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GENERAL
In most instances,the owner will describetile diffi

culty as one or more of the conditions listed in the
diagnosischarts. Road test the vehicle with the cus
tomer to confirm the difficulty and obtain additional
information. Follow procedureslisted in the brakediag
nosischartsto pinpoint the causeof the probiernL.

ADJUSTMENTS

Brake Pedal and Linkage
The one-piecesuspendedbrake pedaFis connectedto

the supportbracketby the brake pedalshaft.The shaft
servesboth as an attachingpart and as a pivot for the
brakepedal.

The brakepedal linkage should be lubricated and in
spectedregularly for binding, looseness,or excessive
play. Binding can cause improper pedal releasewhich
may result in brake drag and rapid lining wear.Worn
pedal linkage may causea low pedal condition or fre
quentneedfor brakeadjustment.

Pedalfree play shouldbe 1/16 to 1/4 inch. Inadequate
free play canresult in brakedragor grab. Excessivefree
play can result in a low brake pedal.Pedal free play on
modelswith nonpowerbrakesis governedby the brake
pedalpushrod length which is presetat manufacture.
Pushrod length is not adjustableon thesemodelsand,
undernormalcircumstances,shouldnot requirefurther
attention.Powerbrakeequippedvehiclesutilize a single
push rod in the power unit which is not adjustable.
When replacing power brake units, use the push rod
suppliedwith the replacementpower unit as it hasbeen
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properlygaugedandpresetfor usewith the replacement
unit. Pedal free play for powerbrakeequippedvehicles
is the sameas for vehicleswith manual brakes 1/16
inch to 1/4 inch.

Parking Brake Adjustment-All Models

NOTE: Wheelbrakesmustbe adjustedbeforeadjust
ing parking brakes.

1 Releaseparkingbrake.
2 Loosenlocknutsat equalizerand relievetension

on cables.
3 Inspect all cables for binds, kinks, or frayed

condition. Replacedefectivecables.
4 Tighten cablesuntil slight drag is producedat

wheels.
5 Loosen cables until wheels rotate freely and

brakedragis eliminated.
6 Tighten locknutsat equalizer.
7 Checkoperationof parkingbrake.

Stoplamp Switch-All Models

The stoplampswitch is mountedon a flangeattached
to the brake pedal support bracket. A spring-]oaded
plunger in the switch opens and closes the stopiamp
circuit.

Whenthe brake pedalis in the releasedposition, the
pedalarm contactsthe switch plunger, holdingit in the
off position. When the brake pedal is depressed,the
spring-loadedplunger extendswith brake pedalmove
ment until the switch is in the on position.
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9-2 BRAKES AND WHEELS

Switch Adjustment
1 On CJ models with air conditioning, remove

screws attaching evaporator housing to instrument
panelandlower housing.

2 Pressandholdbrakepedalin appliedposition.
3 Push stoplamp switch through mounting

bracketuntil it stopsagainstbrake pedalbracket.
4 Release brake pedal to set switch in proper

position.

5 Checkswitch position.Switchplungershouldbe
in ON position and activatestoplampsafter 3/8 to 5/8
inch of brake pedal travel. Measurepedal travel from
centerof brakepedalpad.

6 On CJ modelswith
evaporator housing and
screws.

If vacuum assisted for two or more
applications.

Road Test Vehicle. If problem sti’l
exists, see Brake Service Diagnosis
Charts.

If no action is felt, vacuum system is not func
tioning.

See Power Unit Service Diagnosis.

If not vacuum assisted for two or mord
applications, vacuum check valve is
faulty or there is a leak in the vacuum
system.

See Power Unit Service Diagnosis.

1

air conditioning, reposition
install housing attaching

Power Brake Diagnosis Procedure

With engine stopped and transmission in neutral, apply
brakes several times to deplete all vacuum reserve in the
system. Depressbrake pedal, hold light foot pressure on
pedal, and start engine.

If the vacuum system is operating, pedal will
tend to fall away under foot pressure, and
less pressure will be required to hold pedal in
applied position.

With engine running and brakes off, run to
medium speed and turn off ignition, imme
diately closing throttle. This builds up vacuum.
Wait no less than ninety seconds, then try
brake action.
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Power Unit Service Diagnosis

Condition PossibleCause Correction

HARD PEDAL 1 Refer to EXCESSIVEPEDAL 1 Refer to EXCESSIVEPEDAL
NO POWER EFFORT. EFFORT.
ASSIST

2 Lossof vacuumto powerunit. 2 Checkfor loose hoseor check
valve seal.Check for collapsed
or damagedhose.Inspect
vacuumcheck valve for damage
or leak. Replacepartsas required.

3 Internal malfunction in power 3 Replacepowerunit.
unit.

SLOW RETURN OF 1 Belicrankpivot pins binding 1 Lube all pedalpivot points.
BRAKE PEDAL CJ only or, pedal linkagebind- Remove,clean, lube and install

ing. SeePULLS andGRABBING pivot pins.
BRAKES in BrakeService
DiagnosisCharts.

2 Internal malfunction in power 2 Replacepowerunit.
unit.

GRABBING OR 1 Belicrankpivot pins binding 1 Remove,clean, lubricate, and
DRAGGING BRAKES CJ only. install pivot pins.

2 Refer to PULLS andGRAB- 2 SeePULLS and GRABBING
BING BRAKES in BrakeService BRAKES in Brake Service
DiagnosisCharts. DiagnosisCharts.

3 Pushrod in powerunit binding 3 Check and correct as required.
dueto corrosionor burrs on Do not lube pushrod. Clean
pushrod, pushrod with brake fluid and

clean cloth only.

4 Internal malfunction in power 4 Replacepower unit.
unit.

60636

Drum Brake Service Diagnosis---AIl Models

LOW PEDAL OR 1 Low fluid level. 1 Fill reservoirwith approved
PEDAL GOES TO brakefluid.
TOE BOARD

2 Excessiveclearancebetween 2 Adjust brakes.
lining anddrums.

3 Automatic adjustersnot working. 3 Make forward andreversestops;
if pedalstays low, repair faulty
adjusters.

4 Leakingbrakelines. 4 Repairor replacefaulty parts.

60637 A



9-4 BRAKES AND WHEELS

Drum Brake Service Diagnosis Continued

P1

5 Leakingwheelcylinders.

6 Internal leak in mastercylinder.

7 Air in system.

8 Improperbrake fluid.

1 Air trappedin hydraulicsystem.

2 Improperbrake fluid.

3 Improper lining thicknessor
location.

4 Drums worn too t]iin, beyond
0.060 inch oversizespecification

5 Mastercylinder filler vent clogged

6 Hoses-linescollapsed,kinked,
leaking.

7 Mastercylinder compensator
port blocked.

1 Brake adjustmentnotcorrect.

2 Incorrect lining.

3 Greaseor fluid-soakedlining.

4 Improperfluid.

5 Frozenmasteror wheelcylinder
pistons.

6 Brakepedalbinding on shaft.

7 Linings watersoaked.

8 Glazedlinings.

9 Bell-mouthed,barrel-shaped,
or scoreddrums.

5 Overhaulwheel cylinder.

6 Overhaulmastercylinder.

7 Bleedsystem.

8 Flush systemandrefill with
approvedfluid.

1 Removeair by bleeding.

2 Flush andbleedsystem;use
approvedbrake fluid.

3 Install new lining or replaceshoe
and lining.

4 Replacedrums as required.

5 Clean vent or replacecap;bleed
brakes.

6 Replaceas required.

7 Disassemblemastercylinder.
Repairas required.

1 Adjust brakes.

2 Install new linings.

3 Repairgreaseseal or wheel
cylinder. Install newlinings.

4 Flush system;useapproved
brakefluid.

5 Overhaulmasteror wheel
cylinders.

6 Lubricatepivot points.

7 Drive with brakeslightly
appliedto dry linings.

8 Replacelinings.

9 Replaceor resurfacedrums in
left andright hand pairs.

Condition PossibleCause Correction

LOW PEDAL OR
PEDAL GOES TO
TOE BOARD
Continued

SPRINGY,SPONGY
PEDAL

EXCESSIVEPEDAL
PRESSURE
REQUIRED TO
STOP VEHICLE

60637 B
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Drum Brake Service Diagnosis Continued

BRAKES AND WHEELS 9-5

1 Brake adjustmentnot correct.

2 Loose supportplates.

3 A small amountof greaseor
fluid on linings.

4 Pedal linkagebinding, or power
unit bellcrankpivot pins binding
CJ only.

5 Internal bind in powerunit.

6 Incorrect lining.

7 Lining looseon shoe.

8 Bell-mouthed,barrel-shaped,or
scoreddrums.

9 Combinationvalve faulty.

1 Drums out;-of-round.

2 Loosebrake drum on hub.

3 Worn or loosewheel bearings.

4 Bent shoesor linings.

5 Bent rearaxle shaft.

6 Loose or bent supportplate.

1 Incorrect li:ning.

2 Air in linesor improperbrake
fluid.

3 Mastercylinder primary piston
worn, or bore scored,corroded.

Replacepowerunit.

Install new linings.

Replacelining or shoeand
lining.

8 Turn drumsin pairsor replace.

Replacecombination valve.

Refinish or replacedrums.

Tighten.

Replaceor adjust.

Replaceshoe-liningassembly
as required.

5 Replaceaxle shaft.

6 Tighten or replacesupportplate.

1 Replacelining.

2 Bleedsystem.Drain andflush
if fluid is impropertype.

3 Disassemblemastercylinder.
Repairas required.

1 Lubricatepedalpivot or bell-
crank pivot pins.

2 Replacerubberparts andfill.

3 Adjust pushrod height.

Condition PossibleCause Correction

1 Adjust brakes.

2 Tighten supportplates.

3 Replacethelinings.

4 Lube linkage andbellcrank
pivot pins.

5

6

7

LIGHT PEDAL
PRESSURE-BRAKES
TOO SEVERE

PULSATING BRAKE
PEDAL

BRAKE FADE

ALL BRAKES DRAG
ADJUSTMENT IS
KNOWN TO BE
CORRECT

9

1

2

3

4

1 Pedalbellcrank pivot pinsbind
ing CJonly.

2 Improper fluid.

3 On power brakesCJ only push
rod height is incorrect.
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Drum Brake Service Diagnosis Continued

Condition PossibleCause Correction

ALL BRAKES DRAG 4 Compensatingor bypassport of 4 Openwith compressedair.
ADJUSTMENT IS mastercylinder closed.
KNOWN TO BE
CORRECT 5 Use of inferior hydraulic fluid 5 Overhaulwheel and/ormaster
Continued or rubberparts.Swollen cups, cylinder.

corrodedwheelor master
cylinderbores.

BRAKE PEDAL 1 Mastercylindercompensating 1 Usecompressedair to unplug.
TRAVEL DE- port plugged.
CREASING

2 Powerbellcrankpivot pins 2 Lube pedalpivot or pivot pins.
binding CJ only or pedalpivot
binding on manualbrakes.

3 Swollen cup in mastercylinder. 3 Replacerubberparts.Flush system.

4 Mastercylinderpistonnot 4 Overhaulmastercylinder.
returning.

5 Wheel cylinderpistonssticking. 5 Overhaulwheel cylinder.

ONE WHEEL DRAGS 1 Weakor brokenbrakeshoe 1 Replacethe defectivebrake shoe
retractingsprings, springsand lubricatethe brake

shoe ledges.

2 Powerunit bellcrankpivot pins 2 Lube pedalpivot or pivot pins.
binding CJ only or pedalpivot
binding.

3 Insufficient brakeshoe-to-drum 3 Adjust brakes.Repairauto
clearance. matic adjustersif necessary.

4 Loose wheelbearings. 4 Adjust wheel bearings.

5 Wheel cylinderpiston cups 5 Overhaulwheel cylinders.
swollen anddistorted.

6 Pistonssticking in wheel cylinder. 6 Cleanor replacepistons;clean
cylinder bore.

7 Restrictionin brakeline. 7 Clean out or replace.

8 Loose anchorpin. 8 Adjust andtightenlock nut.

9 Parkingbrake componentsseized 9 Repairor replaceparts as
or incorrectly adjusted. necessary.

ONE WHEEL LOCKS 1 Contaminatedlinings. 1 Replacethe linings.

2 Worn tire treads. 2 Replacetire or, matchup tire
treadsfrom side to side.
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Drum Brake Service Diagnosis Continued
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1 Linings water-soaked.

2 Dirt, water in drums.

3 Bentsupport plate allowing
excessivewater to enterdrum.

4 Scoreddrums.

1 Supportplate bent or shoes
twisted.

2 Metallic particlesor dust
imbeddedin lining.

3 Lining rivets looseor lining not
held tightly againstthe shoeat
the ends.

4 Drums distorted.

5 Shoesscrapingon supportplate
ledges.

6 Weakor brokenhold-down
springs.

7 Loose wheel bearings.

8 Charredlining.

9 Loosesupportplate,anchor,
drum, or wheel cylinder.

10 Linings locatedwrong on shoes.

1 Adjustmentnot correct.

2

3

4

Dirty lining.

Wheel cylindercupsswollen or
piston sticking.

5 Weakretractingsprings.

6 Shoesbinding on supportplate.

1 Dry out linings by driving with
brakeslightly applied.

2 Cleandrums.

3 Replacesupportplate.

Replaceor resurfacein pairs.

Replacedamagedparts.

2 Sandthe surfacesof the linings
anddrums.Removeall particles
of metal that may be found in
the surfaceof the linings.

3 Replacerivets.Replaceshoe
lining assembliesif damaged.

4 Turnor replacedrums.

5 Lubricate.

6 Replacedefectiveparts.

7 Adjust bearings.

8 Replacelining.

9 Tighten.

10 Install linings correctly.

1 Adjust brake shoesand parking
brakemechanism.

2 Lubricate or replaceas required.

3 Replacelining.

4 Overhaulcylinders.

5 Replacesprings.

6 Lubricatesupportplate ledges.

Condition PossibleCause Correction

4

1

BRAKES GRAB OR
WON’T HOLD IN
WET WEATHER

BRAKES SQUEAK

REAR BRAKES
DRAG

Parkingbrake cablesfrozen.

60637E



9-8 BRAKES AND WHEELS vu

Drum Brake Service Diagnosis Continued

Condition PossibleCause Correction

VEHICLE PULLS TO 1 Greaseor fluid-soakedlining. 1 Locate andcorrectleakage;
ONE SIDE . replace linings.

2 Adjustmentnot correct. 2 Adjust the brakes.

3 Loosewheel bearings,loose 3 Adjust wheelbearing;tighten
supportplates or loosespring supportplates andtighten
bolts. spring bolts.

4 Linings not of specifiedkind 4 Install new linings.
or primary andsecondaryshoes
reversed.

5 Powerunit bellcrankpivot pins 5 Lube pivot pins.
binding CJ only.

6 Tires not properly inflated or 6 Inflate the tires to recommended
unequalwearof tread.Different pressures.Rotate tires sothat
treaddesignside t6side. treadsurfacesof similardesign

andequalwearwill be installed
on the front wheels.

