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GENERAL

The steering linkage consists of a steering gear pit-
man arm, a connecting rod, a tie rod, a steering damper,
and an integral steering arm and steering knuckle. Ball
ends and adjusting tubes are used on the tie rod and
connecting rod for toe-in adjustment and steering wheel
alignment (figs. 2M-1 and 2M-2).
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The connecting rod is attached to the pitman arm at
one end and to the tie rod at the opposite end. The tie rod
ends are connected to the steering knuckle arms. The
steering damper is attached to the tie rod on one end and
to a bracket on the left spring tie plate at the opposite
end.
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Fig. M- Steering Linkaga—Chamku-Wagonm-Tmck Modeis
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Fig. 2M-2  Steering Linkage—CJ Modeis

On Cherokee, Wagoneer and Truck models, the tie rod
(fig. 2M-3) consists of a solid rod that is threaded on one
end and has a ball end assembly at the opposite end. An
adjusting tube and removable ball end complete the tie
rod assembly. The tie rod threaded end has right-hand
threads to accept the adjuster tube. On CJ models, the

tie rod has bail ends and adjusting tubes at-both ends.

The ball end that connects to the tie rod is threaded into
the adjusting tube. The tie rod has a large boss located
about eight inches from the unthreaded end. A tapered
hole machined in this boss accepts the connecting rod
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end. The steering damper is connected to a bracket clam-
ped to the center of the tie rod.

The connecting rod (fig. 2M-4) is threaded on one end
and has a ball-end assembly at the opposite end. An
adjusting tube and removable ball end complete the
connecting rod assembiy. On Cherokee, Wagoneer and
Truck models, the end having the integral ball end as-
sembly is connected to the tie rod. On CJ models, it is
attached to the right hand steering arm. The threaded
end, with the adjusting tube and removable ball end, is
attached to the pitman arm.
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TIE ROD

Removal

(1) Remove cotter pins and retaining nuts at both
ends of tie rod and from end of connecting rod where it
attaches to tie rod.

(2) Remove nut attaching steering damper push rod
to tie rod bracket and move damper aside.

(3) Remove tie rod ends from steering arms and
connecting rod using puller.

NOTE: After removal, the tie rod ends can be removed
by loosening the adjusting tube clamp bolts and un-
threading the ends.

Instailation

(1) Attach tie rod ends to steering arms. Tighten
nuts to 50 foot-pounds (68 Nem) torque and install re-
placement cotter pins.

(2) Attach connecting rod to tie rod. Tighten nut to
60 foot-pounds (81 Nem) torque on CJ models and 70
foot-pounds (95 Nem) torque on Cherokee, Wagoneer
and Truck. Install replacement cotter pin in retaining
nut.

(3) Attach steering damper to tie rod bracket.

(4) Adjust toe-in as necessary.

CONNECTING ROD

The steering connecting rod can be removed by remov-
ing the cotter pins and nuts from both ball ends and
removing the rod. The steering connecting rod ball stud
ends cannot be disassembled for service.

When installing the steering connecting rod, place the
wheels in the straight-ahead position and place the
steering arm parallel to the centerline of the vehicle. The
steering gear pitman arm must be indexed with the
alignment marks on the pitman arm and steering gear
shaft and the steering gear must be centered. When the
steering arm is correctly positioned, install the con-
necting rod.

STEERING DAMPER

The steering damper used on Cherokee, Wagoneer and
Truck modeis has mounting eyelets at each end (fig. 2M-
5). The damper used on CJ models has a mounting eyelet
at the body end only as the push rod is threaded to
accept a mounting bracket retaining nut (fig. 2M-6). The
body end of the damper attaches to a stud on a bracket
mounted between the left axle spring and axle spring
pad. The push rod end is attached to a bracket that is
clamped to the tie rod.

The steering damper is serviced as an assembiy only.
If damaged or leaking, replace the damper. However,
the rubber mounting bushings used in the damper eye-

lets or on the push rod can be replaqedfﬁdividually if

necessary. :
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Fig. 2M-5 Steering Damper—Cherokee-Wagoneer-Truck Modeis
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Fig. 2M-6  Steering Damper—CJ Modeis
Removal

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

(2) Remove locknut attaching damper to tie plate
bracket and lift damper off stud.

{3) Remove locknut attaching push rod end to tie
rod bracket and remove damper assembly.

Instailation

(1) Insert rubber bushings in damper eveiets or on
push rod.

(2) Position push rod on tie rod bracket stud and
install attaching parts.

(3) Install rubber bushings in damper body mount-
ing eyelet.
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(4) Extend damper piston rod (by pulling back on
damper body) and install mounting eyelet on tie plate
bracket stud.

(5) Install and tighten ail locknuts securely.

FRONT WHEEL ALIGNMENT

Alignment should be checked and adjusted using an
alignment rack. To ensure correct alignment, the follow-
ing inspection is recommended.

(1) Equalize tire pressures and place vehicle on level
surface.

(2) Check
alignment.

(3) Inspect steering knuckle pivots, spindle, and
wheel bearings for looseness.

(4) Check for spring sag.

(5) Check brakes and shock absorbers for proper
operation.

(6) Check steering gear adjustment.

(7) Check front and rear wheel tracking.

(8) Check for broken spring center bolts.

steering gear-to-steering column

NOTE: Be sure all front suspension and steering sys-
tem nuts and bolts are tight before checking wheel
alignment.

(9) Check caster, camber and toe-in.

Toe-in

Refer to figure 2M-7. The use of an alignment rack to
measure toe-in is recommended.

The distance between the rear of the tires should be
greater than at the front by 3/64 to 3/32 inch (1.19 to
2.38 mm).
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Fig. 2M-7 Front Wheel Toe-in (Top View}—Typical

To adjust toe-in, loosen the adjuster tube clamp bolts
and turn the tie rod in or out with a small pipe wrench.
-The tie rod has both-right- and left-hand-threads to -

_provide equal adjustment at each~wheel. After-adjust- ~
‘ment; tighten the clamp bolts to specified.torqués-""-. = -

Camber

Refer to figure 2M-8. Correct wheel camber of 0° is
preset in the front axle at the time of manufacture and
cannot be altered by adjustment. It is important that
camber be the same on both front wheels. Camber angle
should be checked using wheel alignment equipment.

CAUTION: Do not attempt to adjust the camber angle
by heating or bending the axle or any suspension com-
ponents. If camber is incorrect, the component(s) caus-
g an ncorrect camber angle should be replaced.

H-d— VERTICAL LINE

VERTICAL LINE—O‘”

CAMBER ANGLE CAMBER ANGLE ===

Fig. 2M-8 Front Wheel Camber

Gaster

Refer to figure 2M-9. Axle caster is preset at + 6° for
CJ models and + 4° for Cherokee, Wagoneer and Truck
models. Caster should be checked using wheel alignment
equipment. If caster is incorrect, adjustment can be
made by installing tapered shims between the axle pad
and suspension springs.
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[f caster is correct and the axle is not bent or twisted,
a satisfactorv check may be made by road testing the
vehicle and checking steering wheel return.

Before road testing, check and correct tire inflation
pressures. Be particularly careful to inflate both front
tires to exactly the same pressure.

During the road test, turn the steering wheel from
side-to-side and make turns to both the left and right. If
the vehicle turns easily to either side and the steer-
ing wheel returns to center unassisted, caster is correct.
However, if the vehicle turns to either side easily but the
steering wheel does not return to center unassisted,
incorrect caster is indicated.

STEERING WHEEL SPOKE ALIGNMENT

After checking and adjusting front wheel alignment,
align the steering wheel spokes as follows:

(1) Turn steering wheel until spokes are in centered
position and clamp steering wheel in place.

(2) Loosen connecting rod adjusting tube clamps
and turn tube until front wheels are in straight ahead
position.

(3) Tighten adjusting tube clamps.

(4) Road test and check steering wheel alignment.

FRONT WHEEL SHIMMY

Front wheel shimmy can be caused by one or more of
the following conditions:

e Loose front wheel bearings

e Worn, unbalanced, or out-of-round front tires

» Loose steering damper bracket

e Steering damper malfunction

* Worn or loose tie rod-ends

* Worn, loose, or incorrectly preloaded steering

knuckle ball studs

e [ncorrect tire inflation pressures

The following procedure outlines a method for deter-
mining and correcting the causes of wheel shimmy:

(1) Raise vehicle front end.

(2) Inspect front tire condition and check and cor-
rect inflation pressures. Check tires for evidence of un-
balance such as cupping, scalloping, flat spots, or bald
spots. Balance or replace tires exhibiting these
conditions.

(3) Check and correct front wheel bearing adjust-
ment if necessary. Refer to Chapter 2H for procedure.

(4) Inspect steering damper mounting brackets or
retaining nuts for being loose. If loose, tighten nuts or
center bracket on tie rod and tighten attaching bolts.

(5) Check steering damper operation. Disconnect
damper at tie rod bracket and alternately compress and
extend damper piston fully. Piston action should be

smooth and uniform throughout each stroke. Higher

-

resistance on extension stroke than compression stroke
is normal condition. Replace damper if lack of resistance
Is evident.

(6) Inspect tie rod ends. Replace any tie rod end that
exhibits excessive play.

i7) Inspect steering knuckle ball studs. Insert pry
bar between knuckle and yoke, adjacent to ball stud, and
pry against each stud. If studs do not move or appear to
be loose in stud socket, proceed to next step. If any stud
moves or appears loose, reseat both studs in that side of
axle as follows:

(a) Remove wheels and axle shafts.

(b) Loosen lower ball stud jamnut and remove
cotter pin and slotted nut from upper ball stud.

(¢c) Unseat both ball studs by striking them
with lead hammer and remove upper ball stud split ring
seat using tool J-25158. Discard seat after removal.

(d) Remove lower ball stud jamnut and remove
steering knuckle. Discard jamnut after removal.

(e) Clean split ring seat threads and lower stud
taper in steering knuckle. Clean threads and tapered
surfaces of bo.. hall studs and clean threads in upper
ball stud retain.  ~ut.

(f) Posi knuckle on axle yoke and install
replacement lowe. Il stud jamnut finger tight (only).

(g) Install .d tighten upper ball stud slotted
nut to 10-20 foot-}- «nds (13-27 Nem) torque to draw
lower ball stud intc tapered hole in axle yoke. Do not
install upper ball stud split ring seat at this time.

(h) Tighten replacement lower ball stud jamnut
to 80 foot-pounds (108 Nem) torque.

(i) Remove upper ball stud slotted nut and in-
stall replacement split ring seat using tool J-25158.
Tighten seat to 50 foot-pounds (68 Nem) torque. Install
and tighten upper bail stud slotted nut to 100 foot-
pounds (136 Nem) torque. Align and install cotter pin
without loosening slotted nut.

(j) Loosely install axie shafts and steering spin-
dles and measure turning effort of each steering
knuckle. Refer to Ball Stud Preload Measurement in
Chapter 2F—Axles. If turning effort is less than 10 foot-
pounds (14 Nem) torque, proceed to next substep. If
turning effort is more than 10 foot-pounds (14 Nem)
torque. replace upper and lower ball studs and repeat
Ball Stud Preload Correction procedure in Chapter
2F —Axles.

(k) Install axle sharts and repeat procedure out-
lined in step (7).

(1) Install wheels and lower vehicle.

(8) On CJ models not equipped with steering
damper, instail steering damper kit if steering com-
ponents are OK.

(9) Lower vehicle.

(10) Road test vehicle to verify effectiveness of
repairs.
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SPECIFICATIONS

Torque Specifications

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

USA (ft. Ibs.)

Service
Service In-Use
Set-To Recheck
Torque Torque
Connecting Red GlamrBalt «~ G & 14, . w3 e dU8 U 3 0idd v e ma v wv o s s 12 10-15
Connecting Rod Clamp Bolts — Cke, Wag, Trk . . . .. D b o e ol o it s e B et o 30 25-35
Connecting Rod End-to-Tie Rod Nut (5/8-18) . . . . . ... .. ... . ......... 70 minimum
Connecting Rod End-to-Pitman Arm Nut (9/16-18) . . . . . . ... ... ... ..... 60 minimum .
Pitman Arf 36 PremaniShaft Nt 250 L SRR 0 s 6 2360 e, 188 | L. L i 185 160-210
Steering Damper Locknuts — Cke, Wag, Trk . . . . . . . . . . . ... . ... ... 30 24-36
Steering Damper Bracket U-Bolts — Cd. . i v v v w vip so v o5 siw s v asie oow v s s 12 8-15
Steering Damper Locknut (3/8-24) CJ. . . . . . . . . 0 22 16-28
Steering Damper Locknut {(7/16-200 CJ . . . . . . . . . . . . i . 30 24-36
BnenBalliStudiRBralintaNue . b it o s Seemnedas o on) o Ralal T o s o Spmiam v 100 —
R g e 0T T 1T | e TR L Y S 4 I 80 -
Upper Hall 'S0 SphtRing Seatt . 0 1Py, VRS TEIESRC L L L L AR Y 50 —
Tie Rod Clamp Bolt {5/16:24) CJd. . . .18/ o o 20 5N i B A& v v nie o = 12 10-15
Tie Rod Clamp Boit (7/16-14) Cke, Wag, Trk. . . . . .. . .. . ... ... ...... 30 25-35
Tie Rod Stud NUTS <G | 1 o0 v v ocimion « 3 e e oo 5 s e e e e e g e 40 minimum
T Bodbiatdiary e Cie  Waa: TSt oo T ST T s AR 60 minimum
Whael Nais = CIE 8000 S0 NRH W8 L, GBI L ol s e e e e s 75 65-30
Wheal NU1Ss — Ckie, WAG - TOTPR. . v v viviridl o il s s dhimes o o o oo v ar o 75 65-80
VUnaalaNuge <o JsBOTC. & o s noe 5imm s %0 i Fobin o B 55 R Sa B S B e e Al 130 110-150
All torque values given in foot-pounds and newton-meters with dry fits uniess otherwise specified.
*Tightened to casteilated nut siot only. Do not loosen nut to obtain desired torque.
Front Wheel Alignment Specifications
Steering'Axisinclingtion: "L ¢ ... . . 0L ISR S 8-1/20
Caster
e T T I +60(+10)
Cherokee, Wagoneer, and Truck. . . . . . .. ... ..... +40(+190)
Cambee s oL L R L L e D 0° (+1/2°)

TOBI .o it e Bl TR s e oIS 4 e BN 3/64 to 3/32-inch
: (1.19 to 2.38 mm)

Turning Angie

Az o s i RN 0 B s e T e R U 319 t0 320
Cherokee, Wagoneer, and Truck. . . . . ... ....... 379 to0 38°
80436

Metric (N-m)

Service
Set-To
Torque

16
41
95 minimum
81 minimum
251
41

41
54 minimum
81 minimum
102
102 .
176

Service
In-Use
Recheck
Torque

14-20
34-47

217-285
33-49
11-20
22-38
3349
14-20
34-47

88-122
88-108
149-203

30070
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GENERAL

Jeep vehicles are equipped with semi-elliptic leaf
springs and dual-action hydraulic shock absorbers at
front and rear. A front axle stabilizer bar is standard on
Cherokee, Wagoneer, and Truck models and CJ models
with the molded hard top. A front stabilizer bar is op-
tional on all other CJ modeis.

Front and rear suspension springs are mounted paral-
lel to the frame side rails. The forward end of the front
springs and the rear end of the rear springs are attached
to the frame by pivoting shackles. The opposite spring
ends are attached to the frame by fixed pivot bolts. All
spring ends have silent-block type rubber bushings
which-do not require lubrieation.

The front springs are mounted below the axle on all
Jeep vehicles. CJ models use multi-leaf front springs
(fig. 2N-1). Cherokee, Wagoneer, and Truck models use
tapered-leaf or multi-leaf front springs (fig. 2N-2).

The multi-leaf rear springs used on CJ models are
mounted below the axle (fig. 2N-3).

The rear springs used on Cherokee, Wagoneer, and
Truck models are either multi-leaf or tapered-leaf
springs and are mounted above the axle (figs. 2N-4 and
2N-3).

The leaf springs on all Jeep models are attached to the
axle by U-bolts and tie plates and are positioned on the
axle by spring saddles welded to the axle tubes. Spring
center boits and spring clips are used to align and hold
the spring leaves in position. If the vehicle is used for
severe, off-road operation, the springs should be exam-
ined periodically for broken or shifted leaves, loose or
missing clips, and broken center bolts.

bqueaking noises can be generated when movement
between “the Spring bushings and metal parts occurs.
" This noise ean usually be eliminated by tlghtemng the
spring-attaching-bolts to the specified torque. However,

if squeak noises persist after bolt tightening, check for a
bushing that is loose in the spring eye, or misaligned
(not centered in spring eye), or spring misalignment
caused by damaged suspension components. Repair as
necessary if any of these conditions are discovered.

The spring eye bushings do not require any type of
lubrication. Do not attempt to eliminate bushing noises
by lubricating them. Grease and mineral oil-base lubri-
cants can cause deterioration of the bushing rubber.

SUSPENSION JOUNCE AND WINDUP BUMPERS

A front axle windup bumper is used on CJ models
only. The bumper consists of a stamped bracket with a
rubber bumper attached to it (fig. 2N-6). The bracket is
attached to the inner side of the right frame rail adja-
cent to and just above the front axle housing. During
severe operation when extreme spring movement and
front axie travel occurs, the bumper contacts a pad on
the front axle housing to prevent excessive housing
movement.

All models are equipped with frame-mounted jounce
bumpers located at the front and rear of the vehicle
suspension. The bumpers are attached to the underside
of the frame rails and are positioned over and in line
with the axle tubes.

SHOCK ABSORBERS

The hydraulic, dual-action shock absorbers used on
Jeep vehicles are designed to control suspension spring
movement. The shock absorber upper ends are attached
to brackets located on the frame rails. The lower ends
are attached to the spring tie plate or axle tube. Rubber
bushings are installed in the shock mounting eyes to
damp out road shock and noise. -
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Fig. 2N-1  Front Spring and Shock Absorber—GJ

Dual front shock absorbers are available as an option Squeak noises from the shock bushings can be gener-
on Cherokee and J-10 Truck models. The internal val- __ated if movement between the bushings.and metal parts

_vifig'of these sfiock"absorbers is designed to increase the _ oceurs. This noise can usually be eliminated by tight-
L damping forces-rieeded to chthon—;t%ncoﬁntered‘ enin%_ the shock mounting nuts. However; if squeak

= imoffiroad operation. ~ noises persist, check for damaged or worn bushings or
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Fig. 2N-2 Front Spring and Shock Absnrhpr—Chsmkga-Waquncer-Truck

damaged shock mounting components. Repair as neces-
sary if any of these conditions are discovered.

The shock absorber bushings do not require any type
of lubrication. Do not lubricate the bushings in an at-
tempt to reduce bushing noises. Grease or mineral oil-
base lubricants can cause deterioration of the bushing
rubber.

The shock absorbers are not refillable or adjustable. If
a malfunction occurs, the shock absorber must be re-
placed as an assembly. To test a unit, hold it in an
upright position and work the shock piston up and down
four or five times. Shock action throughout each stroke
should be smooth and produce an equal amount of re-
sistance in each direction.

Shock Absorber Repiacsment

~(1) Raise vehicle. : R —— VRSN
(2) Position hydraulic jack underaxle.anéraxse axle -

to relieve springs of axle weight. . = = o 0.

(3) Remove washers and locknuts attaching shock
absorber to upper and lower mounting pins.

(4) Remove shock absorber and remove bushings
from shock mounting eyes.

(5) Install replacement bushings in shock mounting
eyes. Do not lubricate bushings, instail them dry.

(6) Position replacement shock absorber on mount-
ing pins.

(7) Install shock absorber attaching washers and
locknuts. Tighten locknuts to specified torque.

(8) Lower vehicle and remove hydraulic jack.

STABILIZER BAR

The stabilizer bar extends across the front underside
of the frame and is attached to the frame rails by clamps
and rubber bushings (fig. 2N-7). The bar ends extend
rearward to a position above the front springs and are

connected to the axle and springs by connecting -links

(fig. 2N-8).
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Fig. 2N-3  Rear Spring and Shock Absorber—CJ

FRONT SPRING (5) Remove spring U-boits and tie plates.
(6) Remove bolt attaching spring front eye to
shackle.
fAsmovai (7) Remove bolt attaching spring rear eye to spring

hanger.

(1) Raise vehicle. )
(8) Remove spring.

(9) Support vehicle using safety stands placed un-

der frame rails. NOTE: The spring can be disassembled by removing
{3)-Position hydraulic jack under axle an&rznse axle”"‘ “the spring rebound clips and spring center bolt. If the
-ta-relieve springs of axle weightr « = . spring buskings are to be removed, refer to Spring Bush-

. (4) Disconnect stabilizer bar;if equxpped:» . = ing Replacement.
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Fig. 2N-4  Rear Spring and Shock Absorber—Cherakee-Wagoneer-Truck



2N-6 SUSPENSION

MAIN LEAF

CENTER BOLT

REBOUND CLIP

o VAR, -
E 3 + J4264’0
R
Fig. 2N-5  Tapered Rear Leaf Spring—Cherokee-Wagoneer-Truck (Typicai)
STABILIZER BAR-
TO-FRAME CUSHION
STABILIZER BAR
CONNECTING

Fig. 2N-6 Front Axie Windup Bumper

' VN

o
o B

B

= -
i

e .:'. L
=
——i_J [ ot
i ]

J4a2641

Fig. 2N-7 Stabilizer 8ar Position

Installation

(1) Position spring rear eye in hanger bracket and
loosely instail attaching bolt and nut. Do not tighten
bolt at this time.

(2) Position spring front eye in shackle and loosely
install attaching bolt and nut. Do not tighten bolt at this
time.

(3) Position axle on spring and install spring tie

plate and U-boits.. Tighten— U-bolt nuts-to -speeified-

torque. . :
(4) Connect stabilizer bar, if equipped. - -... ~-

LINK PIN

SPRING TIE PLATE

60696

Fig. 2N-8  Stabilizer Bar Mounting

(5) Remove hydraulic jack used to support axle
weight.
(6) Remove support stands and lower vehicle.
" (7) Tighten spring front and rear attaching bolts

~-and nuts to specified torgue.

REAR SPRING
Spring Mounted Below Axie

Removai

(1) Raise vehicle.

(2) Support vehicle using safety stands placed un-
der frame rails.

(3) Position hydraulic jack under axle and raise axle
to relieve springs of axle weight.

(4) Remove tie plate U-boits.

(5) Remove bolt attaching spring rear eye to
shackle.

