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GENERAL
All models are equippedwith an anti-theft, energy-

absorbingsteeringcolumn. The column is designedto
compressduring a front end collision.

The ignition switch andlock cylinder aremountedon
the column. When the lock cylinder is engagedin the
LOCK position, the ignition switch and steeringmecha
nism cannot be operated.On vehicles equippedwith
automatictransmission,the lock mechanismalso pre
ventsoperationof the gearshiftlinkage.

An Adjust-O-Tilt steeringcolumn is optionally avail
able on all models. This column also has the energy-
absorbingand anti-theftfeatures,

A centerslip-type telescopingintermediateshaft is
usedon all models. It is attachedto the steeringgear
with a flexible-type coupling and to the steeringco]umn
with a universaljoint.

STEERING COLUMN ALIGNMENT
1 Loosen two-piece toeboardseal cover and re

move lower clampbracket.
2 Removeinstrumentpanellower trim.
3 Loosen column mounting bracket-to-in

strument-panelattachingbolts.
4 Pull steeringcolumn upward.Maintain upward

pressure and tighten instrument panel-to-column
mountingbracketbolts to 20 foot-poundstorque.

5 Install lower clamp bracketand tighten bolts to
15 foot-poundstorque.

6 Tighten toeboardseal cover bolts to 10 foot-
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7 Install instrumentpanellower trim.
8 On vehicleswith automatictransmission,check

gearshiftmanual linkage for properoperation.Refer to
Automatic Transmissionsection.

STEERING WHEEL REMOVAL

CJ Models
1 Disconnectbatterynegativecable.
2 Placefront wheelsin straight-aheadposition.
3 Remove rubber boot and horn button from

steeringwheel. Rotatebutton until lock tabson button
align with notches in contactcup and pull upward to
remove.

4 Removesteeringwheelnut andwasher.

NOTE: If equippedwith sportstyle wheel, removebut
ton, nut and washer, button. retaining ring, and horn
contact riug.

5 Remove plastic horn contact cup retainerand
removehorn contactcup andcontactplatefrom steering
wheel.

6 Remove horn contact pin and bushing from
steeringwheel.

7 Paint or scribe alignment marks on steering
wheel andsteeringshaft for assemblyreference.

8 Removesteeringwheel usingPullerJ-25115fig.
11-1.

Cherokee-Wagoneer-TruCk Models
1 Disconnectbatterynegativecable.
2 Placefront wheelsin straight-aheadposition.

11-1

poundstorque.
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SERVICE DIAGNOSIS-ALL COLUMNS
Lock System

"1

Condition PossibleCause Correction

Sectorstripped.

Lock bolt damaged.

Defectivelock cylinder.

Damagedhousing.

Damagedsector.

Damagedrack.

Shearflangeon sectorshaft
collapsedtilt column.

1 Lockbolt spring brokenor
defective.

2 Damagedsectortooth.

3 Defectivelock cylinder.

4 Burr on lock bolt or housing.

5 Damagedhousing.

6 Damagedrack.

7 Ignition switch stuck.

8 Actuatorrod restricted.

9 Transmissiongearshiftlinkage
adjustmentincorrect.

10 Sectorinstalledincorrectly.

11 Interferencebetweenbowl
shroud andremoterod
tilt column.

1 Lock cylinder defective.

2 Ignition switch defective.

3 Rack preloadspring broken
or deformed.

4 Burrs on sector,rack,housing,
supportor actuatorrod coupling.

Replacesector.

Replacelock bolt.

Replacelock cylinder.

Replacehousing.

Replacesector.

Replacerack.

Replacesector.

1 Replacelock bolt spring.

2 Replacesector.

3 Replacelock cylinder.

4 Removeburr.

5 Replacehousing.

6 Replacerack.

7 Replaceignition switch.

8 Removerestriction.

9 Adjust linkage.

10 Install correctly.

11 Replacebowl shroud or
remoterod as required.

lock cylinder.

ignition switch.

preloadspring.

1

2

3

4

5

6

7

1

2

3

4

5

6

7

WILL NOT UNLOCK

WILL NOT LOCK

HIGH EFFORT 1 Replace

2 Replace

3 Replace

4 Removeburr.
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STEERING 11-3

Lock System Continued

Condition PossibleCause Correction

HIGH EFFORT 5 Bentsectorshaft. 5 Replaceshaft.
Continued

6 Iefective rack. 6 Replacerack.

7 Remoterod restricted. 7 Removerestriction.

8 Bent remoterod. 8 Straightenor replace.

9 ignition switch mounting 9 Straightenor replace.
bracketbent.

10 Extrememisalignmentof 10 Replaceeitheror both.
housingto cover tilt column.

11 Distorted coupling slot in rack 11 Replacerack.
tilt column.

WILL STICK 1 Remoterod deformed. 1 Straightenor replace.
IN "START"

2 Any high effort condition. 2 Checkitemsunderhigh effort.

KEY CANNOT BE 1 Ignition switch is not set 1 Readjust.
REMOVED IN correctly.
"OFF-LOCK"

2 Defectivelock cylinder. 2 Replacelock cylinder.

LOCK CYLINDER 1 Lock cylinder with defective 1 Replacelock cylinder.
CAN BE REMOVED retainer.
WITHOUT DEPRES
SING RETAINER 2 Lock cylinder retainermissing. 2 Replacelock cylinder.

3 Burr over retainerslot in 3 Removeburr.
housingcover.

HIGH EFFORTON 1 Distortedrack. 1 Replacerack.
LOCK CYLINDER
BETWEEN "OFF" 2 Burr on tangof shift gate 2 Removeburr.
AND "OFF-LOCK" automatic column.

3 Linkage not adjusted. 3 Adjust linkage.

LOCK BOLT HITS 1 Ignition switch is not adjusted 1 Adjust ignition switch.
SHAFT LOCK IN correctly a]Ll excepttilt column.
"OFF" POSITION
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Ignition System

vu

6 Lack of greaseon bearingsor
bearingsurfaces.

7 Lower shaftbearingworn or
broken.

8 Uppershaftbearingworn or
broken.

9 Shaft lock plate cover loose.

1 Tighten pinch bolts to 30 ft.-lbs.
torque.

2 Align column.

3 Align column and replace
coupling.

4 Repairor replacejoint and
align column.

5 Lubricate with multi-purpose
grease.

6 Lubricate with multi-purpose
grease.

7 Replacebearing.Checkshaft
andreplaceif scored.

8 Replacebearingassembly.

Condition PossibleCause Correction

ELECTRICAL 1 Poorbatteryconnection. 1 Connectsecurely.
SYSTEM WILL
NOT FUNCTION 2 Connectorbody looseor

defective.
2 Tighten or replace.

3 Defectivewiring. 3 Repairor replace.

4 Defectiveignition switch. 4 Replaceignition switch.

5 Ignition switch not adjusted
properly.

5 Adjust switch.

SWITCH WILL 1 Defectiveignition switch. 1 Replaceswitch.
NOT ACTUATE
MECHANICALLY

SWITCH CANNOT 1 Switch remoterod deformed. 1 Repair,straightenor replace.

BE ADJUSTED
CORRECTLY 2 Sectorto rack engagedin

wrong tooth.
2 Engagecorrectly.

Column

Condition PossibleCause Correction

NOISE IN COLUMN 1 Coupling bolts not tightened.

2 Columnnot correctly aligned.

3 Coupling pulled apart.

4 Broken lower joint.

5 Horn contactring not lubricated.

9 Tighten threescrewsto 15 in.-ll.
torque, or if missing,replace.
CAUTION: Usespecifiedscrews
only.
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Column Continued

Condition PossibleCause Correction

NOISE IN COLUMN 10 Shaft lock retainingring not 10 Replacesnapring. Checkfor
Continued seated, properseatingin groove.

11 Oneclick when in "off-lock" 11 Normal-lock bolt is seating.
position andthe steeringwheel
is movedall exceptautomatic
column.

12 Loose sight shieldsall except 12 Bend to eliminate rattle.
automaticcolumn.

HIGH STEERING 1 Column misaligned. 1 Align column.
SHAFT EFFORT

2 Defectiveupperor lower bearing. 2 Replaceasrequired.

3 Tight steeringuniversaljoint 3 Repairor replace.
tilt column only.

4 Flashon I.D. of shift tube 4 Replaceshift tube.
at plastic joint tilt column only.

5 Frozenupperor lower bearings 5 Replacebearings.
all exceptmanualcolumn.

MISCELLANEOUS 1 Shroudlooseon shift bowl. 1 Bendson shroudover lugs on

Housingloose on jacket-will be bowl. Tighten four mounting

noticedwith ignition in "off- screwsto 60 in.-lbs. torque.
lock" anda torque appliedto
the steeringwheel.

LASH IN MOUNTED 1 Instrumentpanel bracket 1 Tighten to 20 ft.-lbs. torque.

COLUMN ASSEMBLY mountingbolts loose.

2 Broken weld nuts on jacket. 2 Replacejacketassembly.

3 Column bracketcapsulesheared. 3 Replacebracketassembly.

4 Column bracketto jacket 4 Tighten to 20 ft.-lbs. torque.
mountingbolts loose.

5 Looselock shoesin housing 5 Replaceshoes.
tilt column only.

6 Loosetilt headpivot pins tilt 6 Replacepivot pins.
column only.

7 Loose lock shoepin in support 7 Replacepin.
tilt column only.

8 Loosesupportscrewstilt 8 Tighten to 60 in.-lbs. torque.
column only.
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Column Continued

Condition PossibleCause Correction

STEERINGWHEEL 1 Excessiveclearancebetween 1 Replaceeitheror both pivot
UPPERHOUSING holesin supportor housing pins.
LOOSETILT and pivot pin diameters.
COLUMN ONLY

2 Defectiveor missinganti-lash 2 Add spring or replaceboth
spring in centeringspheres. spheres.

3 Upper bearingnot seating 3 Replacebearingandhousing.
in housing.

4 Upperbearinginner raceseat 4 Install seat.
missing.

5 Loose supportscrews. 5 Tighten to 60 in.-lbs. torque.

6 Bearingpreloadspring missing 6 Replacepreloadspring.
or broken.

STEERINGWHEEL 1 Loosefit betweenlock shoeand 1 Replacelock shoesand pivot
LOOSE-EVERY shoepivot pin, pin.
OTHER TILT
POSITIONTILT
COLUMN ONLY

STEERING COLUMN 1 Shoeseizedon its pivot pin. 1 Replaceboth.
NOT LOCKING IN
ANY TILT POSITION 2 Shoegroovesmay haveburrs 2 Replaceshoe.
TILT COLUMN ONLY or dirt.

3 Shoe lock spring weak or broken. 3 Replacelock spring.

STEERINGWHEEL 1 Pivot pins arebound up. 1 Replacepivot pins.
FAILS TO RETURN
TO TOP TILT 2 Wheel tilt springis defective. 2 Replacetilt spring.
POSITION TILT
COLUMN ONLY 3 Turn signalswitch wirestoo 3 Adjust position of wires.

tight improperly routed.

NOISE WHEN 1 Uppertilt bumpersworn. 1 Replacetilt bumper.
TILTING COLUMN
TILT COLUMN 2 Tilt springrubbing in housing. 2 Lubricate with multi-purpose
ONLY grease.

ONE CLICK WHEN 1 Seatingof lock bolt. 1 None.Click is normal
IN "OFF-LOCK" characteristicsoundproduced
POSITION AND THE by lock bolt as it seats.
STEERINGWHEEL
IS MOVED
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Column Continued

Condition PossibleCause Correction

HIGH SHIFT EFFORT 1 Column not alignedcorrectly 1 Align.
AUTOMATIC AND in car.
TILT COLUMN ONLY

2 Lower bowl bearingnot aligned 2 Assemblecorrectly.
COrrectly.

3 Lack of greaseon seal or bearing 3 Lubricate.
areas.

IMPROPER TRANS. 1 Shearedshift tubejoint. 1 Replaceshift tube assembly.
MISSION SHIFTING
AFTER ANY NECES- 2 Improper transmissiongearshift 2 Adjust linkage.
SARY CORRECTIONS,
THE NEUTRAL START 3 Loose lower shift lever. 3 Replaceshift tube assembly.
SWITCH IS TO BE
CHECKED AND AD- 4 Impropershift gate. 4 Replacewith correctpart.
JUSTEDASREQUIRED
AUTOMATIC AND
TILT COLUMN ONLY

TURN SIGNAL WILL 1 Loose switch mountingscrews. 1 Tighten to specified torque
NOT CANCEL 25 in.-lbs..

2 Switch or anchorbossesbroken. 2 Replaceswitch.

3 Broken,missingor out of 3 Repositionspringsor replace
position detent,returnor switch as required.
cancellingspring.

4 Unevenor incorrectcancelling 4 Adjust switch position.
camto cancellingspring inter- a If interferenceis correct
ference.12 in/side, andswitch will still not

cancel,replaceswitch.
b If interferencecannotbe

correctedby switch adjust
ment,replacecancelling
cam or switch.

Turn Signal

Condition PossibleCause Correction

TURN SIGNAL 1 Turn signallever loose. 1 Tighten mountingscrew
DIFFICULT TO 12 in.-lbs..
OPERATE

2 Yoke brokenor distorted. 2 Replaceswitch.

3 Loose or misplacedsprings. 3 Repositionspringsor replace
switch.

4 Foreign partsand/ormaterials. 4 Removeforeign partsand/or
material.

5 Switch mountedloosely. 5 Tighten mountingscrews
25 in.-lbs..
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Turn Signal Continued

Condition PossibleCause Correction

TURN SIGNAL 1 Broken lanechangepressure 1 Replaceswitch.
WILL NOT INDICATE pador spring hanger.
LANE CHANGE

2 Broken, missingor misplaced 2 Replaceor repositionas
lanechangespring, required.

3 Jammedbaseor wires. 3 Loosenmountingscrews,
repositionbaseor wires and
retightenscrews25 in.-lbs.

TURN SIGNAL 1 Foreignmaterialor looseparts 1 Removematerialand/orparts.
WILL NOT STAY impedingmovementof yoke.
IN TURN POSITION

2 Broken or missingdetentor 2 Replaceswitch.
cancellingsprings.

3 Noneof the above. 3 Replaceswitch.

HAZARD SWITCH 1 Foreignmaterial between 1 Removeforeign material.
CANNOT BE hazardsupportcancelling a No foreign materialimpeding
TURNED OFF leg andyoke. function of hazardswitch-

replaceturn signal switch.

HAZARD SWITCH 1 Loose switch mountingscrews. 1 Tighten mountingscrews
WILL NOT STAY ON 25 in..lbs..
OR DIFFICULT
TO TURN OFF 2 Interferencewith othercorn- 2 Removeinterference.

ponents.

3 Foreign material. 3 Removeforeign material.

4 None of the above. 4 Replaceswitch.

NO TURN 1 Defectiveor blown fuse. 1 Replacefuse.
SIGNAL LIGHTS

2 Inoperativeturn signalflasher. 2 Replaceturn signalflasher.

3 Loose chassisto column 3 Connectsecurely.
connector.

4 Disconnectcolumnto chassis 4 Replacesignalswitch.
connector.Connectnew switch
to chassisandoperateswitch
by hand.

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

5 If vehiclelights do not operate 5 Repairchassiswiring as required.
checkchassiswiring for opens,
grounds,etc.
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STEERING 11-9

Turn Signal Continued

TURN INDICATOR 1 Inoperativeturn flasher. 1 Replaceturn flasher.Note:
LIGHTS ON IN- Thereare two flashersin the
STRUMENTPANEL system.Consult manualfor
ON, BUT NOT location.
FLASHING

2 Loosechassisto column 2 Connectsecurely.
connection..

3 Burnedout or damagedfront 3 Replacebulb.
or rearturn signal bulb.

4 Inoperativeturn signalswitch. 4 Replaceturn signal switch.

5 To determineif turn signal 5 Replacesignalswitch.
switch is defective,substitute
new switch into circuit and
operateswitch by hand.If the
vehicle’s lights operatenormally,
signal switch in inoperative.

6 If the vehicleslights do not 6 Repairchassiswiring as required
operate,check.light sockets usingmanualas guide.
for high resistanceconnections,
the chassiswiring for opens,
grounds,etc.

FRONTOR REAR 1 Burned out or damagedturn 1 Replacebulb.
TURN SIGNAL signalbulb.
LIGHTS NOT
FLASHING . .

2 High resistanceconnectionto 2 Removeor repairdefective
groundat bulb socket. connection.

3 Loose chassisto column 3 Connectsecurely.
connector.

4 Disconnectcolumnto chassis 4 Replaceturn signalswitch.
connector.Connectnew switch
into systemandoperateswitch
by hand.

If turn signal lights are now on
and flash, turn signal switch is
inoperative.

5 If vehicle lights do not operate, 5 Repairchassiswiring as required
checkchassiswiring harness usingmanualasguide.
to light socketsfor opens,
grounds,etc.
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Turn Signal Continued

Condition PossibleCause Correction

STOP LIGHT NOT 1 Loosecolumn to chassis 1 Connectsecurely.
ON WHEN TURN connection.
INDICATED

2 Disconnectcolumn to chassis 2 Replacesignal switch.
connector.Connectnew switch
into systemwithout removing
old. Operateswitch by hand.
If brakelights work with
switch in the turn position,
signalswitch is defective.

3 If brakelights do not work 3 Repairconnectorto stop light
checkconnectorto stop light circuits using servicemanual
socketsfor grounds,opens,etc. as guide.

TURN INDICATOR 1 Burnedoutbulbs. 1 Replacebulbs.
PANEL LIGHTS
NOT FLASHING 2 High resistanceto groundat 2 Replacesocket.

bulb socket.

3 Opens,groundsin wiring harness 3 Locate andrepair as required.
from front turn signalbulb Use service manualas guide.
socketto indicatorlights.

TURN SIGNAL 1 Inoperativeturn signalflasher. 1 Replaceturn signal flasher.
LIGHTS FLASH
VERY SLOWLY 2 Systemchargingvoltagelow. 2 Increasevoltageto specified.

Use servicemanual.

3 High resistanceground at 3 Repairhigh resistancegrounds
light sockets. at light sockets.

4 Loose chassisto column 4 Connectsecurely.
connection.

5 Disconnectcolumn to chassis 5 Replacesignalswitch.
connector.Connectnew switch
into systemwithout removing
old. Operateswitch by hand.
If flashing occursat normal rate,
thesignal switch is defective.

6 If the flashingrateis still 6 Locate andrepairas required.
extremelyslow, checkchassis Use servicemanual asguide.
wiring harnessfrom the con
nector to light socketsfor
grounds,high resistancepoints,
etc.
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Turn Signal Continued

Condition PossibleCause Correction

HAZARD SIGNAL 1 Blown fuse. 1 Replacefuse.
LIGHTS WILL NOT
FLASH-TURN 2 Inoperativehazardwarning 2 Replacehazardwarning
SIGNAL FUNCTIONS flasher, flasherin fusepanel.
NORMALLY

3 Loose chassisto column
connection.

3 Connectsecurely.

4 [isconnect column to chassis
connector.Connectnew switch
into systemwithout removing
old. Depressthe hazardwarning
lights. If they now work
normally, the turn signal switch
is defective.

4 Replacethe turn signal switch.

5 If the lights do not flash, check
wiring harness"K" leadfor open
betweenhazardflasherand
connector.If open, fuseblock
is defective.

5 Repair or replacebrown wire
or connectoras required.

60659J

3 Remove horn cover attachingscrews from un
dersideof steeringwheel andremovehorn cover.

NOTE: ]f’equipped with sport style ,,‘heel., remove but
toii, nut and washer. buttoo retoiiiiiig ring, and horn
COil tact i’ing.

4 Disconnect horn wire from switch in steering
wheel cavity. Gently pull and wiggle connector to
remove.

5 Removesteeringwheelnut andconnector.
6 Paint or scribe alignment marks on steering

wheelandsteeringshaft for assemblyreference.
7 Removesteeringwheel usingPullerJ-25115fig.

