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GENERAL

Jeep vehicles are equipped with single piston, floating
caliper front disc brakes and self-energizing rear drum
brakes. .

Two different disc brake calipers are used. The caliper
used on CJ models siides on abutment surfaces ma-
chined into the caliper and caliper support bracket. The
caliper used on Cherokee, Wagoneer and Truck models
slides on pivot bolts installed in the support shield and
bracket assembly. Refer to the Brake Size and Appli-
cation Chart for size and application details.

Two different drum brake units are used. They are
similar in construction and operation but differ in
method of automatic adjustment. Rear drum brakes on
CJ models have cable operated automatic adjusters
while rear drum brakes on Cherokee, Wagoneer and
Truck modeis have linkage operated adjusters.

A dual reservoir master cylinder that provides sepa-
rate hydraulic systems for the front and rear brake
units is used on all models.

A three-function combination vaive is used on all Jeep
models. The valve consists of a one-piece housing con-
taining a front brake metering valve, pressure differen-
tial warning valve, and rear brake proportioning valve.

Three power brake units are used. CJ models with
optional power assist brakes use an 8 inch (20.3 cm)

single diaphragm power unit. Cherokee, Wagoneer and
J-10 Truck models use a 9-1/2 inch (24.1 cm) single
diaphragm power unit. J-20 Truck models use a 9-1/2
inch (24.1 cm) tandem diaphragm power unit.

BRAKE DIAGNOSIS

Brake system preliminary diagnosis procedures are
outlined in Brake Diagnosis Guides A and B. Guide A
applies to all vehicles and Guide B applies to vehicles
equipped with power brakes only. Do not use Guide B
until ail of the steps outlined in Guide A have been
compieted.

The procedures outlined in the Brake Diagnosis
Guides are provided as a method for determining the
general problem area. After the general problem area
has been defined, refer to the Power Unit, Disc Brake,
and Drum Brake Service Diagnosis Charts to determine
the specific cause of a brake problem.

In most cases, an owner will describe a brake problem
as one or more of the conditions listed in the Service
Diagnosis Charts. However, to ensure an accurate diag-
nosis and avoid ineffective repair, road test the vehicle
(if possible), perform the procedures outlined in the Di-
agnosis Guides, and then consult the Service Diagnosis
Charts before attempting problem correction.
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Brake Diagnosis Guide A

cranking.

Test1 .,

Road test to confirm customer’s description. Make several
brake applications at about 20 mph to determine if vehicie
stops evenly and smoothiy. Ailso check brake warning light
operation by observing whether buib lights during engine

[

)

Test 2

Check master cylinder fluid levei.

i

i

if fluid levei and type are correct.

if low, contaminated, or if pedal has a spongy
feel when applying the brakes.

Adjust brakes by making 10 to 15 hard brake
applications aiternating between forward and

reverse stops.

1

Bleed system.

If unable to bieed system properiy, see Service
Diagnosis.

Test 3

Depress brake pedai and hold foot pressure on
pedal. If vehicie is equipped with power brakes,
stop engine and deplete ail vacuum reserve in
system. Hold pressure for.three minutes.

7

If pedai is firm and maintains
position, and vehicie does not
have power brakes.

If pedal gradually falls away and the
brake warning light comes on under
foot pressure there Is a maifunction
in the hydraulic system.

Road test vehicie. If problem
still exists, see Service Diagnosis.

See Service Diagnosis

If pedal is firm and main-
tains position, and vehicie
has power brakes, continue
with Guide B.

60778
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Brake Diagnosis Guide B

e o 3 i

Test 4

Stop engine, shift transmission into neutrai, apply
brakes several times to depiete ail vacuum reserve in system.
Depress brake pedal, hold light foot pressure on pedal, and
start engine.

If no action is felt, vacuum system is not functioning.
Inspect vacuum system components for loose, broken,

tend to fall away under foot pressure, and lass o
pressure will be required to hoid pedal in applied collapsed vacuum hose; fauity check vaive; restriction
in vacuum hosas, fitting or manifold port.

position. L

If the vacuum system is operating, pedal will

See Service Diagnosis

Test §

With engine running and brake released, operate
engine at 2000 rpm, turn off Ilgnition and immediately
close throttie. This builds up vacuum. Wait no
less than ninety seconds, then check brake action.

e i

If vacuum-assisted for two or more applications. If not vacuum-assisted for two or more
applications, vacuum system is restricted
or {eaking or vacuum check vaive is fauity.

See Service Diagnosis.

Road test vehicie. |f problem stiil exists,
see Service Diagnosis.

e . \ - -

- e i o

70894
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Service Diagnosis-Power Unit

o -

(idndition Possible‘ Cause Correction
HARD PEDAL (1) Refer to EXCESSIVE PEDAL (1) Refer to EXCESSIVE PEDAL
(NO POWER EFFORT. EFFORT in Service Diagnosis
ASSIST) Charts.

SLOW RETURN OF
BRAKE PEDAL

GRABBING OR
DRAGGING BRAKES

(3)

(1)

(2)

(1)

Loss of vacuum to power unit.

Internal malfunction in power
unit.

Power unit bellcrank pivot pins
binding (CJ only) or, pedal bind-
ing. See PULLS and GRABBING
BRAKES in Brake Service
Diagnosis Charts.

Internal malfunction in power
unit.

Bellcrank pivot pins binding
(Cd only).

Refer to PULLS and GRAB-
BING BRAKES in Service
Diagnosis Charts.

Check for loose hose or check
valve seal. Check for collapsed

or damaged hose. Inspect

vacuum check valve for damage
or leak. Replace parts as required.

Replace power unit.
Lube all pedal pivot points.

Remove, clean, lube and instail
pivot pins.

Replace power unit.

Remove, clean, lubricate, and
install pivot pins.

Refer to PULLS and GRABBING
BRAKES in Service Diagnosis
Charts.

(3)" Push rod (in power unit) binding (3) Check and correct as required.
due to corrosion or burrs on Do not lube push rod. Clean
~-push rod.” push rod with brake fluid and
clean cloth only.
= (4). Internal malfunction. in.power (4) Replace power unit.

unit.

Service Diagnosis-Drum Brakes

60636

Condition

Possible Cause

Correction

LOW PEDAL OR
PEDAL GOES TO
TOE BOARD

o - e

(3)

(4

Low fluid level.
Excessive clearance between
lining and drums.

Automatic adjusters not working.

Lea.kmg bra_ke l_ines.

Fill reservoir with approved
brake fluid.

Adjust brakes.

Make forward and reverse stops;
if pedal stays low, repair faulty
adjusters.

Repair or repiace faulty parts.

60637 A
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Service Diagnosis-Drum Brakes (Continued)

Condition

Possible Cause

Correction

LOW PEDAL OR
PEDAL GOES TO
TOE BOARD
(Continued)

SPRINGY, SPONGY
PEDAL

EXCESSIVE PEDAL
PRESSURE
REQUIRED TO
STOP VEHICLE

(5)

(6)

(7)

Leaking wheel cylinders.
Internal leak in master cylinder.
Air in system.

Improper brake fluid.

Air trapped in hydraulic system.
Improper brake fluid.

Improper lining thickness or
location.

Drums worn t0o thin, (beyond
0.060(1.52 mm) oversize
specification)

Master cylinder filler vent clogged
Hoses-lines collapsed, kinked,
leaking.

Master cylinder compensator
port blocked.

Brake adjustment not correct.
Incorrect lining.

Grease or fluid-soaked lining.
Improper fluid.

Frozen master or wheel cylinder
pistons.

Brake pedal binding on shaft.

Linings watersoaked.

Glazed 1inir}gs.

Bell-mbuthed, barrel-shaped,
or scored drums.

(4)

(5)

(4)

(5)

(6)

(7)

(8)

Overhaul wheel cylinder.
Overhaul master cylinder.
Bleed system.

Flush system and refill with
approved fluid.

Remove air by bleeding.

Flush and bleed system; use
approved brake fluid.

Install new lining or replace shoe
and lining.

Replace drum(s) as required.

Clean vent or replace cap: bleed
brakes.

Replace as required.
Disassemble master cylinder.
Repair as required.

Adjust brakes.

Install new linings.

Repair grease seal or wheel
cylinder. Install new linings.

Flush system; use approved
brake fluid.

Overhaul master or wheel
cylinders.

Lubricate pivot points.

Drive with brakes lightly
applied to dry linings.

Repiace linings.

Replace or resurface drums in
left and right hand pairs.
606378
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Service Diagnosis-Drum Brakes (Continued)

Condition

Possible Cause

Correction

LIGHT PEDAL
PRESSURE-BRAKES
TOO SEVERE

PULSATING BRAKE
PEDAL

BRAKE FADE

ALL BRAKES DRAG
(ADJUSTMENT IS
KNOWN TO BE
CORRECT)

(1)
(2)
(3)

(4)

(6)
(7

(8)

(9)
(1)
(2)
(3)
(4)

(5)
(6)

Brake adjustment not correct.
Loose support plates.

A small amount of grease or
fluid on linings.

Pedal linkage binding, or power
unit bellcrank pivot pins binding
(CJ only).

‘Internal bind in power unit.

Incorrect lining.

Lining loose on shoe.
Bell-mouthed, barrel-shaped, or
scored drums.

Combination valve faulty.
Drums out-of-round.

Loose brake drum on hub.

Worn or loose wheel bearings.

- x -

Bent shoes orvlix—iings:'

= e T " el o

Bent rear axle shaft.

Loose or bent support plate.
Incorrect lining.

Alr in lines or improper brake
fluid.

Master cylinder primary piston
worn, or bore scored, corroded.

Power unit bellcrank pivot pins
binding (CJ only).

Improper fluid.

On power brakes*(CJ only) push

- rod height is incorrect.

-y,

> T . -

(2)
(3)

(4)

Adjust brakes.

Tighten support plates.
Replace the linings.

Lube linkage and bellcrank
pivot pins.

Replace power unit.

Install new linings.

Repilace lining or shoe and
lining.

Turn drums in pairs or replace.

Replace combination valve.
Refinish or replace drums.
Tighten.

Replace or adjust.

Replace shoe-lining assembiy
as required.

Replace’axle shaft.

Tighten or replace support plate.

Replace lining.

Bleed system. Drain and flush
if fluid is improper type.

Disassemble master cylinder.
Repair as required.

Lubricate pedal pivot or bell-
crank pivot pins.

Replace fluid and rubber parts.
Adjust push rod height.

80637C
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Service DIagncsIs-D}um Brakes (Continued)

Condition

Possible Cause

Correction

ALL BRAKES DRAG
(ADJUSTMENT IS
KNOWN TO BE
CORRECT
(Continued)

BRAKE PEDAL
TRAVEL DE-
CREASING

ONE WHEEL DRAGS

ONE WHEEL LOCKS

(3)
(4)

(5)
(1)

(2)

®3)

(4)
(5)

(9)

(1)

Compensating or bypass port of
master cylinder closed.

Use of inferior hydraulic fluid
or rubber parts. (Swollen cups,
corroded wheel or master
cylinder bores.

Master cylinder compensating
port plugged.

Power unit bellcrank pivot pins
binding (CJ only) or pedal pivot
binding on manual brakes.

Swoilen cup in master cylinder.

Master cylinder piston not
returning.

Wheel cylinder pistons sticking.
Weak or broken brake shoe

retracting springs.

Power unit bellcrank pivot pins
binding (Cd only) or pedal pivot
binding.

Insufficient brake shoe-to-drum
clearance.

Loose wheel bearings.

Wheel cylinder piston cups
swollen and distorted.

Pistons sticking in wheel cylinder.

Restriction in brake line.
Loose anchor pin.

Parking brake components seized
or incorrectly adjusted.

Contaminated linings.

Wom tiré treads.

(4)

(5)

(2)

(3)

(5)

(6)

(7
(8)

(1)
(2)

Open with compressed air.

Overhaul wheel and/or master
cylinder.

Use compressed air to unplug.

Lube pedal pivot or pivot pins.
Replace rubber parts. Flush system.

Overhaul master cylinder.

Overhaul wheel cylinder.
Replace the defective brake shoe
springs and lubricate the brake
shoe ledges.

Lube pedal pivot or pivot pins.

Adjust brakes. Repair auto-
matic adjusters if necessary.

Adjust wheel bearings.
Overhaul wheel cylinders.
Clean or replace pistons; clean
cylinder bore.

Clean out or replace.

Adjust and tighten lock nut.

Repair or replace parts as
necessary.

Replace the linings.

Replace tire or, match up tire
treads from side to side.
806370
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Service Diagnosis-Drum Brakes (Continued)

Condition

P:)ssible Cause

Correction

BRAKES GRAB OR
WON'T HOLD IN
WET WEATHER

BRAKES SQUEAK

REAR BRAKES
DRAG

(1)

(2)
(3)

(3)

(4)
(5)

(6)

y
(®8)

(9)

(10) Linings located wrong on shoes.

(1)

(2)
(3)
(4)

(5)

(6)- Shoes binding on support piate.

Linings water-soaked.

Dirt, water in drums.

Bent support plate allowing
excessive water to enter drum.

Scored drums.

Support plate bent or shoes
twisted.

Metallic particles or dust
imbedded in lining.

Lining rivets loose or lining not
held tightly against the shoe at
the ends.”

thms distorted.

Shoes scraping on support plate
ledges.

Weak or broken hold-down
springs.

T;oo—sfe wheel bearings.
Charred lining.

Loose support plate, anchor,

. drum, or wheel cylinder.

Adjustment not correct.

Parking brake cables frozen.
Dirty lining.

Wheel cylinder cups swollen or
piston sticking.

Weak retracting springs.

(1)

Dry out linings by driving with
brakes lightly applied.

Clean drums.

Replace support plate.

Replace or resurface in pairs.
Replace damaged parts.

Sand the surfaces of the linings
and drums. Remove all particles
of metal that may be found in
the surface of the linings.
Replace rivets. Replace shoe
lining assemblies if damaged.

Turn or replace drums.

Lubricate.

Replace defective parts.

Adjust bearings.
Replace lining.

Tighten.

(10) Install linings correctly.

(1)

Adjust brake shoes and parking
brake mechanism.

Lubricate or replace as required.
Replace lining.

Overhaul cylinders.

Replace springs.

Lubricate support plate ledges

20637€
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Service Diagnosis-Drum Brakes (Continued)

Condiﬁon

Possible Cause

Correction

VEHICLE PULLS TO
ONE SIDE

(1)

(2)
(3)

(4)

(6)

(7N

(8)

(9

(10)

Grease or fluid-soaked lining.

Adjustment not correct.
Loose wheel bearings, loose

support plate(s) or loose spring
bolts.

Linings not of specified kind
or primary and secondary shoes
reversed.

Power unit bellcrank pivot pins
binding (CJ only).

Tires not properly inflated or
unequai wear of tread. Different
tread design side to side.

Water, mud, or foreign matter
in brakes.

Wheel cylinder sticking.
Weak or broken retracting springs.

Out-of-round drums.

Brake dragging.

Broken spring or loose U-bolts.

Loose steering components.

Unequal camber.
Clogged or crimped brake line.
Wheel cylinder incorrect size.

Worn steering knuckle bearings.

(2)
(3)

(7

(8)

(9)

(10)

(11)

(12)

(13)

Locate and correct leakage;
replace linings.

Adjust the brakes.
Adjust wheel bearing; tighten

support plate(s) and tighten
spring bolts.

Install new linings.

Lube pivot pins.

Inflate the tires to recommended
pressures. Rotate tires so that
tread surfaces of similar design
and equal wear will be installed
on the front wheels.

Remove foreign material from
brake parts and inside of the
drums. Lubricate the shoe ledges
and the rear brake cable ramps.

Overhaul or replace wheel
cylinder.

Check springs. Replace bent,
distorted or cracked springs.

Resurface or replace drums in
left and right hand pairs (both
front and both rear).

Check for loose lining. Repair or
replace as required.

Replace spring or tighten U-bolts.

Tighten or repair and adjust
as required.

Replace axle housing.
Repair or replace line.
Replace with correct cylinders.

Replace.

60637F
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Service Diagnosis-Drum Brakes (Continued)

Condition

Possible Cause

Correction

BRAKES CHATTER

(1)

(2)
(3)

Incorrect lining-to-drum
clearance.

Loose brake support plate.

Grease, fluid, road dust on lining.

(1)

Adjust to recommended

clearances.

Tighten support plate.

Clean out dust; replace grease

and fluid-soaked lining.

(4) Weak or broken retractor spring. (4) Replace.

(5) Loose wheel bearings. (5) Adjust.

(6) Drums out-of-round. (6) Turn or replace drums in pairs.

(7) Cocked or distorted shoes. (7) Straighten or replaée.

(8) Tapered or barrel-shaped drums. (8) Turn or replace drums in pairs.
SHOE CLICK (1) Shoes lift off support plate and (1) Change drums side to side or

snap back. turn drums (in pairs).

(2) Holddown springs weak. (2) Replace springs.

(3) Shoe bent. (3) Replace shoes on both sides.

(4) Grooves in support plate ledges. (4) Replace support plate.

60637G
P goc B SQr;ic:biagn;sin-D.lsc Brakes

— Condition._. Possible Cause Correction

BRAKE CHATTER OR
ROUGHNESS. BRAKE
PEDAL PULSATES

-, » % &;.e;

(1)

Excessive rotor lateral runout.

Excessive rotor thickness
variation.

Loose or worn wheel bearings.

Rear drums out-of-round.

(1)

(2)

Check rotor runout. Refinish if

not to specs (refer to Rotor

Measurements).Replace if unable

to refinish.

Check rotor thickness variation.
Refinish if out of spec. Replace

if unable to refinish.

Adjust to specs. Replace if worn

or damaged.

Check runout. If not to specs
turn drum. Do not remove more

than .060 inch (1.52 mm)

AT

60838A
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Service Diagnosis-Disc Brakes (Céntlnuod)

Condition

" Possible Cause

Correction

BRAKE CHATTER OR
ROUGHNESS. BRAKE
PEDAL PULSATES
{Continued)

EXCESSIVE PEDAL
EFFORT REQUIRED

EXCESSIVE PEDAL
TRAVEL

DRAGGING BRAKES

NOTE: ~A very light — [~

drag occuring atter

~ releasing the brake

e

pedal is'a characzer- . .

o e et e w0

istic of disc-brakes. -

(6)
(1)

(2)

Disc brake shoes reversed (steel
side of shoe riding on rotor).

Shoes bent or linings worn.

Maifunction in power brake unit.

Malfunction in front or rear

brake system (dual master
cylinder) such as: wheel cylinder
leaks, defective brake lines, caliper
piston seal leak, master cylinder
piston cups not holding pressure.

Lining worn.
Caliper piston sticking.

Brake fade caused by incorrect or
non-recommended linings.

Incorrect master cylinder.
Low fluid level.
Leak in system.

Alir in system.

- Rear brakes not adjusting prop-

erly.

Won; hrfmg '

Bent or broken shoe.

Master cylinder mounting bolts
loose.

Rotor thickness or drum dia-
meter below specification.

Master cylihder pistons not re-
turning properly.

TR

v AL ey s

- -

(3)

(4)
(5)

(6)
(1)
(2)
(3)
(4)

(6)
(7)

Replace rotor and shoes.

Replace shoes.

Check operation. Refer to Power
Brake Units.

Check both brake systems and
correct as required. Check for
failed brake warning light if
brake failure occurred and light
did not operate.

Check and replace linings as
required.

Rebuild caliper.

Replace with correct or re-
commended lining.

Check and replace if required.
Add fluid as required.

Inspect and correct as required.
Bleed brakes.

Adjust rear brakes and repair

~ automatic adjusters.

Replace linings. If wear is exces-
sive or premature, check for in-
correct lining, sticking caliper
pistons, binding park brake
cables, shoe drag on support
plate, weak return springs on
drum brakes, improper rear
brake adjustment.

Replace as required.

Check and retighten.

Inspect, measure and replace as
required.

Remove cover, check for spurt of
fluid at compensator holes as
brake pedal is depressed. Rebuild
master cylinder if fluid spurt is
not observed. Inspect compen-

-sator ports for blockage, use

compressed air to clear passages.
606388
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Service Diagnosis-Disc Brakes (Continued)

o o - = = - — — -

Cwo&q_i‘tio;l :“ " __Possible Cause Correction
e o ;: - (2) Restrictions in brake lines or (2) Checkfor kinks or dents in steel
) hoses. lines . Check rubber hoses for
swelling or restrictions inside
hose.
(3) Incorrect parking brake adjust- (38) Check and readjust to specifi-
ment. cation. Inspect cables for bind
or frayed conditions.
(4) Rear shoes not returning to nor- (4) Return springs weak. Shoes
mal position. dragging on support plate due

to lack of lube or ridges on
support plate ledges. Wheel
cylinder cups swollen or pis-
tons sticking. Repair or re-
place faulty parts as required.

(5) Caliper pistons not releasing. Pis- (5) Repair or replace pistons or
tons stuck due to piston scoring caliper as required.
or corrosion or piston cocking in
bore.

(6) Lines to combination valve in- (6) Check and correct as required.
stalled incorrectly. Port marked inlet goes to mas-

ter cylinder; port marked
outlet goes to calipers.

(7) Bind in brake pedal or power (7) Lube pedal pivot or pivot pins.
N unit bellcrank pivot pins (CJ
only)
= -« =af- (8) . Check valve-installed in master (8) Check outlet. Remove valve
s o g 1 B .~ _cylinder outlet port.. if present. Bleed brakes.
"“T\-“‘; '...'Jf ‘ T 4 * = _;;’ "_‘;’» “;;"".’"” B 1
GRABBING BRAKES (1) Refer to all conditions listed un- (1) See PULLS WHEN BRAKES
SR “der PULLS WHEN BRAKES ARE ARE APPLIED. :
APPLIED.

(2) Power brake unit malfunction or (2) Check operation and replace or
bellcrank pivot pins binding (CJ repair as required. Refer to
only). POWER UNIT SERVICE

DIAGNOSIS Chart.
(3) Combination valve maifunction. (3) Replace vaive and bleed system.
(4) Incorrect power unit. (4) Check and replace as required.
PULLS WHEN BRAKES (1) - Incorrect tire pressures. (1) Inflate to spec.
ARE APPLIED | _
‘ ’ (2) Mismatched tires on same axle. (2) Install equal size, type tires.
-,- ‘. - i ‘ - YRR 9 (3}7 ‘Wﬁeéiv~b;a;ihg>s».;x;is.ad5usted or {3) Adjust or replace as-feqliired.
s RIS A AL g A s - 25 Y e R e, A% o o 50638C
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Service Diagnosis-Disc Brakes (Continued)

Condition

Possible Cause

Correction

(4)
(5)

(6)

(M

(9)

Malfunction in caliper.

Damaged or contaminated shoe
and lining (grease on lining or
bent shoe).

Rear brake problem: automatic
adjusters inoperable, contamin-
ated lining, defective wheel cyl-
inders, seized or improperly ad-
justed park brake cables, shoes
binding on support plate, linings
worn, linings charred or cracked,
bent support plate, weak retract-
ing springs, drums out-of-round.

Loose calipers.

Loose suspension parts.

Front end out of alignment.

(6)

(7

(9)

Check for stuck piston.

Replace shoe and lining on both
sides. Replace axle seals, wheel
cylinder cups, or caliper piston
seals, if leaking.

Inspect and repair or replace mal-
functioning parts. Check for equai
size wheel cylinders on rear
brakes.

Check mounting bolt torque, in-
spect threads on bolts for galling
or stripped threads, check sup-
port plate for broken welds.

Inspect and correct as required.

Check and correct as required.