(6) Remove bolt attaching spring front eye to
mounting bracket on frame.

(7) Remove spring.

NOTE: The spring can be disassembled by remowving

-~ the-spring-rebound-clips-and spring center bolt. I 'f the
e il e SPPYRG-DUShINGS are to beremoved, referta'Spring Bush-

5= - ing Replacement. R e
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Instailation

(1) Position spring front eye in frame mounting
bracket and loosely install attaching bolt and nut. Do
not tighten bolt at this time.

(2) Position spring rear eye in shackle and loosely
install attaching bolt and nut. Do not tighten bolt at this
time.

(3) Install spring tie plate and U-bolts. Tighten U-
bolt nuts to specified torque.

(4) Remove hydraulic jack used to support axle.

(5) Remove support stands and lower vehicle.

(6) Tighten spring eye mounting bolts and nuts to
specified torque.

Spring Mounted Above Axie

Removal

(1). Raise vehicle.
(2) Support vehicle using safety stands placed un-
der frame rails.
(3) If left-side spring is to be serviced, remove fuel
tank skid plate.
(4) Position hydraulic jack under axie and raise axle
to relieve springs of axle weight.
(5) Disconnect shock absorber at axle.
(6) Remove wheel.
" (7) Remove tie plate U-bolts and tie plate.
(8) Remove bolt attaching spring rear eye to spring
shackle.
(9) Remove bolt attaching spring front eye to spring
hanger on frame rail.
(10) Remove spring.

NOTE: The spring can be disassembled by removing
the spring rebound clips and center bolt. If the spring
bushings are to be removed, refer to Spring Bushing
Replacement.

Instailation

(1) Position spring front eye in spring hanger and
loosely install attaching bolt and nut. Do not tighten
bolt at this time.

(2) Position spring rear eye in shackle and loosely
install attaching bolt and nut. Do not tighten nut at this
time.

(3) Position axle on spring and install spring tie
plate and U-bolts. Tighten U-bolt nuts to specified
torque.

(4) Connect shock absorber to axle.

(5) Install wheel.

(6) Install fuel tank skid plate if removed.

. (7) Remove hydraulic jack. . .

(8) Remove support stands and lower vehicle.

(9) Tighten spring attaching Dolts to specified
torque.

SPRING BUSHING REPLACEMENT

Small Bushing

(1) Insert 3/8 by 8 inch (0.95 by 20.3 cm) length of
threaded rod halfway through bushing.

(2) Place suitable size socket on one end of rod with
open end of socket toward bushing. Socket will serve as
bushing driver.

NOTE: The socket must be large enough in diameter to
bear against the metal outer sleeve on the bushing but
still be small enough to pass through the spring eye.

(3) Install one flat washer and one hex nut on rod
behind socket (fig. 2N-9).

3/8 HEX NUT 2 INCH LONG
\ PIPE SECTION
SPRING

FLAT WASHER

3/8 HEX NUT

SOCKET \
8 INCH LENGTH

OF 3/8 INCH THREADED
ROD

FLAT

WASHER st

Fig. 2N-3  Bushing Replacament Toois—3mail bushlng

(4) Install 2 inch (5.08 cm) long section of suitable
size pipe on opposite end of threaded rod. Pipe will serve
as bushing receiver.

NOTE: The inside diameter of the pipe must be large
enough to accommodate the bushing but still seat
against the spring eye surrace properly.

(5) Install flat washer and hex nut on rod to secure
pipe section. Be sure flat washer is large enough in
diameter to support and maintain alignment of pipe
section.

(6) Tighten both hex nuts finger-tight and align all
components.

NOTE: Be sure socket is positioned m the spring eye
and aligns unth the bushing. The pipe section must butt
against the spring eye surface so the bushing can pass
through it. The socket will act as a Jress ram and press
the bushing out of the spring eye. i
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(7T) Tighten nut at socket end of rod until bushing is
pressed out of spring eye.

(8) Remove bushing tools and old bushing.

(9) Install replacement bushing on threaded rod.

(10) Assemble and align bushing tools as outlined in
previous steps.

(11) Align bushing with spring eye and press bush-
ing into eye.

(12) Loosen bushing tools and check bushing posi-
tion. Bushing must be centered in spring eye. Ends of
bushing must be flush or slightly below side surfaces of
spring eye.

(13) If bushing is not centered, reinstall bushing
tools and correct bushing position as necessary.

Large Bushing

(1) Insert 1/2 by 11 inch (1.27 by 27.9 em) length of
threaded rod halfway through bushing.

(2) Install suitable size deep socket on one end of
rod with open end of socket toward bushing. Socket will
serve as bushing driver.

NOTE: The socket must be large enough in diameter to
bear against the metal outer sleeve on the bushing but
still be small enough to pass through the spring eye.

(3) Install one flat washer and one hex nut on rod
behind socket (fig. 2N-10).

(4) Install 3 inch (7.62 cm) long section of suitable
size pipe on opposite end of rod. Pipe will serve as
bushing receiver.

NOTE: The inside diameter of the pipe must be large
enough to accommodate the bushing but still seat
against the spring eye surface properiy.

- ~-(5) Install flat washer and one hex nut on rod be-
hind pipe section. Be sure flat washer is large enough in
diameter to support and maintain alignment of the pipe
section.

DEEP SOCKET FOR REMOVAL
SHALLOW SOCKET FOR INSTALLATION
3-INCH PIPE SECTION
FLAT WASHER \

N\

_»m»»m

HEX
NUT

1/2 INCH THREADED ROD
11 INCH LONG

60698

Fig. 2N-10  Bushing Replacsment Toois—Large Bushing

(6) Tighten both nuts finger-tight and align all
components.

NOTE: Be sure the socket is positioned in the sprimg
eye and aligns with the bushing. The pipe section must
butt against the spring eye so that bushing can pass
through it. The socket will act as a press ram and press
the bushing out of the spring eye and ito the section of
mipe.

(7) Tighten nut at socket and press bushing out of
spring eye.

(8) Remove tools and old bushing.

(9) Install replacement bushing on threaded rod
and assemble bushing tools as outlined in previous
steps.

(10) Align bushing with spring eye and press bush-
ing into eye.

(11) Loosen tools and check bushing position. Bush-
ing must be centered in spring eye. Ends of bushing
must be flush with or slightly beiow side surfaces of
spring eye.

(12) If bushing is not centered, reinstall tools and
correct bushing position as necessary.

SPECIFICATIONS

Torque Specifications

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

Shock Absorber Upper Locknut (7/16-20)

Shock Aborber Lower Locknut (1/2-20). . . . . .. ... . . ... .. .
Sering Pivot Boits (CJ). . .. ... . ... ... ... ... ... ...

Soring U-Bolt Nuts (9/16-18) . . . . .

Sering U-Boit Nuts (1/2-20). . . . . ... . . . .
Sering Shackle and Pivot Bolts/Nuts (Cke-Wag-Trk) . . ... .........
Stabilizer Bar Mounting Bracket Bolts (All). . . . . ... ... .. . . .
Wheel Nuts (CJ). . .. ...
Wheel Nuts (Cke-Wagd10 Trk) . . . .. ... .. ... .. . .. . 2 g 2o
Wheei Nuts (IR0 Triedi o, o e s s o AT« o e .
Sering'CenterBoits. " . ... .. ... .. .. .. . =T

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

USA (ft. Ibs.) Metric (N-m)
Service Service
Service In-Use Service In-Use
Set-To Recheck Set-To Recheck
Torque Torque Torque Torque
...... 35 25-40 47 34-54
...... 45 35-50 81 47-868
...... 100 80-120 136 108-163
...... 24 18-30 33 24-41
...... 100 85-105 136 115-142
...... 55 45-65 75 61-88
...... 100 80-120 136 108-163
...... 35 27-45 47 37-61
...... 85 65-90 115 88-122
...... 85 65-90 118 88-122
130 110-180 176 148-203
...... 35 25-40 47 34-54
...... 55 48-62 75 65-84
60699
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GENERAL

The problem of water leaks is closely related to dust
leakage due to the fact that, under certain conditions,
water can enter the vehicle body at any point where dirt
and dust can enter.

The key to correcting any water leak problem is com-
plete and accurate diagnosis. To do this a thorough

- «check of the following, five general causes of leakage

must be accomplished:

* Maladjusted components

e Improperly installed, misrouted or faulty

weatherstrips

» Omission of sealers

¢ Misfitted panels

» Missing body plugs

Leaks can be deceiving. The point where water is
detected may not be the point where it entered the
vehicle.

Spray Test

The first thing to do on any water leak problem, is to
pin-point the leak. The best way to do this is to perform
a water spray test.

Sit inside the vehicie and have someone spray water
over the suspected leak area. Always start spraying
along the bottom. By starting at the bottom, the exact
levei at which the leaks occur will be determined. If
water was sprayed at the highest point, water would be

~at"all-suspect areas and it would:.be difficuit to deter-
. mine'the exact problem area: 5

Do not rush the water spray test. The water may have
to flow awhile before it shows up. Try to simulate as
close as possible the effect of wind-driven water.

Ultrasonic Test

Another way to test the vehicle for water leaks is use
the Listener Tool J-23455-01. This tool makes use of the
fact that ultrasonic energy (high frequency sound) has

" certain properties that are similar to those of fluids

(liquids and gases). Ultrasonic energy does not penetrate
solids, such as glass or metal. It is, however, transmitted
through cracks and openings, such as those that cause
water or air leaks.

An operating ultrasonic generator placed inside ve-
hicle body will fill the vehicle with sound energy. This
energy will leak at the same locations that permit
water and air leaks. The water path or opening must be
dry since the uitrasonic sound will be blocked if an
opening or hole is full of water.

An ultrasonic generator and detector gun form an
ideal combination for determining the location and mag-
nitude of water and air leaks. The ultrasonic leak detec-
tor can be used effectively as a diagnostic tool realizing
it is not an exact tool and has certain limitations.

Light Test

Another method of finding water leaks is the light
test. This method is good for finding sealer skips in the

- sheet metal joints and seams, particulariy in the wheel-

house area. Sit inside the vehicle and have someone pass
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a bright light along the seams and joints from under the
vehicle.

Water/Rust Straaks

Another thing to look for in diagnosing water leaks is
a pattern of rust or water streaks on interior sheet metal
and trim. For instance, a symptom of rear window leak-
age or inadequately sealed coach joint is water dripping
into the rear compartment. This will show up as water
or rust streaks on the rear compartment trim or
wheelhouse.

Adhesive, Sealant and Coating Materiais

* Adhesives join or bond materials together

* Sealants close gaps or seams between sheet metal or
materials and prevent the passage of water, dust,
air, ete.

* Coatings protect against corrosion and abrasion, and
dampen sound or vibration—and may also be used to
seal out water and dust

Bonding Surface Praparation

For the various materials to adhere and form an effec-
tive bond, it is essential that they are applied to clean,
dry surfaces. After a water test, dry the joint or seam
with clean dry compressed air then wipe the joint, or
seam, with a cloth dampened in 3M General Purpose
Adhesive Cleaner, or equivalent.

WATER IN FRONT PASSENGER COMPARTMENT

Windshisid

.7, " Leaks cansoccur betweenh the .windshield glass and

rubber weatherstrip or between the rubber weatherstrip
and body pinchweld flange. Leaks between the wind-
shield glass and rubber weatherstrip will be indicated by
water which is visible on the inside of the glass or on the
front floor. Leaks between the rubber weatherstrip and
body pinchweld flange will track down to appear on the
front floor. Also, water can enter at the weld studs or
burn holes in the body pinchweld flange.

Spray Diagnosis and Repair

(1) Remove windshield reveal mouldings, as de-
scribed in Chapter 3N.

(2) Perform the following spray test using guide-
lines described under Spray Test above.

(a) Starting at base of windshield A-pillar on
one side of vehicle, spray water onto glass across the
bottom between the dash panel assembly and glass.

(b) Test vertical section of A-pillar and across
top-of glass. —- e i DRI TR UES

=== (¢) Repeat steps~tar-antt™h)for othér sidE-Ef 4
: TR AT e v

PR e
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(3) If leaks are noted, dry out suspect area as de-
scribed under Bonding Surface Preparation.

(4) Seal windshield as described in detail in Chapter
3N.

(5) Repeat spray test to ensure that an effective
repair has been made.

(6) Install windshield reveal mouldings.

Ultrasonic Diagnosis and Repair

(1) Dry suspect areas thoroughly. If an opening or
hole is full of water, the uitrasonic sound will be
blocked.

(2) Remove windshield reveal mouldings, as de-
scribed in Chapter 3N.

(3) Using Listener Tool J-23455-01, perform Ultra-
sonic Test as follows:

(a) Place transmitter in vehicle adjacent to
windshield and turn switch on.

(b) Close all doors, windows and air vents.

(c) Slowly pass listener all around windshieid
opening.

(d) Mark any area where a meter reading of
approximately 5 is obtained, as a indication of a possible
leak.

(4) Clean suspect area as described above under
Bonding Surface Preparation.

(5) Seal windshield as described in detail in Chapter
3N.

(6) Repeat ultrasonic test to ensure that an effec-
tive repair has been made.

(7) Install windshield reveal mouldings.

Dash Panel Assamhly

Water leaks can occur at the inside of dash panel
assembly due to spot weld burn holes or excessive gaps
and/or lack of sealer at the dash panel joints. Water
leaks from these burn holes or joints will result in water
puddles forming on the front carpet or floorpan. Water
can also enter through the many holes stamped into the
dash panel assembly due to, loose grommets and/or
incorrectly installed components and attaching hard-
ware. Water will appear on the front carpet or floorpan
having tracked down the inside of the dash panel
assembly.

Spray Diagnosis and Repair

(1) Pull back carpet and sound insulation material.
if equipped.

(2) Open hood.

(3) Perform the following spray test using guide-
lines described under Spray Test above.

(a) Starting at bottom of dash panel on one side
of vehicle spray water onto suspect joints, grommets
and components. S5 1

(b) Spray water across top of dash panel. -

(c) Repeat spray test on other side of vehicle.
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) If leaks are noted, dry out suspect area as de-
scribed above under Bonding Surface Preparation.
(5) Straighten any distorted flanges.
(6) Seal suspect spot weld burn holes and dash
panel joints using 3M All-Around Autobody Sealant, or
equivalent.

NOTE: Use care not to direct sealer into air ducts.

(7) Seal interior plenumn chamber leaks by attach-
ing a length of flexible plastic hose to nozzle of appli-
cator gun specified for use with 3M Joint and Seam
Sealer, or equivalent.

(8) Check all grommets to be sure they are correctly
installed. If necessary, apply sealant to ensure a water
tight seal.

(9) Make sure that all suspect components and at-
taching hardware are properly installed. If necessary,
apply sealant to ensure a water tight seal.

(10) Repeat spray test to ensure that an effective
repair has been made.

(11) Properly position sound insulation material and
carpet, if equipped.

(12) Close hood.

Ultrasonic Diagnosis and Repair

(1) Dry suspect areas thoroughly. If an opening or
hole is full of water, the ultrasonic sound will be
blocked.

(2) Pull back carpet and sound insulation material,
if equipped.

(3) Open hood.

. (4) Close all windows, doors and air vents.

(5) Using Listener Tool J-23450~01 perform ultra-
sonic test as follows:

(a) Place transmitter in vehxcle adjacent to
dash panel assembly and turn switch on.

(b) Slowly pass listener over each joint, grom-
met and component.

(c) Mark any area where a meter reading of
approximately 5 is obtained, as an indication of a pos-
sible leak.

(6) Clean suspect area as described above under
Bonding Surface Preparation.

(7) Straighten any distorted flanges or seams.

(8) Seal suspect spot weld burn holes and dash
panel joints using 3M All-Around Autobody Sealant, or
equivalent.

NOTE: Use care not to direct sealer into air ducts.

(9) Seal interior plenumn chamber leaks by attach-
ing a length of flexible plastic hose to nozzle of appli-
cator gun specified for use with 3M Joint and Seam
Sealer, or equivalent.

.(10) Check all gromx;-éts to be sure thpy are correctly v

mstalled If necessary, apply seala.nt trr ensure a water
tight seal. '

(11) Make sure that all suspect components and at-
taching hardware are properly instailed. If necessary,
apply 3M All-Around Autobody Sealant, or equivalent,
to ensure a water tight seal.

(12) Repeat ultrasonic test to ensure that an etfec-
tive repair has been made.

(13) Properly position sound insulation material and
carpet, if equipped.

(14) Close hood.

Front Floorpan, Side Sills, Cowl Side Paneis or
Front Hinge Pillars

Water can enter at dash panel assembly-to-front
floorpan seams due to gaps, distorted panels and/or lack
of sealer. Water appears under the front carpet or on
front floorpan.

Leaks can occur between the side sills, front floorpan,
cowl side panels or front hinge pillars due to excessive
gaps and/or lack of sealer at the panel joints. Water
leaks from these joints will result in a wet front carpet,
sound insulation material or front floorpan.

Also, leaking floorpan piugs will allow water to enter
the front floorpan area or under the carpet and sound
insulation material.

Spray Diagnosis and Repair

(1) Remove front seat(s).

(2) Remove front carpet and sound insulation mate-
rial, if equipped.

(3) Open hood.

(4) Perform the following spray test using guide-
lines described under Spray Test above.

(a) Spray water from under front fender at
joint of floorpan and cowl side panel or front Hinge -
pillar.

(b) Next spray across floorpan-to-dash panel
seam and towards rear of vehicle at floorpan plugs.

(c) Move spray slowly upwards until water is
directed at joint of dash panel-to-cowl side panel.

(d) Repeat spray test on other side of vehicle.

(e) If leaks are noted, dry out suspect area as
described above under Bonding Surface Preparation.

(5) Straighten any distorted panels.

(6) Seal suspect joints or seams using 3M All-
Around Autobody Sealant, or equivalent.

(7) Examine suspect area for loose or missing body
plugs.

(a) Check that hardened sealer or road dirt is
not preventing the plug from seating.

(b) Check hole to be sure that it is not distorted.

(¢) If necessary, reshape rloorpan at plug hole
and add a bead of 3M All-Around Autobody Sealant, or
equivalent, around hole to ensure a satisfactory water
tight seal.

(8) Repeat spray test to ensure that an etfecmve
repair has been made.
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(9) Close hood.
(10) Install sound insulation material and front car-
pet, if equipped.
(11) Install front seat(s).

Ultrasonic Dlagnosis and Repair

(1) Make sure suspect areas are thoroughly dry. If
an opening or hole is full of water, ultrasonic sound will
be blocked.

(2) Remove front seat(s).

(3) Remove front carpet and sound insulation mate-
rial, if equipped.

(4) Close all windows, doors and air vents.

(5) Using Listener Tool J-23455-01, perform ultra-
sonic test as follows:

(a) Place transmitter in vehicle adjacent to sus-
pect area and turn switch on.

(b) Slowly pass listener over each joint, plug
and seam.

(¢) Mark any area where a meter reading of
approximately 5 is obtained, as an indication of a pos-
sible leak.

(6) Clean suspect area as described above under
Bonding Surface Preparation.

(7) Straighten any distorted panels.

(8) Seal suspect joints or seams using 3M All-
Around Autobody Sealant, or equivalent.

(9) Examine suspect area for loose or missing body
plugs.

(a) Check that hardened sealer or road dirt is
not preventing plug from seating.

(b) Check hole to be sure that it is not distorted.

(c) If necessary, reshape floorpan. at plug hole
and add a bead of 3M All-Around Autobody Sealant, or
equivalent, around hole, to:ensure a satisiactory water
tight seal.

(10) Repeat ultrasonic test to ensure that an effec-
tive repair has been made.

(11) Install sound insulation material and front car-
pet, if equipped.

(12) Install front seat(s).

Front Doors and Glass

An improperly adjusted door or defective sealing sys-
tem will allow water to leak onto the front carpet or
floor.

NOTE: Before starting door leak diagnosis, ensure that
the door 1s correctly set within the body opeming paying
particular attention to the door flushness relative to
surrounding surfaces. The mating suryaces of body
opening and door rubber sealer must be wiped clean and
dried. Also, make sure that the door glass is properiy
adjusted.

Spny Diagnosis and Repair . gl bemapay

™ (1r"Perfortrthe {6lIoWing  spray test mmmmr
liftes described under-Spray Test above: ==~ — =

i - A"

" (a) Starting at front lower corner of door, spray
water between door lower edge to rocker panel.
(b) Move slowly up door to roof level.
i (¢} Move to door lower rear corner and spray
water between door rear edge and adjacent panel.
(d) Move siowly up door to roof level.
(e) Test door top edge to roof section.
(f) Repeat spray test on other side of vehicle.

(2) If leaks are noted, dry suspect area as described
above under Bonding Surface Preparation.

(3) Examine rubber sealers for damage, distortion
or incorrect location. Damaged or distorted rubber seal-
ers should be replaced, as outlined in Chapter 3J.

(4) Correct improperly installed rubber sealers as
outlined in Chapter 3J.

(5) Repeat spray test to ensure that an effective
repair has been made.

Ultrasonic Diagnosis and Repair

(1) Make sure suspect areas are thoroughly dry. If
an opening or hole is full of water, ultrasonic sound will
be blocked.

(2) Close all windows, doors and air vents.

(3) Using Listener Tool J-23455-01, perform ultra-
sonic test as follows:

(a) Place transmitter in vehicle near suspect
door and turn switch on.

(b) Slowly pass listener around all door edges
and sealers.

(¢) Mark any area where a meter reading of
approximately 5 is obtained, as an indication of a pos-
sible leak.

(4) Clean suspect area as described above under
Bonding Surface Preparation.

(5) Examine rubber sealers for damage, distortion
or incorrect location. Damaged or distorted rubber seal-
ers should be replaced as outlined in Chapter 3J.

(6) Correct improperly installed rubber sealers as
outlined in Chapter 3J.

(7) Repeat ultrasonic test to ensure that an effec-
tive repair has been made.

WATER ON FRONT OR REAR SEATS
Front and Rear Doors and Glass

Improperly adjusted doors or defective sealing sys-
tems wiil allow water to leak onto the front or rear
seats.

NOTE: Before starting door leak diagnosts, ensure that
the door 1s correctly set within the body opening paying
particular attention to the door flushness relative to
surrounding surfaces. The mating surfaces of body

" opening and door mober sealer must be wiped clean and

- dried. Also, make sure that the door glass 13 m‘operly '
adjusted.
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Spray Diagnosis an& Repair

Repeat Front Doors and Glass Spray Diagnosis and
Repair procedures for both front and rear doors.