11-1.

STEERING WHEEL INSTALLATION

CJ Models
1 Align paint or scribe marks on steeringwheel

andsteeringshaft and install steeringwheel.

2 Install horn contactpin and bushingin steering
wheel. Be surebushingis seatedfully.

3 Assemblecontact plate,horn contactcup, and
plastic horn contact cup retainer. Install assembled
parts in steeringwheel andinstall attachingsc:rews.

4 Install steeringwheel washer and nut. Tighten
nut to 20 foot-poundstorque.

5 Install rubber boot andhorn button on steering

wheel.

Fig. 11-1 Steering Wheel Removal

Chorokee-Wagoneor-Truck Models
1 Align paint or scribe marks on steering shaft

and steeringwheel and install steeringwheel.
2 Install steeringwheel washer andnut. Tighten

nut to 20 foot-poundstorque.
3 Connecthorn wire to switch in steeringwheel.
4 Install steeringwheelhorn cover.

NOTE: If equippedwith the sport style wheel, install
tile horn contact ring, buttonretaining ring, washerand
nut, and horn button.

J-251 15

/
AJ70145

6 Connectbatterynegativecable. 5 Connectbatterynegativecable.
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STEERING COLUMN REMOVAL

CAUTION: Handle the steering column with special

care after it is removedfront the vehicle.Sharpblows on
the end of’ the steeringshaftor shift levers, leaning on
the column assembly,or dropping the assemblycould
shear or loosen the plastic fastenersthat maintain col
ii ti/ti 1lg?dity.

1 Disconnectbatterynegativecable.
2 On vehicles with automatic transmission,dis

connecttransmissionshift rod at steeringcolumn shift
lever.

NOTE: On Wagoneerand Cherokeemodelswith power
brakes, the gearshift linkagemustfirst be placedin the
"1" range detentposition in order to gain accessto the
shift rod-to-sfrift leverreta;ining clip.

3 Removesteering column-to-intermediateshaft
U-joint pinch bolt.

CAUTION: Do not attempt to separate the inter
mediateshaftand steeringcolumnat this time. If sepa
rated, the plastic connector injected into the
in termediateshaftcould be damaged.

4 On WagoneerandCherokeemodelswith air con
ditioning, removeleft duct extension.

5 Remove steering column-to-instrument panel
bezel.

NOTE: On Wagoneer,Cherokee,and Truckmodels,the
screwsthat attach the two halvesof the bezelare located
behind the lower bezelhalf

6 Removebolts attachingsteeringcolumn mount
ing bracketto instrumentpanel.

7 Removebolts attachingsteeringcolumn mount
ing bracketto steeringcolumn andremovebracket.

CAUTION: To avoid damagingthe mountingbracket
breakawaycapsules,store the bracket in a sa.fe place
until serviceoperationsare completed.

8 Removeupperandlower toe plates.
9 On vehicles with automatic transmission,dis

connectwiring terminalat neutral safetyswitch.
10 Disconnectwiring harnessconnectorsat igni

tion switch. Disconnectblack connectorfirst. Release
connectorsby pressinglock tab on eachconnector.

11 DisconnectCruiseCommandterminal connector
if equipped.

12 Separatesteering column from intermediate
shaft andremovesteeringcolumn.

STEERiNG COLUMN INSTALLATION

WARNING: Use only the specifiedscrews, bolts, and
nuts when. servicing the column. Do not use any sub
stitute fristeners. Tighten all fasteners to the specified
torque only to maintain the energy-absorbingcom

pressonaction. of the column.. Bolts and screwslonger
than specifiedmustnot beusedas theymaypreventthe
column from compressingunder impact. The bolts or
outs securing the coivmn mouoting bracket to the in
strumeotpanel mustbe tightened to the proper torque
so that the bracketwill breakaway underimpact.

1 Install steeringcolumn in vehicle and connect
column to intermediateshaft.

2 Install intermediate shaft-to-column U-joint
pinch bolt. Tighten bolt to 30 foot-poundstorque.

3 Connect Cruise Command wiring terminal if
equipped.

4 Connect wiring harnessconnectorsto ignition
switch. Install white connectorfirst-black connector
last.

5 On vehicles with automatic transmission,con
nectwiring harnessconnectorto neutralsafetyswitch.

6 Install upper and lower toe plates but do not
tighten attachingbolts completely.

7 Install mounting bracket on steering column
and tighten bracket‘attachingbolts to 15 foot-pounds
torque.

8 Align steeringcolumn andinstrumentpaneland
install mounting bracket-to-instrumentpanelbolts. Do
not tightenbolts completely.

9 Pull steering column upward and tighten
mounting bracket-to-instrumentpanelbolts to 20 foot-
poundstorque.Be sureto maintainupwardpressureon
column when tighteningbolts.

10 Tighten toeplatebolts to 15 foot-poundstorque.
11 Install both halves of steeringcolumn-to-in

strumentpanelbezel.
12 On Wagoneer,Cherokee,andTruck modelswith

air conditioning, install left duct extension.
13 Connect transmissionshift rod to steeringcol

umnshift lever.
14 Connectbatterynegativecable.
15 On vehicleswith automatictransmission,check

operation of gearshift linkage and adjust linkage if
necessary.

16 Install toeboardparts.
17 Connectall electrical componentsandcheck for

properoperation.
18 Install instrument panel trim, steeringcolumn

bezel,andleft side air conditioningduct if equipped.
19 On vehicle with automatictransmission,check

gearshiftmanual linkage for proper operation.Refer to
Automatic Transmissionsection.

20 Connectbatterynegativecable.

STEERING COLUMN-MANUAL TRANSMISSION

Column Disassembly

NOTE: Steering column removal is not necessaryif
only the anti-theft cover, lock plate and snapring, can
celing cam, turn signal switch, upper bearing preload
spring, or lock cylinder are to be serviced fig. 11-2.
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1. STEERING WHEEL NUT
2. WASHER
3. ANTI-THEFT COVER
4. STEERING SHAFT SNAP RING
5. LOCKPLATE
6. BUSHING
7. HORNCONTACTPIN
8. SPRING
9. CANCELLING CAM

10. UPPER BEARING PRELOAD SPRING
11. THRUSTWASHER
12. TURN SIGNAL SWITCH SCREW 3
13. TURN SIGNAL SWITCH
14. BUZZER SWITCH
15. BUZZER SWITCH SPRING
16. TURN SIGNAL LEVER KNOB

17. TURN SIGNAL LEVER
18. TURN SIGNAL LEVER SCREW
19. UPPIER BEARING
20. HOUSING RETAINING SCREW 4
21. HOUSING
22. RACKPRELOADSPRING
23. KEY RELEASE LEVER SPRING
24. WAVE WASHER
25. LOCK BOLT
26. LOCK RACK
27. REMOTE ROD
28. SPRING WASHER
29. KEY RELEASE LEVER
30. HAZARD WARNING SWITCH KNOB
31. SECTOR

32. TOE PLATE UPPER HALF
33. SEAL
34. INTERMEDIATE SI’IAFT COUPLING
35. TOE PLATE LOWER HALF
36. INTERMEDIATE SHAFT
37. INTERMEDIATE SHAFT-TO-STEERING

SHAFT U-JOINT
38. SNAP RING
39. RETAINER
40. LOWER BEARING
41. LOWER BEARING ADAPTER
42. SHROUD
43. JACKET
44. IGNITION SWITCH
45. IGNITION SWITCH SCREW 2

60684

Fig. 11-2 Steering Column-Manual Transmission

However, the column musthe remoredin order to serv
ice any of the remaining components.if the columnis
removed, remove the coInm n-to-iostrument panel
mounting bracketand install SupportFixture J-23074
fig. 11-3. Mount the column in ; is by clairping the
supportfixture flange in the i’ise.

1 Placefront wheelsin straight-aheadposition.
2 Disconnectbatterynegativecable.
3 Coverpaintedareasof column.
4 Removesteeringwheel.
5 Remove anti-theft cover. Use two screwdrivers

to pry cover off of lock plateand out of column.

VU
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6 Compress lock plate using Lock Plate Com
pressorTool J-23653 and unseatwire snap ring from
steeringshaft groovefig. 11-4. Discard snap ring, do
not reuse.

WARNING: The lock plate is under strong spring
tension.

7 Removelock platecompressortool.
8 Removesnapring, lock plate,turn signalcancel

ing cam, upper bearing preload spring, and thrust
washerfrom steeringshaft.

CAUTION: When the steering shaft snap ring is re
moved, the shaft is free in the column. During bench
overhaul, remove the shaft by pulling it out from the
lower end of column. Do not allow the shaft to fall out
wheneverthe columnis removedfrom the vehicle.

9 Remove hazard warning switch knob. Press
knob inward andunthreadknob from column.

10 On vehicles without Cruise Command,remove
turn signalleverattachingscrew andremovelever.

11 On vehicles with Cruise Command,disconnect
two of four wires at switch connector.Fold wires back
alongharness.Tapewires to harnessandtapelength of
string to harnessto aid removal.

12 Unhook turn signal switch wire harnesscon
nectorfrom bracketat lower endof steeringcolumn.

13 Disconnectinstrumentpanelharnessconnector
from turn signal switch harnessconnectorby lifting
plastic lock tab on connectorand separatingconnectors
fig. 11-5.

14 Wrap tape around turn signal switch harness
connectorto preventsnaggingduring removal.

15 Removeturn signal switch attachingscrewsand
removeswitch. Pull switch andharnessstraightup and
out of housingfig. 11-6.

TOOL
FLANGE

N

Fig. 11-3 Attaching Support Fixture
Fig. 11-4 Removing Lock Plate Snap Ring

Fig. 11-5 Disconnecting Turn Signal Switch Harness Connectors

Fig. 11-6 Removing-Installing Turn Signal Switch
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16 On vehicleswith Cruise Command,removeturn

signalleverandswitchandremoveswitchharnessusing

string previouslytapedin place.
17 Placeignition lock cylinder in RUN position.

18 Compresslock cylinder retainingtab usingthin
bladed screwdriver and remove lock cylinder from

column.

NOTE: The lock cylinder retaining tab is accessible

through the slot adjacent to the turn signal switch
mounting boss fig. 11-7. If the retaining tab is not
visible through the slot, scrape i liiock any casting

,t7ash out of the slot to provide acce,s.

19 Remove ignition switch from lower end of col
umnfig. 11-8.

20 Removescrews attachinghousingandshroudto

column jacket fig. 11-9 and remove housing and
shroud.

25 Removerack preloadspring fig. 11-13.
26 Remove sector through lock cylinder hole in

housing.Pushon block tooth of sectorwith blunt punch

to removefig. 11-14.

Fig. 11-1 Lock Cylinder Retaining Tab Location

21 Disengageremoterod from lock rack.
22 Removescrewsattachingshroudto housingfig.

11-10andseparateshroudand housing.
23 Remove wave washer from key-releaselever

pivot and removekey-releaselever and spring fig. 11-
11.

24 Remove lock rack and lock bolt assemblyfig.

Fig. 11-9 Removing-Installing Housing and Shroud

Vi

Fig. 11-8 Removing-Installing Ignition Switch

NOTE: Although the preceeding steps can be per
.torrned with the column mountedin the vehicle, the
fhiiowing stepscan be performedonly after thecolumn
has beenremoved.

27 Removecolumn from vehicle, if necessary,and
mount column in vise using Support Fixture Tool J
23074fig. 11-3.

28 Removesteeringshaft.
29 Removesnap ring from lower bearingretainer

andremoveretainer,bearing,and adapter.11-12.
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Fig. 11-11 Wave Washer Position

WARNING: Useonly specifiedscrews,bolts, and nuts
when servicing the column, and tighten all fastenersto
the specifiedtorqueonly to maintain the energy-absorb
ing compressingaction of the steering column. In
correct length screwsor bolts maypreventthe column
fromcompressingunderimpact. The boltsor nutssecur
ing the column mounting bracket to the instrument
panelmustalso betightenedto theproper torqueso that
the bracketwill breakawayunderimpact.

1 Coat all friction and bearing surfaces with
multi-purposegreasebefore assembly.

2 Install sector on sector shaft. Install sector
through lock cylinder hole in housing fig. 11-15. Use
blunt tool to presssectorontoshaft.Be suresectorturns
freely after installation.

3 Install rack preload spring fig. 11-13. Bowed
side of spring must bearagainstlock rack whenrack is
installed.

VU

Fig. 11-10 Removing Shroud From Housing

Fig. 11-12 Removing Lock Rack and Lock Bolt

Column Assembly

60668

Fig. 11-13 Removing-InstallIng Rack Preload Spring
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4 Assemblelock bolt and lock rack fig. 11-16.

5 Install assembledlock bolt and lock rack in
housingfig. 11-16. Mate block tooth of lock rack with
block tooth of sectorfig. 11-17L

6 Install key-releaselever return spring overpost
in housingfig. 11-18.Insert releaselever finger in lock
rack slot andposition hole in leverover threadedhole in
housingpost fig. 11-19. Be sure inner end of spring
contactsreleaselever.

Fig. 11-17 Installing Lock Bolt and lock Rack

7 Raisekey-releaselever slightly and install end
of releaselever spring betweenleverand housingboss
fig. 11-20.

8 Coat wave washer with multi-purposegrease
and install washeron postandover releaseleverfig. 11-
11.

9 Positionshroudon housingandinstall attaching
screws.Tighten screwsto 18 inch-poundstorque.Do not
displace releaselever wave washer when assembling
shroudand housing.

10 Install remote rod on lock rack. Insert short
hookedendof rod in lock rack.

11 Install assembledshroudandhousingon column
and install attachingscrewsfig. 11-9. Tighten screws
to 60 inch-poundstorque.

12 Install lock cylinder in housing. Insert key in
lock, hold cylindersleeve,androtatekeyclockwiseuntil
key stopsthis retractsactuator.

Vi

RACK BLOCK TOOTH

Fig. 11-14 Removing Sector

60673

Fig. 11-16 Assembling Lock Bolt and lock Rack

/
SECTOR BLOCK TOOTH 60674

Fig. 11-15 Installing Sector
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Fig. 11-19 Positioning Key-Release Lever Spring

13 Insert lock cylinder in housingbore with cylin
der tab aligned with keyway in housing.Pushcylinder
inward until it bottoms. Rotate key counterclockwise
until drive sectionof cylinder mates with sector.Push
cylinderin fully until tab engagesin housinggroove.

14 Turn lock cylinder clockwise to stop, then
counterclockwiseto stopat Off-Unlock position.

15 Placeignition switch in Off-Unlock position as
follows:

REMOTE ROD HOLE

SWITCH SLIDER

[LCCESSORY

OFF-LOCK

OFF

Vi

___________

SWITCH
POSITIONS

START

Fig. 11-21 Positioning Ignition SwItch

b Move switch slider to extremeleft to Ac
cessoryposition.

c Move slider two positions to right from Ac
cessoryposition to Off-Unlock position.

d Insertremoterod into hole in switch slider.
e Position switch on column and install at

taching screws. Tighten screws to 35 inch-pounds
torque.

16 Install lower bearing,bearingadapter,retainer,
and snapring in lower endof column.

60679

Fig. 11-18 Installing Key-Release lever and Spring Fig. 11-20 Securing Key-Release Lever Spring

SPRING

/
REMOTE
ROD

a Positionswitch on jacketfig. 11-21.
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17 Install steeringshaft through lower end of col
umn andinto upperbearingin housing.

18 Install turn signal switch and wire harness.
Bend wires against connector and feed connector
through housingandshroud.

19 Align turn signalswitch in housinganLd install
switch attaching screws. Tighten screws to 35 inch-
poundstorque.

20 On vehicles without Cruise Command, install
turn signal lever. Tighten lever attaching screw to 35
inch-poundstorque.

21 On vehicles with Cruise Command,install lever
and switch assembly. Use string previously taped in
place to guide wires into housing. Remove string and
tape. Connectwires to switch terminal and install lever
attaching screw. Tighten screw to 35 inch-pounds
torque.

22 Install thrust washer, upper bearing preload
spring, and canceling cam on steeringshaft. Position
cancelingcamas shownin figure 11-22.

23 Placeturn signal switch in neutralpositionand
install hazardwarningswitch knob.

24 Positionlock plateon steeringshaft,
25 Install snapring on sleeveof CompressorTool J

23653 and threadtool sleeveonto end of steeringshaft
fig. 11-23.

26 Compress lock plate and install snap ring in
steeringshaftgroovefig. 11-23.

27 Install anti-theft cover.
28 Remove Support Fixture Tool J-23074 and in

stall column mounting bracket.Tighten bracketattach
ing bolts to 22 foot-poundstorque.

29 Hook turn signal switch wire harnessconnector
on column mountinglugs.

30 Install steeringwheel.
31 Install steeringwheel nut and tighten nut to 30

foot-poundstorque.
32 Install steeringcolumn in vehicleif removed.
33 Connectbatterynegativecable.

STEERING COLUMN-AUTOMATIC TRANSMISSION

Column Disassembly

NOTE: Steering column removal is not necessaryif
only the anti-thoft cover, lockplate and snapring, upper
bearing preload spring, canceling cam, turn signal
switch, or lock cylinderare to be serviced.However, the
cola tnt in ust be removedin order to serviceany of the
remainingcomponents.if the columa in ust be removed,
remove the column mounting bracketand install Sup
port Fixture J-23074 fig. 11-3. Mount the column in a
vise by cla taping the supportfixture flange in the vise.

1 Disconnectbatterynegativecable.
2 Placefront wheelsin straight-aheadposition.
3 Remove column-to-instrumentpanel bezel and

left air conditioningduct if equipped.
4 Coverpaintedareasof column.
5 Removesteeringwheelfig. 11-1.
6 Remove anti-theft cover. Use two screwdrivers

to pry coveroff lock plateandout of housing.
7 Compress lock plate using CompressorTool J

23653and unseatsnap ring from steeringshaftgroove
fig. 11..4.

Vi

Fig. 11-23 Installing lock Plate and Snap Ring

CANCELLING
CAM

60680

Fig. 11-22 Positioning Turn Signal Switch Cancelling Cam
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WARNING: The lock plate is under strong spring
tellSion.

8 Removelock plate compressortool and remove
snapring. Discardsnaprir1g, do not reuse.

CAUTION: When. the snapring is removed,the steer
ing shaft is free in. the column..If the column.is removed
tar bench.overhaul, do n.ot let the shaftfall outwhenthe
columnis removed.

9 Removelock plate,cancelingcam, upperbearing
preloadspring, andthrustwasherfig. 11-24.

10 On vehicleswithout Cruise Command,remove
turn signallever attachingscrewandremovelever.

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 harnessto aid removal.

12 Push inward on hazard warning switch knob
andunthreadknob in counterclockwisedirection.

13 Place gearshift lever in Park position. Remove
lever retainingpin usingpunchandremovelever.

14 Unhook turn signal switch wire harnesscon
nectorfrom column.

15 Disconnectturn signalswitch harnessconnector
from instrumentpanelharnessconnectorfig. 11-5.Lift
connectorlock tab to separateconnectors.

16 Usingstiff wire or paperclip, compresslock tab
retaining shift quadrantlight wire in connnectorblock
and disconnectwire.

17 Removecolumn lower bracketand plastic har
nessprotector.

18 Removecolumn-to-instrumentpanel mounting
bracket if turn signal switch is to be removed with
column mountedin vehicle.

19 Wrap tape around turn signal switch harness
connectorto preventsnaggingfig. 11-25.

20 Removeturn signal switch attachingscrewsand
removeswitch and harness.Pull switch straightup and
out of column.

21 On vehicleswith Cruise Command,removeturn
signal lever attaching screw and remove lever and
switch as assembly.Guideswitch harnessout of column
usingstring previouslytapedto harness.