(10) Lining soaked with water after (10) Allow lining to air dry, or while
operation in heavy rains, or driving, keep brakes lightly ap-
flooding conditions. plied to warm up lining and

evaporate water.
17 (11) -Disc brake rotor out of tolerance. | (11) Check and refinish or replace as
The~  ~ T e e required. e s

REAR DRUM BRAKES (1) Combination valve proportioner (1) Replace valve and bleed brakes.

SKID PREMATURELY section malfunctioning. ; &

ON HARD BRAKE v s :

APPLICATION (2) Check items listed under PULLS (2) See PULLS and GRABBING.

and GRABBING.

SPONGY PEDAL (1) Airin system. (1) Bleed brakes. Inspect for broken
lines, loose fittings, leaking cal-
iper pistons, or wheel cylinders:
check rubber seal on master
cylinder cover. Check cover it-
self for distortion or cracks.
check all bleed valves for proper
torque.

"(2) Rear drums thin or cracked. (2) Inspect and correct as required.

(3) Calipers loose. (3) Check mounting bolt torque.
“__ o ' '(4), *'L:)ose master cylinder or brake (4) Check and correct as required.

booster attaching parts.

.

606380
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Service Diagnosis-Di

- - -

isc Brakes (Continued)

Condition Possible Cause

Correction

4

SPONGY PEDAL (5)

Compensator port blocked in

(5) Check and correct as required.

(Continued) master cylinder.
(6) Improper (low quality) brake (6) Drain and flush system.
fluid in system. Fluid boils and
becomes aerated.
60638E
BRAKE PEDAL ';'(;’BTT SUPPORT
A suspended brake pedal is used on all models. The BRACKET
pedal is attached to the pedal support bracket by a pivot
boit (figs. 2G-1 and 2G-2). The pivot bolt serves as both
attaching part and pivoting member for the pedal. ,,f?
BRAKE LAMP -@Q
;‘C‘)’&T e PIVOT
®®/ LOCKNUT ' T e BOI(;;NUT
PIVOT
BOLT SUPPORT % SPACER
BRACKET
v WASHER &
C WASHER
@
RETURN /‘W ! /A @5
SPRING
- = % ~ . RETURN: o - | P o
o it % /// S/ BRAKE
it PEDAL
- BUSHING- = »
WASHER . o
Fig. 2G-2 Brake Psdal—Cherokee-Wagoneer-Truck Modeis
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Fig. 2G-1 Brake Pedal—CJ Modeis

The pedal linkage should be lubricated and inspected
regularly for binding, looseness, or excessive play. Bind-
ing can cause improper pedal release which may result
in brake drag and rapid lining wear. In addition, worn

pedal linkage may cause a low pedal condltlon or fre-

quent need for brake adjustment.”
Pedal free play should be 1/16 to 1/4 inch (1.58 to 6.35
mm). Inadequate free play can result inbrake-drag or
_grab while excessive free play can produce a low pedal
condition. Free ‘play on models w1th nonpower brakes is
governed-by pedal-push-rod leagth.

models and under normal circumstances should not re-
quire further attention. Power brake equipped vehicles
utilize a singie push rod in the power unit which is also
preset at manufacture and is not adjustable. When re-
placing a power unit, use the push rod supplied with the
replacement power unit as it has been properly gauged
for use with the replacement unit. Pedal free play for
power brake equipped- vehicles is the same as for ve-
hicles with nonpower brakes.

BRAKE WAHMNG LAMP

& dual purpose warnmg lamp is located in the in-

R g

which ‘i preset at— —stmment ctuster on all Jeep vehicles. The primary func-

“ manufacture.” The*Push rod fs- not-adjustable on-these™™ “tion*of this [amp is to alert the driver if a pressure
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differential between front and rear brake hydraulic sys-
tems should ever occur. -

On vehicles with a parking brake warning system, the
lamp also functions as a signal device to alert the driver
when the parking brakes are applied..

In the parking brake signal mode, the lamp is acti-
vated by a mechanically operated switch mounted on the
parking brake lever assembly. In the brake hydraulic
pressure differential warning mode, the lamp is acti-
vated by a plunger-type switch located in the com-
bination valve.

If a pressure loss should occur in either the front or
rear brake hydraulic systems, a pressure differential of
70 to 300 psi (483 to 2 068 kPa) will cause a piston in the
pressure differential section of the combination valve to
shuttle toward the low pressure side of the valve. As the
piston moves toward this side of the valve, ramps on the
piston contact the differential switch plunger forcing it
upward and closing the switch internal contacts. This
completes the electrical circuit between switch and
warning lamp causing the lamp to light. Unless the
ignition lock cylinder is turned to the Off position, the

CLIP HANDLE
BRACKET
RELEASE
O % ¥ qe® CABLE
TR AND
HANDLE

PARKING
BRAKE
ASSEMBLY

cLIp 2
@

-

"Fig. 26-3 Parking Brake Assambly—CJ Modsls

lamp will remain illuminated until the cause of the
pressure differential is corrected.

In normal operation, with the ignition lock cylinder
turned to the Start Position, the warning lamp will
illuminate and remain so until the engine is started and
the lock cylinder is returned to the On position, or when
the parking brakes are released. This feature is provided
as a means of checking warning lamp bulb and circuit
operation.

PARKING BRAKE ADJUSTMENT

NOTE: The service brakes must be adjusted before ad-
Justing the parking brakes.

(1) Release parking brakes.

(2) Loosen equalizer locknuts to release tension on
cables (figs. 2G-3 and 2G-4).

(3) Inspect all cables for binds, kinks, or frayed
condition. Replace damaged cables.

(4) Tighten equalizer locknut until slight drag is

produced at wheels.
(5) Loosen equalizer locknut until wheels rotate

freely and brake drag is eliminated.

cLip

BRACKET

80340
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Fig. 26-4  Parking Brake Assembly—Cherokes-Wagoneer-Truck Modeis

(6) Tighten equalizer locknuts securely.

(T) Chéck’ parkmg“'bra.ke operation. T 7 ”'";'iw .
i T e i':_m .'~
PAHKING BRAKE CAl EABLES & n _.L,..'ﬁ’,l::, o i

Removai—~Rear Cable

(1) Raise vehicle. —_

(2) Loosen cable adjuster locknuts at equalizer
(figs. 2G-2 and 2G-3).

(3) On CJ models, remove necessary cable locating
clamps, remove cotter pin retaining cable in equalizer,
and remove cable end from equalizer (fig. 2G-3).

(4) On Cherokee, Wagoneer and Truck models, dis-
engage cable from connector attached to center cable.

(5) On Cherokee, Wagoneer and Truck models, if
left cable is being removed, remove fuel tank skid plate.

(6) Remove clip retaining cable in frame bracket
and unhook locating spring from cable (fig. 2G-4).

(7) Disassemble necessary rear drum brake umt as
outlined in this chapter. ™~

(8) On all vehicles except those with Model 60 rear
axle, compress cable lock tabs at brake support plate
using small hose clamp and remove cable. On vehicles
with ‘Model 60 t8ar axie,” reffigve bolts attaching cable'
mountmg bracket‘to*sﬁpport plate amix:eﬁlovm._

v & - a‘ﬂr c’\’**’}- % hd

*wr Fdet Mumw«% e o T i

lnstalla;inneﬂaar Cable

(1) On ail vehicles except these with Model 60 rear

~ axle, insert'cable in support plate and puil cabie through

plate until cable lock tabs engage in support plate.
(2)-On-vehicles with Model 60 rear axle, insert cable

* end through support piate, position cable mounting

bracket on support plate, and install mounting bracket
attaching bolts.

(3) Reassemble rear drumbrake unit as outlined in
this chapter.

(4) On CJ models, engage cable end in equalizer,
install cable retaining cotter pin, and install necessary
cable locating clamps.

(6) On Cherokee, Wagoneer and Truck models, en-
gage cable end in center cable connecter.

(6) Insert cable in frame bracket, install cable-to-
bracket retainer clip in cable ferrule, and engage cable
end in center cable connector.

(T) On Cherokee, Wagoneer and Truck models, in-
stall fuel tank skid plate if removed.

(8) Tighten cable adjuster locknuts and adjust park-
mg “brakes as outlined in this chapter

(9) Loweryemcle. s

<o T PO, et
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Removal—rFront Cable

«1) Raiseyehicle. . « - )

“(2) Remove equalizer from front cable.

(3) On CJ models, remove clip retaining cable to
frame bracket.

(4) On Cherokee, Wagoneer and Truck models, re- * %2

move clip retaining cable to rear crossmember.
(5) Lower vehicle.
(6) Disconnect front cable return spring at parking

“brake lever assembly if equipped.
(T) Roll carpet back and remove front cable ferrule- -

to-parking brake lever assembly retaining clip.

(8) Disengage cable end from parking brake lever
assembly.

(9) Remove cable.

(10) If cable is to be replaced, remove insulator or

grommet from lever end of cable.

Installation—Front Cable

(1) Install front cabie through floorpan and mstall
cable grommet or insulator in floorpan.

(2) Install cable ferrule-to-parking brake lever as-
sembly retaining clip and reposition carpet.

(3) Engage cable end in parking brake lever assem-
bly and install cable return spring if equipped.

(4) On CJ models, install clip retaining cable to
frame bracket. :

(5) On Cherokee, Wagoneer and Truck models, in-
stall clip retaining cable to rear crossmember.

(6) Raise vehicle.

(7) Install cable equalizer and locknuts. On CJ mod-
els, be sure cable is properly posmoned in frame bracket

—-as well as equalizer (fig. 2G-3). -

(8) Adjust pa.rkmg brakes as, outlined in thls

e
(9) Lower vehlcl e.

BRAKELAMP SWITCH

The brakelamp switch is mounted on a flange at-
tached to the brake pedal support bracket (fig. 2G-2). A
spring-loaded plunger in the switch opens and closes the
stoplamp circuit.

When the brake pedal is in the released position, the
pedal arm contacts the switch plunger, holding it in the
off position. When the brake pedal is pressed, the spring
loaded plunger extends with brake pedal movement un-
til the switch is in the On position.

Brakelamp Switch Adjustment

(1) On CJ models with air conditioning, remove
screws attaching evaporator housing to instrument
panel and move housing away from panel.

(2) Press and hold brake-pedalin applied position.
(3)- Push ~brakelamp «-switch» through mounting

......bracket until'it stops against brake,pedal bracket. .,

(4) Release brake pedal to set switch in proper
position.

(5) Check switch position. Switch plunger should be
in ON position and activate brakelamps after 3/8 to 5/8
inch (9.52 to 15.87 mm) brake pedal travel. Measure
pedal travel from center of brake pedal pad.
" (6) On CJ models with air conditioning, reposition
evaporator housing on panel and install housing attach-
ing screws.

SERVICE BRAKE ADJUSTMENT

The rear drum brakes are the only adjustable service
brakes on Jeep vehicles. If the rear brakes are dis-
assembled for any reason, an initial adjustment must be
performed before installing the drum. In addition, if
diagnosis indicates the need, the rear brakes can be
adjusted manually as follows:

(1) To perform initial adjustment with drums re-
moved, use Brakeshoe-to-Drum Clearance Gauge J--

21107-01 to preset brakelining adjustment (fig. 2G-5).

J41138

VIEWB

J41139
Fig. 26-5 Presstting Brakeshoe-To-Orum Clearancs:
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Drums should fit over brakelining with slight drag.

¢2¥To manuattyadjust rear brakes Wltﬁ"dm‘ms in
« place,. proceed ta next step. .

(3) Remove access slot covers from brake support
plates.# s el Y

(4) Rotate adjusting screw in clockwise direction
using brake adjusting tool until brakes are locked.

(5) Rotate adjuster screw in counterclockwise direc-
tion until wheel rotates freely (fig. 2G-6).

ADJUSTING SCREW

LEVER

J42292

_SCREWDRIVER

e i

Fig. 2G-6 Adlustlng Drum Brakes Manually

CAUTION: The automatic adjuster lever must be dis-
engaged from the adjuster screw before the screw can be
rotated. Use a thin blade screwdriver or section of 1/8
welding rod to unseat the adjuster lever (fig. 2G-6).

(6) Install access slot cover in brake support plate.

© (7Y Check braKe operafion before moving vehicls. ™

~=-firm brake applications.

T Tt

A i hﬂ’ustménﬁ‘

(8) Complete rear brake and pedal travel adjust-
ment by driving vehicle in reverse and making 10 to 15

s g

BRAKELINING INSPECTION

- e

Disc ,Brakas

~The brakelining should "be inspected”whenever the
wheels’ are removed for tire rotation or at the intervals
specified in the Maintenance Schedule.

PP

It is not necessary to remove the front calipers for
brakelining inspection. The outboard lining can be
viewed from either end of the caliper and the inboard
lining can be viewed through the inspection port in the
caliper body (fig. 2G-7). The lining should be replaced
when it has worn to the approximate thickness of the
metal brakeshoe.

CALIPER _
SUPPORT

BLEEDER
SCREW

NOTE: The disc brakeshoes used on Cherokee, Wagon-
eer and Truck models have a wear sensor attached to the
inboard brakeshoe. When the lining wears sufficiently,
the semsor contacts the rotor making a high pitched
noise to warn the driver that replacement is necessary.

Drum Brakes
Inspect the réar drum’ brakelining whenever the rear
wheels and drums are removed or at the intervals speci-

fied in the Mechanical Maintenance Sehedule. Bonded
linings should be replaced whenever the llmng has worn

..;..oﬁ‘a :ﬁ- R ot R

"Make oneforward, b’rake appli-
-‘-cmo’n"’between‘ each revgf apphcanon to. eqlihhze. "

"‘.E?‘,,l\ T e e

>

toa tﬁlcEness of 1716 inch (1.58 mm) or less. vaeted Ly
[mmgs shaulg,be.replaced‘\%'énev hnmghas worn.-
torwithiri 1/32-mch+(0-79 nim)of-therivet eads: =

T
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SPECIFICATIONS
Brake Size and Application Chart
; Front Brakes Rear Brakes
Model Master Cylinder Povyer Brake
Bore Diameter Brake Size Caliper Piston Brake Size Wheel Cyl. Unit Type
And Type Diameter And Type Diameter
. 2.6 8.00
1.00 11.7 Disc. . . 10x 1.75 Drum .875 Sinale Diaphragm
= (25.4 mm) (29.7 cm) SinglePiston | (354 agacm) | (222mm | ol
2.937 91/2
Cherokee 1.125 12.0 Disc. o 11 x 2 Drum 937 y I
Wagoneer (28.5 mm) (30.48 cm) Single Piston | (7704 x5.08cm) | {379 mm) | Pl OnreeT
) 2.937 91/2
1.128 12.0 Disc. " . 11 x 2 Drum 237 4 5
RIEES (28.5 mm) (30.48 cm) Single Piston | (3794 x 5.08¢cm) | {z379mm) | R0 Olphra0m
? 2.937 91/2
J-20 Truck 1.125 12.5 Disc. . " 12 x 2.5 Drum 1.125 T s30h >
6800 GVW (28.5 mm) (31.75 cm) Single Piston | (30.48 x 8.35cm) | (28.5 mm) o e
: 2.937 91/2
J-20 Truck 1.125 12.5 Disc. ¥ . 12 x 2.5 Drum 1,125 %
7600 GVW (28.5 mm) (31.75 cm) f;“ggec‘::)m" (30.48 x 6.35¢cm) | (28.5 mm) 7232283': g;aphfﬁgm
2.937 91/2
J-20 Truck 1.128 12.5 Disc. s Pi 12 x 2.5 Drum 171285 . 3
govees | a%ew | BRe | Srgeleen | Gosxeifom| tasem | e
41102

Torque Specifications

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

USA (ft -lbs) Metric (N-m)
Service In- Use Service in - Use
Set - to Recheck Set - to Recheck
a2 Torque Torque Torque Torque
. - Brakeline-to-Caliper Fitting Boit (Cke, Wag, TrK) & o oisimmmio 0 sis s e ibin s snoisimemins 160 in-Ibs. 120 - 200 in-ibs. 18 14 23
* Bleedér Screw (1/4-28) ... T T L. .. O DR e e 4S5in-bs. 40 - 50 in-ibs. 5 5- 6
Bleeder Screw (3/8 - 28) .. vttt it 90 in-ibs. 40 - 140 in-ibs. 10 5..18
Brake Support Plate Mounting Boits/Nuts (J-20 Trk) .. ... ...ooveeennnntn 50 45 - 55 68 61-75
_Brake Support Plate Mounting Boits/Nuts (Cke, Wag, J10°Trk) 770 eveennn s 45 35-55 61 47-75
Brake Support Plate Mounting Bolts/Nuts (CJ) ........... SONGI 33 30-35 45 a1-47
Caliper Ancnor Bracket to Steering Knuckle (CJ) . ......cevnininennrinenen 85 75-95 115 102- 129
Master Cyiinder Mounting Bolts/NUTS . ... ... it iiioarenennaencennnn 30 25-35 41 34 -47
Master Cytinder-to-Power Unit Mounting NUTS . ... .o viiennercnnnenean. 25 20- 30 34 27 - 41
Power Brake Unit-to-Dash Mounting Bolts/Nuts . . ... ..o vv v, 22 18- 25 30 24-34
Brake Line-to-Caliper Fitting Bolt (CJ) . .. ... oot i i 25 20- 30 34 27 - 41
Brake Line-to-Wheei Cylinder Fitting .. ........uutirinneneeennonenene . 160 in-ibs. 120 - 200 in-ibs. 18 14 23
Parking Brake Cable Clamp-to-Support Plate Bolts (5/16-18) ................ 10 8-12 14 11-16
WHeel NUTS (CJ) o vttt ittt iiietaaseneneannsnnanaasennnsesensnssns 75 65 - 90 102 88-122
Wheei Nuts (Cke, Wag, Trk) ... .ceuneiinininmnaennneneeeneranennnanenn. 75 65- 80 102 88 - 108
Wheel Nuts (8400 GVW Trk) .. .iiuiereerneenocscosssosssssoasnnanans 130 110- 150 176 149 - 203
Brake Pedai-to-Power Unit Push Rod Bolt/Nut . .......oivenevnannenn. 35 25- 40 a7 34-54
Caliper Mounting Bolts (Cke, Wag, Trk) . ... ... ... . iiiieiinenienn, 35 30- 40 47 41-54
Caliper Support Key Retaining Screw (CJ) .. .. . ... 15 15-18 20 20- 24
Disc. Brake Shieid Boits (Cke, Wag, Trk) ...... .. ..o, 8 5-10 1 7-14
Disc. Brake Shieid Nuts {Cke, Wag, Trk) . ... .ot iva., 35 30-40 47 41-34
Wheel Bearing Quter Locknut (All) ... ... oo 50(min.) 68 (min.)
" Wheei Bearing !nner Locknut (Bearing Adjuster):
o= PEINRRRCIER T Tt OF ferebeeeeieasses e easiass - TiGhTen to 50 frbs. (68 N-m} and back off 1/3 turn while rotating wheel.
”:Cke, Wag, Trk ....ooviinenns R EEE TR REETEREEE EREERERRRERTEY Tighten to 50 ft-lbs. (68 N-m), loosen and retighten to 35 ft-ibs.
— e o " (47 N-m), then back off 1/3 turn - all while rotating wheel.
All'Torque vaiues given in foot-pounds and newton-meters with dry fits uniess otherwise specified. 60647
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GENERAL

The brake hydraulic system consists of the dual reser-
voir master cylinder, combination valve, front disc
brake calipers, rear drum brake wheel cylinders, and the
connecting brake lines, hoses, and fittings (fig. 2G-8).

The hydraulic system is a closed system and must
remain free of contaminants in order to function prop-
erly. When servicing the system, prevent the entry of
contaminants by capping all lines and ports, and by
avoiding the use of cleaning solvents that have a mineral
oil base.

CAUTION: Never use gasoline, kerosene, carbon tet-
rachloride, paint thinner, alcohol, or any similar fluid
contamiming mineral oil, to clean or lubricate hydraulic

o o Bt

system components. These materials will cause swell-
ing, deterioration, and premature aging of rubber parts.
Use brake fluid or brake cleaning solvent only.

To determine if dirt, moisture, or mineral oil base
fluids have contaminated the hydraulic fluid, drain off a
sample and check for suspended particles, discoloration,
or separation of the fluid into distinct layers. Layering
indicates the presence of water or mineral oil. If system
contamination should occur, drain and flush the entire
brake hydraulic system with an approved brake fluid
only.

BRAKE FLUID

When refilling or adding brake fluid to the hydraulic
system, use Jeep Brake Fluid or equivalent grade
marked SAE J1703 or DOT 3 only. Do not use any brake

REAR MASTER

WHEEL CYLINDER
CYLINDER .

COMBINATION
VALVE

FRONT
BRAKE
HOSE

2 FRONT BRAKE
“ CALIPER

Fig. 26-8  Brake Hydrauilc System—Typical

70166
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fluid that does not have these grade markings. The use
- of nonapproved fluids can resuit in low fluid levels,
spongy pedal, fluid aeration, brake fade, and deteriora-
tion of brake system components.

CAUTION: Never refill or add used or reclaimed brake
Fluid to the hydraulic system.

BRAKE FLUID LEVEL

The master cylinder fluid level should be checked at
least four times a year or every 5,000 miles (8 046 km).
Refer to the Maintenance Schedule for details.

When refilling or adding fluid to the system, fill the
master cylinder fluid reservoirs to within 1/4 inch (6.35
mm) of each reservoir rim. This is the proper fluid level
for all Jeep vehicles.

When checking the fluid level, also inspect the rubber
diaphragm seal on the cylinder cover for eracks, cuts,
distortion, or any other condition that might allow air or
foreign material to enter the master cylinder reservoirs.
In addition, when the cover is removed for any reason,
do not allow the seal to contact dirt, grease, or other
foreign material which could be transferred to the fluid
reservoirs.

HYDRAULIC SYSTEM INSPECTION

2 AR ST
. (1) Clean master cylinder and cylinder cover thor-
oughly before checking fluid level. = e

(2) Check master cylinder cover retaining spring for
proper tension and fit. Spring should provide enough
'tension on cover to maintain airtight-seal. i

(3) Remove cylinder cover and inspect cover and
rubber diaphragm seal for cracks and distortion.

(4) Check master cylinder fill levei.

(5) Check for dirt and foreign material in reser-
voirs. If fluid contamination is suspected, drain fluid
sample into clean glass container and test for con-
tamination as evidenced by fluid layering.

* (6) Inspect all fittings and brake lines for leakage,
kinks, or other damage.

(7T) Inspect condition of front brake hoses. Replace
hoses if cut. cracked, swollen, or leaking.

(8) Check for evidence of fluid leakage at rear wheel
cylinders and front calipers. Repair as necessary.

MASTER CYLINDER

A dual reservoir master cylinder is used on all Jeep
vehicles. The hydraulic system for the front brakes is

completely separate from the rear brakes. [n the event
of hydraulic brake failure in the front system, the rear
hvdraulic brakes will still operate. If a failure occurs in
the rear brakes, the front brakes will still operate.

The dual master cylinder has two outlet ports, two
fluid reservoirs, and two hydraulic pistons which are
operated in tandem by a single push rod.

When the master cylinder fluid reservoirs are filled
and the front and rear brake systems purged of air,
there is a solid column of fluid on the forward side of
both the primary and secondary pistons.

During brake application, fluid is dispiaced by the
master cylinder pistons into the front caliper and rear
wheel cylinders to activate the brakes. At brake release,
fluid returns from the calipers and wheel cylinders to
the master cylinder reservoirs.