Ultrasonic Diagnosis and Repair

Repeat Front Doors and Glass Ultrasonic Diagnosis
and Repair procedures for both front and rear doors.

Rear Quarter Windows and Sun Roofs

The stationary and opening rear quarter window seals
can leak water that may appear on the rear seats. The
sun roof seals can leak water that may appear on front
seats.

NOTE: Bejore starting rear quarter window leak diag-
nosts, make sure that the rear quarter windows are
properly adjusted. Also ensure that the sun roof seal is
properly cleaned and lubricated with petroleum jelly.

Spray Diagnosis and Repair

(1) Close and/or lock the windows.

(2) Perform the following spray test using guide-
lines described under Spray Test above.

(a) Startspray test along lower edge.

(b) Spray water all around edges of window and
opening.

(c) Repeat spray test on other side of vehicle.

(3) If leaks are noted, dry suspect area as described
above under Bonding Surface Preparation.

(4) In instances of leakage from stationary quarter
window or sun roof, apply 3M Windshield Sealer, or
equivalent, between glass and sealer or sealer and body
flange.

(5) Open rear quarter windows or sun roof and ex-
amine rubber sealers for damage, distortion or incorrect
position. Damaged or distorted rubber sealers should be
replaced.

(6) Correctly install rear quarter window rubber
sealers as outlined in Chapter 3K and sun roof seals as
outlined in Chapter 3L.

(7) Make sure that flange is free from buckles or
protrusions. '

(8) Repeat spray test to ensure that an effective
repair has been made.

Ultrasonic Diagnosis and Repair

(1) Make sure suspect areas are thoroughly dry. If
an opening or hole is full of water, ultrasonic sound will
be blocked.

(2) Close all windows, doors and air vents.

(3) Using Listener Tool J-23455-01, perform ultra-
sonic test as foilows:

(a) Place transmitter in vehicle adjacent to rear
quarter window or sun roof and turn switch on.
(b) Slowly pass 'A'mteﬁer around window

(¢) Mark any area where a meter reading of
approximately 5 is obtained as an indication of a pos-
sible leak.

(d) Repeat test on other side of venicle.

(4) Clean suspect area as described above under
Bonding Surface Preparation.

(5) In.instances of leakage from stationary quarter
window, apply 3M Windshield Sealer, or equivalent, be-
tween glass and sealer or sealer and body flange.

(6) Open rear quarter windows or sun roof and ex-
amine rubber sealers for damage, distortion or incorrect
location. Damaged or distorted rubber sealers should be
replaced.

(T) Correctly install rear quarter window rubber
sealers as outlined in Chapter 3K and sun roof seals as
outlined in Chapter 3L.

(8) Also, make sure that flange is free from buckles
or protrusions.

(9) Repeat ultrasonic test to ensure that an effec-
tive repair has been made.

WATER OFF HEADLINER
Luggage Racks and Sun Roofs

Spray Diagnosis and Repair

(1) Lower headliner in suspect area, if equipped.

(2) Perform the following spray test using guide-
lines described under Spray Test above.

(a) Spray water along luggage rack, skid strip
mouldings or sun roof.

(b). If necessary, repeat spray test on other side
of vehicle.

(3) If leaks are noted, dry out suspect area as de-
scribed above under Bonding Surface Preparation.

(4) Remove luggage rack support posts, in suspect
area, and seal wellnuts or screw holes to body using 3M
Drip-Chek Sealer, or equivalent. Install support posts.

(5) Remove luggage rack skid strips in suspect area,
and ensure that all moulding clips are correctly in-
stalled. Remove sun roof as outlined in Chapter 3L.

(a) Replace improperly installed or defective
moulding clips, if equipped.

(b) If necessary, add sealer to ensure a water
tight seal.

(e) Install previously removed skid strips.

(6) Repeat spray test to ensure that an effective
repair has been made.

(7) Install headliner.

Ultrasonic Diagnosis and Repair

(1) Make sure suspect areas are thoroughly dry. If
an opening or hole is full of water, ultrasonic sound will
be blocked.
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(2) Remove headliner, if equipped.

(3) Close all windows, doors and air vents.

(4) Using Listener Tool J-23455-01, perform ultra-
sonic test as follows:

(a) Place transmitter in vehicle adjacent to sus-
pect area and turn switch on.

(b) Slowly pass listener over each luggage rack
support post, skid strip or sun roof.

(c) Mark any area reading approximately 5 on
the meter as an indication of a possible leak.

(5) Clean suspect area as described above under
Bonding Surface Preparation. :

(6) Remove luggage rack support posts, in suspect
area, seal wellnuts or screw holes to body using 3M
Drip-Chek Sealer, or equivalent. Install support posts.

(7) Remove luggage rack skid strips, in suspect
area, and ensure that all moulding clips are correctly
installed, if equipped. Remove sun roof as outlined in
Chapter 3L.

(a) Replace improperly installed or defective
moulding clips.

(b) If necessary, add sealer to ensure a water
tight seal.

(c) Install prevmusly removed Skld strlps or
sun roof.

(8) Repeat ultrasonic test to ensure that an.effec-
tive repair has been made.

(9) Install headliner.

Drip Rail-

Spray Diagnosis and Hepalr :

(1) - Drop headliner in suspect area, 1f eqmpped
(2) Perform the following spray test usmg gulde-
lines described under Spray Test above. e

(a) Spray water along drip rail, startmg at
front of roof. - :

(b) If necessary, repeat spray test on other sxde
of vehicle.

(3) If leaks are noted, dry out suspect area as de-
scribed above under Bonding Surface Preparation.

(a) Examine suspect area for small pin holes in
drip rail sealer.

(b) Apply 3M Drip-Chek Sealer, or equivalent,
to drip rail and touch up with matchmg body color when
sealant is dry.

(4) Repeat spray test to ensure that an effective
repair has been made.
(5) Install headliner, if equipped.

Ultrasonic Diagnosis and Repair

(1) Make sure suspect areas are thoroughly dry. If
an opening or hole is full of water, ultrasonie sound will
be blecked- -

(2) - Removerheadliner; if eg_mpp_ed M g

(3) Close all:windows, doors and-air 1 e

—— ——

(4) Using Listener Tool J-23455-01. perform ultra-
sonic test as follows:

(a) Place transmitter in vehicle adjacent to sus-
pect area and turn switch on.

(b) Slowly pass listener over suspect area.

{c) Mark any area reading approximately 5 on
the meter as a indication of a possible leak.

(5) Clean suspect area as described  above under
Bonding Surface Preparation.

(a) Examine drip rail for small pin holes in drip
rail sealer.

(b)-Apply 3M Drip-Chek Sealer, or equivalent,
to drip rail and touch up with matching body color when
sealant is dry.

(6) Repeat ultrasonic test to ensure that an effec-
tive repair has been made.
(7) Install headliner, if equipped.

WATER IN REAR PASSENGER COMPARTMENT

Rear Fioorpan, Side Sills and Rear Whesihouse Paneis

Water can enter at front floorpan-to-rear floorpan
seams due to gaps, distorted panels and/or lack of
sealer. Water from these leaks appears on the floorpan
or under the rear carpet, if equipped.

Leaks can occur between the side sills or leading edge
of rear wheelhouse panels due to excessive gaps and /or
lack of sealer at the joints. Water leaks from these joints
appears on the floorpan or as wet rear carpet or sound
insulation material, if equipped.

Also, leaking rear-floorpan piugs will allow water to
enter under the carpet and sound insulation material, if
equipped.

Spray Diagnosis and Repair

(1) Remove rear seat, if equipped.
. (2) Remove rear carpet and sound insulation. mate-
rial, if equipped. .
(3) Perform the following spray test using guide-
lines described under Spray Test above.

(a) Spray water from under vehicle at joint of
rear floorpan-to-side sill.

(b) Next spray across front floorpan-to-rear
floorpan seam and towards rear of vehicle at floorpan
plugs.

(c) Move ‘spray slowly along rear floorpan-to-
rear wheelhouse panel seams.

(d) Repeat spray test on other side of vehicle.

(4) If leaks are noted, dry out suspect area as de-
scribed above under Bonding Surface Preparation.

(5) Straighten out distorted panels.

(6) Seal suspect joints or seams using 3M All-
Around Autobody Sealant, 6r equivalent.

(7) Examine suspect atha_for loose or missing body

plugs.
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(a) Check that hardened sealer or road dirt is
not preventing the plug from seating.

(b) Check the hole to be sure that it is not
distorted.

) If necessary, reshape floorpan at plug hole
and add a bead of 3M All-Around Autobody Sealant, or
equivalent, around hole to ensure a satisfactory water
tight seal.

(8) Repeat spray test to ensure that an effective
repair has been made.
(9) Install sound insulation material and rear car-
pet, if equipped.
(10) Install rear seat, if equipped.

Ultrasonic Diagnosis and Rapair

(1) Make sure suspect areas are thoroughly dry. If
an opening or hole is fuil of water, ultrasonic sound wiil
be blocked.

(2) Remove rear seat, if equipped.

(3) Remove rear carpet and sound insulation mate-
rial, if equipped.

(4) Close all windows, doors and air vents.

(5) Using Listener Tool, J-23455-01, perform ultra-
sonic test as follows:

(a) Place transmitter in vehicle adjacent to sus-
pect area and turn switch on.

(b) Slowly pass listener over each joint, plug
and seam.

(c) Mark any area reading approximately 5 on
the meter as an indication of a possible leak.

(6) Clean suspect area as described above under
Bonding Surface Preparation.

(7) Straighten any distorted panels.

(8) Seal suspect joints or seams using BM' All-
Around Autobody Sealant, or equivalent.

(9) Examine suspect area for loose or missing body
plugs.

(a) Check for hardened sealer or road dirt pre-
venting plug from seating.
(b) Check hole to be sure that it is not distorted.
(c) If necessary, reshape rear floorpan at plug
hole and add a bead of 3M All-Around Autobody Seal-
ant, or equivalent, around hole to ensure a satisfactory
water tight seal.
(10) Repeat uitrasonic test to ensure that an effec-
tive repair has been made.
(11) Install sound insulation material and rear car-
pet, if equipped.
(12) Install rear seat, if equipped.

Rear Doors and Glass

- An 1mgroperiy adJusted door or defective sealing sys- A
T tem will “allow water to leak onto the rear carpet or

floorpan. -

\

NOTE: Before starting door leuk diagnosts, ensure that

_the door is correctly set within the body opeming paying

particular attention to the door flushness relative to
surrounding surraces. The mating surraces of body
opening and door rubber sealer must be wiped clean und
dry. Also. emsure that the door glass s properly
adjusted,

Spray Diagnosis and Repair

Repeat Front Doors and Glass Spray Diagnosis and
Repair procedures for the rear doors.

Ultrasonic Diagnosis and Repair

Repeat Front Doors and Glass Ultrasonic Diagnosis
and Repair procedures for the rear doors.

Rear Quarter Windows .

The stationary and opening rear quarter window seals
can leak water that may appear on the rear carpet or
floorpan.

NOTE: Before starting rear quarter window leak diag-
nosts, ensure that the rear quarter windows are properiy
adjusted.

Spray Diagnosis and Repair

Repeat Rear Quarter Windows Spray Diagnosis and
Repair procedures as described under Water on Front or
Rear Seats.

Ultrasonic Diagnosis and Repair

Repeat Rear Quarter Windows Ultrasonic-Diagnosis
and Repair procedures as described under  Water on
Front or Rear Seats.

WATER IN CARGO AREA

Liftgate and Tailgate

Improperly adjusted liftgate, tailgate or defective
sealing system will allow water to leak into the cargo
area.

NOTE: Beyore starting liftgate or tailgate leak diag-
nosis, ensure that the lifigate or tailgate are correctly
set within the body opeming. The mating surfaces of
body opening and rubber sealer must be wiped clean and
dry.

Spray Diagnosis and Repair

(1) Perform the following spray test using guide-
lines described under Spray Test above. .
(a) Start a lower corner of liftgate or taxlgate

spray water between lower edge and body panel.
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(b) Move slowly up to top of liftgate, or tailgate.

(c) Move to opposite lower corner and spray
between edge and adjacent body panei.

id) Move slowly up to top of liftgate, or tailgate.

(e) Finally, test top edge to adjacent body
panetl.

(2) If leaks are noted, dry out suspect area as de-
scribed above under Bonding Surface Preparation.

(3) Examine rubber sealers for damage, distortion
or incorrect installation. Damaged or distorted rubber
sealers should be replaced as outlined in Chapter 3H.

(4) Correct improperly installed rubber sealers as
outlined in Chapter 3H.

(5) In instances of leakage from spot weld burn
holes, apply 3M All-Around Autobody Sealant, or equiv-
alent, and touch up with matching body color when dry.

(6) Repeat spray test to ensure that an effective
repair has been made.

Ultrasonic Diagnosis and Repair

(1) Make sure suspect areas are thoroughly dry. If
an opening or hole is full of water, ultrasonic sound will
be blocked.

(2) Close all windows, doors, and air vents.

(3) Using Listener Tool J-23455-01, perform ultra-
sonic test as follows:

(a) Place transmitter in vehicle cargo com-
partment, turn switch on. !

(b) Slowly pass listener around all edges and
sealers.

(¢) Mark any area reading approximately 5 on
the meter as a indication of a possibleleak.

(4) Clean suspect area as described above under
Bonding Surface Preparation. T

(5) Examine rubber sealers for damage, distortion
or incorrect installation. Damaged or distorted rubber
sealers should be replaced as outlined in Chapter 3H.

(6) Correct improperly installed rubber sealers as
outlined in Chapter 3H.

(7) In instances of leakage from spot weld burn
holes, apply 3M All-Around Autobody Sealant, or equiv-
alent. and touch up with matching body color when dry.

{8) Repeat ultrasonic test to ensure that an effec-
tive repair has been made.

Rear Floorpan, Wheelhouss Paneis, Cross Sills, Quarter
Paneis, Center Panels, and Extensions

Water can enter at the rear floorpan, wheeihouse pan-
els and quarter panel seams due to gaps, distorted pan-

Water can enter around rear taillamp 'nousingé or side
marker lamps due to defective sealer/gasket or dam-
aged housings. Also, leaking floorpan piugs will allow
water to enter.

The light test, described above, may also be used for
finding water leaks in the cargo area.

Spray Diagnosis and Repair

(1) Remove spare tire.

(2) Remove cargo mat and/or carpet and sound in-
sulation material, if equipped.

(3) Remove rear trim panels in suspect area.

(4) Perform the following spray test using guide-
lines described under Spray Test above.

(a) Spray water from under vehicle at rear
floorpan, wheeihouse panels and quarter panel seams.

(b) Next spray water across rear floorpan, cross
sill, center panel and extension panel seams.

(c) Also, spray water across rear floorpan and ]
extension panel plugs.

(d) Move spray slowly upwards until water is
directed at each wheelhouse panel seam.

(e) Direct spray on lamp housings and coach
seams.

{(f) Repeat spray test on other side of vehicle.

(5) If leaks are noted, dry out suspect area as de-
scribed above under Bonding Surface Preparation.

(6) Straighten any distorted panels.

(7) Seal small suspect joints or seams using 3M All-
Around Autobody Sealant, or equivalent.

(8) Seal large suspect joints or seams using 3M Un-
derseal Rubberized Undercoating, or equivaient.

(9) Examine suspect area for loose or missing body
plugs.

(a) Check for hardened sealer or road dirt pre-
venting plug from seating.

(b) Check plug hole to be sure that it is not
distorted.

(e) If necessary, reshape floorpan or extension
panels locally and add a bead of 3M All-Around Au-
tobody Sealant, or equivalent, around hoie to ensure a
satisfactory water tight seal.

(10) Replace damaged or distorted lamp housing gas-
kets and/or seals. Also, tighten lamp housing attaching
hardware.

(11) Seal coach seams with 3M All-Around Autobody
Sealant, or equivalent, and touch up with matching body
color after sealant has dried.

(12) Tighten fuel tank filler neck screws and seal any
holes or breaks in gasket and/or sealer with above
sealant.

(13) Repeat spray test to ensure that an effective
repair has been made.

(14) Install previously removed rear trim paneis.

(15) Install-seund insulation material, if removed,
and eargo mat and/or carpet.
(16) Install sparetire.

- - —=ls ard/or-laek of sealer. Leaks can oecur between the
~——- ~~<L@AL-Cross sill, eenter panel, rear floorpan.or. extension -
. . panels due to excessive gaps and/or lack of sealer, . -
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Ultrasonic Diagnosis and Repair

(1) Make sure suspect areas are thoroughly dry. If
an opening or hole is full of water, ultrasonic sound will
be blocked.

(2) Remove spare tire.

(3) Remove cargo mat and/or carpet and sound in-
sulation material, if equipped.

(4) Remove rear trim panels in suspect area.

(5) Close all windows, doors and air vents.

(6) Using Listener Tool J-23455-01, perform ultra-
sonic test as follows:

(a) Place transmitter in cargo compartment,
near suspect area, and turn switch on.

(b) Slowly pass listener around all suspect
joints/seams.

(¢) Mark any area reading approximately 5 on
the meter as a indication of a possible leak.

(7) Clean suspect area as described above under
Bonding Surface Preparation.

(8) Straighten any distorted panels.

(9) Seal small suspect joints or seams using 3M All-
Around Autobody Sealant, or equivalent.

(10) Seal large suspect joints or seams using 3M Un-
derseal Rubberized Undercoating, or equivalent.

(11) Examine suspect area for loose or missing body
plugs.

(a) Check for hardened sealer or road dirt pre-
venting plug from seating.

(b) Check plug hole to be sure that it is not
distorted.

(¢) If necessary, reshape floorpan or extension
panels and add a bead of 3M All-Around Autobody Seal-
ant, or equivalent, around hole to ensure a satisfactory
water tight seal.

(12) Replace damaged or distorted lamp housing gas-
kets and/or seals. Also, tighten lamp housing attaching
hardware.

(13) Seal coach seams with 3M All-Around Autobody
Sealant, or equivalent, and touch up with matching body
color after sealant has dried.

(14) Tighten fuel tank filler neck screws and seal any
holes or breaks in gasket and/or sealer with 3M All-
Around Autobody Sealant, or equivalent.

(15) Repeat ultrasonic test to ensure that an effec-’
tive repair has been made.

(16) Install previously removed rear trim panels.

(17) Install sound insulation material, if removed,
and cargo mat and/or carpet.

(18) Install spare tire.

INTERIOR WIND NOISES
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General 3A-9
Liftgate-Tailgate Adjustments 3A-10

GENERAL

A systematic diagnosis is necessary to isolate interior
wind noises. The spot where the noise is heard may not
be where the trouble really originates. Before pro-
ceeding with a noise diagnosis, consider the forces that
act on the vehicle to generate wind noise.

Air impacts the windshield and is forced around the
A-pillar and along the sides of the vehicle. This air
motion causes a low pressure area that moves along
with the vehicle near the A-pillar and along the sides of
the body.

At the same time, air rammed into the vehicle interior
by forward motion enters through the heating and ven-
tilating to build a positive pressure inside the vehicie
which tends to force the window glass outward.

To maintain a weather-tight, noise-iree seal against
these two forces, the doors and giass must be properly
maintained and adjusted.

STATIC TEST

Before beginning a static test, visually inspect the fit
of the doors, liftgates, tailgates and glass. Proper door,

Page

Road Test 3A-10
Static Test 3A-9
Window Adjustments 3A-10

liftgate, tailgate and glass adjustments will cure most
interior wind noise problems. Also, thoroughly inspect
all weatherstrips to make sure they are not damaged or
incorrectly installed. Correct improperly installed, mis-
routed or faulty weatherstrips.

Close all the doors, windows, and vents and turn the
blower motor on high. Use a stethoscope to listen for air
leakage in the suspected area. If the air leakage appears
to be excessive compared with the other side of the
vehicle, perform the necessary repairs to correct the air
leakage and recheck the repaired area.

Another way to static test the vehicle is to use the
Listener Tool J-23455-01. This tool makes use of the fact
that ultrasonic energy (high frequency sound) has cer-
tain properties that are similar to those of fluids (liquids
and gases). Ultrasonic energy does not penetrate solids,
such as giass or metal. [t is, however, transmitted
through cracks and openings, such as those that cause
water or air leaks.

An-operating ultrasonic generator placed inside ve-
hicle body will fill the vehicle with sound energy. This
energy will leak at the same location that permits water
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and air leaks. However, if an opening or hole is full of
water the ultrasonic sound will be blocked. The water
path or opening must be dry.

An ultrasonic generator and detector gun form an
ideal combination for determining the location and mag-
nitude of water and air leaks. The ultrasonic leak detec-
tor can be used effectively as a diagnostic tool realizing
it is not an exact tool and has certain limitations.

To use the Listener, place the tone generator-inside
the vehicle, close the doors, windows and air vents and
listen for the signal in the problem area with the lis-
tener. A meter in the listener measures the strength of
the signal being received and gives a direct read-out on a
dial. This gives an accurate reference point for checking
the repair. If the first static test shows a high reading
and the after-repairs test shows a low reading, the prob-
lem has been repaired.

ROAD TEST -

If the wind noise was not located and corrected during
the static test, it will be necessary to road test the
vehicle. Also, the vehicle should be road tested after
repairs are completed to verify that the problem has
been corrected. Be prepared to make minor adjustments
or repairs on the road test.

Take the following tools and materials on the road
test:

» Stethoscope

* Body tape

* Weatherstrip adhesive

¢ Caulking cord

e Silicone Spray

e Screwdrivers

* Knife

* Small socket wrench set ~ ¢

With the above tools and materxals have an assistant
drive the vehicle to the test area. Make sure the test road
is dry and smooth as possible. It is difficult to hear wind
noise on wet, bumpy roads.

¢

While the assistant drives the vehicle, move the ste-
thoscope slowly along the suspected problem area, and
listen for the point where the most noise is coming from.
Make sure to test the vehicle with the fresh air vents
open, because ram air pressure has an effect on the wind
noise level. Also, drive the vehicle in both directions on
the test road, as prevailing wind conditions could change
the noise level.

After determining where the most noise is coming
from, stop the road test and carefully inspect the prob-
lem area. If the cause is minor, repair it with the tools
and material taken along and retest the vehicle to find
out if the repair has worked.

If in doubt that the problem area has been found,
cover the suspected area with body tape and continue
the road test. If the noise has been eliminated with the
body tape, the problem area has been located. However,
if the noise continues, apply additional strips of body _
tape to other areas that may be causing the problem.
Continue road testing and applying or removing strips
of tape until the wind noise has been isolated.