Vi

UPPER BEARING
PRELOAD SPRING

BEARING

SECTOR

NUT

0

LOCK

ANTI-THEFT COVER

‘SNAP RING

REMOTE

LOCK PLATE
CANCELLING CAM

SPRING

SHROUD

RETAINER

STEERING
SHAFT 42056

Fig. 11-24 SteerIng Column-Automatic Transmission
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22 Place lock cylinder in LOCK position. Compress
lock cylinder retainingtab andremovelock cylinder fig.
11-7.

NOTE: The retaining tab is accessiblethroughthe tab
slot in the housing fly. 11- 7. if the tab is not visible
f/i rough the slot, scrapeor lHiocl all castingflash from
f/ic slot.

23 Remove ignition switch from lowe:r end of
column.

24 Removeupperhousingattachingscrewsandre
move upperhousing.

NOTE: The reni o te rod a o I sh t q ii adran t light wire
if equippedwill be rernoced as Hi assemblyalong with.
f/ic upperhousing.

25 Removethrust cup from upperhousingfig. 11-

THRUST
CUP

AJ42050

26 Removelock bolt and lock rack andremoverack
preloaclspring fig. 11-27.

27 Remove sector from sector shaft using blunt
punch fig. 11-17. Note position of sectorfor assembly
reference.Remove sector through lock cylinder hole in
housing.

28 Removeshift gate lock from upperhousing.Ex
amine shift gate lock detentsfor wear. Replace]ock if
excessivelyworn.

29 Removeshift quadrant.Quadrantis retainedby
two clips which mustbe priedout with small punchfig.
11-28.

30 Remove shift quadrant light cover. Remove
screw retainingsocketassemblyandremoveassembly.

31 Removeshift bowl from columnjacket.
32 Remove nylon lower bowl bearing from upper

endof column tube fig. 11-29.

42051

1

TAPE HARNESS TO
PREVENT SNAGGING

Fig. 11-25 Removing Turn Signal Switch Harness

26.
Fig. 11-27 Housing Components

SHIFT,
GATE
LOCK

Fig. 11-26 Thrust Cup Position Fig. 11-28 Shift Quadrant Retainer Clip Removal
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COLUMN
JACKET TUBE
UPPER END

Fig. 11-29 Shift Bowl Lower Bearing Position

NOTE: Although the proceedingsteps are performed
with the cola in a moanted in the car, the,followingsteps
can be peiformed only ffer the column has been
reiiioi’ed.

33 Removecolumn from vehicle. Refer to Steering
Column Removal.

34 Remove steering shaft from lower end of
Column.

35 Remove lower bearing retainer, retainer ring,
lower bearingpreloadspring, andnylon washerfig. 11-
30.

36
37
38
39

Fig. 30 Lower Bearing Assembly

ri

2 Install shift tube.
3 Install nylon thrustwasherin lower endof shift

tube with flat side of bearingfacingupperend of tube
fig. 11-30.

4 Install preload spring, lower bearing with
metal face toward retainer, bearingretainer, and re
tainerring.

5 Install neutralsafetyandbackuplampswitch.
6 Install nylon lower bowl bearingin upperendof

jacket.

NOTE: The bearing mustbe insfailed with the smaller
insidediameter fcinq the lower endof thejacket, and

AJ42052 . . .
with the beaHng notchesengagedin the three locator
crimps in the column fIg. 11-29.

7 Align shift howl with shift tube spline and in
stall bowl.

8 Install rack preloadspring in upperhousingfig.
11-27.

9 Position large end of sectoron sectorshaft and
presssectorin placeusing blunt punch fig. 11-15.

10 Install shift gate lock and install two counter
sunk attachingscrewsfig. 11-26. Tighten screwsto 45
inch-poundstorque.

11 Install shift quadrant lamp and install lamp
cover.

12 Install shift quadrant indicator and press re
tainerclips into place with flat side toward bow].

13 Assemblelock bolt andlock rack fig. 11-16.
14 Install assembledlock bolt andlock rackin shift

howl fig. 11-31.

AJ42055

Removeneutralsafetyandbackuplamp switch.
Removeshift tubebearingretainingscrews.
Removeshift tube.
Removenylon shift tubebearingfrom tube.

1 Apply multi-purpose greaseto all friction and
bearingsurfaces.

BEARING
LOCATOR
CRIMP TYPICAL

I
NOTCH NYLON
TYPICAL BEARING

NYLON
THRUST
WASHER

BEARING
METAL FACE
TOWARDS
RETAINER

SNAP
RING

LOCK
RACK

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

Column Assembly

Fig. 11-31 Installing Lock Rack and Lock Bolt
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NOTE: Block toot/i cf’ lock racl in msf engage block
tooth of sectorfig. 11-17.

15 Install nylon thrustcup in upper housingwith

flared end of cup facingoutward fig. 11-26.
16 Rotateshift howl counterclockwiseto stop and

install upperhousing.Tighten housingattachingscrews

to 60 inch-poundstorque.

NOTE: Theshift boii’l iiiust be ii the Par/cposition and
f/ic i ack p a lied do ii’ ii maid before iii stalling the upper
/1011511g.

17 Guideshift quadrantlamp wire andremotelock
rod into positionbetweenshift bowl andcolumn jacket.

18 Install turn signal switch and harnessassembly
in column.

19 Remove tape from turn signal switch wire har
ness connectorand position harnessin protector and
protector-to-columnjacket.

20 Install turn signal switch retaining screws.Be
sureswitch actuatingleverpivot is correctlyalignedand
seatedin upper housing pivot boss before installing
screws.

21 On vehicles without Cruise Command, install
turn signal lever and lever attaching screw. Tighten
screwto 35 inch-poundstorque.

22 On vehicleswith Cruise Command,install turn
signalleverandswitch assembly Guidewiresinto hous
ing using string previously taped in place. Remove
string and tape. Connect wires to switch terminals. In
stall lever attachingscrew andtighten screw to 35 inch-
poundstorque.

23 Install steeringshaft if removed. Install shaft
throughlower endof column and into upperbearing.

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

25 Align lock plate splines with steering shaft
splines and install lock plate. Be sure cancellingcam
shaft protrudes through dogleg opening in lock plate
fig. 11-32.

26 Install replacementsteeringshaft snapring on
sleeveof Lock PlateCompressorTool J-23653andthread
tool onto steeringshaft fig. 11-23.

27 Compresslock plateandseatsnapring in steer
ing shaftgroove.

28 Removecompressortool
29 Install anti-theft cover.
30 Align cancelingcam and index marks on steer

ing shaft andsteeringwheel and install steeringwheel.
Tighten steeringwheelnut to 20 foot-poundstorque.

31 Install hazard warning light switch knob and
steeringwheel trim cover.

32 Install gearshiftlever.
33 Install lock cylinderin cover.
34 Install ignition switch on column.
35 Placeshift bowl in any position exceptPark and

rotate bowl counterclockwiseuntil lock rack bottoms
againstlower surfaceof bowl.

36 Place ignition switch in Off-Unlocked position
as follows fig. 11-33:

a Move switch slider toward left to Accessory
position.

b Move slider two positions toward right to
Off-Unlock position.

c Insertremoterod into slider hole andattach
ignition switch to column. Tighten switch attaching
screwsto 35 inch-poundstorque.

d Move switch slider out of Off-Unlock posi
tion after attachingswitch to column.

37 Install column if removed.Refer to SteeringCol
umn Installation.

38 Adjust neutralsafetyandbackuplamp switch.
39 Install lower finish panel, air conditioningduct

if equipped,and column-to-instrumentpane] bezel.
40 Removeprotectivewrappingfrom paintedareas

of column.
41 Connectbatterynegativecable.

ADJUST-O-TILT STEERING COLUMN

Column Disassembly

NOTE: Although it is possibleto disassemblethesteer
ing column down to the upperhousingwith the column
mounfed in the vehicle, the column mustbe removedif
disassemblyis to be more extensive.If the column is
removed,useSteeringColumnSupportFixture J-23074
to mount the columnassemblyin a vise fig. 11-3.

1 Disconnectbatterynegativecable.
2 Coverpaintedareasof column.
3 Removesteeringwheel.
4 Remove gearshift lever retaining pin and re

move gearshiftlever.
5 Removeanti-theft cover. Use two screwdrivers

to pry cover off lock plateandout of housing.

ri

Fig. 11-32 Cancelling Cam and Lock Plate Position
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Fig. 11-33 Positioning Ignition Switch

6 Compress lock plate using Lock Plate Com
pressorTool J-23653, and unseatround wire snapring
from steeringshaft groovefig. 11-4.

WARNING: The lock plate is under strong spring
pressure.

7 Removelock plate compressortool and remove
snapring. Discardsnapring, do not reuse.

8 Removelock plate, cancelingcam, upperbearing
preloadspring,andupper bearingandbearingrace.

9 On vehicles without Cruise Command,remove
turn signalleverattachingscrewand removelever.

10 On vehicles with Cruise Command, remove
wires from switch terminal in lever. Fold two of four
switch wires back, along harnessand tape wires in
place.Tapelengthof stringto harnessto aid removal.

11 Presshazardwarninglight switch knob inward
andremov&knob by turning counterclockwise.

12 Unhook turn signal switch wire harnesscon
nector from mounting bracket on lower right side of
column jacket.

13 Loosentoeboardbolts.
14 Remove bolts attachingmounting bracket to

steeringcolumn.
15 Removenuts attachingmounting bracketto in

strumentpaneland removemountingbracket.
16 Removewire harnessplastic protectorfrom col

umn jacket.
17 Wrap tapearound harnessconnectorto prevent

snaggingfig. 11-25.
18 Removeturn signal switch retainingscrewsand

removeswitch andwire harness.Pull switchstraightup
andout of column.

19 On vehicleswith Cruise Command,removeturn
signal lever attaching screw and remove lever and
switch. Guide switch wire harnessout of column using
stringpreviously tapedto harness.

20 Insert ignition key in lock cylinder and place
cylinder in LOCK position.

21 Compress lock cylinder retaining tab and re
move lock cylinder fig. 11-7.

NOTE: The retaining tab is accessiblethrough the tab
slot in the housing fig. 11-7.. If the tab is not visible
throughthe slot, removeall castingflashfrom the slot.

22 Removespring clips retaining shift quadrant
usingpunchor long needlenosepliers andremovequad
rant fig. 11-28.

23 Removeshift quadrantmounting bracketand
light socket.

24 Removetilt releasehandle.
25 Remove cover retaining screws and remove

coverfrom column.
26 Remove lock sector tension spring retaining

screw.Unhookspringfrom lock sectorshaftandremove
spring.

27 Remove snap ring from lock sector shaft and
removesector,shaft, andlockpin.

28 Install tilt releasehandleand place upperhous
ing in full upwardtilt position.

29 Insert screwdriverin tilt spring retainer slot
and compressretainerapproximately3/16 inch. Rotate
retainer1/8-turn counterclockwiseandremoveretainer
andspring.

WARNING: Tilt spring is understrong spring tension.

30 Placehousingin centernon-tilt position.
31 Removehousingpivot pins usingTool J-21854-1

fig. 11-34.

Fig. 11-34 PIvot Pin Removal

32 Lift tilt releasehandle to disengagelock shoes
and removehousing. Removetwo ball bearingassem
blies from housingif bearingsare to be serviced.

33 Removetilt releaselever.
34 Removereleaseleverpin from housingusingpin

punchor Tool J-22635fig. 11-35.

REMOTE ROD HOLE

ri

ACCESSORY

OFF-LOCK
OFF-UNLOCK
2 POSITIONS TO THE
RIGHT OF ACCESSORY

STAI..

RUN

ACTUATOR ROD HOLE
60683

TOOL
J-21854-1

AJ67076
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NOTE: Whenremoiiiig the re/eas lerer pin, compress
the lockshoesprings to re/ic ic spri rig tension on thepin.

35 Remove lock shoe pin from housing using pin
punch or Tool J-22635fig. 11-36 andremovelock shoes
andlock shoesprings.

NOTE: Whenre mo iiiig t/ e bc/c /i o pin, 0 mpressthe
locks/roesprings to reliei’e spring tensionon thepIn fig.
11-36.

36 Disconnectsteeringshaft at intermediateshaft
coupling. Remove steeringshaft through upperend of
column.

37 Disassemblesteeringshaft by folding shaft at
90° and separatingupperand lower halvesof shaft at
flexible joint fig. 11-37.

38 Removeignition switch.

39 Removeneutralsafetyandbackuplamp switch.
40 Removelock rack andremoterod.
41 Remove lower hearingretainer snap ring and

removeretainer,hearing,andadapter.
42 Removescrews attachingsupport to shift bowl

and removesupport.
43 Remove shift gate pin and remove shift gate

from support.
44 Remove shift tube retaining ring and thrust

washer.
45 Remove shift tube from column jacket using

Shift TubeRemoverTool J-23072fig. 11-38.

Fig. 11-37 Steering Shaft Assembly

Fig. 11-38 Removing Shift Tube

46 Remove retainer plate by rotating shift bowl
clockwise, sliding plate out of jacketnotches,tipping it
down toward shift bowl hub at 12 o’clock position and
removingplate-bottomside first fig. 11-39.

47 Removewave washerandshift tubespring.
48 Removeshift bowl from columnjacket.
49 Remove lower bearingretainerspring clip fig.

11-40.
50 Remove lower bearingretainer,lower bearing,

andbearingadaptor.

PIN
PUNCH

RELEASE
LEVER

Fig. 11-35 Removing Release Lever Pin

/
LOWER SHAFT

BEND 900

TO SEPARATE

JOINT

UPPER
SHAFT

AJ7 0202

Fig. 11-36 Removing Lock Shoe Pin

AJ7O 199
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Fig. 11-39 Removing Retainer Plate

Column Assembly
1 Coat all bearing and friction surfaces with

multi-purposegrease.
2 Mountshift bowl on column jacket.
3 Install shift tube spring, wave washer,andre

tainerplate in shift bowl.
4 Install shift tube through lower end of column

jacketand align tubesplinewith shift bowl keyway.
5 Insert Installer Tools J-23073-2and -4 in shift

tube fig. 11-41. Spring-loadedlower foot of too] must
engageshift tube inner shoulderandtool guide mustbe
seatedin shift tube.

6 Tighten tool springtensionnut to snugfit.
7 PlaceReceiverTools J-23073-3and-4 over puller

stud and tighten Tool Nut J-23073-2to pull tube into
shift bowl fig. 11-42.

8 Removeshift tube installertools.
9 Install shift tube thrust washer and retainer

platesnapring.
10 Install lower bearingadaptorwith notchedend

of adaptorfacinglower.end of column.

SHIFT
BOWL

"I

AJ70200

ANTI-THEFT COVER

SEAT

NUT

LOCK

REMOTE ROD
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COUPLING

V
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V
V

PINCH
BOLT

BEARING
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SPRING

BEARING 2

ABRASION SHIELD

INTERMEDIATE
SHAFT 41101

FIg. 11-40 AdJust-0-TIIt SteerIng Column
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Fig. 11-41 Positioning Shift Tube Installer Tools

Fig. 11-42 Pulling Shift Tube into Shift Bowl

AJ7 0201

11 Install lower bearing in column with metal face
of bearingtowardlower endof column

lower bearing retainer and retainer12 Install
spring clip fig. 11-40.

13 Install pin andshift gatein support.

14 Install support in shift bowl. Align V-nLotch in
supportwith notch in columnjacketlocatedat 9 o’clock
position.

15 Install support-to-shiftbowl attachingscrews.

16 Assemblesteeringshaft.

17 Install steering shaft through upper end of
column.

18 Install ball bearingsin housingif removed.Be
surethereare 14 balls in eachbearing.

20 Insert ignition switch remote rod betweenshift
bowl and column jacket, and into guide channel in left
side of support.

21 Placelock rackon remoterod fig. 11-43.
22 Guide housingover steeringshaftandlock rack

andalign lock shoeswith teeth in support.

23 Align housing and support pivot pin holes and
install pivot pins usingfiber mallet or brassdrift.

24 Install lock shoes,lock shoe springs,tilt bump
ers,andlockpin in housing.

25 Install lock sectorand sectorshaft. Largetooth
on sectormust engagelargeslot in lock rack.

Fig. 11-43 Lock Rack and Remote Rod Position

"I

TOOL
J-23073-2

RETAINER
PLATE

LOCK RACK

LOCK ROD

AJ70205

J-230734 AJ70203

LOCK SECTOR
TENSION SPRING

‘

AJ70204

19 Install tilt releasehandle. Fig. 11-44 Lock Sector and Tension Spring Position
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26 Install sectorshaftretainingsnapring.

27 Hook lock sectortensionspring on lockpin. En
gagesector and install spring retaining screw fig. 11-
44.

28 Place housingin full upwardtilt position and
install tilt spring andseat.

29 Presstilt spring retainer into housingapprox
imately 3/16 inch and rotate retainer approximately
1/8-turn clockwiseto securespring.

30 Placehousingin centertilt positionandremove
tilt releasehandle.

31 Install cover on housingandinstall coverattach
ing screws.

32 Guideshift quadrantlight wire upwardthrough
housingand downwardbetweenshift bowl and column
jacket.

33 Install shift quadrantmountingbracketandat
tachlight socket.

34 Hook baseof shift quadrantover tabs on left
side of retainerandplace in position.

35 Install shift quadrantpointer in shift bowl and
engagepointer in quadrant.

36 Install quadrantretainerclip with flat side of
clip facingdownward.

37 Install tilt releasehandle.

38 Install turn signal switch andswitch harnessin
column. Guide switch wire harnessbetweencover and
column jacket.

39 On vehicles without Cruise Command, install
turn signal lever and lever attaching screw. Tighten
screwto 35 inch-poundstorque.

40 On vehicleswith CruiseCommand, install turn
signal lever and switch assembly.Guide switch wire
harnesssinto cover using string previously taped to
harness.Removetape from harnessand connectwires
to switch terminal; Install lever attaching screw and
tightenscrewto 35 inch-poundstorque.

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-
poundstorque.

NOTE: Be sure the switchactuating leverpivot is cor
rectiy aligned and seatedin the housingpivot boss be
.fbreinstalling the switchattachingscrews.

43 Install mounting bracket on steeringcolumn.
Tighten bracket-to-column bolts to 15 foot-pounds
torque.

44 Position column mounting bracket on in
strumentpaneland install bracket-to-instrumentpanel
attachingnuts. Tighten nuts to 20 foot-poundstorque.

45 Tighten toeboardbolts to 10 foot-poundstorque.

46 Install bearingrace, bearingrace seat,preload
spring, andcancelingcam on steeringshaft.

47 Align lock plate splines with steering shaft
splinesand install lock plate.Cancelingcamshaftmust
protrudethrough openingin lock platefig. 11-32.

48 Install replacementsteeringshaft snapring on
Lock Plate CompressorTool J-23653and install tool on
steeringshaftfig. 11-23.

49 Compress lock plate and push snap ring into
steeringshaftgroovefig. 11-23.

50 Connect steering shaft to intermediateshaft
coupling.

51 Install gearshiftlever in shift bowl. Guidelever
over lock sectortensionspringandinto bowl. Align lever
retaining pin holes with pin punch and install lever
retainingpin usingfiber mallet or brassdrift.

52 Install lock cylinderasfollows:

stop.

a Insertignition key in lock cylinder.

b Hold lock cylinderand turn key clockwiseto

c Align cylinder locking lug with keyway in
coverandinsertcylinder in cover.

d Push lock cylinder againstlock sector.Ro
tate cylinder counterclockwiseuntil cylinder engages
sector andpushcylinder inward until cylinder retainer
tab snapsinto place.

53 Installsteeringwheel.

54 Adjust gearshiftlinkage andneutralsafetyand
backuplamp switch.

55 Install lower finish panel and air conditioning
duct if equipped. Install steering column-to-in
strumentpanelbezel.

56 Removeprotectionfrom paintedcolumn areas.

57 Connectbatterynegativecable.
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GENERAL
Two different designmanual steeringgear units are

used in Jeep vehicles. Left-hand drive mode]s use a
recirculatingball, worm and nut-type gear fig. 11-45.
Right-hand drive models use a worm and roller-type
gear fig. 11-46.