Cherokee, Wagoneer and Truck models are equipped
with a master cylinder designed to be compatible with
the low drag disc brake calipers now used on these
vehicles. This unit incorporates a quick take-up feature
which means the master cylinder delivers a large vol-
ume of brake fluid (at low pressure) to the wheel brakes
upon initial brake application. This fluid quickly dis-
places the retracted caliper and rear wheel cylinder pis-
tons which position the brake linings in contact with the
brake rotors and drums.

Master Cylinder Service—All Models

Removai

(1) Disconnect brake lines at master cylinder. Cap
or tape outlet ports in master cylinder and open ends of
brake lines to prevent entry of dirt.

(2) On models with nonpower brakes, disconnect
master cylinder push rod at brake pedal.

(3) Remove bolts or nuts attaching master cylinder
to dash panel or power unit and remove master cylinder.

Disassambly

(1) Remove cover and diaphragm seal and drain
fluid from master cylinder. Mount master cylinder in
vise.

NOTE: On Cherokee. Wagoneer and Truck models:
A. Remove reservoir using pry bar (fig. 2G-9).

" B. Remove reservoir grommets.
C. Remove retaining ring and quick take-up valve.
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Fig. 26G-3 Removing Master Cylinder
—Cherokes-Wagoneer-Truck Modeis

(2) On models with nonpower brakes, remove boot
(figs. 2G-10 and 2G-11).

(3) Push primary piston inward using wood dowel
or push rod and remove snap ring from groove in master
eylindBr bore™ « RIS ARSI AT T e

-
fum i o gt S0 #

(4) Remove primacy aﬂd secondary;.plsmn assem- -

blies from cylinder bore. Air pressure applied through
compensator port in front reservoir will axd in removal

B e

. " ” L R

(5) On CJ models, remove push rod from primary
piston as follows:

(a) Clamp push rod in vise with brake pedal
eyelet facing downward and rear face of primary piston
positioned just above vise jaws.

(b) Pry piston off push rod using suitable tool
inserted between piston and vise.

(c) Remove rubber insert from primary piston
and discard insert. It is not reusable.

~

CAUTION: The rubber insert which retains the push

rod in the primary piston on CJ models will be damaged:
_when the piston _is removed from the push_rod. Do not.

(6) Remove piston seal and piston cups from sec-
ondary piston only. It is not necessary to disassembile
primary piston as piston is supplied as complete assem-
bly in repair kit.

(7) Clean and inspect master cylinder. Replace unit
if bore is severely scored, corroded, or pitted, or if body
is cracked, porous, or has sustained other damage.
Check compensator and bypass ports in reservoirs. If
plugged or dirty, open them using brake cleaning solvent
and air pressure only. Never use wire to open ports as
wire may create burr in port and push burr into cylinder
bore.

CAUTION: Clean the master cylinder with brake fluid
or an approved brake cleaning solvent only. Never use
solvents containing mineral ol such as gasoline, kero-
sene, alcohol, or carbon tetrachloride. Mineral ol is very
harmful to the rubber piston cups and seals.

(8) Inspect tube seats in outlet ports. Replace seats
only if cracked, scored, cocked in bore, or loose. If re-
placement is necessary, remove seats as follows:

(a) On Cherokee, Wagoneer and Truck models,
thread 6-32 x 5/8 self-tapping screw into tube seat. Pry
upward on screw using two screwdrivers to remove seat.
Remove chips using brake cleaning solvent.

(b) On CJ. models, enlarge hole in tube seats
using 13/64 drill. Place flat washer on each outlet port
and thread 1/4-20 x 3/4 screw into seat. Tighten screw
until seat is loosened. Remove seat, screw, and washer.
Remove chlps using brake cleaning solvent and com-
pressed air.

G |
& i

Assambly

(1) Install replacement tube seats (if removed) us-
ing spare tube fitting nuts to press seats into place. Do
not allow seats to become cocked during installation. Be
sure seats are bottomed. Remove tube fitting nuts and
check for burrs or chips. Remove burrs or chips. Rinse
master cylinder in brake cleaning solvent and blow out
all passages with compressed air.

k8 ~

(2) Install piston cups on secondary piston. Piston
cup installed in groove at end of piston should have lip
facing away from piston. Instail next cup so lip faces
piston (figs. 2G-10 and 2G-11).

(3) Install seal protector, piston seal, spring re-
tainer, and return spring on secondary piston (figs. 2G-
10.and 2G-11). Install piston seal so lip faces interior of
.master_cylinder..bore. when -assembly -is. installed. Be

attempt to_reuse thzs msert= 4 reglaceme’nt ansertmusk.... Sure.return spring seats. against retainer and that re~-

s
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COVER RETAINER

COVER

CYLINDER

USED WITH

TUBE SEATS

SECONDARY PISTON RETURN SPRING
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SEAL PROTECTOR

SECONDARY PISTON

B
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BRAKES ONLY
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@'
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PUSH ROD USED WITH
RETAINER NON POWER BRAKES ONLY
RETAINER
cup WASHER
£ PISTON
gl SNAP RING

PUSH ROD

B

SECONDARY PISTON CUPS \

Fig. 26-10 Master Cylinder—CJ Models

(4) Lubricate master cylinder bore and secondary
piston seal and cups with clean brake fluid and install
secondary piston assembly in cylinder bore.

(5) Lubricate seals on primary piston assembly
with clean brake fluid and install assembly in master
cylinder bore.

(6)_On Cherokee, Wagoneer, and Truck models:
(a) Press primary piston inward using wood do-
wel and install snap ring in groove of master cylinder
bore. o

(b) Install quick take-up valve and secure with
retaining ring. Be sure retaining ring is properly seated
in master cylinder body groove.

(¢c) Install new reservoir grommets in masicr
cylinder body. Be sure grommets are properly seated.

(d) Lay reservoir on flat, hard surface (fig. 2G-
12). Press master cylinder onto reservoir using rocking
motion.
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-RESERVOIR COVER
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RESERVOIR
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SECONDARY PISTON ASSEMBLY

PRIMARY PISTON ASSEMBLY

(@
\ ™~ .
e o R o : i

A g i - - - ‘LOCK RING -

Fig. 26-11 Master Cylinder—Cherokee-Wagonser-Truck Modls ——
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Fig. 26-12 Instailing Master Cylinder Reservoir—
Cherokes-Wagoneer-Truck Modeis

(7) On CJ models, press primary piston inward us-
ing push rod and install snap ring in groove of master
cylinder bore. Then continue pressing push rod into
primary piston until rod is seated in rubber insert.

(8) On models with nonpower brakes, install boot.

(9) Install replacement diaphragm seal on master
cylinder cover.

(10) Remove master cylinder from vise.

Instailation

(1) Position master cylinder on dash panei or power
unit and install attaching nuts and washers. Tighten
nuts to 30 foot-pounds (41 Nem) torque. .-

(2) Connect brake lines to master cylinder.

* (3) Fill master cylinder reservoirs to within 1/4
inch (6.35 mm) of rim with Jeep Brake Fluid or equiva-
lent grade marked SAE J-1703 or DOT 3-—

(4) Install cover and diaphragm seal. =~

(5) On models with nonpower brakes, connect push
rod to brake pedal.

(6) Bleed entire brake system as outlined under
Brake Bleeding.

WHEEL CYLINDER

The rear drum brake wheel cylinder consists of a cast
iron housing with a piston bore machined in it. Two
opposed pistons, rubber piston cups, and a compression
spring with integral cup expanders are contained within
the piston bore (fig. 2G-13). Rubber dust boots are in-
stalled at 2ach end of the cylinder to prevent entry of
dirt and water. Each cylinder is equipped with a bieeder
serew to facilitate brake bleeding.

The compression spring is used to hold thepiston cups
tightly against the pistons and the integral cup expan-

. ders hold the piston cups tightly against.the walls of the

piston bore. The expanders prevent air from being

BRAKES 2G-25

drawn past the cups and into the hydraulic system when
the brakes are released.

Removal

(1) Remove wheels, brakedrums, and brakeshoes.
Refer to Drum Brake Section for procedure.

(2) Disconnect brake line at wheel cylinder. Do not
bend line away from cylinder. When cylinder is re-
moved, line will separate from cylinder easily.

(3) Remove cylinder-to-support plate bolts and re-
move cylinder.

Overhaul

(1) Remove brakeshoe links and dust boots.

(2) Push pistons, piston cups, and compression
spring and expanders out of piston bore. Discard piston
cups, they are not reusable. -

(3) Clean all cylinder components using brake
cleaning solvent or brake fluid only.

BLEEDER
SCREW ﬁ
- D
'3 )
D
'3\ COMPRESSION
A SPRING AND
EXPANDERS
PISTON  WHEEL
cuP CYLINDER
PISTON
LINK
DUST
BOOT \
CJ MODELS
COMPRESSION LINK
SPRING AND
SLEEDER EXPANDERS
SCREW
@ </ 3’ DUST
<& = @3‘\\ 80OT
PISTON
®®‘ S \ PISTON CUP
)
(25? WHEEL
CYLINDER 80308

CHEROKEE, WAGONEER
TRUCK MODELS

Fig. 26-13 Wheal Cylinder
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CAUTION: Do not clean brake parts with solvents con-
taining maneral oil such as gasoline, carbon tetruchlo-
rmde,_kerosene, alcohol, puint thinper or similer fluids.
Mineral oi causes swelling, deterioration, and pre-
mature aging of all rubber parts i the hydraulic sys-
tem. Use clean brake fluid or an approved broke
cleaning solvent only. .

(4) Inspect wheel cylinder and pistons. Replace cyl-
inder if bore or pistons are scored, corroded, rusted,
pitted, worn, or cracked. If bore or pistons are only
discolored, or stained, polish bore or pistons lightly us-
ing crocus cloth only. Do not polish cylinder bore in
lengthwise direction, polish by rotating cylinder around
crocus cloth supported on fingers.

CAUTION: Do not hone the wheel cylinders at any
time or for any reason.

(5) Inspect bleeder screw and screw threads in cyl-
inder. Screw must turn freely. Replace screw if dam-
aged or replace cylinder if cylinder threads are
damaged.

(6) Inspect compression spring and integral expan-
ders. Replace spring if broken, distorted, lacks tension,
or if expanders are damaged in any way.

(7) Inspect rubber dust boots. Replace boots if cut,
torn, cracked, distorted.

(8) If eylinder bore or pistons were polished, clean
them using brake fluid or brake cleaning solvent and dry
using compressed air.

(9) Lubricate cylinder bore and all cylinder internal
components with new brake fluid. Do not lubricate dust
boots. Install them dry only.

(10) Position replacement piston cups on com-

pression expanders and install-assembled parts-in cylin-—

COMBINATION VALVE

A three-function combination valve is used on all Jeep
models. The valve consists of a one-piece housing con-
taining a front brake metering valve, a pressure differ-
ential warning valve, and a rear brake proportioning
valve. The combination valve also serves as the junction
block for the front brakes.

Two different combination valves are used. Some
models may be equipped with the type-W valve (fig. 2G-
14), while other models may be equipped with the type-
D valve (fig. 2G-15). Although the two valve types differ

- in external appearance and in internal component de-

der bore. Be sure expanders are seated.inspiston cuﬁs‘ ‘=

.and that cups are installed with lips facing dne another -

"~ and toward interior of cylinder bore.

-

B N athau L SU7

(7) Tighten wheel cylinder brake lme nttmg“ T

-
}M..-.,,'. - -.—‘_.», . B "W ‘...

sign, valve function and operation is the same for both.

Combination valve location is the same for all models.
The valve is mounted on the inner side of the left frame
rail adjacent to the transmission (fig. 2G-16).

FRONT
INLET WARNING
FRONT PORT by bing
OUTLET WIS . sean
PORT INLET
PORT
Fra 3
J
W&AR
OUTLET
PORT
METERING
VALVE FRONT
DUST COVER OUTLET :
, < wwr-- PORT ~ — iy
Lo G i b ) 70569
fig, 26-14 Type-W Combination Vaive

| DIFFERENTIAL |

o~

(11) Install pistons in cylinder bore. Be sure pistons METERING VALVE | WARNING | PROPORTIONER
-are- installed with flat sides facing i mterlor of bore : — }VALVE SWITCH |- VALVE '

™(12)" Install dust boots. R P.°7 swiTeH: |

i1 | REAR INLET
FRONT _no=! SWITCH | PORT
OUTLET PLUNGERQ ' REAR
Instailation PORT 2 OUTLET
l i | PORT

(1) Clean wheel cylinder mounting surface of sup- , ’ (P » 1
port plate. - //7/’« = O

(2) Clean brake line fitting and threads. R w— Ll .

(3) Start brake line fitting into cylinder. Do not s 7[’1;? i g = s e - "W

. . . — ‘. .- L I e /i ,/l_:; S

tighten flttxgg comp!etely. . W Ll : w,‘ ,.‘,?'."12':! I

(4) Position cylinder on support plate and install N N
cvimder mounting boits. Txgnten bolts to 18 foot-pounds = O l R

(24 Nem) torque. - R T 7 METERING | 4[ VALVE
(5) Insert brakeshoe connecting links through dust VALVE | ;’é!‘-_gs | STEM

boots and into pistons. STEM . hal | ;g?rZ?“RT‘ONER

(6) Install Wheel Cylinder Clamp Tool J-8002 over -~ ;gg#T OUTLET !

- -cylinder-to-retain-internai components-in cytinder: —-—— "~ "~ = e b o &5

_ Figl26-15 Typn-ﬂ' Combination V:lva
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Fig. 26-16 Combination Vaive Location (Type-D Vaive Shown)

Combination Valve Gperation

The front brake metering valve assists in providing
balanced front-to-rear braking. To accomplish this, the
metering valve holds off (delays) full hydraulic fluid
pressure to the front disc brakes until the rear drum
brakes overcome return spring tension and the linings
contact the drums.

When the brakes are not applied, the metering valve
permits the free flow of brake fluid. This feature allows
the fluid to expand and contract with changes in
temperature.

‘When bleeding the front dlsc brakes, the metering
valve stem must be held.out using tool J:26869 on type-
W valves or tool J-23709 on type-D valves. Refer to

Brake Bleeding for specific details regarding tool use.

The pressure differential warning valve activates the
brake warning lamp if a pressure loss in the front or
rear hydraulic system should ever occur. This feature is
provided as a method for alerting the driver if such a
system malfunction ever occurs.

~ The valve consists of a valve piston, and plunger-type
switch. If a-pressure loss in either system occurs, a
pressure differential of 70 to 300 psi (483 to 2 068 kPa)
will cause the piston to shuttle toward the low pressure
side of the valve. As the piston moves, ramps on the

“piston force the switch contact plunger upward closing

the switch contacts. This action completes the =iectrical
circuit between the switch and brake warning lamp
causing the light to illuminate. Unless the lock cylinder
is turned to the Off position, the warning light will

““Femain illuminated until the cause ofﬁx‘émlfunctlon is

. corrected-and the valve recentered. @« . s

NOTE: The type D and W combination valves are hy-
draulic self-reset types which do not require manual
recentering.

The rear brake proportioning valve provides balanced
front-to-rear braking action during high pedal pressure
stops. During light pedal pressure application, the pro-
portioner does not operate. Brake fluid normally flows
through the proportioner valve and into the rear brake
wheel cylinders. Spring pressure on the valve piston
holds it against the piston stop plate for normal brake
pressures.

Combination Valve Service

The combination valve is not repairable. If any section
of the valve is found defective, the entire valve assembly
must be replaced.

BRAKE BLEEDING

Ganeral

The brake hydraulic system must be purged of air
whenever a line has been disconnected or if air has
entered the system.

In most cases, it will be necessary to bleed only that
portion of the hydraulic system (front or rear) being
serviced. However, if a firm brake pedal cannot be ob-
tained, or if diagnosis indicates the need, the entire
system must be bled. ; :

Brake bleeding can be performed manually or with
pressure equipment. Bleeder screws are provided at the
calipers and wheel cylinders to simplify the bieeding
procedure.

Manual Bleeding Procedurs

(1) Remove all accumulated dirt from master cylin-
der and cover.

) Remove master cylinder cover.

(3) Fill master cylinder if required and install
cover.

4) On vehicies equipped with type-W combination
valve, remove dust cover from metering valve stem and
install tool J-26869 on stem to hold vaive open (fig. 2G-
17).

(5) On vehicles equipped with type-D combination
valve, loosen valve front mounting bolt and inser:
slotted end of tool J-23709 under bolt. Push metering
valve stem inward (using tool) to hold valve open and
tighten mounting bolt to secure tool (fig. 2G-18).
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TOOL
J-26869

70570

Fig. 26-17 Metering Vaive Tool Instailation
Type-W Combination Vaive

COMBINATION B ca

141122

Fig. 26-18 Metering Valve Tool Instailation
. Type-0.Combination Vaive

(6) Bleed brake system in following sequence:
(a) right rear wheel
(b) left rear wheel
(c) right front wheel
(d) left front wheel
(e) master cylinder brake line connections

NOTE: Correct bleeding procedure is as follows: Place
wrench on bleeder screw. Install rubber hose on screw
with free end of hose submerged in a transparent.con-
tarmer partially filled with clean brake fluid. Open bleed-
er screw 3/4 twrn. Have helper depress brake pedal.
Close bleeder screw before pedal reaches end of travel.
Have hetper pump up pedal each time bleeder screw is

closed-to ensure a good surge of fluid-when the screw is-
‘reopened.: Repeahbleedmg process-untt; ﬂuid‘ comes outs~
. in.a.s0ld stream without~the presenice of ai bubbles: . - mm«{?’zﬁas Pressurs Blesder Ataptar-tnstllation—Typical

CAUTION: Do not allow the supply of fluid in the

master cylinder to become exhausted. Check the fluid

level frequently while bleeding and refill as required. Do
not bleed two wheels at a time and do not bleed the
system unth the front calipers or rear drums not in

place.

(7) Remove master cylinder cover and refill as re-
quired. Fill reservoir to within 1/4 inch (6.35 mm) of
reservoir rim. Install cover. Make sure cover retainer is
in place.

(8) Remove metering valve tool.

(9) Test brake operation before moving vehicle.

Pressure Bleeding Procedurs

(1) Remove all accumulated dirt from master cylin-
der and cover.

(2) Remove cover and rubber diaphragm seal. Place
cover on work bench or on lint-free cloth. Do not allow
diaphragm seal to contact dirt or foreign material.

(3) Fill master cylinder if required.

(4) Install brake bleeder adapter cover on master
cylinder (figs. 2G-19 and 2G-20).

- s

DISCONNECT @
FTTING

;ﬂ

ADAPTER

& CYLINDER §

— — -

o i s D
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BLEED OFF
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J-26819
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MASTER CYLINDER
ASSEMBLY
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Fig. 26-20 Pressura Bleeder Adapter lnstallatlnﬁ; ; 
", Cherokee: Wagonser-Truck Modsls 5, ., ..

(5) Connect hose from pressure bleeder to fitting on
adapter and open pressure bleeder release valve.

(6) On vehicles with type-W combination valve, re-
move dust cover from metering valve stem and install
tool J-26869 on stem to hoid valve open (fig. 2G-17).

(7) On vehicles equipped with type-D combination
valve, loosen valve front mounting bolt and insert
slotted end of tool J-23709 under bolt. Push metering
valve stem inward (using tool) to hold valve open and
tighten mounting bolt to secure tool (fig. 2G-18).

(8) Bleed brake system in following sequence:

(a) right rear wheel

(b) left rear wheel

(¢) right front wheel

(d) left front wheel

(e) master cylinder brake line connections
NOTE: When using pressure equipment, the bleeding
procedure is the same as outlined in the Manual Bleed-
ing Procedure except that a helper is not required to
apply the brake pedal. The pressure bleeder develops
enough system pressure to permit bleeding without the
use of the brake pedal.

(9) When system has been purged of all air, turn off
pressure bleeder and close bleeder fluid release valve.

(10) Disconnect pressure bleeder hose at adapter fit-
ting and remove master cylinder cover adapter.

(11) Refill master cylinder reservoirs to within 1/4

_inch (6.35 mm) of reservoir rims.

(12) Install cover and rubber diaphragm seai.. Make

_ sure cover retainer is in place.

(13) On vehicles equipped with type-W combination

—valve, remove tool J-26869 from metering valve stem
and install dust cover. On vehicles equipped with type-D

combination valve, loosen valve front mounting bolt,
remove tool J-23709, and retighten mounting bolt.

(14) Test brake operation before moving vehicle.

SPECIFICATIONS
General Specifications

Brake Fluid . . .. ... .. civ it Use Jeep brake fluid or
squivaient marked DOT 3
or SAE-J-1703 only.

Brake Fluid Level . .. ..oovnnnnnn. Fill master cyiinder reservoirs

to within 1/4 inch
(6.35 mm) of reservoir rims.

80391
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Brake Size and Application Chart

e J . shi Front Brakes Rear Brakes
Meal £ Master Cylinder Power Brake
b -~ Bore-Diameter Brake Size Caliper Piston Brake Size Wheel Cyli. Unit Type
- And Type Diameter And Type Diameter
j 2.6 8.00 a
1.00 11.7 Disc. . : 10 x 1.75 Drum .875 aiset (7 TR
o (25.4 mm) (29.7 cm) tangle Piston | (25,4 x 4.44 cm) (22.2 mm) e e
2.937 91/2
Cherokee 1.125 12.0 Disc. s 11 x 2 Orum .937 3 by
Wagoneer (28.5 mm) (30.48 cm) dsem " | (2794x5.08cm)|  (2379mm) | Single Oiaphragm
: 2.937 91/2
1.125 12.0 Disc. : . 11 x 2 Drum .937 A .
e (28.5 mm) " (30.48 cm) ndie Piston | (27.94x 5.08cm) | (23.79 mm) L Disahreom
: 2.937 91/2
J-20 Truck 1.128 12.5 Dise. : " 12 x 2.5 Drum 1.128 T ianh
6800 GVW (28.5 mm) (31.75 cm) rte Piston | (30.48x 6.35cm) | (28,5 mm) o
- 2.937 91/2
J-20 Truck 1.128% 12.5 Disc. ~ . 12x 2.5 Drum 1.128 )
7600 GVW (28.5 mm) (31.75 cm) f;"ggec‘::)m" (30.48 x 6.35cm) |  (28.5 mm) B:?gﬂ; g;avhfaqm
2.937 91/2
J-20 Truck 1325 12.5 Disc. . . 12 x 2.5 Drum 1.125 .
3400 G Gasmm | Gisem | Srdn | Gossxedsm | (mSmm | Taden Oehraom
41102

Torque Specifications

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

g 0, ——— - - - - b e,

Brakeimeto-Cauper megﬁolt (Cke, Wag, Tekch 0. .o * S ey

Bleeder Screw (144~ 28)
Bleeder Screw (3/8 - 24)
Brake Support Plate Mounting Bolts/Nuts (J-20 Trk)
Brake Support Plate Mounting Boits/Nuts (Cke, Wag, J10 Trk)
Brake Support Plate Mounting Boits/Nuts {CJ)
Caliper Anchor Bracket to Steering Knuckié (CJ)
Master Cylinder Mounting Boits/Nuts
Master Cylinder-to-Power Unit Mounting Nuts
Power Brake Unit-to-Dash Mounting Bolts/Nuts
Brake Line-to-Caliper Fitting Boit (CJ)
Brake Line-to-Wheei Cylinder Fitting

Parking Brake Cable Clamp-to-Support Plate Boits (5/16 - 1
Whee! Nuts (CJ)
Wheel Nuts (Cke, Wag, Trk)

Wheei Nuts (8400 GVW Trk)

Caliper Support Key Retaining Screw (CJ)
Disc. Brake Shietd Boits {Cke, Wag, Trk)
Disc. Brake Shiéid Nuts (Cke, Wag, Trk)
Wheel Bearing Quter Locknut (All)

Cke, Wag, Trk

USA (ft-ibs) Metric (N-m)
Service In - Use Service In - Use
Set - to Recheck Set - to Recheck
Torque Torque Torque Torque
----- 160 in-lbs. 120 - 200 in-ibs. 18 14- 23
45in-ibs. 40 - 50 in-Ibs. 5 5-86
90 in-ibs. 40 - 140’in-ibs. 10 5-:16
50 45-55 68 61-75
45 35-55 81 47 -75
nre 33 - 30-35 45 41-47
........ 85 75-95 115 102- 129
........ 30 25+35 41 34 -47
........ 25 20- 30 34 27 - 41
........ 22 18- 25 30 24-34
........ 25 20- 30 34 27 -4
,,,,,,,, 160 in-ibs. 120 - 200 in-ibs. 18 14 - 23
........ 10 8-12 14 11-186
........ 75 65- 90 102 88- 122
........ 75 65- 80 102 88-108
,,,,,,,, 130 110- 150 176 149 - 203
........ 35 25- 40 47 34-54
........ 35 30-40 47 41-54
,,,,,,, 15 15-18 20 20-24
........ 8 5-10 1 7-14
........ 35 30-40 47 41-54
........ 50(min.) 88 (min.)