7 Water,mud, or foreignmatter 7 Removeforeign materialfrom
in brakes, brake parts and insideof the

drums.Lubricate the shoeledges
andthe rearbrake cableramps.

8 Wheel cylinder sticking. 8 Overhaulor replacewheel
cylinder.

9 Weakor brokenretractingsprings. 9 Checksprings.Replacebent,
opencoiledor crackedsprings.

10 Out-of-rounddrums. 10 Resurfaceor replacedrumsin
left andright handpairsboth
front andboth rear.

11 Brake dragging. 11 Checkfor looselining. Repairor
replaceas required.

12 Brokenspring or looseU-bolts. 12 Replacespring or tightenU-bolts.

13 Loosesteeringcomponents. 13 Tighten or repairandadjust
as required.

14 Unequalcamber. 14 Replaceaxle housing.

15 Cloggedor crimpedbrakeline. 15 Repairor replaceline.

16 Wheel cylinder incorrectsize. 16 Replacewith correctcylinders.

17 Worn steeringknuckle bearings. 17 Replace.
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Drum Brake Service Diagnosis Continued
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1 Incorrectlining-to-drum
clearance.

2 Loose brake supportplate.

3 Grease,fluid, roadduston lining.

4 Weakor brokenretractorspring.

5 Loose wheelhearings.

6 Drums out-of-round.

7 Cockedor distortedshoes.

8 Taperedo:r barrel-shapeddrums.

1 Shoeslift off supportplate and
snap back.,

2 Holddown springsweak.

3 Shoebent.

4 Groovesin supportplate ledges.

1 Groovedsupportplate ledges.

2 Lack of lubrication on support
plate ledges.

3 Loose drumsor supportplates.

4 Loose or worn front endparts.

1 Adjust to recommended
clearances.

2 Tighten supportplate.

3 Clean out dust; replacegrease
and fluid-soakedlining.

4 Replace.

5 Adjust.

6 Turn or replacedrumsin pairs.

7 Straightenor replace.

8 Turn or replacedrums in pairs.

1 Changedrumsside to side or
turn drumsin pairs.

2 Replacesprings.

3 Replaceshoeson both sides.

4 Replacesupportplate.

Replacesupportplate.

Lubricate ledges.

3 Tighten.

4 Tighten or replacedefectiveparts.

Condition PossibleCause Correction

BRAKES CHATTER

SHOE CLICK

SNAPPINGNOISE
IN FRONT END

1

2

BRAKE CHATTER OR
ROUGHNESS.BRAKE
PEDAL PULSATES

606370

Disc Brake Service Diagnosis

Condition PossibleCause Correction

1 Excessiverotor lateralrunout.

2 Excessivethicknessvariation.

3 Looseor worn wheel bearings.

1 Checkrotor runout. Refinish if
not to specsrefer to Rotor
Measurements.Replaceif unable
to refinish.

2 Checkthicknessvariation.
Refinish if out of spec. Replace
if unableto refinish.

3 Adjust to specs.Replaceif worn
or damaged.

60638A
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Disc Brake Service Diagnosis Continued

vu

Condition PossibleCause Correction

BRAKE CHATTER OR
ROUGHNESS.BRAKE
PEDAL PULSATES
Continued

EXCESSIVEPEDAL
EFFORTREQUIRED

EXCESSIVEPEDAL
TRAVEL

5 Disc brakeshoesreversedsteel
side of shoeriding on rotor.

6 Shoesbent or linings worn.

1 Malfunction in powerbrake unit.

2 Malfunction in front or rear
brakesystemdual master
cylinder such as: wheelcylinder
leaks,defectivebrake lines, caliper
piston sealleak, mastercylinder
pistoncupsnot holling pressure.

3 Lining worn.

Caliperpiston sticking.

Brake fade causedby incorrector
non-recommendedlinings.

Incorrectmastercylinder.

Low fluid level.

Leak in system.

Air in system.

4 Rearbrakesnotadjustingprop
erly.

5 Worn lining.

Bentor brokenshoe.

Mastercylindermountingbolts
loose.

8 Rotor thicknessor drum dia
meterbelow specification.

4 Checkrunout. If not to specs
turn drum.Do not removemore
than .060 inch.

5 Replacerotor andshoes.

6 Replaceshoes.

1 Check operation.Refer to Power
Brake Units.

2 Checkboth brake systemsand
correctas required.Checkfor
failed brakewarninglight if
brake failure occurredand light
did not operate.

3 Checkandreplacelinings as
required.

Rebuildcaliper.

Replacewith corrector re
commendedlining.

Checkandreplaceif required.

Add fluid as required.

Inspectandcorrectas required.

3 Bleed brakes.

4 Adjust rear brakesand repair
automaticadjusters.

5 Replacelinings. If wear is exces
sive or premature,checkfor in
correctlining, sticking caliper
pistons,binding park brake
cables,shoedragon support
plate,weak return springson
drum brakes,improperrear
brake adjustment.

6 Replaceas required.

7 Checkandretighten.

8 Inspect,measureandreplaceas
required.

4 Reardrumsout-of-round.

4

5

6

1

2

3

4

5

6

1

2

6

7

60638B
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Disc Brake Service Diagnosis Continued
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Condition PossibleCause Correction

DRAGGING BRAKES

NOTE: A very light
drag occuringafter
releasingthe brake
pedal is a character
istic of disc brakes.

GRABBING BRAKES

1 Mastercylinder pistonsnot re
turning properly.

2 Restrictionsin brake linesor
hoses.

3 Incorrectparking brake adjust-
ment.

4 Rearshoesnot
mal position.

returningto nor-

5 Caliperpistonsnot releasing.Pis
tons stuck due to piston scoring
or corrosionor piston cocking in
bore.

6 Lines to combinationvalve in
stalled incorrectly.

7 Bind in brake pedalor power
unit bellcrankpivot pinsCJ
only

8 Checkvalve installedin master
cylinder outlet port.

1 Referto all. conditionslisted un
der’ PULLS WHEN BRAKES ARE
APPLIED.

2 Powerbrakeunit malfunction or
bellcrank pivot pins binding CJ
on].y.

3 Combinationvalve malfunction.

4 Incorrect pCWer unit.

1 Removecover,checkfor spurt of
fluid at compensatorholesas
brakepedal is depressed.Rebuild
mastercylinder if fluid spurt is
not observed.Inspectcompen
satorports for blockage,use
compressedair to clear passages.

2 Checkfor kinks or dents in steel
lines. Checkrubberhosesfor
swelling or restrictionsinside
hose.

3 Checkandreadjustto specifi
cation. Inspectcablesfor bind
or frayed conditions.

4 Return springsweak. Shoes
draggingon supportplatedue
to lack of lube or ridgeson
supportplate ledges. Wheel
cylinder cups swollen or pis
tonssticking. Repairor re
place faulty partsas required.

5 Repairor replacepistonsor
caliper as required.

6 Checkandcorrectas required.
Port markedinlet goesto mas
ter cylinder; port marked
outlet goesto calipers.

7 Lube pedalpivot or pivot pins.

8 Checkoutlet. Removevalve
if present. Bleed brakes.

1 SeePULLS WHEN BRAKES
ARE APPLIED.

2 Checkoperationandreplaceor
repairas required. Refer to
POWER UNIT SERVICE
DIAGNOSISChart.

3 Replacevalve and bleedsystem.

4 Checkandreplaceas required.
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Disc Brake Service Diagnosis Continued

Condition PossibleCause Correction

PULLS WHEN BRAKES 1 Incorrect tire pressures. 1 Inflate to spec.
ARE APPLIED

2 Mismatchedtires on sameaxle. 2 Install equalsize, type tires.

3 Wheel bearingsmisadjustedor 3 Adjust or replaceas required.
worn.

4 Malfunction in caliper. 4 Checkfor stuck piston.

5 Damagedor contaminatedshoe 5 Replaceshoeand lining on both
and lining greaseon lining or sides.Replaceaxle seals,wheel
bentshoe. cylinder cups,or caliper piston

seals,if leaking.

6 Rearbrake problem: automatic 6 Inspectandrepairor replacemal
adjustersinoperable,contamin- functioning parts.Checkfor equal
atedlining, defectivewheelcyl- sizewheelcylinderson rear
inders,seizedor improperly ad- brakes.
justedpark brake cables,shoes
binding on supportplate,linings
worn, linings charredor cracked,
bent supportplate, weakretract
ing springs,drumsout-of-round.

7 Loose calipers. 7 Checkmountingbolt torque, in
spectthreadson bolts for galling
or stripped threads,checksup
port plate for brokenwelds.

8 Loose suspensionparts. 8 Inspectandcorrectasrequired.

9 Front endout of alignment. 9 Checkandcorrectasrequired.

10 Lining soakedwith water aftei 10 Allow lining to air dry, or while
operationin heavyrains,or driving, keepbrakeslightly ap
floodingconditions. plied to warm up lining and

evaporatewater.

11 Disc brakerotor outof tolerance. 11 Checkandrefinish or replaceas
required.

REAR DRUM BRAKES 1 Combinationvalveproportioner 1 Replacevalveandbleedbrakes.
SKID PREMATURELY sectionmalfunctioning.
ON HARD BRAKE
APPLICATION 2 Checkitemslisted underPULLS 2 SeePULLS andGRABBING.

andGRABBING.

SPONGY PEDAL 1 Air in system. 1 Bleedbrakes.Inspectfor broken
lines, loosefittings, leakingcal
iper pistons,or wheel cylinders;
checkrubberseal on master
cylinder cover. Checkcover it
self for distortion or cracks,
checkall bleedvalvesfor proper
torque.

2 Reardrumsthin or cracked. 2 Inspectandcorrectas required.
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Disc Brake Service Diagnosis Continued
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Condition PossibleCause Correction

SPONGY PEDAL 3 Calipersloose. 3 Checkmountingbolt torque.
Continued

4 Loose mastercylinder or brake
booster attaching parts.

4 Checkandcorrectas required.

5 Compensatorport blockedin
mastercyllinder.

5 Checkandcorrectas required.

6 Improper low quality brake
fluid in system.Fluid boils and
becomesaerated.

6 Drain andflush system.

HYDRAULIC SYSTEM

60638E
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Brake System Bleeding 9-20
Combination Valve-Cherokee-Wagoneer-Truck 9-18
Combination Valve-CJ Models with Disc Brakes 9-18
Combination Valve-CJ Models 9-17

GENERAL
When servicingthe hydraulic syste:rn,preventthe en

try of contaminantsby cappingall lines and ports, and
by avoiding the useof mineral-oil basedfluids for clean
ing systemcomponents.

CAUTION: Never use ga.soline, kerosene,carbon tet
rachloride, paint thinner, alcohol, nor any otherfluid
containing mineral oil, to clean or lubricate hydraulic
systemcomponents.Thesematerials will causeswell
ing, deterioration,and prematureagingofrubberparts.
Use brakefluid or brake cleaniiq solventonly.

To determineif dirt, moisture, or mineral-oil based
cleanershavecontaminatedthe hydraulic fluid, drain
off a sample and check for suspendedparticles, dis
coloration,or separationof thefluid i:rito distinct layers.
Layering indicatesthe presenceof water or mineral oil
content. If systemcontamination should occur, drain
andflush the systemwith an approved,brakefluid only.

Approved Brake Fluids
Whenever the hydraulic system is filled, use Jeep

BrakeFluid or equivalentmarkedSAE J1703..

CAUTION: Neverfill the hydraulic systemwith used
or reclaimedfluid.

Master Cylinder
General
Power Brake Units
Master Cylinder Fill Level

Master Cylinder Fill Level

Page

The mastercylinder fluid level should be checkedat
leastfour times a yearor every 5,000 miles. Referto the
MechanicalMaintenanceSchedulefor details.The mas
ter cylinder fluid reservoirsshould be filled to within
1/4 inch of rim of eachreservoir.

When checkingfluid level, the rubberdiaphragmseal
on the mastercylinder cover should be inspectedfor
cracks, cuts, distortion, or any other condition that
might allow air or foreign material to enterthe master
cylinder. Whenthe cover is removedfor any reason,do
not allow the rubberdiaphragmsealto comein contact
with dirt, grease,or other foreignmaterial.

Hydraulic System Inspection
1 Checkmastercylindercoverretainingspringfor

proper tension and fit. Spring should provide enough
tensionon cover to maintain airtight seal.

2 Inspect rubber diaphragmseal for cracks and
distortion.

3 Checkmastercylinderfill level.
4 Check for dirt and foreign material in reser

voirs. Drain off sample of brake fluid into clean glass
containerandtestfor contaminationasoutlinedabove.

5 Inspect all fittings and brake lines for leakage,
kinks, or otherdamage.

9-14
9-13
9-14
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9-14 BRAKES AND WHEELS

6 Inspect condition of front brake hoses.Replace
if cut, cracked,swollen,or leaking.

7 Checkfor evidenceof fluid leakageat all wheel
cylinders and front calipers if equipped with disc
brakes.

POWER BRAKE UNITS
A tandem-diaphragmunit fig. 9-1 is used on CJ

models equippedwith power brakes while Cherokee,
Wagoneer, and J-10 Truck models have a 9-1/2-inch
single diaphragmpowerunit fig. 9-2; J-20truckmodels
6800 GVW and up use a 9-1/2-inchtandem-diaphragm
powerunit.

Fig. 9-1 Power Brake Unit-CJ Models

Power Unit Service
All power brake units are servicedas an assembly.

Whendiagnosisindicatesa unit is defective,it shouldbe
replaced,not overhauled.The single and tandem dia
phragm units havea single pushrod of a preset,non-
adjustable length fig. 9-3. When replacing a power
unit, use the push rod supplied with the replacement
power unit. This pushrod hasbeencorrectlygaugedand
presetto thereplacementunit.

MASTER CYLINDER
A dual reservoir mastercylinder is usedon all Jeep

vehicles. The hydraulic systemfor the front brakes is
completelyseparatefrom the rearbrakes.In the event

vs

of hydraulic brakefailure in’ the front system,the rear
hydraulic brakeswill still operate.If a failure occursin
the rear brakes,the front brakeswill still operate.

The dual mastercylinder has two outlet ports, two
fluid reservoirs,and two hydraulic pistons which are
operatedin tandemby a singlepushrod.

When the mastercylinder fluid reservoirsare filled
and the front and rear brake systemspurged of air,
thereis a solid column of fluid on the forward side of
both the primary andsecondarypistons.

Upon applicationof the brakes,fluid is displacedby
the pistons into the caliper wheel cylinders to activate
the brakes. Upon releaseof the brakes, fluid returns
from the cylindersto the mastercylinder reservoirs.

Master Cylinder Service-All Models

Removal

1 Disconnectbrake lines at mastercylinder. Cap
or tapeoutlet ports in mastercylinderandopenendsof
brakelines to prevententry of dirt.

2 On vehicles with manual brakes, disconnect
mastercylinderpushrod at brakepedal.

3 Removebolts or nuts attachingmastercylinder
to cowl or powerunit andremovemastercylinder.

Disassembly

1 Remove cover and diaphragm seal and drain
fluid from mastercylinder. Mount mastercylinder in
vise.

60645

Fig. 9-2 Power Brake Unit-9-1/2-lnch Diaphragm
-Cherokee-Wagoneer-Truck
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2 On vehicleswith manual brakes,removeboot,
pushrod, andpushrod retainerfig. 9-4 and9-5’. On CJ
models, remove retainer by straighteninglock tab in
side of retainer.

