

(17) If pump maximum output pressure cannot be
duplicated at each steering stop, steering gear is leaking
internally and must be disassembled and serviced.

(18) If pump output pressures were duplicated at
each steering stop, proceed to next step.

. (19) Stop engine and remove test gauge..

(20) Connect pressure hose to pump. Tighten hose
fitting to 30 foot-pounds (41 Nem) torque.

(21) Check and adjust power steering fluid leve] as
necessary.

(22) Remove drain pan.

PERIODIC MAINTENANCE

Power steering fluid level and condition should be
checked periodically as outlined in the Maintenance
Schedule. A dipstick attached to the pump reservoir cap
is used to check fluid level.

Fluid level can be checked when cold or at operating
temperature. At operating temperature, the fluid leve]
should be at the FULL HOT mark on the dipstick. When
cold it should be at the FULL COLD mark. If the fluid
level is low, add fluid as necessary and check for leaks. If
the reservoir is overfilled, drain fluid to correct level.

When adding fluid to or refilling the reservoir after
service operations, use Jeep Power Steering Fluid or
equivalent only. Use power steering fluid or fluid desig-
nated for use in power steering systems only. Do not use
transmission fluid, motor oil, or similar fluids.

The pump drive belt tension and condition should be
also be checked periodically. Use Tension Gauge J-23600
to measure beit tension. When checking tension with
this gauge, position the gauge at the center of the long-
est belt span to take readings. When checking tension of
notched drive belts, be sure the gauge finger is firmly
seated in a belt notch before taking readings.
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HYDRAULIC

SEQUENCE

RESULT

PRESSURE

CAUTION

' |F GEAR AND PUMP HAVE
METRIC THREAD FITTING
USE HOSE FITTING ADAPTERS

DISCONNECT
AT GEAR OR PUMP

USE CONTAINER FOR
DRIPPING FLUID

CONNECT GAUGE
TO BOTH HOSES

J-21567

HOSE

OPEN VALVE
ON GAUGE

\ AL
CONNECT SPARE PRESSURE"‘}‘ 49
S 2]

HOSE TO GEAR OR PUMP

1‘0

START ENGINE
AND LET IDLE

CHECK FLUID LEVEL,

ADD FLUID

|F NECESSARY
GAUGE
READS OK

GAUGE SHOULD READ
BELOW 150 PS! (1034 kPa) e

GAUGE READS OVER
150 PS1 (1034 kPa)

-0
-©

DISCONNECT HOSE

RESTRICTIONS

CHECK HOSES FOR

AT GEAR AND
CHECK POPPET
VALVE FOR FREE
OPERATION

& O

REPAIR OR
REPLACE AS
NECESSARY

o

REE TIMES,

CLOSE VALVE FULLY TH
RECORDING HIGHEST PR

ESSURE EACH TIME

I

OK

PRESSURES OK

ALL THREE READINGS MUST
BE ABOVE SPEC. AND WITHIN
50 PSI (345 kPa) OF EACH OTHER

PRESSURES ABOVE SPEC. BUT NOT
WITHIN 50 PSI (345 kPa) OF EACH

OTHER

»

CAUTICN

DO NOT LEAVE VALVE CLOS
5 SECONDS AS THE PUMP COULD BE

ED FOR MORE THAN

DAMAGED PRESSURES WITHIN-50 PSi (345 kPal

ﬂ

-0

OF EACH OTHER, BUT BELOW SPEC.

30084A

-

i T e, o~
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STEP

SEQUENCE

POWER STEERING GEAR AND PUMP  2L-17
RESULT

REMOVE AND CLEAN
FLOW CONTROL VALVE
REMOVE ANY BURRS
WITH CROCUS CLOTH
OR FINE HONE

CHECK FLUID
CONDITION

—OK

FLUID CLEAN

X

FLUID DIRTY

DISASSEMBLE PUMP

’ AND GEAR AND CLEAN.
= : REASSEMBLE

.

REPLACE FLOW
CONTROL VALVE

RECHECK
PRESSURES
(SEE STEP 4)

PRESSURES
Low

REPLACE ROTATING

GROUP

COMPARE PRESSURES- PRESSURE OK
LEFT AND RIGHT. :
PRESSURE READING
MUST BE SAME AS
HIGH PRESSURE STEP 4
TURN STEERING WHEEL LEF'T
ALL THE WAY LEFT AND ’
- RIGHT. RECORD HIGHEST PRESSURE
®7 WITH VALVE OPEN ° PRESSURE AT EACH STOP - RIGHT NOT OK
S S S

COPY HIGHEST PRESSURE

FROM STEP 4 '

08

DISASSEMBLE GEAR
AND CHECK FOR
INTERNAL LEAKS
MOST LIKELY AREAS
ARE CIRCLED

RACK PISTON
SEALS AND RINGS

RECHECK FLUID
LEVEL ADD IF
NECESSARY

REPAIR LEAK
AS NECESSARY

@

VALVE BODY
SEALS AND RINGS

800848
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SPECIFICATIONS

Power Steering Gear Specifications

Type : . .. . FA0GEED OWMA B Recirculating Ball, worm and nut.
Bearings

Wormshaft Upper. . . . . . . . . . .. ... ... .... Needle Roller

BEc 7 oy et A Sl i i M Neeale Roller

B TR S INVAEE e it somtisncs A prasidtotsmsvcar o i i s A it ol Needle Roller

Phegsai : v ool s @« 05w s 3 5 s0m s g Use Jeep Power Steering Fluid or

equivalent only. Do not use
transmission fluid.
Power Steering System Fluid Capacity. . . . . .. ...... 1-1/4 pints
(0.59 liters)
Steering Gear Adjustment:

Worm Bearing Preioad . . . 4 to 10 inch-pounds (0.45 to 1.13 N-m)

rotating torque. Refer 10

Steering Gear Adjustment.

Pitman Shaft Overcenter Drag Torque .
(New gear with less than 400 miles service) . . . .4 to 8 inch-pounds
(0.45 to 0.90 N-m) in addition
to worm bearing preload
but not to exceed total of
14 inch-pounds (1.58 N-m)

(Used gear with over 400 miles service) . . .. . . 4 to 5 inch-pounds..

(0.45 to 0.56 N-m) in addition
to worm bearing preload but
not to exceed total of 18 inch-
pounds (2.03 N-m)
Steering Ratio

e e T i R T 17.5:1 constant ratio
Cke-Wag-Trk. . . . ... .. ... .. .. .... 13/16:1 variable ratio
Valve Body . . ... ... ..... Three-way, open center, rotary-type.

80499

Power Steering Pump Specifications

Pump TyDe . . o oo oo w8 L Vane-type, constant displacement,

belit-driven hydraulic pump.

Capacity at465 RPM. . . . . . . . . ... ... ... .... 1.25 GPM

L 1.25 10 2.15 GPM
Relief Valve Setting {(Maximum Pressure):

o N T N, 1100-1200 psi {7584-8274 kPa)

CkesWag-Trk. . . . . .y 34 3 1400-1500 psi (3653-10342 kPa)

Pressure Test Specifications:
Initial pressure (engine at idle speed). .80-125 psi (552-862 kPa)
Test pressures (gauge vaive closed) . . . . . .. Pressures must be
within maximum pressure
specifications and not vary by
more than 30 psi (345 kPa)
Turng, . . .. el o e s s 400 psi (2758 kPa)
T IR AT, R T Use Jeep Power Steering Fluid or
equivalent only. Do not use
transmission fluid. Use fluids
designed for power steering system use oniy.

Drive Beit Tension Specifications

Air Pumo Six-Cylinder w/AC (3/8 inch beit)
Fan. ..
Idler Pulley
Power Steering Pump (49-State)
Power Steering Pump (California)

80502
USA (pounds) Metric (N)

New Beit* Used Beit New Beit* Used Beit

....... 125-188 90-115 556-689 400-512
...... 125-155 90-115 556-689 400-512
...... 125-155 90-115. 556-689 400-512
....... 65-75 30-70 291-334 267-311
...... 125-155 390-115 556-689 400-512
....... 125-155 30-115 556-689 400-512
...... 125-155 320-115 556-389 400-512
...... 180-200 140-160 800-820 623-712

*New beit specifications apply only to replacement beits. Once a beit has been tensioned and run, it is considered a used beit and shouid be adjusted

to used belt specifications.

B e & et =f ~ . AT TR -

- N . - - - s - e
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GENERAL

Although service and adjustment procedures for con-
stant and variable ratio steering gears are the same, do
not attempt to interchange gear internal components.

When servicing a gear, perform all repair operations
on a clean work surface only. Small amounts of foreign
material or contaminants can cause a malfunction after
assembly. Clean all parts in clean-filtered solvent only
and dry all parts, except bearings, using filtered com-
pressed air. Use lint-free paper towels or cloths only to
dry bearings.

During assembly operations, use the recommended
torque values and adjustment specifications only. Fail-
ure to adhere to these specifications can result in accel-
erated wear and unsatisfactory gear operation.