Tighten to 50 ft-ibs. (68 N-m) and back off 1/6 turn while rotating wheel,
_Tighten to 50 ft-lbs. (68 N-m) and back off 1/6 turn while rotating wheel.

AllL Torquo values given in fom-pounds and newton-meters:witirdry:fits uniess:otherwisa specafned.

e " S e

o [ g RSN e BT e e S
W‘ ﬂamm w%a m NS S

—

A ol

60647
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- POWER BRAKE UNITS

Page
. General 2G-31
Power Unit Diagnosis 2G-33
Powser Unit Instailation 2G-33

Page
Power Unit Removal 2G-33
Power Unit Servics 2G-33
Specifications

GENERAL

Three power units are used on Jeep vehicles. An 8-inch
single diaphragm unit is used on CJ models (fig. 2G-21).
A 9-1/2 single diaphragm unit is used on Cherokee,
Wagoneer and J-10 Truck models (fig. 2G-22) and a 9-1/2
tandem diaphragm unit is used on J-20 Truck models.

Fig. 26-21 Power Brake Unit and Bellcrank—CJ Models

The power units consist of a two-piece outer shell
containing the single or dual diaphragms, air inlet valve,
air filter, control valve, power piston, reaction plate and
master cylinder push rod, and vacuum check valve (figs.
2(G-23 and 2G-24).

Power Unit Operation

The power unit utilizes a combination of engine vac-
qum and atmospheric pressure to increase brake apply
force without increasing brake pedal efforts.

. In-the neutral (nonapplied) position,. a-vacuum. is

e present.within the chamber formed by the two halves of
‘thé outer shell.and on both sides of the power piston and -

diaphragm.

60645

Fig. 26-22 Power Brake Unit
Cherokes-Wagoneer-Truck Models

As the brake pedal is pressed, the brake pedal push
rod moves the air inlet valve away" from the control
valve (figs. 2G-23 and 2G-24). The control valve then
follows the air inlet valve until the control valve con-
tacts the raised seat on the power piston. When contact
oceurs, vacuum to the chamber space at the right side of
the power piston is shut off.

At vacuum shut off, air under an atmospheric pres-
sure of 14.7 psi (101.3 kPa), then flows into the right side
of the chamber through the air filter. Since a vacuum
still exists in the left side of the chamber, the force of air
at atmospheric pressure on the right side of the power
piston forces the piston and master cylinder push rod to
the left applying the brakes.

When the brake pedal is reieased, the control valve
returns to its seat against the air inlet valve shutting orf
the supply of air under atmospheric pressure. At this
point, engine vacuum coming through the vacuum check
valve again enters the right side of the chamber past the
power piston. )

In operation, the singie and tandem diaphragm units
function in exactly the same manner with one exception.
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The tandem unit utilizes two chambers on the right side
of the power piston to develop atmosphenc air pressure
on the power piston. -

POWER UNIT SERVICE

All power units are serviced as assemblies only. If
diagnosis indicates that an internal malfunction has
occured within a power unit, replace the unit as an
assembly. Do not attempt to repair the unit.

All power units have a single master cylinder push
rod of a preset, nonadjustable length. When replacing a
power unit, use the push rod supplied with the replace-
ment power unit only. This push rod has been correctly
gauged to the replacement unit.

POWER UNIT DIAGNOSIS

Power unit malfunction should be diagnosed using
Brake Diagnosis ‘Guide B and the Power Unit and Ser-
vice Diagnosis Charts. When diagnosing suspected power
unit malfunctions, always perform the preliminary di-

(4) On CJ models, remove nuts and bolts attaching
power unit bellerank to dash panel and remove power
unit and bellcrank as assembly.

(5) On Cherokee, Wagoneer and Truck models, re-
move nuts and washers attaching power unit to dash
panel and remove power unit.

NOTE: If the power unit is to be replaced on CJ models,
remove the bellcrank from the original power unit, lub-
ricate the bellcrank pivot pins with chassis lubricant,
and transfer the bellcrank to the replacement umit.

POWER UNIT INSTALLATION

(1) On Cherokee, Wagoneer and Truck models,
mount power unit on dash panel and install attaching
washers and nuts. Tighten nuts to 35 foot-pounds (47
Nem) torque.

agnosis procedures outlined in Brake Diagnosis Guide A
first. This is an important step-in avoiding inaccurate
diagnosis and ineffective repair.

POWER UNIT REMOVAL

(1) Disconnect power unit push rod at brake pedal.
Discard bolt and nut attaching rod to pedal. p

(2) Disconnect vacuum at power unit check valve.

(3) Remove nuts and washers attaching master cyl- -
inder to power unit and move master cylinder aside. Do install replacement pedal attaching bolt and nut.
not disconnect brake lines at:master cyhnder =~ Tighten bolt and nut to 35 foot-pounds (47 Nem) torque.

SPEBIHCATIUNS :
Brake Slze and Application: Chart

(2) On CJ models, mount assembled power unit and
bellerank on dash panel. Install bellcrank-to-dash panel
attaching bolts and nuts. Tighten bolts to 35 foot-pounds
(47 Nem) torque.

(3) Connect vacuum hose to power unit check valve.

(4) Position master cylinder on power unit and in-
stall cylinder attaching washers and nuts. Tighten nuts
to 30 foot-pounds (41 Nem) torque.

(5) Align power unit push rod and. brake pedal and

WA -

= g AN T & Front Brakes Rear Brakes
Model Master .Cvlindar Pov.vor Brake
Bore Diameter Brake Size Caliper Piston Brake Size Wheel Cyt. Unit Type
© *|" “And Typs "~ |~ Diameter And Type: ~~ Diameter
) B et 2.6 . 2 : 8.00.
. 1.00 11.7 Disc.. ey 10x 1.75 Drum- .875 4 A i
“ (25.4 mm) (20.7 cm) tangie Piston | (25.4 x 4.44 cm) Hraawy | EEGEShahAG
; 2.937 91/2
Cherokee 1.125 12.0 Disc. . " 11 x 2 Drum 937 4 .
Wagoneer (28.5 mm) (30.48 cm) Single Piston | (2794 x5.08cm)| (2379 mm) | hrdte Deshragm
3 2.937 . 91/2
1.125 12.0 Disc. " . 11 x 2 Orum 937 4 r
AR (28.5 mm) (30.48 cm) Singte Piston . | (27.94x 6.08em)| (23.79.mm) | nots Dishragm
: 2.937 91/2
1-20 Truck 1.12% 12.5 Disc. s i 12 x 2.5 Drum 1.128 .
6800 GVW_. (28.5 mm) (31.75 cm) Dygle Piston | (30.48x 6.35cmi | (28.5 mm) g phe s
.-20 Truck 1.125 12.5 Disc. §3937 P_ 12 x 2.5 Drum 1.125 92
7600 GVW {28.5 mm) {31.75 cm) (7“‘3‘52':,“" {30.48 x 6.35cm) |  (28.5 mm) (T;:%ﬂ; g;aohfwm
S : Sy .2.937 91/7
S st .20 Truck - - 1260t - 12.5 Disc. 12 x 2.5 Drum 1.125
- ol . i % o i Smgle Pmon ; ! Tandem Diaph
vt -~ : S 6.35cm) iaphragm
T BT Ba00 GV T [T 1ol im,'g’_; i S Tcnn " 2(7.45cm) - S i cnc ok sendesi (3880 (24.13 cm)

41102
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Torque Specifications

" Service Set-To :I'orques.;hould be u;ad when assembling components. Service in-Use Recheck Torques shouid be usad for checking a pre-torqued item.

Wi ' , USA (ft -ibs) Metric (N-m)
e o i r Service In - Use Service in- Use
Set - 10 Rechecic Set - 10 Recneck
Torque Torque Torque Torque
Brakeline-to-Caliper Fitting Bo!t (Cke, Wag, Trk) .. ... ... ...cittiiiirnnnnnnn 1680 in-ilbs. 120 - 200 in-ibs. 18 14- 23
Bleeder Screw (1/4 - 28) . .. ittt ittt ittt it ettt as e 45in-lbs. 40- 50 in-ibs. 5 5-6
TR TR s e - St AR o B G A TR LT Ll e S 90 in-ibs. 40 - 140 in-ibs. 10 5-16
Brake Support Plate Mounting Boits/Nuts (J-20 Trk) .. ........iviunnnnn. 50 45- 55 68 61-75
Brake Support Plate Mounting Boits/Nuts (Cke, Wag, JIOTrk) .. ......couunnn 45 35-55 61 47-75
Brake Support Plate Mounting Bolts/Nuts (CJ) .. . ..........ciiiiinneannnnn 33 30-35 45 41-47
Caliper Anchor Bracket to Steering Knuckle (CJ) .. .......ciiiiriennnnnnnnn 85 75- 95 115 102- 129
Master Cylinder Mounting Bolts/NUTS . . . ...t i i ieiiieeeeenannannannns 30 25-35 41 34-47
Master Cylinder-to-Power Unit Mounting NUTS . . . . ... .t etrennenonnnnnns 25 20- 30 34 27 -41
Power Brake Unit-to-Dash Mounting Bolts/NUtS . . ... .. vvin i iennnnnennnnnns 22 18- 25 30 24-34
Brake Linesto=Caliper Fitting Bolt B3 & coi s B 800 10 aaily e s vesnnes 25 20- 30 34 27 -41
Brake Line-to-Wheel Cylinder Fitting ... ... ......ciuiiuiniiumeennnnnnnnnnn 160 in-ibs. 120 - 200 in-ibs. 18 14-23
Parking Brake Cabie Clamp-to-Support Plate Boits (5/16-18) . ................ 10 8-12 14 11-16
LR R o R ISR et SR P 4 A B TR A €Y W £ R R - 43 ¢ 75 65- 90 102 88- 122
Whedt s {Ckes Wag, Trkd i . s0dsiti. . pess b as ST NI - oL 411 75 65- 80 102 88- 108
Wheel Nuts (8400 GUYW TIK) ... iounrnsinensoomemmis Sameid oo s o onbsass 130 110- 150 176 149 - 203
Brake Pedal-to-Power Unit Push Rod Bolt/NUt ... .........coiiinennnnnnnn 35 25-40 47 34-54
Caliper Mounting Boits (Cke, Wag, Trk) . ... ...ttt iiiiennnenenann 35 30- 40 47 41-54
Caliper Support Key Retaining Screw {CJ): . o i i Lo cva e d o 18 15-18 : 20 20-24
Disc. Brake Shield Bolts {Cke, Wag, Trk) .. .ottt inmoindaseanenaness 8 5-10 1 7-14
Disc. Brake Shield Nuts (Cke, Wag, Trk) . ... ..o0esvn cnsvnnssossenssenasse 35 30-40 47 41-54
Wheei Bearing Quter Locknut (Al . ...ttt i ie et eeenn. 50(min.) 68 (min.)
Wheel Bearing Inner Locknut (Bearing Adjuster): _
s o s e e R s as gt bie Tighten to 50 ft-lbs. (68 N-m) and back off 1/6 turn while rotating wheel.
CRa WEGI TR 00, ot s T sl WG LB Tighten to 50 ft-lbs. (68 N-m) and back off 1/6 turn while rotating wheel.
All Torque vaiues given in foot-pounds and newton-meters with dry fits uniess otherwise specified.. Sy
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GENERAL OPERATION AND WEAR COMPENSATION

. . Operation
Two different drum brake units are used on Jeep

vehicles. The brakes used on CJ models have a cable
operated automatic adjuster mechanism, while the
brakes used on Cherokee, Wagoneer and Truck models
have a linkage operated automatic adjuster mechanism.
Although the units differ siightly in construction, oper-
ation and service procedures for both units are similar.

Each drum brake unit consists of a support plate, a
primary and a secondary brakeshoe, two brakeshoe re-
- turn-springs;-anm-adjusting-screw assefhb’fy‘,“ two “hold-
~down springs," automatic adjuster _componen ;md a
" whteel cylinder and 2G-

.k..ﬁ,, afgpm»*a‘( - ‘c*m‘

When the brakes are applied, fluid pressure developed
in the master cylinder is transmitted to the wheel cylin-
ders forcing the cylinder pistons outward. This motion is
transferred to the upper ends of the brakeshoes through
links which interconnect the brakeshoes and wheel cyl-
inder pistons.

As the brakeshoes are expanded and contact the
drum, they tend to rotate with the drum. This action
causes the primary brakeshoe to pivot downward and

‘away frofii the support plate anchor pin and the second-
a.ry hrakeshoe.@.pwor. upwa.rd and against. the anchor

e ﬂa‘ko‘ ., -,"':-,‘ Tt W



" tion. The additional force ‘applied "to thé secondary
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Fig. 26-25 Drum Brake AmmMy;-cJ Modeis

As the primary brakeshoe pivots downward, it"exerts™
a rearward force on the adjuster screw assembly.'Since
the adjuster- screw. intereonnects the lower ends.of the.
brakeshoes, this additional force is transmitted dxrectly
to the secondary brakeshoe increasing its braking ac-

brakeshoe accounts for the fact that the secondary
brakeshoe linings are generally thicker and have more
contact area.

When the brakes are released, the return springs
overcome the diminishing fluid pressure and return the
brakeshoes and wheel cylinder pistons to the neutral
position.

During a reverse stop, the drum brakes operate in the.
same mode as for a forward stop. However, because the
drum is rotating in the opp031te direction, the secondary
brakeshoe now ope"ates. in effect, as the primary
brakesheer - i o3 -

. - - »

Parking. Bnkn upmm. i -

A yadieon . A
. e

-~ The pariung-hrake lever is mounted—on the»back of

the*Br4kesHYe “Iid 18 onnected to* it*by~a pivot pim-

installed in the upper end of the lever. The pin is re-
tained in the brakeshoe by a washer and U-clip. The
parking brake cable is attached to the lower end of the

* lever: A strut, located just below the pivot pm connects

the lever to the primary brakeshoe. The strut is notched

““at each “end “and fits  into matching notches in the

brakeshoe and lever. The strut is positioned in' the
brakeshoe by an oval shaped spring.

When the parking brakes are applied, the cable pulls
the lower end of the lever forward causing the con-
necting strut to push the primary brakeshoe forward
also. At the same time, the upper end of the lever pushes
the secondary brakeshoe rearward. The combined action
of lever and strut expands the brakeshoes forcing them
against the drum to develop braking action.

Wear Compensation

The automatic adjuster mechanism continuously
maintains correct lining-to-drum operating clearance by
adjusting the brakes'in small increments in direct pro-
portion to lining wear. This continuous adjustment pre-

.vents a gradual increase in, brake pedal travel as the

linings wear. The adjuster mechanism- also ‘adds- the
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Fig. 26-26 Drum Brake Assembiy—Cherokes-Wagoneer-Truck Models -
safety feature of maintaining adequate pedal reserve cause the adjuster mechanism to lift the lever to the
during the service life of the lining. next adjuster screw tooth.
When the lining wears enough to require adjustment,
the adjusting cable (CJ) or actuating lever (Cherokee, BRAKE SERVICE—CJ MODELS
Wagoneer and Truck) lifts the lever into engagement
with the next tooth of the adjusting screw during re-
verse brake applications. When the brakes are released, Disassembly
the brakeshoes, retury, to the anchar pin. S 2 . - : -
The adjuster mechanism utilizes movement of the WARNING: When servicing wheel brake parts, do not
secondary shoes during reverse brake applications to create dust by grinding or sanding brakelinings or by
actuate the adjuster mechanism.” = cleaning wheel brake parts with a dry brush or with

... This_action_will repeat_on_ suhsequent brake appli--- - .compressed air. Use water dampened-cloths-onty-to re= -

o -

et e OSSN, or T Wltce LY g, contii o bestos. Fibamp-Jhbich. can.....

' "cat}i_@gg;untiLt}_xg‘gpgm-.gq-lining clearance js educed:to.a. . move dirt from brake parts prior to disassembly. Many -
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become wirborne ir dust is created during servicing.
Breathing dust eontaining asbestos fibers—away cause

sertous bodily tjury.

(1) Raise vehicle
2) Remove wheels and drums.

(3) Grasp adjusting lever with pliers and remove
lever tang from hole in secondary shoe.

(4) Place Brake Cylinder Clamps J-8002 over wheel
cylinders to hold pistons in place while shoes are
removed.

(5) Remove return springs using Brake Spring Re-
mover Tool J-8057.

(6) Remove secondary return spring, adjuster cable,
primary return spring, cable guide, adjuster lever, and
adjuster springs.

(7) Remove holddown springs and brakeshoes.

(8) Disengage parking brake cable from parking
brake lever.

Cleaning and Inspection

Clean all parts, except the brakeshoes and brake
drums, with brake cleaning solvent only. Clean brake
drums with a soap and water solution only and replace
brakeshoes that are contaminated with grease or brake
fluid. Remove dirt and dust from the support plate using
water dampened shop cloths only. »

Pull the wheel cylinder dust boots aside and check for
evidence of leakage. If leakage is observed, overhaul the
wheel cylinders.

Polish the brake support plate ledges with fine sand-
paper or emery cloth. If grooves, which may restrict

shoe movement, still exist after polishing,_replace the .

support plate Do not attempt to removeﬁgrooves by
grindingathe ledges smooth as this could result - im-
proper shoe-to-drum- contact. I R RS

Inspect the lining wear pattern. If the wear across the

. width of the lining is uneven,.check the drums for a bell-
" mouthed condition, inspect the drums for correct posi-

tioning, and inspect the support plate for distortion.
Inspect all springs for evidence of overheating (dis-
coloration), fractures, or distortion.

On CJ models, inspect the adjuster cable for kinks,
fraying, or for an elongated (worn) eyelet. On all other
models, inspect the adjuster levers for wear, cracks, or
distortion.

“Inspect the adjusting screw for freedom of rotation
and the adjuster lever for wear and distortion.

Inspect the brake lines for evidence of leakage, swell-

ing, distortion, kinks, or cracks.
" Clean the support plates using compressed air or dry
cloths and polish the anchor pins with crocus cloth. Also
check the pins for being loose, worn, or damaged. [n-
spect the support plates for distortion or cracks and
check the support plate-to-axle flange bolt torques.~

Clean thebrakedrums with a.soap. ambvatetsahltlon
only. Inspect the drums ‘for excessive- ‘wear, -SCOring;
runout, cracks, heat checks, hard spots, or distortion.

1

Mount the drums on a brake lathe and check runout
using a dial indicator. Radial runout must not exceed
0.005 inch. If runout exceeds this figure, replace or turn
the drum. If the drums are machined, do not remove
more than 0.030 inch (0.76 mm) total. Maximum allow-
able oversize for any drum is 0.060 inch (1.52 mm) over
the original diameter. In addition, do not attempt to
refinish drums with hard spots. Replace drums with this
condition.

Assembly and Adjustment

NOTE: When it is necessary to replace the brakeshoes
on ome wheel, the brakeshoes must also be replaced on
the opposite wheel to maintain braking balance.

(1) Lubricate support plate ledges, anchor pin, self-
adjuster cable guide, adjuster screw threads and pivot,
and parking brake cable lever and pivot with molydisul-
phide grease or chassis lubricant.

(2) Install parking brake lever on secondary brake-
shoe and install washer and replacement lever retaining
U-clip. Crimp ends of clip using pliers to retain it on
pivot.

(3) Position brakeshoes on brake support plate and
install holddown springs (figs. 2G-25 and 2G-26).

(4) Install parking brake cable in lever and install
parking brake strut and positioning spring.

(5) Place adjuster cable eyelet on anchor pin.

(6) Install primary return spring (fig. 2G-2T7).

ADJUSTER
CABLE

PRIMARY SHOE
RETURN SPRING

SECONDARY SHOE
RETURN SPRING

41387

Fig. 26-27 Return Spring Installation

(7) Install cabie guide on secondary brakeshoe.
(8) Install secondary return spring (fig. 2G-27
(9) Install adjusting screw and spring on brake-
shoes. Insert small hooked end of spring in large hole in
primary brakeshoe and large hooked end of spring in
adjuster lever..
(10) Position adjuster cable in cable guide groove
insert hooked end of cable in adjuster lever. .
(11) Grip adjuster lever with pliers and hook lever
tang in large hole at bottom of secondary brakeshoe.
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(12) Perform initial brake adjustment using clear-
__ance gauge or manual adjustment procedure.. Refer to
Service Brake Adjustment.
" (13) Instail brakedrums.
(14) If any brake lines were dxsconnected bleed
brakes. Refer to Brake Bleeding:
(15) Install rear wheeis and tires.
(16) Lower vehicle.
(17) Check brake operation before moving vehicle.
(18) Drive vehicle in reverse and make 10 to 15 firm
brake applications to complete brake adjustment. Make
one forward brake application after each reverse appli-
cation to equalize adjustment.

N

NOTE: [f the vehicle has an automatic transmission,
do not use the forward range to halt vehicle movement
i reverse. This procedure will prevent the automatic
adjuster mechanism from operating properly resulting
in unsatisfactory pedal heights. All stops must be
completed.

BRAKE SERVICE—CHEROKEE-WAGONEER-TRUCX MODELS

WARNING: When servicing wheel brake units, do not
create dust by grinding or sanding brakelinings or by
cleaning wheel brake parts unth a dry brush or unth
compressed air. Use water dampened cloths only to re-
move dirt and dust from brake parts prior to dis-
assembly. Many wheel brake parts contain asbestos
Jibers which can become airborne if dust is created dur-
g servicing operations. Breathing dust containing as-
bestos fibers may cause serious bodily harm.

ﬂlsassombly o o

%
»

ufv—--.:;

5 Py
* <y -

(1) Ralse vehxcle ®
(2) Remove rear wheels and drums,
(3) Release parking brake and loesen locknuts at
parking brake egualizer to relieve cable tensmn before
removing rear drums. S

(4) On Truck models with Model 60 full-floating
rear axle, remove two screws that locate rear drums on
hubs (fig. 2G-28).

-t w JA1135

” “’Fu. 28-28. . Brakedftns Locating Screw Rbmoval—Modal- 60 Axs -~

- e -

(5) Remove primary brakeshoe return spring (fig.
2G-26).

(6) Remove automatic adjuster actuating spring
and secondary brakeshoe return spring using Spring
Remover Tool J-8057.