In the recirculatingball-typegear,the wormshaftand
ball nut are in line with thesteeringshaftin the column.
The ball nut is mountedon the wormshaftand is driven
through steel ball bearings which circulate in spiral
groovesmachinedin the wormshaftand ball nut. The
bearingsact as a rolling threadbetweenthe wormshaft
and ball nut. The ball nut is directly engagedby the the
pitman shaft teeth.

In the worm and roller-typegear,only the wormshaft
is in line with the steeringshaft in the column. The
roller gear and shaft assemblyare mounted in a fixed
position in the steeringgear.The three-toothroller gear
is attachedto theroller shaftby a steelpin. The steering
arm is attacheddirectly to the splinedend of the roller
shaft.

BALLS AND WORM BEARING
WORM SHAFT GUIDES ADJUSTER LOCKNUT

SEAL
/_ I

WORM
BEARING

WORM
BEARING

Fig. 11-45 RecirculatIng Ball Gear-Left-Hand DrIve VehIcles

STEERING GEAR-LEFT-HAND DRIVE VEHICLES

Removal
1 Remove intermediate shaft-to-wormshaftcou

pling clamp bolt anddisconnectintermediateshaft.

Page
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Steering Gear-Right Hand Drive Vehicles 11-34

Fig. 11-46 Worm and Roller Gear-Right-Hand Drive Vehicles

2 Removepitmanarm nutandlockwasher.
3 Remove pitman arm from pitman shaft using

PullerTool J-6632.
4 On Wagoneer,Cherokee,and Truck models, re

move bolts attachingsteeringgear to frameandremove
gear.

5 On CJ models:
a Raise left side of vehicle slightly to relieve

tension on left front spring and place support stand
underframe.

b Removebolts attachingsteeringgearlower
bracket to frame.

c Removebolts attachingsteeringgearupper
bracket to crossmemberand remove gear.Use a nine-
inch extensionand Tool J-25359-21to removethe upper
bracketbolts.

d Remove bolts that attachupper bracket to
tie plateand lower bracket to steeringgearand remove
brackets.

VU

1

I

J42702

I
BALL NUT

PITMAN SHAFT J42693
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Service Diagnosis

"I

Condition PossibleCause Correction

1 Incorrect tire pressure.

2 Lack of lubrication.

3 Tie rod endsworn.

4 Draglink ball joints tight.

5 Steeringgearpartsworn.

6 Frozensteeringshaftbearings.

7 Lower coupling flange rubbing
againststeeringshaft.

8 Steeringgearadjustedincor
rectly.

9 Front spring sag.

10 Framebent or broken.

11 Steeringknuckle bent.

12 Ball joint galledor too tight.

13 Steeringknuckle ball studs
binding.

14 Steeringgearor connections
binding.

1 Tie rod endsworn.

2 Tie rod ball socketsworn.

3 Steeringgear parts worn.

4 Steeringgear improperly
adjusted.

1 Axle clip loose.

2 Wheel bearings loose.

3 Shockabsorbersworn.

1 Adjust.

2 Lubricatesteeringlinkage.

3 Replace.

4 Adjust.

5 Replace.

6 Replacebearings.

7 Loosen bolt and assemble
properly.

8 Check adjustment. Disconnect
pitman arm from gear or dis
connect linkage from pitman
arm and adjust gear if necessary.

9 Checkfront endjounce height.
It should be approximately the
sameat both wheels.Replace
front springs if sagged.

Repair frame as necessary.

Install new knuckle.

Replaceball joint.

Reseatstuds.

Teststeeringsystemwith
wheelsoff floor. Adjust
and lubricate.

1 Replace.

2 Replace.

3 Replace.

4 Adjust.

1 Repairas necessary.

2 Repairasnecessary.

3 Replace.

HARD STEERING

LOOSESTEERING

EXCESSIVE
ROAD SHOCK

10

11

12

13

14

60701A
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Service Diagnosis Continued

Condition PossibleCause Correction

TURNING RADIUS
SHORT ONE

1 Centerbolt in spring shearedoff. 1 Repairasnecessary.

SIDE 2 Axle shifted. 2 Repairasnecessary.

3 Steeringarm bent. 3 Replace.

60701B

Installation

NOTE: Proper retention of the steeringgear is impor
bunt. Someof the .foibowing steps in gear installation
require f/ic appizcafzon.ofLocktite or similar materialto
if tach in,q bolt threads. Whereverindicated,useLockfife
271 Adhesive/Sealant,Jeej Part Number 8129800, or
equivalent.Beforeapplyin.g this material, first cleana/l
bolt threads thoroughly to removedirt and greaseand
apply thematerial to the bolt threadsno morethanfive
minutesbefbrenstaiiatwn.

1 On Wagoneer,Cherokee,andTruck models:
a Apply Loctite or equivalentto steeringgear-

to-frame mountingbolts.
b Align and engage intermediateshaft cou

pling with splineson steeringgear wormshaft.
c Positiongear on frame and install gearat

tachingbolts.Tighten bolts to 70 foot-poundstorque.
d Install intermediate shaft coupling pinch

bolt and nut. Tighten nut to 45 foot-poundstorque.
2 On CJ models:

a Apply Loctite or equivalent to all steering
gear mountingbracketattachingbolts.

b Position tie plate and upper and lower
mountingbracketson steeringgear and install mount
ing bracket-to-gearattachingbolts. Tighten bracket-to-
gearbolts to 70 foot-poundstorqueand tightenbracket-
to-tie platebolt to 55 foot-poundstorque.

c Apply Loctite or equivalent to all steering
gear-to-frameand crossmembermountingbolts.

d Align and engage intermediateshaft cou
pling with steeringgearwormshaftsplines.

e Positionsteeringgear on frameand install
gearmounting bolts.Tighten mountingbolts to 55 foot-
poundstorque.

3 Install intermediateshaft coupling cia:mp bolt
andnut. Tighten nut to 45 foot-poundstorque.

4 Install pitman arm on pitman shaftand install
lockwasherand pitman arm nut. Tighten nut to 185
foot-poundstorque.

5 On CJ models, remove support stand and hy

NOTE: After the steeringgear is installed, it may pro
duceaslightly roughfeel. To eliminate this roughness,
turn the gear .fiill left and right Jbr 10 to 15 complete
cycles.

Disassembly
1 Rotate wormshaft until shaft is at center of

travel. When centered,shaft index mark locatedbe
neath double spline, should be centeredbetweenupper
and lower end of shaftwhenviewed from cover side of
gearfig. 11-45.

2 Remove pitman shaft adjuster screw locknut
fig. 11-47.

3 Remove side cover attaching bolts and
lockwashers.

4 Turn pitman shaft adjusterscrew clockwise to
force side cover from housing. Remove side cover and
gasket.

5 Removeadjusterscrew andshim from T-slot in
pitman shaft fig. 11-47. Retainshim with screw.

6 Remove pitman shaft from housing. If neces
sary, tap shaft lightly to remove.Do not damagepitman
shaftbushingwhenremovingshaft.

7 Removeworm bearingadjusterlocknut.
8 Removeworm bearingadjuster.
9 Remove bearingretainerand wormshaft lower

bearingfrom worm bearingadjuster.Usescrewdriverto
pry retaineroutof adjusterand removebearing.

10 Remove wormshaft and ball nut from housing
fig. 11-48.

CAUTION: Do not allow the ball nut to rotate freely
and bottomat either end of the wormshaft.This could
resultin damageto the endsof the ball return guides.

11 Remove wormshaft upper bearing from
wormshaft.

12 Removepitmanshaftandwormshaftseals.Use
screwdriverto pry sealsoutof housing.

13 Removeball guide clamp attachingscrewsand
removeclampand ball guidesfrom ball nut.

14 Placeclean shop cloth on workbench and posi
tion wormshaftand ball nut overcloth.draulicjack.
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Fig. 11-41 Steering Gear-Left-Hand Drive Vehicles

J42695

Fig. 11-48 Removing-Installing Wormshaft and Ball Nut

15 Turn ball nut over and rotate wormshaftback
and forth until ball bearingsremainingin ball nut drop
out ontocloth.

NOTE: Thereare a total of 50 ball bearingsin the ball
nut 2.5 in eachcircuit.

16 Removeball nut from wormshaft.

Cleaning and Inspection
Wash all parts in clean solventand wipe dry with a

cleancloth.

Inspectthe wormshaftlower bearingandbearingcup
for scoringor excessivewear.If eitherthebearingor cup
is damaged,replacebothparts.Removethe bearingcup
from the worm bearing adjusterusing Puller Tool J
5754 andSlide HammerJ-2619fig. 11-49.

Inspectthe wormshaftupperbearingandbearingcup
for scoringor excessivewear. If eitherthe bearingor cup
is damaged,replacebothparts.Removethe bearingcup
from the housing using Puller Tool J-5754 and Slide
HammerJ-2619.

SLIDE
HAMMER
J-2619 PULLER

J-5754

WORM
BEARING
ADJUSTER

V

Fig. 11-49 Removing Wormshaft Lower Bearing Cup

Inspectthe wormshaftand ball nut for pitting, scor
ing, gr.ooving, or other damage.Replaceeither part if
damaged.

Inspect the pitman shaft bushings for damage or
wear. If the bushingin the housingis damaged,remove
it and install a replacementbushing using Re
mover-InstallerTool J-1614fig. 11-50.

If the pitmanshaft bushingin the side cover is dam
aged,replacethe sidecoverandbushingasan assembly.

Inspectthe ball nut andpitman shaftteethfor pitting
and heavyscoring.Replacethe ball nut or pitman shaft
if pitted or scored.

VI

SIDE COVER

PITMAN SHAFT
SEAL

BEARING CUP

WORMSHAFT BEARING
RETAINER

COVER
GASKET

UPPER
BEARING

ADJUSTER
SCREW
LOCKNUT

BALL BEARINGS
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REMOVER AND
INSTALLER
J-161 4

Fig. 11-50 Removing-installing Pitman Shaft Bushing

J42697

Inspectthe ball guides,ball bearings,and ball guide
clampfor damage.If any of thesecomponentsaredam
aged,install a new ball kit.

Check the fit of the pitman shaft adjusterscrew and
endplay shim in the pitmanshaftT-slotfig. 11.51.The
adjusterscrew must turn freely andendplay mustnot
exceed0.002 inch. If end play exceedsthis limit, change
the shim thickness to obtain the correctend play. An
adjusterscrewshim kit is available for this purpose.

PITMAN
SHAFT

Fig. 11-51 Measuring Pitman Shaft Adjuster Screw End Play

Assembly
1 Lubricate all gear componentswith Jeeplubri

cantpart no. 940657,or equivalent.
2 Positionball nut on wormshaft so deepside of-

ball nut teeth face side cover when wormshaft is in
stalledin housing.

3 Install 20 ball bearingsin eachball nut circuit.
Turn wormshaftbackandforth to easeinstallationfig.
11-52.

Fig. 11-52 Installing Ball Bearings In Ball Nut

4 Insert ball guides into ball nut fig. 11-53.Hold
guides in place and install 5 additional ball bearingsin
each ball nut circuit through hole in top of each ball
guide.

J42700

5 Install ball guide clamp over ball guides and
install clampattachingscrewsandwashers.

6 Rotatewormshaft through completetravel sev
eral times to be sureball bearingsin ball nut are in
stalledcorrectlyandthat wormshaftrotatesfreely.

CAUTION: Do not allow the ball nut to bottom at

J42698 either endof the wormshaft.This could result in dam
age to the endsof the ball guides.

7 Install replacementwormshaftbearingcups in
worm bearingadjusterand housing, if removed,using
BearingCupInstallerJ-5755andarborpressfig. 11-54.

8 Install upper bearingon wormshaftand center
ball nut on wormshaft.

9 Install assembledwormshaft and ball nut in
housingfig. 11-48.Be surewormhaftupperbearingis
properlyseatedin bearingcup.

10 Install worm bearingadjusterin housing. Be
surewormshaftis seatedin lower bearingcup.

11 Install worm bearingadjusterlocknut but do
not tightenthe nut competely.

VI

PUNCH

BALL NUT

FEELER
GAUGE

Fig. 11-53 Installing Bail Guides
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INSTALLER
J-5755

J42701

Fig. 11-54 installing Wormshaft Bearing Cups

12 Rotate wormshaft until center tooth space of
ball nut is centeredin side cover opening.

13 Install adjusterscrewandcorrectthicknessend
play shim in pitmanshaftT-slot.

14 Install pitmanshaft in housingandmeshcenter
tooth of sectorgear on pitman shaft with center tooth
spacein ball nut.

15 Install gasketand side cover on housing.Thread
pitman shaft adjusterscrew into side cover but do not
tighten completely.

16 Install side cover attaching bolts and lockwa
shers.Tighten bolts to 30 foot-poundstorque.

17 Install locknut on pitman shaft adjusterscrew
butdo not tighten nut completely.

18 Install pitman shaft seal using Seal Protector
Tool J-5787andSeal InstallerTool J-7171.

19 Install wormshaftsealusingSeal InstallerTool
J-7017.

20 Fill steeringgear with 11 ouncesof Jeeplubri
cantpartnumber940657or equivalent.

21 Adjust steering gear as outlined under
adjustment.

Adjustment

The recirculatingball-type gear requirestwo adjust
ments which are, worm bearing preload and pitman
shaftovercenterdragtorque.

Worm bearingpreload is controlled by the amountof
compressionforceexertedon thewormshaftbearingsby
the worm bearingadjuster.

Pitman shaft overcenterdrag torqueis controlled by
the pitman shaft adjusterscrew which determinesthe
clearancebetweenthe ball nut and pitman shaftsector
teeth.

CAUTION: The following adjustment procedures
innsf be perJbrrned exactly as describedand in the se
quenceoutlined.Failure to do so can resultin damageto
the gear internal componentsand improper steeringre
sponse.Alwaysadjust worm bearing preboadfirst and
pitman shaftovercenterdrag torque last.

Worm Bearing Preload

1 Install socket and Torque Wrench J-7754 on
splinedend of wormshaft.

2 Rotate wormshaft fully to either left or right
turn positionbut do not contactstops.

3 Tighten worm bearingadjusteruntil torque re
quired to rotatewormshaftis 8 inch-pounds.

CAUTION: The preload adjustmentmust be made
wit/i f/ic wormshaftno more than 1/2-turn from either
.fuIl-rig/i f or full-left turn position.

4 Tighten worm bearing adjuster locknut to 90
foot-poundstorque.Recheckwormshaftrotating torque
and adjustif necessary.Recordtorquereading.

Pitman Shaft Overcenter Drag Torque
1 Turn steeringgear from full left turn position to

full right turn positionandcounttotal numberof turns.
2 Turn gear back one-halftotal numberof turns.

This placessteeringgearon high pointor straight-ahead
position total numberof turns shouldbe6.14.

3 Install socketandTorqueWrenchJ-7754on pit-
man shaftsplines.

4 Tighten pitman shaft adjuster screw until
torque required to rotate pitman shaft is 4 to 10 inch-
poundsin excessof worm bearingpreload.

CAUTION: The total amount of adjustment torque
worm bearing preboad plus overcenterdrag torque
mustnot exceed16 inch-poundsas measuredthrough
f/ic centero.f gear travel. Total torque mustnot exceed
this i’alue in theovercenterrange.

5 Tighten adjuster screw locknut to 23 foot-
poundstorque.

6 Recheckovercenterdrag torque and adjust if
necessary.

STEERING GEAR-RIGHT-HAND DRIVE VEHICLES

Removal
1 Removegear-to-columnflexible coupling allen

headclampingscrew.
2 Disconnectsteeringconnectingrod at steering

arm.
3 Removebolts attachingsteeringgearto frame.
4 Remove gear by sliding gear slightly forward

andto right andlifting gearout of enginecompartment.



STEERING 11-35

Installation
1 Positiongear on frame and install gear mount

ing bolts.
2 Attach steeringconnectingrod to steeringarm.
3 Align and engagesteeringgear wormshaftwith

steeringcolumn andinstall flexible couplingclampbolt.

Disassembly
1 Cleanexteriorof steeringgearwith solvent.
2 Remove fill plug from housing fig. 11-55 and

drain lubricant from gear.
3 Paint assemblyalignment referencemarks on

steeringarm androller gearand shaftassembly.
4 Remove nut and lockwasher from roller gear

shaft fig. 11-55.
5 Removesteeringarm from roller gear shaftus

ing pitman arm puller.

CAUTION: Do not use a hammer or wedgeto remove
f/ic steering arm from the roller gear shaft. This will
damagetile gear and shaftassemh/i,’.

6 Removenicks or burrs from exposedportionsof
roller gear andshaft assemblyandfrom worm gearand
shaftassemblyusingfine-tooth file or emerycloth.

7 Removeside cover attachingbolts.
8 Removeside cover, cover gasket,and roller gear

and shaftfrom housingas an assembly.
9 Remove locknut from roller shaft adjustment

screw.
10 Turn roller shaft adjustmentscrew clockwise

until screw is completely unthreadedfrom side cover
andseparateroller gearandshaftassemblyfrom cover.

11 Removeend cover attaching bolts and remove
end cover and shimsfrom housing.

12 Removeworm gearandshaftassembly.

SIDE COVER

FILL PLUG

RETAINING THRUST
RING WASHER

LOCKNUT

NEEDLE
BEARING

13 Removeupperand lower bearingcupsandbear
ings from worm gear andshaft.

14 Removeworm gear shaft and roller gear shaft
oil sealsfrom housing.Discard both seals.

Cleaning and Inspection

Cleanall parts with solventandwipe them dry.
Inspectthe steeringgear housingfor cracks,porosity,

or other damage.Replacethe housingif damaged.
Inspect the roller gear and shaft assemblyfor wear,

scoring, or pitting. Remove slight burrs or scratches
using fine emerycloth. Be sure the roller gear moves
freely on its shaftand doesnot haveexcessiveendplay.
Replace the gear and shaft assembly if worn or
damaged.

Measurethe roller gear shaft adjustmentscrew end
play. End play must not exceed0.015 inch. If end play is
excessive,replacethe retainingring, thrustwasher,and
adjustmentscrew.

Inspect the roller gear and shaft assembly needle
bearings.Replacethe bearingsif worn or damaged.In
sertthe roller gearshaftthrough eachbearingandcheck
the shaft-to-bearing clearance. If clearanceexceeds
0.010 inch, replacethe bearings.Remove the bearings
using a piloted mandrel. Install replacementbearing
using the piloted mandrel. Pressthe bearingsinto the
side cover and gear housinguntil the faceof eachbear
ing is flush with the bearing boss of the cover or
housing.

Inspectthe worm gear and shaft assemblyfor wear,
scoring,or pitting. Removelight corrosionor scratches
usinga fine abrasivecloth. Replacethe assemblyif it is
excessivelyworn or damaged.

Inspectthe upperandlower worm shaftbearingsand
bearingcupsfor wearanddamage.Replacethe bearings
andcupsas assembliesif worn or damaged.

ROLLER GEAR
SHAFT OIL SEAL

STEE RING ARM

UPPER BALL BEARING

BALL BEARINGLOWER

SHIMS
WORM GEAR AND
SHAFT ASSEMBLY j4rd##ND

COVER

LOWER
BEARING CUP

42703

VU

STEERING
WORM SHAFT GEAR
OIL SEAL HOUSING

BEARING CUP
NEEDLE
BEARING

ROLLER GEAR AND
SHAFT ASSEMBLY

Fig. 11-55 Steering Gear-Right-Hand Drive Vehicles
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NOTE: The bearing balls mustbe replacedasafull set
in eachbearing.

1 Position replacementworm and roller shaft oil
sealson sealbores in gear housing.Longestlip of each
seal must faceinto housing.