IN-VEHICLE SERVICE

Steering Gear Adjustment

Because of the close tolerance involved in adjustlng
worm bearing preload and pitman shaft overcenter drag
torque plus the friction effect of hydraulic fluid,the
steering gear must be adjusted off the vehicle only.
Refer to Worm Bearing Preload and Pitman Shaft Over-

center Drag Torque Adjustment under Steering Gear -

Assembly and Adjustment.

CAUTION: Do not attempt on-vehicle adjustment of

the power steering gear. Incorrect adjustment could re-
sult in accelerated wear of gear internal components and
undesirable steering response.

Conditions such as shimmy and hard or loose steering
may be caused by wheels and tires or worn or damaged
front suspension components. These items should be
checked before attempting power steering gear repairs.

Before performing any service operations, check and
correct ‘luid level and condition, beit adjustment, and
pump pressures.

CAUTION Use power steermg ﬂmd cmly m the
system.

Pitman Shaft Seal Replacement

(1) Raise vehicle.
(2) Disconnect pitman arm using tool J-6632 (fxg

2L-9).

PULLER -
1-6632

42065

Fig. 2L-9 Pitman Arm Removal

(3) Position drain pan under gear.

) Remove seal retaining ring using tool J-4245 and
remove outer seal backup washer.

(5) Start engine and momentarily hold steering
wheel in full left turn position to actuate spool valve.
This builds pressure on upper end of piston and in pit-
man shaft chamber to force seals and backup washers
out of gear.
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CAUTION: To avoid excessive fluid loss and possible
pump damage, do not hold the gear in the full left turn
position jor more than one or tiwo seconds at a time.

(6) Stop engine and remove seals and backup wash-
ers from pitman shaft.

(7) Inspect outer diameter of seals for damage. If
scored or cut, inspect housing bore for burrs and nicks.
Remove any burrs or nicks, before installing replace-
ment seals, using crocus cloth.

(8) Inspect pitman shaft surface for roughness, pit-
ting, scoring, rust, or nicks. Clean dirt, rust or corrosion
from shaft seal surfaces using crocus cloth. Replace
shaft if pitted or severely corroded.

(9) Lubricate replacement seals and shait surfaces
with power steering fluid.

(10) Apply single layer of thin tape to pitman shaft
splines to avoid cutting seals.

11) Insert single lip seal in bore first; then insert
backup washer (fig. 2L-10).

BACKUP
WASHERS

HOUSING

RETAINING

DOUBLE LIP
SEAL

SINGLE LIP

SEAL 60188

Fig. 2L-10 Pitman Shaft Seals and Backup Washers

(12) Seat single lip seal and washer using Snap Ring

Tool J-21553. Install seal and washer only far enough to
provide clearance for remaining seal, backup washer,
retaining ring, and for clearance between seals. Do not
allow seal to bottom in housing bore.

CAUTION: To ensure proper seal action, be sure to
allow enough space jor clearance between the two seals.

(13) Install double lip seal and backup washer in
housing bore using tool J-21553. Install seal only far
enough into bore to-allow clearance for retaining-ring--

(14) Install- retaining nng*umn& Snap ng Tooi“

J-4245: Be sure ring is fully seated. -

(15) Install pitman arm on shaft and install replace-
ment pitman arm nut and lockwasher. Tighten nut to
185 foot-pounds (251 Nem) torque. Stake nut in two
places to retain it.

{16) Lower vehicie.

{17) Fill power steering pump reservoir to correct
level with power steering fluid.

(18) Start and idle engine for at least three minutes.
Do not turn steering wheel during this time.

(19) Turn steering wheel left and right and check for
leaks. Add additional fluid as necessary.

End Plug 0-Ring Seal Replacament

GJ Modsis

(1) Raise vehicle. -

(2) Rotate end plug retaining ring (fig. 2L-11) until
one end of ring is positioned over hole in side of housing.

(3) Remove retaining ring by inserting punch
through hole in housing and unseating ring.

(4) Remove end plug by turning steering wheel
slowly to left until rack piston forces end plug out of
housing.

(5) Turn steering wheel back to center position.

CAUTION: Do not turn the steering wheel any farther
than necessary or the ball bearings in the rack piston
may fall out of the rack mston bearing circuit and drop
mto the mston chamber.

(6) Remove and discard end piug O-ring seal.
. (T Lubricate repiacement seal with power steering
fluid and install seal on end piug.
(8) Install assembled end plug and seal in housing.
(9) Install retaining ring.
(10) Lower vehicle.
(11) Check and correct power steering fluid level as
necessary.

Cherokee-Wagoneer-Truck Modais

On Cherokee, Wagoneer and Truck modeis, the posi-
tion of the steering gear prevents on-vehicle replace-
ment of the end plug O-ring seal (fig. 2L-11). It is
necessary to remove the gear to perform seal
replacement.

STEERING GEAR REMOVAL

(1) Disconnect pressure and return hoses at gear.
Keep hoses raised to avoid excessive fluid loss and cap
hoses to prevent dirt entry.

(2) On Cherokee, Wagoneer and Truck models, re-

~ miove cIamp bolt"and nut attaching flexible coupiing to
_steering gear stub shaft and disengage coupiing from

stub shaft.
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Fig. 2L-11 Power Steering Gear Assembly

(3) On CJ ﬂmo‘dels remove clamp bolt and nut; at-  STEERING GEAR INSTALLATION

taching intermediate shaft coupling to steering g oo
stub shaft and disconnect intermediate shaft. 4

(4) Paint alignment marks on pitman shaft and pit- NOTE: Proper retention of the steering gear is impor-
man arm for assembly reference. tant. Some of the following procedural steps i gear
(5) Remove and discard pitman arm nut and installation require the application of Loctite or equiva-
lockwasher. lent material to attaching bolt threads. Wherever in-
(6) Remove pitman arm using tool J-6632 (fig. 2L- dicated, use .Jeep Adhesive Sealant or Loctite 271
9). Adhesive/Sealant. or equivalent. When applying this
(7) On Cherokee, Wagoneer and Truck models, re- warerial, clean all bolt threads thoroughly to remove
move steering gear-to-frame mounting boits and remove iirt and grease and apply *he material liberally to the
gear. holt threads no more than five minutes bejore
{(8) On CJ models, remove gear as follows: Installation.
(a) Raise left side of vehicle slightly to relieve
tension on left front spring and place support stand (1) On Cherokee, Wagoneer and Truck models, in-
under frame. stall gear as foilows:
(b) Remove three lower steering gear mounting {a) Align and install flexible coupling on steer-
bracket-to-frame bolts. ‘ng gear stub shaft and instail clamp boit. Tighten clamp
(¢} Remove two upper steering gear mounting soit o 30 foot-pounds (41 Nem) torgue.
bracket-to-crossmember bolts and remove steering gear (b) Apply Loctite or equivalent material to
and mounting brackets as assembly. steering gear-to-frame mounting boits.
~{d) Remove mounting bracket-to-gear attaching (¢) Position steering gear on frame and install

bolts and remove upper and lower mountmg brackets gear mounting bolts. Tighten mountmg bolts to 70 foot-
from steering gear. - . pounds (95 Nem) torque.
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(2) On CJ models, install gear as follows:

{a) Apply Loctite or equivalent material to all
steering gear mounting bracket attaching bolts.

- (b) Position upper and lower mounting brackets
on steering gzear and install bracket attaching bolts.
Tighten bolts to 70 foot-pounds (95 Nem) torque.

) Apply Loctite or equivalent material to
steering gear mounting bracket-to-frame and cross-
member attaching bolts.

(d) Align and connect intermediate shaft cou-
pling to steering gear stub shaft.

(e) Position assembled steering gear and
mounting brackets on frame and crossmember and in-
stall attaching bolts. Tighten all attaching bolts to 55
foot-pounds (75 Nem) torque.

(f) Remove support stands and lower vehicle.

(g) Install intermediate shaft coupling-to-steer-
ing gear stub shaft clamp bolt and nut. Tighten nut to 45
foot-pounds (61 Nem) torque.

) On all models, aiign and install pitman arm on
pitman shaft using reference marks made during
removal.

) Install replacement pitman shaft lockwasher
and nut. Tighten nut to 185 foot-pounds (251 Nem)
torque and stake nut in two places to retain it.

(5) Connect pressure and return hoses to steering

gear. Tighten hose fittings to 25 foot-pounds (34 Nem)’

torque.
(6) Check and adjust fluid level as necessary. Refer
to Fluid Level and Initial Operation.

STEERING GEAR DISASSEMBLY

NOTE: In most cases, complete disassemblyf‘o}tt?z“é"

power steering gear will not be necessary. Only those
subassemblies that have malfunctioned should be dis-
assembled. In addition, steering gear repair operations
must always be performed on a clean work bench.
Cleanliness is very important. The work bench, tools,
and steering gear component parts must be kept clean at
al times to avoid problems after assembly. Clean the
gear exteror thoroughly wnth solvent before dis-
assembly. Rerer to figure 2L-11 for parts nomenclature
and  disassembly/assembly sequence during service
operations.

(1) Drain fluid from gear.

(2) Cap all openings in gear and clean gear exterior
thoroughly.

(3) Mount steering gear in vise so pitman shaft
points downward. Clamp unmachined housing boss por-
tion of gear in vise only (fig. 2L-12).