3 Pushprimary pistoninward with phi]lips screw
driver and remove snap ring from groove in master
cylinder bore. Remove primary and secondarypiston
assemblies.Air pressureapplied through compensator
port in front reservoirwill aid in removalof secondary
pistonassembly.

4 Remove piston seal and piston cups f:rom sec
ondary piston. It is not necessaryto disassemble
primary piston assembly.Primary pist;on is suppliedas
completeassemblyin repair kit.

5 Clean and inspect master cyi:inder. Replaceif
bore is severely scored,corroded, or pitted. Replaceif
body is cracked,porous,or hassustainedotherdamage.
Check compensatorand bypassports in reservoirs.If
pluggedor dirty, openthem usingbrakecleaningsolvent
andair pressureonly. Do not usewire as wire may raise
a burr in port or pushburr into cylinderbore.

CAUTION: Clean the mastercylinderwith brakefluid
or an. approvedbrakecleaning solventonly. Do not use
any solvent containing mineral oil such as gasoline,
kerosene,alcohol, or carbon tetrachlo’ride. Mineral oil is
‘very harmful to the rubberpistoncupscind seals.,

6 Inspecttubeseatsin outlet ports. Replaceseats
only if cracked, scored,cocked in bore, or loose. If re
placementis necessary,removeseatsas follows:

a On Cherokee,Wagoneer,and Truck models,
thread6-32 x 5/8-inch long self-tappingscrew into tube
seat.Using two screwdrivers,pry up on screwto remove
seat.Removechips usingbrakecleaningsolvent.

b On CJ models, enlarge hole in tube seats
using 13/t4-inch drill. Placeflat washeron eachoutlet
port and thread 1/4-20 x 3/4-inch long screw into seat.
Tighten screw until seat is loosened. Remove seat,
screw,and washer.Removechips using brake cleaning
solventandcompressedair.

Assembly

1 Install replacementtube seatsif removedus
ing sparetube fitting nuts to pressseatsinto place.Do
not allow seatsto becomecockedduring installation.Be
sureseatsare bottomed.Remove tube fitting nuts and
check for burrs or chips. Removeburrs or chips. Rinse
mastercylinder in brake cleaningsolventand blow out
all passages,with compressedair.

2 Install piston cups on secondarypiston. Piston
cup installed in grooveat end of piston shouldhavelip
facing away from piston. Install next cup so lip faces
piston fig. 9-4 and9-5.

IL TO
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Fig. 9-3 Single Diaphragm Power UnIt Typical
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PUSH ROD
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Fig. 9-4 Master Cylinder-CJ Models

3 Install seal protector, piston seal, spring re
tainer, and return springon secondarypiston fig. 9-4
and9-5. Install pistonsealsolip facesinteriorof master
cylinder borewhenassemblyis installed. Be surereturn
springseatsagainstretainerandthat retaineris located
insidelip of pistonseal.

4 Lubricate mastercylinder bore and secondary
pistonsealandcupswith brakefluid andinstall second
ary piston assemblyin cylinder bore.

5 Lubricate seals on primary piston assembly
with brakefluid andinstall assemblyin mastercylinder
bore.

ri
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driver and install snapring in grooveof mastercylinder
bore.

7 On all vehicleswith manualbrakes,install push
rod, push rod retainer, and boot. On CJ modelsonly,
bendsmall lock tab in sideof retainerinto grooveat end
of mastercylinder and install boot.

CAUTION: Do not install the pushrod, boot, and re
tainer on vehiclesequippedwith power brakes.

8 Install diaphragmsealon mastercylinder cover.

Installation

RETAINER

SEAL

USED WITH
ONLY

SECONDARY PISTON SEAL

TUBE

SECONDARY PISTON

SECONDARY PISTON CUPS

SPRING

PRIMARY PISTON ASSEMBL

SEAL PROTECTOR

SECONDARY PISTON

RING

/
/

6 Pushprimarypistoninward with phillips screw- 1 Position mastercylinder on cowl or power unit
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STOP
SCREW

TUBE FITTING
INSERTS

Fig. 9-5 Master Cylinder-Cherokee-Wagoneer-Truck Models

and install attachingparts.Tighten nuts or bolts to 30
foot-poundstorque.

2 Connectbrakelines to mastercylinder.
3 Fill master cylinder reservoirs to within 1/4-

inch of rim with JeepBrake Fluid or equivalentand
install cover anddiaphragmseal.

4 On vehicles with manual brakes,connectpush
rod to brakepedal.

5 Bleed brake systemsas outlined under Brake
SystemBleeding.

COMBINATION VALVE-CJ MODELS WITH DRUM BRAKES
The combinationvalve usedon CJ modelswith drum

brakes contains a pressuredifferential warni:ng valve
sectionanda proportioningvalvesectionwhich arecom
bined into asingleassembly.Thevalve also servesas the
front junction block for the brakesystem.The valve is
mountedon the left framerail fig. 9-6.

The warning valve section containsa switch which is
activatedwhenahydraulicpressurelossoccursin either
the front or rear brake systems. The plunger-type
switch is activatedby a pistonin thecombinationvalve.
When the switch is activated,it comp]etesthe electrical
circuit to the brakewarning light on the dash.

Should a failure occur in the rear brakesystem,the
switch piston is forced to the rearof the valve by pres
surefrom the front brakesystem.As the piston moves,
the piston ramp contacts the switch pin forcing it up
into the switch, making contact, and completing the

electricalcircuit to the warning light on the dash.In the
eventof front brake failure, the switch is activated in
the samemannerexceptthatthe switchpistonmovesin
the oppositedirection.

NOTE: The presenceof air in either thefront or rear
hydraulic system can producea pressurethfferential
causing the switch to activate the warning light on the
dash. Bleedingthe systemwill correct this condition.

The proportioner valve section provides balanced
front-to-rear brakingduring high speedstops.At high
deceleration, rear weight is transferredto the front
wheelsandmust becompensatedfor to avoid earlyrear
wheel skid. Theproportionersectionof the valve reduces
initial line pressureto the rear wheels, delaying rear
brake lockupandavoidingearly rearwheel skid.

The proportionerdoes not operateduringnormal or
light brake application.

Service
The valve is not repairable.If any sectionof the valve

is founddefective,the entireassemblymustbe replaced.
When bleedingthe brakesystem,the pressurediffer

ential switch wire, switch terminal, and contact
plunger-typeassemblymust be reoved.Referto Brake
SystemBleeding.

NOTE: If anyleakageis evidentat theswitch terminal
after reinstailation following brakebleeding,replacethe
entire valve assembly.

1

COVER
RETAINER

COVER

DIAPH RAM SEAL

PRIMARY PISTON
ASSEMBLY

SECONDARY
PISTON ASSEMBLY Fig. 9-6 Combination Valve-CJ Models with Drum Brakes60240
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COMBINATION VALVE-CJ MODELS WITH DISC BRAKES
The combinationvalve usedon CJ modelswith disc

brakescontainsa pressuredifferential warning valve
sectionanda front brakemeteringvalvesection.Thetwo
sectionsare combinedinto a singleassemblyfig. 9-7.
The combinationvalveis mountedon the left framerail.

FIg. 9-7 Combination Valve-CJ Models with Disc Brakes

70569

The meteringvalve section provides balancedfront-
to-rear braking. The valve momentarily delays appli
cation of full systempressureto the front disc brakes
until the reardrum brakeshoesovercomereturn spring
tensionandcontactthe drums.

When bleedingthe front brakeson CJ models with
disc brakes, the meteringsection valve stem must be
held inward usingTool J-26869fig. 9-8.

The presuredifferential warning valve section acti
vatesthe brakewarning light if a pressureloss in the
front or rearhydraulicsystemsshould everoccur.

The warning valve section contains a piston and
plunger-typeswitch. If a pressureloss in either system
occurs,a pressuredifferentialof 70 to 300 psi will cause
the pistonto shuttletowardthe low pressuresideof the
valve. As thepistonmoves,rampson the pistonpushthe
switch contactplunger upwardclosing the switch con
tacts. This action completes the circuit between the
switch andwarninglight on the dash.

NOTE: The presenceof air in either the front or rear
hydraulic systemcan producea pressuredifferential
causing the switchto activate the warning light. Bleed
ing the systemwill correct this condition.

70570

Fig. 9-8 Metering Valve Tool lnstalled-CJ Models with Disc Brakes

Service
The combination valve is serviced as an assembly

only. Do not attemptto disassembleor repairany com
binationvalve.

Whenbleedingthebrakesystem,the meteringsection
valve stemmustbe held inward usingTool J-26869fig.
9-8.

COMBINATION VALVE-CHEROKEE-WAGONEER-TRUCK
All modelsareequippedwith a combinationvalvefig.

9-9 which is attachedto the inner sideof the left frame
rail.

The combinationvalve usedon Cherokee,Wagoneer,
and Truck modelsfig. 9-10 containsa meteringvalve
section,a pressuredifferential warning switch section,

vu
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Fig. 9-9 Combination Valve-Cherokee-Wagoneer-Truck
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PRESSURE DIFFERENTIAL
WARNING SWITCH SECTION

PROPORTIONEn VALVE
SECTION

and a proportion valve section.The combinationva]ve
also servicesas the front junction block for the brake
system.

The meteringvalve holds off delays full hydraulic
fluid pressureto the front brakesuntii the rear brakes
overcomeretracting-springtension andthe rear linings
makecontactwith the reardrums.

When the brakesare not. applied,the meteringvalve
permits free flow of brake fluid. This featureallows the
fluid to expand and contact with changes in
temperature.

The warning switch in the valve is activatedwhen a
hydraulicpressurelossoccursin eitherthe front or rear
brake systems,and when activated,completesthe e]ec
trical circuit to the brakewarning light on the dash.

Should a failure occur in the rear brake system,the
switch piston is forced to the right toward the rear
brakeoutlet port in the valve by pressurefrom the good
front system. As the piston moves, the piston ramp
forcesthe switch pin up into theswitch, making contact
andcompletingthe electricalcircuit which activatesthe
dash light. In the eventof a front brake systemfailure,
the switch is activatedin the samemannerexcept that
the switch pistonwill move forward.

The proportionersection provides balancedfront-to-
rear braking action during high pedal pressurestops.
During light pedal pressureapplication, the propor
tioner doesnot operate.Brake fluid normally flows into
the proportionerthrough the spacebetweenthe piston
centerhole andvalve stem, then through the stop plate

and the rear brakes.Spring pressureloads the piston,
holding it against the stop plate for norma] brake
pressures.

Service
The combinationvalve is not repairable.If any section

of the valve is found defective,the entirevalveassembly
mustbe replaced.

Whenbleedingthe brakesystem,the meteringsection
of the valvemust heheld openfig. 9-11.Refer to Brake
SystemBleedingfor procedure.

METERING VALVE
SECTION

FRONT
PORT

PROPORTIONING
NUT

REAR
OUTLET
PORT

METERING
VALVE
SEAL

PORT

Fig. 9-10 Combination Valve Cross Section-Cherokee-Wagoneer-Truck

J41 120

Fig. 9-1 1 Metering Valve Tool Installed-Cherokee-Wagoneer-Truck
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BRAKE SYSTEM BLEEDING

General
The hydraulic systemmust be bled whenevera line

has beendisconnectedor if air has enteredthe system.
In most cases,it will be necessaryto bleedonly that
portion of the hydraulic systemfront or rear being
serviced.However, if a firm brakepedalcannotbe ob
tained, or if diagnosisindicatesthe need, the complete
system must be bled. Brake systembleeding can be
performedmanuallyor with pressureequipment.Blee
der screws are provided at the calipers and wheel
cylinders.

Manual Bleeding Procedure
1 Clean any accumulateddirt from mastercylin

dercover.
2 Removemastercylindercover.
3 Fill master cylinder if required and reinstall

cover.
4 On Cherokee,Wagoneer,andTruck models,hold

combination metering valve open as follows: loosen
front mounting bolt on combination valve and insert
slotted endof Tool J-23709undermountingbolt. Pushin
on meteringvalve stemto open it andretightenmount
ing bolt to holdTool J-23709in place fig. 9-11.

5 On CJ modelswith disc brakes,hold metering
valve section open as follows: Removedust cover from
meteringvalvestemandinstall Tool J-26869on stemto
hold vaveopen fig. 9-8.

6 Bleedbrakesystemin following sequence:
a left front wheel
b right front wheel
c left rearwheel
d right rearwheel

NOTE: Correct bleedingprocedureis asfollows:Place
wrench on bleederscrew. Install rubber hoseon screw
with free endof hosesubmerged in a transparentcon
tainerpartially filled with cleanbrakefluid. Openscrew
3/4 turn. Have helperdepressbrakepedal. Closebleeder
*screw before pedal reachesend of travel. Have helper
pump up pedal each time bleeder screw is closed to
ensurea good surge offluid at the bleederscrewwhen
valveis reopened.Repeatbleedprocessuntilfluid comes
out in a solidstreamwithout the presenceofair bubbles.

CAUTION: Do not allow mastercylinder to exhaustits
supplyofbrakefluid. Checkfluid levelfrequentlywhile
bleeding,and re.fiui as required.Do not bleed two wheels
at a time, and do not bleed systemwith calipers or
drumsnot in place.

7 Removemastercylinder cover and refill as re
quired.Fill reservoirto within 1/4 inch of reservoirrim.
Install cover. Makesurecover retaineris in place.

8 For Cherokee, Wagoneer,and Truck, remove
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combinationvalve tool. On CJ models,reinstall plunger,
spring, andterminal in valve.

9 Testbrakeoperationbeforemovingvehicle.

Pressure Bleeding Procedure
1 Clean any accumulateddirt from mastercylin

dercover.
2 Removecover andrubberdiaphragmseal.Place

cover on work benchor on lint-free cloth. Do not allow
diaphragmto contactdirt or foreign material.

3 Fill mastercylinder if required.
4 Install brake bleeder adaptercover on master

cylinder fig. 9-12. Connecthose from pressurebleeder
to fitting on adapterandopen releasevalve on pressure
bleeder.

5 On Cherokee,Wagoneer,andTruckmodels,hold
meteringvalve sectionopen.Install Tool J-23709as de
scribedin step4 of Manual BleedingProcedurefig. 9-
11.

6 On CJ modelswith disc brakes, hold metering
valve sectionopen usingTool J-26869fig. 9-8. Remove
dustcover beforeinstalling tool.

7 Bleedbrakesystemin following sequence:
a left front wheel
h right front wheel
c Left rearwheel
d right rearwheel

NOTE: When using pressureequipment,the bleeding
procedure is the sameas outlined in step 5 of Manual
BleedingProcedureexceptthat a helper is not required
to apply the bra/ce pedal. The pressurebleederdevelops
enoughsystempressureto permit bleedingwithout the
usef the bra/ce pedal.