() Remove holddown
brakeshoes.

(8) Disengage parking brake cable from parking
brake lever on secondary brakeshoe.

(9) Place Wheel Cylinder Clamps J-8002 over wheel
cylinders to retain pistons (fig. 2G-29).

springs and remove

SUPPORT PLATE
, ANCHOR PIN

J41137

LEDGES

S qu. 2!‘1—29 Wlml cyumr clmps Instailed

- cmmng ang lnspecﬂon

Inspect brakelining wear. Replace riveted lining if it i3
‘worn to within 1/32 inch (0.79 mm) of the rivet heads..
Replace bonded lining if it is worn to a total thickness of
approximately 1/16 inch (1.58 mm) or less.

Inspect the lining wear pattern. If wear is uneven
across the width of the lining, replace the lining and
check the drum for distortion and runout. Inspect the
lining for cracks, charred surface, or broken rivets. Re-
place the lining if contaminated with brake fluid, axle
lubricant, or similar contaminants or if the lining exhib-
its any of the conditions described previously.

Inspect the adjusting serew spring, return springs,
holddown springs, actuating lever return spring, and
automatic adjuster spring. Replace any springs that are
distorted, broken, discolored (overheated), or lack
tension.

Inspect the parking brake lever, automatic adjuster
lever and p“lvo't and actuating lever for wear and de-

: fects waggg levers. 1£-bent, broken« or: excessively

.,wm\- e T, - WJ- v
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Inspect the adjusting screw pivot and screw threads.
The screw must rotate freely. Inspect the screw serra-
tions for excessive wear which could effect automatic
adjustment.

Inspect the parking brake cables for being frayed,
worn, kinked, or seized. Also check for missing or loose
cable end retainer buttons. Inspect the parking brake
lever for distortion, worn pivot pin, and for proper cable
retention.

Inspect the wheel cylinders for ev1dence of leakage.
Pull back the dust boots and check for signs of leakage
past the piston cups. If necessary, overhaul the cylinder
as described in this chapter. Inspect the bleeder screw
and hydraulic line connection for evidence of leakage or
damaged threads. Replace the wheel cylinder if the in-
ternal threads are damaged. Check the brake lines for
swelling, distortion, kinks, or cracks. Replace any line
exhibiting these conditions.

Clean the support plates using shop cloths or com-
pressed air. Polish the anchor pins with crocus cloth and
polish the support plate ledges with emery cloth. If the
ledges have deep grooves or ridges which might restrict
shoe movement, the support plate should be replaced.
Do not attempt to reduce deep ridges or grooves by
grinding. This can result in improper shoe-to-drum con-
tact. Inspect the support plates for distortion or cracks
and check the support plate-to-axle flange boit torques.
Inspect the anchor pins for wear or for being loose.
Replace the support plate if it exhibits any of the condi-
tions described previously. '

Clean the brakedrums using a soap and water solution
only. .

CAUTION: Do not use brake fluid, gasoline, kerosene,

or stmilar solvents to clean the drums® Use a soap and

water solution only to clean the drums.

Inspect the drums for scoring, cracks, heat checking,

‘hard spots, and distortion-and check the drums for ex-- -
_ cessive runout. Mount the drums on a brake lathe and

check runout using a dial indicator. Drum runout must
not exceed 0.005 inch (0.12 mm). If drum runout is exces-
sive, replace or remachine the drum.

CAUTION: When machiming drums, do not remove
more than 0.030 inch (0.76 mm). Maximum allowable
oversize for any drum is 0.060 inch (1.52 mm) over origi-
nal diumeter. In addition, do not attempt to machine
drums with hard spots. Replace drums with this
condition.

Assembly and Adjustment

NOTE: When it is necessary to replace the brakehiming
on ome wheel, the lining must aiso be replaced on the
opposzfe wheel to maintarn brakmq balance.

(1) Apply thin film of molydxsulphxde grease, or

-. chassis lubricant to support plate ledges, anchor pin,

adjusting “Screw threads-and~pivot, adjuster levér-to-

secondary brakeshoe contact surface, parking brake le-
ver pivot and portion of lever that contacts secondary
brakeshoe.

(2) Connect parking brake cable to parking brake
lever on secondary brakeshoe.

NOTE: When installing the parking brake lever on re-
placement brukeshoes, pinch the U-clip to retain the
lever on the shoe.

(3) Install secondary brakeshoe, automatic adjuster
lever, and lever pivot as assembly and install brakeshoe
holddown spring.

(4) Install actuating lever and adjusting lever. In-
stall return spring on actuating lever tang. Large end of
tapered spring should rest on brakeshoe.

(5) Install primary shoe and holddown spring.

(6) Install guide plate on anchor pin. v

(7) Install parking brake strut and spring on
brakeshoes. -

(8) Install adjusting screw and spring. Short hooked
end of spring goes on primary brakeshoe. Long hooked
end goes on secondary brakeshoe (fig. 2G-26).

(9) Install return springs and adjuster spring in
following sequence (fig. 2G-26):

(a) install adjuster spring.

(b) install secondary brakeshoe return spring
on brakeshoe and adjuster spring.

(¢) install primary shoe return spring.

CAUTION: Be sure the brakeshoes are seated against
the anchor pin after installing the springs.

(10) Perform initial brake adjustment. Refer to Ser-
vice Brake Adjustment.

(11) Installbrakedrums.

(12) If brake lines were disconnected, bleed brakes.
Refer to Brake Bleeding.

(13) Install wheels and tires.

(14) Lower vehicle. —-

(15) Test brake operation before moving vehicle.

(16) Perform final brake adjustment by making 10 to
15 forward and reverse stops to equalize adjustment and
until satisfactory brake pedal height is obtained.

NOTE: If the vehicle has an automatic transmission,
do not use the forward range to halt reverse movement
of the vehicle. This procedure will prevent the automatic
adjusters from operating properly resulting in unsatis-

factory pedal heights. All stops must be completed.

BRAKEDRUM SERVICE

Inspection and Measurement

(1) Raise and support vehicle.
(2) Remove wheels.
(3) Remove brakedrums.
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(4) Clean drums using soap and water solution. If
drums are grease or oil contaminated, clean drums with
alcohol before cieaning with-soap and-water. S

(5) Inspect drums for_cracks, severe scoring, dis-
tortion, or hard spots (a series of shiny or dark colored
spots on contact surface).-Replace drums that exhibit
these conditons. If"drums appear in good condition, pro-
ceed to next step.

(6) Refer to Specifications and measure drum inside
diameter. If diameter is within limits and refinishing
would not create an oversize condition, proceed to next
step. If diameter exceeds limits or if drum needs re-
finishing but would exceed allowable size limits after
machining, replace drum.

(7) Mount drum in lathe according to lathe manu-
facturer’s instructions.

(8) Mount dial indicator on lathe so indicator stylus
contacts lining surface of drum; zero dial indicator.

(9) Measure drum radial runout. SPECIFICATIONS
(a) Rotate drum 360 degrees and observe General Specifications
readings. Brake Drum Radial Runout Limit......... 0.005 inches (0.12 mm)
(b) Move indicator stylus until readings have Brake Drum Internal Diameter Limit
been taken across entire contact surface of drum. g:::::o‘i e ey 1:%289 i“:"es(g%g Cm;
) —J- ck... 11, inches (28.09 cm
() D ru_m _r unout m‘fSt not exce?d 0.005 inch 2, 7 e G R 0 12.060 inches (30.6 cm)
(0.12 mm) total indicator reading at any point. Also note Brake Lining Wear Limits: :
if indicator readings increase or decrease greatly as “RPRE PRI Gamamest g T
. : i .79mm) of rivet heads.
Stylu_s l? moved across drum surface. La'rge Changes Bonded Lining........... Replace when worn to thickness of
may indicate tapered or bell-mouthed drum. : approximately 1/16 inch (1.58 mm) or less.
80393
Torque Specifications
Service Set-To Torques shouid be used when assembling components. Service in-Use Recheck Torques should be used for checking a pre-torqued.item.
USA (ft -lbs) Metric (N-m)
Servics In - Use Service In - Use
T P ) .~ Set-to. . . ...Recheck Set - to Racheck
i i iy B Tarque - Torque Torque Torque
Brakeline-to-Caliper Fitting Boit (Cke, Wag, Trk) s Eves " 160 in-lbsi- 120 - 200 in-ibs. 18 14-23
Bleeder Screw (1/4-.28) ... .......... AN .8 “rgidh L NS “45in-ibs.-” 40 - 50 in-ibs. 5 5-8
Bleadr Scrow {3/8~ 28) . .. ovvsns v iR nie s vibavobns oo ot i N s s b 90 in-lbs. 40 - 140 in-ibs. 10 5-16
Brake Support Plate Mounting Boits/Nuts (J-20 Trk) . .. .......civeennnnn... 50 45- 55 68 61-75
Brake Support Plate Mounting Bolts/Nuts{Cke, Wag, J1I0 Trk) == o oo e e 45 = 35-55 61 47 -75
Brake Support Plate Mounting Bolts/NGE (CJ) .. .7 . ....vvvenneeea. ina.. 33 "30-35 45 41 - 47
Caliper Anchor Bracket to Steering Knuckie (CJ) .......ovviveivnennnnnnn. 85 75-95 115 102-129
Master Cylinder Mounting Bolts/Nuts . .. ... iiiinineneninnnnnnn, 30 25- 35 41 34-47
Master Cylinder-to-Power Unit Mounting NUtS . . ... ...ovvvinnenennnennnn. 25 20- 30 34 27 - 41
Power 8rake Unit-to-Dash Mounting Boits/Nuts . . . ...t ieiennnnennnn.n 22 18- 25 30 24-34
Brake Line-to-Caliper Fitting Bolt (CJ) . . ... ... ittt it iineeeennenn, 25 20- 30 34 27 - 41
Brake Line-to-Wheel Cylinder Fitting .. ............uuirinunennnnnennnn. 160 in-ibs. 120 - 200 in-ibs. 18 14-23
Parking Brake Cable Clamp-to-Support Plate Bolts (5/16-18) . ............... 10 8-12 14 1-186
WHEBSINIU GG < S SN0 Rl e, R LS e s e 75 65- 90 102 88- 122
Whent NS ACKES W0, TTKRE it s voliind oh ety e A5ibhe raie miws o064 o 54 5's 75 65- 80 102 88- 108
Wheel Nuts (8400 GVW Trk) ...ttt ittt teneneenennnns 130 110- 150 176 149 - 203
Brake Pedal-to-Power Unit Push Rod Boit/NUT . .. .......ovuiiennnennn.... 35 25- 40 47 34-54
Caliper Mounting Boits (Cke, Wag, Trk) . ... ... .utininn e ineen e, 35 30-40 47 41-54
Caliper Support Key Retaining Screw (CJ) . ......... ... iiurenunnnen... 15 15-18 20 20- 24
Disc. Brake Shieid Bolts (Cke, Wag, Trk) . .......ciutiiintinnnnnnnnn, 8 5-10 1 7-14
Disc. Brake Shield Nuts (Cke, Wag, Trk) ................ T 38 30-40 47 41-54
Wheel Bearing Outer Locknut (All) .. .. .. ... ..ttt innieaennnnnnns 50(min.) 68 (min.)

W e g

. e L 0¥

(10) If drum is within limits and does not need re-
finishing, instail drum. If drum is not within limits or is
lightly scored, refinsh drum. Refer to Brakedrum
Refinishing.

Brakedrum Refinishing

(1) Sharpen or replace cutting tool bit if necessary.

(2) Install anti-chatter band on drum.

(3) Machine drum according to lathe manufacturer
recommendations for feed and speed. Do not remove
more than 0.010 inch (0.25 mm) of stock during any cut.

" (4) Check drum radial runout again after com-
pleting machining operations.

NOTE: When brakeshoes are replaced on one wheel,
they must also be replaced on the opposite wheel to
ensure balanced braking.

T'ghten to 50 ft-ibs. (68 N-m) and back off 1/6 turn while rotating wheel.
T'ghten to 50 ft-ibs. (68 N-m) and back off 1/6 turn while romtmg wheel,

e L o

e
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DISC BRAKES
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Caliper Overhaui—Cherokee-Wagoneer-Truck Models 2G-45 Rotor Service  2G-53
Caliper Overhaui—CJ Modis 2G-50 Specifications  2G-55

GENERAL : edges of the caliper anchor bracket (fig. 2G-30). On Cher-

okee, Wagoneer, and Truck models, the caliper is posi-

Jeep vehicles are equipped with single piston, floating tioned on mounting bolts located in the caliper support

caliper front disc brakes. Two different calipers are bracket (fig. 2G-31). Although the two caliper designs

used. On CJ models, the caliper is positioned on abut- differ in construction, caliper operation and service pro-
ment surfaces machined into the leading and trailing cedures are similar.
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SO TR T T T Fig..26-30. Disc Brake Assembly—0J Modals
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Fig. 26-31 Disc Brake Assemhly-—Chsrnku-Waqum;&-Truck Modeis

All models are equipped with an integral-type hub
and rotor. CJ models use an 11.7 inch (29.71 cm) rotor.
Cherokee, Wagoneer and J-10 Truck models use a 12.0
inch (30.48 cm) rotor. J-20 Truck models use a 12.5 inch
(31.75 cm) rotor.

Both caliper types consist of a one-piece casting con-
taining a piston, piston bore, bleeder screw and fluid
infet ports. The piston and piston seal are contained
within the piston bore. The piston seal is located in a
groove machined in the bore wall. An all-rubber dust
boot is used on CJ models while a combination rubber

= =ho6t with Tntegral metal retainer is usedon Cherokee,
Seceas neer, and Truck. mogels.-The. boot.is. located; in-a; -
£ eounterbore or groove machined-ifthe upper*edge of the” *

et

piston bore and in a groove machined in the exterior
surface of the piston.

All caliper pistons are precision ground and plated to
provide a hard, durable surface. A return spring is not
used in the piston bore in either caliper. Lining wear is
compensated for by the lateral sliding movement of the
caliper and by increased piston extension (fig. 2G-32).

A brakelining wear sensor, which consists of a strip of
flanged metal, is attached to the inboard brakeshoe on
Cherokee, Wagoneer and Truck models (a sensor is not
used on CJ model lining). When the brakelining wears to

~the point of replacement, the sensor contacts the rotor

surface making a-high-pttched. noise—to-alert the driver
(B ZERE3). o e e
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b

NEW

Fig. 26-32 ?lston Extension—~New and Worn Linings

SHOE AND
LINING ASSEMBLY

WEAR SENSOR -

- PCRR L

Jal1128
Fig. 26-33 Brakelining Wear Sensor
7. Location—Cherokes-Wagoneer-Truck Modais

DISC BRAKE OPERATION

Operation

The significant feature of disc brake operation is that
the caliper is free to slide laterally on the mounting bolts
or anchor plate abutment surfaces.

When the brakes are applied, fluid pressure is exerted

equally against the piston and piston bore surfaces.

Pressure applied to the piston is transmitted to the
inboard shoe and !ining pressing the lining 1gainst the

rotor inboard surrace. At the same time, pr-essure ap- -

plied to the piston bore forces the caliper co slide in-

_ board. This movement causes the outboard portion of

the caliper to press the outboard shoe-and lining assem-
bly against therotor outboard surface. #*-

>

WORN Jaiiz27

Any application or release of brake apply pressure
produces very slight piston and caliper movement. At
release, the piston and caliper return to a neutral posi-
tion. Cherokee, Wagoneer and J-10 Truck models are
equipped with.low drag calipers. The caliper piston seal
in this caliper design retracts each caliper piston more
fully than in previous designs. The resuit is less vehicle
rolling resistance because brake lining drag on. each
brake rotor is reduced.

As the linings wear, the piston extends farther out of
the caliper bore causing the caliper to reposition itseif to
maintain lining-to-rotor clearance. When the piston ex-
tends, additional brake’fluid flows into the bore to com-
pensate for the increase in bore volume caused by piston
extension (fig. 2G-32).

Wear Compensation

The piston seal maintains operating clearance be-
tween the rotor and lining and adjusts for wear during
each brake application. When the brakes are applied, the
seal is deflected by hydraulic pressure and by friction
between the piston and seal. When hydraulic pressure is
reieased, the seal reverts to its original shape and re-
tracts the piston just enough to provide the necessary
operating clearance.

As the linings wear, piston travei begins to exceed the
seal deflection limit. The piston then moves outward
through the seal just far enough to compensate for lin-
ing wear and reestablish normai seal deflection (fig. 2G-
34).
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Fig. 26-34 Piston and Seal Movement

BRAKESHOE REPLACEMENT—CHEROKEE-WAGONEER-
TRUCK MODELS

WARNING: When servicing wheel brake parts, do not
create dust by grinding or sanding brakelinings or by
cleaning wheel brake parts with a dry brush or with
compressed air. Use water dampened shop cloths only to
remove dirt and dust from brake parts prior to dis-
assembly. Many wheel brake parts contain asbestos fi-

bers which can become airborne if dustis created during

servicing operations. Breathing dust contaiming asbestos
Jfibers may cause serious bodily harm.

- T E ke S -
. (1) Remove two-thzrds of brake fhnd from master
cylinder:front reservoir. SR

12) Raise vehicle.

(3) Remove front wheel and tire.

-(4) Bottom caliper piston in bore. Insert screw-
driver between piston and inboard shoe and press piston
into bore. If piston is difficult to move usmg screw-
driver, use large C-clamp.

(5) Remove caliper mounting bolts using hex
wrench (fig. 2G-35).

(6) Remove caliper by lifting it upward and out of
shield and support (fig. 2G-36). Place caliper on front
spring or other suitable support. Do not allow brake
hose to support weight of caliper.

(7T) Remove brakeshoes from caliper.

(8) Remove support spring from inboard shoe. Note
spring position for assembly reference (fig. 2G-36).

(9) Remove sleeéves and rubber bushings from
mounting bolt bores in caliper mounting ears (fig. 2G-
30).

(10) Clean mounting bolts bolt bores and bushing

D Uy

_salvent. Replace mountmg.bolts if corroded ox:.li.thread& -

aredamaged.. ~ o e meemed L spele

J41115

Fig. 2G-35 Callper Mounting Boit Removai

BRAKE LINE

3"&

ot S A SHOE

? OUTBOARD/
jﬁ_ _AETe s
Fig. 2G-36 Caiiper Removal
NOTE: Do not use abrasives to clean or poiish the
mounting bolts. Abrasives unll destroy the protective

plating on the bolts.

(11). Clean cahper interior and dust boot using shop

" cloths only. Inspect dust boot for cu‘t?vcracks and for

proper seatmgqn piston bore, If evidence ofﬁ;md-leakage
is noted during inspection, overhaut caliper. * ™~
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CAUTION: Do not use compressed air to clean the
caliper interior or dust boot. The force of compres.sed air
will unseat the boot. Use shop cloths cx

(12) Lubricate replacement bushmgs, sleeves, bush-
ing grooves, and small ends of mounting bolts with
silicone lubricant.

(13) Install rubber bushings in caliper mounting
ears.

CAUTION: Do not use the original old bushings or
sleeves. Use replacement parts only.

(14) Install sleeves in inboard mounting ears of cali-
per. Position sleeves with sleeve end facing shoe and
lining flush with machined surface of mounting ear.

(15) Install support spring on inboard shoe. Place
single tang end of spring over notch in shoe (fig. 2G-37).

(16) Install inboard shoe in caliper (fig. 2G-38). Be
sure shoe is flush against piston and that support spring
is fully seated in piston (fig. 2G-38).

LINING

SUPPORT
———— SPRING
WARNING
SENSOR Ja1117

Fig. 26-37 Support Spring Instailation

(17) Install outboard shoe. Shoe ears should rest on
upper surface of caliper mounting ears and lower shoe
tab should fit into cutout in caliper. Be sure shoe is fully
seated.

(18) Position caliper over rotor and in support shield
and bracket— Align mounting holes in caliper and
bracket.

(19) Install caliper mounting bolts. Be sure boits
pass under inboard shoe retaining ears and insert boits

== unsi~they—enter-bores—m-outboard--shoe~and-caliper

-~ mounting ears. Thread bolts- into suppert: bracket -and

- tighten to 35 footpounds~(47 Nem)-torque:-

NOTE POSITION
OF SUPPORT

INBOARD SPRING

BRAKESHOE &
e e’

J4an 'I'B
Fig. 26-38 Inboard Brakeshoe Instailation

(20) Fill master cylinder with brake fluid and pump
brake pedal to seat shoes. i

(21) Clinch upper ears of outboard shoe until radial
clearance between shoe and caliper is eliminated.

NOTE: Outboard shoes with formed ears are designed-
for original installation only and are fitted to the cali-
per. These shoes should never be relined or recondi-
tioned for future installation.

(22) Install wheel and tire.

(23) Lower vehicie. :

(24) Check master cylinder fluid level. Add fluid as
required to within 1/4 inch (6.35 mm) of reservoir rim.

(25) Apply brakes several times to seat brakeshoes.

(26) Check and correct master cylinder fluid level as

.necessary.

(27 ) Test brake operatxon before movmg vehxcle

GAIJPEH ﬂVEHHAUL—CHEBOKEE WAGONEER THIICK

MODELS

Removal

(1) Remove two-thirds of brake fluid from master
cylinder front reservoir.

(2) Raise vehicle.

(3) Remove wheel and tire.

(4) Bottom caliper piston using screwdriver or large
C-clamp.

(5) Clean brake line hose connection thoroughly us-
ing shop cloth.

(6) Disconnect brake line at caliper. Remove brake
line bolt and copper gaskets. Discard copper gaskets.

(7) Cap or tape open end of brake hose to prevent
dirt entry.

(8) Remove caliper and remove brakeshoes from

mATT

NOTE _Work on one cahper at a-time only. If shoes are

_. to be reused, mark their location for assembly reference.
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- bare during boot removal.-
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Disassambly

(1) Cleanr caliper exterxor w1th brake cleamng
selvent. il 5.

(2) Drain remaining fluid fromr caliper and place -

caliper on clean work sutface.

(3) Pad caliper interior w1th clean shop cloths (fig.
2G-39).

AN —g

—~e. iy

VR 'ﬁ-yﬂ‘Mﬂ 0'...—— *

- Fig. 23,3‘3» Plstumﬁémmt o, -

WARNING:. Do. not, under any—circumstances, -place
JSingers in front of the piston in"an attempt to catch or
protect it. In addition, use only enough air pressure to
ease the piston out of the bore. Excessive air pressure
can eject the mistom with enough force to cause damage
or mjury.

(4) Insert air nozzle into caliper fluid iniet hole and
slowly apply just enough air pressure to ease piston out
of bore (fig. 2G-39).

(3) Remove and discard dust boot. Use screwdriver
to pry boot from bore (fig. 2G-40). Do not scratch piston

B

(6) Remove and discard piston seal. Use pencil or
similar wood implement to remove seal (fig. 2G-41).

¥

h“‘

B — L T ————— .

CAUTION: Remove‘_me seal_u.sma_u._pencu wooden s
Stick, pz‘é"c’e of' plastie or similar-toot onty.-Do mot use &~ ~—"has worn o

JATEFTT OO

DUST BOOT

Fig. 2G-40 Dust Boot Removal

141130

Fig. 26-41 Piston Seal Remova

metal tool or similar object to remove the seal as the
bore could be scored.

(7) Remove bleeder screw.

(8) Remove and discard sleeves and rubber bush-
ings from caliper mounting ears.

Cleaning and Inspéction

Clean all parts in brake cleaning solvent or clean
brake fluid only. Blow out all caliper passages using
filtered compressed air only.