(4) Rotate end plug retammg ring until one end of
ring s aligned with hole in side of housmg UTlseat rmg

usmg punch‘"‘ nserted thx:ough hole in housmg and-re-

move ring using screwdriver (fig. 2L-13). —

42100

A42101

Fig. 2L-13 End Plug Retaining Ring Removai

(5) Remove end plug. Install 12-point deep socket
and ratchet handle on stub shaft and slowly rotate shaft
counterclockwise until rack piston forces end plug out of
housing.

CAUTION: Do not rotate the stuo shast any farther
than necessary or the ball bearimgs will drop out of the

__rack_mston circuits. This_cquses the rack piston and

pmnan ah@[j sector teeth to disengage preventing re-
moval If disengagement should occur, remove the side
cover and pitman shaft and reengage the teeth.
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(6) Remove and discard O-ring seal from housing
end plug.

(7) Turn stub shaft 1/2 turn clockwise.

(8) Unseat rack piston end plug by tapping it with
plastic mailet.

(9) Remove rack piston end piug.

CAUTION: Do not attempt to remove the rack mston
end plug until it has been unseated as the plug could
break.

(10) Remove and discard pitman shaft adjuster
screw locknut. Use Allen wrench to prevent adjuster
serew from turning when removing locknut (fig. 2L-14).

NOTE: The locknut has left-hand threads.

PITMAN SHAFT
ADJUSTING SCREW
LOCKNUT

60189

21-14  Adjuster Scraw Locknut Removai/Instailation

(11) Remove side cover bolts and lockwashers.

(12) Remove side cover. Unthread cover from ad-
juster screw by turning screw clockwise.

(13) Rotate stub shaft until pitman shaft sector teeth
are centered in housing.

(14) Remove pitman shaft from housing by tapping
threaded end of shaft with plastic mailet.

NOTE: Do not remove or disassemble any oy the pit-
nan shayt component parts. The shajt and component
Jarts are serviced as an assembly only.

(15 Remove rack piston from housing as follows:
' _(a) Insert Arbor Tool J-7539-01 or J-2I552 into
rack piston until'tool contacts end of wormshaft. -

"(b) Hold arbor tool tightly against wormshaft
and turn stub shaft counterclockwise to force rack pis-
ton onto arbor tool.

(¢} Remove rack piston and arbor tool as assem-
biyv ifig. 2L-13).

RACK PISTON

ARBOR TOOL

/ 80019

Fig. 2L-15 Rack Piston Removai/Installation

(16) Remove adjuster plug locknut using brass drift
and hammer.

(17) Remove adjuster plug using Spanner Tool J-7624
(fig. 2L-16).

-

Fig. 2L-16 Adjuster Plug Removal

(18) Remove valve body from housing. Grasp stub
shaft and pull outward to remove.

(19) Remove wormshaft lower thrust bearing and
bearing races from housing if not removed previously.
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STEERING GEAR SUBASSEMBLY OVERHAUL
Gear Housing

Disassambly

(1) Remove pitman shaft seal retaining ring using
Snap Ring Pliers J-4245.
(2) Remove steel washer (fig. 2L-17).

"\ouL SEAL (DOUBLE-LIP)
@"‘\ STEEL WASHER

\ OIL SEAL (SINGLE LIP)
/ BEARING

Fig. 2L-17 Pitman Shaft Bearing and Saais

(3) Remove backup washer and double lip seal
(fig.2L-17). Use screwdriver to pry seal out of bore.
Discard seal.

(4) Remove backup washer and single lip seal (fig.
2L-17). Use screwdriver to pry seal out of bore. Discard
seal. Do not damage seal bore when removing washers
and seals.

(5) Remove and discard pitman shaft needle bear-
ing using Tools J-8092 and J-21551 (fig. 2L-18).

NOTE: When removing the bearing, drive the bearing
out the end of the pitman shaft bore. Do not attempt to
drve the bearing out through the housing.

Cleaning and Inspsction

__Clean all components thoroughly with solvent and dry
using compressed air or lint free paper towels or shop
--cloths.— oL .

i~ o d v

TOOL
J-21551

Fig. 2L-18 Pitman Shaft Bearing Removal/Instailation

[nspect the housing bore. Replace the housing if se-
verely worn, scored, or pitted. However, slight scratches
or minor corrosion can be removed using crocus cloth.

[nspect the pressure and return port hose connector
seats, if equipped, and check the poppet check valve in
the pressure port. Replace the seats if cracked, loose,
cocked, worn, or scored. Replace the check valve if
scored, chipped, cracked, or distorted. If seat or valve
replacement is necessary, refer to Hose Connector Seat
and Check Valve Replacement.

[nspect the nousing baii piug (fig. 2L-19). Reseat the
ball if fluid leaked past the ball before disassembly. Seat
the ball using a blunt punch. Spray the ball area with
Loctite Solvent 7539, or equivalent, and dry the area
with compressed air. Cover the ball area and ball with
Loctite Sealant 290. Allow the sealant to cure for ap-
proximately two hours before installing or assembling
the gear.

[nspect all retaining ring, bearing, and seal surfaces
in the housing. Replace the housing if any surface is
worn or damaged.

Hose Connector Seat and Check Valve Replacement

CAUTION: Some steerng gear umits have metric
thread fittings and hose fittings which use O-ring seals
imstead of connector seats /7g. 2L-7. View B).
CAUTION: If the gear has connector seats. do not at-
tempt connector seat or check valve repiacement uniess
the gear has been removed and disassembled. Connector
seat replacement will generate metal chips and shavings
which can enter the gear and cause a malifunction arter
nssembly. o '



BALL PLUG

42105

Fig. 2L-19 Housing Bail Plug Location

(1) Pack seats and pressure ports with petroleum
jelly to prevent chips from lodging in ports.

(2) Thread connector seats to depth of 2-3 threads
(only) using 5/16-18 tap (fig. 2L-20).

_ }8 5/16-18
! ’ TAP

42122

Fig. 2L-20 Threading Hose Connector Seats
(Steering Gear With Non-Metric Fittings Only)
CAUTION: Do not thread the pressure port seat any
more than 2-3 threads deep or the tap may contact the
check valve and damdfe 1.~ ™" =~ -

(3) Assemble 5/16-18 'boli’., nut and flat washer and
thread bolt into connector seat (fig. 2L-21).

g
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5/16-18
BOLT

5/16-18
NUT

Hoss Connector Seat Removal 5

Fig. 2L-21
(Steering Gears With Non-Metric Fiitings Only)

(4) Place wrench on bolt to prevent it from turning
and tighten nut against housing to remove seat.

(5) Remove check valve and spring from pressure
port and discard both parts, they are not reuseable.

(6) Clean housing thoroughly to remove metal chips
and shavings, dirt, and petroleum jelly.

(T) Install replacement check valve spring in pres-
sure port. Be sure spring is seated in pressure port
counterbore and large end of spring faces downward.

(8) Install replacement check valve over spring so
valve tangs face downward. Be sure valve is centered on
small end of spring.

(9) Coat replacement pressure port connector seat
with petroleum ;jeily and pgsition seat on top of check
valve, = T

(10) Insert replacement return port connector seat in
port.

(11) Install both seats using Tool J-6217 (fig. 2L-22).

(12) Inspect check valve operation by lightly pressing
valve downward with pencil. Valve should reseat itself
when pencil pressure is released.

(13) Clean housing with solvent to remove any re-
maining chips and petroleum jelly.

Assembly

(1) Lubricate housing bores and all replacement
bearings and seals with power steering fluid.

(2) [nstall pitman shart needle bearing using Tools
J-8092 and J-21553 (fig. 2L-18). Install bearing until ap-
proximately 1/32 inch (0.79 mm) below shoulder in
housing bore.

(3) Install single lip seal and backup washer (fig.
9L-17). Seat washer and seal using tool J-21553. Install
seal and washer only far enough to provide clearance for
next seal and washer, steel washer and retaining ring,
and to provide small clearance between seals.
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Fig. 2L-22 Hose Cannector Seat Instailation
(Steering Gear; With Non-Metric Fﬂtlngs Only)

N o

‘CAUTION: Do not bottom the seal @ainst the housing
conunterbore.

(4) Install double lip seal and backup washer using
tool J-21553. Install seal and washer only far enough to
allow clearance for steel washer and retaining ring.

CAUTION: To ensure proper seal action. do not allow
the seals to contact one another. Be sure there is clear-
ance hetieen them.

(5) Install steel washer.

(6) Install retaining ring using Snap Ring Pliers J-
4245. Be sure ring is seated completely in housing ring
groove.

Adjuster Plug

Disassemhly

- —{1)-Remove. thrust bearing retainer—using screw-
-driver (fig..2L-23)...Discard . retainer. -Do not-damage

needle.bearing boré when removing retainer. .

Fig. 2L-23 Thrust Bearing Hst_alw Removal

RETAINING
RING
DUST SEAL
UPPER
OIL SEAL THRUST
O-RING BEARING

SPACER

Vel

NEEDLE

ADJUSTER
PLUG

LARGE

THRUST SMALL

WASHER THRUST
WASHER

RETAINER

60192

Fig. 2L-24  Adjuster Plug Components

(2) Remove thrust bearing spacer, thrust bearing,
and thrust bearing races (fig. 2L-24).