8 Whensystemhasbeenpurgedof all air, turn off

Fig. 9-12 Pressure Bleeder Adapter installation Typical
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pressurebleederandclosebleederfluid releasevalve.
9 Disconnectpressurebleederhoseat adapterfit

ting andremovemastercylindercover adapter.
10 Refill mastercylinder reservoirs to within 1/4

inch of reservoirrim.
11 Install cover and rubberdiaphragm.Make sure

cover retaineris in place.

12 On Cherokee, Wagoneer, and Truck, remove
combination valve metering sectionhold-out tool and
tighten mountingbolt. On CJ models,removemetering
section hold-out tool and install dust cover over valve
stem.

13 Testbrakeoperationbeforemovingvehicle.

Page
General 9-21
Service-Cherokee-Wagoneer-Truck 9-24

GENERAL
The drum brakeunits consistof a supportplate, two

brakeshoes,brakeshoe return springs, an adjusting
screw assembly,holddown springs, automaticadjuster
components,and a wheel cylinder fig. 9-13.

Page
Servlce-CJ Models 9-22

DRUM BRAKES

The automatic adjustercontinuouslymaintainscor
rect operatingclearancebetweenthe brake linings and
the drumsby adjustingthe brakesin small increments
in direct proportion to lining wear.This continuousad
justmentpreventsgradual increasein the brake pedal

60643
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Fig. 9-13 Drum Brake Assembly-CJ Models
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travel as the linings wear.The adjusteraddsthe safety
feature of maintainingadequatepedal reserveduring
the service life of the lining.

After the lining wearsenoughto require adjustment,
the adjustingcable CJ modelsor actuatingleverCher
okee, Wagoneer,and Truck models will lift the lever
into engagementwith the next tooth of the adjusting
screw when the brakes are applied.Whenthe brake is
released,the shoesreturn to the anchor.

The automatic-adjusterutilizes movementof the sec
ondaryshoes in a reversebrake application to actuate
the adjustermechanism.

This action will repeat on subsequentbrake appli
cationsuntil the shoe-to-liningclearanceis reducedto a
point at which theshoemovementis not enoughto cause
the automaticadjusterto lift the leverto the nexttooth.

The adjustingleverandadjustingscrewassemblyare
left- or right-handpartsand are not interchangeable.

SERVICE-CJ MODELS

Disassembly
1 Raisevehicle.
2 Removewheelsanddrums.
3 Graspadjusting lever with pliers and remove

lever tang from hole in secondaryshoe.
4 PlaceBrake Cylinder ClampsJ-8002over wheel

cylinders to hold pistons in place while shoes are
removed.

5 Removereturn springs using Brake Spring Re
moverTool J-8057.

6 Removesecondaryreturnspring, adjustercable,
primary return spring, cable guide, adjusterlever, and
adjustersprings.

7 Remove holddown springs and brakeshoes.On
rear brakes,disengageparkingbrake cable from park
ing brake lever parking brake strut is removedwith
brakeshoeassemblies.

Cleaning and Inspection

Cleaning

For grease contamination, clean all parts, except
brakedrums,with brakecleaningsolvent. Cleanbrake
drums with a soapandwater solution only.

For brakefluid contamination,cleanall parts,except
the brakelining, with alcohol. Replace contaminated
brakelining.

Inspection
Pull backwheelcylinderdustboot to inspectfor ]eak

age. If evidence of leakage is observed,the cylinder
should be disassembledand inspectedas describedin
Wheel Cylinder.

Polish ledgesof the brake support plate with fine

sandpaperor emerycloth. If grooveswhich mayrestrict
shoemovementstill existafter polishing,the brakesup
port plate must be replaced. Attempting to remove
groovesby grinding may result in improper shoe-to-
drum contact.

Inspectthe lining wearpattern.If thewearacrossthe
width of the lining is uneven, check drums for bell-
mouthedcondition, inspect drumsfor correctposition,
and inspect support plate for distortion. Inspect all
springs for evidenceof overheatingdiscoloration and
fractures.The self-adjustingcable should be inspected
for kinks, fraying andan elongatedeyelet.

Inspect the adjustingscrew for freedomof rotation
andthe adjusterlever for wearanddistortion.

Wheel Cylinders

1 Inspectfor evidenceof leakage.Pull back dust
boot and inspect condition of rubber piston cups and
cylinder bore.

2 Inspect bleeder screw and hydraulic line con
nection for evidenceof leakage.Check brake lines for
swelling, distortion,kinks, andcracks.

3 If wheel cylinders require overhaul proceedto
step4.

4 Disconnectbrake line. Do not bend line away
from wheel cylinder. When cylinder is removedfrom
support plate, line will separatefrom cylindereasily.

5 Remove cylinder mounting bolts and remove
cylinder.

6 Remove links and dust boots. Remove piston
cups, pistons, and compressionspring from cylinder
bore. Cleanall metal partswith brakefluid.

7 If bore is corrodedor pitted, replacewheelcylin
der. If bore is only stained or discolored, it may be
polishedwith crocuscloth. Do not polish in a lengthwise
direction; polish by rotating cylinder around crocus
cloth supportedon fingers.

CAUTION: Do not honewheelcylinders.

8 If polishing wasperformed,cleancylinder thor
oughlywith brakefluid only.

9 Inspect pistons. If scored or worn replace. If
discoloredor stained,pistons may be lightly polished
with crocuscloth. Cleanpistonsthoroughlyif they were
polished.

10 Coat cylinder bore with clean brake fluid. Do
not,lubricate pistons or cups. Assemblewheel cylinder
components.

CAUTION: Piston cups should haveflat side facing
open endsof cylinder and flared sidefacing interior of
cylinder.

11 Clean wheel cylinder mounting surfaceon sup
port plate.Cleanbrakeline fitting andthreads.

12 Startbrakeline fitting in wheelcylinder. Attach
wheel cylinder to support plate and tighten brake line
fitting. Tighten cylinder mounting bolts to 18 foot
poundstorque.
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Support Plate

1 Removedirt usingcompressedair or cloth. Pol
ish anchorpin with crocuscloth.

2 Polish ledgesof brake support plate with fine
sandpaperor emerycloth. If grooves,whichmay restrict
shoemovement,still exist after polishing, replacesup
port plate.

CAUTION: Attempting to removegroovesbygrinding
may result in improper shoe-to-drumcontact. Do not
attempt to reduceridges or groovesbygrinding.

3 Inspectsupportplatefor warpageor cracks.
4 Check torque of support plate-to-axle flange

bolts.
5 Checkanchorpin for wearor being loose.
6 Replacesupport plate if inspectionrevealsnon-

repairabledefect.

Brake Drums

1 Cleandirt from drums. Usecompressed[air and
clean cloth. If drums requirefurther cleaning,use soap
and water solution only.

CAUTION: Do not use brakefluid, gasoline,kerosene,
or stmiiar solventsto clean drums.

2 Inspect for scoring,cracks, heat checking,hard
spots,anddistortion.

3 Check drum for excessrunout or bell-mouthed
condition. Perform this check with drums mountedon
brakelathe.Use dial indicator to obtain readings.

NOTE: Brake drum radial runout must not exceed
0.005 inch..

4 Based on findings of steps 1 through 3, re
place or reconditiondrum as required.

CAUTION: When machining drums, do not remove
more than 0.030 inch. Maximum allowable oversizefor
any drum is 0.060 inch over original diameter. In addi
tion, /0 not attempt to refinish drums with hard spots.
Replacedrumswith this condition.

Assembly and Adjustment

NOTE: Whennecessaryto replace brakelining on one
wheel, the brakelining should also be replacedon the
oppositewheelto maintain braking balance.

1 Lubricate support plate ledges,anchorpin, self-
adjustingcable guide adjusterscrew threads,arid pivot
with molydisulphidegreaseor chassislubricant. If serv
icing rear brakes,lubricate parking brake cable lever
locatedon secondaryshoes.

2 Position brakeshoeson the brake supportplate
and install holddown springs. On rear brakes,install
parkingbrakelever. Install parkingbrakecableon lever
andinstall strut andspring.

3 Placeadjustercableeyeleton anchorpin.

4 Install primaryreturnspring.
5 Install cable guide and install secondaryreturn

springfig. 9-13.
6 Install adjusting screw assembly.Place smal]

hooked end of adjusterspring in large hole in primary
shoe and place large hooked end of adjusterspring in
adjusterlever.

7 Place hooked end of adjuster cable over cable
guide fig. 9-14.

8 Graspadjuster lever with pliers and hook ad
juster lever tang in large hole in bottom of secondary
shoe.

9 Perform initial brake adjustmentusing clear
ance gaugeor initially adjustadjusting screw assem
blies sothat approximately3/8 inch of threadis exposed
betweenadjusterscrew andadjusterscrew nut.

10 Install drums.

CAUTION: Do not attempt to bade off the adjuster
screwwithout holding the adjusterleverawayfrom the
screwor the adjustermay bedamaged.

11 If any brake lines were disconnected,bleed
brakesas describedin Brake SystemBleeding.

12 Install wheelsandtires andlower vehicle.
13 After initial adjustment and final assembly,

checkbrake pedal height to ensurebrake operationbe
fore movingvehicle.

14 Drive vehicle in reverseandforward, making 10
to 15 brakeapplications,beforeroadtesting,alternating
reverseandfoward brakestops.This procedurebalances
adjustmentof all brake units and raisesbrake pedal to
satisfactoryheight.

NOTE: If drums were installed before makinginitial
adjustment,adjustmentmay be mademanually by re
moving access slot cover and using a brake adjusting
tool or screwdriverto rotateadjustingscrewuntil wheel
is lockedfig. 9-15,. To tighten, rotateadjustingscrewin
clockwise direction. Then back off adjusting screw at
ieast 15 to 20 notches clicks. To back off adjusting
screw,insert ice pick or thin blade screwdriverin screw
accessslot to hold lever away from screw. Back off
adjusting screw until wheeland drum turn freely. Re
placeaa’justing hole cover.
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Fig. 9-14 Brakeshoe Spring Installation
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Fig. 9-15 Brakeshoo Adlustment

J42292

SERVICE-CHEROKEE-WAGONEER-TRUCK

Disassembly
1 Raisevehicle.
2 Removenecessarywheelsanddrums.
3 Releaseparking brake and loosen locknuts at

parking brakeequalizer to relieve cable tensionbefore
removingrear drums.

NOTE: On truckswith Model 60full-floating rear axle,
remove two screwsthat locate rear drums on hubsfig.
9-12’.

4 Removeprimary shoereturn springfig. 9-16.
Remove automaticadjusteractuatingspring and sec

ACTUATING LEVER
RETURN SPRING

1
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AND LINING
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RETURN SPRING

SHOE AND
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ACTUATING
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AUTOMATIC ADJUSTER
LEVER AND PIVOT

60241

Fig. 9-16 Drum Brake Assembly-Cherokee-Wagoneer-Truck
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Fig. 9-11 locating Screw Removal-Model 60 Axle

ondaryshoereturnspring usingSpringRemoverToolJ
8057.

5 Remove holddown springs and remove brake-
shoe assemblies.On rear brakes, disengageparking
brake cable from parking brake lever. Parki:rig brake
strut is removedwith brakeshoeassembliesfig. 9-16.

6 PlaceWheel Cylinder ClampsJ-8002over wheel
cylinders to retain pistonsfig. 9-1L

LEDGES

TOOL
J.8O2

SUPPORT PLATE

Fig. 9-18 Wheel Cylinder Clamp Installed

Cleaning and Inspection

Brakeshos Assembly

LEDGES

J41 137

1 Inspectlining wear. If worn to within 1/32 inch
of rivet head,replacelining.

2 Inspectlining wear pattern. If wear is uneven
acrosswidth of lining, replacelining andcheckdrum for
bell-mouthedcondition.

3 Inspect lining for cracks, charredsurface, or
brokenrivets.

4 Replace linings if contaminated with brake

fluid, axlelubricant, or similar contaminants.
5 Inspectadjustingscrew spring, return springs,

holddown springs, actuating lever return spring, and

automatic adjusterspring. Replacesprings if weaken,
broken, or discoloredevidenceof overheatingcausing

tensionloss.
6 Inspectparkingbrake lever, automaticadjuster

lever and pivot, and actuating lever for wear and de
fects. Replace levers if bent, broken, or excessively

worn.
7 Inspect adjusting screw for free operation.

Screw must rotate freely. Inspectscrew serrationsfor
excessive wear which could effect automatic
adjustment.

8 Inspectparking brake cablesfor frayed condi
tion. Checkfor missing or loose cable end retainerbut
ton. Inspect parking brake lever for distortion, worn
pivot pin, proper cable retention, and proper cable
operation.

Wheel Cylinders

1 Inspectfor evidenceof leakage.Pull back dust
bootand inspectionconditionof rubberpiston cupsand
cylinderbore.

2 Inspect bleeder screw and hydraulic line con
nection for evidenceof leakage. Check brake lines for
swelling, distortion, kinks, or cracks.

3 If wheel cylinders require overhaul,proceedto
step3.

4 Disconnectbrake line. Do not bend line away
from wheelcylinder. Whencylinder is removed,line will
separatefrom cylinder.

5 Remove cylinder mounting bolts and remove
cylinder.

6 Remove links and dust boots. Remove piston
cups, pistons, and compressionspring and expanders
from cylinder bore. Clean all metal parts with brake
fluid.

7 If bore is corrodedor pitted, replacewheelcylin
der. If bore is only stained or discolored, it may be
polishedwith crocuscloth. Do not polish in a lengthwise
direction; polish by rotating cylinder around crocus
cloth wrappedaroundfingers.

CAUTION: Do not honewheel cylinders. If polishing
was pe’rformed, clean the cylinder thoroughly with
brakefluid only. ,

8 Inspectpistons. If scoredor worn replace.Pis
tons may be polished lightly with crocus cloth if dis
coloredor stained.Clean pistonsthoroughlyif theywere
polished.

9 Coatcylinderborewith cleanbrakefluid. Do not
lubricatepistonsor cups.Assemblewheelcylinder.

CAUTION: Piston cups shouldhaveflat sidesfacing
open endsof cylinderand flared sidesfacing interior of
cylinder.

vu
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10 Clean wheel cylinder mounting surfaceon sup
port plate.Cleanbrakeline fitting andthreads.

11 Startbrakeline fitting in wheelcylinder.Attach
wheel cylinder to support plate and tightening brake
line fitting. Tighten cylinder mountingbolts to 18 foot-
pounds.

Support Plate

1 Removedirt usingcompressedair or cloth. Pol
ish anchorpin with crocuscloth fig. 9-18.

2 Polish support plate ledges fig. 9-.18 with
emerycloth. If ledgeshavedeepgroovesor ridgeswhich
might restrictshoe movement,the supportplateshould
be replaced.Do not attemptto reduceridgesor grooves
by grinding.

3 Inspectsupportplatefor warpageor cracks.
4 Check torque of support plate-to-axle flange

bolts.
5 Checkanchorpin for wearor being loose.
6 Replacesupportplate if inspectionrevealsnon-

repairabledefect.

Brake Drums
1 Clean dirt from drums.Use compressedair and

clean cloth. If drumsrequire furthercleaning,use soap
andwatersolutiononly.