2 Presseachsealinto housingsealboreusingsuit
ablediametertool that will contactseal boreof housing
aroundentireperimeterof bore.

3 Lubricate worm gear and shaft assemblyand
upper bearing and bearing cup with Gear Lubricant
MIL-L2105B, GradeSAE 80 or equivalent.

4 Install upper bearingand bearingcup on worm
gearshaft.

5 Install worm gear and shaft shaft assemblyin
gear housing. Do not damageoil seal when installing
shaft.

6 Lubricate lower end of worm gear and shaft
assemblyandlower bearingand bearingcup with Gear
LubricantMIL-L-2105B, GradeSAE 80 or equivalent.

7 Install lowerbearing,bearingcup,andspaceron
lower end of worm gearshaft.

8 Install shims and end cover on steering gear
housingandinstall cover attachingbolts.Do nottighten
bolts completelyat this time.

9 Position side cover on roller gear shaft adjust
ment screw.

10 Thread screw counterclockwiseinto cover until
endof roller gear shaftjust touchesinner faceof cover.

11 Install locknut on adjustmentscrewhand-tight
only.

12 Install gasketon side cover.

13 Lubricate roller gear and shaft assemblywith
Gear Lubricant MIL-L-2105B, Grade SAE 80 or
equivalent.

14 Install roller gear and shaft assemblyin hous
ing. Do not damageroller gearshaftoil sealwheninstal
ling assembly.

15 Mesh roller gearandworm gear.

16 Install side cover attachingbolts. Tighten bolts
to 20 foot-poundstorque.

17 Clamp exposedportion of roller gear and shaft
assemblyin vise equippedwith protectivejaws.

18 Align assemblyreferencemarks on roller gear
shaft and steering arm and install steeringarm on
splinedendof shaft.

19 Install lockwasherand nut on roller gear shaft
and tightennut to pull arm ontosplinedend of shaft.

VI

20 Fill steeringgear housingwith GearLubricant
MIL-L-2105B, GradeSAE 80 or equivalent.

21 Adjust gearasoutlinedunderAdjustment.

Worm Bearing Preload

This adjustmentcontrols the preloadapplied to the
upperand lower worm bearings.Adjustmentis accom
plished by adding or subtractingshims from between
the steeringgear housingand endcover fig. 11-55.

1 Loosenendcoverattachingbolts if necessary.
2 Tighten bolts alternately,and only a few turns

at a time, while rotating worm gearshaft.
3 Tighten bolts to 20 foot-poundstorque.
4 Install socketand inch-poundtorquewrench on

splinedend of worm gearshaft.
5 Turn worm gear shaft usingtorque wrenchand

record torque required to rotateshaft. Rotating torque
mustbe 2 to 5 inch-pounds.

6 If adjustment is necessary,remove end cover
and add or subtract shims to obtain correct preload
torque.

NOTE: Adding shims will decreasepreload torque.
Subtractingshimswill increasepreload torque.

7 Recheckpreloadandadjustif necessary.

Worm and Roller Gear Clearance

This adjustmentcontrols the clearancebetweenthe
worm and roller gears.Adjustmentis accomplishedby
turning the roller gear shaftadjustingscrewinward or
outwardto control worm-to-roller clearance.

1 Loosenadjusterscrewlocknutandturn adjuster
screw counterclockwiseuntil worm gear shaft turns
freely when rotatedto full right andleft-turn positions.

2 Count total numberof turns required to rotate
worm gear shaftthrough entirerangeof travel.

3 Centergear by turning shaftbackone-halftotal
numberof turns.

4 Rotate worm gear shaft backandforth through
center of travel and tighten adjustmentscrew until
slight bind occursat centerof shafttravel.

5 Loosenor tighten adjusting screw until rolling
torqueof 7 to 12 inch-poundsis obtained.

6 Hold adjustmentscrew in position and tighten
adjustmentscrewlocknut to 18 foot-poundstorque.

7 Recheck torque required to rotate worm gear
shaft throughcenterof travel andadjustif necessary.

Assembly
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STEERING LINKAGE
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Connecting Rod 11-38
Front Wheel Alignment 11-39
Front End Shimmy 11-40

GENERAL

The steering linkage consistsof a pitman arm at
tachedto the steeringgear assembly,a connectingrod, a
tie rod, a steeringdamper,and a steeringknuckle arm
integral with the steeringknuckle. Ball-studsand ad
justing tubesareusedon the tie rod andconnectingrod
for the adjustmentsand steeringwheel centeringfig.
11-56.

The connectingrod is attachedto the pitmanarm at
oneendandto thetie rod at theoppositeend.The tie-rod
ends are connectedto the steering knuckle arms.The
steeringdamperis attachedto the tie rod on oneendand
to a bracketon the left spring tie-plateat the opposite
end.

On Wagoneer,Cherokee,and Truck models, the tie
rod fig. 11-57consistsof a solid rod that is threadedon
one end,and has an integralball-stud end assemblyat
the oppositeend.An adjustingtubeandremovableball-
stud end complete the tie rod assembly.The threaded

Page
Steering Damper 11-38
Steering Wheel Spoke Alignment 11-40
TieRod 11-38

end of the tie rod has right-hand threadswhich accept
the turnbuckle.On CJ models,the tie rod hasball-studs
and adjustingtubesat both ends.The ball-stud tie rod
end is threadedinto the adjustingtube. A large bossis
located on the tie rod about eight inchesfrom the Un
threadedright-handend. A taperedhole machinedinto
the bossacceptsthe steeringconnectingrod end. The
steeringdamperis connectedto a studwhich is attached
to a bracket that is clampedto the centerof the tie rod.

The connecting rod fig. 11-58 consists of a rod
threadedat the left end,with an integral ball-stud end
assemblyat the right end.An adjustingtubeandremov
able ball-stud end completethe connectingrod assem
bly. On Wagoneer,Cherokee,andTruck models,the end
having the integral ball-stud end assemblyattachesto
the tie rod. On CJ models, it is attachedto theright side
steeringarm. The threadedend,with the adjustingtube
andremovableball-studendassembly,is attachedto the
pitman arm. However, the ball-stud end assemblycan
be replacedseparately.

2
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Fig. 11-56 Steering Linkage-Wagoneor-Cherokee-Truck
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3 Attachsteeringdamperto tie rod bracket.
4 Adjust toe-in asnecessary.

Connecting Rod

VI

The steeringconnectingrodcan beremovedby remov
ing the cotter pins and nuts from both ball stud ends,
and then removingthe rod. The steeringconnectingrod
ball studendscannotbe disassembledfor service.

When installing the steeringconnectingrod, placethe
wheels in the straight-aheadposition and place the
steeringarm parallel to the centerlineof the vehicle.
Have the steeringgearsteeringarm properly indexed,

41059 with line markson the steeringarm andgearshaftand
the steeringgearon centerof high point. With thesteer
ing arm so positioned,install the connectingrod.

Tie Rod

Removal

Fig. 11-58 Connecting Rod Assembly

1 Remove cotter pins and retaining nuts at both
endsof tie rod andfrom end of connectingrod where it
attachesto tie rod.

2 Removenut attachingsteeringdamperpushrod
to tie rod bracketand move damperaside.

3 Remove tie rod ends from steeringarms and
connectingrod usingpuller.

NOTE: After removal, fhe tie rod endscan beremoved
from the fie rod by looseningthe adjusting tubeclamp
bolts and unthreadingthe ends.

installation

1 Attach tie rod ends to steeringarms. Tighten
nutsto 50 foot-poundstorqueand usenewcotterpins to
securenuts.

2 Attach connectingrod to tie rod. Tighten nut to
60 foot-poundstorqueon CJ modelsand70 foot-pounds
torque on Wagoneer,Cherokee,and Truck modelsand
install replacementcotterpin in retainingnut.

Steering Damper
The steeringdamperfig. 11-59 has eyeletsat each

endfor mountingon studs.Thebody endof the damper
attachesto astudon a bracketmountedbetweentheleft
axle spring andthe axlespring pad.The pushrod endis
attachedto a bracketthat is clampedto the tie rod.

The steeringdamperis serviced as an assembly.If
damagedor leaking, replacewith a new assembly.The
rubberbushingsused in the dampereyeletscan be re
placedindividually if required.

Removal

1 Placefront wheelsin straight-aheadposition.
2 Remove locknut that attaches damper to

bracketon tie plateandlift damperoff studfig. 11-59.
3 Remove locknut that attachespushrod end to

tie rod bracketandremovedamperassembly.

U-BOLT STEERING DAMPER
f/I’ TO-TIE ROD

BRACKET

STEE RING DAMPER-
TO-LEAF SPRING

J42704

FRONT OF
VEHICLE

Fig. 11-57 Tie Rod Assembly

FRONT OF
VEHICLE

‘V

J41058

STEERING
DAMPER

‘I

Fig. 11-59 Steering Damper
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back on damper
and secured to,

VI -____

installation
1 Insertrubberbushingsin dampereyelets.
2 Mount eyeletat pushrod end on tie rod bracket

stud andinstall attachingparts.
3 Extend push rod by pulling

body until eyelet can be located on,
damperbracketstud Ofl spring pad.

4 Tighten all locknutssecurely.

FRONT WHEEL ALIGNMENT
Alignment should be checkedand adjustedusing an

alignmentrack.To ensurecorrectalignment,thefollow
ing inspectionis recommended.

1 Equalizetire pressuresandplacevehicleon level
surface.

2 Check steering gear-to-steering column
alignment.

3 Inspect steering knuckle pivots, spindle, and
wheelbearingsfor looseness.

4 Checkfor springsag.
5 Check brakes and shock absorbersfor proper

operation.
6 Check steeringgearadjustment.
7 Checkcaster.
8 Checktoe-in.
9 Checkcamber.

10 Checktrackingof front andrearwheels.
11 Checkfor brokenspringcenterbolts.

NOTE: Be sure all ,front suspensionand steeringsys
tem. nuts and bolts are tight hfure checking wheel
alignment.

Toe-In
Refer to figure 11-60. The useof an alignment rack to

measure toe-in is recommended.To measuretoe-in,
without an alignmentrack, raisethe front of the vehicle
andturn the front wheelsto the straight-aheadposition.
Using chalk, draw a 1/2-inch wide strip around the
circumferenceof each tire at the center of each tire
treadwhile turningthe wheelsby hand.Usinga steady
rest, scribea pencil line in the chalk strip at the exact
centerof each tire tread.

Measurethe distancebetweenthe scribedpencil lines
at the front and rear of the wheels. Be sure that both
measurementsare made at an equaldistancefrom the
floor. The distancebetweenthe lines shouldbe greater
at therearthanat the front by 3/64 inch to 3/32inch. To
adjusttoe-in, loosenthe clampbolts andturn the tie rod
with a small pipe wrench. The tie rod is threadedwith
right- and left-hand threads to provide equal adjust
ment at both wheels. After adjustment, tighten the
clamp bolts to specified torque.

NOTE: If is common.practice to measurebetweenthe
wheel rims, which is a satisfactory methodproviding

the wheelsrun true. However,by scribing a line on the
tire tread, measurementis taken befweenthe actual
road contactpoints.

Camber
Refer to figure 11-61. Correctwheel camberof 1-1/2°

is presetin the solid front axle at the time of manufac
ture and cannotbe alteredby adjustment.It is impor
tant that the camberis the sameon both front wheels.
Camberangleshouldbe checkedusingwheelalignment
equipment.

CAUTION: Do not attemptto adjust the camberangle
by /ieating or bending the axle or any suspensioncom
ponents. Jf camber is incorrect, the componentscaus
ing the camberangle to be incorrect should bereplaced.

Caster
Refer to figure 11-62. Axle casteris presetat 3° for CJ

models and 4° for Cherokee,Wagoneer, and Truck.
Castershould be checkedusing wheelalignment equip
ment.If casteris incorrect, adjustmentmay be madeby

J42705

Fig. 11-60 Front Wheel Toe-In Top View-Typical

LINE VERTICAL LINE._.-øJ

CAMBER ANGLE
J42 706

CAMBER ANGLE

Fig. 11-61 Front Wheel Camber Front View
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installing new partsor installing casWrshims between
the axle padandthe springs.

If the camberand toe-in are correctand it is known
that the axle is not twisted, a satisfactorycheckmaybe
made by road-testingthe vehicle. Before road-testing,
make sure all tires are properly inflated, being partic
ularly careful that both front tires are inflated to
exactly the samepressure.

If the vehicle turns easily to either side but doesnot
return to the straight-aheadposition unassisted,in
correctcasteris indicated.

STEERING WHEEL SPOKE ALIGNMENT

J42707

After checkingand adjustingfront wheel alignment,
align the steeringwheel spokesas follows.

1 Center steeringwheel by aligning spokeswith
steering gear in straight-aheadposition and clamp
wheel in position.

2 Loosenconnectingrod adjustingtubeclampand
turn tube until front wheels are in straight-ahead
position.

3 Tighten adjustingtube clamps.
4 Road-testto checkspokealignmentadjustment.

FRONT END SHIMMY
Front end shimmy may be causedby one or more of

the following conditions:
* Incorrectlyadjustedfront wheel bearings
* Worn or out-of-balanceor out-of-roundfront tires
* Loosesteeringdamperto tie rod bracketCJ, Cher

okee, Wagoneer,Truck
* Steeringdampermalfunction
* Worn loose tie rod ends
* Worn loose steeringknuckleball studs
* Incorrecttire pressures
The following procedureoutlinesa methodfor deter

mining andcorrectingthe causesof wheel shimmy.
1 Raiseandsupportfront of vehicle.

2 Inspect condition of front tires. Check andcor
rect tire inflation pressure.Check for evidenceof tire
imbalancesuchas flat spots,scalloping,cuppingor bald
spots.Balanceor replacetires as necessary.

3 Check and correct front wheel bearing adjust
ment if necessary.Refer to adjustmentprocedureout
lined in Section9.

4 Checkfor loosesteeringdampertie rod bracket
on vehicles so equipped. If bracket is loose, center
bracketon tie rod andtightenattachingbolts.

5 Disconnectsteeringdamperat tie rod bracket
andcheck operationas follows:

a Alternately compressand extend damper.
Damper should provide equal resistancethroughout
length of eachstroke.

b Replace damper if lack of resistance is
evident.

6 Inspectall tie rod ends.If excessiveplay is ob
servedin any tie rod end when checked,replaceit.

7 Inspect steering knuckle ball studs. Insert pry
barbetweenknuckleandyoke,adjacentto ball stud, and
pry againsteachball stud. If noneof the studsmove or
appearto be loose in their sockets,proceedto next step.
If any stud moves or appearsto be loose in its socket,
reseatboth studson that side of the axle as follows:

a Remove wheels and tires. Remove axle
shafts.

b Removecotter pin and slottednut from up
per ball studandloosen lower ball studjamnut.

c Unseatupperandlower ball studsby strik
ing upper ball stud with rawhideor lead hammer.Re
move upperball stud split ring seatusingTool J-25158.
Discard split ring seat.

d Removelower ball studjamnutandremove
steeringknuckle.Discard lower ball studjamnut.

e Clean upperball stud split ring seatthreads
and lower ball stud taper in steering knuckle. Clean
threadsand taperedsurfacesof both ball studs.Clean
threadsin upperball studretainingnut.

f Install steeringknuckle. Supportknuckleby
hand and install new lower ball stud jamnut. Tighten
jamnut finger-tight only. Install upper ball stud nut.
Tighten nut until lower ball stud is drawn into tapered
hole in axle yoke. Do not install split ring seatat this
time.

g Tighten upperball stud jamnut to 80 foot-
poundstorque. Remove upperball stud nut and install
new upper ball stud split ring seat. Tighten split ring
seat to 50 foot-pounds torque using Tool J-25158.
Tighten lower ball stud jamnut to 100 foot-pounds
torqueand install cotterpin.

h Install axle shaftsandsteeringspindles,and
repeatstep 7.

i Install wheelsandtires.
8 On CJ models not equipped with steering

damper, if steeringcomponentsinspectedare O.K., in
stall steeringdamperkit.

9 Removesupportsandlower vehicle.
10 Road-testvehicleto verify repair.

VI
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Fig. 11-62 Axle Caster Side View
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GENERAL
The powersteeringsystemconsistsof a powersteer

ing gear, connectinghoses,and a hydraulic pump. The
engine-drivenpumpsuppliesoil from an integral reser
voir through the pressureand return hoseswhich con
nectthe gearandpump.

If for any reasonthe power systemshotild malfunc
tion, the steeringgear will operatemanually,g:iving the
driver continued control of the vehicle. The steering
gear, in this condition, operatesas a typical recirculat
ing ball-type manual steeringgear. 1-lydraulic fluid is
bypassedthrough the valve so that it doesnot restrict
manualoperation.

DESCRIPTION AND OPERATION

Steering Gear
All modelsuse a recirculatingball-type power steer

ing gear. Steel balls act as a rolling threadbetweenthe
steeringgearwormshaftandthe rack-piston.

Wormshaftfore andaft movementis controlled by a
bearingand two racesat the lower end,and a bearing
assemblyin the adjuster plug at the upper end. The
lower bearing races are conical and exert a constant
pressureon the wormshaft to prevent loss of thrust
bearingpreload.The adjusterplug controls worm bear
ing preloadadjustmentwhen servicingthe gear.

In the right-turn position, the rack-pistonmoves up
ward. In the left-turn position, the rack-pistonmoves
downward.

The rack-piston teeth are meshedwith the pitman
shaft sector teeth. Turning the wormshaft turns the
pitman shaftwhich, through mechanicallinkage,turns
the wheels.

Power Steering Pump
A vane-type,constant-displacementpump is usedto

develop the systemoil pressurewhich is applied to the
rack-piston fig. 11-63. The integral pump reservoir
providesa reservesupplyof oil for thehydraulicsystem.

The pump reservoircap is ventedto maintain atmos
pheric pressurewithin the reservoir and to aflow air
trappedin the systemto escape.

Page
Power Steering Pump Service 11-59
Service Diagnosis 11-45
Specifications 11-64
Service Tools 11-66
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Fig. 11-63 Power Steering Pump

A flow control valve within the pump is usedto con
trol and maintain systemoperatingpressure.A pres
sure relief valve is incorporatedinto the flow control
valve. The flow control valve can be servicedwithout
removingthe pump.

Hydraulic Assist

The power steeringgear has an open center, three-
way, rotary valve to control hydraulic assist. Pump-
suppliedoil is applied to the pressurehole in the gear
housingand then routed by the valve through the gear
oil passagesfig. 11-64 and 11-65.
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Fig. 11-64 Valve Oil Flow-Right Turn Position
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The valve body, spool valve, torsion bar, and stub
shaft which is pinnedto the torsion bar, are, in effect,
attachedto the front wheels through mechanicalcon
nections. Due to the pressure exerted on the front
wheels by the weight of the vehicle, the wheels and,
consequently,the valve body, tend to resistany turning
effort that is applied. As resistanceto turning by the
wheels and valve body increases,the torsion bar de
flects, permitting the stub shaft to rotate within the
valve body. Sincethe spoolvalve is connectedto thestub
shaft by a locating pin, the spool valve also rotates
within the valve body. As the spool valve rotates, the
fluid directionalpassagesmachinedinto the spoolvalve
are brought into alignment with machinedpassagesin
the valve body. When thesepassagesarealigned, high
pressurefluid from the pump is directed through the
aligned passagesand against either side of the rack-
pistonnut.

Variable Ratio Power Steering
A variableratio powersteeringgearis includedin the

optional power steering packageoffered on Wagoneer,
Cherokee,and Truck models. CJ models are equipped
with a constantratio steeringgear.

The ratio of a steeringsystemis the relationshipof
steeringwheel movementto that of the front wheels, in
terms of the numberof degreesthat the steeringwheel
must he movedto turn the front wheelsonedegree.