Many wind noise problems can be satisfactorily re-
paired while on the road test. However, repair of some of
the problems, like aligning a window frame or adjusting
a door or window, may require returning to the shop for
compietion.

DOOR ADJUSTMENTS

Refer to Chapter 3J for detailed procedures on door
adjustments.

LIFTGATE-TAILGATE ADJUSTMENTS

Refer to Chapter 3H for detailed procedures on lift-
gate-tailgate adjustments.

WINDOW ADJUSTMENTS

Refer to Chapter 3J and 3K for detailed procedures on
window adjustments.

EXTERIOR WIND WHISTLES
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GENERAL

Noises generated by loose or unseated mouldings,
trim, vibrating grille components, etc., can be difficult
to diagnose. The most common noise is generally called a

——%tea kettle” whistterand~is—usuaily due-to:air flowing

under instead. of around ot over a moulding:-- %

ROAD TEST

There is no way to simulate the air flow that makes
exterior wind whistles, so a road test is usually neces-
sary. Take along a roll of body tape to help isolate the
problem areas when they are located on the road test. It
is usually helpful to have an assistant drive the vehicle
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or locate the noise. Road test the vehicle with the front
windows up and then down, to be sure the noise is
coming from outside the vehicle. Also, drive the vehicle
in both directions, as the prevailing wind could influence
the noise level. Try to determine from which area of the
vehicle the wind whistle is coming:

e Griile area

* Hood bezel

¢ Fender mouldings

e Windshield reveal mouldings

¢ Luggage rack

When the source of the wind whistle has been found,
isolate that component by applying body tape to the
suspected area. Retest the temporary repair. If the body
tape stops the whistle, align and tighten the mouid-
ing/bezel or apply 3M Clear Auto Sealer or equivalent to
fill the gap that is causing the whistle.

GRILLE AREA

A process of elimination is the only system to use in
locating a wind whistle in the grille area. Make a wind
deflector from a piece of cardboard, large enough to
cover one-half of the grille area. Tape this deflector to
the right front area of the vehicle and road test the
vehicle. If the wind whistle is still there, move the de-
flector to the left front and road test the vehicle. After
determining which half of the grille area is causing the
wind whistle, apply body tape to all the mouldings and
components around the grille opening. Continue road
testing the vehicle, progressively remove tape segments
until you have isolated the wind whistle. Align and
tighten the mouldings or fill the gap with a clear sealer.

FENDER MOULDINGS

Fender mouldings that are not proi)érlf' aliéned or
tightly seated to the fender can cause a wind whistle. If

this is the case, apply body tape to the suspected mould-
ing and road test the vehicle. If the wind whistle has
been eliminated with the body tape, align and tighten
the moulding or fill the gap with a clear sealer.

BODY MOULDINGS

Body or windshield reveal mouldings that are not
properly aligned or tightly seated can allow air to flow
under rather than over them, generating a wind whistle.
Apply body tape to the suspected area and road test the
vehicle. If the wind whistle is still there, apply addi-
tional strips of body tape to the area, until the wind
whistle source is located. If a large area has been cov-
ered with body tape, continue the road test and progres-
sively remove body tape segments until the wind whistle
has been isolated. Align and tighten the moulding or fill
the gap with a clear sealer.

LUGGAGE RACKS

Luggage racks present a problem area similar to the
grille area covered above. Make a deflector from card-
board, large enough to cover one-half the frontal area of
the luggage rack. Tape the deflector to the luggage rack
and road test the vehicle. If the wind whistle is still
there, move the deflector to the other side and repeat the
road test. After determining which side of the luggage
rack is causing the wind whistle, apply body tape to all
mouldings, supports and rails. Continue the road test
and progressively remove tape segments until the wind
whistle has been isolated. Align and tighten the mould-
ings, supports and rails or fill the gap(s) with clear
sealer.

Tools
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METAL REPAIR

The information contained herein provides instruc-
tions for bulge. crease and dent repair. The terms are
defined as follows:

* Bulge—An impression in the metal from inside to

outside.

e Crease—A depression in the metal up to 1/2-inch to

2 inches long or longer.

* Dent—A depression in the metal larger than 1/4-

inch by 1/4-inch.

(1) Wash damaged area with mild detergent and
water to remove dirt.

(2) Clean repair area using wax and silicone re-
mover, such as DuPont Prep-Sol, Ditzler Acryli-Clean,
or equivalent.

(3) Use a grinder to remove paint and to outline
damaged area.

(a) Use a grade 24 disc for initial grinding.

(b) Follow up with a grade 50 disc to prevent
coarse scratches from showing up in final finish.

(4) A bulge may require application of heat to
shrink metal.

(a) Heat metal bulge with an oxygen-acetylene
torch and immediately upset bulge area with a hammer
and doily.

(b) Do not attempt to hammer bulge below orig-
inal contour completely while metal is hot or metal wiil
be overshrunk.

(5) To restore contour of a bulge, crease or dent
after straightening and grinding, apply plastic body
filler, such as DuPont Poiyester Autobody Filler, Ditzier
“999” Body Filler, 3M Plastic Filler, or equivalent. For
best results, mix piastic body filler and hardener accord-
ing to manufacturer’s instructions.

(6) Apply plastic filler with a plastic spreader. Use
firm pressure to aid in removing air bubbles which will
show up as pinholes.

(T) Use an air file or hand file board for shaping of
plastic filler.
(a) For initial shaping of plastic filler, use a
grade 36 paper.
(b) For final shaping and sanding contours in
plastic filler, use a grade 40 paper.
(8) Featheredge paint into bare metal area as de-
scribed in following steps.
(a) For rough featheredging, use a grade 80 disc
on a random disc sander. A
(b) For final featheredging, use grade 180 disc
on random disc sander or 220 grade paper on a hand
sanding biock.

PAINT REPAIR WITH ACRYLIC ENAMEL

Recent advancements in acrylic enamels have pro-
duced a repair procedure which can be used to effec-
tively spot repair a panel or an area where panels join.
This procedure should be used only on secondary sur-
faces of the vehicle (all surfaces below the level of the
top of the wheel openings). If repair of a panel requires
more than one-nalf the total panei area. the entire panel
should be refinished.

(1) Using a mild detergent and water, wash com-
plete panel and rinse thoroughly.

(2) Clean repair area with a wax and silicone re-
mover, such as DuPont Prep-Sol, Ditzler Acryli-Clean,
or equivalent.

(3) Remove loose paint and rust with body grinder.
Featheredge area with sandpaper.

(4) Apply metal conditioner, following manufac-
turer’s instructions.

(5) Wash area to be painted.

(6) Mask area to be painted.

(T) If bare metal is showing through paint in repair
area, use following steps to prime area.

(a) Apply metal conditioner to bare metal ac-
cording to manufacturer’s instructions.

L]
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(b) Mix primer following manufacturer’s
instructions.

(c) Apply primer and allow to air dry.

(d) Remove masking and wet sand repair area.

(e) If scratches or pin holes appear in surface,
apply glazing putty according to manufacturer’s
instructions.

(f) After glazing putty dries, wet sand and
clean area. Apply final coat of primer and allow to air
dry.

(g) Wet sand and clean area with an after-sand-
ing cleaner.

(8) Mask area to be painted.
(9) Mix acrylic enamel color using a paint shaker
and following manufacturer’s mixing instructions.

(10) Adjust air pressure at air regulator to obtain 40
psi at spray gun and spray test panel. Adjust gun to
obtain desired pattern.

(11) Apply one medium color coat to primed area and
allow paint to set up for 25 minutes.

(12) Apply two or more medium color coats. Overlap
edges of each coat to produce a tapered edge. Allow each
coat to flash completely.

(13) Adjust air pressure at air regulator to obtain 7
psi at spray gun and spray test panel. Adjust gun as
necessary to obtain desired pattern and color match.

(14) Spray one full wet color coat over entire repair
area. Overlap edges of previous coat.

(15) Empty gun and fill cup with enamel reducer.
Reduce air pressure at air regulator to obtain 20 psi at
spray gun.

(16) Spray blend-coat over edges of old and new
paint.

(17) Spray one or two medium coats over entire area.

(18) Remove all masking when paint has tacked up.

NOTE: If a haze appears over repair area after it has
dried, rub area lightly with liquid polishing compound.

FINISHING METAL REPLACEMENT PARTS

Metal body service replacement panels or assemblies
are painted with a black factory primer. For proper
adhesion of acrylic enamel color coats in service, the
following refinish steps are necessary.

(1) Wash part with paint finish cleaning solvent,
such as DuPont Prep-Sol, Ditzler Acryli-Clean, or
equivalent.

(2) Scuff sand part with 360 grade dry sandpaper.
Avoid cutting through and rewash part.

(3) Mix primer/sealer following manufacturer’s
instructions.

(4) Apply primer/sealer and allow to airdry:. — ~—
(5) Wet samd~smooth and clean with after~sanding—
cleaner. - ST e T

Painting Tips

e Use only one brand of refinish materiais on each repair.
Follow manufacturing instruction for use of refinisn materials.

Use recommended reducer according t¢ shop temperature and
humidity conditions.

Mix paint thorougnly.
e Spray a test panel and adjust gun to obtain desired coior before
attempting to spray vehicie.
e When matching coiors:
— A given color can be darkened by:
1. decreasing air pressure
2. increasing fluid setting on gun
3. moving gun closer to surface

— A given color can be lightened by:
1. increasing air pressure
2. decreasing fluid setting on gun
3. moving gun farther from surface
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Metailic Color Guide

To Lighten a Metailic Color:

Use a Fast-Drying Thinner

Add More Reducer

Raise Air-Pressure

Apply Dryer Coats

Wait Longer Between Coats

Mist Coat

Adjust Fluid Vaive on Gun (Close)
Adijust Air Valve on Gun (Open)
Hold Gun Further From the Surface

To Darken a Metallic Color:

Use a Slow-Orying Thinner

Use Less Reducer than Normal

Lower Air-Pressure

Apply Wetter Coats

Allow Less Waiting Time Between Coats
Use Retarder in Paint

Open Fiuid Adjustment on Gun

Close Air Adjustment on Gun

Hoid Gun Closer to the Surface

70428

(6) Apply acrylic enamel color coats as required.
(7) If part is a replacement fender, perform addi-
tional following steps:

(a) Clean inside of replacement fender and al-
low to dry.

(b) Apply 1/8-inch thick film of spray under-
coating, using 3M Body Schutz Rubberized Coating (or
equivalent)-and 3M Applicator Gum (or equivalent), or a

- double coat of air-dry acrylic enamel to entire inside

surfaee of fender.
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FINISHING PLASTIC TRIM PARTS

General

Paintable plastic interior trim parts can be divided
into three general types:

¢ Polypropylene plastic (Rigid)

¢ ABS plastic (Rigid)

e Vinyl plastic (Flexible)

It is important to be able to identify each plastic in
order to paint it satisfactorily.

The purpose of the following test is to determine the
identity of a given plastic so that proper paint pro-
cedures and materials can be used.

Test for Polypropylens and ABS Plastic

To determine if a service part to be painted is Poly-
propylene or ABS plastic, perform the following burn
test:

(1) From hidden backside of part, remove a sliver of
plastic with a sharp knife.

(2) Hold sliver of plastic with needlenose pliers and
ignite plastic.

(3) Observe burning plastic closely.

(a) Polypropylene burns with a clear biue flame
which has a yellow tip and no readily visible smoke.
When extinguished, it gives off a white smoke with a
odor of paraffin. = )

(b) ABS plastic burns with an orange flame and
readily visible black, sooty smoke which hangs tempo-
rarily in air.

“"Tast for Vinyl Plastic

- ~To deterpine if 37part to be painted is vinyl plastic, a-

copper wire test may be performed as follows:

1) Heat a copper wire in a suitable flame such as a
propane torch until wire glows (red).

(2) Touch heated wire to backside or hidden surface
of part being tested in a manner so as to retain some of
plastic material on wire.

(3) Return wire and retained plastic to flame and
observe for a green turquoise blue flame. A flame in this
color range indicates that plastic being tested is vinyl.

Procedurs for Painting Rigid Polypropyiens Plastic Parts

The system for painting polypropylene parts involves
the use of a special primer. Since polypropylene plastic
is rigid, it can be color coated after prime with appropri-
ate Jeep color interior spray paint (plastic and vinyl) or
equivalent.

CAUTION: [t is essential that the service part be
primed first with a coating of Jeep 8993626 poly-
propylene primer (or equivalent) according to the in-
structions. Failure to use the required primer as
directed will result in the color coat lifting or peeling.

(1) Wash part thoroughly with paint finish cleaning
solvent, such as DuPont Prep-Sol, Ditzler Acryli-Clean,
or equivalent.

(2) Apply a thin, wet coat of polypropylene primer
according to instructions on label. Wetness of primer is
determined best by observing gloss reflection of spray
application in adequate lighting. Be sure primer appli-
cation includes all edges.

(3) Allow primer to flash completely.

(4) Apply appropriate color coat of interior spray
paint and allow to air dry before installing part. R

Procedure for Painting Rigid ABS Plastic Parts

Rigid ABS plastic requires no primer. Jeep color inte-
rior spray paint (plastic and vinyl) or equivalent will
adhere satisfactorily to rigid ABS plastics.

(1) Wash part thoroughly with a paint finish clean-
ing solvent, such as DuPont Prep-Sol, Ditzler Acryli-
Clean, or equivalent.

(2) Color coat part using appropriate Jeep color in-
terior spray paint (plastic and vinyl) or equivalent.

(3) Allow to dry and then install part.

NOTE: Apply only sufficient color for proper hiding to
avord washout of grain effect.

Procedure for Painting Flexible Vinyl Plastic Parts

The paint system for flexible vinyl plastic involves the
use of Jeep interior spray paint (plastic and vinyl) or
equivalent.

NOTE: No special primer 1s required when painting
[flexible minyl plastic parts.

(1) Wash part thoroughly with a vinyl cleaner.
Wipe off cleaner while still wet with a clean, lint-free
cioth.

(2) Immediately after wiping surface dry, apply ap-
propriate Jeep color interior spray paint (plastic and
vinyl) or equivalent in wet coats allowing sufficient
flash time between coats.

(3) Allow to dry completely before instailing part.

NOTE: Apply only sufficient color for proper hiding to
avoid washout of grain ejfect.
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GENERAL

CJ instrument panels are of formed sheet metal con-
struction and are reinforced with braces and fastened to
adjacent body panels with screws.

A crash pad is available for, CJ models and is attached
to the instrurment pafel (fig. 3C-1). i

e

.. Fig, 3C-1  Instrument Panel -

INSTRUMENT CLUSTER

Removai

NOTE: If equipped with air conditioning, remove
screws attaching evaporator assembly to instrument
panel and lower evaporator assembly.

(1) Disconnect battery negative cable.

(2) Disconnect speedometer cable.

(3) Remove cluster attaching screws and remove
cluster.

(4) Mark bulb and wire connectors, and disconnect
cluster electrical connectors and lamps.

Instailation

(1) Connect cluster lamps and electrical connectors.

(2) Position cluster on instrument panel and install
attaching screws.

(3) Connect speedometer cable.

(4) Connect battery negative cable.

INSTRUMENT PANEL
Removal
NOTE: If equipped with air conditioning, remove

screws attaching evaporator assembly to imstrument
panel and lower evaporator assembly.
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(1) Disconnect battery negative cable.

(2) Remove screws attaching steering coiumn bezel
to instrument panel. Remove bezel.

(3) Disconnect emergency brake bracket from in-
strument panel.

i4) Disconnect speedometer cable.

(3) Disconnect heater control cables from damper
door levers.

(6) Remove windshield clamp knobs and brackets.

(7) Remove crash pad, if equipped.

(a) If equipped with a soft top, unsnap top
snaps at windshield corners, unfasten straps at center
and sides of front top support, lay top support back to
rear, and release top from header retainer.

(b) If equipped with a hardtop enclosure, re-
move hardware attaching enclosure to windshield and
rear quarter panels and support enclosure with wood
blocking (fig. 3C-2).

(¢) Fold windshield down onto hood.

(d) Remove screws attaching crash pad, if
equipped, and remove crash pad.

WwOoGoD
BLOCKING

Fig. 3C-2 Hardtop Enclosure Suppported with Wood Blocking

() Disconnect all electrical connections.
(9) Remove steering wheel.

(10) Remove automatic transmission shift lever, if

equipped.

(a) Place automatic transmission shift lever in

Park.
(b) Drive out roil pin attaching shift lever to
shift bowl and remove shift lever.
(11) Remove instrument panei-to-dash panel attach-
ing screws and remove instrument panel.

Instailation
- 7D ~Position instrument panétf'fn"\a’éh"fc’i'e and install

attaching screws. = -

——

(2) Install automatic transmission shift lever, if
equipped. Insert shift lever in shift bowl and install roil
pin.

(3) Install steering wheel.

(4) Connect all electrical connections.

(5) Install crash pad, if equipped.

(a) Position crash pad on instrument panel and
install attaching screws.

(b) Raise windshield to upright position.

(¢) If equipped with a hardtop enclosure, re-
move wood blocking supporting top and lower top onto
body and windshield. Install hardware attaching top to
windshield and rear quarter paneis.

(d) If equipped with a soft top. engage top with
header retainer, position top support in upright position
and fasten center and side straps, and fasten top snaps
at windshield corners.

(6) Install windshield brackets and clamp knobs.

(T) Connect heater control cables to damper door
levers.

(8) Connect speedometer cable.

(9) Install emergency brake bracket to instrument
panel.

(10) Position steering column bezel on instrument
panel and install attaching screws.
(11) Connect battery negative cable.

CRASH PAD

Removal

(1) If equipped with a soft top, unfasten top snaps
at windshield corners, unfasten straps at center and
sides of front top support, lay top support back to rear
and release top from header retainer.

(2) If equipped with a hardtop enclosure. remove
hardware attaching top to windshield and rear quarter
panels and support top with wood (fig. 3C-2).

(3) Remove windshield clamp knobs and fold wind-
shield down onto hood.

(4) Remove screws attaching crash pad and remove
crash pad.

Instailation

(1) Position crash pad on instrument panei and in-
stall attaching screws.

(2) Raise windshield to upright position and install
clamp knobs.

(3) If equipped with a hardtop enclosure, remove
wood blocking supporting top and lower top onto body
and windshield. Install hardware attaching top to wind-
shield and rear quarter panels.

(4) If equipped with a soft top, engage top with
header retainer, position top support in upright position
and fasten center and side straps, and fasten top snaps
at windshield corner.
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GLOVE BOX ASSEMBLY

Removal

(1) Remove glove box-to-instrument panel attach-
ing screws.

(2) Remove striker.

(3) Compress glove box at the crease lines and re-
move box through opening.

Instailation

(1) Compress glove box at the crease lines and in-
sert box in opening.

(2) Install glove box-to-instrument panel attaching
screws.

(3) Install and adjust striker.

Glove Box Door and Hinge

Removal

The glove box door hinge mounting holes are elon-
gated to provide adjustment. The hinge screws may be
loosened and the door moved in the desired direction to
fit the door opening.

(1) Remove hinge-to-instrument panel attaching
sCrews.
(2) Remove door and hinge assembly.

Instaliation

(1) Position door and hinge assembly on instrument
panel.

(2) Install hinge-to-instrument panel attaching

screws. i
(3) Adjust door. ‘

Striker Adjustment

The glove box door lock striker is attached to the
instrument panel opening with sheet metal screws. The
striker can be moved in or out for door closing
adjustment.

INSTRUMENT ILLUMINATION

Instrument panel illumination is provided by three
buibs in the instrument cluster, six moided lamps in the
instrument panel, and one bulb each in the voltmeter
and oil gauge. Protection for the panel bulbs and lamps
is provided by the 3-amp fuse located in the fuse panel.
The 3-amp fuse is fed from the headlamp switch through
a rheostat.

Do not pull on the bulb wires to remove the bulb
socket. Grasp the socket and _pull straight out.

To remove the moided lamps, remoye,the wire con-
nectors. Squeeze the lamp together at the top and bot-
tom to release the small retaining tabs. Push the lamp

through the panel (toward the steering wheel). To install
the molded lamps, push into the panel until the retain-
ing tabs snap into place.

SPEEDOMETER

A magnetic type speedometer is used on all CJ models.

All speedometers are equipped with a ratchet device
to prevent turning the odometer backward.

The following data is supplied for testing and calibrat-
ing the speedometer heads.

Speedometer Calibration

Shaft Speed Indication
(rpmi (mph)
3333 2015
666.7 40%15 5
916.7 » 5515

60599

Speedomster Head Repiacement

Speedometer head replacement includes resetting the
replacement odometer to the same mileage as the one
removed, unless such setting conflicts with local
ordinances.

(1) Remove cluster.

(2) Carefully uncrimp lip of outer bezel. Remove
outer bezel, giass and glass retaining bezel.

(3) Remove attaching screws from speedometer
liousing. Remove speedometer and face plate assembly.

(4) On replacement speedometer, unhook odometer
retﬁﬂng clip. Twist and push down to disengage clip.

(5) Remove odometer and set to proper mileage.
Refer to Odometer Setting Procedures.

(6) Install odometer.

NOTE: Check anti-backup spring for proper
positioning.

(T) Install retaining spring clip using needlenose
pliers. Do not force clip against dial face.

(8) Check all light guards for proper positioning.
Install speedometer and face plate assembly. Install
speedometer attaching screws and washers.

(9) Remove all fingerprints and debris from inside
surface of glass.

(10) Install glass, glass retaining bezel and outer be-
zel. Carefuily crimp outer bezel lip four places.

11) Install cluster.

Odometer Satting Procedurs

The following procedure applies with the odometer
removed from the speedometer head. Refer to figure 3C-
3.
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Fig. 3C-3  Advancing Odometer Reading (for Replacement Only)

Hold the fifth separator and rotate the last five nu-
merals in their normal direction until the desired sixth
digit is obtained. When the desired sixth digit is ob-
tained, align the fourth separator in line with the fifth
separator. Rotate the last four numerals, repeating the
process until the desired total mileage is obtained. When
installing the odometer, the separators must straddle a
cross bar to maintain proper number alignment.

Speedometer Cabie Inspection

Visuallv inspect cable for breaks, kinks, cracks, burns
or other physical damage. Remove core from cable as-
sembly and place on a flat surface in the form of an
inverted U and then cross the open ends. Hold one end in
the left hand, the other in the right hand. Twist one end,
applying light finger pressure to the other end. If the
core is satisfactory, the turning action will be smooth. A
damaged core will react by jumping about on a flat
surface. .