CAUTION: Do not usebrakefluid, gasoline,kerosene,
or similar solventsto cleandrums.

2 Inspectfor scoring, cracks,heatchecking,hard
spots,anddistortion.

3 Check drum for excessrunout or bell-mouthed
condition. Perform this check with drum mountedon
brakelathe.Usea dial indicator to obtain readings.

NOTE: Brake drum radial runout must not exceed
0.005 inch.

4 Basedon findings of steps 1 through3, re
placeor reconditiondrum as required.

CAUTION: When machining drums, do not remove
more than0.030 inch. Maximumallowable oversizefor
any drum is 0.060 inch over original diameter.In addi
tion, do not attempt to machinedrumswith hard spots.
Replacedrums with this condition.

Assembly and Adjustment
1 Apply thin film of molydisulphidegrease,or

chassislubricant to following parts fig. 9-16: support
plate ledges, anchorpin, adjustingscrew threadsand
pivot, adjuster lever-to-secondarybrakeshoecontact
surface.

2 When assemblingrearbrakes,lubricateparking
brake leverpivot andportionof leverthat contactssec
ondarybrakeshoe.

3 On rear brakes,attach parking brakecable to
parkingbrakeleveron secondaryshoe.

vu

NOTE: Wheninstalling parking brakeleveron replace
mentshoe,pinch C-clip to retain leveron shoe.

4 Install secondaryshoe and automaticadjuster
lever and pivot as an assembly.Secureassemblyto
supportplatewith hoiddownspring.

5 Install actuating lever and adjustinglever. In
stall returnspringon actuatinglevertang.Largeend of
taperedspringrestson brakeshoe.

6 Install primary shoeand hoiddown spring. In
stall guide plateon anchorpin.

7 On rearbrakes,install parkingbrakestrut.
8 Install adjustingscrewandspring.Shorthooked

end of spring goes on primary shoe. Long hookedend
goeson secondaryshoefig. 9-16.

9 Install return springs and adjusterspring in
following sequencefig. 9-16.

a adjusterspring.
b secondaryshoe return spring to shoe and

adjusterspring.
c primaryshoereturnspring.

NOTE: After springs are installed, be sure shoesare
properly locatedon anchorpin.

10 Performinitial brakeadjustmentas follows:
a Determine drum diameter with drum-to

brakeshoeclearancegaugefig. 9-19.

b Reversegauge and place on brake linings
fig. 9-20. Turn adjustingscrewuntil gaugejust slides
over brakeliningsurface.

c Rotate gauge around lining surfaceto en
sureadequateclearance.

11 If drum-to-shoegauge is not available, initial
brakeadjustmentmaybe performedas follows:

a Turn adjustingscrewuntil drum slides over
shoeswith slight drag.

.141138

Fig. 9-19 UsIng Drum-to-Lining Clearance Gauge



Fig. 9-20 Checking Lining-to-Drum Clearance

h With drum in place, back off adjusting
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screw 30 notches. Use brake adjusting tool to turn
screw.Usescrewdriverto pushautomaticadjusterlever
away from adjustingscrewserrations.If accesshole in
supportplate hasa metal plug in it, knockout plug to
perform adjustment.Be sureto removeloose plug from
drum and install rubberor metal plug in accesshole to
prevent brake contamination after adjustment is
completed.

12 Install brakedrums.
13 If brakelines were disconnected,bleedbrakesas

describedin Brake SystemBleeding.
14 Install wheelsandtiresandlower vehicle.
15 Testbrakeoperationbeforemovingvehicle.
16 Perform final brakeadjustmentby making 10 to

15 forward and reversestopsuntil satisfactorybrake
pedalheight is obtained.

CAUTION: If vehicle has automatic transmission,do
not use.fhrward range to halt reversemotion o.fvehicle.
Thi.s procedure will prevent the automatic adjusters
from operatng properly, resulting in unsatisfactory
pedal heights.All,s topsmustbe completed.

DISC BRAKES-CHEROKEE--WAGONEER--TRUCK

Page
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GENERAL
Floatingcaliper-typefront disc brakesareusedon all

modelswith disc brakesfig. 9-21.A commondisc brake
caliper and 12.0-inch rotor are used. However, heavy-
duty Trucks are equippedwith a 12.5 inch disc brake
rotor.

The disc brakesystemconsistsof a caliper assembly,
a hub and rotor assembly,and a support and shield
assembly.The caliper fig. 9-22 is a one-piececasting
containinga singlepiston,a pistonbore,a bleederscrew
andfluid inlet ports.

The piston bore containsthe piston, piston seal, and
dust boot. A groove is machinedin the sidewall of the
piston bore to accept the piston seal. This groove is
slightly tapered,and is narrower at the bottom thanat
the top. Tapering the grooveputs more compressionon
the edgeof the square-cutsealthat is exposedto brake
fluid pressurefig. 9-23.

The upperedgeof the piston bore is counterboredto
accept the dust boot seal retainer. The metal retainer
part of the seal is pressedinto the counterbore.The lip
portionof thesealfits in agroovemachinedin thepiston
outersurface.
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The caliper assemblyhastwo mounting earsat each
end.Holes are machinedin theseears.The holes in the
inboard earsare larger than thosein the outboardears.
A groove is machinedin the insidediameterof eachhole
to accommodaterubberbushings.A sleeve is installed
through each of the largerholes in the inboardearsfig.
9-22. The caliper assembly is attachedto a bracket
which is weldedto, and is part of, the supportshield.
The support shield is bolted to the steeringknuckle
assembly.

Two Alien headsupportbolts attachthe caliperto the
supportshield. The bolts areinsertedthroughsleevesin

The exterior surfaceof the steel piston is precision
ground and nickle-chromeplatedto providea hard, du
rablesurface.
CAUTION: Do not sandpaperor machine the outer
surfaceof the piston. Removalof the protectiveplating
oraltering thediametercouldcausepitting, rusting, and
eventualcockingof the pistonin the bore.

The piston bore does not contain a return spring.
Lining wear is compensatedfor by the lateral sliding
movementof the caliperand by increasedpistonexten
sion fig. 9-24.

vi

J41 139
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Fig. 9-21 Disc Brake Assembly-Cherokee-Wagoneer-Truck

the inboardmountingearholes of the caliper,underthe
earsof the inboardshoe,and throughthe outboardears
of thecaliper.Thethreadedportionof the bolt headsare
tightenedagainstthe sleeveends.The caliper slides on
the sleevesin the inboard earsand on the unthreaded
portionof the bolt thatfits in the outboardears.

Eachcalipercontainstwo shoe andlining assemblies,
each assemblyconsistingof a stampedmetal shoe and
rivetedlining.

When installed in the caliper, the shoe and lining
assembliesstraddle the disc brake rotor. The inboard
andoutboardlining differ as follows:

a Inboardshoeandlining areslightly thicker.
b Outboardshoehasflangedmountingearsat

top.
c Outboardshoeshave a lip at the bottom of

the shoe,which is bentat right anglesto the shoe.

vi

60239

d Inboard shoe has mounting ears on top
which fit over retainingbolts.

e Inboard shoe has a notch at the top for the
supportingspring.

A brakeliningwear warningsensoris attachedto the
backof all disc brakeshoes.The sensorconsistsof a strip
of flangedmetal.Whenbrakeliningwearsto thepointof
replacement,the sensorcontactsthe rotor surfacemak
ing a screechingor scrapingnoise to warn the driver
that the brakelining assembliesare in needof replace
mentfig. 9-25.

An inspectionport is provided at the top centerof the
caliper castingfor visual inspectionof lining condition
fig. 9-26.

HUB AND ROTOR
ASSEMBLY
CHEROKEE-WAGONEER
TRUCK

SUPPORT AND
SHIELD ASSEMBLY

OUTER
LOCKNUT ‘C

HUB CAP
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Fig. 9-23 Cross Section of Caliper Piston Bore and Piston

Operation
The significant feature of the single-piston caliper

operation is that it is free to slide laterally on the two
mountingbolts threadedinto the supportshield.

Figure 9-27 shows a simplified cross section of the
floating caliperandthe forcesat work when the brakes
are applied. During brake application, fluid pressure
behind the piston increases.This pressureis exerted

equally against the bottom surfaceof the piston and
againstthe bottom surfaceof the pistonbore.

Pressureapplied to the piston is transmitted to the
inboard shoeand lining, pressingthe lining againstthe
inboardrotor surface.Pressureappliedto the bottomof
the pistonbore forces the caliper to slide on the mount
ing bolts, toward the inboard side. This inward move
ment,of the caliper causesthe outboardsectionof the
caliper to pressthe outboardshoeand lining assembly
againstthe rotor surfaces.

Any application or releaseof pressureon the brake
pedalcausesonly a very slight movementof the piston
and caliper. Upon releaseof the pedal, the piston and

J41126 caliper return to an at-rest position; the brake lining
doesnot retractany appreciabledistancefrom therotor.
This provides the advantagesof improved brake re
sponse,and reducedpedal travel. The disc brakeshoes
operateat a zero clearanceand continually wipe the
rotor free of foreignmatter.

As the linings wear, the piston extendsfartheroutof
the caliper bore, andthe caliper repositionsitself on the
mounting bolts to maintain proper lining-to-rotor rela
tionship. The caliper borereceivesadditionalbrakefluid
to compensatefor lining wear and increasedpiston ex
tensionfig. 9-24.

vu
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Fig. 9-24 Piston Travel-New and Worn Linings

SERVICE

Disc Brakeshoe Replacement
1 Remove two-thirds of brake fluid from front

reservoir.
2 Raisevehicle.
3 Removefront wheelandtire assemblies.
4 Insert screwdriver betweencalipet piston and

inboard shoe and pry piston back into bore until it
bottoms.

5 Remove allen head mounting bolts fig. 928,
and remove caliper fig. 9-29. Place caliper on front
spring or other suitable support. Do not allow brake

J41128 hoseto supportweight of caliper.

6 Remove both shoe and lining assemblies.Re
move support spring from inboard shoes.Note spring
position for correctinstallationlater fig. 9-29.

7 Remove sleevesfrom inboard ears of caliper.
Removerubberbushingsfrom all holes in caliper ears.

8 Cleanall mountingholes andbushinggroovesin
caliperears.Cleanmountingbolts. Replacebolts if cor
rodedor threadsaredamaged.

NOTE: Do not useabrasiveson bolts as theywill de
stroy the protectiveplating on the bolts.

9 Wipe inside of caliper clean, including exterior
of dust boot. Inspectdust boot for cuts, cracks,and for
properseatingin pistonbore. If evidenceof fluid leakage
is notedduring inspection,calipershouldbeoverhauled.

NOTE: Do not use compressedair to clean inside of
caliper as it mayunseatthe dustbootseal.

10 Lubricate replacementbushings,sleeves,bush
ing grooves, and small ends of mounting bolts with
silicone lubricant. Install rubber bushingsin all caliper
mountingears.

CAUTION: Do not useold bushingsand sleeves.Use
replacementparts only.

WORN

SHOE AND
LINING ASSEMBLY

WEAR SENSOR

Fig. 9-25 Wear Sensor Location

BLEEDER
SCREW

Fig. 9-26 Caliper Inspection Port
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OUTBOARD EAR

OUTBOARD SHOE
FIXED TO CALIPER

Fig. 9-28 Removing Caliper Mounting Bolts

11 Install sleevesin inboard mounting ears.Posi
tion sleevesso that sleeveend facingshoe andlining is
flush with machinedsurfaceof mountingear.

12 Install support spring on inboard shoe.Place
singletangend of spring over notch in shoefig. 9-30.

PISTON SEAL

.141176

.141116

13 Install inboard shoe in caliper fig. 9-31. Shoe
must lay flat againstpiston. Be suresupport spring is
fully seatedin pistonfig. 9-31.

14 Install outboardshoe.Earson shoe shouldrest
on top of ears in caliper. Bottom tab on shoe fits in
cutout in caliper. Be sureshoeis fully seated.

15 Install shoes and position caliper over rotor.
Align mountingholes in caliperandsupportbracketand
install mountingbolts. Be surebolts passunderretain
ing ears on inboard shoes.Push bolts through untily

vu

CALIPER SLIDES INBOARD
WHEN BRAKES ARE APPLIED

SUPPORT PLATE

CALIPER
ASSEMBLY

FRONT
BRAKE LINE

INBOARD SHOE
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Fig. 9-27 Disc Brake Operation

- INBR

OUTBOARD
EAR

BOTTOM TAB
IN CUT-OUT

Fig. 9-29 Caliper Removal
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J41117

engageholes of outboardshoeand caliper ears.Thread
bolts into supportbracketandtightento 35 foot-pounds
torque.

16 Fill mastercylinder with brakefluid andpump
brakepedal to seatshoes.

17 Use channel-lockpliers to clinch bothupperears
of outboardshoeuntil radialclearancebetweenshoeand
caliper is eliminated.

NOTE: Outboardshoeswith formed ears are designed
fhr oriqnal ins taliation only and are fitted to the cali
per. Theseshoes should never be relined or recondi
tioned.f hr installation.

18 Install wheel and tire assembliesand lower
vehicle.

vi

19 Check mastercylinder fluid level. Add fluid as
required to fill mastercylinder to within 1/4 inch of
reservoirrim.

20 Apply brakes several times to seatbrakeshoes
and check and correct mastercylinder fluid level as
necessary.

21 Testbrakeoperationbeforemoving vehicle.

Caliper Overhaul
1 Remove two-thirds of brake fluid from front

reservoir.
2 Raisevehicle.
3 Removewheelandtire assemblies.
4 Bottomcaliperpistonusingscrewdriver.
5 Clean brake hose-to-caliper connection thor

oughly. Removehose-to-caliperbolt andcoppergaskets.
Cap or tapeopen connectionsto keepout dirt. Discard
coppergaskets.

6 Remove caliper assembly and remove shoes
from caliper.

NOTE: Work on one caliperat a time only. If shoesare
to be reu,sed,mark their locationin caliper.

7 Wash caliper exterior with clean brake fluid.
Drain residualfluid from caliper. Placecaliper on clean
work surface.

WARNING: C’aliper piston removalrequiresthe useqf
compressedair. Do not, underany circumstances,place
fingers in front of the piston in an attempt to catch or
protect it when applying compressedair to removethe
pis ton.

8 Pad interior of caliper with clean shoptowels.
Insert air nozzle into inlet hole in caliper and slowly
apply air pressureagainstpiston to push it out of bore
fig. 9-32.

CAUTION: To avoid possiblepistondamage,useonly
enough air pressureto easepiston out of bore. Do not
blow juston out of bore.

9 Pry dust bootout of borewith screwdriverfig.
9-33. Do not scratchbore. Discarddustboot.

10 Removepistonsealfrom pistonbore usingpen
cil fig. 9-34 anddiscardseal.

CAUTION: Use only nonscratchingimplementssuch
iS a pencil, wooden stick, or piece of plastic to remove
the seal. Do not use a metal tool or similar object to
removethe seal as the boremay be scratched.

11 Remove bleeder screw. Remove and discard
sleevesandrubberbushingsfrom mountingears.

12 Washall partsin cleanbrakefluid. Blow out all
passagesin caliper andbleedervalve usingdry, filtered
compressedair. Replacemountingbolts if corrodedor if
threadsaredamaged.