Replace the mounting bolts if corroded or if the
threads are damaged. Do not attempt to clean or polish
the mounting bolts with abrasives as the protective plat-
ing will be removed. o i ) ki

Ihspect the cahper plston Replace the piston if

thed, conroded:m:xf the protective plating

g rd s
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CAUTION: Do not attempt to refinish the piston in
any way. The outside diwmeteris the sealing surface and
Is nuummct‘zued to pery ‘close tolerances. Removal of the
nickel-chrome. protective plating will lead to mtting,
rusting, and eventual piston seizure.

Inspect-the piston bore. Replace the caliper if the bore
is nicked, scratched, worn, cracked, or badly corroded.
However, minor stains or corrosion can be removed us-
ing crocus cloth.

CAUTION: Do not use emery cloth or similar abra-
sives: om the piston bore. If the bore does not clean up
with crocus cloth, replace the caliper. Clean the caliper
thoroughly with brake fluid or brake cleaning solvent if
the bore was polished.

Assembly

(1) Lubricate piston bore and replacement seal with
brake fluid.

(2) Install seal in bore groove. Work seal into groove
using fingers only.

(3) Lubricate piston with brake fluid.

(4) Install replacement dust boot on piston. Slide
metal retainer portion of boot over open end of piston
and pull boot rearward until rubber boot lip seats in
piston groove (fig. 2G-42).

RETAINER PORTION
OF DUST BOOT

=
&

FOLD FACES e \

OPEN END OF LIP PORTION"
PISTON OF FOLD SEATS
IN GROOVE IN
PISTON
14113
Fig. 2G-42 Instailing Dust Boot on Piston

(5) .Push metal retainer portion of boot forward un-
til retainer is flush with rim at open end of piston and
boot fold snaps into place (fig. 2G-43).

(6) Insert piston into bore and into piston seal. Do
not unseat seal.

“(7) Press piston to bottom of bore usimg*irammer
handle. Approxim&téty 50°to 100 pounds (23 to 45 kg) of
force is required to bottom piston in bore. *

(8) Seat metal retainer portion of dust boot in
counterbore at upper end of piston bore using tool J-
22904 (fig. 2G-44).

CAUTION: The metal portion of the dust boot must be
seated evenly and below the face of the caliper.

DUST BOOT
FLUSH WITH RIM -

J41132

Fig. 26-43  Snapping Dust Boot Fold in Placs

Jan33
Fig. 2G-44 Seating Dust Boot in Counterbore

(9) Install bleeder screw. Tighten screw securely
but not to required torque until brakes have been bled.

Instailation

~(1) Install replacement copper gaskets on brake line
and connect line to caliper. Tighten brake line boit to 160
inch-pounds (18 Nem) torque.
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(2) Install brakeshoes, and replacement sleeves and {6) Remove caliper support key retaining screw us-

bushings as outlined in Brakeshoe Replacement. ing 1/4 hex wrench Lfig. 2G-46).
) Position caliPer on rotor and support bracket ~ '

and mstall ealiper mounting bolts. Tighten boits to 35 e
foot-pounds 747 Nem) torque.

(4) Bleed brakes as outlined in Brake Bleeding.

(5) Install wheel and tire.

(6) Lower vehicle.

(7) Check brake operation before moving vehicle.

SUPPORT KEY
RETAINING SCREW
23 .

BRAKESHOE REPLACEMENT—CJ MODELS oy

KEY

WARNING: When servicing wheel brake parts, do not
create dust by grinding or sanding brakelinings or by
cleaning brake parts with o dry brush or with com-
pressed wir. Use a wuter dampened cloth only to remove
dirt and dust from brake parts prior to disassembly.
Many brake parts comtain usbestos fibers which can
become wirborne if dust is created during service oper-
ations. Breathing dust containing asbestos fibers may
cause sertous bodily harm.

(1) Remove and discard two thirds of fluid from
largest master cylinder reservoir.
nuts(Z) Remove hub cap and loosen wheel retaining Fig. 26-46  Support Key Rataining Screw Removal

(3) Raise vehicle.
(4) Remove front wheels. (7) Remove caliper support key and spring using
punch and hammer (fig. 2G-47).

; : : (8) Lift cé.liper upwa:rd' and out of anchor plate and
(5) Press caliper piston to bottom of bore- using off of rotor. (fig. 2G-48). .

screwdriver (fig. 2G-45). If piston is difficult to move, 5
use large C-clamp (9) Place cahper on front suspension spring.. Do not

T T— e N o3 vy | T let-brake hOSesuppomweIght oftahper*‘*" ’f TG

(’101 Remove” mboard ,bra.keshoe from anc?lor plate
"(flg 9G-49)= e

NOTE: Work on one caliper at a time only.

s B > gty . KETT L fs T RSN g 5 S T DR SRS L

L L = Boﬂummmlrpu Pistopsm=s s T oo Fige2B-4T:SugportKey-and Syring Removal b
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”

CALIPER

~ ANCHOR
- PLATE

ANTI- RATTLE %
SPRING

iy

Fig. 2G-49 lnboard Brakeshus and Aml-Hattle Sprlng Remnval

(11) Remove anti-rattle spring from inboard brake-
shoe (fig. 2G-49). Note spring posxtlon for assembly
reference. - :

e (12) Remove outboard brakeshoe from ca.hpex‘:~ -
sl (18) Clean-caliper interior-using shop cloths only..

T §

CAUTION: Do not nse compressed air to clean the
caliper interior. The force of compressed air is enough to
dislodge or dumage the dust boot.

(14) Inspect caliper for evidence of leakage from pis-
ton bore. If leakage is evident, overhaul caliper. Refer to
Caliper Overhaul—CJ Models.

(15) Inspect abutment (sliding) surfaces of caliper
and anchor plate for rust or corrosion (fig. 2G-30). Clean
these surfaces using stiff wire brush and fine grit sand-
paper and lubricate them with molydisulphide grease.

CLEAN AND
LUBRICATE
SURFACES

Fig. 26-50 Abutment Surfaces

CAUTION: [t is important. that the abutment. sur-
faces be clean, smooth, and. lubricated with molydisul-
phide grease. Rust, corrosion, or foreign material on
these surfaces will impair the sliding actzcm of the cali-
per in the anchor plate.

(16) ‘Install inboard brakeshoe anti-rattle spring on
rear flange of inboard brakeshoe. Be sure looped section
of spring faces away from rotor (fig. 2G-51).

(17)- Install assembled inboard brakeshoe and anti-
rattle spring in caliper anchor plate (fig. 2G-49). Do not
dislodge anti-rattle spring during shoe installation.

(18) Install outboard brakeshoe in caliper (fig. 2G-
52).

(19) Install caliper over rotor and in anchor plate
(fig. 2G-48).

CAUTION: Be very carerul to avoid tearing or dis-
lodging the dust boot when installing the caliper. 4
damaged or displaced boot will expose the caliper piston
to road splash resuiting in corrosion and eventual piston
sewzure.

(20) Align caliper and anchor plate and insert sup-
port key and spring between abutment surfaces at trail-

"ing end of caliper (fig. 2G-46).
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ANTI-RATTLE
SPRING

- A42879
Fig. 26-51 lnstalllng Anti- Hamn Spring on Inboard Brakeshoe

" Fig. 26-52. Inboard Brakeshos Instailation

(21) Complete installation of support key and spring
a:mg hammer and punch. 2
(22) Install support key retaining screw and tlghnen
screw to 15 foot-pounds (20 Nem) torque. Be sure screw
is properly seated in support key notch before
tightening.
(23) Fill master cylmder reservoir to w1$h.x.m1/4 inch

e - -

A42881",
T ———R

o
-"-— g e

(24) Press firmly on brake pedal several times to seat
shoes.

i25) Install wheels and tires.

i26) Lower vehicle.

(27) Recheck master cylinder fluid level and eorrect
if necessary.

CAUTION: Check for a firm brake pedal before mov-
g the vehicle.

CALIPER OVERHAUL—CJ MODELS

Removal

(1) Remove two-thirds of brake fluid from master
cylinder front reservoir.

(2) Remove hub cap and loosen wheel retaining
nuts.

(3) Raise and support vehicle.

(4) Remove front wheels.

NOTE: Work on one caliper at a time only.

(5) Clean caliper brake line fitting thoroughly.
(6) Disconnect brake line at caliper. Remove brake
line bolt and washers. Discard washers. Cover open end

of brake line with cloth or tape.
(T) Remove caliper and brakeshoes as outlined in

Brakeshoe Replacement—CJ Models.

Disassembly

(1) Drain remaining fluid from caliper and place
caliper on clean work surface.
(2) Pad caliper interior with shop cloths (fig. 2G-

53).
DUST SEAL
AIR HOSE
CALIPER
PISTON SHOP CLOTHS

......

RSO ES

Fig. 26-53 = Caliper Piston Removai

(3) Insert air nozzle in caliper fluid inlet port and
slowly apply just enough air pressure to ease piston out
of bore.

-WARNING:..Do- not; under any-circumstances; place
Jfingers in:front-of the. pzston n an attempétescalch or

_proteet it In add”twn ‘use_only enoughe mr. pressure to
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ease the piston out of the bore. Excessive air pressure
can eject the piston with enough force to cause damage
or personal injury.

(4) Remove and discard dust boot (fig. 2G-54).

(5) Remove piston seal from bore using plastic or
wood tool only. Discard piston seal.

CAUTION: Do not use metal tools to remove the pis-
ton seal. Metal tools may damage the mston bore.

(6) Remove bleeder screw protective cap and bleed-
er screw.

Cleaning and Inspection

Remove rust and corrosion from the caliper and an-
chor plate abutment surfaces using a wire brush and
fine grit sandpaper and lubricate these surfaces with
molydisulphide grease (fig. 2G-50).

Clean the caliper and piston with brake cleaning sol-
vent and dry both parts using filtered compressed air.
Be sure to blow out all passages in the caliper.

Inspect the caliper piston far damage. Replace the
piston if worn, scored, pitted, or corroded.

Inspect the caliper for damage. Replace the caliper if
the bore or seal grooves are worn, nicked, pitted, or
badly corroded. Minor corrosion in the bore can be re-
moved using a fiber brush only..

Inspect the anti-rattle spring, support key, support
key spring, and support key retaining screw. Replace
any parts that are damaged or worn. Replace the sup--
port spring and anti-rattle springs if they are flattened,.
distorted, or lack tension. ‘

T -

CALIPER
PISTON.

PISTON
SEAL

OUTBOARD
BRAKE SHOE

i \ SPRING
INBOARD
BRAKE SHOE

’ g ANTI-RATTLE

Assembly

(1) Lubricate piston bore and repiacement piston
seal with brake fluid.

(2) Install piston seal in bore. Work seal into groove
using fingers only.

(3) Install bleeder screw and protective cap.

(4) Install caliper piston and replacement dust boot

using Installer Tool J-24837. Refer to Piston and Boot
Replacement with Installer Tool J-24837.

NOTE: If a boot installer tool is not available, refer to
Piston and Boot Installation without Instailer Tool.

(1) Lubricate piston and replacement dust boot
with brake fluid. ;

(2) Mount dust boot on Installer Tool J-24837 (fig.
2G-55). Allow approximately 1/4 inch (6.35 mm) of tool
to extend beyond small lip of dust boot:

(3) Position assembled boot and installer tool over
piston bore. Reach through installer tool and work large
lip of boot into boot groove in upper edge of piston bore
(fig. 2G-36). Be sure boot is completely seated in groove.

(4) Lubricate caliper piston with brake fluid.

(5) Insert piston through installer tool and center
piston in bore. : ,

(6) Press piston half-way into bore. Use hammer
handle and steady pressure to.install piston (fig. 2G-57).
Do not strike hammer handle or piston to install. Piston
must be pressed into bore only.

CALIPER

BLEEDER
SCREW

SUPPORT -
SPRING

RETAINING
SCREW

\ SUPPORT

KEY

42883

Fig. 26-54 Caliper Assambly—Cd Modsls
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TOOL J-24837

DUST SEAL

A42885

Fig. 26-55 Positioning Dust Seai on Instailer Tool

PRESS SEAL LIP
FIRMLY INTO GROOVE

42886A -

o

e 2

'Fig. 26-56  Dust Seal Installation

(7) Remove boot installer tool.
(8) Seat rubber lip of dust boot in piston groove.
(9) Press piston to bottom of bore using hammer
handle.
(10) Inspect rotor and install caliper and brakeshoes.
Refer to Installation.

Piston and Boot Instailation without Instailer Tool

(1) Lubricate piston bore with brake fluid.

(2) Position dust boot on piston bore. Do not lubri-
cate boot. . . :

(3) Reach through top of boot and work large lip of
boot into boot groove at upper edge of bore. Be sure boot
i3 completely seated in groove.

(4) Lubricate piston and small lip of dust boot with_

s

INSERT PISTON
THROUGH INSTALLER
TOOL

CALIPER
PISTON

DUST
SEAL

428868

Fig. 26-57‘ Caliper Piston Installation

(6) Hold piston in position over boot lip and direct
reduced air pressure of approximately 15 psi (103 kPa)
compressed air into caliper fluid inlet port. }

NOTE: Reduce air pressure to, g maximum of 15 psi

(103 &Pa) by closing air supply valve completely; then

opening it approxymately 1/} to 1/2 turn. -

(7) As air pressure expends boot, carefully work
piston into boot until boot lip seats in piston groove.
When boot lip is seated in piston groove, release air
pressure.

(8) Press piston to bottom of bore using hammer
handle.

(9) Inspect rotor and install caliper and brakeshoes.
Refer to Installation.

Installation

(1) Check rotor lateral runout and thickness varia-
tion. Inspect rotor for scoring, cracks, and broken venti-
lating ribs. Refer to Rotor Service for procedures.

(2) Install brakeshoes and caliper. Refer to Brake-
shoe Repiacement—CJ Models.

(3) Install replacement washers on brake line con-
nector or fitting and connect brake line to caliper.
Tighten brake.line bolt.to. 160. inch-pounds- (18-Nem)
torque..Or, if .equipped with- brake- line-fittings tighten
fiting to 25 foot-pounds (34 NOWERIEE . _
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(4) Fill master cylinder to within 1/4 inch (6.35
mm) of reservoir rims. . ‘

(5) Press brake pedal firmly several times to seat
brakeshoes.

(6) Refill master cylinder if necessary and bleed
brakes. Refer to Brake Bleeding.

(7T) Install wheels.

(8) Lower vehicle.

(9) Check brake operation before moving vehicle.

ROTOR SERVICE

Rotor Inspection

(1) Raise and support front of vehicle.

(2) Remove front wheels.

(3) Remove caliper (do not disconnect brake line).

(4) Inspect rotor braking surfaces. If surfaces are
only lightly rusted or scored, proceed to step (5). If
surfaces are severely scored, cracked, chipped, exces-
sively worn, or have hard spots (a series of shiny or dark
colored spots), replace rotor.

(5) If rotor surfaces are only lightly scaled, rusted
or scored, remove rotor, bearings and seal from rotor.
Clean rotor hub bearing surfaces and mount rotor in
brake lathe. Clean surfaces using flat sanding discs
while rotor is turning in lathe.

(6) Remove rotor from lathe.

(7) Check rotor thickness at center of lining contact
area. Thickness must be larger than minumum (replace-
ment) specification and provide sufficient stock for re-
finishing if necessary. If rotor is within limits, proceed
to-next-step. If rotor is-less-than, minimum thickness
.. specification or refinishing _w,';f)u&l,,@,leavg,jt_‘_below min-
-imum thickness specification; replace rotor.,

(8) Install bearings and sealn rotor.”

(9) Install rotor on steering spindle and check run-
—out-and thickness variation. Refer to Specifications for
Tolerances.

Rotor Measurement

(1) Measure rotor lateral (face) runout (fig. 2G-58).

(a) Mount dial indicator on support stand or
steering spindle.

(b) Position indicator stylus so it contacts cen-
ter of rotor lining contact area and zero indicator.

(¢) Turn rotor 360 degrees and note indicator
reading. Runout must, not exceed limit stated in Rotor
Specifications. h

(d) Refinish rotor if runout exceeds stated
limit. Replace rotor if runout is so severe that machining
would cause rotor to fall below minimum (replacement)
_thickness specification, Refer to Rotor Specifications.

== = (e) If Tunout.is within- limits,-proceed to- step

(2). * -

"R\ MAXIMUM RUNOUT
0.005 INCH (0.12 mm)

42889
Fig. 26-58 Checking Laterai Runout

NOTE: Excessive lateral runout will cause rotor
wobble resulting in chatter, vibration and pedal
pulsation.

(2) Measure rotor thickness variation (fig. 2G-59).

(a) Measure variation using micrometer or two
dial indicators.

(b) Take readings at four or more equally
spaced points around rotor circumference and one inch
(25 mm) inward from outer edge of rotor.

(¢) Thickness variation, from point-to-point,
must not vary by more than limit stated in Rotor
Specifications.

(d) Refinish rotor if thickness variation exceeds
stated limit. Replace rotor if machining will not correct
variation or if machining would cause rotor to fall below

_ minimum thickness specification.

Fig. 26-59 Checking Thickness Variation
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NOTE: Excessive thickness variation will cause pedal

_ pulsation and_ vibration when the,bzukes are-applied.

" 'NOTE:" [f a rotor s ﬁ{‘” Bd%'r hfzghlyé‘o-lzshed,‘ saudmg ~l

-~ chinimg wowld-comse thepartto fall below the 7 MR _;
GG i That shtor- Hee—

sup sl £ 2
Rolur Hnﬁmsmng

- Rotor reflmshmg should only be performed using
equipment that will machine both of the rotor surfaces
simultaneously (machining one side at a time can pro-
duce a tapered rotor). The correct surface finish is 15 to
80 microinches for CJ models; 20 to 60 microinches for
Cherokee, Wagoneer and Truck models and must not
have tool marks (grooves) after machining (fig. 2G-60).

Fig. 26-60 Correct Rotor Finish (Nondirectional Crosshatch Paiteml

oo S

~zi_é;e 2 rOtor may not produce. the - reqmred srotor finish. It
%ty be heces Sary=to’ turn the rotor to’ meet the Jfinash
requirements. —

To ensure a correct”surface finish, follow the lathe -

manufacturer’s recommendations for feed and speed
and either sharpen or replace dull cutting tool bits be-
fore machining rotor.

(1) Remove rotor from steering spindle.

(2) Remove bearings and seal from rotor and clean
bearing surfaces in rotor hub thoroughly.

(3) Mount rotor in lathe according to manufac-
turer’s instructions and install anti-chatter band.

(4) Sharpen or replace cutting tool bits as
necessary.

(5) Machine rotor  as necessary and according to
lathe manufacturer’s instructions only. Make two cuts-if
required and do not remove more than 0.007 inch (0.18
mm) at a time.

CAUTION: Do not attempt to refinish the rotor zf ma-

laement) tRiCIHERE-5
3 e

;ﬁﬂ\sqmm e »M

NOTE: Ifone disc brake assembly requires a new set of
brakeshoes, the shoes on the other assembly must also
be replaced to ensure even braking.

Rotor Repiacement—CJ Models

Removal

(1) Raise and support vehicle.
(2) Remove wheel.
~ (3) Remove caliper. Refer to Brakeshoe Replace-

ment—CJ Models.

(4) Remove bolts attaching hub body to hub clutch
and remove hub body.

(5) Remove retaining ring from axle shaft and re-
move hub clutch and bearing assembly.

(6) Straighten lip of outer locknut retaining washer.

(7T) Remove outer locknut and retaining washer and-
remove inner locknut and retaining washer.

(8) Remove hub and rotor.

(9) Remove wheel bearings from rotor.

Installation

(1) Lubricate wheel bearings with EP-type, water-
proof wheel bearing lubricant.

(2) Install wheel bearings and replacement grease
seal in rotor.

(3) Install rotor.

(4) Install tabbed inner washer and inner locknut.

(5) Install wheel but do not tighten wheel nuts
completely.

(6) Tighten inner locknut to. 50 foot-pounds (68
Nem) torque using tool J-25103. Rotate wheel while
tlghtenmg locknut to seat bearings uniformly.

() Back off inner locknut 1/6 turn (45°-65°).

(8) Install outer tabbed washer and outer locknut.
Tighten outer locknut to. minimum of 50 foot-pounds (68
Nem) torque and bendlip of tabbed washer over locknut.

(9) Install hub clutch and bearing assembly on axle
shaft.

(10) Install retaining ring on axle shaft.

-(11) Install new gasket on hub body and install body
on clutch and bearing assembly.

(12) Align bolt holes in hub body and rotor hub and
install hub attaching bolts and tabbed lockwashers.
Tighten bolts to 30 foot-pounds (41 Nem) torque.

(13) Install caliper. Refer to Brakeshoe Replace-
ment—CJ Models.

(14) Lower vehicle.

Rotor Replacement—Cherokaee-Wagoneer-Truck Models

Removal

(1) Remove whee} cnve" if equipped; éd looseén
wheel retaining nuts.
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(2) Raise vehicle.
(3) Remove wheels.
(4) Remove caliper. Refer to Brakeshoe Replace-
ment—Cherokee-Wagoneer-Truck Models.
(5) On models without front hubs:
(a) Remove rotor hub cap.
(b) Remove drive gear snap ring and remove
drive gear, pressure spring, and spring cup.
(6) On models with front hubs:
(a) Remove socket head screws attaching hub
body to hub clutch and remove hub body from clutch.
(b) Remove large and small hub retaining rings.
(¢) Remove hub clutch from axle shaft.
(7) Straighten lip of outer locknut retaining washer.
(8) Remove wheel bearing outer and inner locknuts
and retaining washers using tool J-6893.
(9) Remove rotor.
(10) Remove wheel bearings from rotor.

Instailation

(1) Lubricate wheel bearings with EP-type, water-
proof wheel bearing lubricant.
~ (2) Install wheel bearings and replacement grease
seal in rotor.
(3) Install rotor.
(4) Install inner locknut using tool J-6393.

NOTE: The bearing adjuster mner locknut has a locat-
ing peg om ome side. When installed, this peg must face
away from the bearing.

(5) Install wheel on rotor hut do not tighten wheel
nuts completely at thxs tige. f sk -

(6) Tighten inner locknut to 50 foot pounds (68
Nem) torque using tool J-6893. Rotate wheel while tight-
ening locknut to seat bearings uniformly.

(7) Back off inner locknut 1/6 turn (45°-65°) while
rotating wheel.

(8) Install retaining washer and vuter locknut.

NOTE: Be sure the inner lockunt locating peg 1s en-
guaged in one of the retaining washer holes bejore tus tal-
ling the outer locknut.

(9) Tighten outer locknut to minimum of 50 foot-
pounds torque (68 Nem) using tool J-6393.
(10) On models without front hub:
(a) Install pressure spring cup.

CAUTION: The spring cup must be instulled so the
recessed side of the cup fuces the outbourd beuring and
the flat side of the cup fuces the pressure sprng.

(b) Install pressure spring, drive gear and snap
ring.

(¢) Coat rim of chrome hub cap with Permatex
Form-A-Gasket number 3 (or equivalent) and install cap
in rotor hub.

) On models with front hubs:

(a) Install hub clutch on axle.

(b) Install large and small hub retaining rings.

(¢) Install hub body on clutch and install socket
head screws. Tighten screws to 30 inch-pounds (3 Nem)
torque.

(12) Remove wheel and install caliper. Refer to

Brakeshoe Replacement—Cherokee-Wagonner-Truck
models.

. (13) Reinstall wheel but do not tighten wheel nuts
completely.

(14) Lower vehicle.