(3) Remove and discard adjuster plug O-ring seal.

(4) Remove stub shaft seal retainer ring and re-
move and diseard stub shaft dust seal. Use screwdriver
to pry retainer and seal out of adjuster plug.

(5) Remove needle bearings using tooi J-6221 (fig.
2L-25). Discard bearings after removal.

Cleaning and Inspection __

Clean the adjuster components with solverit»and dry
them using compressed air. '
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Fig. 2L-25 Adjuster Plug Needle Bearing Removal/Instailation

Inspect the adjuster plug bearing and seal surfaces for
pitting, nicks. or scoring and inspect the plug threads for
damage. Inspect the washers, spacer, and retainer for

iistortion, and wear. Replace any component that exhib-
its any of these conditions.

Assamily

(1) Lubricate dust seal and O-ring with petroleum
jelly. Lubricate.all.other.components with power steer-

o ing fluid. . = ipea -~~~ ,
' (2) Position needle bearing oh Tool J 6221 so bear-

ing manufacturers identification number is facing tool.

™ Gy

.3) Instail bearing in adjuster plug until bearing is
flush with bottom surface of stub shaft seal counterbore
3L-25:.

) Install stub shaft seal in adjuster plug using
Toot 12 554 (fig. 2L-26). Install seal deep enough to
provide clearance for dust seal and retaining ring.

(t‘.(.{.

A42111

Fig. 2L-26 Stub Shaft Seai Installation

(5) [nstall dust seal in adjuster plug. Rubber face of
seal must face away from plug (outward).

(6) Install retaining ring using Snap Ring Pliers J-
1245.

(7) Install O-ring in adjuster plug ring groove.

(3) Install large thrust washer, upper thrust bear-
ing, small thrust washer, and spacer in adjuster piug.

(9) Install retainer. Use brass drift to press retainer
into plug.

NOTE: The radial location of the spacer notches are
not important. However. do not damage the notches
during retainer instailation.
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Valve Body

CAUTION: The valve body assembly is a precision
unit with select fit components that are hydraulically
matched and balanced during manujacture. Service re-
pars to the valve are uncommon with the possible ex-
ception of the spool valve damper O-ring. Do not
disassemble the valve body unless absolutely necessary
as vmproper disassembly could result in damage. If the
spool valve damper O-ring requires replacement, re-
move the valve, replace the O-ring, and reinstall the
valve immediately. If either the spool valve or valve
body require replacement, replace the entire valve body
as an assembly only. Do not attempt to mterchange
parts. If valve body disassembly is absolutely necessary,
proceed as outlined in the followning steps.

Disassembly

(1) Remove and discard stub shaft cap O-ring (fig.
2L-27).

DAMPER

O-RINGS (3)
INSTALLED UNDER
TEFLON RINGS

L MAT T ey, et

60194

Fig. 2L-27 Vaive Body Components

(2) Hold valve body assembly in both hands with
stub shaft pointing downward. Tap end of stub shaft
lightly against wood block until shaft cap is free of valve
body (fig. 2L-28).

(3) Pull stub shaft outward until shaft cap clears
valve body by approximately 1/4 inch (6 mm).

CAUTION: Do not pull the stub shayt out of the valve
body any jfarther than 1/} inch (6 mm) or the spool valve
may become cocked in the valve body.

- (4)-Press: speol-valve-tocatingpirinward-and- éare=—

LT i

fully: remove stub-shaft from valve body-and Spool valie™~ - =

(g 2L = = = L e —mme - - o, e

A S 573

,_,_7’/7,/-///// o193

Fig. 2L-28 Separating Stub Shatt and Vaive Body

SPOOL VALVE
LOCATING PIN

" spooL

* TORSION

STUB SHAFT

LOCATING
HOLE

42113

Fig. 2L-29 Valve Body and Spool Vaive Disassembly

(5) Remove spool valve from valve body using a
push and turn motion. If spool valve becomes cocked,
carefully realign valve and try removal again. Do not
force spool valve out. L IR PR

(6) Remove and discard spool vaive damper. Q-ring.

- (7-Cut and remove valve body seal rings and

backup O-rings (fig. 2L-27). Discard all rings.
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Cleaning and Inspection

Wash the valve body components in clean solvent and
blow out all fluid passages using filtered. compressed
air.

[f the torsion bar is broken or loose, or if the torsion
seal leaked prior to disassembly, replace the entire valve
body as an assembly.

If the spool valve locating pin is broken or the valve
hody is cracked, worn, or broken, replace the entire
valve body as an assembly.

NOTE: Tiny flat spots on either side of the spool valve
locating pin are normal.

A slightly polished appearance is normal for all valve
body assembly surfaces. However, if there are scores,
nicks, or burrs on the valve body and stub shaft surfaces
that cannot be cleaned up with crocus cloth, replace the
entire valve body as an assembly.

Inspect the valve body-to-wormshaft locating noten in
the valve body skirt (fig. 2L-30). Replace the entire valve
body as an assembly if this notch is damaged or exces-
sively worn.

VALVE BODY TO
WORM LOCATING
NOTCH

OIL PASSAGES

STUB SHAFT

LOCATING PIN
42115

Fig. 2L-30 Vaive Body

[nspect the spool valve-to-vaive body fit. Lubricate
the spool valve with power steering fluid and insert it
into the valve body. Repiace the entire valve body as an
assembly if the spool vaive is a loose fit, binds or sticks,
or does not rotate freely within the vaive body.

- Assambly Tt (s

(1) Lubricate all val‘ve.b)or-i& components with power

~ steering fluid.

(2) Install replacement backup O-rings in seal ring
JTOOVES.

i3) Install replacement seal rings over backup O-
rings (fig. 2L-31). Take care to avoid damaging seal rings
during installation.

¢ \
., s
4
= ‘
NOTE: The teflon seal rings may appear to be dis torted
after installation. However, the heat gemerated by

Q
power steering flwid during normal operation wnll
straighten them. o e :

O-RING AND
SEAL RINGS

80020

Fig. 2L-31 Vaive Body Seal Ring Installation

(4) Lubricate replacement spool valve damper 0-
ring with petroleum jelly and install O-ring on spool
valve.

(5) Insert spool valve in valve body. Do not attempt
to force spool valve into place.

(6) Push spool valve through valve body until spool
valve locating pin hole is visible at opposite end of valve
hody and spool valve is flush with notched end of valve
body.

(7) Install stub shaft in spool valve and valve body.
Be sure stub shaft locating pin is aligned with spool
valve locating hole (fig. 2L-29).

(8) Align notch in stub shaft cap with stub shaft
locating pin in valve body and press stub shaft and spool
valve into valve body (fig. 2L-32).

CAUTION: Bejore instailing the nssemoied valve body
in the gear housing, be sure the valve body stub shayt
locuting pin is fully engaged in the stub shayt cap notch.

(9) Lubricate stub shaft cap O-ring with power
steering fluid and install O-ring in valve body.
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NOTCH MUST INDEX WITH
PIN IN VALVE BODY

80021

Fig. 2L-32 Stub Shaft Instailation

CAUTION: Do not allow the stub shaft to disengage
Jrom the valve body pin. If disengagement occurs, the
spool valve will extend too farinto the valve body, allow
the damper O-ring to expand into the valve body grooves
and prevent valve withdrawal. If disengagement occurs,
attempt to remove the valve using a pull and turn mo-
tion. If this fails, proceed as follows: First be sure the
spool valve 1s free to rotate, then place the.valve body on
a flat surface with the notched end of the valve body

Jacing upward. Tap:the spool valve with a woed, oDl T

tic Tod until the damper O-ring i3 cut and remove the
valve. Replace the damper O-ring and reassemble the
valve body. Be sure all pieces of the cut O-ring are
removed before assembly.

Pitman Shaft and Side Cover

Cleaning and Inspaction

Clean the shaft and cover with solvent and wipe them
dry with lint free cloths.

[nspect the side cover bearing and mating surfaces for
wear, distortion, scoring, or distortion. Replace the
cover if it exhibits any of these conditions.

[nspect the pitman shaft bearing and seal surfaces
and sector teeth for cracks, wear, pitting, or scoring (fig.
2L-33). Inspect the adjuster screw for looseness, dam-
aged threads, or distortion. Replace the pitman shaft if

any. of.these conditions-are-noted. Howevertight-scor=—-
ing, corrosion, or.scratches on the shaft surfaees'may be-—

removed usingerocus cloth. ~ - . - T aea=t

A AR e,

i
o~ B e
L -

ADJUSTER SCREW

\mspscr THESE

SURFACES

MASTER SPLINE

60195

Fig. 2L-33  Pitman Shaft Inspection

Inspect the pitman shaft nut threads and master
spline for damage (fig. 2L-33). If either of these surfaces
are damaged, replace the shaft.

fack. Pjstbn and Wermshait

Disassembly

(1) Remove wormshaft, lower thrust bearing, and
bearing races from rack piston.

(2) Cut and remove seal ring and backup O-ring
from rack piston. Discard seal ring and O-ring.