CAUTION: Do not attempt to clean the bolts with
abrasives,as theprotectiveplating will be removed.

LINING

EAR

SHOE

SUPPORT
SPRING

WARNING
SENSOR

Fig. 9-30 Support Spring Installation

Fig. 9-31 installing Inboard Brakeshoes
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Fig. 9-33 Dust Boot Removal

13 Inspectcaliper piston. Replacepiston if nicked,
scratched,corroded,or protectiveplating hasworn off.

CAUTION: Do oot lttenlpf to rtoi.sh the piston in
any u ‘a y. The outside d iu meteris e smaliiig sn vfaceand
is manu.thctured to very closeto/ceooees.Removalofthe
u ickel-chlome plot/ug of/I /eol t pitling, rusting, and
eventualcocki rig of the jnston in the jnston bore.

14 Inspect caliper piston bore, Replace caliper if
bore is nicked, scratched,corroded, worn, or cracked.
The bore is not plated andminor stainsor corrosioncan
be polishedwith crocuscloth.

Fig. 9-34 Piston Seal Removal

CAUTION: Do not use emerycloth or similar abra
sives on piston bore. If bore does not clean up with
ci ocUS 10f/i, 1 eplace caliper. Clean caliper thoroughly
with bla/fe.f7uidif bore waspolishedwith crocuscloth.

15 Lubricate boreandreplacementseal with brake
fluid andinstall sealin groove.

16 Lubricate piston with brake fluid and install
replacementdust hoot on piston. Install dust boot in
piston groove so that fold in boot faces open end of
piston. Slide metal retainer portion of dust boot over
open end of piston and push retainer toward back.of
piston until lip on fold seatsin piston groovefig. 9-35.
Pushretainerportionof boot forwarduntil boot is flush
with rim at open end of pistonand snapsinto place fig.
9-36.

vu
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Fig. 9-32 Piston Removal

DUST BOOT
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FOLD FACES
LIP PORTIONOPEN END OF
OF FOLD SEATSPISTON
IN GROOVE IN
PISTON
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Fig. 9-35 Installing Dust Boot on Piston
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Fig. 9-36 Snapping Dust Boot into Place

17 Insertpiston in bore. Do not unseatpiston seal.
It requires50 to 100 poundsof force to bottompiston.

18 Install dust boot retainer in counterboreat top
of pistonbore.SeatdustbootretainerusingTool J-22904
fig. 9-37.

TOOL
J-22904

CAUTION: Metal retainer portion of boot must be
evenlyseatedin counterboreandfit below the face of
tire caliper.

19 Install bleederscrew.Tighten to 90 inch-pounds

vi

20 Connectbrakeline to caliperusingreplacement
coppergaskets.Tighten bolt 160 inch-poundstorque.

21 Install shoes,sleeves,and rubber bushingsas
outlinedin Disc BrakeshoeReplacement.

22 Install caliper over rotor. Attach caliper to sup
port bracket.Tighten mounting bolts to 35 foot-pounds
torque.

23 Bleed brakes as outlined in Brake System
Bleeding.

24 Install wheel and tire assembliesand lower
vehicle.

25 Testbrakeoperationbeforedriving vehicle.

Rotor Service
Rotor service is extremely importantbecauserotor

tolerancesmust be accurateto ensureproper brakeop
eration. Rotor service involves the following steps:in
spection, measurement,refinishing, and replacement
where indicated.

Inspection
1 Raisevehicleandremovewheels.
2 If rotor braking surfacesare heavily rustedor

scaled,clean surfaceswith flat sandingdisc while turn
ing rotor beforeattemptinginspectionor measurement.

3 Checkbrakingsurfacesfor cracks,nicks,broken
cooling fins, andscoring. Somescoringof surfacesmay

occur
duringnormal use,however,scoringthat is 0.015-

inch deepor less is not detrimental to brake operation.
Replacerotor if crackedor broken.

Measurement
1 Tighten wheel bearingadjustingnut enough to

removeall end play from wheelbearings.
2 Check Lateral Runout: Lateral face runout of

rotor, as measuredat outboardbraking surface,must
not exceed 0.005 inch fig. 9-38. Lateral runout will
causerotor wobble resulting in chattervibration, pedal
pulsation,and excessivepedal travel brakeshoesknock
pistonsback into caliperbore.

a Check runout by mountingdial indicatoron
pedestal-typestand or on spindlewith indicator stylus
contactingoutboardbrakingsurfaceone inch from edge
of rotor fig. 9-38.

b Turn rotor full 360 degreesand observe
reading.If runout exceedstolerance,refinish rotor.

3 CheckThicknessVariation: Thicknessof rotor,
as measuredat four or moreequallyspacedpoints,must
not exceed0.0005 inch. Thicknessvariationscan cause
pedalpulsationand vibration whenapplying brakes.

a Check variation by measuringthicknessof
rotor at four or more equally spacedpoints aroundcir
cumferenceof rotor fig. 9-39. Use micrometeror two
dial indicators to perform measurementand measure
thicknessat samedistancein from edgeof rotor at all
points.

DUST BOOT
FLUSH WITH RIM

.141132

Fig. 9-37 Seating Dust Boot Retainer

.141133

torque.
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h If variation exceeds tolerance,

42890

refinish

4 Check Hub-to-Bore Runout: Wheel mounting
surfaceof huh musthesquarewith centerlineof bearing
cup boreto within 0.010 inch fig. 9-40.

NOTE: Although ho b-to-bore non t does not affect
brake operatwu or action., it coi, cause a mechanical-
type vibration at high .spee/.Meosurehub-to-borerun-
out only f car has unexplainedhigh speedvibration, or
excessivelateral runout of rear u’heeUs.Refer to Tire
and WheelRunoutin this section.

a Mount dial indicator on spindle ‘with in
dicator stylus contacting wheel mounting surface of

b Rotatehub andobservereading.
c Replace hub and rotor if runout exceeds

Fig. 9-40 Checking Hub-to-Bore Runout
42887

NOTE: if rotor braking surfacesare not scoredor oth
erwise damapedand all measurementswerewithin tol
erance, rotor can be reusedwithout servicing.

Rotor Refinishing
Resurface rotor on brake lathe using flat sanding

discs only if scoring is light 0.015-inchdeepor less, if
rotor surfaceshave heavy rust and scale, and only if
rotor meetsall measurementspecificationslisted under
Rotor Measurement.

Refinish rotor on disc brakelatheif scoringis deeper
than 0.015 inch, or if runout, thicknessvariation, and
hub-to-bore runout exceed specifications in Rotor
Measurement.

NOTE: Rotor finish should be 20 to 60 micro-inches
and not be directional. After turning the rotor in disc
brake lathe,.t7at sandingdiscs should be usedas a final
step in the refinishingprocedureto provide the desired
mrcro.tinishand cross-hatchpatternon the rotor surface
tq. 9-J1.

Replacethe rotor if refinishingwill causethe rotor to
fall below the minimum thicknessspecification after
refinishing of 1.215 inches.

Rotor Replacement
Removal

1 Remove two-thirds of brake fluid from master
cylinder front reservoir.Discard removedfluid.

2 Removewheelcover,if equipped.
3 Loosenwheelnuts.
4 Raiseandsupportfront of vehicle.

vi
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BE SQUARE
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MAXIMUM RUNOUT
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Fig. 9-38 Checking Lateral Runout

.0020"

MOUNT ON
BEARING CUPS
WHEN MEASURING

Fig. 9-39 Checking Thickness Variation

rotor

hub.

tolerance.
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Fig. 9-41 Correct Surface Finish-Nondirectional Cross-Hatch Pattern

Removewheelnutsandwheel.
Removecalipermountingbolts fig. 9-28.
Lift caliperoff rotor andplaceit on front spring.

allow brakehoseto supportweight of caliper
Removerotor hubcap.
Removedrive flangesnapring fig. 9-21.
Removespringcup.
Remove outer locknut and lockwasher using

Tool J-6893
12 Removebearing adjuster inner locknut fig. 9-

21.
13 Removerotor and remove wheel bearingsfrom

rotor.

Installation

1 Lubricate wheel bearingswith an EP-type,wa
terproof wheelbearinggrease.

2 Install inner wheel bearingandreplacementoil
sealin rotor.

vu

3 Mount rotor on spindleandinstall outerbearing
andbearingadjusterinner locknut usingTool J-6893.

CAUTION: The bearing adjuster inner locknut has a
peg on one side. This peg must face away from the
vehiclewhen installed.

4 Tighten inner locknut to 50 foot-poundstorque.
Turn rotor while tighteninglocknut.

5 Loosenhearingadjusterinner locknut1/3 turn.
6 Install lockwasher on bearing adjuster inner

locknut. Be surepegon inner locknut engagesin one of
the holes in lockwasher.

7 Install outer locknut and tighten locknut to 50
foot-poundstorque.

8 Install pressurespringcup.

CAUTION: The recessedsideof the cup mustface the
outer bearing and theflat side of the cup mustface the
p lessu ic spi ‘ing.

9 Install pressurespring, drive flange, snapring,
andhub cap.

10 Install caliper and caliper mounting bolts.
Tighten bolts to 35 foot-poundstorque. Be sure bolts
passunderretainingears on inboard brakeshoe.

11 Install wheelandwheelnuts.
12 Removesupportsandlower vehicle.
13 Tighten wheel nuts to 75 foot-poundstorque on

Cherokee, Wagoneer,and J-10 truck models. Tighten
nuts to 130 foot-pounds torque on 8400 GVWR J-20
truck models.

14 Install wheelcover,if equipped.
15 Fill mastercylinder to within 1/4 inch of reser

voir rims.
16 Apply brakes several times to seatbrakeshoes

and recheck mastercylinder fluid level. Add fluid if
required.

General 9-36

GENERAL
The front disc brake assemblyconsistsof an integral

hub and rotor, a caliperassembly,two shoe and lining
assemblies,a splashshield, an adapter,and a caliper
anchorplatefig. 9-42.

The one-piececast iron hub and rotor assemblyhas
integrally cast cooling fins between the two braking
surfacesof the rotor. Thesefins ventilateand cool the
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rotor by circulating airbetweenthe braking surfaces.
the rotor braking surfacesare protected from road
spashby the wheelandtire on the outboardside andthe
splashshieldon the inboardside.

The caliper usedon CJ modelshasa 3.1-inchdiameter
piston.

The caliper is positioned in, and slideson, abutment
surfacesmachinedinto the forwardandrearwardedges

5
6
7

Do not
8
9

10
11

DISC BRAKES-CJ MODELS
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of the caliper anchor plate. A caliper support key is
installedbetweenthe forward edgeof the ca]iper and
abutmentsurfaceof the caliperanchorplateandcaliper
to maintain tension on the support key. The caliper
supportkey is held in position by the supportkey retain
ing screw.

Thecaliper is a one-piececastingcontainingthe piston
bore, caliperpiston, piston seal,and dustseal. .A groove
is machined in the piston bore to hold the squarecut
piston seal which provides the hydraulic seal between
thecaliperpiston andpistonbore. The dustseal seatsin
a recessmachinedinto the top of the piston bore and
into a groove machinedin the caliper piston. The dust
seal piotects the piston bore and caliper piston from
road splashandcontaminationwhich could impair pis
ton operation. A bleederscrew is locatedabovethe pis
ton boreto bleedair from the systemwhen necessary.

The inboardshoe is locatedin the caliperanchorplate.
The inboard shoe anti-rattle spring is positioned be
tweenthe rear edgeof the shoeand the caliperanchor
plate. The outboardshow is located in the caliper with
the shoeflangeshearingagainstthe outboardshoeloca
tion surfacesof the caliper. BrakeshoelinirLgs are riv
eted to the shoes.The inboard and outboardshoesare
not interchangeable.

Operation
Whenthebrakesareapplied,fluid pressuredeveloped

by the mastercylinder is exerted equally against the
piston and the bottom of the piston bore in the caliper.
The pressureappliedto the piston ts transmittedto the
inboard shoe, forcing the lining against the rotor in
boardsurface.The pressureappliedto the bottomof the

piston boreforces the caliper assemblyto slide inboard

on the caliper anchorplate. Since the caliper is a one-
pieceassembly,this movementcausesthe outboardsec
tion of the caliper to apply pressureagainst the out
boardshoe forcing the lining againstthe rotor outboard
surface.As hydraulic pressureincreases,the shoeand
lining assembliespressagainstthe rotor surfaceswith
increasingforce to developbrakingaction.

Wear Compensation
The piston seal maintains operatingclearancebe

tweenthe rotor and linings andadjustsfor wearduring
eachapplication.When the brakesare applied,the seal
is deflectedby hydraulic pressureand by friction be
tween the seal and piston. Whenhydraulic pressureis
released,the seal reverts to its original shapeand re
tracts the piston just enough to provide the necessary
operatingclearance.

As the linings wear,pistontravel tendsto exceedthe
deflection limit of the seal. The piston is then moved
outwardthroughthe sealjust enoughto compensatefor
lining wearfig. 9-43.

Lining Inspection
Inspectthe brakelinings any time that the wheelsare

removed tire rotation, etc.. Check both ends of the
outboardlining by looking in at eachendof the caliper.
Theseare the points at which the highestrate of wear
normally occurs. At the same time, check the lining
thicknessof the inboard shoe to makesure that it has
not worn prematurely. Look down through the in
spectionport to view the inboardshoeandlining fig. 9-
42. Wheneverthe thicknessof any lining is worn to the
approximatethicknessof the metal shoe,all shoeand
lining assemblieson both brakesshouldbe replaced.

vi

Fig. 9-42 Disc Brake Assembly-CJ Models

RELEASED APPLI ED

A41391

Fig. 9-43 Piston and Seal Movement
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SERVICE

Brakeshoo Replacement
1 Remove and discard two-thirds of brake fluid

from master cylinder reservoir serving front disc
brakes.

NOTE: The largest reservoir in the master cylinder
suppliesthefront brakes.

2 Remove hub cap and loosen wheel retaining
nuts.

3 Raiseandsupportvehicle.
4 Removefront wheels.
5 Work on onecaliperat a timeonly.
6 Press caliper piston to bottom of piston bore

usingscrewdriverfig. 9-44.
7 Removesupportkey retainingscrewusing1/14-

inch hex or Allen wrenchfig. 9-45.
8 Removecaliper support key andsupport spring

usingpunchandhammerfig. 9-46.

Fig. 9-44 Bottoming Caliper Piston

9 Lift caliperassemblyout of anchorplateand off
rotor fig. 9-47.

10 Placecaliper on spring. Do not let brake hose
supportweight of caliper.

11 Remove inboard brakeshoefrom anchor plate
fig. 9-48.

12 Remove inboard brakeshoeanti-rattle spring
from inboardshoefig. 9-48.Note position of anti-rattle
springfor assemblyreference.

SUPPORT
KEY

Fig. 9-45 Removing Support Key Retaining Screw

Fig. 9-46 Removing Support Key and Support Spring

Cleaning and Inspection

vi

Wipe the insideof the caliper with a clean, dry shop
cloth only.