(15) Tighten wheel nuts to 75 foot-pounds (102 Nem)
torque on Cherokee, Wagoneer and Truck. On 3400 GVW
J-20 Truck, tighten nuts to 130 foot-pounds (176 Nem)
torque.

(16) Install wheel cover, if equipped.

SPECIFICATIONS

General Specifications

Caliper Piston Diameter:

CiModeis.....convennnnn

Cherokee-Wagoneer-Truck
Minimum Rotor Thickness:

Gl MOdRIE, o i g nws s o

Cherokee-Wagoneer- Truck
Rotor Diameter:

CHMBABIE . ..o vnsaasen
Cherokee-Wagoneer-J10 Truck
J2OTrICK . . csvovsonnvssa
. .Rotor Hub-Ta-Bore Runout Limit
_Rotor Lateral Runout Limit......
Rotor Thickness Variation . ... ...

- -~
e o B

....... 12.0 inches (30.48 cm)
......... 12.5 inches (31.75 cm}
......... 0.010 inches (0.25 mm)
........ 0.00S inches (0.12 mm)
........ 0.001 inches (0.02 mm)

.......... 2.6 inches {6.80 cm)

2.94 inches (7.45 cm)

.815 inches {20.7 mm)
1.215 inches (30.86 mm)

11.7 inches (29.7 cm}

80395
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Torque Specifications

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

USA (ft-ibs) Metric (N-m)
Service Service
Service In-Use Service In-Use
Set-To Recheck Set-To Recheck
Torque Torque Torque Torque
Caliper Mounting Bolts (CKe-Wag-Trk) .. vov vvuinenen s s e esesenanennnenss 35 3040 47 41-54
Caliper Support Key Retaining Screw (CJ) . v v iviitnee iestenseeenenneenenns 15 15-18 20 20-24
Caliper Brake Line Fitting........c.. cevuunn.. o G T, S 160 in-ibs. 150-170 in-ibs. 18 17-19
Disc Brake Shieid Bolts {CKe-Wag-Trk) . «vvtvt it eee ieee e ee e s enennnnnns 8 5-10 11 7-14
Disc Brake Shield NUts (CKe-Wag-Trk) ..o v vu ittt eneeeesen s eesesenennnens 35 30-40 47 41-54
Front Wheel Bearing Adjusting Locknuts............... N e o 50 50-55 68 68-75
Wheel Retaining Lugnuts:
CLMOBBIR . v s situans s .5 S SRS § B s Bies bt i 30 ala s 75 65-80 102 88-108
Cherokee—Wagoneer—J-10 TrucK . .. vuuit et eee i e ee e s eee e, 75 65-80 102 88-108
=20 Tnck (BRODGVW) o/ . iiesitios 00 5 ms 5ioe % nedism ke s Srals SUS S sdals 4 iwhele i 130 110-150 176 149-203

All torque values given in foot-pounds and newton-meters with dry fits uniess otherwise specified.
80396

Tools

J-8057
BRAKE SPRING TOOL

J-21177
DRUM BRAKE
CLEARANCE GAUGE

J-8002
WHEEL CYLINDER CLAMPS

i o ” R ¥
. s el J-26869
METERING VALVE TOOL

W B 2323709 -~ -~ (TYPE-W VALVE)
METERING VALVE TOOL
(TYPE-D VALVE)

J-22904
- DUST BOOT INSTALLER

J-8001 ’ J-24837
DIAL INDICATOR SET CALIPER PISTON
INSTALLER

= =
v J-26819-24 — - Vo ST RS s e : 1.26819-25
BRAKE BLEEDER .. ... .. .s.  BRAKEBLEEDERa.. _.5. o - BLEEDER ADAPTER
< omreeerADAPTER — o o EXTENSION-—7 = o =i CLAMP
e . — o v S - s - i ry :;..:'\* ,"‘;‘-‘“"_‘, pnye e

. ne . g, pp— L S - 80397
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GENERAL BELTS BELTS

Jeep vehicles are equipped with American and metric
size, tubeless-type, pneumatic tires available in load
ranges SL, B, C, and D. Standard equipment tires are of
bias-ply or bias-belted construction. Radial-ply tires are
available as an option on most models.

Standard equipment wheels are safety rim, drop cen- .
,ter-types, con.structed entirely of steel. Optional wheels,

which are available on most models, consist of forged
aluminum wheels, wide rim spoke-type sport wheels,
and chrome plated styled steel wheels.

Original equipment wheels and tires are tested and
selected to provide the best all around performance for
normal operation. To obtain optimum wheel/tire per-
formance, tire inflation pressures must be maintained
at recommended levels and wheel/tire condition should
be checked regularly. This is especially important on
vehicles equipped with the Quadra-Trac full-time four
wheel drive transfer case.

TIRE CONSTRUCTION

Three types of tire construction are currently in use.
They are referred to as bias-ply, bias-belted, and radial-
ply construction. The description for each construction-
type is derived from the method used to position the tire
cord plies in relation to the tread centerline.

.. Bias-Ply Construction e

i

Bias-ply tires are-constrweted with the hody cord phes
extending from bead-totbead>and at-an ‘angle to the
tread centerline (fig. 2H-1). Alternate plies overlap one
another at opposing angles.

BODY PLIES

BIAS - PLY RADIAL - PLY BIAS - BELTED

Fig. 2H-1 Types of Tirs Construction e

Bias-Beited Construction

Bias-belted tires are constructed basically the same as
bias-ply tires. However, in addition to the angled body
cord plies, they also have belts that encircle the tire.
These belts are located under the tire tread and extend
from tread shoulder to tread shoulder (fig. 2H-1).

Radial-Ply Construction

Radial-ply tires, like bias-beited tires, aiso have belts
under the tread which encircle the tire and extend from
tread shoulder to tread shoulder. However, these tires
are constructed with the body cord plies at right angles
to the tread centerline. The plies cross the tread center-
line at an angle of approximately 90 degrees (fig. 2H-1).
Because the body cord plies radiate from the tread cen-

"terline, this type of construction is designated radial-

ply.



2H-2  WHEELS AND TIRES

Identifying TII'B Types

Radial tires are identified by the code letter R which
appears in the size description imprinted on the tire
sidewall. Bias-ply and bias-belted tires do not have such
a code letter. For example, P225/75R-15 or HR78-15 for
radial tires as compared to H78-15 for similar size bias-
ply or bias-belted tires.

oA P

NOTE: As a result of their unique construction, radial
tires have a highly flexible sidewall. This flexibility is
responsible for the characteristic sidewall “bulge” which
makes the tire appear to be underinflated. This is a
normal condition jor radial tires. Do not attempt to
reduce this bulge by overinflating the tire. The only way
to be sure u tire is properly inflated is to use an accurate
und reliable tire pressure gauge. Check and adjust -
Hation pressures in accordance with the mformation
provided in the Tire Inflation Pressure Chart at the end
of this chapter.

TIRE SIZE AND LOAD RATING

American and metric tire sizes and tire load range
ratings are indicated in the combination of letters and
numbers imprinted on the tire sidewall such as:
P225/75R-15 load range SL, H78-15 load range B, G78-15
load range D and 9.50-16.5 load range D. The load range
rating replaces the ply rating system formerly used to
denote tire load capacity. Original equipment tires used
on Jeep vehicles are available in load range ratings SL,
B, C,and D.

NOTE: The SL load range rating applied to the
P225/75R-15 metric tire is equwale'nt to the current load
range B rating. —- - 3, 3¢

1 [—- WIDTH —.-} ‘
] HE!GHT ' | HEIGHT
IS
33“’ 78%
OF
WIDTH WIDTH

WIDTH ——1 ‘

CONVENTIONAL i 78-SERIES l

SIZES SIZES
“83” PROFILE RATIO “78” PROFILE RATIO

,-v WIDTH —-—]
l HEIGHT

WIDTH =y

i

HE!GHT
IS
70% 60%
OF OF -
WIDTH WIDTH
70-SERIES i 60-SERIES I
SIZES SIZES

“70” PROFILE RATIO “60” PROFILE RATIO

N A TR TR

70223

Fig. 2H-2 Tire Size and Profile Ratio
TIRE INFLATION PRESSURE AND CAPACITY

Original equipment tires used on Jeep vehicles are
selected and tested to meet operating requirements
within tire capacity. The recommended load capacities
and inflation pressures for full or reduced load operation
are listed in the Tire Inflation Pressure Chart at the end

.= ofthis-chapter: This information is also provided in the

Canventlonal..sxze American tires are identified- :ﬁ‘;l‘th’ <~-~Owners manual and.on.a label attached to. the interior - .
’numbers only such as 9.50-16.5. These numbers.ifidicates. - -SWrface of the glove box door: ~. =

approximate tire width and rim diameter in inches. For
example, 9.50 represents tire sidewall-to-sidewall width
and 16.5 the nominal wheel rim diameter required.

The newer American tire sizes are based on tire pro-
file ratio and use letter-number combinations such as
H78-15. In this case, letter H represents tire industry
specifications for the load and inflation schedule for
tires in this letter classification. The number 78 in-
dicates tire section height as determined by the ratio of
section height to sidewall-to-sidewall width. Or, height
divided by width equals size or profile ratio. In this case,
the height of an H78 tire is equal to 78 percent of the
width. This formula applies to all profile series tires (fig.
2H-2). The number 15 denotes the wheel rim diameter
required. "

Metric size tires also use e letter- number combmatlons
to indicate size and type. For example, with tne
P225/75R-15 tire, letter P indicates tire use is for pas-
senger vehicle applications, 225 is the sidewall-to-side-

wall width i in mxlhmeters, 75 is the profile ragio, (,hglght._-.,

Tire inflation pressures are selected to be compatible
with the load capacity, ride, and handling character-
istics of a specific vehicle. In cases where a slightly
softer ride is preferred, the driver may use reduced load
pressures but must not exceed 55 mph (88 km/h) or
reduced load vehicle capacity.

When sustained high speed operation is anticipated,
tires-may be inflated to recommended full load inflation
pressures plus an additional 2 psi (14 kPa). However,
inflation pressures must not exceed maximum recom-
mended pressures.

Tire pressures should be checked and adjusted to rec-
ommended levels on a weekly basis. This is especially
important when extreme changes of 20 degrees or more
in average seasonal temperatures occur and is especially
important on vehicles with Quadra-Trac.

Adjusting Inflation Pressures

Check and adjust-inflation. pressures only-when the-
tu:es are cold, or driven for less.than:two miles at speeds”

‘equals 75% of- wuith), R.mdxcaveszadmlapiymm below 40 mph-{64 kiti/B); or. after-the vefticle has been..

and'15 the wheel rimr diameter required stafed in Inches. -

“parked for three hours or more.
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Do not reduce inflation pressures if the tires are hot,

~ or driven over two miles at speeds above 40 mph (64

km/h). At this stage, tire pressures may increase as
much as 6 psi over cold inflation pressures due to air
expansion caused by heat buildup in the tire.

When checking and adjusting inflation pressures, al-
ways use a reliable and accurate gauge to ensure proper
inflation levels.

ABNORMAL TIRE WEAR

Abnormal tire wear may be caused by incorrect in-
flation pressures, tire-wheel unbalance, worn suspen-
sion components, improper brake operation, bent
wheels, front wheel alignment, or excessive speed on
turns.

In most cases, inspection of tire wear patterns will
reveal the cause of abnormal wear. The various types of
wear patterns and necessary corrective action are illus-
trated in figure 2H-3.

Rapid wear of the tread shoulders is usually caused by
underinflation or lack of rotation or a combination of
both. If this type of wear occurs and the tires are serv-
iceable, rotate the tires and inflate them to recom-
mended levels when they are cool.

Rapid wear at the tread center is usually caused by
overinflation or lack of rotation or a combination of
both. If this type of wear occurs and the tires are still
serviceable, rotate the tires and inflate them to recom-
mended levels when they are cool. ;

Cracked treads are usually caused by underinflation
or excessive high speed operation or a combination of
both. Tires with cracked treads should be replaced and
the replacement tires properly maintained to- avoid a
‘recurrence. - ‘ i SR

Excessive wear of one tread shoulder may be caused
by excessive speed on turns or by incorrect camber.
Incorrect negative camber will wear the inboard tire
shoulder while incorrect positive camber will wear the
outboard shoulder. If this type of wear occurs, check
camber. If camber is incorrect, the front axle housing
may need to be replaced. If camber is within specified
limits, caution the owner about excessive speed on
turns. If the tires are serviceable, rotate them and ad-
just inflation pressures to recommended levels.

Incorrect toe-in will cause the tire tread surface to
develop a feathered edge. One side of the tread will be
rounded while the opposite side develops a feathered
edge. This type of wear indicates that the tire is side
slipping and scuffing as it moves over the road surface.

A feathered edge that faces toward the vehicle in-
dicates excessive toe-in. A feathered edge that faces
away from the vehicle indicates excessive toe-out. The
direction in which a feathered edge has developed can be
determined by passing a hand over the tire tread sur-
face. Bent steering knuckle arms can also cause this type
of wear.

If a feathered edge develops, check and correct toe-in
as necessary and rotate the tires if they are serviceable.

Wide Tread Bias-Bsited Tire Wear

Bias-belted wide tread tires have an initial wear char-
acteristic that is unique to this type of tire. It occurs as a
fairly rapid but even wear of the second and sixth tread
ribs (fig. 2H-4). Wear may occur at only one of the ribs
or at both ribs simultaneously. In some cases, a slight
cupping of these ribs may also develop in addition to
wear. Although wear develops rapidly,” the degree of
wear is relatively light.
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TREAD RIB WEAR —’

-

- -—— —.—u

50516

Fig. 2H-4  Wide Tread Blas-Beited Tirs Wear

This wear characteristic is a normal condition with
wide tread bias-belted tires and is related to the tread
deflection properties of these tires. When the tread is
pressed against the road surface, all tread ribs do not
support equal portions of weight. The outer and center
ribs support the most weight while the second and sixth
ribs support the least. Because of the lighter load on the
second and sixth ribs, they are able to deflect more and
tend to slip and scrub slightly as the tire rotates. This
action causes more wear on these ribs.

Wear on the second and sixth ribs cannot be reduced
by over or underinflating the tires. Maximum benefit in
minimizing wear is obtained only by adhering to the
specifications recommended for tire inflation pressures,
tire rotation, and front wheel alignment.

- iy -
T e o .

TIRE MAINTENANCE AND CONDITION

R

P

"To maximize tire performance, inspect tires fre-
quently for signs of incorrect inflation and uneven wear
which may indicate a need for balancing, rotation, or

“alignment. Tires should also be inspected frequently for

cuts, abrasions, stone bruises, blisters, or for objects
imbedded in the tire. Weekly inspection intervals are
recommended as a minimum. More frequent inspections
are recommended when extreme temperature changes
oceur or where road surfaces are rough or occasionally
littered with debris.

As a further check of tire condition, tread wear in-
dicators are molded into the bottom of the tread grooves.
These indicators appear in the form of 1/2 inch (13 mm)
wide bands across the tread when it has worn to a
thickness of 1/16 inch (1.58 mm) or less (fig. 2H-5). The

tire should be replaced when these bands become visible.

A number of states have statutes concerning min-
imum permissable tread depths and use these indicators
as the tire wear limit.. e sbiigae

T —— -

e t——
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- _' Clean tires using a.mild soap and water solution 6nly

angzrinse- thoroughly with water: Do not’ GSe~cdustic

e B e s e . 7T i: Al
*r$oliitions or abrasive materials. To clean white sidewalls

and raised letters and numbers, use an approved white-
wall cleaner only. Do not use steel wool, wire brushes, or
materials having a mineral oil base such as gasoiine,
paint thinner, or turpentine. These materials are harm-
ful to the tires and will also discolor the white sidewalls
and raised figures.
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Fig. 2H-5 Tread Wear indicators
TIRE REPAIR

Punctured tires should be removed from the wheel
and permanently repaired from the inside using a com-
bination repair plug and vuleanized patch. When repair-
ing punctures, always follow the manufacturers
instructions for repair kit installation.

Punctures in the tread area only are repairable (fig.
2H-6). Never attempt to repair punctures in the tire

l—— REPAIRABLE AREA j

g s v R e e

““Fg. 266 Tire Repair Arsa
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_ shoulders or. sidewalls. In addition, never attempt to
repair any tire that has sustained the following damage:

* Bulges or blisters

¢ Ply separations

» Broken, cut, or cracked beads

* Fabric cracks or cuts

e Tires worn to the fabric or if wear indicators are

visible
e Punctures larger than 1/4 inch (6 mm) in diameter

Externally applied repair plugs, blowout patches, and
aerosol sealants should be considered as emergency-type
repairs only. Tires repaired in this fashion should not be
driven at speeds over 40 mph (64 km/h) or for more than
75 miles (121 kilometers) before permanent repair is
made.

TIRE ROTATION

To equalize wear, tires should be rotated at the inter-
vals specified in the Mechanical Maintenance Schedule.
The first rotation is the most important in setting the
stage for even tread wear. After rotation, adjust tire
inflation pressures to the levels recommended in the
Tire Inflation Pressure Chart.

Radial tires are not rotated in the same manner as
conventional tires. Conventional tires are rotated in a
crossing pattern. Radial tires are rotated on the same
side, front-to-rear (fig. 2H-7).

Conventional Tire Rotation Radiai Tire Rotation
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Fig. 2H-7 Tire Rotation

RADIAL. WIDE TREAD AND SNOW TIRE APPLICATIONS

Radial, wide tread, mud and snow, or conventional
tires must be installed in complete sets only. This is
especially important on vehicles with Quadra-Trac. Dif-
ferent tire types.must not be intermixed at any time.

CAUTION: Tires installed on Jeep four-wheel drive
vehicies must all be of equal circumjference to maintain
aatzsjactory operation. They must also be the same size,

i tread pattern, make, const“r&c"t’zon, and’ iflation preés:

_ sure. Intermixing tirés. of dszmtszzaor constmct‘fon

S pill-cause wnusual Romdling; nowsy operation, and accel-

erated wear of driveline components.

1

Wide tread tires must be instailed in complete sets
and only when there is adequate clearance for the tire in
the wheel well. Refer to the Tire Inflation Pressure
Chart for tire sizes allowable on each model.

Radial tires must never be intermixed with bias-ply or
bias-belted tires on any vehicle. Intermixing these tires
will produce an adverse effect on vehicle handling and
cornering stability. In an emergency situation, tires may
be intermixed but only for the duration of the emer-
gency and only if vehicle speed is kept below 40 mph (64
km/h).

Mud and snow tires must not be intermixed with
conventional tread tires on any vehicle. These tires must
also be of the same size, tread pattern, make, construc-
tion, and inflation pressure. In addition, never mix bias-
ply or bias-belted snow tires with radial-ply mud or
snow tires. :

POLYSPARE TIRE

The Polyspare lightweight spare tire furnished with
Cherokee and Wagoneer models and J-10 trucks is de-
signed for emergency use only. Operation of the tire at
speeds over 50 mph (80 km/h) and travel in excess of 100
continuous miles (160 km) is not recommended.

The Polyspare tire is mounted on a standard type 15 x
6-inch steel wheel. Correct inflation pressure is 32 psi
(221 kPa) and the tire can be inflated with conventional
inflation equlpment Installation and removal of Poly-
spare does not require special tools and the anticipated
tread life is approximately 3,000 miles (4 800 km).

 WHEELS

The standard equipment wheels used on Jeep vehicles
are safety rim, drop center, J-type wheels of all-steel
construction. Optional wheels include chrome-plated
styled steel wheels, wide rim spoke-type steel ‘wheels,
and forged aluminum wheels.

Steel wheels are of two-piece construction consisting
of a rim and center section (spider). The two sections are
welded together to form a seamless, air-tight assembly.

WHEEL MAINTENANCE AND CONDITION

Wheel condition should be checked frequently. Re-
place any wheel that is cracked, bent, severely dented,
has excessive runout, or has broken welds. The tire
inflation valve should also be inspected frequently for
wear, leaks, cuts, or looseness and should be replaced if
damaged or worn.

Clean all wheels with a mild soap and water solution
only and rinse thoroughly with water. Never use abra-
sive or caustic materials, especially on aluminum or
chrome plated wheels as the surface will be etched or the
plating severely damaged. After cleaning aluminum or
chrome plated wheels, apply a coating of protective wax
to preserve the finish and lustre.
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WHEEL BALANCING

“Wheel balancing may be performed using on or off-
vehicle equipment. However, when using on-vehicle bal-
ancing equipment, observe the following precautions:

* On vehicles with a Trac-Lok rear axle, do not use on-
vehicle equipment to balance the rear wheels. In-
stead, remove the wheels and balance them off the
vehicle using a two-plane, dynamic balancer.

* On vehicles with front hubs, place the hubs in the 4 x
2 or Free position before balancing front wheels.

* Before balancing wheels on a vehicle equipped with
a Model 208 or 300 transfer case, shift the transmis-
sion and transfer case into neutral.

* Before balancing wheels on a vehicle equipped with
a Quadra-Trac Model 219 transfer case, disconnect
the front or rear propeiler shafts as required.

Because of their unique construction, radial tires are
sometimes less responsive to certain balancing tech-
niques. In some cases, dynamic two-plane, off-vehicle
type balancing equipment will provide the most satis-
factory results with radial tires.

When balancing aluminum or chrome plated wheels,
take care to avoid damaging the wheel surface when
installing balance weights. Use self-adhering type
weights on aluminum wheels only and install them on
the back side of the wheel whenever possible.

WHEEL BEARING ADJUSTMENT

Wheel bearing adjustment is very important because
it establishes the operating clearance of the wheel bear-
..ings. A tight adjustment preloads the bearings exces-
“sively causing them to overheat A loose adjustment
allows the hub to ghlft posLtlon as bearmg load varies
~during acceleration, braking,”and cornering. A loose
bearing adjustment can produce shimmy, vibration, and
low brake pedal heights as a result of disc brakeshoe
knock back caused by rotor wobble.

Front Wheel Bearing Adjustment—CJ Modeis

(1) Raise vehicle.

(2) Remove bolts attaching front hub to rotor hub
and remove hub body and gasket.

(3) Remove snap ring from axle shaft and remove
hub clutch assembly.

(4) Straighten lip of outer locknut tabbed washer
(fig. 2H-3).

(5) Remove outer locknut and tabbed washer.

" (6) Loosen, then tighten inner locknut to 50 foot-
pounds (68 Nem) torque using tool J-25103. Rotate wheel
while tightening nut to seat bearing properly.

(7) Back off inner locknut 1/6 turn (45°-65° ) while

== ~rotating” wheelr Whéel must™ rotafe ‘freely and not dis-

),\."'

play any: l4teral’ mmzement
‘L (8) TnstatFtabbed washer and outer lockmat: -

(9) Tighten outer locknut to 50 foot-pounds (68
Nem) torque using tool J-25103 and bend lip of tabbed
washer over locknut.

(10) Recheck bearing adjustment. Wheel must rotate
freely and not display any lateral movement.

(11) Install hub clutch assembly on axle shaft.

(12) Install snap ring on axle shaft.

(13) Install gasket and hub body. Tighten hub bolts
to 30 foot-pounds (41 Nem) torque.

(14) Lower vehicle.

\

/ i

BEARING
BEARING
e
BEARING
e gﬁﬁ“'“c TABBED
it WASHER

ROTOR 80417

Fig. 2H-8 Rotor and Wheel Bearings—CJ Madeis

Front Wheel Bearing Adjustment—Cherokee-
Wagnnuer-Truck’

(1) Ralse vehlcle
(2) On models without front hubs:
(a) Remove wheel cover and hubeap.
(b) Remove drive gear snap ring (fig. 2H-9).
(c) Remove drive gear, pressure spring, and
spring cup (fig. 2H-9).