(3) Remove ball return guide clamp attaching
serews and remove return guide clamp.

(4) Place rack piston on clean cloth and remove two-
piece ball return guide, arbor tool, and ball bearings.

Cleaning and Inspection

Clean all components with solvent and dry them using
filtered compressed air.

[nspect the wormshaft for wear, scoring, pitting, dis-
tortion, nicked threads, or cracks. Replace the worm-
shaft if it exhibits any of these conditions. Inspect the

- rack’ piston—for- scored; pittéd, or fiicked ball bearing
~grooves. Replace tHejworn‘ishir.ﬁnd: rack piston as an

assembly if either part is-damaged.
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[nspect the exterior surface of the rack piston for
wear or scoring and be sure the seal ring seat is clean
and free from burrs.

[nspect the rack piston teeth for chips, cracks, dents,
or scoring. If either the wormshaft or rack piston are
damaged, replace both parts as a matched set only.

Inspect each of the ball bearings for dents, nicks,
excessive wear, flaking, or flat spots and replace as
necessary. Inspect the ball return guides. Be sure the
guide ends, where the bearings enter and leave the
guides, are free of burrs or distortion.

Inspect the lower thrust bearing and bearing races for
wear or scoring. Replace any parts that are damaged or
worn.

Assembly

(1) Lubricate all components with power steering
fluid.

(2) Install backup O-ring in rack piston seal ring
groove.

(3) Install seal ring over backup O-ring (fig. 2L-34).

NOTE: The seal ring may appear slightly loose after
installation, however, this is normal. The seal ring wnll
tighten when exposed to system fluid at operating
temperature.

RACK PISTON

R —— o - o,

Fig. 2L-34 Rack Plston Seal Ring Instailation,

(4) Install wormshaft in rack piston.

(5) Align ball return guide holes with wormshart
grooves.

(6) Alternately install 18 ball bearings in rack pis-
ton bearing circuit hole adjacent to seal ring ifig. 2L-35).
Install silver ball bearing followed by biack ball bearing
until 18 bearings have been installed. Rotate wormshartt
slowly in counterclockwise direction when installing
bearings and press each bearing downward to make
room for following bearing. :

WORM SHAFT

INSTALL BALL BEARINGS 3
WHILE ROTATING WORM SHAFT  +7¥4y
COUNTERCLOCKWISE

RETURN
- GUIDE
RETURN <~ CLAMP
GUIDE s
HALVES =70 ‘,ﬂ‘ ; A
SR Yy 5 80493

Fig. 2L-35 Rack Piston Ball Bearing Instailation

NOTE: The wormshaft will back out of the rack piston
“when rotated during bearing mmstallation. Do no#-=tflorw

the wormshaft to back completely out of the rack piston.

(7) Fill one ball return guide half with petroleum
jelly and install six remaining ball bearings in guide (fig.
91.-35). Be sure bearings in guide are in sequence with
bearings in rack piston and that total of 24 ball bearings
are installed (18 in rack piston and 6 in return guide).

(8) Assemble both ball return guide halves and in-
sert guides in rack piston. Guides should fit loosely.

(9) Position bail return guide ciamp over guides and
install clamp attaching bolts and washers. Tighten bolts
to 10 foot-pounds (14 Nem) torque.

(10) Insert Arbor Tool J-21552 into rack piston until
it contacts wormshaft.

(11) Apply steady pressure against arbor tool to
maintain contact with wormshaft and back wormshart
out of rack piston.

NOTE: Do not allow the arbor tool and wormshast to
separate during wormshart removal. The ball bearings
could drop out of their circuits and fall inside the rack
pmiston making another disassembly/assembly pro-
cedure necessary.
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(12) Position assembled rack piston and arbor tool on
end and support assembly on wood blocks until ready to
install in housing (fig. 2L-36).

i

H

|

| N ARBOR
| ToOL
i

i

J-21552

SUPPORT BLOCK > az17Y

«:o:- Fig. 2L-36  Arhor Tool Installed in Rack Piston

NOTE: Do not allow the arbor tool to separate Jrom the
rack piston.

STEERING GEAR ASSEMBLY AND ADJUSTMENT

(1) Lubricate all components with power steering
fluid.

(2) Remount steering gear in vise (fig. 2L-12).
Clamp unmachined boss portion of housing in vise only.

(3) Install wormshaft lower thrust bearing and
bearing races on wormshaft. Installation sequence is:
race—bearing—race (fig. 2L-37). Coned sides of races
must face rack piston when installed.

(4) Install stub shaft cap O-ring in valve body (if not
installed previously). Be sure O-ring is seated against
edge of stub shaft cap.

(5) Insert wormshaft into valve body. Rotate worm-

~—~—shaft.until-drive~lugs engage in stub shaft—tap—and-

~- wormshaft locating-pin engages in valve body-notch {fig;
2L-38)- - s : 3 TR

LOWER
THRUST
BEARING

TOPS OF
CONES 4° CONICAL THRUST
MUST FACE BEARING RACES
BOTTOM OF

GEAR A42103

Fig. 2L-37  Wormshaft and Vaive Body Assembly

WORM SHAFT LOCATING PIN

% o "R

N, 80494

Fig. 2L-38 Vaive Body-Wormshatt Installation

(6) Install assembled valve body and wormshaft in
housing. Be sure wormshart locating pin is still fully
engaged in valve body notch before instailing (fig. 2L-
38).

CAUTION: Do not press against the stub shaft to in-
stall the vaive body and wormshart. This could cause the
stub shaft to disengage from the vaive body allowing the
spool valve O-ring to stip into the vaive body il grooves.
Perform installation by pressing directly on the vaive
body wnth the fingertips only (fig. 2L-38). In addition. be
sure the valve body is properiy seated before mstalling
the adjuster plug. When the valve body is seated cor-
rectly, the fluid return port in the gear housing will be
Jutlly wisible [fig. 2L-39). If the port is not visible. the
valve body-and wormshast-are-miscligned or the *hrust
bearing and races are improperty installed.
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Fig. 2L-39  Seating Vaive Body

(7) Place Seal Protector Tool J-6222 over end of stub
shaft and install adjuster plug in housing (fig. 2L-40).
Tighten adjuster plug to 20 foot-pounds (27 Nem)
torgue.

»

B
o
*

STUB  aeee=
SHAFT

At

Fig. 2L-40 Adjuster Plug Instailation

(8) Remove seal protector tool from stub shaft.

(9) Install rack piston in housing. Be sure worm-
shaft remains engaged with stub shaft. Do not damage
rack piston seal ring during installation. ‘
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(10) Align wormshaft with rack piston and turn stub
shaft clockwise to engage wormshaft in rack piston.
Maintain steady pressure on arbor tool until wormshaft
is fully engaged in rack piston.

(11) Remove arbor tool when rack piston seal ring is
inside housing.

(12) Rotate stub shaft until center tooth groove in
rack piston is aligned with center of pitman shaft bore.

(13) Install side cover gasket on side cover. Be sure
gasket rubber seal is seated in cover groove.

(14) Install side cover on pitman shaft.

(15) Thread side cover onto pitman shaft adjuster
serew until cover bottoms against shaft.

(16) Install pitman shaft in housing and mesh center
sector tooth of shaft with center tooth groove in rack
piston.

(17) Align side cover on housing and install cover
attaching bolts. Tighten bolts to 45 foot-pounds (61
Nem) torque. Be sure cover gasket is properly seated
pefore installing cover bolts.

(18) Thread adjuster screw locknut half-way onto
pitman shaft adjuster screw. Use hex wrench to prevent
adjuster screw from turning while installing locknut.

NOTE: The locknut has lefi-hand threads.

(19) Install end plug in rack piston and tighten plug
to 75 foot-pounds (102 Nem) torgue.

(20) Lubricate housing end plug O-ring with petro-
leum jelly.

(21) Install housing end plug and seat plug against
O-ring. If necessary, tap end plug lightly with plastic
mallet to seat it. Do not displace O-ring during
installation.

(22) Install housing end plug retainer ring. Position
ring end gap one inch (25.4 mm) away from hole in side
of housing. Tap end plug lightly to be sure plug and
retainer ring are seated.

(23) Adjust wormshaft bearing preload and pitman
shaft overcenter drag torque as outlined in Steering
Gear Adjustment. : %

Steering Gear Adjustment

The steering gear requires two adjustments which
are: wormshaft bearing preload and pitman shaft over
center drag torque. :

Wormshaft bearing preload is controiled by the
amount of compression force exerted on the conical
wormshaft thrust bearing races by the adjuster plug.

Pitman shaft overcenter drag torque is controiled by
the pitman shaft adjuster screw which determines the
clearance between the rack piston and pitman shart
sector teeth.

CAUTION: The following adjustment procedures
must be performed exactly as described and in the se-
quence outlined. Failure to do so can resulit in damage to
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the gear internal components and poor steering re-
sponse. Always adjust wormshart bearing preload first;
then adjust pitman shart overcenter drag torque last.

Wormshait Bearing Preload

(1) Seat adjuster plug in housing using Spanner
Wrench J-7624 (fig. 2L-16). Approximately 20 foot-
pounds (27 Nem) torque is required to seat plug.