CAUTION: Do not use compressedair to clean the
inside of the caliper. Compressedair will dislodgeor
damagethe dust boot.

Inspectthe caliper for evidenceof leakagefrom the
pistonbore. If leakageis evident,overhaulthecaliper as
describedunderCaliperOverhaul.

Inspectthe abutmentsliding surfacesof the caliper
and anchorplatefor rust or corrosion.Clean thesesur
faces using a wire brush and fine grit sandpaperand
lubricatethem with a molydisuiphidegreasefig. 9-49.

SUPPORT
SPRING

SUPPORT KEY
RETAINING SCREW

13 Removeoutboardbrakeshoefrom caliper.
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Caliper Installation

1 Install inboard brakeshoeanti-rattle spring on
rear flangeof inboardbrakeshoe.Be sureloopedsection
of spring facesaway from rotor fig. 9-50.

2 Install assembledinboard brakeshoeand anti-
rattle spring in caliper anchorplate fig. 9-48. Do not
dislodgeanti-rattlespring during shoeinstallation.

‘I

I
CALIPER

ANCHOR
PLATE Fig. 9-49 Abutment Surfaces

Fig. 9-47 Removing-Installing Caliper

ANTI-RATTLE
SPRING

Fig. 9-48 Removing Inboard Brakeshoe and Anti-Rattle Spring

CAUTION: It is important that the abutmentsurfaces
of the caliper and anchor p/ate be clean, smooth, and
lubricated with rnolydisulfidE grease.Rust, corrosion,or
foreign material on the abutiuei surfaceswill impair
tire sliding motion of’ the caliper in the anchorplate.

A42879

Fig. 9-50 Installing Anti-Rattle Spring On Inboard Brakeshoe
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3 Install outboardbrakeshoein caliperfig. 9-51.
4 Install caliper over rotor and into position in

anchorplatefig. 9-47.

CAUTION: Be very ca.rfil to avoid tearing or dis
lodging the dust boot when installing the caliper. A
damagedboot will expose the caliper piston to road
splash resulting in corrosion and eventual piston.
seizure.

5 Align caliper with anchor plate abutmentsur
facesandinsertsupportkey andsupportspring between
abutmentsurfacesat trailing end of caliper andanchor
plate fig. 9-52.

6 Complete installation of support key and sup
port spring usinghammerandpunch.

7 Install supportkey retaining screwand tighten
it to 15 foot-poundstorque. Be surescrew is properly
seated.

8
inch of

9
shoes.

Fill master cylinder reservoirs to within 1/4
rims.
Pressfirmly on brakepedalseveraltimesto seat

10 Install wheelsandtires andlower vehicle.
11 Check fluid level in mastercylinder andcorrect

if necessary.

CAUTION: Check .fhr firm brake pedal and proper
brakeoperationbefore moving the car.

Caliper Overhaul

Removal
1 Remove and discard two-thirds of brake fluid

from master cylinder reservoir serving front disc
brakes.

nuts.

vi

2 Remove hub cap and loosen wheel retaining

3 Raiseandsupportvehicle.
4 Removefront wheels.
5 Work on onecaliperat a time.
6 Wipe all dirt andgreasefrom caliper brake hose

fitting.
7 Disconnectbrakeline at caliperanddiscardhose

fitting washer.Coveropenendof hosewith tapeor clean
shopcloth.

8 Remove caliper and brakeshoesas outlined in
BrakeshoeReplacement.

Disassembly

NOTE: Refer to figure 9-52 for parts nomenclature
do ring overhau.I operations.

53.

1 Drainfluid from caliper.
2 Pad interior of caliper with shopcloths fig. 9-

3 Removecaliper pistonusingcompressedair. In
sert air nozzle in fluid inlet port and apply only enough
air pressureto easepistonout of borefig. 9-53.

WARNING: Do not use an excessiveamount o.f air
pressureto remove th.e piston. Excessivepressurecan
literally blow the pistonout with. enoughforce to cause
personal i?jui"y. in addition, neverattempt to catch the
pston by hand as it coniesout of the bore.

4 Removedustsealfrom piston.
5 Removepiston sealfrom pistonboreusingplas

tic or woodentool only.

CAUTION: Do not use any type of metal tool to re
move the seal.from the bore. Metal tools mayscratch or
score the juston bore or sea.lgroove.

6 Removebleederscrewandplasticcap.

Cleaning and Inspection
Removerust and corrosion from the abutmentsur

facesof the caliperand anchorplateusinga wire brush
and fine grit sandpaper.Lubricate thesesurfaceswith
molydisulfide greasefig. 9-49.

Clean the caliperandpiston with brakefluid or brake
cleaning solventonly. Use filtered compressedair to
clean and dry the caliper, piston, and all groovesand
passagesin thecaliper.

Inspect the caliper piston for damageand wear.Re
place the piston if worn, scored,pitted or corroded.

Inspect the caliper for wearor damage.Replacethe
caliper if the pistonbore, pistonsealgroove,or dustseal
groove is worn, scored, nicked, pitted or heavily cor
roded. Light corrosion in the piston bore may be re
moved with a fiber brush only.

Inspect the anti-rattle spring, caliper support key,
support spring, and support key retaining screw. Re
placethesepartsif damagedor worn.

Fig. 9-51 installing Outboard Brakeshos

I A42881



Fig. 9-52 Caliper Assembly-Exploded View

CALIPER
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RETAINING
SCREW

SUPPORT
KEY

A42883

DUST

CALIPER
PISTON

Fig. 9-53 Removing Caliper Pston

Replacethe anti-rattle spring and support spring if
they are distorted or lack tension. Replacethe support
spring if it is distorted or flattened,

Assembly

1 Lubricate piston sealwith clean brakefluid and
install seal in pistonboregroove. Vorrc seal into groove
usingfingers.

2 Install bleederscrewandplasticcap.
3 Install caliper piston and dust seal using In

staller Tool J-24837as outlined underPiston and Seal
Installation-With InstallerTool.

4 If caliper piston installer tool is not available,

refer to Piston and SealInstallation-Without Installer
Tool

Piston and Seal Installation-With Installer Tool
1 Lubricatedust sealandinstaller tool with clean

brakefluid.
2 Mount dust seal on installer tool fig. 9-54. Al

low approximately1/4 inch of installer tool to extend
beyondsmall lip of dust seal.

TOOL J-24837

‘DUST SEAL

Fig. 9-54 Installing Dust Seal On Installer Tool
A42885

3 Position assembleddust seal and installer tool
over piston bore. Reachinside installer tool and work

vi

BLEEDER
SCREW

CALIPER
PISTON

PISTON
SEAL

OUTBOARD
SHOE

SUPPORT

DUST
SEAL

INBOARD SHOE
ANTI-RATTLE
SPRING

SHOE

A42884
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large lip of dust seal into seal groove at top of piston
borein caliperfig. 9-55. Be suredustseal is comp]etely
seatedin groove.

PRESS SEAL LIP
FIRMLY INTO GROOVE

Fig. 9-55 Installing Dust Seal

DUST
SEAL

42886 A

4 Lubricatecaliperpistonwith brakefluid.
5 Insert piston through installer tool and center

piston in bore.
6 Using hammerhandle,apply steadypressureto

piston until it is installedhalfway into bore fig. 9-56.
do not strike hammerhandleor pistonduring installa
tion. Pistonmustbe pressedinto boreonly.

7 Removeinstaller tool andseatsmall lip of dust-
seal in caliperpistongroove.

8 Press piston to bottom to bore using hammer
handle.

9 Checkrotor for facerunout, thicknessvariation,
deepscores,cracks,andbrokenventilatingribs. Refer to
Rotor Servicefor procedures.

10 Install brakeshoesand caliper asoutlinedunder
BrakeshoeReplacementandCaliper Installation.

11 Install replacementwasheron brakehosefitting
and connecthose to caliper. Tighten fitting to 25 foot-
poundstorque.

12 Fill mastercylinder to within 1/4 inch of reser
voir rims and bleed brakes as outlined under Brake
SystemBleeding.

13 After bleeding,pressbrakepedal firmly several
timesto seatbrakeshoes.Recheckmastercylinder fluid
level andcorrectif necessary.

14 Install wheelsandtightenretainingnuts.
15 Lower vehicle.

CAUTION: Checkfor a firm brakepedal and proper
brakeoperationbeforemoving the vehicle.

Piston and Seal Installation-Without Installer Tool

1 Positiondust seal on piston bore. Do not lubri

INSERT PISTON
THROUGH INSTALLER

CALIPER

DUST
SEAL

Fig. 9-56 Installing Caliper Piston

vi

42886 B

2 Reachthrough top of seal and work large lip of
sealinto sealgrooveat top of pistonbore. Be sureseal is
completelyseatedin groove.

3 Lubricate caliper piston and small lip of dust
sealwith brakefluid andpositionpistonoverseal lip.

4 Hold piston in place on dust seal and direct
reducedpressurecompressedair into caliperbrakefluid
inlet port.

NOTE: Reducecompressedair pressureto a maximum

.t 15 psi by closingair valve completely;thenopeningit
approximately1/4 to 1/2 turn.

5 As air pressure expandsdust seal, carefully
work caliper piston into dust seal until small lip of seal
seatsin caliper pistongroove.

6 Whenseal is seatedin piston groove,releaseair
pressureand presspiston to bottomof bore usingham
mer handle.

7 Checkrotor for facerunout,thicknessvariation,
deepscores,cracks,andbrokenventilatingribs. Referto
Rotor Servicefor procedures.

8 Install brakeshoesandcaliper asoutlinedunder
BrakeshoeReplacementandCaliper Installation.

9 Install replacementwasheron brakehosefitting
and connecthose to caliper. Tighten hose fitting to 25
foot-poundstorque.

10 Fill mastercylinder to within 1/4 inch of reser
voir rim and bleed brakes as outlined under Brake
Bleeding.

TOOL
J.24837

cateseal.
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11 After bleeding,pressbrake pedalfirmly several
times to seatbrakeshoes.Recheckfluid level in master
cylinderand correctif necessary.

12 Install wheelsandretaining nuts.
13 Lower vehicle,

Hub and Rotor
The hub androtor are cast as a single unit. The hub

sectioncontainsthe wheelbearingsand wheelmounting
studs. The rotor section is hollow cast, with integral
cooling fins, and providesthe contactsurfacesagainst
which the brakeshoesare applied.The integral huband
rotor areservicedas an assemblyonly. If either section
is defective or seriously damaged,replace the entire
assembly.

Rotor Service
Rotor service is extremely important becauserotor

tolerancesmust be accurateto ensureproper brakeop
eration. Rotor service involves the following steps: in
spection, measurement,refinishing, and replacement
whereindicated.

Inspection
1 Raisevehicleandremovewheels.
2 If rotor braking servicesare heavily rusted or

scaled, they must be cleaned before attempting in
spectionor measurement.

a Removerotor aridmount it in brakelathe.
b Clean surfaces using flat sanding discs

while turning rotor in brake lathe.
c Reinstallrotor.

3 Check brakingsurfacesfor cracks,nicks,broken
cooling fins, andscoring. Somescoringof surfacesmay
occur during normal use,however, scoringthat is 0.009
inch deepor less is not detrimentalto brake operation.

4 Replacerotor if crackedor broken.

Rotor Measurement
1 Tighten wheel bearingadjustingnut enoughto

removeall endplay from wheel hearings.
2 Measurelateralface runout of rotor.
3 Mount dial indicator on support standor wheel

spindle with indicator stylus contactingoutboardsur
faceone inch from outeredgeof rotor fig. 9-38.

4 Turn rotor 360 degrees and note indicator
reading.

5 Lateral runout must not exceed0.003 inch. Lat
eral runoutwill causerotor wobble, resulting in chatter,
vibration, pedal pulsation, and excessivepedal travel
brakeshoesknock pistonshack into caliper borei.

6 If lateral runout exceedstolerance,replaceor
refinish rotor.

7 Measurethicknessvariationof rotorby measur
ing thickness at four or more equally spacedpoints
aroundcircumferenceof rotor fig. 9-39.

8 Usingmicrometeror two dial indicators,meas
ure thicknessat four equally spacedpointsaroundrotor
and one inch in from outer edgeof rotor fig. 9-39.

9 Thicknessvariation mustnot exceed0.005 inch.
Thicknessvariationscan causepedal pulsationand vi
bration when applyingbrakes.

10 If thicknessvariation exceedstolerance,replace
or refinish rotor.

11 Check hub-to-borerunout.Wheel mountingsur
face of hub must be squarewith centerlineof bearing
cup boreto within 0.010 inch fig. 9-40.

NOTE: Although. hub-to-bore runout does not affect
brake operation or action, it can causea mechanical-
type vibration a.t high speed.Measurehub-to-borerun
ont only f the car hasan. unexplainedhigh speedvibra
t/on or if there is excessivelateral runout of the front
u liceis.

12 Mount dial indicator on spindle with indicator
stylus contactingwheel mountingsurfacesof hub.

13 Rotatehub andobservereading.
14 Replace hub and rotor if runout exceeds

tolerance.

NOTE: if rotor bralcin.g su?jacesare not scoredor oth
erwisedamagedand all measurementswerewithin tol
erance,rotor can be reusedwithout further servicing.

Rotor Refinishing
Resurfacethe rotor on a brakelathe using flat sand

ing discsonly, if scoringis light 0.009inch deepor less,
if rotor surfaceshaveheavyrust and scale,and only if
the rotor meetsall of the specificationsoutlined under
Rotor Measurement.Be sure to follow the manufac
turer’s instructionswhen using the brake lathe. Rotor
finish shouldbe 15 to 80 micro inchesandnot be direc
tional. After resurfacingthe rotor in a disc brakelathe,
flat sandingdiscs should be usedas a final step in the
refinishing procedureto providethe desiredmicrofinish
and crosshatchpatternon the rotor surfacefig. 9-41.

Replacethe rotor if refinishing will causethe rotor to
fall below theminimum thicknessspecificationsof 1.120
inches.

Rotor Replacement

Removal
1 Raiseandsupportfront of vehicle.
2 Remove caliper as outlined under Caliper

Removal.
3 Removehub cap.
4 Remove rotor hub bolts and removehub cover

andgasket.
5 Removedrive flangesnapring.
6 Straightenlip of lockwasherand removeouter

locknut, lockwasher,andinner locknut andlockwasher.
7 Removeouterwheelbearingandremoverotor.
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Installation
1 Install rotor andouterwheel bearing.
2 Install inner lockwasherand locknut. Tighten

inner locknut to 50 foot-pounds torque using Tool J
25103 then backoff nut 1/3 turn.

3 Install outer lockwasherandnut. Tighten nut to

Tires 9-45

WHEELS

Wheel Balancing
Wheel balancingwith the wheelon the vehicleis rec

ommendedin all casesexceptas follows:
* If the vehicle is equippedwith a Trac-Lok axle, re

move wheelsandbalanceoff of the vehicle.
* When balancingwith the wheelon a vehicle equip

pedwith the Model 20 transfercase,shift the trans
mission andtransfercaseinto the neutralposition.

* Whenbalancingwith the wheelson a vehicle equip
ped with Quadra-Trac,disconnectthe front or rear
propellershaftsasrequired.