Variable ratio steering is accomplishedby a pitman
shaftsectorincoporatingashort toothon eitherside of a
long centertooth, ratherthan a sectorwith threeteeth
of equal length,as in theconstantratio gear.Companion
changesare also madein the rack-pistonteeth fig. 11-
70.

CONSTANT RATIO VARIABLE RATIO

Fig. 11-66 Rack and Sector Comparison

Since the sector is basically a series of levers, any
movementof the rack will causethe sectorto swing the
pitman arm in the sameratio; that is, it will turn the
pitmanarm thesamenumberof degreeswith eachtooth
in the sector.

To increaseor decreasethe ratio, it is only necessary
to changethe length of the sectorteeth.A low ratio, or

smaller radius sector with shorter teeth, produces
greaterpitman arm movementthan the high ratio sec
tar with its longer teeth andgreaterleverage.

On this basis,the variableratio sectoris in reality one
long, high-ratio lever at the center, flanked by two
lower-ratio leversfor left andright turns.

Since only the tip of the longcentertooth is in contact
with the rack whenthe front wheelsarestraight,initial
movementof the rack in either directioncausesa rela
tively small responseof the sectorand pitman arm be
causeof the high ratio that resultsfrom this long lever
relationship.

As a result, the steeringratio remainsa nearly con
stant 16.0:1 for the first 40 degreesof steeringwheel
movementin eitherdirection from center.

Turning the steeringwheelfurther reducesthe length
of thelever. The pointof contactnow rolls down the side
of the centertooth, to act as a shorterradius,providing
a steeringratio of 13.0:1 at full lock.

NOTE: Service procedures.for constantand variable
ratio steeringare the same.

PERIODIC MAINTENANCE

Fluid Level
The power steering fluid level should be inspected

periodicallyandmaintainedat the level indicatedon the
dipstick.

Check and correct the fluid level, if necessary,as
outlined under Fluid Level and Initial Operation. In
addition,alwayscheck the systemfor externalleaksand
checkthe fluid for evidenceof foaming. Foamingusu
ally indicatesan overfill conditionor the presenceof air
in the system.

NOTE: Air bubblescirculating through the pumpand
gear will resulf in. noise.Referfo Fluid Leveland Initial
Operationat the endof this sectionfor hydraulicsystem
b/eedin.gprocedure.

Pump Drive Belt Tension

POWER STEERING GEAR SERViCE

Removal
1 Disconnecthosesfrom return port andpressure

port. Raisehosesabovepump to preventoil from drain
ing andcaphosesto prevententry of dirt.

Vi

Adjust the belt so that tension is as specifiedwrien
measuredwith Belt TensionGaugeJ-23600.Whenusing

AJ41064 a belt tensiongauge,makesure the gaugeis placedin
the center of the longest belt span. When checking
notchedbelts, makesurethe middle finger of the gauge
is in the notchedgrooveof the belt.
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Service Diagnosis-Steering Gear and Pump

Condition PossibleCause Correction

HISSING NOISE IN 1 Thereis somenoisein all power 1 Slight hiss is normal and in no
STEERINGGEAR steeringsystems.Oneof the way affectssteering.

mostcommon is a hissing sound
most evidentat standstill park
ing. Thereis no relationship
betweenthis noiseandper
formanceof the steering. Hiss
may be expectedwhen steer
ing wheel is at end of travel
or when slowly turning at
standstill.

RATTLE OR CHUCKLE 1 Gear looseon frame. 1 Check gear-to-frame mounting
NOISE IN STEERING screws.Tighten screwsto 65
GEAR foot-pounds torque.

2 Steering linkage looseness. 2 Check linkage pivot points for
wear. Replaceif necessary.

3 Pressurehosetouching other
partsof car. 3 Adjust hoseposition. Do not

bend tubing by hand.

4 Loose pitman shaft over center .

4 Adjust to specifications.
adjustment.

NOTE: A slight rattle may occur on
turns becauseof increasedclearance
off the "high point." This is normal
andclearancemustnot be reduced
below specified ILimits to eliminate
this slight rattle.

5 Loose pitman arm. 5 Tighten pitman arm nut to
specifications.

SQUAWK NOISE IN 1 Damper C-ring on valve spooi 1 Replacedamper 0-ring.
STEERING GEAR cut.
WHEN TURNING OR
RECOVERING FROM A
TURN

CHIRP NOISE IN 1 Loose or damagedbelt. 1 Adjust belt tensionor re
STEERING PUMP place belt.

BELT SQUEAL 1 Loose or damagedbelt. 1 Adjust belt tension or re
PARTICULARLY place belt.
NOTICEABLE AT FULL
WHEEL TRAVEL AND
STAND STILL
PARKING

60702A
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Service Diagnosis-Steering Gear and Pump Continued

Condition PossibleCause Correction

GROWL NOISE IN 1 Excessiveback pressure in hoses 1 Locate restriction and correct.
STEERINGPUMP or steeringgearcausedby re- Replacepart if necessary.

striction.

GROWL NOISE IN 1 Scoredpressureplates,thrust 1 Replaceparts and flush system.
STEERING PUMP plate or rotor.
PARTICULARLY
NOTICEABLE AT 2 Extreme wear of camring. 2 Replaceparts.
STAND STILL
PARKING

GROAN NOISE IN 1 Low oil level. 1 Fill reservoir to proper level.
STEERINGPUMP

2 Air in the oil. Poor pressurehose 2 Tighten connector to specified
connection. torque. Bleedsystemby oper

ating steering from right to left-
full turn.

RATTLE NOISE IN 1 Vanesnot installedproperly. 1 ‘Install properly.
STEERING PUMP

2 Vanesstickingin rotor slots. 2 Freeup by removingburrs, var
nish, or dirt.

WHINE NOISE IN 1 Pump shaft bearing scored. 1 Replacehousing andshaft. Flush
STEERING PUMP system.

POORRETURN OF 1 Tires notproperly inflated. 1 Inflate to specified pressure.
STEERINGWHEEL TO
CENTER 2 Lack of lubrication in linkage 2 Lubelinkageandball studs.

andball studs.

3 Lower coupling flange rubbing 3 Loosen pinch bolt andassemble
againststeeringgearadjuster properly.
plug.

4 Improper front wheel alignment 4 Check and adjust as necessary.

With front wheelsstill on align
ment pads of front-end machine,
disconnectpitman arm of link
age from pitmanshaftof gear.
Turn front wheelsby hand. If
wheelswill not turn or turn with
considerableeffort, determine if
linkage or ball studs are binding.

5 Steering linkage binding. 5 Replacepivots.

6 Ball studs binding. 6 Replaceball studs.

7 Tight or frozen steeringshaft 7 Replacebearings.
bearings.

60702B
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Service Diagnosis--Steering Gear and Pump Continued

Condition PossibleCause Correction

POORRETURN OF 8 Sticky or pluggedspoolvalve. 8 Removeand clean or replace
STEERINGWHEEL valve.
TO CENTER
Continued 9 Steeringgearadjustmentsover 9 Checkadjustmentwith gearout of

specifications. vehicle. Adjust as required.

10 Steeringgearpoppetvalve in- 10 Inspectand install valvecorrectly.
stalled incorrectly.

CAR LEADS TO ONE 1 Incorrecttire pressure. 1 Checkand adjust.
SIDE OR THE OTHER
KEEP IN MIND ROAD 2 Front end misaligned. 2 Adjust to specifications.
CONDITION AND
WIND. TESTCAR IN 3 Unbalancedsteeringgearvalve. 3 Replacevalve.
BOTH DIRECTIONS ON
FLAT ROAD

MOMENTARY 1 Low oil level in pump. 1 Add powersteeringfluid as re
INCREASEIN EFFORT quired.
WHEN TURNING
WHEEL FAST TO 2 Pumpbelt slipping. 2 Tighten or replacebelt.
RIGHT OR LEFT

3 High internal leakage. 3 Checkpumppressure.See
pressuretest

STEERINGWHEEL 1 Low oil level. 1 Fill as required.
SURGESOR JERKS
WHEN TURNING WITH 2 Loosepumpbelt. 2 Adjust tensionto specification.
ENGINE RUNNING
ESPECIALLY DURING 3 Insufficient pump pressure. 3 Checkpumppressure.See
PARKING pressuretest. Replacerelief

valve if defective.

4 Sticky flow control valve. 4 Inspectfor varnish or damage,
replaceif necessary.

LOOSE STEERING 1 Steeringgearlooseon frame. 1 Tighten attachingscrewsto
specified torque.

2 Steeringgearflexible coupling 2 Tighten flangepinch bolts to 30
looseon shaftor rubberdisc foot-pounds,if serrationsare
mountingscrewsloose, not damaged.Tighten upper

flange to coupling nuts to
specified torque.

3 Steeringlinkage joints worn 3 Replaceloosepivots.
enoughto be loose.

4 Worn poppetvalve Gear. 4 Replacepoppetvalve.

5 Loosethrustbearingpreloadad- 5 Adjust to specificationwith gear
justmentGear. out of vehicle.

6 Excessiveovercenterlash in gear. 6 Adjust to specificationwith gear
out of vehicle.

60702C
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Service Diagnosis-Steering Gear and Pump Continued

P1

Condition PossibleCause Correction

HARD STEERINGOR
LACK OF ASSIST

NOTE: If checks1
through3 do not
revealcauseof hard
steering,refer to
pressuretest.

FOAMING AERATED
POWERSTEERING
FLUID, LOW FLUID
LEVEL AND
POSSIBLELOW
PRESSURE

LOW PRESSUREDUE
TO STEERINGPUMP

1 Loosepumpbelt.

2 Low oil level in reservoir.

NOTE: Low oil level will alsoresult in
excessivepump noise.

3 Tires not properly inflated.

Furtherpossiblecausescould be:

4 Sticky flow controlvalve.

5 Insufficientpump pressure
output.

Excessiveinternalpump leakage.

Excessiveinternalgearleakage.

Air in the fluid, andloss of fluid
dueto internalpumpleakage
causingoverflow.

1 Flow control valvestuckor in
operative.

2 Pressureplate not flat against
camring.

1 Adjust belt tensionto specifi
cation.

2 Fill to properlevel. If excessively
low, checkall linesand joints for
evidenceof externalleakage.
Tightenlooseconnectors.

3 Inflateto recommendedpressure.

In order to diagnoseconditionssuch as
listed in 4, 5, 6, 7 a testof the
entire powersteeringsystemusing
gaugetool J 21567is required.

1 Checkfor leak andcorrect.Bleed
system.Extremelycold tempera
tureswill causesystemaeration
should the oil level below. If oil
level is correctandpumpstill
foams,removepumpfrom ve
hicle andseparatereservoirfrom
housing.Checkwelshplug and
housingfor cracks.If plug is
looseor housingis cracked,re

1 Removeburrs or dirt or replace.
Flushsystem.

2 Correct.

3 Extremewearof camring.

4 Scoredpressureplate,thrust
plate,or rotor.

5 Vanesnot installedproperly.

6 Vanesstickingin rotor slots.

7 Crackedor brokenthrustor
pressureplate.

3 Replaceparts.Flush system.

4 Replaceparts.Flush system.

Install properly.

Freeupby removingburrs,varnish,
or dirt.

7 Replacepart.

LOW PRESSUREDUE
TO STEERINGGEAR

1 Pressureloss in cylinder dueto
worn pistonring or badly worn
housingbore.

2 Leakageat valverings, valve
body-to-wormseal.

1 Removegearfrom vehicle for
disassemblyand inspectionof
ring andhousingbore.

2 Removegearfrom car for disas
semblyandreplaceseals.

6

7

1

placehousing.

5

6

60702D
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2 On Wagoneer,Cherokee,and Truck modLels, re
move clamp bolt and nut attachingflexible coupling to
steering gear stub shaft and disengagecoupling from
stubshaft.

3 On CJ models, remove clamp bolt and nut at
taching intermediate shaft coupling to steering gear
stubshaftanddisconnectintermediateshaft.

4 Remove pitman arm nut, lockwasher.and re
move pitman arm usingTool J-6632.

5 On Wagoneer,Cherokee,and Truck models,re
move steeringgear-to-framemountingbolts andremove
gear.

6 On CJ models:
a Raise left side of vehicle slightly to relieve

tension on left front spring and place support stand
underframe.

b Removethree lower steeringgear mounting
bracket-to-framebolts.

c Remove two upper steeringgear mounting
bracket-to-crossmemberbolts and removesteeringgear
andmountingbracketsas assembly.

d Removemountingbracket-to-gearattaching
bolts and remove upper and lower mounting brackets
from steeringgear.

Installation

NOTE: Proper retention qf the teeouggear is impor
tant. Someof the Jbllowiug procedural steps in gear
installatjon require the applicatiou or Locktite or equiv
alent maternal to attaching bolt fh reeds. Whereverin
dcated, use Locktite 27] Adhes’ c/Sealant ‘Jeep part
number8129800or equivalent. Whenapplying this ma
terial, clean all bolt threads thoroughIij to removedirt
and greaseand apply the 1!! a terI1 I liberally to the bolt
threads no more thanfive m iou tc. hetbre installation.

1 On Wagoneer,Cherokee,andTruck models:
a Align and install flexible coupling on steer

ing gearstubshaftandinstall clampbolt. Tighten clamp
bolt to 30 foot-poundstorque.

b Apply Loctite or equivalent material to
steeringgear-to-framemountingbolts.

c Positionsteeringgear on frame and install
gear mountingbolts. Tighten mountingbolts to 70 foot-
poundstorque.

2 On CJ models:
a Apply Loctite or equivalentmaterial to all

steeringgearmountingbracketattachingbolts.
b Positionupperandlower mountingbrackets

on steering gear and install bracket attaching bolts.
Tighten bolts to 70 foot-poundstorque.

c Apply Loctite or equivalent material to
steering gear mounting bracket-to-frame and cross-
memberattachingbolts.

d Align and connect intermediateshaft cou
pling to steeringgear stubshaft

e Position assembled steering gear and

mounting bracketson frame and crossmemberand in
stall attaching bolts. Tighten all attachingbolts to 55
foot-poundstorque.

f Removesupportstandsandlower vehicle.
3 On CJ models, install intermediateshaft cou

pling-to-steeringgear stub shaft clamp bolt and nut.
Tighten nut to 45 foot-poundstorque.

4 Install pitman arm on pitmanshaft and install
lockwasher and nut. Tighten pitman arm nut to 185
foot-poundstorque.

5 Connectpressureand return hosesto steering
gear.Tighten hose fittings to 25 foot-poundstorque.

6 Check and correctfluid level as outlinedunder
Fluid Level arid Initial Operation.

Steering Gear Disassembly

NOTE: in most cases, completedisassemblyof the
power steeringgear will not be necessary.Only those
.snbassembliesthat have inalfitnctioned should be dis
assewbled.Steeringgear repair operationsmustalways
be performedon a clean work bench. Cleanlinessis of
a tmost i mportan ci in avoiding a problem recurrence
after assemblingthe gear. The work bench, tools, and
steeringgeai componentparts mustbekept cleanat all
times. Thoroughlyclean the exterior of the unit with a
suitablesolventbefbredisassembly.Re.fer to Figure 11-
157.thr parts nomenclatureand assemblysequencedur
ing serviceoperations.

1 Drain fluid from steeringgear.
2 Cap all openingsin steeringgear.Clean exterior

of gearthoroughlyandwipe dry.
3 Mount steeringgear in vise with pitman shaft

pointing downward. Clamp unmachinedhousing boss
portionof gearin vise fig. 11-68.

4 Rotate end plug retaining ring until one end of
ring is aligned with hole in side of housing.Unseatring
using punch insertedthrough hole in housing and re
move ring usingscrewdriverfig. 11-69.

5 Install 12-point deepsocket andratchethandle
on stubshaft.Slowly rotateshaftcounterclockwiseuntil
rack piston forces housingend plug out of housingand
removeend plug.

CAUTION: Do not rotate the stub shaft any farther
than necessaryor the ball bearings will drop outof the
rack-pistoncircuits. This will causethe rae/cpiston and
pitman shaft sector teeth to disengage. If dis
engagementshould occur, remove the side cover and
pitmanshaft and engagethe teeth.

6 Remove and discard 0-ring seal from housing
end plug.

7 Turn stubshaftone-halfturn clockwise.
8 Unseatrack piston end plug by striking it with

plastic mallet.
9 Removerackpiston end plug usingsquaredrive

lug of 1/2-drive ratchethandle.
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SIDE COVER
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Fig. 11-67 Power Steering Gear

Fig. 11-68 Steering Gear Mounted In Vise

J42748

CAUTION: Do not attempt to remove the rack piston
endplug until it has beenunseatedas the plugcould be
broken.

10 Remove and discard pitman shaft adjuster
screw locknut. Use Allen wrench to preventadjuster
screwfrom turning when removinglocknut fig. 11-70.

11 Remove side cover attaching bolts and
lockwashers.

12 Unthread side cover from adjuster screw by
turning screwclockwiseinto pitmanshaft.

P1

DAMPERADJUSTER
0-RING

PLUG
0-RING RETAINER BACKUP
SEAL SPACER 0-RINGS

VALVE
BODY

0
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BEARING

RETAINER

TEFLON
SEAL
RINGS

STUB
SHAFT

RACK-
PISTON
END PLUG

PISTON
RING

42742

42100

Fig. 11-69 Removing End Plug Retaining Ring Fig. 11-70 Removing-InstallIng Adjuster Screw Locknut



STEERING 11-51

13 Turn stubshaft until pitman shaftsectorteeth
arecenteredin housing.

14 Removepitman shaft from housing by tapping
shaftwith plastic mallet.

NOTE: Do not removeor disassembleany of the pit-
man shaft componentparts. The shaft and component
parts are servicedas an assemblyouly.

15 Removerack piston from housingas follows:
a Insert rack piston Arbor Tool J7539..O1or

21552 into rack piston until it contacts end of
wormshaft.

b Hold arbor tool tightly againstwormshaft
and turn stub shaftcounterclockwiseto force rack pis
ton ontoarbor tool.

c Remove rack piston and arbor tool from
housingas an assemblyfig. 11-71!

16 Removeadjusterplug locknutusingbrassdrift.
17 Removeadjusterplug usingTool J-7624fig. 11-

72.
18 Remove valve body from housing. Graspstub

shaftandpull upwardandoutward to remove.
19 Remove wormshaft lower thrust bearing and

races from upper end of housing if not removed
previously.

ADJUSTER
PLUG

J42745

Disassembly-Subassembly Components

Pitman Shaft Bearings and Seals
1 Removepitman shaft seal retaining ring using

Snap RingPliersJ-4245.
2 Removepitman shaft outer backupwasherand

doublelip sealfig. 11-73.Discardseal.Usescrewdriver
to pry out washerandseal.

3 Removepitman shaft inner backupwasherand
single lip seal fig. 11-73.Discard seal. Usescrewdriver
to pry out washerandseal. Do not damagehousingseal
borewhen removingwashersandseals.

4 Removepitman shaftneedlebearingfrom hous
ing usingTool J-6657and discardbearing.

NOTE: Whenremoving the bearing, drive the bearing
out qf the housing-notthrough the housing.

-RETAINING RING

-STEEL WASHER

OIL SEAL DOUBLE-LIP

-STEEL WASHER

60191

1 Remove thrust bearing retainer using screw
driver fig. 11-74 and discardretainer.Do not damage
needle bearingborewhen removingretainer.

2 Remove thrust bearingspacer, thrust bearing,
andthrustbearingracesfig. 11-75.

3 Removeanddiscardadjusterplug 0-ring seal.
4 Remove stub shaft seal retainer ring and re

move and discardstub shaftdustseal. Use screwdriver
to pry retainerand sealout of adjusterplug.