The speedometer cable requires graphite grease for
lubrication.

CcLOCK

The clock is attached to the instrument panel by a
retaining bracket secured with two screws. To reset the
clock, pull out the adjustment knob and rotate. Hands of
fast runming clocks should be turned backward, and
slow runming clocks forward. Clock speed wiil then be
corrected automatically after one or two adjustments.

CIGAR LIGHTER

The cigar lighter is attaching to the bottom of the
instrument panel on all CJ models.

The lighter can be removed by removing the battery
feed wire and ground wire and unscrewing the sheil that
surrounds the lighter.

The lighter circuit is protected with a 10-amp fuse
located at the fuse panel.

”
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GENERAL

All Cherokee-Wagoneer-Truck instrument panels are
of formed sheet metal construction and are reinforced
with braces and fastened to adjacent body panels with
bolts.

A vinyl-covéred pétitrethanmeeragtipad is attached to-

the instrument panel on all models (fig. 3C-4). ~ -

Fig. 3C-4 Instrument Panel
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INSTRUMENT CLUSTER
Removal

(1) Disconnect battery negative cable.

i2) Disconnect speedometer cable.

(3) Cover steering column to prevent damaging
paint.

(4) Remove cluster attaching screws and tilt top of
cluster toward interior of vehicle.

(5) Mark electrical connectors and hoses, and dis-
connect electrical connectors and heater vacuum hoses.

(6) Disconnect blend air door control cable.

(T) Remove cluster.

Instailation

(1) Position cluster on instrument panel.
) Connect blend air door control cable.
{3) Connect electrical connectors and heater vac-
uum hoses.
(4) Install cluster attaching screws.
(5) Connect speedometer cable.
(6) Connect battery negative cable.
(7) Remove covering on steering column.
(8) Check heater and gauge operation.

INSTRUMENT PANEL
Removai

(1) Disconnect battery negative cable.
(2) Remove instrument panel crash pad, as outlined
in this chapter.
(3) Remove evaporator assembly and ducts, if
equxpped with air conditioning.
) Remove instrument cluster.
(5) Remove radio and amplifier fader switch, if
equipped.
(6) Remove parking brake lever assembly.
(7) Remove air vent cables.
(8) Disconnect electrical connectors and remove
courtesy lights.
(9) Disconnect defroster hoses.
(10) Remove steering column trim panel.
(11) Remove boit from center of brace and lower
steering column.
(12) Remove instrument panei attaching screws and
remove panel.

Instailation

) Position instrument panel and install attaching

screws.

(2) Raise steering column and install bolt in center
of brace.

(3) Install steering column trim panel.

(4) Connect defroster hoses. .

(5) Connect electrical connectors and courtesy
lights.

6) Install air vent cables.
(7). Install parking brake lever assembly.
(%) Install instrument cluster.
19) Install radio and amplifier fader switch, if
removed.
(10) Install evaporator assembiy
removed.
(11) Install instrument panel crash pad.
(12) Connect battery negative cable.

and duects, if

CRASH PAD

Removai

) Remove windshield and windshield weath-
erstrip to expose crash pad retaining screws at base of
windshield (refer to Windshield Removal—Chapter 3N).

2) Remove instrument cluster. %

(3) Remove glove box.

(4) Remove ashtray and retainer.

(5) Remove radio, if equipped.

(6) Remove crash pad-to-instrument panel attach-
ing screws and nuts.

NOTE: The nuts are accessible through the cluster.
ashtray, and glove box openings.

Installation

(1) Position crash pad on instrument panel.

(2) Install attaching screws and nuts.

(3) Install radio, if equipped.

(4) Install ashtray and retainer.

(5) Install glove box.

(6) Install instrument cluster.

7) Instail windshield_weatherstrip and windshield

(refer to Windshield Installation—Chapter 3N).

GLOVE BOX ASSEMBLY
Removai

(1) Remove glove box-to-instrument-panel attach-
ing screws.

(2) Remove striker.

(3) Remove lockout controi switch, if equipped.

(4) Move glove box down and out from rear of in-
strument panel.

NOTE: On wvehicles equipped with air conditioning.
compress the glove box at the crease lines and remove
box through opening. :

Instailation

(1) Position giove box in glove box opening.
) Install glove box-to-instrument panel attaching
screws.
(3) Install lockout controi switch, if removed.
(4) Install and adjust striker.
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Glove Box Door and Hinge

Remaoval

The glove box door hinge mounting holes are elon-
gated to provide adjustment. The hinge screws may be
loosened and the door moved in the desired direction to
fit the door opening.

(1) Remove hinge-to-instrument panel attaching
screws.

NOTE: On vehicles equipped with air conditioning, the
evaporator housing must be lowered to obtain access to
the hinge-to-instrument panel attaching screws.

(2) Remove door-to-hinge attaching screws.
(3) Remove hinges and giove box door.

Installation

(1) Position hinges on instrument panei and instail
attaching screws.

(2) Install door-to-hinge attaching screws.

(3) Adjustdoor.

Striker Adjustment

The glove box door lock striker is attached to the
instrument panel opening with sheet metal screws. The
striker can be moved in or out for door closing
adjustment.

PRINTED CIRCUIT
TO CLUSTER CASE
GROUND SCREWS

OlL GAUGE

Lock Cyliider Repiacament

The glove box lock assembly is inserted through the
glove box door from the outside. The assembly is held in
place by a screw through the lock clamp cup and into the
lock case.

(1) Insert key in lock and rotate cylinder counter-
clockwise to expose the tumblers.

(2) Remove key and press retainer tumbler down.

(3) Insert key and remove lock cylinder.

(4) If replacement lock cylinder is being installed,
insert original key into replacement cylinder and file
tumblers flush with cylinder. Stake tumblers into
cylinder.

(5) Press retainer tumbler down on lock cylinder
and insert key in cylinder.

(6) Insert cylinder into lock case.

(7) Hold cylinder in place and remove key.

INSTRUMENT ILLUMINATION

Four buibs provide lighting for the instrument cluster
(fig. 3C-3) and two bulbs illuminate the heater control
panel. Panel lights are fed from the fuse panel through
the headlamp switch rheostat. To replace instrument
cluster bulbs, reach up behind the cluster, twist the bulb
socket counterclockwise (viewed from the rear) and pull
out. To replace the heater control panel bulb, pry the
bulb socket down to free the spring clip which attaches
the socket to the panel.

HEATER CONTROL PANEL
BULBS GROUND WIRE

FUEL GAUGE CONNECTION
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SPEEDOMETER

A magnetic type speedometer is used on all models.

All speedometers are equipped with a ratchet device
to prevent turning the odometer backward.

The following data is suppiied for testing and calibrat-
ing the speedometer heads.

Speedometer Calibration

Shaft Speed Indication
(rpmi (mph)
333.3 2015
666.7 40+15
916.7 58 * 1.5

60599

Speedometer Head Repiacament

Speedometer head replacement includes resetting the
replacement odometer to the same mileage as the one
removed, unless such setting conflicts with local
ordinances.

(1) Remove cluster.

(2) Remove printed circuit board attaching screws
and separate cluster case from bezel.

(3) Remove two speedometer attaching screws and
speedometer.

(4) Remove odometer retaining clip.

(5) Remove odometer.

(6) Instatlodometer assembly. -

NOTE: Check anti-backup spring for proper
positioning.

(T) Install retaining spring clip.

(8) Install speedometer head.

(9) Install printed circuit board.
(10) Install cluster.

Odometer Setting Procedure

This procedure applies with the odometer removed
from the speedometer head. Refer to figure 3C-6.

Hold the fifth separator and rotate the last five nu-
merals in their normal direction until the desired sixth
digit is obtained. When the desired sixth digit is ob-
tained. align the fourth separator in line with the fifth
separator. Rotate the last four numerals, repeating the
process until the desired total mileage is.obtained. When
installing the odometer, the separators must straddle a
cross bar to maintain proper number alignment.

SIXTH
DIGIT

FIFTH FIRST

HOLD SEPARATOR SEPARATOR

THIS END

ROTATE
THIS END

Fig. 3C-6 Advancing Odometer Reading (for Repiacement Only)

Speedometer Cable Inspection

Visually inspect cable for breaks, kinks, cracks, burns,
or other physical damage. Remove core from cabie as-
sembly and place on a flat surface in the form of an
inverted U and then cross the open ends. Hold one end in
the left hand, the other in the right hand. Twist one end,
applying light finger pressure to the other end. If the
core is satisfactory, the turning action will be smooth. A
damaged core will react by jumping about on a flat
surface.

The speedometer cable requires graphite grease for
lubrication.

cLocK

The clock is attached to the instrument panel with two-
nuts.

If the vehicle is not equipped with air conditioning,
the clock may be removed by reaching behind the in-
strument panel and removing the nuts.

If the vehicle is equipped with air conditioning, access
to the clock can be obtained by removing the giove box
liner attaching screws and pulling down the top portion.

To reset the quartz clock, press left side of rocker bar
to set hours. Press right side of rocker bar to set
minutes.

C!GAR LIGHTER

The cigar lighter is mounted to the instrument panel
on all models.

The lighter can be removed by disconnecting the bat-
tery feed wire and unscrewing the shell that surrounds
the lighter.

The lighter circuit is protected with a 10-amp fuse
located at the fuse panel.
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GENERAL

The blend-air type heater and defroster system is used
on all CJ vehicles. The blend-air method of heating uses
a constant flow system with engine coolant continuously
flowing through the heater core. The temperature of the
heated air entering the passenger compartment is con-
trolled by regulating the quantity of air which flows
through the heater core air passages, then blending it
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OFF HEAT VENT |
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Fig. 3D-1 Heater and Defroster Controis
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Heater and Defroster Operation 3D-2
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System Controls  3D-1

with a controlled amount of cool, fresh air which by-
passes the heater core. System controls and operation
are described in this section.

When servicing a malfunctioning heater system, refer
to the Service Diagnosis-for a list of the possible causes
and recommended service procedures.

SYSTEM CONTROLS

The heater and defroster controls consist of a fan
control switch and three push-pull knobs and cable as-
semblies which are located on the instrument panei (fig.
3D-1).

The air control is a dual function control. When the
control is pulled to the first position (Heat), it opens a-
door in the fresh air inlet to allow air to enter the heater.
When the control is pulled completely out (Vent), it
opens two additional doors (one in the left end of the
fresh air inlet and one on the right side of the heater) to
allow fresh air to enter the passenger compartment. A
new fresh air duct has been added to direct fresh air to
the driver’s side.

The defrost control knob operates a door in the heater
housing which regulates heater and defroster operation
by directing the flow of air through the derroster hose or
floor outlet.

The temperature control knob adjusts the amount of
airflow around the heater core and through the neater
core air passages. This regulates the degree of heat en-
tering the passenger compartment.

The fan control is a four-position control switch (Off,
Low, Med and High), which regulates the blower
motor and airflow for heat and defrost.



3D-2 HEATER

HEATER AND DEFROSTER OPERATION

The heater is part of the engine cooling system and
depends on normal engine operating temperature and
airflow through the cowl fresh air intake to heat the
interior of the vehicle. During heater operation, close
the fresh air vent.

The air control knob operates a door in the fresh air
intake duct which allows air to enter the heater housing.
When the knob is pushed in, no air will enter the heater.
As the knob is pulled out to the first position (Heat), the
door opens, allowing airflow to the heater. The air con-
trol knob must be pulled to the Heat position to operate
the heater.

The temperature control knob operates the blend air
door in the heater housing (fig. 3D-2). At the full out
position, all air is directed through the heater core, pro-
viding maximum heat flow. At the full in position, all
air is directed around the heater core, providing un-
heated fresh air. Any in-between position of the control
allows a blend of cool, fresh outside air and heated air.
The defrost control knob must be pushed in for the

HOSE

BRACKET

DEFROSTER DUCT

blended air to enter through the floor heat duct. When
the defrost control knob is pulled out completely, all
airflow will be directed through the defroster hose and
onto the windshield. Any in-between position of the
defrost control divides the airflow between the defroster
hose and the floor heat duct.

If additional airflow is required, the blower motor
should be operated at one of the three available speeds.

FRESH AIR VENTILATION

The fresh air ventilating system directs outside air
through the air inlet to a door in the left end of the air
inlet to provide air to the driver’s side and also through a
door on the right side of the heater to provide air to the
passenger side. These doors are cable and linkage con-
trolled. When the air control knob is pulled all the way
out to the vent position, the driver’s vent door is opened
by linkage on the air inlet and the passenger vent door is
opened by a cable that is attached to the linkage on the
air inlet. When the air control is pushed in, no air will
enter the vehicle.

BLOWER
MOTOR

i ‘ 142631

'< “:ﬁgf'an”'-z" Hnat]i; and Dafroster Components
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Fig. 30-3 Fresh Air Intake

Service Diagnosis

Condition ; Possible Cause Correction
FAN MOTOR (1) Blown fuse: (1) Replace fuse
WILL NOT RUN (2) Loose connection (2) Inspect and tighten
AT ANY SPEED (3) Poor ground. - = T - (3) Clean and tighten
(4) Faulty switch (4) Replace switch
(5) Faulty motor (5) Replace motor
(6) Faulty resistor (6) Replace resistor
FAN MOTOR RUNS (1) Faulty switch (1) Replace switch
AT ONE SPEED ONLY (2) Faulty resistor (2) Replace resistor
FAN RUNS BUT DOES (1) Intake blocked (1) Clean intake
NOT CIRCULATE AIR (2) Fan not secured to (2) Tighten securely
motor shaft
HEATER WILL NOT (1) Coolant does not reach (1) Check and replace
HEAT proper temperature thermostat if necessary
(2) Heater core blocked (2) Flush or replace core
internally if necessary
(3) Heater core air-bound (3) Purge air from core
(4) Blend-air door not in (4) Adjust cable
proper position
WILL NOT DEFROST (1) Control cable adjustment (1) Adjust control cable
incorrect
(2) Defroster hose damaged (2) Replace defroster hose

e L S - S - cor R TITRELY

-
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FAN CONTROL SWITCH

Removal

(1) Rotate knob until slot in neck of knob is visible.

Insert a small bladed screwdriver in the slot and depress
spring metal clip toward knob. This will relieve tension
on the spring metal clip and allow knob to slide off shaft
(fig. 3D-4).

DEPRESS
TOWARD
HANDLE
60134

‘ Fig. 3D-4 Fan Control Knob Locking Feature

(2) Remove retaining nut and trim ring.
(3) Remove switch from instrument panel and dis-
connect wires. '

Instailation W IETRITE

(1) Connect wires and position switch in
instrumentpanel.
(2) Install trim ring and retaining nut.

~(3) Install control knob.

CONTROL CABLES

Adjustment

The only cable that is adjustable is the cable from the
air inlet linkage to the passenger vent door at the right
side of the heater. This cable has a turnbuckle adjust-
ment located approximately six inches above the cable
attachment to the right side of the heater. Adjust this
cable until the passenger vent door is closed when the air
control knob is pushed in.

NOTE: If the cable is a,dyusted beyond the closed door
__pOS‘Lt op it wnll cause_a_bind in the linkage_ a.nd may
prevent the dnver’s vent “door fmmclosmg& H e

, lnstallatinn

Replacemant
) Disconnect cable from door and housing.

NOTE: The control cables are retained on the backside
of the instrument panel by plastic tabs. To disengage the
cables from the instrument panel, press the plastic tabs
together and pull out the cable.

(2) Remove cable from instrument panel.

(3) Remove cable-to-damper door.

(4) Route replacement cable through hole in in-
strument panel

(5) Connect cable to door and housing.

(6) Install cable to damper door.

(7) Check operation.

HEATER CORE

The heater housing assembly must be removed to gain
access to the heater core. .

Removal

(1) Drain approximately two quarts of coolant from
the radiator.

(2) Disconnect heater hoses.

(3) Disconnect damper door control cables.

(4) Disconnect blower motor wire.

(5) Disconnect water drain hose and defroster hose.

(6) Remove nuts from heater housing studs in en-
gine compartment.

(7) Remove heater housing assembly by tilting
down to disengage from air inlet duct and pulling to the
rear of the vehicle.

(8) . Remove heater core from heater housing.

(1) Install heater core in housing.
(2) Position heater core housing and install attach-
ing nuts.

NOTE: Make sure that the seals around the core pipes
and blower motor are in position before installing the
heater to the dash panel. Do not over-torque the heater
to dash panel nuts as this can cause distortion of the
heater assembly. Tighten until two threads are nsible
beyond the nut.

(3) Connect water drain hose and defroster hose.
(4) Connect blower motor wire.

(5) Connect and adjust damper door control cables.
(6) Connect heater hoses.

(7) Replace coolant.

(8) Check heater operation.

BLOWER MOTOR

. fhe“heé{er :}létusingjé.ééembly must be removed to
replace the blower motor.
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Remaoval

(1) Remove heater assembly as outlined above.

(2) Remove blower motor assembly-to-heater hous-
ing attaching screws and remove blower motor
assembly.

Installation

(1) Position blower motor assembly to heater hous-
ing and install attaching screws.

(2) Reinstall heater assembly as outlined above.

(3) Check blower motor and heater control
operation.

DEFROSTER DUCT

Removal

(1) Disconnect negative battery cable.
(2) Drain two quarts of antifreeze from radiator.
(3) Remove heater hoses.
(4) Remove drain tube from heater housing.
(3) Remove screws attaching evaporator housing to
instrument panel and lower housing.
(6) Disconnect wiring from A/C switch.
(7) Remove screw attaching heater motor housing
to bracket.
(8) Remove nuts attaching heater housing-to-dash
panel from engine compartment.
(9) Disconnnect speedometer cable.
(10) Remove glove box.
(11) Tilt heater housing assembly back and pull to
rear and lower housing.
(12) Disconnect heater control cables.
(13) Remove fresh air cover panel from cowl.
(14) Remove fresh airintake duct assembly.
(15) Lower windshield.
(16) Remove screws from defroster duct and remove
defroster duct and tube.

" 1+ T

Instailation

(1) Position defroster duct and install attaching
screws and tube.
(2) Raise windshield and secure.
(3) Install fresh air intake duct assembly.
(4) Install fresh air cover panel on cowl.
(5) Install heater control cables.
(6) Position heater housing assembly on dash panel.
(7) Install nuts attaching heater housing to dash
_ "panel.
e i1 (8) Install glove box.
= (9) Install speedometer cable.

£

G MRS woar )

(10) Instail screw attaching heater housing to
bracket.

(11) Connect wiring to A/C switch.

(12) Install evaporator housing to instrument panel.

(13) Connect drain tube to heater housing.

(14) Connect heater hoses.

(15) Refill radiator.

(16) Connect negative battery cable.

FRESH AIR INTAKE DUCT

Removali

(1) Disconnect negative battery cable.
(2) Drain two quarts of antifreeze from radiator.
(3) Remove heater hoses.
(4) Remove drain tube from heater housing.
(5) Remove screws attaching evaporator housing to
instrument panel and lower housing.
(6) Disconnect wiring from A/C switch.
(7) Remove screw attaching heater motor housing
to bracket.
(8) Remove nuts attaching heater housing to dash
panel from engine compartment.
(9) Disconnnect speedometer cable.
(10) Remove glove box.
(11) Tilt heater housing assembly back and pull to
the rear a lower housing.
(12) Disconnect heater controi cables.
(13) Remove fresh air cover panel from cowl.
(14) Remove fresh air intake duct assembly.

Installation

(1) Position defroster duct and install attaching
screws and tube.
(2) Raise windshield and secure.
(3) Install fresh air intake duct assembly.
(4) Install fresh air cover panel on cowl.
(5) Install heater control cables.
(6) Position heater housing assembly on dash panel.
(7) Install nuts attaching heater housing to dash
panel.
(8) Install glove box.
(9) Install speedometer cable.
(10) Install screw attaching heater housing to
bracket.
(11) Connect wiring to A/C switch.
(12) Install evaporator housing to instrument panel.
(13) Connect drain tube to heater housing.
(14) Connect heater hoses.
(15) Refill radiator.
(16) Connect negative battery cable.



30-6 HEATER

-II-I-..-I---..-IIIlI-II..l--I-IIllIIl-lII--.-III---I---llIl-Il-I--IIIIIII-II--I--IIII

CHEROKEE - WAGONEER -
TRUCK HEATER

Page

Blower Motor  3D-9
Control Cable  3D-8

Frash Air Ventilation  3D-7
General  3D-6

Pags

Heater and Deiroster Operation 30-6
Heater Control Panel 30-7

Heater Cors 30-9

System Controls 30-6

IIIlIIIIllllllIlllIlIIl-IIIlllllIIIlllIlIlIlIIllIIlIIIlIlIIIlIllIlllllIl-IIIlIllllIllIIlllIIIlIIIIIIIIIIIIIIIIIIIII-I

GENERAL

The blend-air type heater and defroster system is used
on all Cherokee, Wagoneer and Truck models. The
blend-air method of heating uses a constant flow system
with engine coolant continuously flowing through the
heater core. The temperature of the heated air entering
the passenger compartment is controlled by regulating
the quantity of air which flows through the heater core
air passages, then blending it with a controlled amount
of cool, fresh air which bypasses the heater core. System
controls and operation are described in this section.

When servicing a malfunctioning heater system, refer
to the Service Diagnosis for a list of the possible causes
and recommended service procedures.

SYSTEM CONTROLS

The heater and defroster controls consists of a fan
control switch, a vacuum control switch operated by
three pushbuttons, and a slide temperature control lever
(fig. 3D-5).

SCREW FAN

CONTROL
4{/ SWITCH
- / VACUUM

TEMPERATURE
CONTROL
CABLE

CLIP TEMPERATURE OFF
CONTROL

42635

Fig. 3D-5 Heater and Defroster Controis

-The three pushbuttons manually operate the vacuum
contsod~switch which: directsevacuums-to-two vacuum
motors; controlling airflow and.point of air.distribution.

The temperature control lever adjusts the amount of
airflow around the heater core and through the heater
core air passages. This regulates the degree of heat en-
tering the passenger compartment.

The fan control is a four-position control switch (Off,
Low, Medium, and High), which regulates the
blower motor and airflow for heat, defrost, and fresh air
ventilation.

There has been a vacuum storage tank added to pre-
vent the heater doors from closing on acceleration and is
located in the engine compartment in the center of dash
panel.