(2) Place index mark on gear housing in line with
one of the holes in adjuster plug (fig. 2L-41).

(3) Measure back (counterclockwise) 1/2 inch (13
mm) from first index mark and remark housing (fig. 2L-
42).

DISTANCE
BETWEEN MARKS i
< 1/2 INCH {13 mm) e

N AJ42093 I

w e ofigoRb42- Remarkimy Housing  —=~ -

(4) Turn adjuster plug counterclockwise and align
adjuster plug hole with second mark made on housing.

(5) Install adjuster plug locknut. Place spanner
wrench on adjuster plug to prevent it from turning and
tighten locknut to 85 foot-pounds (115 Nem) torque us-
ing tool J-25194. Do not allow the adjuster plug to turn
while tightening locknut.

(6) Turn stub shaft clockwise to stop, then turn stub
shaft back one-quarter turn.

(7) Assemble torque wrench with maximum capac-
ity of 50 inch-pounds (6 Nem) and 12-point deep socket
and install wrench on splined end of stub shaft (fig. 2L-
43).

(8) Measure torque required to turn stub shaft.
Take reading with beam of torque wrench at or near
vertical position while turning stub shaft at an even rate
(fig. 2L-43).

MEASURE
HERE

/

; r v

TURN AT AN
EVEN RATE

D e

Fig. 2L-43  Measuring Wormshaft Bearing Preload

(9) Record reading. Torque required to turn stub
shaft should be 4 to 10 inch-pounds (0.45 to 1.1 Nem)
torque.

NOTE: If the measured torque reading is above or be-
low the specified limits, the adjuster plug may have
turned when the locknut was tightened, or the gear may
be incorrectly assembled, or the wormshart thrust bear-
mgs and races may be defective. Repair as required and
remeasure preload.

Pitman Shatt Overcenter Orag Torgue. ——— e~

—_-(1) Loosen~adjuster screw locknut. Turn pitman
shaft adjuster screw counterciockwise -until ‘screw is



fully extended; then turn screw back one full turn in
clockwise direction.

(2) Rotate stub shaft from stop-to-stop and count
total number of turns. '

(3) Starting from either stop, turn stub shaft back
1/2 total number of turns. This is gear center.
NOTE: When the gear is centered, the flat on the stub
shaft should face wpward and be parallel with the siude
cover (fig. 2L-44). In addition, the master spline on the
pitman shaft should be in line with the adjuster screw

(fig. 3L-45).

MASTER . it
SPLINE ADJUSTING

SCREW

i

Fig. 2L-44 Stub Shaft Position with Gear Canterad

(4) Install 50 inch-pound (6 Nem) torgue wrench
and deep socket on stub shaft and place wrench in verti-
cal position to take reading (fig. 2L-46).

(5) Rotate torque wrench 45 degrees each side of
center and record highest drag torque measured on or
near center (fig. 2L-46). Record drag torque reading.

(6) Adjust drag torque by turning pitman shaft ad-
juster screw clockwise until desired drag torque is ob-
tained. Adjust drag torque to following limits:

On new gears, add 4 to 8 inch-pounds (0.45 to 0.90 Nem)
torque to previously measured wormshaft bearing pre-
load but do not exceed a combined total of 14 inch-
pounds (2 Nem) drag torque.

On used gears (400 or more miles), add 4 to 5 inch-
pounds (0.5 to 0.6 Nem) torque to previously measured
wormshaft bearing preload but do not exceed a com-
bined total of 14 inch-pounds (2 Nem) drag torque.

(Ty Tighten pitman shaft adjuster screw locknut af-
ter adjusting overcenter drag torque: Tightenlocknut to
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. SIDE COVER

< i
Fig. 2L-46 Measuring Pitman Shaft Overcenter Drag Torque

20 foot-pounds (27 Nem) torque. Use hex wrench to
prevent adjuster from turning while tightening adjuster
screw (fig. 2L-14).

(8) Install steering gear and fill power steering
pump reservoir with Jeep Power Steering Fluid, or
equivalent.

(9) Bleed air from power steering system. Refer to
Fluid Level and [nitial Operation in Power Steering

.. .Pump section.
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SPECIFICATIONS

Power Steering Gear Specifications

HOOaE o el T R s S Recirculating Ball, worm and nut. Steering Gear Adjustment:

Bearings Worm Bearing Preioad . . . 4to0 10 inch-pounds (0.45 to 1.13 N-m)
WormShart Upelb 7, o 0 ol i TR Al i Needle Roller rotating torque. Refer to
LW s e e S ] Needle Roller Steering Gear Adjustment.

Pitrran SHaft" o vl b e o TV RIS Needle Roller Pitman Shaft Overcenter Drag Torque
FluidBa rieveaicc e stagn ™ o T Use Jeep Power Steering Fluid or (New gear with less than 400 miles service) . . . .4 to 8 inch-pounds
equivalent only. Do not use {0.45 10 0.90 N-m) in addition
transmission fluid. to worm bearing preioad
Power Steering System Fluid Capacity. . . . . .. ...... 1-1/4 pints but not to exceed total of
{0.59 liters) 14 inch-pounds (1.58 N-m)
(Used gear with over 400 miles service) . . . . . . 4 to 5 inch-pounds

(0.45 to 0.56 N-m) in addition
to worm bearing preload but
not to exceed total of 18 inch-
pounds (2.03 N-m)
Steering Ratio

Cds o o v o s R S e 17.5:1 constant ratio
Cha-Wag:Trle, . Siag i 10 g i s vy | 13/16:1 vanable ratic
Vaive Botly . s, s Se no s Three-way, open center, rotary-type.
804399

Torque Specifications

” » L et 4 5 -
Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item.
- e Tt o B P * \e{”:: Pk
- . e e e s = USA (ft-ibs) Metric (Nem)
Service Service
Service In-Use Service In-Use
Set-To Recheck Set-To Recheck
Torque Torque Torque Torque
Adjuster Plug Locknut. . . . . ... 85 75-35 115 102-129
Fiexible Coupling-to-Stubshaft Clamp Bolt (CJ) . . . . ... .... ... .. ... . . 45 40-50 61 54-68
Flexible Coupling-to-Stubshaft Clamp Boit {Cke-Wag-Trk) . . . . . .. . . ... . . . 30 25-35 41 3447
Gear Mounting Bolts (Cke-Wag-Trk) . . . .. . . ... ... ... .. ... ... ... 70 60-80 95 81-108
Gear Mounting Bracket-to-Frame Bolts (CJ). . . . . . ... ........ ... ... .. 55 50-65 75 68-88
Hose Fitmings . L. oot on o M i e e e e e e e e 30 25-35 41 3447
Intermeaiate Shaft Clamp Bolt/Nut . . . . . . .. ... ... ... ... ... ... . 30 25-35 33 3447
Mounting Bracket-to-Gear Bolts (CJ). . . . . . ... ... ... ... ... .. .. ... 70 60-80 95 81-108
PHMABIRN BREG (o0 00s0 S0 gash spmmpanie a0 B0 S 185 170-210 251 230-285
Pitman Shaft Adjuster Screw Locknut . . . . . .. .. ..... ... ... .. . .. .. 20 18-22 27 24-30
Return Guide Clamp Bolt . . . . . . . . .. .. .. .. ... 5 4-10.. 8 5-14
Rack-Piston End Plug. . . . . . .. ... .. 75 72-77 102 98-104
SideCQoverBoite-. " ., . v o T T e e S L 40 3045 54 41-61
All torque values given in foot-pounds and newton-meters with dry fits uniess otherwise specified.
80500

s . i , oG -
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POWER STEERING PUMP
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Pump Disassembly 2L-40

IN-VEHICLE SERVICE
Pump Shaft Seal and Pump Puiley

Removal

(1) Loosen pump belt adjusting boits, push pump
toward engine, and remove pump belt. '

(2) Remove pump pulley using tool J-25034 (fig. 2L-
47).

§ 0.005.INCH S
sHiM sTock B

- -1
:-3"/ .

Fig. 2L-48 Pump Shaft Seal Removal

Fig. 2L-47 Pump Puiley Removal

(3) Remove shaft seal using tool J-8842. Or, if seal
remover tool is not available, remove seal as follows:

(a) Wrap length of 0.005-inch (0.12 mm) thick
shimstock, approximately 2-1/2 inches (6.35 cm) long, Fig. 2L-49 Pump Shait Seal Instailation
around pump shaft. Work shimstock under and past
shaft seal until shimstock bottoms in seal bore (fig. 2L-

18). Instailation
(b) Cut metal body of shaft seal using sharp (1) Lubricate pump shaft and repiacement seal
chisel and pry seal out of pump body using screwdriver with power steering fluid.
(fig. 2L-48). Do not scratch or nick pump shaft or seal (2) Install seal on pump shaft and insert seal into
bore during seal removal. Aol pump body seal bore. Be sure spring side of seal faces
(4) Remove any small nicks, scratches, or corrosion toward pump body.

from pump shaft with crocus cloth. (3) Seat seal using tool J-7728 (fig. 2L.-49).
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(4) Install pump pulley using Tool J-25033 (fig. 2L-

50).