(3) On models with front hubs:

(a) Remove socket head screws from hub body
and remove body from hub clutch assembly.

(b) Remove large retaining ring from hub. Re-
move small retaining ring from axle shaft.

(c) Remove hub clutch assembly.

(4) Remove outer locknut and lockwasher (fig. 2H-
9). '

(5) Seat bearings by loosening, then tightening in-
ner locknut to 50 foot-pounds (68 Nem) torque using tool
J-6893. Rotate wheel while tightening locknut to seat
bearings uniformly.

(6) Back off inner locknut 1/6 turn (45°-65°) while
rotating wheel. b PR L 9

(N Install lockwasher Ahgn one of lockwasher
holes with peg:on-inner locknut and install- wzsheron’ ’
nat. T e A ey e e o
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Fig. 24-3 Rotor and Wheel Bearings—Cherokee-Wagoneer-Truck

(8) Install outer locknut. Tighten outer locknut to
minimum of 50 foot- pounds (68 Nem) torque using tool

J-6893.
(9) Recheck bearing adjustment. Wheel must rotate

freely and not display any lateral movement.
(10) On models without front hubs:
(a) Install Spring cup and pressure spring: .

CAUTION;:, The aprmg cup ‘must” be installed’ so the
recessed side faces the- bearing and the flat side faces the
pressure spring. The pressure sprmg should contact the
ﬂat side of the cup only.

(b) Install drive gear and drive gear snap ring.
(¢) Coat hubcap rim with Permatex Form-A-
Gasket No. 3 or equivalent and install hubcap.
(11) On models with front hubs:
(a) Install hub clutch assembly.
(b) Install small retaining ring on axle shaft.
Install large retaining ring on hub.
(¢) Install hub body on hub clutch.
(d) Install socket head screws in hub. Tighten
screws to 30 inch-pounds (3 Nem) torque.
(12) Lower vehicle.

Rear Wheel Bearing Adjustment
AMC/Jesp Rear Axie

 The. wheel bearings used in Cherokee, Wagoneer and,-

J-10 Truck models do not require adjustment. The shafts
“..used in these .axle. models are _equipped with tapered
roller bearings which are capable of accepting lateral

thrust in either direction. However, the tapered axle
shafts used in CJ models (AMC/Jeep axle) do require
correct axle shaft end play to maintain proper bearing
operating clearances. Refer to Chapter 2F—Axles for
end play measurement and adjustment procedures.

_Modei 60 Full-Floating Rear Axle

(1) Remove axle shaft attaching bolts, lockwashers,
and cone washers (fig. 2H-10).

LOCKWASHER NUT
AXLE SHAFT CONE WASHER\}‘ \

o \ J@cma@

R i A
INNER oUTER -
BEARING BEARING \
cup CupP NUT k

\
\
,“ 1
! Thi
090 26900 )
INMER GASKET
BEARING LOCKWASHER
BRAKE HUB AND WHEEL QuUTER
SUPPORT .. BRAKE NUT  BEARING
142295

PLATE

Fig. 2H-10 Model 60 Rear Axis Hub and Bearings



2H-8 WHEELS AND TIRES
B R e e B O B B o R S O T S e T

(2) Remove axle shaft and shaft gasket. Discard Proper mounting of radial tires is very important.
gasketT e T E Incomplete seating of the tire bead can produce a high
{3)- Straighten lip«of lockwasher and remove locknut frequency vibration at speeds above 45 mph (72 km/h).
and lockwasher. _ Improper bead seating can be checked by visually in-
(4) Raise vehicle. ' specting the tire. Correction involves removing and re-
(5) Rotate wheel and tighten adjusting nut to 50 seating the tire on the wheel.
foot-pounds (68 Nem) torque using tool J-25106. Because of their construction, radial tires are some-
(6) Back off adjusting nut about 1/6-turn or until times less responsive to certain methods of wheel bal-
wheel rotates freely without lateral movement. ancing. Radial tire balancing is best accomplished using
(7) Install and tighten locknut to 50 foot-pounds (68 dynamic, two-plane, off-vehicle balance equipment.
Nem) torque and bend lockwasher lip over locknut. :
(8) Check adjustment and correct if necessary. Tirs Thump

(9) Install replacement axle shaft gasket and axle
shaft. Install cone washers, lockwashers, and bolts.
(10) Lower vehicle.

Thump noise is caused by the tire moving over irre-
gularities in the road or by irregularities in the tire
itself. The sound coincides with each wheel revolution.

: 4 : To determine which tire is causing thump, inflate all
TIRE ROUGHNESS tires to 45 psi (310 kPa) temporarily and drive over the-
same roads. If thump stops, reduce the pressure in one
tire at a time and repeat the road test. Perform this
procedure until all tires have been tested and each test is
made with three tires at high pressure and one tire at
recommended pressure. When thump develops again,
the tire just reduced to normal inflation pressure is the
problem tire.

Roughness, vibration, tramp, shimmy, and thump are
usually caused by excessive wheel or tire runout, cupped
tires, or wheel/tire unbalance. These problem conditions
may also be caused by operation over rough or undulat-
ing road surfaces. Driving the vehicle on different road
surfaces will usually help determine if the road surfaces
or tires are causing the problem.

Always road test the vehicle to determine the exact’
nature of the problem. Drive the vehicle for at least NOTE: Although the procedure for diagnosing thump
seven miles (11 km) to warm the tires and remove tem- s usually effective with conventional tires, it is consid-
porary flat spots that may have formed while the vehicle erably less effective unth radial tires.
was parked. Note tire condition and wear and check and .
adjust 1nflatlon pressures to recommended levels bgfore Tire Tramp
road testing.

Tramp is caused by wheel/tire static unbalance or b

Radial-Tire Performance- Characteristics -~ -« - -~ <.~ excessive lateral runout of the tire or wheel.
As a-resuit- of their unique construction, radial tires- The most effective method for checking static balance
produce ¥ide, hahdhng} and appearance characteristics—~ ~ is by using off-vehicle balancing equipment. -
that are noticeably different from conventional tires. Static balance is the result of an equal distribution of
The low Speed ride quahty or feel of radial tires may wheel and tire Welght about the circumference of the
seem harsh when compared to conventional tires. Thisis tire. In this case, weight is distributed about the spindle
a normal characteristic and is due to the stiff belts used in such a manner that the assembly lacks the tendency
in radial tire construction. Harshness often leads to the to rotate by itself when mounted on the arbor of a
assumption that the tires are overinflated. Do not un- balancing machine. ;
derinflate radial tires in an attempt to correct this con- Static unbalance occurs when an unequal portion of
dition. Inflate radial tires to recommended levels only. weight is concentrated at one point on the tire and wheel
Because radial tire body plies are positioned at a 90 (fig. 2H-11). It causes a vibratory-type pounding action
degree angle to the tread centerline, they have highly which is referred to as tramp or hop.
flexible sidewalls. It is this flexibility which produces a Dynamic balance is the result of an equal distribution
characteristic sidewall bulge making the tire appear un- of wheel/tire weight around the plane of rotation (fig.
derinflated. This is a normal condition. Do not attempt 2H-12). This causes the wheel to rotate smoothly about
to reduce this buige by overinflating the tire. Check the axis that bisects the wheel and tire centerline.
inflation. pressure using an accurate gauge and inflate Dynamic unbalance occurs when unequal forces are
radial tires to recommended levels only. concentrated at opposing points on the tire circum-
At speeds of 15 mph (24 km/h) or less, radial tires ference. It will cause shimmy and vibration at medium
may generate a side-to-side or waddle motion. This mo- and high speeds (fig. 2H-12).

tion is a normal radial tire characteristic and. js.due. to. —— -The-mest-effeetive method for balancing-wheeis and

the highly flexible sidewall. An objectionable waddle . tires is by using equipment that will correct both static
- condition- can berreduced only ‘byix-'qﬁta’t‘:iqg;mtg‘eﬁ.};%ﬂ"qnj&jinafnmlance: Dynamic,. two-plane balancing
""" "Wheel balancing will'not alleviate this condition. ~ equipment is preferable.
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Fig. 2H4-12  Dynamic Unbalance

Since procedures vary with different machines,-follow
the equipment manufacturers operating 1nstructlons ex-
plicitly to obtain satisfactory results. - % :

WARNING: On-vehicle type wheel balancers may be
used onm the rear wheels of vehicles equipped wnth a
Trac-Lok differential, but only after raising.the rear end
and removing the wheel oppostie the one being balanced.
In addition. do not exceed 35 mph (56 km/h) on the
speedometer when spinning wheels. As a result of dif-
ferential action, actual wheel speed is double the speed
indicated on the vehicle speedometer. The centrifugal
force generated by a tire spinming at high speed could
cause damage and personal injury.

Wheel and Tire Runout

Excessive radial or lateral runout of a wheel or tire
can cause roughness, vibration, tramp, tire wear, and
steering wheel tremor.

Before checking runout, drive the vehicle for at least
seven miles to remove temporary flat spots that may
have formed in the tires. Flat spots must be removed to
avoid false readings when measuring runout.

Measure runout using a.dial indicator. All measure-
ments should be made on the vehicle with the tires

inflated to recommended levels and with the wheel bear-
ings adjusted to specifications.

~ Measure radial runout at the center and outside ribs
of the tread face (fig. 2H-13). Measure lateral runout at
the tire sidewall just above the buffing rib on the side-
wall (fig. 2H-13).

On conventional tires, radial runout should not exceed
0.105 inch (2.66 mm) and lateral runout should not ex-
ceed 0.080 inch (2.03 mm). Mark the high points of lat-
eral or radial runout for reference.

LATERALLY

41412

RADIALLY

Fig. 2H-13

Measuring Tirs Runout
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On radial tires, radial runout should not exceed 0.080-.
inch (2.03 mm) and lateral runout should not exceed

0.100 inch (2.54 mm). -

If the tire radial or lateral runout exceeds specified

limits, it will be necessary to check wheel runout to
determine whether the wheel or tire is at fault.

Wheel radial runout is measured at the wheel rim just
inside of the wheel cover retaining nibs (fig. 2H-14).
Wheel lateral runout is measured at the wheel rim bead
flange just inside the curved lip of the flange (fig. 2H-
14). Mark the high points of radial or lateral runout for
reference.

LATERALLY 41413

RADIALLY

Fig. 2H-14 Measuring Wheel Runout

Wheel radial runout should not exceed 0.035 inch (0.88
mm). Wheel lateral runout should not exceed 0.045 inch
(1.14 mm).

If tire runout exceeds specified.limits but whesl.run--

_ out is within limits, runout may be reduced to an accept-
able level by changing tire position on.the"wheel so that
the previously marked high points are 180 degrees apart.

NOTE: On vehicles unth disc brakes, excessive wheel
lateral runout may be caused by excessive rotor hub-to-
bore runout. Refer to the Rotor Inspection procedure in
Chapter 2G.

VIBRATION

Vibration may be caused by tire and wheel unbalance
or runout, incorrect wheel bearing adjustment, loose or
worn suspension or steering components, worn or defec-
tive tires, certain.tire tread patterns, incorrect universal
joint angles, worn universal joints, excessive propeller
shaft runout or yoke runout, rotor or brakedrum runout,
loose engine or transmission supports, or by engine op-
erated accessories.

Vibration Types

There are two types of vibration which are referred to

.

floorpan, or steering wheel and usually produce some

visible motion in the rear view mirror, fenders, dash
panel, or steering wheel.

Audible vibrations are heard or sensed above normal
background noise and may or may not be accompanied
by a mechanicai vibration. In some cases, they occur as a
droning or drumming noise while in other cases they
produce a buffeting sensation that is felt or sensed by
the driver rather than heard.

Vibration Sensitivity

Mechanical and audible vibrations are sensitive to
changes in engine torque, vehicle speed, or engine speed.
They usually occur within one, or sometimes two well-
defined ranges in terms of vehicle speed, engine rpm,
and torque application.

Torgue Sensitive

This means that the condition can be improved or
worsened by accelerating, decelerating, coasting, or
maintaining a steady vehicle speed and application of
engine torque.

Vehicie Speed Sensitive

This means that the vibration occurs at the same
speed and is not affected by engine torque, engine rpm,
or transmission gear selected.

Engine Speed Sansitive

This means that the vibration occurs at varying ve-
hicle: speeds. when a different transmission gear is se-

.lected. It can sometimes be isolated by increasing or

decreasing engine: speed with the transmission in
neutral.

Vibration Diagnosis

A proper vibration diagnosis should always begin
with a road test. Corrective measures should not be
attempted until the vibration type, magnitude, and
speed range have been established by a road test.

Road Test

During the road test, drive the vehicle on a road that
is smooth and free of undulations. If vibration is appar-
ent, note and record the following:

* The speed range in which vibration occurs

* The type of vibration—mechanical or audible

o [f the vibration is affected by changes in vehicie
speed, engine rpm, or engine torgue

* Determine-the vibration sensitivity—torque. sensi-

sensitive
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Diagnosis Procadurs

When the vibration type, sensitivity, and range has
been determined, refer to the Vibration Diagnosis Chart
for probable causes.

Consider correcting only those items coded on the
charts that are related to the problem condition.

Refer to the following correction codes for a descrip-
tion of the various corrective procedures.

Vibration Diagnosis Chart Codes

TRR—Tire and Wheel Radial Runout. Vehicle speed
sensitive mechanical vibration. Not a cause of vibration
below 20 mph. Speed required to cause vibration in-
creases as runout decreases.

WH-—Wheel Hop. Vehicle speed sensitive mechanical
vibration. Not a cause of vibration below 20 mph (32
km/h). Generates rapid up-down movement in steering
wheel and dash panel. Most noticeable in 20-40 mph (32-
64 km/h) speed range. Caused by tires having radial
runout of more than 0.045 inch (1.14 mm). Balancing
ineffective, faulty tire shouid be replaced.

TB—Tire Balance. Vehicle speed sensitive mechanical

vibration. Static unbalance not a cause of vibration be-

low 30 mph (46 km/h). Dynamic unbalance not a cause

of vibration below 40 mph (64 km/h).

TLR—Tire and Wheel Lateral Runout. Vehicle speed
sensitive mechanical vibration. Not a cause of vibration
below 50-55 mph (80-88 km/h) unless runout is extreme.
Generates front end shimmy if extreme.

TW—Tire Wear. Vehicle speed sensitive mechanical vi-
bration. Abnormal wear causes vibration in 30-55 mph
(50-88 km/h) range and may generate whine noise at
high speed changing to growl noise at low speed.

W—Radial Tire Waddle. Normal condition with radial
tires. Construction causes side-to-side motion at speeds
up to 15 mph. Rotate tires to reduce condition. Replace
tires if condition is extremely severe.

UJA—Universal Joint Angles. Incorrect angies cause
mechanical vibration below 20 mph (32 km/h) changing
to mechanical and/or audible vibration at 35 to 55 mph
(56 to 88 km/h). Torque sensitive vibration.

UJ—Universal Joints. If needle bearings, bearing cups,
or bearing ends of spiders are worn, damaged, over-
tightened, or loose, they will cause mechanical vibration
at almost any speed. Torque and vehicle speed sensitive
vibration.

PSY—Propeller Shaft and Yokes. Not a cause of vibra-
tion below 35 mph (56 km/h). Excessive runout, unbal-
ance, missing balance weights, undercoating on shaft
tube, dents or bends in tube will cause mechanical vibra-
tion at 35 mph (56 km/h) and above. Torque and vehicle
speed sensitive vibration.

WB—Wheel Bearings. Loose bearings cause shimmy-
like vehicle speed sensitive mechanical vibration at 35
mph (56 km/h) and above. Rough or damaged bearings
will also generate growl noise at low speed or whine
noise at high speed.

AN—Axle Noise. Axle not a cause of vibration unless
axle shaft is bent or front axle shaft U-Joint is damaged.
Worn or damaged axle gears or bearings.wiil cause noise
in varying speed ranges in relation to amount of engine
torque applied.

SSC—Suspension and Steering Components. Worn,
damaged, or loose. suspension components. (steering
damper, steering knuckles, pitman arm, springs, spring
U-bolts or center bolts, shocks, tie rod ends, etc.) can

- cause mechanical or audible vibrations at many speeds.

Can be torque and vehicle speed sensitive.

EA—Engine Driven Accessories. Loose or broken AC
compressor, power steering pump, water pump, air
pump, alternator, etc. can cause engine speed sensitive
mechanical vibration. Usually apparent when transmis-
sion is shifted into neutral and engine rpm increased.

ADB—Accessory Drive Beits. Loose, worn belts can
cause engine speed sensitive audible vibration that
sounds like droning, fluttering, or rumbling noise.

DEM—Damaged Engine or Transmission Mounts. If
loose, worn, or broken can allow engine, transmission, or
engine accessories to contact body causing noise and
vibration.

ES—Exhaust System. Loose or broken components may
contact body causing noise. In addition, mispositioned
components (e.g., muffler, converter, pipes, hangers)
may also contact body or driveline components causing
noise.
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SPECIFICATIONS

Yibration Diagnosis Chart

Correction Codes For Mechanical Vibrations Within Specific MPH (km/h) Ranges

.

Vibration
Sensitivity 10 20 30 40 50 60 70 80 90
(16 km) (32km) (48km) (64km) (80km) (96km) (112km) (128 km) (144 km)
TRR and SSC -
}Q— W et e e e e B8
Vehicle
Speed WH TLR
Sensitive PSY
e JJ and AN
- WB —=
Torque . Ud and AN :
Sensitive e UJA =Y JA =
Engine ES
Speed o (5 f) svesissgsmngin
Sensitive ~=—t— DEM _.i._..
hiticat Correction Codes For Audible Vibrations Within Specific MPH (km/h) Ranges
ibration
Sensitivity 10 20 30 40 50 60 70 80 90
(16 km) (32km) (48 km) (64 km) (80km) (96 km) (112km) (128 km} (144 km)
- T ;
il PSY
Vehicle S !
Speed e U 3G WH i
Sensitive - T™W
WB
Torque A}N
Sensitive ~—UJ and TED ——>
Engine -. ] EA aﬁd ES
Speed ~ADB
Sensitive gl DEM i
41371




Tire Inflation Pressure Chart
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B e e i S B T e B A e o T R T e RO S SR BRSO R e S S e A i)

Normal Load @ Maximum Load @
Sustained Sustained
GVW Tire Load Driving Under 65 mph Driving Under 65 mph .
Mods! Rating Size Range | Over 65 mph | (105 kmih) | Over 65 mph| (105 kmih) Whinei Szn
(105 kmih) @ {105 km/h) @
Ibs kg Front | Rear | Front | Rear | Front ear | Front | Rear
CJ-5 3750 | 1700 9-15LT B 35 35 25 25 40 40 30 30 15x 8
& & & H78-15 B&D 24 24 20 20 28 28 24 24 15 x 5.50
CJ-7 4150 | 1882 L78-15 B&C 24 24 20 20 24 24 20 20 15 x 8
Cherokee L78-15 B 24 24 20 20 32 32 28 28 15 x 8 | Aluminum
& 6200 | 2812 P225/75R-15 SL® 31 31 28 28 35" 35* 32 32 15'% 47 Wheel
Wagoneer P235/75R-15 SL® 31 31 28 28 35" 35* 32 32 15x7 is
10R-15LT B 35 35 25 25 45* 45* 35 35 15 x 8 15x 7
H78-15 B 28 28 24 24 32° 32* 32 32 15x 6
H78-15 D 28 28 24 24 36 36 32 32 16 x 6 | Aluminum
J-10 Truck | 6200 | 2812 L78-15 B 24 24 20 20 32 32 28 28 15x8 Wheel
P225/75R-15 SL® 31 31 28 28 35° 35* 32 32 15x 6 is
10R-15LT B 35 35 25 25 45* 45* 35 35 15x8 R o
6800 | 3084 8.75-16.5 c 40 40 30 30 50~ 55* 40 45 16.5x 6
J-20 Truck 9.50-16.5 D 45 45 35 35 55* 70* 45 60 16.5 x 6.75
7600 | 3447 9.50-16.5 D 45 45 35 35 55°* 70* 45 60 16.5 x 6.75
8400 | 3810 9.50-16.5 D 45 45 35 35 55* 70* 45 60 16.5 x 6.75
Cherokee &
Wagoneer
with 6200 | 2812 H78-15 D 28 28 24 24 40* 40* 38 38 15x 6
'|Snow Plow H78-15 D 28 28 24 24 40" 40* 38 38 15 x 7 | Aluminum
Package Whesi
J-10 Truck is
with 6200 | 2812 H78-15 D 28 28 24 24 40* 40" 38 38 15x6 18 x 7
Snow Plow ; > 2 L i
Package

NOTE: Inflate tires while cold, before running. Do not reduce pressure if tires are warm.

*Speed limited to 74 mph (119 km/h).
® Normal Load: Frequently selected accessories plus driver and two passengers. For CJ models, driver and one passenger.

® Maximum Load: Gross Vehicle Weight Rating (GVWR).
® SL is approximate metric tire-equivalent of load range B.
@ Sustained driving over 74 mph (119 km/h) for Cherokee and Wagoneer except where indicated by asterisk (*).

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

USA (ft-ibs) Metric (N-m)
Service Service
Service in-Use Service In-Use
Set-To Recheck Set-To Recheck
Torque Torque Torque Torgue
Caliper Mounting Bolt (Cke-Wag-Trk) . . . . . . .. ittt ittt it e s 35 30-40 47 41-54
Caliper Support Key RetainingScrew (CJ) . .. . .. ... .. ... ... ... ... .. 15 15-18 20 20-24
Wheel Retaining Nuts:
o i T SEIRG e PR S GOSN I U S0 SR SUTRINIRER S ¢TI DRIPE) T S 75 65-80 102 88-108
Ckas=Wag=J=30:Trk. .. . . . . v o i iie e s sinibn s s o v a0 o a a0 s s ainsnoes 75 65-90 102 88-122
s B T B G e S e NP oo S Ml ¢ Wi S g IS A e e 130 110-150 176 149-203
Wheel Bearing Adjustment (CJ):
e 1Y ¢ R T T T AR R ot VSR B R R i< TR S I TR A S P O 50 50 min. 68 68 min.
inner Lodkadr IAAIUSHIBO NI, & . uime ol tutie. s b5 qum o absp o ons ooy s o o Tighten to 50 foot-pounds (68 N-m) torque and

back locknut off 1/6 wrn (459-65° while rotating wheel
Wheei Bearing Adjustment (Cke-Wag-Trk):
COUREISEREE. . ', S0\ . B L o s A e e s it s e e ol WSO 8 e d 50 50 min. 68 68 min.

AR LoBInBY. . L 74 T L L B LU R Bl e S, Tighten t0.50 Footpounds (88 Nom), and back off

locknut 1/6 turn (459-659) while rotating wheel

Tire Radial Runout:

ety T T TV N e (R S NSUTI WRPY IVOROMRRIN. <P B RORTRR PR R S 0.105 inch 2.66 mm
Aackalslimel @67 4, B8, . 8L LT JaRNh e Lo B e B e s Bl g el 0.080 inch 2.03 mm
Phriliaturdl BUnoUL IAINE: . . B0 . 00000 § 5 by Bl st BB vosde HE - e 0.100 inch 2.54 mm
Wheel Radial Runout (All). . . . . . . . . e e 0.045 inch 1.14 mm
Vel Catral FIROUT AR . o v ¢ 2o i s Bon i sl o o wo e T Ty s a1 b A - 0.045 inch 1.14 mm

All Torque vaiues given in foot-pounds and newton-meters with dry fits uniess otherwise specified.
80419
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