HEATER AND DEFROSTER OPERATION

The heater is part of the engine cooling system and
depends on normal engine operating temperature and
airflow through the cowl fresh air intake to heat the
interior of the vehicle. During heater operation, close
the fresh air vents. _

The Off, Heat and Def buttons (fig. 3D-5) on the
heater control panel operate a vacuum control switch
which controls two vacuum motors. When the off but-
ton is pressed, the vacuum switch shuts off vacuum to
the air inlet door vacuum motor. A spring closes this
door, prevéiting any outside air from entering the
heater (fig. 3D-6).

When the Heat button is pressed, the air inlet door
is opened by the air inlet vacuum motor and air will flow
through the heat transition housing and out of the floor
heat distributor.

When the Def button is pressed,the vacuum switch
directs vacuum to the defrost vacuum motor, which
closes the door to the floor heat distributor. Airflow is
then directed through the defroster hoses onto the wind-
shield. The air inlet door remains open to allow airflow
through the heat transition housing.

The Temperature control lever operates the blend
air door in the heater core housing. At the full right
position, all air is directed through the heater core pro-
viding maximum heat flow. At the full left position, all
air is directed around the heater core providing un-
heated fresh air. The temperature control lever may be
placed in any in-between position to provide 2 blend of
cool,-fresh, outside air and heater air. However, either

«the-Heat.-or-Bef.button must be pressed before. any.

air cancenter the vehicle.

OIS e
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Fig. 3D-6 Heater and Defroster

If additional airflow is required, the blower motor
should be operated at one of the three available speeds.

FAESH AIR VENTILATION

The ventilating system has two fresh air vents, one in
the right cowl trim panel and one-in the left cowl trim
panel (fig. 3D-7). Both vents are cable controiled with
the control knobs mounted on the instrument panel to
the right and left of the steering column.

. RUBBER
GASKET A
\ SEAL

FRESH AIR
FRESH AIR ~_
DUCT CONTROL
INTAKE DUCT COVER
{LOUVER) J4a2630

Fig. 3D-7 Fresh Air Intake Duct and Control
HEATER CONTROL PANEL

Removal

(1) Disconnect battery negative cable.
e 2 (2Y"Reémove instrument cluster retaining screws.
=i~ = (3)~Disconnect speedometer cable.

(4) Disconnect electrical connectors from cluster.

(5) Disconnect vacuum hoses from vacuum control
switch. :
NOTE: Tag hoses according to their numbered location
for ease of assembly.

(6) Remove cluster lamps.

(7) Disconnect cable from temperature control
lever.

(8) Remove instrument cluster.

(9) Remove heater and defroster control attaching
screws and remove control from cluster.

(10) Remove fan control switch attaching screws and

remove switch.

Instailation

(1) Install fan control switch.
(2) Install heater and defroster control to cluster.
(3) Position instrument cluster in dash opening.
(4) Install cluster lamps.
(5) Connect cable to temperature control lever.
(6) Connect vacuum hoses.
(a) Number 1 on vacuum control switch goes to
defroster vacuum motor.
(b) Number 3 on vacuum control switch goes to
vacuum storage tank.
(¢) Number 4 on vacuum control switch goes to
air inlet door vacuum motor.
(7) Connect cluster electrical connectors.
(8) Connect speedometer cable.
(9) Install cluster retaining screws.
"(10) Connect battery negative cable.
(11) Check heater, defroster and fan operation.
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Service Diagnosis

-Condition Possible Cause Correction
FAN MOTOR (1) Blown fuse (1) Replace fuse
WILL NOT RUN (2) Loose connection (2) Inspect and tighten

AT ANY SPEED

FAN MOTOR RUNS
AT ONE SPEED ONLY

FAN RUNS BUT DOES
NOT CIRCULATE AIR

HEATER WILL NOT
HEAT

(3) Poor ground

(4) Faulty switch
(5) Faulty motor
(6) Faulty resistor

(1) Faulty switch
(2) Faulty resistor

(1) Intake blocked

(2) Fan not secured to
motor shaft

(3) Inlet door not opening

(1) Coolant does not reach
proper temperature

(2) Heater core blocked
internally

(3) Heater core air-bound

(4) Blend-air door not in
proper position

(3) Clean and tighten
(4) Replace switch
(5) Replace motor
(6) Replace resistor

(1) Replace switch
(2) Replace resistor

(1) Clean intake
(2) Tighten securely

(3) Replace defective vacuum
motor, switch or hose.

(1) Check and replace
thermostat if necessary
(2) Flush or replace
core if necessary
(3) Purge air from core
(4) Adjust cable

WILL NOT DEFROST (1) Vacuum motor not (1) Check for engine

operating vacuum at vacuum motor

(2) Vacuum control switch (2) Check for engine vacuum
inoperative at switch

(3) Defroster hose damaged (3) Replace defroster hose

805878
_GONTROL _CABLE: NOTE: Tag hoses according to their numbered location
' for ease of assembly.
Adjustment (6) Remove cluster lamps.

The blend-air door control cable is equipped with a turn-
buckle to simplify adjustment. The turnbuckle is located
in the engine compartment close to the vacuum can.

(1) Rotate turnbuckle counterclockwise to obtain
complete closing of the blend-air door when the temper-
ature control lever is in the far left Cool position.

(2) Check blend-air door operation by moving tem-
perature control lever-to-be the Warm position and back
to the Cool position. Adjust cabel if necessary.

Replacament

(1) Disconnect battery negative cable.

(2) Remove instrument cluster retaining screws.
(3) Disconnect speedometer cable.
(4)-Disconnect electrical connectors from cluster.

_switchz—
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(T) Disconnect cable from temperature control
lever.
(8) Remove instrument cluster.
(9) Disconnect cable from temperature control
lever.
(10) Disconnect cable from blend-air door.
(11) Connect cable to blend-air door.
(12) Route cable through dash panel and connect to
temperature control lever.
(13) Position instrument cluster in dash opening.
(14) Install cluster lamps.
(15) Connect cable to temperature control lever.
(16) Connect vacuum hoses.

(a) Number 1 on vacuum control switch goes to
defroster vacuum motor.

(b) Number 3 on vacuum control switch goes to
vacuum storage tank. -
(e). \Tumben4 on-vaguum control smtch goes to
“air inlet door vacuum motor.;: - b S

- —
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(17) Connect cluster electrical connectors.

(18) Connect speedometer cable.

(19) Install cluster retaining screws.

(20) Connect battery negative cable.

(21) Check heater, defroster and fan operation.
(22) Adjust cable.

(23) Check cable operation.

HEATER CORE

Removal

(1) Drain approximately two quarts of coolant from
radiator.

(2) Disconnect temperature control cable from
blend-air door.

(3) Disconnect heater hoses at heater core.

(4) Disconnect blower motor resistor wires.

(5) Remove heater core housing to dash panel at-
taching nuts.

(6) Remove heater core housing assembly.

(7) Remove attaching screws holding housing
halves together and separate housing.

(8) Remove heater core to housing attaching screws
and remove core.

Instailation

(1) Position heater core in housing and install at-
taching screws.

P ' iR oot

(2) Seal and assemble two halves of heater core
housing and install attaching screws.

(3) Position heater core housing on dash panel and
install attaching nuts.

(4) Connect heater resistor wires.

(5) Connect heater hoses.

(6) Connect temperature control cable to biend air
door.

(7) Replace coolant.

(8) Check heater operation.

BLOWER MOTOR

Removal

(1) Disconnect blower motor electrical connector.

(2) Remove blower motor-to-blower motor housing
attaching screws and remove blower motor and fan
assembly.

Instailation

(1) Position blower motor and fan assembly on
blower motor housing and install attaching screws.

(2) Connect blower motor electrical connector.

(3) Check blower motor operation.
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GENERAL

When driving at normal highway speeds the CJ air
conditioning system (fig. 3E-1) will provide maximum
efficiency. However, when operating under stop-and-go
city driving canditions, aslight reduction in coohng effi-
ciency generally will be experienced. Py

It is recommended that intermediate temperature and
high fan setting be used for average city driving and
intermediate temperature and medium fan setting for
highway driving.

When driving at relatively high speed for an extended
period of time, the cooling coil may possibly frost over,
resulting in a temporary loss of cooling. Should this
occur, simpiy turn the TEMP knob to OFF and allow the
blower to operate for a few minutes to allow the cooling
coil to defrost. Then turn the TEMP knob to a setting
which is not as cold as the setting at which frosting
occurred.

To maintain maximum cooling efficiency, periodically
remove bugs and foreign matter from the condenser and
radiator fins. DO NOT install a bug screen or other
screen material in front of the condenser and radiator.

Water forming under a vehicle, at a point below the
cooling case, is condensation water draining from the
system and is considered normal.

The engine-temperature-gauge pointer will indicate a
slightly higher than normal-+emperature when-the air

FAN CONTROL TEMPERATURE
KNOB CONTROL KNOB

ADJUSTABLE AIR
OUTLET LOUVERS 70821

Fig. 3E-1  Alr Conditloner—CJ

conditioning system is operating. However, should ex-
cessive overheating occur, check the condition of all wa-
ter hoses, check the radiator for rust or scaling
conditions, and make sure that the condenser is free of
bugs or other foreign matter.

The air conditioner also can be used for fast, efficient
defogging of windows during cool, damp weather.
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The condenser is mounted ahead of the radiator and
the remaining components are in the engine
compartment.

The compressor is a two-cylinder, belt-driven pump.
An electromagnetic clutch couples the compressor to the
drive pulley. The drive pulley freewheels when the air
conditioner is not in use.

The start position on the ignition switch automat-
ically disconnects all accessories, including the air condi-
tioner, to reduce battery load and provide easier
starting.

CONTROL GPERATION

For fast, maximum efficiency, purge the vehicle of hot
air by driving the equivalent of two or three city blocks
with at least one window open. During this time, place
the TEMP control in the MAX position and the FAN
control in the HI position. This permits the evaporator
to precool in hot weather.

Adjust the air outlets to obtain desired airflow distri- L

bution by moving the louver levers left, right, up, or
down. Airflow can be adjusted for quick delivery to a
specific spot or for gentle diffusion of air throughout the
vehicle.

When the interior of the vehicle has cooled to the
desired temperature, the FAN knob may be set to obtain
the desired volume of air from the air outlets. The
“TEMP knob may be rotated to vary the temperature. It
may be necessary to experiment with the TEMP knob to
determine the settings best suited to various driving
conditions. Generally, an intermediate temperature and
high fan setting is comfortable for city driving, and a
lesser fan setting comfortable for open road driving.

Run the engma.we&k ve- idle speed for_more ef- -
ficient cooling under conditions in which the system is
operated with the vehicle standing..

CONTROL PANEL

Fan Switch

The fan switch may be serviced by removing the ac-
cess plate located on the lower evaporator core housing
beiow the control panel.

Temperaturs Control Thermostat

To service the temperature control thermostat, the
evaporator core housing must be disassembled.

When instailing a replacement temperature control
thermostat, insert the capillary tube into the evaporator
coil a minimum of two inches (fig. 3E-2).

CAUTION: Handle the tube-with care to-avoid bends -
OT ~HUN St iC L etm&d-’eause the themes-&aé——«éo—

malfunctionz=.,. ... Tt A gl -~ .

EVAPORATOR
COIL ASSY INSULATION

\ ' P«s.oo INCH ES-»{\ﬁ
| 1

2.50 INCHES
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TUBE - INSERT
INTO COIL MIN.
W 2 INCHES
41094

Fan)
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Fig. 3E-2 Capillary Tube Position

CONDENSER AND RECEIVER/DRYER ASSEMBLY

Removal

(1) Discharge refrigerant from system as described
in General Information section of this chapter.

NOTE: Discharge system slowly to prevent loss of
compressor oul.

(2) Drain radiator.

(3) Remove fan shroud and radiator.

(4) Disconnect pressure line at condenser.

(5) Remove condenser attaching screws and tilt bot-
tom of condenser toward engine.

NOTE: Plug all open connections to p'reizent entry of
dirt and moisture.

(6) From underside of vehicle, disconnect receiv-
er/dryer-to-evaporator hose at receiver/dryer.

(7) Remove condenser and receiver/dryer as-
sembly.

(8) Remove receiver/dryer from condenser, if
necessary.
Instailation

(1) If removed, install receiver/dryer to condenser.

(2) Place condenser in position and connect receiv-
er/dryer-to-evaporator hose at receiver/dryer.

(3) Install condenser attaching screws.

(4) Connect pressure line at condenser.

(5) Install radiator and fan shroud.

(6)-Fill radiator.

{7y Evacuate, leak test, and charge system as de-
scribed in General Information section of this chapter.
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RECEIVER/DRYER

Removal

(1) Discharge refrigerant from system as described
in General Information section of this chapter.

NOTE: Discharge system slowty to prevent loss of
compressor oil.

(2) Disconnect evaporator and condenser lines from
receiver/dryer.

(3) Remove attaching screws from receiver/dryer
bracket and remove receiver/dryer.

Installation

(1) Install receiver/dryer to support bracket.

(2) Install evaporator and condenser line to
receiver/dryer.

(3) Evacuate, charge system and leak test as de-
scribed in General Information section of this chapter.

EVAPORATOR HOUSING ASSEMBLY

Removal

(1) Discharge system as described in General Infor-
mation section of this chapter.

(2) Disconnect inlet (suction) line at compressor.

(3) Disconnect receiver/dryer-to-evaporator hose.

(4) Remove hose clamps and dash grommet retain-
ing screws. T,

'(5) Remove evaporator housing—té-insfrument"

panel attaching screws and the evaporator housing-to-
mounting bracket screw (fig. 3E-3).

SCREW (4)

70529

 Fig. 3E-3  Evaporator Housing Mounting—CJ

(6) Lower evaporator housing and puil hoses and
grommet through opening.
The blower motor, blower motor housing, and evapo-
rator core may be serviced after the evaporator housing
is removed (fig. 3E-4).

NOTE: [t is not necessary to discharge the system to
service the blower motor. The evaporator housing may
be lowered from the instrument panel to gain access to
the blower motor attaching screws.

Installation

(1) Push hoses through grommet opening, and in-
stail grommet by pushing toward engine compartment
of vehicle and fasten to dash panel with two attaching
screws.

(2) Raise evaporator and install evaporator hous-
ing-to-instrument-panel attaching screws and the evap-
orator-to-mounting bracket screw.

(3) Install hose clamps and grommet attaching
screws.

(4) Connect receiver/dryer-to-evaporator hose.

(5) Connect inlet (suction) line to compressor.

(6) Evacuate, leak test, and charge system as de-
scribed in General Information section of this chapter.

EXPANSION VALVE SERVICE

The valve is preset and should not be adjusted. A
defective valve requires replacement.

(1) Discharge system as described in General Infor-
mation section of this chapter. sy

(2) Remove evaporato™busing assembly.

(3) Remove insulation wrapped around suction line
and expansion valve. Mark capillary tube location on
suction line.

(4) Disconnect inlet and outlet connections, cap-
illary tube clamp, and equalizer tube.

(5) Remove expansion valve.

(6) Clean suction line to provide a positive contact
with replacement expansion valve capillary tube.

(7) Connect inlet and outlet hoses. Clamp capillary
tube at marked position and connect equalizer tube.

NOTE: Clamp capillary tube securely so that a firm
contact with the suction [ine is formed.

(8) Wrap expansion valve and line with insulation.
(9) Install evaporator housing assembly.
(10) Evacuate, leak test, and charge system as de-
scribed in General Information section of this chapter.
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GENERAL

When driving at normal highway speeds the Jeep air
conditioning system will provide maximum efficiency.
However, when operating under stop-and-go city driving
conditions a slight reduction in cooling efficiency gener-
ally will be experienced.

[t is recommended that intermediate temperature and
high fan setting be used for average city driving and
intermediate temperature and medium fan setting for
highway driving.

The air conditioning system, as shown for the Wagon-
eer in figure 3E-5, is applicable to Cherokee and Trueck.
models.

TEMPERATURE
CONTROL KNOB

FAN CONTROL KNOB

ADJUSTABLE AIR
QUTLET LOUVERS

42662

Fig. 3E-5 Air Conditioner—Cherokee-Wagonser-Truck Modsis

When driving at relatively high speed for an extended
period of time, the cooling coil may possibly frost over,
resulting in a temporary loss of cooling. Should this
occur, simply turn the TEMP knob to OFF and allow the
blower to operate for a few minutes to allow the cooling
coil to defrost. Then turn the TEMP knob to a setting
which is not as cold as the setting at which frosting
occurred.

To maintain maximum cooling efficiency, periodicaily

Water forming under a vehicle, at a point below the
cooling case, is condensation water draining from the
system and is considered normal.

The engine temperature gauge pointer will indicate a
slightly higher than normal temperature when the air
conditioning system is operating. However, should ex-
cessive overheating occur, check the condition of all wa-
ter hoses, check the radiator for rust or scaling
conditions, and make sure that the condenser is free of
bugs or other foreign matter.

The air conditioner also can be used for fast, efficient
defogging of windows during cool, damp weather.

The condenser is mounted ahead of the radiator and
the remaining components are in the engine
compartment.

The compressor is a two-cylinder, beit-driven pump.
An electromagnetic clutch couples the compressor to the
drive pulley. The drive pulley freewheels when the air
conditioner is not in use.

The start position on the ignition switch automat-
ically disconnects all accessories, inciuding the air condi-
tioner, to reduce battery load and provide easier
starting.

- GONTROL OPERATION

For fast, maximum efficiency, purge the vehicle of hot
air by driving the equivalent of two or three city blocks
with at least one window open. During this time, place
the TEMP control in the MAX position and the FAN
control in the HI or PC position. This permits the evapo-
rator to precool in hot weather.

CAUTION: Do not leave ran control on PC for longer
than 30 seconds. Move the ran control to HI position and
raise ail windows.

Adjust the air outlets to obtain desired airflow distri-
bution by moving the louver levers left, right, up, or
down. Airflow can be adjusted for quick delivery to a
specific spot or for gentle diffusion of air throughout the
vehicle.

When the interior of the vehicle has cooled to the
desired temperature, the FAN knob may be set to obtain
the desired volume of air from the air outlets. The
TEMP knob may be rotated to vary the temperature. It

» ~remove bugs and foreign matter from the condenser and
~-=~ -+ radtator fins. DO NOT install a bug Screen*8# Gther
screen material in'front of the condenser and radiator:

may be necessary to experiment with the TEMP knob to
determine the settings best suited to various driving
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conditions. Generally, an intermediate temperature and
high fan setting is comfortable for city driving, and a
lesser fan setting comfortable for open road driving.

Run the engine well above idle speed for more ef-
ficient cooling under conditions in which the system is
operated with the vehicle standing.

CONTROL PANEL

Fan Switch

The fan switch may be serviced by removing the ac-
cess plate located on the lower evaporator core housing
below the control panel.

Temperaturs Control Thermostat

To service the temperature control thermostat, the
evaporator core housing must be disassembled.

When installing a new temperature control thermo-
stat, insert the capillary tube into the evaporator coil
minimum of two inches (fig. 3E-6).
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CASE
‘\\\\;
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@ =
ﬁ “ 2 INCHES

41094

Fig. 3E-6 Capillary Tube Position

CAUTION: Handle the tube with care to avoid bends
or kinks which could cause the thermostat to
malfunction.

CONDENSER AND RECEIVER/DRYER ASSEMBLY

Removal

(1) Discharge refrigerant from system as described
in General Information section of this chapter.

NOTE: Discharge system slowly to prevent loss of
compressor oul.

« ~  «2) Drainradiator. . L
(3) Remove fan shroud and radlator

SR - s -

(4) Disconnect aressure line at condenser.
(5) Remove condenser attaching screws and tilt bot-
tom of condenser toward engine.

NOTE: Plug all open connections to prevent entry of
dirt and mowsture.

(6) From underside of vehicle, disconnect receiv-
er/dryer-to-evaporator hose at receiver/dryer.

(7) Remove condenser and receiver/dryer
assembly.

(8) Remove receiver/dryer from condenser, if
necessary.

Instailation

(1) If removed, install receiver/dryer to condenser.

(2) Place condenser in position and connect receiv-
er/dryer-to-evaporator hose at receiver/dryer.

(3) Instail condenser attaching screws.

(4) Connect pressure line at condenser.

(5) Install radiator and fan shroud.

(6) Fill radiator.

(T) Evacuate, leak test, and charge system as de-
seribed in General Information section of this chapter.

RECEIVER/DRYER

Removal

(1) Discharge refrigerant from system as described
in General Information section of this chapter.

NOTE: Discharge system slowly to prevent loss of
compressor oil.

(2) Remove headlamp trim ring.

(3) Remove headlamp assembly.

(4) Remove grille.

(5) Remove bolt from top of inner panel. Pull panel
back and block.

(6) Remove evaporator and condenser line from
receiver/dryer.

(T) Remove screws from receiver/dryer bracket and
remove receiver/dryer.

(1) Install receiver/dryer to radiator support
bracket.

(2) Install evaporator and condenser lines to
receiver/dryer.

(3) Remove block and install inner panel boit.

(4) Install grille.

(5) Install headlamp assembly.

(6) Install headlamp trim ring..

(7)- Exacuate, charge.system and leak test as_de-
scribed in General Information section of this chapter.
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'EVAPORATOR HOUSING ASSEMBLY

Removal

(1) Discharge system as described in General Infor-
mation section of this chapter.

(2) Disconnect inlet (suction) line at compressor.

(3) Disconnect receiver/dryer-to-evaporator hose at
quick-disconnect coupling (fig. 3E-7).

RECEIVER/DRYER-
TO-EVAPORATOR
HOSE

QuICK
DISCONNECT
COUPLING

RIGHT FRONT
FENDER

J41092
" Flg. 3E-7  Quick-iscannect Coupling”

(4) Remove hose clamps and dash grommet retain-
ing screws.

(5) Remove evaporator housing-to-instrument
panel attaching screws and evaporator housing-to-
mounting bracket screw (fig. 3E-8).

J41093

SCREW (1)

+-« Flg.-3E-8 Evaporator Housing Mounting—
Cherokee-Wagoneer-Truck Modais

(6) Lower evaporator housing and pull hoses and
grommet through opening.
The blower motor, blower motor housing, and evapo-
rator core may be serviced after the evaporator housing
is removed (fig. 3E-9).

NOTE: [t is not necessary to discharge the system to
service the blower motor. The evaporator housing may
be lowered from the instrument panel to gain access to
the blower motor attaching screws.

Instailation

(1) Push hoses through grommet opening, and in-
stall grommet by pushing toward engine compartment
of vehicle and fasten to dash panel with two attaching
SCrews. : .

(2) Raise evaporator and instail evaporator hous-
ing-to-instrument-panel attaching screws and evapo-
rator-to-mounting bracket screw.