(5) Install pump belt and adjust beit tension. Refer
to Belt Tension Adjustment.

(6) Fill pump reservoir with power steering fluid
and bleed air from system. Refer to Fluid Level and
Initial Operation.

. TooL
J—25033"

,— i2918

Fig. 2L-50 Pump Pulley Instailation

Belt Tension Adjustment

T T eyl T

CAUTION ‘The power steering DUMD ON all*aiitomo- -

biles bwilt for sale i California is driven by a Serpentine
drive belt. The pump should not be moved in an attempt
to adjust the belt. Refer to Chapter 1C for belt adjust-
ment instructions.

Use Tension Gauge J-23600 to measure belt tension
(fig. 2L-52). When using the gauge, position it at the
center of the longest belt span to check tension. If check-
ing tension on a notched belt, be sure the gauge finger is
seated in one of the notched grooves in the belt.

(1) Loosen pump adjusting bracket bolits.

(2) Pull back on adjuster bracket with a 1/2-inch
drive breaker bar until belt is tight. Tighten adjusting
bracket bolts.

(3) Measure belt
(fig. 2L-52).

) Tighten or loosen pump belt until desired beit
tension is obtained. Refer to Specifications for belt ten-
sion figures for various models.

(57 Tighten all pump mounting and adjusting

tension with Gauge J-23600

bracket boits: LO—QO foot-pounas (41 \I-mﬁ?oi'g_ueafwrw—
adjusting belt tension. - - e Lo

{ 81101

Fig. 2L-51 Power Steering Pump Beit Drive (Callfornia Only)

Fig. 2L-52 Checking Beit Tension

Flow Control Vaive
anoval

. e ———

(1) Position dram oan under engme )
(2)_Disconnect:; pressnzglmse at.pump. Cap hose_ to
prevent dirt entry“and excessive fluid loss.™
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NOTE: Some power steering pump units may have a
metric thread pressure port fitting. This fitting 1s de-
signed for use with a pressure hose that uses an O-ring
seal (fig. 2L-7, View B).

(3) Remove pump union fitting and O-ring (fig. 2L-
53). Discard O-ring.

(4) Remove flow control valve and spring using
pencil-type magnet.

Instailation

(1) Lubricate replacement flow control valve and
union fitting O-ring with power steering fluid.

(2) Insert hex-end of flow control valve in replace-
ment valve spring.

(3) Install assembled valve and spring in pump
bore, spring-end first.

(4) Install replacement O-ring seal on pump union
fitting and install fitting in pump. Tighten fitting to 35
foot-pounds (47 Nem) torque.

(5) If pump pressure hose has metric fitting that
uses an O-ring seal, check seal condition before con-
necting hose to pump. Replace seal if damaged or worn.

RESERVOIR
STUD

RETAINING RING

e =

MOUNTING
STUD

0O-RING

- B S T

(6) Connect pressure hose to pump. Tighten hose
fitting to 35 foot-pounds (47 Nem) torque.

(7) Fill pump reservoir with power steering fluid.

(8) Start engine and check for leaks. Repair any
leaks as necessary.

(9) Bleed air from power steering system. Refer to
Fluid Level and Initial Operation.

(10) Remove drain pan.

FLUID LEVEL AND INITIAL OPERATION

The power steering system must be purged of air
whenever service procedures involving pump or gear
disassembly or hose removal have been performed. Air
must be removed from the system in order to obtain
normal steering action and response. When necessary,
bleed the power steering system as follows: i

(1) Fill pump reservoir with power steering fluid. -

(2) Operate engine until fluid reaches normal oper-
ating temperature of 170°F (76°C).

(3) Stop engine.

(4) Check and correct pump reservoir fluid level as
necessary.

PRESSURE PLATE  geTAINING RING

\\ PUMP RING
\ VANE
d/

MOUNTING STUD
O-RING

DOWEL PIN (2)
THRUST PLATE

~
~
PUMP SHAFT
MOUNTING. \
STUD
0-RING RESERVOIR
i 0O-RING AS50398

S

~ "Fg.2L-53 Power Steering Pump
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" Gauge J-23600- (fig.
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(5) Turn wheels to full left turn position and add
fluid to reservoir until at FULL COLD mark on dipstick.

(6) Start and operate engine at fast idle speed.

(7) Recheck reservoir fluid level and add fluid until
at COLD mark on dipstick.

(8) Bleed air from system by turning wheels from
side to side without contacting steering stops in either
direction. Maintain fluid level just above pump body.
-Fluid with air in it will be full of bubbles and have light
tan or tan-orange coloration.

(9) Continue turning wheels side to side until all air
has been bled from system. Air must be eliminated
before normal steering action can be obtained.

(10) When air has been purged from system, return
wheels to straight-ahead position and operate engine for
additional 2-3 minutes then stop engine.

(11) Road test vehicle to check steering action and
response.

(12) Recheck fluid level. Level should be at HOT
mark on dipstick after system has stabilized at normal
operating temperature. Add fluid if necessary but do not
overfill.

PUMP REMOVAL

(1) Loosen pump adjusting bracket bolts and nuts
and remove pump belt. Also remove air pump belt, if
equipped.

(2) Disconnect pressure and return hoses at pump.
Cap hoses to prevent dirt entry.

(3) On models with eight-cylinder engine, remove
bolts attaching pump front mounting bracket to engine
and remove pump and bracket as assembly, .

(4) On models with six-cylinder engine, remove
pump mounting bolts and nuts and remove pump.

(5) On models with eight-cylinder engine, if pump is
to be disassembled, remove front mounting bracket
from pump.

PUMP INSTALLATION

(1) On models with eight-cylinder engine, install
front mounting bracket on pump.

(2) On all models, position pump in mounting
bracket on engine and install pump-to-bracket attaching
bolts and nuts.

(3) Fill pump reservoir with power steering fluid
and turn pump pulley counterclockwise until bubbles no
longer appear in fluid.

(4) Install pump drive belt. Also install air pump
drive belt, if equipped.

(5) Adjust belt tension. Pull back on adjuster
bracket with breaker bar until belt is tight. Tighten
adjusting bracket boits.

"7 (6) Check and adjust belt gensfcfnﬁsﬁ;g Tension
;2,L~_5V2).- Refer -,:Lqiﬁelt Tensfon ~

Adjustment. ~ * -

(7) Tighten all pump mounting boits to 30 foot-
pounds (41 Nem) torque.

(8) Fill pump reservoir and bleed air from power
steering svstem. Refer to Fluid Level and Initial
Operation.

PUMP DISASSEMBLY

(1) Remove reservoir filler cap and drain fluid from
pump.

(2) Reinstall filler cap and clean pump with solvent
to remove exterior dirt.

(3) Remove pump pulley using tool J-25034 (fig. 2L-
47).

CAUTION: Inspect the exposed surface of the pump
shaft. Remove all traces of corrosion or nicks and
scratches wnth crocus cloth before disassembling the
premp. This wnll avoid damaging the pump bushing dur- -
ing disussembly—which might necessitate replacement
of the entire pump body.

(4) Mount pump in vise so pump shaft is pointing
downward. Do not overtighten vise as pump body could
be distorted.

(5) Remove pump union fitting and O-ring (fig. 2L-
53). Discard O-ring.

(6) Remove pump mounting studs.

(7) Remove pump reservoir and reservoir O-ring.
Rock reservoir back and forth to unseat it. Discard O-
ring.

(8) Remove mounting stud O-rings from counter-
bores in pump body (fig. 2L-53). Discard O-rings.

(9) Remove end plate retaining ring. Unseat ring
using punch inserted through 1/8-inch (3.17 mm) hole in
pump body opposite flow control valve and remove ring
using screwdriver (fig. 2L-54).

Fig. 2L-54° End Plate Ratainimg Ring Rsmoval
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(10) Remove end plate and spring (fig. 2L-33). If
plate sticks in pump body, tap plate lightly with plastic
mallet to free it.

(11) Remove flow control valve and valve spring
from pump using pencil-type magnet. Or, remove pump
from vise, invert pump, and allow valve and spring to
slide out of pump bore.

(12) Remove pump shaft, thrust plate, rotor and
vanes, pump ring, and pressure plate as assembly.
Remount pump in vise so shaft bore faces downward
and tap end of pump shaft with plastic mallet to remove

assembly (fig. 2L-55).

-
3
¥
=
%

Fig. 2L-55 Pump Shaft Assembly Removal

(13) Remove pump shaft snap ring and remove pres-
sure plate, pump ring, rotor and vanes, and thrust plate
from shaftt.

(14) Remove end plate O-rings from pump body bore.
Discard O-rings.. :

(15) Remove pump shaft seal from pump shaft bore
using tool J-3842.

Cleaning and Inspection

Clean all parts in solvent and dry them using filtered
compressed air: i :

Inspect the flow control valve and valve bore for pit-
ting, scoring, or wear and inspect the valve spring for

distortion or loss of tension. Insert the valve in the valve
bore and check for free movement. The valve must not
stick or bind. Replace the valve and spring as an assem-
bly only if either part exhibits any of the above condi-
tions. Replace the pump body if the valve bore is
damaged.