5 Remove needlebearingsusing Tool J-6221 and
discardbearings.

ri

ARBOR TOOL
J-7539-O1

N
I

OIL SEAL

Fig. 11-71 Removing Rack Piston

J42749

ADJUSTER
PLUG
LOCKNUT

Fig. 11-73 Pitman Shaft Bearing and Seals

Adjuster Plug

Fig. 11-72 Removing Adjuster Plug
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.j

RETAINING
RING

Fig. 11-74 Removing Thrust Bearing Retainer

Fig. 11-75 Adjuster Plug Components

J42746

CAUTION: The valve body assemblyis a precision
unit with select-fitparts that are hydraulically balanced
during manufacture.It is uncommonto makeservice
repaIrsof thevalveassemblywith thepossibleexception
of the valve spool damper0-ring. Do not disassemble
the valve unlessabsolutelynecessary.This could result
in damagingthe assembly.If thespoolvalve damper0-
ring requires replacement,remove the valve spool, re
place the 0-ring, and reinstall the spoolvalve immedi
ately. If the valve spool or valve body requires
replacement,replacethe completevalve body as an as
semblyonly. Do not attempt to interchangeparts. If
disassemblyof the valve body assemblyis absolutely
necessary,proceedas outlinedin thefollowing steps.

1 Remove and discard stub shaft cap-to-va]ve
body 0-ring seal.

2 Hold valve body assemblyin both handswith
stubshaftpointing downwardandtap endof stubshaft
lightly againstworkbenchuntil shaftcapis free of valve
body fig. 11-76.

3 Pull stub shaft outward until shaft cap clears
valve body by approximately1/4 inch.

1

J42747

Fig. 11-16 Removing Stub Shaft From Valve Body

CAUTION: Do not pull the stub shaftout of the valve
body anyfarther than 1/4 inch as the spool valve may
becomecockedin the valve body.

4 Disengagestub shaft pin from spool va]ve and
removestubshaft.

5 Remove spool valve from valve body using a
push and turn motion. If spool valve becomescocked,
carefully realign valve before further attempts at
removal.

6 Removeanddiscardspool valve damper0-ring.
Discard0-ring.

60192 7 Cut and remove valve body seal rings and
backup0-ringsfig. 11-77.
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VALVE
BODY

O.RING

60194

Fig. 11-77 Valve Body Components

NOTE: Removeand discard the seal rings and 0-rings
only /, they exhibit excessivewear. The seal rings are
madeoffihied teflon and it is unusualfor replacementto
be required.
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Rack Piston and Wormshaft

1 Remove worrnshaft, lower thrust bearing,and
races.

2 Cut and removepiston ring arid backup0-ring
from rack piston.Discardpiston ring and0-ring.

3 Remove ball return guide clamp attaching
screwsandremovereturn guide clamp.

4 Placerack pistonon clean cloth andremovebal]
returnguides,arbor tool, andball bearings.

Inspection and Repair

Gear Housing

Inspect the gear housing bores. If severly scoredor
worn, replacethe housing.

Check the hose connectors. If damaged,scored, or
brinelled, removethe connectorsas follows:

1 Tapconnectorusing5/16-18tap fig. 11-78.
2 Thread 5/16-18 bolt with nut and fiat washer

attachedinto connectors.
3 Hold bolt and rotate nut from bolt to remove

connectorsfig. 11-79.

Fig. 11-78 Threading Hose Connector Seat

S

4 If necessary,removepoppetvalve from pressure
port usingNo. 5 screw extractor.

5 Install replacementconnector into connector
port usingTool J-6217fig. 11-80.

NOTE: After instailing the connector, check poppet
valve operation.Press thepoppetvalvedownwardusing
a pencil. If the valve is correctly installed, the valve will
spring backwhen the pencilis removed.

TOOL
J-6217

J42752

FIg. 11-80 Installing Hose Connector Seat

Inspectall of the housingsealsurfacesandretaining
ring g:rooves for damage. Replace the housing if
damaged.

Inspectthe housingball plug fig. 11-81.If prior leak
agewas noted around the plug or if the ball is raised
abovethe housingsurface,tap the ball into the housing
until it is flush with or 1/16 inch below the housing

J42750 surface.Securethe ball by stakingthe housingaround
it.

NOTE : If the gear is installed and fluid leakspastthe
bail after it has beenseatedand stakedin place, replace
the steeringgear housing.

Rack-Piston and Wormshaft
Inspectthe wormshaftfor wear,scoring,pitting, dis

tortion, nicked threads, or cracks. Replace the worm-
shaft if it exhibits any of theseconditions. Inspectthe
rack piston for scored, pitted, or nicked ball bearing
grooves.Replacetherack piston if damaged.

Inspectthe exterior diameterof the ball nut for wear
or scoring and be sure the seal seatsareclean and free
from burrs.

Inspectthe rack pistonteeth for chips,cracks,dents,
J42751 or scoring. If either the wormshaftor rack piston are

damaged,replaceboth partsas a matchedsetonly.

P1

.1

S

ij:

Fig. 11-79 Removing Hose Connector Seat
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Inspect each of the ball bearings for dents, nicks,
excessivewear, 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 burrsor distortion.

Inspectthe lower thrustbearingandbearingracesfor
wearor scoring.Replaceany partsthat aredamagedor
worn.

Vaive Body
If fluid wasleakingfrom betweenthe torsionbarand

stubshaftbeforethegearwasdisassembled,replacethe
valve body as an assembly.

Inspectthe stub shaft-to-valvebody pin. If the pin is
worn or damaged replace the entire valve body
assembly.

Inspectthe wormshaftpin groovesin the valve body.
If the grooves are damaged,replace the entire valve
body assembly.

Inspectthe spool valve drive pin in the stub shaft. If
cracked,broken, or excessivelyworn, replacethe entire
valve body assembly.

Examinethe valve body and outsidediameterof the
spool valve for nicks andburrs. Removeminor nicks or
burrs using a very fine hone stone, but do not remove
any stock from the valve body surfaces.A slight polish
ing is normalon the valve body andspoolvalvesurfaces.

Pitman Shaft and Side Cover

Inspectthe pitmanshaft bushingin the side coverfor
excessivewear or scoring. If the bushing is worn or

scored, replaceside cover and bushingas an assembly
only.

Inspect the pitman shaft sector teeth and the shaft
bearingandsealsurfaces.If any oneof thesesurfacesis
worn, pitted, or scored,replacethe pitman shaft.

Inspect the pitman shaft needle bearings for flat
spots,roughness,pitting, or excessivewear.Replacethe
bearingsif they exhibit any of theseconditions.

Assembly-Subassembly Components

Rack Piston and Wormshaft

1 Lubricate all componentswith power steering
fluid.

2 Install backup0-ring in rack pistonring groove.
3 Install teflon sealring on top of backup0-ring

fig. 11-82.

NOTE: The seal ring may appear to be slightly loose
after installation, however, this is normal. The sealring
will tighten when exposedto systemfluid at operating
temperature.

4 Install wormshaftin rack pistonfig. 11-83.
5 Align ball return guide holes with wormshaft

grooves.

Fig. 11-82 instaliing Rack Piston Seai Ring

RACK-PISTON WORMSHAFT

1

Fig. 11-81 Bail Piug Location

SEAL

RACK-PISTON

J42754

Fig. 11-83 Instailing Wormshaft in Rack Piston
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6 Install 18 ball bearingsin rack pistonball guide
hole nearestpiston ring. Rotatewormshaftslowly in a
counterclockwisedirectionwhen installing bail bearings
fig. 11-84.

NOTE: Install the bail bearings alternately. Install a
black bail bearingfollowedby a surer ball bearing.

7 Fill one ball return guide half with petroleum
jelly andinstall remainingball bearingsin guide.

8 Assembleboth ball return guide halvesand in
sertguides in rack piston fig. 11-85. Guidesshould fit
loosely.

Fig. 11-85 Installing Bali Return Guides

9 Place ball return guide clamp over guides and
install clampattachingbolts andwashers.Tighten bolts
to 10 foot-poundstorque.

NOTE: Do not allow thearbor tool to separatefrom the
the wormshaftuntil the rack piston is fully installedon
the arbor tool.

Vaive Body
1 Lubricate all valve body componentswith power

steeringfluid.

2 Install backup 0-rings in valve body ring
grooves.

3 Install valve sealrings over backup0-ringsfig.
11-86. Seal rings may appear loose or twisted in
grooves,this is normal.Ringswill tightenwhenexposed
to systemoil at operatingtemperature.

J42758

4 Install spool valvedamper0-ring in spool valve
groove.

5 Install spool valve in valve body. Push valve
spooi through valve body until stub shaft pin hole is
visible from oppositeend and spool valve is flush with
stub shaftcapendof valve body.

6 Install stub shaft in spool valveuntil stubshaft
pin canbe insertedinto spool valve.

7 Align notch in stub shaft cap with pin in valve
body and pressspooi valve and stub shaft into valve
body.

CAUTION: Be sure that the stub shaft cap notch is
mated with the valve body pin before installing the
valve body in the housing.

8 Install stub shaft cap-to-wormshaft0-ring in
valve body.

J42757 CAUTION: Do not allow the stub shaft to disengage
from the valve body pin. If this occurs, the spoolvalve
will extend too far into the valve body. This condition
will cause the damper0-ring to expandinto the valve
body oil groovesand preventwithdrawal of the valve
spool. If disengagementoccurs,attempt to withdraw the
spoolvalve usinga pull and turn motion. If this fails to
.free the spool valve, proceedas follows: First, be sure
the spool valve is free to rotate, then place the valve
body on a fiat surfacewith the notchedendfacing up
ward. Tap the spoolvalve with a woodenor plastic rod
until the 0-ring is cut and removethe valve.Replacethe
damper 0-ring and reassemblethe valve body. Make
sureall the cut piecesofthe 0-ring are removed.

V.

J42 755

Fig. 11-84 lnstaliing Bail Bearings
Fig. 11-86 InstallIng Vaive Body Seal RIngs
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Pitman Shaft BearIngs and Seals
1 Install needlebearingusing Tool J-6657. Install

bearingfrom insideof housing.Be surebearingidenti
fication end facesinsideof gear and that tool is placed
againstidentificationendof bearingduring installation.
Pressbearing into housing until it clears shoulder in
gearhousingby 0.030 inch.

2 Install single lip seal and backupwasherusing
Tool J-6219. Install seal and washer far enough into
housing to provide clarance for double lip seal and
backupwasherFig. 11-87.Be suresealdoesnot bottom
in counterboreandthatseallip facesinterior of housing.

3 Install double lip seal andbackupwasherusing
Tool J-6219. Be sure seal is installed with lip facing
interior of housing.

4 Install retainingring.

5 Install wormshaft lower thrust bearing and
races on end of wormshaft. Installation sequenceis:
race-bearing-race.Conedendsof racesmust facerack
piston wheninstalled.

6 Install assembledvalve body and wormshaftin
housing.Align valve body drive pin in wormshaftwith
narrowpin slot in valve body beforeinsertingvalve body
in housingfig. 11-88.

CAUTION: Do not pushagainst the stub shaft to in
stall the valve body. This may cause the stub shaft to
disengagefrom the valve body allowing the spoolvalve
0-ring to slip into the valvebodyoil grooves.Install the
valve body by pressingdirectly on the valve body with
thefingertips only figs. 11-88and 11-89. Beforeinstal
ling theadjusterplug, besurethe valve body is properly
seated.Most of the oil return hole in the gear housing
should be fully visible when the valve body is fully
seated.If not, the valve body and wormshaftare mis
aligned or the thrust bearing and racesare improperly
installed.

J42 759

Adjuster Plug

Fig. 11-89 SeatIng Valve Body

VI

J42761

1 Lubricate all adjusterplug componentswith
powersteeringfluid.

2 Install needlebearingusingTool J-6621fig. 11-
90. End of bearingmust be flush with lower surfaceof
stubshaftsealborein adjusterplug.

3 Install stub shaftoil sealusing Tool J-5188 fig.
11-91. Install seal far enoughto provide clearancefor
dust sealandretainingring.

4 Install dust seal so rubber seal surfacefaces
outward.

5 Install retaining ring. Be sure ring is properly
seated.

6 Lubricate adjusterplug 0-ring with petroleum
jelly and install 0-ring on adjusterplug.

7 Assembleand install large 0.D. thrust bearing
race,wormshaftupperthrustbearing,small0.D. thrust
bearing race, and thrust bearingretainer on adjuster
plug. Do not flatten retainer dimples. Retainermust
rotatefreely after assembly.Radial location of dimples
is not important.

VALVE
ASSEMBLY

Fig. 11-88 lnstaiilng Valve Body

J42760

Fig. 11-87 instaiiing Pitman Shaft Seals
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TOOL -

J-6621

ADJUSTER
PLUG

I

J42 762

Fig. 11-90 lnstaiiing Needle Bearing in Adjuster Plug

Fig. 11-91 Installing Stub Shaft Seal

Assembly-Steering Gear Housing Components

fluid.
2 PlaceSeal ProtectorTool J-6222overendi of stub

shaft and install adjusterplug in housing.Tighten ad
juster plug to 20 foot-poundstorque.

1 Lubricate all componentswith power steering

3 Removesealprotectortool from stubshaft.
4 Install rack piston in housing. Be sure worm-

shaft engagesstub shaft. Do not damagerack piston
seal ring during installation.

5 Turn stub shaft clockwise to draw rack piston
into housing. Removearbor tool when rack piston seal
ring is insidehousing.

6 Turn stub shaftuntil centergroove in rack pis
ton is alignedwith centerof pitmanshaftneedlebearing
bore.

7 Install side cover gasketon side cover. Be sure
rubberseal in gasketis seatedin cover groove.

8 Install side cover on pitmanshaft.Threadcover
onto pitman shaft adjusterscrew until cover bottoms
againstshaft.

9 Install pitman shaft. Mesh centertooth of shaft
with centergroovein rack piston.

10 Positionside cover on housingand install cover
attachingbolts. Tighten bolts to 45 foot-poundstorque.
Be surecover gasketis properlyseatedbeforeinstalling
cover bolts.

11 Install replacementadjusterscrew locknut on
pitman shaft adjusterscrew.Threadlocknut half-way
onto screw.Use hex wrench to preventadjusterscrew
from turning while installing screw.

12 Install end plug in rack piston. Tighten plug to
50 foot-poundstorque.

13 Lubricate housing end plug 0-ring with petro
leum jelly andinstall 0-ring in housing.

14 Install housingend plug and seatplug against
0-ring. If necessary,tap end plug lightly with plastic
mallet to seatit against0-ring.

15 Install housingend plug retainerring. Ring end
gapmustnot bealignedwith hole in side of housing.Tap
end plug lightly to be sure plug and retainer ring are
seated.

16 Adjust wormshaftbearingpreload andpitman
shaftovercenterdrag torqueasoutlinedunderSteering
GearAdjustment.

Steering Gear Adjustment
The steering gear requires two adjustmentswhich

are: wormshaftbearingpreloadand pitman shaft over
centerdragtorque.

Worrnshaft bearing preload is controlled by the
amount of compressionforce exerted on the conical

J42763 wormshaftthrustbearingracesby the adjusterplug.
Pitman shaft overcenterdrag torque is controlledby

the pitrnan shaft adjusterscrew which determinesthe
clearancebetween the rack piston and pitman shaft
sectorteeth.

CAUTION: The following adjustment procedures
mustbe performedexactly as describedand in the se
quenceoutlined. Failure to do so canresult in damageto
the gear internal componentsand poor steering re
sponse.Alwaysadjustwormshaftbearingpreloadfirst;
thenaa&ustpitmanshaftovercenterdrag torquelast.

VI

TOOL
J.5188
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Wormshaft Bearing Preioad

1 Seat adjuster plug in housing using spanner
wrench. Approximately 20 foot-pounds torque is re
quired to seatplug.

2 Place index mark on gear housingoppositeone
of the holes in adjusterplug fig. 11-92.

3 Measure back counterclockwise3/16 to 1/4
inch from first index mark andremarkhousingfig. 11-
93.

4 Turn adjusterplug counterclockwiseuntil hole
in plug is alignedwith secondmark.

5 Install and tighten adjusterplug locknut to 85
foot-poundstorque usingTool J-25194.Do not allow the
adjusterplug to turn while tighteninglocknut.

6 Turn stubshaftclockwiseto stop, then turn stub
shaftback one-quarterturn.

7 Assembleand install torque wrench with max
imum capacity of 50 inch-pounds and 12-point deep
socketon splinedend of stub shaftfig. 11-94.

8 Measure torque required to turn stub shaft.
Take readingwith beamof wrench at or near vertical
position while turningstubshaftat an evenratefig. 11-
94.

9 Recordreading. Torque required to turn stub
shaftshouldbe 4-to-lO inch-poundstorque.

NOTE: If the measuredtorque reading is aboveor be
low the specified limits, the adjuster plug may have
turned whenthe locknutwastightened,or the gearmay
be incorrectlyassembled,or the wormshaftthrust bear
ings and racesmay bedefective.Repairas requiredand
remeasurepreload.

Pitman Shaft Overcenter Drag Torque

--‘/

AT AN
RATE

AJ42094

1 Turn pitman shaft adjuster screw counter
clockwiseuntil screwis fully extended,then turn screw
back 1/2 turn clockwise.

2 Rotate stub shaft from stop-to-stopand count
total numberof turns.

3 Starting from either stop, turn stubshaft back
1/2 total numberof turns.This is gearcenter.

NOTE: Whenthe gear is centered,the flat on the stub
shaft shouldface upward and be parallel with the side
cover. In addition, the mastersplineon thepitmanshaft
should bein line with the adjusterscrew.

VI

Fig. 11-92 Marking Housing

Fig. 11-94 Measuring Wormshaft Bearing Preload

Fig. 11-93 Remarking Housing
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4 Install 50 inch-pound torque wrench and deep
socketon stubshaft.Placewrenchin vertical positionto
takereadingfig. 11-95.

5 Rotate torque wrench 45 degreeseach side of
centerand record highestdrag torque measured[on or
nearcenterfig. 11-95L

Fig. 11-95 Measuring Pitman Shaft Overcenter Drag Torque

6 Adjust drag torqueby turning pitman shaftad
juster screw clockwise until desireddrag torque is ob
tained.Adjust dragtorqueto following limits:

On new gears, add 4 to 8 inch-poundstorque to pre
viously measuredwormshaftbearingpreloadbut do not
exceed a combined total of 14 inch-pounds drag
torque.

On used gears 400 or more miles, add 4 to 5 inch-
poundstorqueto previously measuredwormshaftbear
ing preloadbut do not exceeda combined total of 14
inch-pounds drag torque.

7 Tighten pitman shaftadjusterscrewlocknut af
ter adjustingovercenterdragtorque. Tighten locknut to
35 foot-poundstorque. Use hex wrench to preventad
justerfrom turningwhile tighteningadjusterscrew.

8 Install steering gear and fill power steering
pump reservoir with Jeep power steering fluid or
equivalent.

9 Bleed air from power steeringsystem as out
lined underFluid Level andInitial Operation.

POWER STEERING PUMP SERVICE

Removal

NOTE: It is notnecessaryto removethepump to serv
ice theflow control valveor pump union. Theflow con
trol valve is retainedin the pumphousingby the pump
union.

10 Remove pump drive belt and air pump belt if
equipped.

11 Disconnect return and pressure hoses from
pump.Coverall openingsin pumpto preventdirt entry.

12 On vehicles with eight-cylinder engine, remove
pumpfront mountingbracket from engine.

13 Remove bolts and nuts attaching pump front
mounting bracket to pump and remove bracket from
pump.

Pump Shaft Seal Replacement-Pump Assembled
1 Removepumpdrivebelt from pulley.
2 Remove pulley using Tool J-25034 fig. 11-96.

Do not hammerpulley from shaft.
3 Wrap length of 0.005-inchshim stock, approx

imately :2-1/2 incheslong, aroundpump shaftandpush
it pastseal until it bottomsin pumphousingfig. 11-97.