(3) Install hose clamps and grommet attaching
screws,

(4) Connect receiver-to-evaporator hose at quick-
disconnect coupling.

(5) Connect inlet (suction) line to compressor.

(6) Evacuate, leak test, and charge system as de-
scribed in General Information section of this chapter.

EXPANSION VALVE SERVICE

The valve is preset and should not be adjusted. A
defective valve requires replacement.

(1) Discharge system as described in General Infor-
mation section of this chapter.

- (2) Remove evaporator housing assembly.

(3) Remove insulation wrapped around suction line
and expansion valve. Mark capillary tube location on
suction line.

(4) Disconnect inlet and outlet connections, cap-
illary tube clamp, and egualizer tube.

(5) Remove expansion valve.

(6) Clean suction line to provide a positive contact
with replacement expansion valve capillary tube.

(7) Connect inlet and outlet hoses. Clamp capillary-
tube at marked position and connect.equalizer tube.

NOTE: Clamp capillary tube securely so that a firm
contact with suction line is formed.

(8) Wrap expansion valve and line with insulation.
(9) Install evaporator housing assembly.
(10) Evacuate, leak test, and charge system as de-
scribed in General Information section of this chapter.
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GENERAL

The following service procedures apply to all factory
installed air conditioning systems unless otherwise
specified.

REFRIGERANT SAFETY PRECAUTIONS

The refrigerant used in automotive air conditioning
systems is dichlorodifluoromethane, commoniy known
as Refrigerant-12 or R-12. It is transparent and coloriess
in-hoth*thre-tiquidand vapor-state. Since it has a boiling
point of 21.7°F below zero at atmospheric pressure, it

vaporizes at all normal temperatures and pressures. The
vapor is heavier than air, nonflammable and nonex-
plosive. It is nonpoisonous except when in direct contact
with open flame, and is noncorrosive except when com-
bined with water. Observe the following precautions
when handling R-12. ‘
R-12 evaporates so rapidly at normal atmospheric
pressures and temperatures that it tends to freeze any-
thing it contacts. For this reason, extreme care must be
~saken-to prevent any liguid refrigerant from contacting .
the skin and especially the eyes. 2 b
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WARNING: dlways wear sarety goggles when ser-
vicing the rerrgeration part of the air conditioning sys-
tem. Keep u bottle of sterile mineral oil and o weak
solution o borie acid handy when working on the rerrg-
eration system. Should any liquid refrigerant get mto
the eyes, use a rew drops of mineral 0il to wash them out
(R-12 is rapidly absorbed by oil). Next, wash the eyes
unth the weak solution of boric acid. Call a doctor imme-
diately, even though irritation has ceased after the first
aid treatment.

WARNING: Do not heat R-12 above 125°F

In most instances, moderate heat is required to bring
the pressure of the refrigerant in its container above the
pressure of the system when charging or adding refrig-
erant. A bucket or large pan of hot water not over 125°F
is all the heat required for this purpose. Do not heat the
refrigerant container with a blow torch or any other
means that would raise temperature and pressure above
this temperature. Do not weld, steam clean or heat the
system components or refrigerant lines.

CAUTION: Keep R-12 containers upright when charg-
mg the system, so as to utilize the vapor instead of the
liquad.

When metering R-12 into the refrigeration system,
keep.the supply tank or cans in an upright position. If
the refrigerant container is on its side or upside down,
liquid refrigerant will enter the system and damage the
COmMpressor.

WARNING: Always work in a well-ventilated area.

. Always maingain. gpod, ventilation in the working
area. Always discharge the refrigerant into the service

-bay exfaust-system or’outsidecthe buNding. Large quan-

tities of Tefrigerant vapor in a small, poorly ventilated
room can displace the air and cause suffocation.

Although R-12 vapor is normaily nonpoisonous, it can
be changed into a very poisonous gas if allowed to come
in contact with an open flame. Do not discharge large
quantities of refrigerant in an area having an open
lame. A poisonous gas is produced when using the ha-
lide torch leak detector. Avoid inhaling the fumes from
the leak detector.

CAUTION: Do not allow liquid refrigerant to touch
oright metal.

Refrigerant will tarnish bright metal and chrome sur-
faces. Avoid splashing refrigerant on any surface. Re-
frigerant in combination with moisture is very corrosive
and can cause extensive damage to all metal surfaces.

SERVICE VALVES

The discharge and suction service valves are mounted
directly to the compressor head, The valves are used for

“diagnosis, charging, discharging, evacuating, and com-

ponent removal.

AIR CONDITIONING  3E-9

The service valves are three-position valves (fig. 3E-
10). The normal operating position, shown in figure 3E-
10, View B, has the valve stem turned counterclockwise
to the back-seated (full-out) position.

1 - TO SERVICE PORT
2 - TO HOSE

3 - TO COMPRESSOR ]
A e 7
2 A ]
o 7S g /S
77 % //P/ 4 /7/ A
%
S A

VIEW C ~ MIDPOSITIONED

AJa1as9
Fig. 3E-10  Servica Vaive Operating Positlons— Typical

When the valve stem is turned clockwise to the front-
seated (full-in) position (fig. 3E-10, View A), the com-
pressor is isolated from the system. This position is used
when removing the compressor or when checking com-
pressor oil level.

When the valve is mid-positioned (cracked) (fig. 3E-
10, View C), the gauge port is open. This position is used
when charging, discharging, evacuating, and checking
system pressure.

PRESSURE GAUGE AND MANIFOLD ASSEMBLY

The pressure gauge and Manifoid Assembly Tool
J-23575 (fig. 3E-11) is the most important tool used to
service the air conditioning system. The gauge assembly
is used to determine system high and low side gauge
pressures, the correct refrigerant charge, and for system
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diagnosis. It is designed to provide simultaneous high
and low side pressure indications, because these pres-
sures must be compared to determine correct system
operation.

COMPOUND GAUGE HIGH SIDE GAUGE

<~ _ HIGH SIDE

LOW SIDE FTTING

FITTING CENTER SERVICE

FITTING

MANIFOLD AJS1490

Fig. 3E-11 Pressura Gauge and Manifold Assembly Tool J-23575

Low Side Gauge

The low side gauge is a compound gauge, which means
that it will register both pressure and vacuum. The
compound gauge is calibrated 0 to 150 psi pressure and 0
to 30 inches of mercury vacuum: It is connected to the
suction service vilve to check low side pressure or

. - Rt - - pa e
Pt S 4 N S, WL i

quh Side Gauge

The high side gauge is used to check pressure in the
discharge side of the air conditioning system.

Manifoid

The gauges are connected into the air conditioning
system through a manifold (fig. 3E-11). The manifold
has three connections. The low side hose and fitting is
connected directly below the low side gauge. The high
side hose and fitting is connected below the high side
gauge.

The center connection of the manifold is used for
charging, discharging, evacuating, and any other neces-
sary service. Both the high and low sides of the manifold
have hand shutoff vaives. The hand shutoff valves open
_or close the respective gauge connections to the center

Connecting the Prassura Gauge and Manifoid Assambly

(1) Remove protective caps from service valve
gauge ports and valve stems.

(2) Close both hand valves on gauge manifold set.

(3) Connect compound gauge hose to compressor
suction service valve gauge port (low-side).

(4) Connect high pressure gauge hose to discharge
service valve gauge port (high-side).

NOTE: If necessary, to facilitate installation of the
gauge set, loosen the service valve-to-compressor fitting
and rotate the service valve slightly. Do not allow line
to comtact engine or body components. Tighten the ser-
ice valve-to-compressor fitting to 25 foot-pounds (34
Nem) torque or 15 foot-pounds (20 Nem) torque for
flange-type service valve screws.

(5) Set both service valve stems to mid- or cracked-
position. The gauges will indicate high and low side
pressure respectively.

(6)' Purge any air from high side test hose by open-
ing high side hand valve on manifold for three to five
seconds (center connection on manifold must be open).

(7) Purge any air from low side test hose by opening
low side hand valve on manifold for three to five seconds
(center connection on manifold must be open).

(8) Air conditioning system may be operated with
gauge manifold assembly connected in this manner.
Gauges will indicate respective operative pressures.

CHECKING SYSTEM PRESSURES

The pressure developed on the high side and low side
of the compressor indicate whether the system is oper-
ating properly.

WARNING: Use extreme caution when engine 18 oper-
ating. Do not stand in direct line wnth fan. Do mot put
hands near pulleys, belts or fan. Do mot wear loose
clothing.

(1) Attach pressure gauge and manifold assembly.

(2) Close both hand valves on gauge and manifold
assembly.

(3) Set both service hand valve stems to mid-
position. .

(4) Operate air conditioning system with engine
running at 1500 rpm and controis set for full cooling but
not into the MAX or COLD detent.

(5) Insert thermometer into discharge air outlet
and observe air temperature.

(6) Observe high and low side pressures and com-

pare with those shown in the Normal Operating Tem-
peratures and Pressures Chart. If pressures are
abnormal, refer to Pressure Diagnosis Chart.

e e SEIVICE connegtion. ox, 1o each.other. The, manifold is
__:,_constructed so that pressure will be indicated on the
gauges regardless of hand valve position. ’



\

Normal Operating Temperatures and Pressures *

Maximum
Desirable
Center
Surrounding Register Suc
Relative Air Engine Discharge Pres
Humidity Temperature Speed Air Temp. P
(percent) (°F) (RPM) (°F) HURE
70 40 1
20 80 1500 41 1
0 42 . 2
100 43 2
70 40 1
30 80 1500 41 1¢
30 42 2C
100 44 2¢
70 40 12
40 80 1500 42 18
90 43 .23
100 44 2€
70 40 14
50 80 1500 42 1S
90 44 o
100 46 27
70 41 15
60 80 1500 43 21
90 45 25
100 46 28
70 41 16
70 80 1500 43 22
30 45 26
100 46 29
70 42 18
80 80 1500 44 23
90 47 27
100 - -
70 42 19
30 80 1500 47 24
30 48 28

100 A 2

By, B T

*Operate engine with transmission in neutral. Keep vehicle out of direct sunlight.
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SIGHT GLASS

A sight glass is incorporated in the receiver-to-evapo-
rator hose at the receiver end (fig. 3E-12). The sight
glass provides a visual check of the system refrigerant
level. A continuous stream of bubbles will appear in the
sight glass of a system which is not properly charged.
Properly charged and completely discharged systems
will appear similar through the sight glass because of a
lack of bubbles. To distinguish between the two situa-
tions, cycle the magnetic clutch Off and On with the
engine running at 1500 rpm. During the time the clutch
is off, bubbles will appear if the refrigerant is in the
system and will disappear when the clutch is on. If no
bubbles appear when cycling the magnetic clutch, there
is no refrigerant in the system since some bubbles would
appear in a fully charged system. If the system is dis-
charged, it will be necessary to leak test, repair as re-
quired, evacuate, and charge the system.

cJ CHEROKEE-WAGONEER-TRUCK

Fig. 3E-12  Sight Glass

DISCHARGING SYSTEM

Refrigerant should be discharged from the system
before replacing any part in the system except the
COmpressor.

(1) Connect pressure gauge and manifold assembly
to proper service valves.

(2) Turn both manifold hand valves to maximum
counterclockwise (open) position.

(3) Open both service valves a slight amount (from

. back-seated position) and allow refrigerantto disetrarge™

slowly from system (fig. 3E-13).

CAUTION: Do not allow the refrigerunt to rush out, as
the oil in the compressor or system will be forced out
along with it.

| COMPOUND
~- IGAUGE
/’N

CENTER W __
SERVICE-"" _

Fig. 3E-13  Typical Pressurs Gauge and Manifoid Assembly
Connectlons for Discharging System

EVACUATING SYSTEM

A system with the refrigerant removed during repair,
or one that is excessively low on refrigerant must be
evacuated with a vacuum pump before new refrigerant
is installed. The reason for evacuating a system is to
remove any air and moisture that may have entered the
system.

Moisture in any quantity is extremely harmful to the
air conditioning system. Moisture may collect and freeze
in the thermostatic expansion valve orifice, blocking
refrigerant flow and preventing system cooling. Mois-
ture will also react with R-12 to form hydrochloric acid
which will corrode metal parts of the system. Corrosion
particles may become detached and block the small pas-
sages and orifices in the system.

Unwanted air and moisture are removed from the
system by proper evacuation of the system. A vacuum
pump is used to lower the pressure sufficiently so that
moisture boiling temperature is reduced to a point
where the water will vaporize and can be evacuated
from the system.

Water boils at 212°F at 14.7 psi (sea level). As the
vacuum pump lowers the pressure of the closed air con-
ditioning system, the boiling point of the moisture in the
system will also be lowered. In evacuating the system, it
is necessary to lower the boiling point of any moisture in
the systemrto a point lower than the ambient (surround-
ing) temperature to ensure that all moisture is beiled



off. At an ambient temperature of 75°F, when the de-
sired vacuum of 29.5 in. Hg is reached, water will boil at
approximately 34°F and a complete boiling off of all
moisture in the system is assured when this vacuum
reading has been reached.

At altitudes higher than sea level, it will not be pos-
sible to obtain a vacuum reading of 29.5 in. Hg on the
low side compound gauge. For each 1,000 feet of alti-
tude, the vacuum gauge must be corrected by one in. Hg
to compensate for a change in atmospheric pressure. For
example, at altitudes of 1,000 feet, a gauge reading of
28.5 in. Hg will be the same as a gauge reading of 29.5 in.
Hg at sea level. When this vacuum is reached, a min-
imum of 30 minutes should be allowed in evacuating the
system to ensure complete moisture removal.

Evacuating Procadurs with J-26695 Vacuum Pump

The J-26695 Vacuum Pump and motor is a self-
contained unit equipped with a carrying handle and
stand. The unit must be kept upright at all times to
prevent oil from spilling.

(1) Connect pressure gauge and Manifold Assembly
Tool J-23575.

(2) Discharge system.

(3) Connect center service hose to inlet fitting. of
vacuum pump (fig. 3E-14).

J-26695
VACUUM

MANIFOLD
ASSEMBLY

SUCTION §
SERVICE
VALVE

CENTER &
SERVICE
HOSE

Fig. 3E-14  Typical Connections for Evacuating Systsm
with J-26695 Vacuum Pump

(4) Open both manifold hand valves wide open.

(5) Start vacuum pump; note compound gauge
reading.

(6) Operate pump a MINIMUM of 30 minutes after
reaching lowest vacuum.

(7) Test system for leaks. Close both manifold hand
valves, turn off vacuum ‘pump, and note compound
gauge reading. ‘Gauge needle should remain stationary
at point at which pump was turned off.

AIR CONDITIONING 3E-13

(8) If gauge needle returns to zero rapidly, install a
partial charge in system and locate leak with leak detec-
tor. Repair leak and repeat evacuation procedure.

(9) If gauge needle remains stationary and vacuum
is maintained for three to five minutes, resume evac-
uation for minimum of 30 minutes.

(10) Close both manifold hand valves and stop vac-
uum pump.

(11) Disconnect center service hose from vacuum
pump. System is now ready for charging.

Evacuation Procedure with J-23500-01 Portabie Alr
Conditioning Servica Station

The J-23500-01 Portable Air Conditioning Service Sta-
tion (fig. 3E-15) is a completely portable station equip-
ped with vacuum pump, metering-charging cylinder,
refrigerant supply, gauges, hoses and hand control
valves.

The control switch for the vacuum pump is mounted
on the front of the charging station. It should be in the
Off position before inserting plug into the power source.

NOTE: Be certain system is completely depressurized
before evacuating. With the system under pressure, re-
Jrigerant may enter vacuum pump and damage the

pump.

(1) Close all hand valves.

(2) Connect red charging hose to discharge service
valve port'on compressor.

(3) Connect blue charging hose to suction service
valve port on compressor.

(4) Discharge system, leaving suction and discharge
service valves in the mid- or cracked-position. Ty

(5) Connect vacuum pump hose to vacuum pump
inlet.

(6) Open low pressure hand control valve and high
pressure hand control valve on charging station.

(T) Start vacuum pump and open vacuum control
valve; note compound gauge reading.

(8) Operate pump minimum of 30 minutes after
reaching lowest vacuum.

(9) Fill charging cylinder, as described below, while
system is evacuating.

(10) Close vacuum control valve and stop vacuum

pump. Observe blue compound gauge to determine if
leak exists. System is now ready for charging.

CHECKING FOR LEAKS

Whenever a system requires more than 1/2 pound of
refrigerant after a season’s operation, a serious leak is
indicated which must be located and repaired.

Most leaks will be located at points of connection and
are caused by agtomobile vibration. Correction of this
type of leak may only require retightening of the con-
nection. However, some leaks may occur only at periods
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Fig. 3E-15 Typical Connections for Portahie Air Conditioning Sarvics Station J-23500-01

of high traffic on’'a very warm day. This type of leak
most aften occurs through the compressor shaft seal or
service valve gasket. - Ny

A system must contain an adequate quantity of re-
frigerant to be properly leak tested. If a system is com-
pletely discharged, evacuate and install 1/2 pound of
refrigerant.

Halide Torch Leak Detection

External leaks are detected and located with a Halide
Torch Tool J-6084 (fig. 3E-16). The torch burns propane
fuel and is equipped with a search hose. When air is
drawn into the hose by the torch, it contacts a heated
copper reactor ring in the torch. If refrigerant gas is
present in the air, the normally light blue flame will
change color. A small refrigerant leak will change the
flame color to yellow. A large refrigerant leak will
change it to green or purplish-blue.

Laak Test Procedurs Using Hallde Torch

(1) Open torch valve and light torch;” adjusting

flame just high enough to heat coppef TedCtor TN IU T~

cherry red.

S e et

(2) Lower flame until it is about 1/4 inch above or

_even with copper reactor ring. Smaller flame is more
cemcwn s wwi, —+ ~gengitive to-refrigerant..-. -

(3) Move.search hose slowly under all connections,
joints and seals. Because refrigerant is heavier than air,
leaks may be more readily detected on lower side of
areas being checked.

(4) Watch for color change of flame indicating area
of leak.

WARNING: When R-12 refrigerant comes into contact
with an open flame, phosgene gas is formed. NEVER
INHALE THE VAPORS OR FUMES FROM THE
HALIDE TORCH; they are poisonous.

(5) Repair leaks as required.

(6) Evacuate and leak-test system after all leaks are
corrected.

(7) Charge system.

Electronic Lsak Detection

*_External‘leaks are detectedrandlocated with the Elec-
tronic Leak Detector Tool J-26933. The leak detector is
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Fig. 3E-16 Hailde Torch Tooi J-6084

an electronic instrument designed to detect R-12 refrig-
erant leaks as small as one-half ounce per year. The 18-
inch flexible probe gets at inaccessible places. Follow the
manufacturer’s calibration instructions, included with
the unit, to set up the electronic leak detector for- proper
operation.

NOTE: Using the Electronic Leak Detector Tool
J-26933, unil NOT expose the user to phosgene gas va-
pors or fumes.

Lsak Test Procedurs Using Electronic Detector

(1) Unwind flexible probe from case.

(2) Activate Off/On switch, place flexible probe tip
near leak port and adjust BAT thumbwheel a few teeth
until light goes on and goes out when tip is removed
‘rom leak port.

(3) Move flexible probe slowly under suspected con-
cections, joints, and seals. R-12 refrigerant is heavier
than air, leaks may be detected more readily on lower
sxde of areas being checked.

~*(4)'When a leak is found, its presence will be in-
dicated by white signal light.

AIR CONDITIONING  3E-15

NOTE: If probe tip is held too long on the leak. the
whaite signal light will go out.

(5) Repair leaks, as required.
(6) Evacuate system after all leaks are corrected.
(7) Charge system.

FLUSHING SYSTEM

Anytime a failure of the compressor causes foreign
material to be passed into the system, the condenser
must be flushed and the receiver/drier repiaced. Filter
screens in the compressor at the suction side and in the
receiver/drier will confine foreign material to the com-
pressor, condenser, receiver/drier and connecting hoses.

Flushing Procedure

(1) Install replacement compressor and connect
service valves and hoses. » -

NOTE: System must be in a discharged state.

(2) Using Portable Air Conditioning Service Station
J-23500-01, close all control valves, and connect red high
pressure to compressor discharge service valve.

WARNING: Wear goggles to protect eyes.

(3) Open refrigerant drum valve. Bleed charging
cylinder through valve located on back of control panel
dxrectly above cylinder. When two pounds of refrigerant
is in charging cylinder, close bleed valve.

(4) Close refrigerant drum valve.

(5) Disconnect receiver/drier from condenser. Place
a shop towel on condenser outlet to catch oil that will be
forced from system.

(6) Center compressor discharge valve.

(7) Fully epen high pressure vaive on control panel
and allow liquid refrigerant to flow through condenser.

WARNING: Always maintain good ventilation in the

‘working area. Always discharge the refrigerant into the

sermce bay exhaust system or outside the building.
Large quantities of refrigerant vapor in a small, poorly
ventilated room can displace the air and cause
suffocation.

(8) When charging cylinder is empty, close high
pressure valve on control panel.
(9) Check compressor oil level.
(10) A replacement receiver/drier should be in-
stalled, and system evacuated before charging.

FILLING CHARGING CYLINDER

(1) Be certain refrigerant drum is inverted and
valve is open.

(2) Open right hand valve at base of charging cylin-
der and fill with required amount of refrigerant to
charge system (refer to Charge Capacity), Liquid refrig-
erant will be observed rising in charging cylinder sight
glass.
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(3) Crack open valve at top of cylinder when pres-
sure in charging cylinder equals pressure in supply tank.
This relieves head pressure and allows refrigerant to
continue filling cylinder.

(4) Observe pressure gauge at top of cylinder and

rotate plastic shroud until pressure heading column cor-
responds with gauge pressure in line with sight glass.

NOTE: [f pressure gauge at top of cylinder reads, for
example, 70 psi, find the column with the pressure head-
ing of “70" and rotate shroud so the “70” column aligns
with the sight glass.

(5) When refrigerant reaches desired level in sight
glass, close both the right hand valve at base of cylinder
and refrigerant drum valve. Be certain top cylinder
valve is fully closed.

NOTE: If bubbling occurs in sight glass, tilt charging
station back momentarly.

(6) Connect heating element cord to heating ele-
ment receptacle of power pack and turn heater switch
On. Allow refrigerant to heat (building up pressure pro-
portionately) for about ten minutes while vacuum pump
is running.

CHARGING SYSTEM

Before making a complete charge, check the com-
pressor oil level, leak test if necessary, and evacuate the
system.