Check the capscrew located in the end of the flow
control valve. If loose, tighten it but take care to avoid
scratching or scoring the valve surfaces. Minor surface
irregularities can be removed using crocus cloth (only).

NOTE: The flow conirol valve and spring are serviced
as an ussembly only. Do not attempt to disassemble the

o control valve at any time.

Inspect the pressure plate, pump ring, and thrust
plate surfaces for wear, cracks, scoring, or-pitting. Also
check the surfaces for flatness and for being parallel
with the pump ring. Replace any part that is worn or
damaged. . .

NOTE: A high polish will always be present on the
pressure plate surfaces as a result of normal operating
contact with the rotor. Do not confuse this polish wnth
wewr or SCormg.

Inspect the rotor surfaces for pitting, wear, cracks, or
scoring and check all the rotor vanes for free movement
in the rotor slots. The vanes must not stick or bind.
Replace the rotor if damaged or worn and replace the
vanes if scored, worn, cracked, chipped, or if they stick
or bind.

Inspect the pump shaft for nicks, scoring, wear,
cracks, or worn splines. Replace the shaft if it exhibits
any of these conditions.

Inspect the pump body and reservoir for cracks,
porosity, or distortion and check the pump body bores
and O-ring counterbores for damage. Replace either part
if any of these conditions are noted.

PUMP ASSEMBLY

CAUTION: Do not allow dirt to enter the pump during
ussembly. All parts must be clean and lubricated berore
installation. Perrorm all assembly operations on a clean
work surface or a surface covered with clean, lint free
shop towels only. Install replacement O-rings, seals, and
snap rings only during assembly. Used or worn seals
il cause leaks, noise and rapid wear after assembly.

(1) Lubricate pressure plate, end plate, and all re-
placement O-ring seals with petroleum jelly. Lubricate
all other parts with power steering fluid.

(2) Install one end plate O-ring seal in third (bot-
tom) groove in pump body bore (fig. 2L-56).

(3) Install dowel pins in thrust plate (fig. 2L-57).

(4) Position rotor on thrust plate and align shaft
bores in rotor and plate.
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COUNTERSUNK
HOLE (FOR UNION SEAL)

COUNTERSUNK
HOLE (FOR
MOUNTING STUD
SEAL)

PUMP BODY
CORE PLUGS

RESERVOIR
O—RING SEAL
GROOVE

GROOVE 3
(FOR SEAL)

GROOVE 1 i SR
(FOR END PLATE v
RETAINING RING) (FOR SEAL)
Fig. 2L-56 Pump 0-Ring Seai Locations
PRESSURE PIN (2)
PLATE PR?:,ng
SHAFT BORE (NOT
COUNTERSUNK) THRUST
PLATE

GROOVE
OTOR g —
(FOR SPRING) o @ @E R
ARROW
TOWARDS
REAR
SHAFT
RETAINING
RING

60198

Fig. 2L-57 Pump Shaft Assembly Sequencs

(5) Assemble pump shaft, thrust plate, and rotor.
Insert splined end of shaft through thrust plate and
rotor and install shaft snap ring (fig. 2L-57). Do not
overspread snap ring. Open it only enough to install it.

(6) Install assembled thrust plate, rotor, and pump
shaft in pump body bore. _ _ _

(T) Align_thrust, plate dowel plns w1th,dowel holes
lxrpnmn,nng:tﬁg:z‘sasim e PR

W oy 2o v #

DOWEL PIN
HOLE

CROSSOVER
HOLE

Fig. 2L-58 Pump Ring Dowel Hoie Locations

(8) Install pump ring on dowel pins and over rotor
and thrust plate. Pump rotation arrow on pump ring
must face upward when ring is installed (fig. 2L-59). Do
not displace end plate O-ring during ring installation.

A mmwmumﬁ‘ ==
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(9) Install rotor vanes in rotor slots (fig. 21.-60).

Rounded edges of vanes must face outward.

(10) Lubricate pressure plate outside diameter and
chamfered surface with petroleum jelly.

(11) Install pressure plate on thrust plate dowel pins.
Spring groove in plate must face upward when installed
(fig. 2L-57).

(12) Seat pressure plate using large socket. Position
socket on plate and press downward approximately 1/16
inch (1.58 mm) to seat plate.

‘@ ROUNDED
1 EDGES

OF VANES

OUTWARD

Fig. 2L-60 Rotor Vane installation

(13) Lubricate remaining end plate O-ring seal with
petroleum jelly and install O-ring in second (center)
groove in pump body bore (fig. 2L-56).

(14) Install pressure plate spring on pressure plate.
Be sure spring is seated in plate spring groove (fig. 2L-
57

(15) Lubricate end plate outSIde diameter with petro-
leum jelly and install plate in pump body bore.

(16) Press end piate downward and install end plate
retaining ring (fig. 2L-61).

(17) Insert hex-end of flow control valve in valve

spring and install assembled valve and sprlng in pump :

body valve bore (fig.2L-62). Install assemny i valve
spring-end first. - g

END PLATE

Fig. 2L-61

End Plate and Retaining Ring Instailation

Fig. 2L-62 Flow Control Vaive and Spring Installation

(18) Install mounting stud O-ring seals in pump body
counterbores (fig. 2L-36). Lubricate O-rings with petro-
leum jelly before installation.

(19) Lubricate reservoir O-ring seal with petroleum
jelly and install seal in pump body seal groove.
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(20) Lubricate O-ring seal surface of pump reservoir
with petroleum jelly and install reservoir on pump body.
Be sure reservoir is aligned with mounting stud bores
and seals.

CAUTION: Be careful to avoid displacing or damaging
any of the O-ring seals during installation. Use a wood
or plastic tool to keep the reservoir sealin its seal groove
when installing the reservoir.

(21) Install mounting studs. Tighten studs to 35 foot-
pounds (47 Nem) torque.

(22) Lubricate pump union fitting O-ring with petro-
leum jelly and install O-ring on fitting.

(23) Install pump union fitting in flow control valve
bore and tighten fitting to 35 foot-pounds (47 Nem)
torque.

CAUTION: Some pump wunits have metric thread
unmion fittings which are designed for use with metric
hose fittings that use an O-ring seal (fig. 2L-7, View B).
If the uniom is to be replaced, be sure to install the
correct thread-type fitting.

(24) Install pump pulley using tool J-25033 (fig. 2L-
50).

(25) Install pump. Refer to Pump Installation.
(26) Fill pump reservoir and bleed air from system.
Refer to Fluid Level and Initial Operation.

SPECIFICATIONS
Power Steering Pump Specifications

Pump Type ... ........... Vane-type, constant displacement,

beit-driven hydrauiic pump.

Capacity at465 RPM. . . . . .. .. .. ... ........ 1.25 GPM

FlowRange . . . ... .. ... ........... 1.25 10 2.15 GPM
Relief Vailve Setting (Maximum Pressure):

60 FO R T1e A R 1100-1200 psi (7584-8274 kPa)

Cke-Wag-Trk. . . ........ 1400-1500 psi (3653-10342 kPa)

Pressure Test Specifications:

Initial pressure (engine at idle speed) . .80-125 psi (552-862 kPa)

Test pressures (gauge vaive closed) . . . . . . . Pressures must be

within maximum pressure

specifications and not vary by =

more than 50 psi (345 kPa)

THIING. s 0 - b SRRl L . e e 400 psi (2758 «Pa)

UM o SR Use Jeep Power Steering Fluid or

equivaient only. Do not use

transmission fluid. Use fluids

designed for power steering system use only.

Drive Beit Tension Specifications

gL h L BT R SRS S ST C I e

80502
USA (pounds) Metric (N})

New Beit* USA (ft-bs) New Beit* Used Belt

...... 125-155 90-115 556-689 400-512
...... 125-155 90-115 556-689 400-512
...... 125-155 90-115 556-689 400-512
...... 65-75 60-70 291-334 267-311
...... 125-155 90-115 556-689 400-512
...... 125-155 90-115 556-689 400-512
...... 125-155 90-115 556-689 400-512

*New beit specifications apply only to replacement beits. Once a beit has been tensioned and run, it is considered a used beit and should be adjusted

to used beit specifications.

80503

Torque Specifications

Service Set-To Torques shouid be used when bling p

Pump Mounting Studs . . . . . . .. ...
Pump Union Fitting . . ... ... ... ... ... .. ...,

PR T —————
o ——— I -
B o e

s. Service In-Use Recheck Torques should be used for checking a pre-torqued item.

USA (ft. Ibs.) Metric (N-m)

Service Service
Service In-Use Service In-Use

Set-To Recheck Set-To Recheck

Torque Torque Torgue Torque
...... 30 25-35 41 3447
...... 35 3040 47 41-54
...... 35 30-40 47 41-54
...... 35 3040 47 41-54
...... 35 3040 47 41-54
80504
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Tools
321567
PRESSURE TESTING GAUGE
ASSEMBLY
323600
BELT TENSION
48642 :
SHAFT SEAL ﬂ SR hasai
PROTECTOR 3
18841

SEAL INSTALLER

J-25034 JaRea _£ et
REMOVER

SEAL REMOVER J-25033
INSTALLER

70356
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