Wheel Bearing Service
Adjustmentof thewheelbearingsis critical becauseit

establishesthe operatingclearanceof the wheel bear
ings. Wheel bearingadjustmentthat is too tight pre
loads the bearingsand causesthem to overheat.Loose
wheel bearingspermit the hub to shift position on the
bearingsas thrustload variesduringacceleration,brak
ing, andcornering.

Loose bearings also cause erratic braking. when
checkingwheel bearingadjustment,the brakesmustbe
fully released.

Front Wheel Bearing Adjustment-cJ Models
With vehicle on hoist or jack, use the following pro

cedure to adjust front wheel bearingson four-wheel
drive vehicles.

1 Remove hubcap, snap ring, capscrews,and
washersthat attachdriving flangeto hub fig. 9-57.

2 Using Front Axle Shaft Drive Flange PullerJ
25133,removedriving flange.

3 Unseat lip of lockwasherand remove locknut
andlockwasher.

4 Rotate wheel and tighten adjustmentnut to 50
foot-poundstorqueusingTool J-25103.

Wheels.

vi

50 foot-poundstorque and bend lip of lockwasherover
nut.

4 Install drive flangeandsnapring.
5 Install rotor hubcover,gasket,andbolts.
6 Install hubcapandlowervehicle.

Fig. 9-57 Front Wheel and Hub Assembly-
CJ Models with Drum Brakes

Page

NOTE: Front tire and wheelmustbe rotated by hand
a.s tire adjustingnut is tightenedto ensurepositiveseat
ing qf the bearing.

5 Back off adjustingnut about 1/3 turn. Be sure
wheelrotatesfreely without lateralshake.

6 Install lockwasherandlocknut andbendlockwa
sherlip.

7 Checkadjustment.
8 Install driving flange and hub cap. Be suregas

ket is installedbetweenhub andflange.

Front Wheel Bearing Adjustment-Cherokee. Wagoneer. Truck

1 Raise vehicle and remove hubcap,snap ring,
drive flange, pressure spring, outer locknut, and
lockwasher.

2 Loosen inner wheel bearingadjustingnut nut
has pegon side.

3 Tighten inner wheel bearingadjustingnut to 50
foot-poundstorqueusingWheel BearingWrenchJ-6893.
Rotate wheelwhile nut is being tightened.

4 Rotate hub, then back off inner wheel bearing
adjustingnut 1/4 turn maximum.

WHEELS AND TIRES

Page
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5 Install lockwasherwith inner’ tab aligned with
keyway in spindleand turn inner wheel bearingadjust
ing nut until pegengagesnearesthole in lockwasher.

6 Install outer locknut and tighten to 50 foot-
poundstorqueminimum usingWheel Bearing‘Wrench
J-6893-02.

7 Install pressurespring, drive flange, snapring
andhubcapand lower vehicle.

Rear Wheel Bearing
Adjustment-Tapered and Flanged Axle-All Models Except 8400
GVWR Truck

Vehicles equipped with the tapered or flanged type
rear axle fig. 9-58 shafts require no wheel hearing
adjustment.Theseaxle shafts are equippedwith a ta
perd-type roller bearingcapableof acceptingthrust in
eitherdirection. However,on taperedaxle shaftsusedin
CJ models,axle shaftend play mustbe correctto obtain
proper hearing operating clearance.Refer to Section
9-Axle and PropellerShaft for end play inspectionand
adjustment.

Adjustment-Full-Floating Axle 8400 GVWR Truck
1 Removeaxleshaft fig. 9-59.
2 Bend lip of lockwasherand removelocknut and

lockwasher.
3 Raisevehicle.
4 Rotate wheel and tighten adjusting nut with

Tool J-25106 to 50 foot-pounds torque. Back off nut
about 1/6-turn or until wheel rotates freely ‘without
lateral shake.

LOCKWASHER NUT

CONE WASHER.

Fig. 9-59 Rear Wheel Attaching Parts-Full-Floating Axle

5 Install locknut. Tighten locknut to 50 foot-
poundstorque,and bendlockwasherlip over locknut.

6 Checkadjustmentandcorrectif necessary.
7 Install axleshaftandlower vehicle.

TIRES
Tire Service

Tire maintenanceis oneof the mostimportantfactors
of safevehicle operation.Tires must sustainthe weight
of a loadedvehicle,withstandmorethanordinaryrough
service,and provide maximum safetyover all types of

SUPPORT
PLATE

60646
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Fig. 9-58 Rear Wheel Attaching Parts-Flanged and Tapered Axles
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terrain. Although thereare otherelementsof tire serv
ice, inflation maintenanceis the most importantand in
many instancesthe most neglected.Correct tire pres
sureshouldhe maintainedfor safeoperation.An under-
inflated tire is subject to severeflexing which could
damagethecasing.Overinflationwill causea harshride
andmay in time causea blowout.

Incorrectfront wheel alignment,wheelbalance,drag
ging brakes,poor driving habits, and fast corhering,all
contributeto the wear.

Linderinflation

Underinflationdistortsthe normalcontourof the tire
body and the tire bulgesor bellies out with an extreme
flexing action. This wearsthe treadat the edgesmore
than the centerand generatesexcessiveinternal heat.
This weakensthe cords resulting in bruises, broken
cords,or ply separation.Underinflationalsoleadsto rim
bruisesas insufficient resistanceis provided to protect
thetire from beingjammedagainsttherim andcrushed’
or cut whenthe tire strikes a curb, rock, or rut.

Overinflation
When a tire is overinflated, increasedtensioncaused

by excessivepressurepreventsproper sidewall flexing.
This results in wear in the centerof the treadand the
tire also loses its ability to absorbroad shocks.Under
this increasedstrain,cords in the treadareamay break
under impact,causingcasingdamage.

Misalignment
Excessivewheel cambercan result in excessivewear

on oneside of the tire tread.
Front wheels require a specified amount of toe-in.

However,excessivetoe-in or toe-out will causethe tires
to "scrub" when the vehicle is moving straightahead,
resulting in excessivetreadwear.The tires will show a
featherededgewith excessivetoe-in or toe-out.

Balance
Cupping or bald spotting of tires is associatedwith

wearon a vehicledriven mostly at highwayspeedswith
out the recommendedtire rotation, inflation or balance.

Tire Care

CAUTION: For satisfactoryoperation, all four-wheel
drive vehicles MUST be equippedwith the samesize
tires ofequal circumferenceon allfour wheels.The tires
m nsf be inflated to properfactory recommendedpres
sures at all times. The intermixing of tires of different
constructionor size can. causeunusual handling, road
noise, a.n.d damageto drive train components.

Correct tire pressuresdependon tire size, tire ply,
gross vehicle weight rating GVWR, vehicle load, and
the type of driving.

vu

Tire inflation should be checkedandadjustedto rec
ommendedpressuresperiodicallyat leastmonthly, es
pecially when extreme variation 20°F in average
seasonaltemperatureoccur. Tire inflation pressures
should be checkedand adjustedwhen the tires are cold
or driven less than two milesat moderatespeedsof less
than 40 mph after the vehicle has been at rest for at
leastsix hours.

Do not reduceinflation pressureif the tires arehot or
driven over 10 miles in excessof 60 mph. Hot tire pres
suremay increaseas much as 6 psi over cold pressures.
If tire pressuremustbe adjustedwhile hot, temporarily
set pressureat 6 psi 10 psi for sustainedhigh speeds
greaterthan thosespecifieduntil such time as cold in
flation pressurecanbe checkedandadjusted.

The correct tire inflation pressuresfor any given set
of driving conditionsmay be determinedby referringto
the Tire Inflation PressurePSI Chart.

Tire Rotation
Rotate tires every 5,000 miles. See figure 9-60 for

rotation sequence.

AJ 41023

FIVE TIRE ROTATION

FOUR TIRE ROTATION

- - - -RADIAL TIRE ROTATION
BIAS/BIAS BELTED TIRE ROTATION

Fig. 9-60 Tire Rotation
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SPECIFICATIONS
Brake Size and Application Chart*

Model Master Cylinder
Bore Diameter

Front Brakes Rear Brakes
Power Brakes
Booster Type

-_-

Brake Size
arid Type

Caliper Piston or
Wheel Cyl. Dia.

Brake Size
and Type

Wheel Cyl.
Diameter

CJ-5/CJ-7 1.00 11 x 2 Drum 1-1/8 Wheel Cyl. 11 x 2 Drum 15/16 Tandem Diaphragm

CJ-5/CJ-7 1 .00 11 ‘7 x 1 .2 Disc 3.1 Single Piston 11 x 2 Drum 15/16
Tandem Diaphragm

7.3/4

Cherokee 1.00 11 x 2 Drum 1-1/8 Wheel Cyl. 11 x 2 Drum 15/16
Single Diaphragm

9-1/2

Wagoneer 1-1/8 12.0 Disc 2-15/16
Single Piston

11 x 2 Drum 15/16
Single Diaphragm

9-1/2

Truck
6025 GVW
120" W.B.

1.00 , 1 x 2 Drum 1-1/8 Wheel Cyl. 11 x 2 Drum 15/16
Single Diaphragm

9-1/2

6025 GVW®
132" W.B. 1.00 ii x 2 Drum 1-1/8 Wheel Cyl. 11 x 2 Drum 15/16

Single Diaphragm®
9-1/2

6800 GVW 1-1/8 12.5 Disc 2-15/16
Single Piston

12 x 2.5 Drum 1-1/8 Tandem Diaphragm
9-1/2

7600 GVW 1-1/8 12.5 Disc 2-15/16
Single Piston 12 x 2.5 Drum 1-1/8

Tandem Diaphragm
9-1/2

8400 GVW 1-1/8 12.5 Disc 2-15/16
Single Piston 12.x 2.5 Drum 1-1/8

Tandem Diaphragm
9-1/2

*All dimensions are in inches.
D12.0 disc brake optional on these models. Models equipped with power booster.
®Single Diaphragm type booster used with optional power disc brake application. 41102

Tire inflation Pressure PSI Chart

Normal Load 1 Maximum Load 2

Wheel
SizeModel

GVW
Rating

Tire
Size

Load
Range

Sustained Driving
Cver 65 mph 3

-

Under 65 mph Sustained Driving
Over 65 mph 3

Under 65 mph

Front Rear Front Rear Front Rear Front Rear

CJ-5
&

CJ-7

3750
&

4150

F78x15
H78x15

HR78x15
6.00x16

B
B&D

B
C

24
24
24
40

24
24
24
40

20
20
20
30

20
20
20
30

32*
28
28
50

32*
28
28
50

32
24
24
40

32
24
24
40

15x6
15x6
15 X 6
16x6

Wagoneer
&

Cherokee
6025

H78x15
H78x15
HR78x15
10.00x15

B
D
B
B

26
26
26
30

26
26
26
30

22
22
22
20

22
22
22
20

32
36
32*
40

32
36
32*
40

32
32
32
30

32
32
32
30

15 x 6 Aluminum15x6 Wheel is
15x6 15 x 7
15x8

Truck J-10 6025

H78x15
H78x15

HR78x15
10.00x15

B
D
B
B

28
28
26
30

28
28
26
30

24
24
22
20

24
24
22
20

32
36
32*
40

32
36
32*
40

32
32
32
30

32
32
32
30

15x6
15x6
15x6
15x8

Truck J-20

6800 8.00x16.5
7,50x16

0
C

45
40

45
40

35
30

35
30

55
45

70
55

45
35

60
45

16.5 x 6
16.0x6

7600 9.50x16.5
7.50x16

0
E

45
40

45
40

35
30

35
30

55
55

70
85

45
45

60
75

16.5 x 6.75
16.0x6

8400
9.50x16.5
7.50x16

D
E j 45

- 40
45

-_40
35
30

35
30

55
55

70
85

45
45

60
75

16.5 x 6.75
16.0x6

NOTE: lnf late tires while cold, before running. Do not reduce pressures if tires are warm.
*Speed limited to 75 mph.
1 Normal Load-Frequently selected accessories, plus driver and two passengers. For CJ models, driver and one passenger.
2 Maximum Load-Gross Vehicle Weight Rating GVWR.
3 Sustained driving over 75 mph for Cherokee and Wagoneer. 60649
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Torque Specifications
Service In-Use Recheck Torques should be used for checking a pre
torqued item.

Bleeder Screw, Wheel Cylinder 1/4-28
Bleeder Screw, Wheel Cylinder 5/1 6-24
Brake Shoe or Tube-to-Wheel Cylinder 3/8-24 .
Brake Support Plate Mounting Bolt Front

Cherokee, Wagoneer, Truck
Brake Support Plate Mounting Bolt and Nut,

Rear 8400 GVWR Truck
Brake Support Plate Mounting Bolt and Nut,

Rear Cherokee, Wagoneer, Truck
Front Brake Support Plate Mounting Bolt

and Nut CJ Models
Power Brake Unit to Spacer and Firewall

Cherokee, Wagoneer, Truck
Wheel-to-Hub Nuts

CJ Models
Cherokee, Wagoneer, Truck
8400 GVWR Truck

Master Cylinder to Power Unit Nuts

All Torque values given in foot-pounds with dry
specified.

Service
In-Use

Recheck
Torque

30-90 in-lbs
40-140 in-lbs

120-200 in-lbs

20-30

45-55

35-55

35.55

18-25

65-90
65-80

110-1 50
16-30

fits unless otherwise

torqued item.

Service
Set-To

Torque

80

Service
In-Use

Recheck
Torque

80-90

Torque Specifications
Service Set-To Torques should be used when assembling components.

Service In-Use Recheck Torques should be used for checking a pre

Caliper Anchor Plate Mounting Bolts
Caliper Anchor Plate and Adapter

Bracket Bolts 01-40-60
Caliper Support Key Retaining Screw
Caliper Brake Hose Fitting

Pacer
Gremlin, Hornet, Matador

Wheel-to-Hub Nut Lug Nut

All Torque values given in foot-pounds with dry fits unless otherwise
specified.

70237 B

55 55-65
15 15-18

100 in-lb
25
75

100-115 in-lb
25-28
75-90

Refer to the Standard Torque Specifications and Capscrew Markings
Chart in Section A of this manual for any torque specifications not
listed above.

60647

J-22904
DUST BOOT INSTALLER TOOL

J-23709
METERING VALVE
TOOL
CKE-WAG-TRK

I
I

J-2533
FRONT AXLE SHAFT
DRIVE FLANGE PULLER

J-24837
CALIPER PISTON
INSTALLER TOOL

J-25103 WHEEL BEARING ADJUSTING NUT WRENCH 2-1/16 INCHES
J-25106 WHEEL BEARING ADJUSTING NUT WRENCH 2-3/8 INCHES
J-25107 WHEEL BEARING ADJUSTING NUT WRENCH 2-1/2 INCHES
HEXAGON AND 2-3/4 OCTAGON

J-8002
BRAKE CYLINDER PISTON
RETAINING CLAMPS

vi

r
I

J-26869
METERING VALVE
TOOL CJ WITH DISC

J-8057
BRAKESHOE RETURN SPRING
REMOVER & INSTALLER

Fig. 9-61 Special Tools 42297