TOOL
J-25034

1/

r

42917

4 Cut metal body of sealusingsharptool andpry
seal out using screwdriverfig. 11-97. Do not damage
shaftor pumphousing.

5 Lubricate replacementseal with powersteering
fluid andinstall sealin pumphousing,spring side first.

6 Seatseal using Tool J-7728fig. 11-98. Do not
useexcessiveforce to install seal.

7 Install pulley usingTool J-25033fig. 11-99.
8 Install drive belt and air pump belt if

equipped.

Fig. 11-96 Removing Pump Pulley

9 Adjust belt tensionto specification.
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10 Fill pump reservoir to proper level
steeringfluid and bleed air from pump as
Fluid LevelandInitial Operation.

J42764

J42765

Pump Disassembly
1 Cover all pump openingsand clean exterior of

pump.

96.
2 Removepumppulley usingTool J-25034fig. 11-

3 Removereservoircap and drain oil from pump
reservoir.

4 Mount pump in vise with pump shaftpointing
downward.

CAUTION: Do not overtighten the vise when mount
ing the pump.Thiswill distort the pumpbushing.

5 Removereservoir-to-pumphousingstudsand0-
rings. Discard0-rings.

6 Removepumpunion. Remove0-ringfrom union
anddiscard0-ring.

7 Removeflow control valveandspring.
8 Removereservoir from pump by rocking reser

voir backandforth andpulling upward.
9 Removereservoir 0-ring sealfrom housingand

discard0-ring.
10 Remove small reservoir-to-housing0-ring seal

from counterborein housinganddiscard0-ring.
11 Rotateend plateretaining ring until oneend of

ring is over hole in housing.Unseatring using1/8-inch
punchandremovering usingscrewdriverfig. 11-100.

12 Removepump from vise. Invert pump and re
move endplate,pressureplatespring,flow controlvalve
and spring. If end plate should stick in housing,tap it
lightly to removeit.

Fig. 11-100 Removing End Plate Retaining Ring

NOTE: Do not attempt to disassembletheflow control
valve. The valve is servicedas an assemblyonly.

13 Removeand discard end plate 0-ring seal.
14 Placeend of shaft on benchand pressdown on

housingto force pump shaftout.
15 Turn housing over and removeshaft androtor

assembly.Do not drop parts.If two dowel pins did not

VI

Fig. 11-91 Removing Dii Seal

Fig. 11-98 installing Pump Shaft Seal

RETAINING RING

END PLATE

4!

Fig. 11-99 Installing Pump Pulley

J42766
I

with power
outlined in
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come out with assembly, remove dowel pins from
housing.

16 If shaft and rotor assembly must be dis
assembled,usescrewdriverto removeretainerring and
separatepartsfig. 11-101.

17 Removeanddiscard
18 Remove shaft seal

screwdriver.

Cleaning and inspection

pressureplate0-ringsea].
by prying out with small

Wash all parts thoroughly in clean solventand dry
usinga clean,lint-freecloth.

Inspectthe pump shaftfor wearor scoring. Replace
the shaftif it exhibitsanytype of damage.

Check the fit of the rotor vanesin the rotor slots.The
vanesmust slide freely but fit snugly in the slots. Re
place the vanesif worn or damaged.Burrs or ir:regula
rities on the vanesmayberemovedusingan oil stone.
Replacethe rotor if thevanesareexcessivelyloosein the
rotor slots, or if worn or scored.Light scoring on the
rotor can be repaired by carefully lapping the rotor
surfacewith crocus cloth. Clean the rotor thoroughly
after lapping.

Inspect all of the machinedand ground surfaceson
the rotor ring for roughnessor irregular wear. Slight
irregularitiesmayberemovedwith an oil stone.Replace
the ring if the inside cam surface is badly scoredor
worn.

Inspectthe surfacesof the pressureplate andthrust
platefor wearor scoring. Light scoringcan be repaired
by carefully lapping theplatewith crocuscloth until the
surfaceis smoothand flat. Clean the plate thoroughly
after lapping.

Inspectthe flow control valvebore in the housingfor
scoring, burrs or other damage.Hairline scratchesare
normal.Replacethe valveas an assemblyif badly scored
or if it is the causeof low pump pressure.Check the
screw in the end of the valve. If loose,tightenit but do

not damagethe machinedsurfaces.Clean the filter in
the end of the screw with solventand dry with com
pressedair.

Checkorifice in union to be sureit is not plugged.

Pump Assembly
1 Lubricate all pump componentswith power

steeringfluid fig. 11-102.
2 Install pump shaftsealusingTool J-7017.Install

seal so spring side of seal faces housingfig. 11-103.
Bottom seal in housing.

3 Mount housing in vise with shaft end facing
downward.

4 Install pressureplate 0-ring seal in groove in
housingbore.

5 Insert pump shaft in housing.Pressdownward
on splinedend of shaftwith thumb to seatshaft. Do not
damageshaftsealduring installation.

6 Install two dowel pins in housingand install
thrustplateon pins with portedface of platefacing rear
of housing.

7 Install pump ring with small holes in ring on
dowel pins andwith arrow on outeredgeof ringpointing

J42767
to rear of housing.

8 Install rotor on pump shaft with sphneside of
rotor facingrearof housing.Rotor mustbe rotatefreely
on shaftsplines.

9 Installshaftretainingringon pump shaft.
10 Install ten vanesin rotor slots. Roundededgeof

vanes must face pump ring and flat edge must face
centercf rotor.

11 Lubricateoutsidediameterandchamferof pres
sure platewith petroleumjelly.

12 Install plate on dowel pins with ported face to
ward rotor. Dowel pins fit into slots in plate that are
nearestoutsidediameterof plate. Use plasticor wooden
rod and tap lightly aroundoutsidediameterof pressure
plate to seatit. Pressureplatewill travel approximately
1/16 inch to seat.

CAUTION: Neverpress or hammeron the centerof
thepressureplate. This will causepermanentdistortion
and result in pumpfailure.

13 Install endplate0-ring seal in groove in bore of
housing. Do not install seal in end plateretainingring
groove which is first groove from rear of housingfig.
11-104.

14 Install pressureplatespring.
15 Lubricate outsidediameterand chamferof end

platewith petroleumjelly andinsertplate in housing.
16 Place end plate retaining ring on top of end

plate.
17 Using arbor press,pressend plate into housing

until housingring groove is evenly exposedand install
ring. Be surering is completelyseatedin housinggroove
and that end plate is properlyaligned before installing
endplate.

ROTOR

/

7
RETAINING SCREW

Fig. 11-101 RemovIng Rotor Retaining Ring
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ROD

PRESSURE
PLATE

SPRING
GROOVE

J42770

Fig. 11-104 Seating Pressure Plate In Housing

19 Install pressureunion andmountingstud0-ring
sealsin propercounterboresat rearof housing.

20 Install reservoiron housingandalign studholes.
Tap reservoirwith plastic mallet to seat it on housing.
Install reservoir-to-housingstudswith shortend of stud

J42769 installed in housing. Tighten studs to 35 foot-pounds
torque.

21 Install flow control valvespringin housing,and
install flow control valve with hex headof valve facing
into housing. Check for free movement of valve in
housing.

22 Install 0-ring in groove nearestoutlet end of
pump union. Install union in pump and tighten to 35
foot-poundstorque.

RESERVOIR

RING

PLATE RETAINING RING

MOUNTING
STUD

0-RING END PLATE

PIN 2

PLATE

STUD SEAL

SEAL

SEAL

PUMP BODY

VALVE

PUMP SHAFT

0-RING

Fig. 11-102 Power Steering Pump

A50 398

STUD SEAL

Fig. 11-103 Installing Pump Shalt Seal

CAUTION: Press the end plate into the housingonly
ftvr enoughto install the retaining ring in the groove.

18 Install reservoir0-ringsealon housing.
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CAUTION: if the 0-ring is installed in the grooveon
the pumpunion that containstheflow orifice, the pump
will not developany pressure.

23 Removepumpfrom vise andinstall pulley using
Tool J-25033fig. 11-99.

24 Rotate pump shaft and check for bind. Shaft
must rotatefreely by hand.

Power Steering Pump Installation
1 Position pump in mounting bracketand install

attachingbolts.
2 On vehicles with eight-cylinder engine, install

front mountingbracket.
3 Connecthydraulichoses.
4 Fill reservoirwith powersteeringfluid.
5 Bleed air from pumpby turning pulley counter

clockwise viewed from front of pump until bubbles
ceaseto appearin fluid.

6 Install drive belt.
7 Using 1-5/8-inch open-end wrench on pump

housingboss, pull outward on pump to adjustbelt ten
sion, andtighten pump attachingnuts.

8 Check and adjust belt tension using GaugeJ
23600. Refer to Specificationsfor desiredbelt tension.

9 Tighten all pump mountingbolts andnuts to 30
foot-poundstorque.

10 Install andadjustair pumpbelt.

NOTE: if the pump or steering gear has been dis
assembled,refer to Fluid Leveland Initial Operation.

Fluid Lovei and initial Operation
1 Fill reservoirwith powersteeringfluid.
2 Operate engine until power steering fluid

reachesnormal operatingtemperatureof approximately
170°F thenstop engine.

3 Removereservoirfiller capandcheckfluid level.
If fluid level is low, addpowersteeringfluid a required
andreplacefiller cap.

4 Turn wheels to full left turn position and add
powersteeringfluid to COLD mark Ofl dipstick.

5 Start engine, set engineat fast idle speed,and
recheckfluid level. Add fluid if necessaryto COLD mark
on dipstick.

6 Bleed air from systemby turning wheelsfrom
side to side without hitting stops. Maintain fluid level
just abovepumphousing.Fluid with air in it will havea
light tan or red appearance.Air must be eliminated
from fluid before normal steering action can be
obtained.

7 Return wheels to straight-aheadposition, con
tinue to operateengine for two or threeminutes, then
stop engine.

8 Recheckfluid level as describedin steps2 and
3. Be surefluid level is at HOT mark on dipstickafter
systemhasstabilizedat normal operatingtemperature.

9 Road-testcar to be sure steeringfunctionsnor
mally andis free from noise.

Oil Pump Pressure Test

NOTE:: Thecombinationof any typetesterandfittings
is acceptablefor this test and connectionmay be made
to the pump body or gear housing, whicheveris most
convenient.However, the gaugemust, at all times, be
connectedbetweenthe pumpand testgaugevalve in the
pressureline circuit.

1 Checkbelt tensionandadjustif necessary.
2 Positiondrip panbeneathengine.
3 Disconnectpower steeringpump pressurehose.

Keep hose endraisedto preventexcessfluid loss.
4 Connectpressurehoseto Power SteeringPres

sureTest GaugeJ-21567.
5 Connect test gauge hose to power steering

pump.
6 Opentestgaugevalve fully counterclockwise.
7 Fill pumpreservoir.
8 Operate engine until it reachesnormal oper

ating temperature.
9 Record initial pressureshown on gauge with

valve open. Initial pressureshould be 80 to 125 psi. If
pressureis in excessof 200 psi, stoptestandcheckhoses
for restrictionsor checkpoppetvalve in steeringgearfor
properassembly.If pressureis OK, proceedto nextstep.

10 Close testgaugevalve completelyfor 2 to 3 sec
onds, recordhighestpressurereading,and reopenvalve.
Performthis operationthreetimes.

CAUTION: Do not hold the valve closedfor more than
five secondsat a time as the pumpcould bedamaged.

11 Three pressurereadingsmadewith testgauge
valveclosedmust not vary by morethan 50 psi.

12 Pressuresshould be in 1050-1100psi range for
CJ models and in 1350-1400 psi range for Wagoneer,
Cherokee,andTruck models.

13 If recordedpressuresdo not vary by more than
50 psi andarewithin specifications,pump is functioning
properly.

EXAMPLE: On CJ models,if pressuresrecordedwere
1050-1100-1075psi, pump is operatingproperly.
If pressuresrecordedwere high, but did not repeat
within 50 psi, flow control valve is sticking. Removeand
clean valve and remove any burrs with crocuscloth or
fine hone. If system contains some dirt, flush the
system.

CAUTION: The power steering hydraulic systemis a
closedcircuit. Contaminationoffluid in either thepump
orgear will be transferred.If the systemis exceptionally
dirty, the pump and gear must be disassembledand
cleaned.
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14 If pump performanceis within specifications,
with valve open, turn or have assistantturn steering
wheel to both left and right stops and record highest
pressures. Compare recorded pressures with
specifications.

CAUTION: Do not hold the steeringwheelagainstei
ther stopfhr more thanfive secondsas the pumpcould
bedamaged.

15 If pump pressuresare below specificationsat
one or both sides of gear,gearis leaking internally and
mustbe disassembledandrepaired.

16 Stop engineandremovetestgauge.

17 Connectpressurehoseto pump.

18 Make necessaryrepairsor replenishfluid level.

19 Removedrain pan.

SPECIFICATIONS

Power Steering Gear

Type Recirculating Ball, Worm and Nut

Ratio CJ - 17.5:1 Constant Ratio

All Others 13/16:1 Variable Ratio
Bearings:

Worm - Upper Ball
Lower Ball

Pitman Shaft Bushing
Torque:

Pitman Arm to Pitman Shaft 160.2 10 ft-lbs
Adjuster Plug Locknut 50-1 10 ft-lbs
Pitman Shaft Lash-Adjuster Locknut 27-37 ft-lbs
Pressure and Return Hose Fittings 25-35 ft-lbs
Rack-Piston Plug 50-100 ft-lbs
Return Guide Clamp Screws 3-6 ft-lbs
Side Cover Bolts 30-45 ft-lbs
Steering System Oil Capacity Dry 1 1/4 qts

Power Steering Pump

Capacity at 465 rpm 1.25 gpm
Flow Control Range 1.25-2.15 gpm
Relief Valve Setting:

CJ Models 1100-1200 psi
Cherokee, Wagoneer, Truck 1400-1500 psi

Engine Drive Belt Tension

New BeIt* Used Belt

Manual Steering Gear

Left-Hand Drive Vehicles:
Type Recirculating Ball
Ratio 24:1
Bearings - Upper Ball

Torque:

Lower Ball
Pitman Shaft Bushing

Worm Bearing Adjuster Nut in-lbs
Pitman Shaft Adjuster Screw 18 in-lbs
Cover Bolts 25-35 ft-lbs
Pitman Shaft Lash-Adjustment Locknut . . . 18-27 ft-lbs
Worm Thrust-Adjustment Locknut 70-110 ft-lbs

Right-Hand Drive Vehicles:
Type Worm and Roller
Ratio 24:1
Bearings - Upper Ball

Lower Ball
Lever Shaft Roller and Bushing

Torque:
Worm Bearing Preload 2-5 in-lbs
Input Torque Over Center Maximum 7-12 in-lbs
Cover to Housing Cap Screws 18-20 ft-lbs
Flexible Coupling to Flange 15-20 ft-lbs
Worm Gear Shaft Locknut 16-20 ft-lbs

Air Pump All except Six-
Cylinder w/AC

Air Pump Six-Cylinder w/AC
3/8 Inch Belt

Fan
Idler Pulley
Power Steering Pump

*New belt specifications apply only to replacement belts. Once
a belt has been tensioned and run, it is considered a used belt
and should be adjusted to used belt specifications.

Steering Axis Inclination 8-1/2°
Caster

CJ 3°+1°
Cherokee, Wagoneer, and Truck 40+10

Camber 1 1/2°+1/2°
Toe-In 3/64 to 3/32 inch
Turning Angle

CJ 28° to 29°
Cherokee, Wagoneer, and Truck 370 to 380

V.

Air Conditioner, Six-Cylinder
Air Conditioner, V-8

125-155 90-115
125-155 105-130

125-155 90-115

Wheel Alignment

65-75
125- 1 55
125-1 55
125-1 55

60-70
90-1 15
90-115
90-115

60703
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Torque Specifications
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Service In-Use Recheck Torques should be used for checking
a pre-torqued item.

Clamp Bolt, Flexible Coupling, Intermediate Shaft
to Power Steering Gear 3/8-24

Clamp, Intermediate Shaft to Steering Gear
Clamp, Shaft U-Joint, Upper Shaft Assembly to

Lower Shaft Assembly
Column Capsule Bracket to Column Bolt
Column Capsule Bracket to Instrument Panel Nut

to Support Rod
Connecting Rod 5/8-18 To Castellated

Nut Slot
Connecting Rod Clamp Bolts Cherokee

Wagoneer-Truck
Connecting Rod Stud Nuts 9/16-18 Cherokee

Wagoneer-TruckTo Castellated Nut Slot -
Intermediate Shaft to Steering Gear Coupling

Power Steering 3/8-24, 5/16-24
Pitman Arm to Pitman Shaft
Steering Bracket to Frame 3/8-16 Bolt CJ
Steering Bracket to Frame Bolt and Nut

7/16-20 CJ
Steering Bracket to Frame 7/1 6-20 Cherokee

Wagoneer-Truck

Service
In-Use

Recheck
Torque Steering Gear to Bracket - All Models

Steering Wheel Nut CJ
Steering Wheel Nut Cherokee-Wagoneer

Truck
Tie-Rod Clamp Bolt 5/16-24 CJ
Tie-Rod Clamp Bolt 3/8-24 CJ
Tie-Rod Clamp Bolt 7/16-14 Cherokee

Wagoneer-Truck
15-25 Tie-Rod Stud Nuts 1/2-20 CJ To Castellated

Nut Slot
70 mm Tie-Rodi Stud Nuts To Castellated Nut Slot.

Wheel to Hub Nuts CJ
25-35 Wheel to Hub Nuts Cherokee-Wagoneer-Truck

Models 25 and 45
60 mm Wheel to Hub Nuts Model 46 Truck

All torque values given in foot-pounds with dry fits unless
otherwise specified.
Refer to the Standard Torque Specifications and Capscrew
Markings Chart in Section A of this manual for any torque
specifications not listed above.

60704

TECHNICAL BULLETIN REFERENCE

Date TB No. Subject Changes Information on Page No.

25-35
40-50

45-55
12-17

Service
In-Use

Recheck
Torques

60-80
32-38

15-25
10-15
20-30

25-35

40 mm
60 mm
90-115

65-80
100-1 50

15-25
160-210

35-45

60-70

60-80
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Special Tools

J-25194 ADJUSTER
PLUG LOCKNUT WRENCH
2-3/4" x 3-1/4"

J-5754

PITMAN SHAFT

BUSHING AND BEARING

CUP PULLER

J-6657 PITMAN SHAFT

NEEDLE BEARING REMOVER

AND INSTALLER

[I

J-23653 LOCK PLATE

COMPRESSOR AND

SNAP RING INSTALLER

J-23073 SHIFT
TUBE INSTALLER

J-23074 STEERING
COLUMN HOLDING
FIXTURE

.

J-7754 TORQUE WRENCH
0-25 INCH POUNDS

J-6219 PITMAN
SHAFT OIL SEAL
INSTALLER

J-25115 STEERING WHEEL PULLER

J4245 SNAP RING
PLIERS INTERNAL

J-6222 ADJUSTER
PLUG OIL SEAL
PROTECTOR

1111
J-25034 J-23072 SHI FT
REMOVER TUBE REMOVER

J-7624
ADJUSTER PLUG
SPANNER WRENCH

J-6217 HOSE CONNECTOR TOOL
POWER STEERING

J-7539-O1
RACK PISTON ARBOR
POWER STEERING

J-7017 WORM SHAFT UPPER
OIL SEAL INSTALLER

I

J-1586-O1 PUMP
SHAFT OIL SEAL
PROTECTOR

J-25033 J-21854-1 PIVOT
INSTALLER PIN PULLER

"I

J-1614 PITMAN SHAFT BUSHING
REMOVER AND INSTALLER

J-23600 BELT TENSION GAUGE

J-5188
ADJUSTER PLUG
OIL SEAL INSTALLER

J-5787 PITMANJ-7171 PITMAN
SHAFT OIL SEAL SHAFT OIL SEAL
INSTALLER PROTECTOR
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