Charge Capacity

The recommended charge for the respective systems
is as follows: CJ—2-1/2 pounds R-12; Cherokee, Wagon-
%er and Truck—2-1/4 pounds R-12. Capacities are also
indicated on a decal attached to compressor.

NOTE: Replacement of a hose, receter/dryer, con-
denser, expansion valve or evaporator requires the addi-
tion of one ounce of AMC Ol 8132400, or equivalent.

Charging Procedurs with Muiti-Refrigerant Can Opener
Tool J-6272-02

The following charging procedure is based on the use
of pressure gauge and Manifold Assembly J-23575, and
Multi-Refrigerant Can Opener J-6272-02. Refer to figure
3E-17.

WARNING: Wear goggles to protect eyes.

(1) Connect pressure gauge and Manifold Assembly
J-23575 and evacuate system. Keep both service valves
in mid- or cracked-position.

(2) Close both gauge hand valves.

(3) Disconnect service hose from vacuum pump and
“~onnect it tocenter of Multi-Refrigerant CanOpener J-
6272-02. Close four petcock valves on dispenser.

i
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Flg. 3E-17 Typical Connections for Charging System
with Muitl-Refrigerant Can Opener Tool J-6272-02

(4) Attach necessary number of refrigerant cans to
opener. Refer to Charge Capacity for proper weight of
refrigerant necessary to charge automobile being
serviced.

(5) Open one petcock valve. Loosen center service
hose at pressure gauge and manifold assembly allowing
refrigerant to purge air from line. Tighten service hose
connection and close petcock vaive.

(6) Open. suction-(compound) gauge hand valve and
one petcock valve. Do not open discharge (high pressure)
gauge hand valve.

WARNING: Use extreme caution when engine 18 oper-
ating. Do not stand in direct line with fan. Do not put
hands nmear pulleys, belts or fan. Do not wear loose
clothing.

(T) Start engine and place air conditioning controis
in maximum cooling position. The compressor will oper-
ate and help pull refrigerant gas into suction side of
system.

NOTE: The refrigerant cans may be placed upright in
warm water NO HOTTER THAN 125°F to speed up the
charging process.

(8) When first refrigerant can is empty, open an-
other petcock valve to continue charging system.

(9) Continue charging until specified amount of re-
frigerant is in system. The frost line on refrigerant can
will indicate what portion of refrigerant in can has en-
tered~system=This~may-be used as-a guide when 2
system requires a fraction of a full can.
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NOTE: If an accurate scale is available, weigh the re-
Frigerant cans before and during the charging procedure
to assure that the correct amount of reyrigerant is being
used.

(10) When system is fully charged, close suction
(compound) gauge hand valve and all petcock valves.

(11) Operate system five to ten minutes to allow it to
normalize and to determine if system will cycle prop-
erly. Refer to Checking System Pressures.

(12) Upon completion of operational check, back-seat
suction and discharge service valves to their normal
operating position by turning them fully counter-
clockwise.

(13) Loosen pressure gauge and manifold assembly
service hoses to allow refrigerant trapped in hoses to
discharge.

(14) Remove pressure gauge and manifold assembly
and install dust caps on fittings.

Charging Procadurs with Portable Air Conditioner Service
Station J-23500-01

NOTE: Fill charging cylinder as described above.
WARNING: Wear goggles to protect eyes.

(1) Discharge and evacuate system as described
above.

(2) Close low pressure valve on charging station,
fully open left hand refrigerant control valve at base of
cylinder and high pressure valve on charging station,
and allow required charge of refrigerant to enter high
side of system. When full charge has entered system,
close refrigerant control valve and high pressure valve
on charging station.

CAUTION: Do not permit liquid level to drop below
zero om cylinder sight gluass.

(3) Close manifoild gauges after completion of
charging, and check high and low pressures and system
operation.

CAUTION: Read gauges with high and low pressure
valves on charging station closed. The low pressure
gauge could be damaged if both high and low pressure
valves of manifold are opened. The high pressure devel-
oped in discharge side (high side) of compressor would
peg indicator needle of low pressure gauge and damage
the gauge.

(4) Close all valves on charging station and close
refrigerant drum valve when all operations are
completed.

(5) Upon completion of operational check, back-seat
suction and discharge service valves to their normal.
operating position by turning them fully counter-
clockwise.

(6) Disconnect high and low pressure charging
hoses from compressor with care. (A small amount of
refrigerant remaining in hoses will escape.) Replace
charging hoses on hose holder on charging station to
keep air and dirt out of hoses.

(T) Open valve at top of cylinder to remove remain-
ing refrigerant.

NOTE: The charging cylinder is not designed to store
refrigerant.

(8) Replace quick seal caps on compressor service
valves when service is completed.

—
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GENERAL

This section consists of a general description of each
component and the system operation of all components

- +used with' the 49-State six- and-eight-cylinder engines.

Service information for the compressor and magnetic

cluteh is also contained within this section. All other
service information can be found in the CJ Air Condi-
tioning and Cherokee-Wagoneer-Truck Air Conditioning
sections or the General Information section of this
chapter.
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The 49-State six- and eight-cylinder engine com-
ponents are as follows.

Compressor—The compressor used on the 49-State
six- and eight-cylinder engines is a two-cylinder in-line
unit that is driven by a single V-belt. It is used to
circulate and increase the pressure of the refrigerant in
the system. It is mounted to the engine as shown in
figures 3E-18 and 3E-19.

IDLER
ADJUSTING

COMPRESSOR IDLER _ ~ ° s
BRACKET

COMPRESSOR - @‘
MOUNTING / %
BRACKET
=
o \ ¥
@
2 %,
2 @]
J42902

Fig. 3E-18 Compressor Mounting—49-State Six-Cylinder Engine
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Fig. 3E-19  Compressor Mounting—48-Stats Eight-Cyilnder Engine

Condenser—The condenser is mounted in front of the
radiator to allow air to flow over the cooling fins and
remove heat.from.the-refrigerant. As the~refrigerant
passes through the condenser, it liquifies (condenses).

Receiver/Drier—The receiver/drier is a reservoir
used to store the precise amount of refrigerant required
by the system. The refrigerant level in the receiver/
drier must be adequate to provide a steady flow of
refrigerant to the expansion valve. The receiver/drier
contains a desiccant to remove moisture from the sys-
tem. The receiver/drier must be replaced anytime the
system has been open to atmosphere due to a system
component failure. If during servicing the receiver/drier
is removed from the system, it must be tightly capped
immediately.

Expansion Valve—The thermostatic expansion valve
is located at the inlet of the evaporator. It meters the
refrigerant to the evaporator, so as to maintain the
proper flow for the various evaporator heat load require-
ments encountered during operation. The metering ac-
tion of the expansion valve is controlled by the
temperature sensing bulb mounted on the outlet (suc-
tion) line of the evaporator.

Evaporator—The evaporator is an air cooler and
dehumidifier. As the refrigerant enters the evaporator
core, it begins to boil. The heat in the air passing over
the evaporator transfers or gives up its heat to the
boiling refrigerant. As the air cools, the moisture in the
air condenses on the evaporator core and is drained off
as water.

SYSTEM OPERATION

The compressor increases the pressure and temper-
ature of the system refrigerant. The heated refrigerant
vapor is then pumped into the condenser where it cools
by giving off heat to air passing over the condenser fins.
As the refrigerant cools in the condenser, it condenses
into a liquid. Still under high pressure, the liquid rerrig-
erant passes into the receiver. The receiver acts as a
reservoir to furnish refrigerant to the expansion valve at
all times. From-the receiver, the high pressure liquid
refrigerant passes to the expansion valve. The expansion
valve meters refrigerant into the evaporator where a
low pressure is maintained by the suction side of the
compressor. As it enters the evaporator, the refrigerant
immediately begins to boil by absorbing heat from the
air passing over the evaporator core. Having given up its
heat to boil the refrigerant, the air is cooled and passes
into the passenger compartment of the vehicle. From
the evaporator the vaporized refrigerant is drawn back
to the compressor to repeat the cycle.

COMPRESSOR VALVE LEAK DIAGNOSIS

The compressor should be at operating temperature to
perform an accurate test. T
(1) Instail pressure gauge and Manifold Assembiy
J-23575.
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(2) Front-seat the suction and discharge service
valve by turning them clockwise.

(3) Discharge refrigerant remaining in compressor
by opening suction gauge hand valve slowly.

(4) Open suction gauge hand valve and close the
high pressure gauge hand valve.

(5) Start engine and operate compressor. Pressure
will build up rapidly. Stop engine/compressor at 150 to
200 pounds pressure.

NOTE: Pressure should hold if the discharge valve is
operating properly. Loss of pressure mdicates leaking
compressor discharge valve or head gasket.

COMPRESSOR BELT TENSION

Belt tensions are important and should be inspected at
time of new vehicle predelivery and at subsequent
scheduled maintenance intervals.

Belt Tension Gauge, Tool J-23600, will provide accu-
rate belt tension adjustments. Install the gauge on the
longest accessible belt span. Belt tension for new vehicle
predelivery and all belts with previous service should be
90 to 115 pounds (400 to 512 newtons).

Belt tension is adjusted by moving the idler mounting
bracket.

When a replacement belt is installed, it should be
adjusted to 125 to 155 pounds (556 to 689 newtons), 155
pounds (689 newtons) preferred, tension to compensate
for the initial run-in loss that occurs within the first
several minutes of operation.

NOTE: New belt tension specifications apply only to
service replacement belts. Once a belt has been ten-
siomed and run, it is considered a used belt and should be
adjusted to used-belt specifications.

e

A characteristic of the Dacron E'pé belt(s) used to
drive the A/C compressor is that it tends to increase in
tension, rather than stretch, when subjected to heat.
The loss in belt tension which can be observed after the
initial run-in is the result of wear-in which allows the
belt to ride deeper in the V-groove of the pulleys.

If a belt is run with less than the specified tension,
slippage can occur and cause the belt contact surfaces to
become glazed. A glazed belt looses some of its load
carrying capabilities and may slip even when adjusted
to specified belt tension.

Belt vibration, particularly on six-cylinder engine
models, is usually the result of improper belt tension.
When excessive belt vibration or flutter is encountered,
adjust the belt tension to specifications. Adjusting to
higher tensions will not stop vibration but wiil increase
stress on the idler assembly.

ISOLATING THE COMPRESSOR

It is not necessary to discharge-the system for com-
pressor removal. The compressor can be isolated from

the remainder of the system. eliminating the need for
recharging when performing compressor service.

(1) Connect pressure gauge and Manifold Assembly
J-23575.

(2) Close both gauge hand valves and mid-position
(erack) both service valves.

(3) Start engine and operate air conditioning.

(4) Turn the suction service valve slowly clockwise
toward front-seated position. When suction pressure is
reduced to zero or less, stop engine and compressor and
quickly finish front-seating the suction service valve.

(5) Front-seat discharge service valve.

(6) Loosen oil check plug slowly to release any inter-
nal pressure in compressor. The compressor is now iso-
lated from the remainder of the system. Service valves
can be removed from compressor.

COMPRESSOR REMOVAL— SIX-GYLINDER

(1) Isolate compressor.

(2) Remove both service valves and cap compressor
and valves.

(3) Loosen compressor belt and move aside.

(4) Remove alternator belt and adjusting bolt.

(5) Remove upper alternator mounting boit.

(6) Loosen lower aiternator mounting nut.

(7) Remove back idler.

(8) Remove compressor mounting nuts and remove
CoOmpressor.

COMPRESSOR INSTALLATION—SIX-CYLINDER

(1) Position compressor and install mounting nuts.

(2) Install back idler.

(3) Install alternator upper mounting bolt.

(4) Tighten lower mounting nut.

(5) Install alternator adjusting bolt.

(6) Install alternator drive belt and adjust to proper
tension.

(T) Install compressor drive belt and adjust to
proper tension.

(8) Attach compressor service valves and lines.

(9) Purge compressor of air and open service valves.

(10) Connect clutch wire.

COMPRESSOR REMOVAL—EIGHT-CYLINDER

(1) Isolate compressor.

(2) Remove both service valves and place protective
caps over compressor head fittings and service valve
openings.

(3) Loosen and remove compressor belt(s).

(4) Disconnect clutch wire.

NOTE: Remove alternator mounting bracket to obtain
working clearance for removing compressor mounting
bracket attaching bolts and nuts.
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Fig. 3E-20 Compressor Seai Components and Gaskets

(5) Remove compressor and mounting bracket as an
assembly and place on work bench.

(6) Remove-bracket-and bracket attaching-nutgapd- -
studs. s HACEERE i ;

COMPRESSOR INSTALLATION—EIGHT-CYLINDER

(1) Install mounting bracket to compressor.

(2) Install compressor and bracket assembly to
engine.

(3) Install alternator mounting bracket, if removed.

(4) Install compressor drive belt(s) and adjust to
proper tension.

(5) Attach compressor service valves and lines.

(6) Purge compressor of air and open service valves.

(7) Connect clutch wire.

COMPRESSOR FRONT SEAL REPLACEMENT

The compressor front seal is serviced in kit form. Kit
components are shown in figure 3E-20. All seal parts
must-be replaeed-if a-leak-has been detected-at the-seat——_

NOTE: 4 small amount of 0il around the shaft seal is
normal and does not indicate a seal leak. All seal parts
were dipped in ol at the time of assembly and operation
may force out surplus ol

(1) Isolate compressor.

(2) Remove beit.

(3) Remove clutch and woodruff key from com-
pressor shaft.

(4) Remove seal plate capscrews. Pry seal plate
loose and remove.

(5) Carefully pry behind spring holder (that part of
the seal assembly farthest back on the shaft) and re-
move seal assembly.

(6) Lubricate new seal assembly with clean refrig-
eration oil.

NOTE: Cleanliness, careful handling, and clean refrig-
eration oil are important for successful seal
replacement.

(T) Push neoprene friction ring and spring holder
over compressor shaft.

(8) Move assembly in and out on compressor shaft
to seat neoprene friction ring,
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(9) Push assembly in until spring hoider cdntacts
bearing race. Position carbon ring in spring holder with
polished side facing out.

NOTE: The carbon ring must seat in the retainer. En-
gage notches in carbon ring with drive tangs m spring
holder.

(10) Coat mating surfaces of compressor and seal
plate with film of refrigeration oil. Position seal ring in
groove on COMpPressor.

(11) Install seal plate with polished face toward car-
bon ring.

(12) Install seal plate capscrews and tighten evenly.
Center seal plate on shaft by lightly tapping plate.
Tighten the capscrews in a diagonal pattern to 6 foot-
pounds (8 Nem) torque.

(13) Turn compressor shaft by hand, using clutch
mounting bolt, to seat seal.

(14) Install clutch and woodruff key.

(15) Install belt. ;

(16) Purge compressor of air.

(17) Leak test. system. Evacuate and charge, if
necessary. ;

BACK PLATE 0-RING SEAL REPLACEMENT

NOTE: [t is not necessary to remove the compressor
for seal replacement on six-cylinder engines.

(1) Isolate and remove compressor.

(2) Remove four back plate attaching screws using
Torx Bit Tool J-25359-C.

(3) Remove back plate by gently prying it loose
from crankcase. Pry in such a manner to pull parallel to
bearing surface.

(4) Remove O-ring seal from back plate.

(5) Clean back plate and apply light film of refrig-
eration oil to O-ring'sealing area.

(6) Position O-ring seal on back plate and install
back plate over rear bearing and into crankcase.

(7) Install four back plate attaching screws and
tighten in diagonal pattern to 13 foot-pounds (18 Nem)
torque.

(8) Instail and purge compressor of air.

(9) Leak test system. Evacuate and charge, if
necessary.

HEAD, VALVE PLATE AND GASKET REPLACEMENT

(1) Isolate compressor.

(2) Remove service valves from compressor. The
compressor head service valve ports are identified as D
for discharge and S for suction.

{3) Remove compressor head attaching screws.

(4) Tap under vaive plate ears (short, half-round
projections on the valve piate) to remove head and valve
plate.

(5) Tap valve plate ears while holding the com-
pressor head to separate head from valve plate.

(6) Clean all gasket material from head, valve plate,
and compressor using care not to scratch or nick sealing
surfaces.

(7) Coat all machined sealing surfaces with light
film of refrigeration oil.

(8) Install new valve plate cylinder gasket on com-
pressor body, locating gasket on dowel pins.

(9) Install valve plate on compressor, locating it on
dowel pins so that discharge valve is at top. Figure 3E-21
shows correct assembly sequence.

SERVICE VALVE
GASKET

COMPRESSOR HEAD

HEAD GASKET

DISCHARGE VALVE

VALVE PLATE EARS
VALVE PLATE

CYLINDER GASKET

SUCTION VALVE

5 AJ41501

Fig. 3E-21 Head and Valve Plate Assembly Sequencs
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(10) Install replacement head gasket, locating it on
dowel pins.

(11) Install head. Tighten compressor head cap-
screws to 15 foot-pounds (20 Nem) torque, following
sequence outlined in figure 3E-22.

AJ41502

Fig. 3E-22 Compressor Head Capscrew Tightening Sequencs

(12) Coat service valve ports with light film of refrig-

eration oil and install new service valve gaskets- as

required.
(13) Install service valves and tighten to 15 foot-
pounds (20 Nem) torque for attaching screws of flange
type valve.
(14) Purge compressor of air.
(15) Leak test system. Evacuate and charge, if
necessary.

BOTTOM PLATE GASKET REPLACEMENT

(1) Isolate and remove compressor.

(2) Remove bottom plate attaching screws and care-
fully remove bottom plate.

(3) Clean all gasket material from bottom plate and
compressor using care not to scratch or nick sealing
surfaces.

(4) Coat all sealing surfaces with light film of re-
frigeration oil.

(5) Install new bottom plate gasket and install bot-
tom plate. Tighten bottom plate attachmg screws to 15

foot-pounds (20 Nem) torque. i

*

(6) Install and purge compressor of air.
(7) Leak test system. Evacuate and charge, if
necessary.

CHECKING COMPRESSOR 0IL LEVEL

Initially, the compressor has 7 ounces of refrigeration
oil in the crankcase (Approved oil: Sun Oil Suniso 5,
Texaco Capella E, or equivalent). In normal operation, a
small amount of oil is always circulating with the refrig-
erant in the system. Unless the system has developed a
leak, the oil level will remain the same in the system.

CAUTION: The 01l level should be checked whenever
the system s discharged for a sermce part replacement,
and especially after a rapid loss of refrigerant has
occurred.

NOTE: Check compressor oil level with compressor in
operating position, and only after the vehicle interior air
has been cooled to the desired temperature. Operating
the system stabilizes the oil entrained in the system, and
provides an accurate o1l level reading. The ol check
plugs are located om either side of the compressor
crankcase.

Before installing a replacement compressor, check the
oil level in the compressor to be replaced prior to remov-
ing it. The oil level in the replacement compressor must
be adjusted to correspond with that of the replaced
compressor.

(1) Isolate compressor.

(2) Loosen crankcase oil check plug slowly to re-
lease any internal pressure in compressor. Remove
check plug when all pressure is relieved.

(3) Fabricate dipstick rod as shown in figure 3E-23.

(4) Hold dipstick as vertical as possible and insert
in check plug opening. The oil level should be within
specified levels indicated.

(5) Add clean refrigerant oil, if necessary.

MAX
MIN; . 1-3/16
13/16 A
, 4-11/16 7\
1-1/2 R—""
\-MIN 7/8
THIS END FOR /
HORIZONTALLY
MOUNTED THIS END FOR
COMPRESSORS VERTICALLY
MOUNTED
COMPRESSORS

AJ41503

"Fig. 3623 Oll Dipstick Fabrication lmensions (Inches)
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NOTE: Rerrigeration oil readily absorbs moisture.
Keep the container capped until ready to use, and recap
immediately after use.

(6) Install oil check plug O-ring seal. Be sure O-ring
is not twisted.

NOTE: 0il filler plug leaks are usually due to a dam-
aged O-ring or dirt on the seat.

(7) Install plug and tighten to 4 foot-pounds (5 Nem)
torque.
(8) Purge compressor of air.

PURGING COMPRESSOR OF AIR

The compressor must be purged of air whenever it has
been isolated for oil level check or other service pro-
cedures without discharging the entire system.

(1) Cap service gauge ports on both service valves.
(2) Back-seat the suction service valve to allow sys-
tem refrigerant to enter compressor.

(3) Place discharge service valve in mid-or cracked-

position.

(4) Loosen discharge service valve gauge port cap to
permit refrigerant to force any air out of the
compressor.

(5) Back-seat the discharge service valve and
tighten the gauge port cap.

The compressor is now ready for service.

MAGNETIC CLUTCH

 The magnetic clutch consists of a stationary electro-

'magnetic coil and a rotating pulley and plate assembly.

The electromagnetic coil is mounted on four bosses on
the compressor. The pulley and plate assembly is
mounted on the compressor shaft. When the air condi-
tioner is off, the pulley is free to turn on the clutch hub
bearing. When the clutch is energized, the plate is mag-
netically attracted to the pulley and turns the com-
pressor crankshaft.

Do not attempt to replace the bearing, pulley or clutch
plate separately. These components are serviced only as
a complete assembly. The coil is serviced as a separate
unit.

Electricai Diagnusis

Refer to the Magnetic Clutch Troubleshooting Guide
when diagnosing magnetic clutch maifunctions.

Diagnosis for Noisy Clutch

Spin the pulley by hand. There must be no inter-
ference between the field and the rotor assembly. The
clutch coil must be mounted properly using the special
capscrews which position the field coil to the
compressor.

A worn pulley bearing can be detected by the rough-
ness felt when spinning the pulley. Do not attempt to
replace the bearing. Replace the clutch as an assembly.

A replacement clutch may emit a short squeal when
initially engaged. After a few cycles of operation, the
noise will disappear.

Clutch Removal

(1) Remove compressor belt(s).

(2) Energize the clutch or use a spanner wrench to
hold clutch plate while removing the clutch-to-shaft at-
taching bolt and washer.

(3) Install a 5/8-inch by 11 standard thread bolt in
the threaded center of the clutch plate.

(4) Tighten boit and pull clutch from shait.

CAUTION: Do not pry on clutch to remove.

(5) Remove four capscrews which retain the mag-
netic coil and disconnect coil wire. Remove coil.

Clutch nstallation

(1) Install magnetic coil with the four special cap-
screws provided with the replacement ums%. These cap-
screws are used to ensure coil is positioned properly on
the compressor. v

(2) Tighten capscrews to 7 foot-pounds (10 Nem)
torque.

(3) Align clutch assembly with key and install
clutch on shaft.

(4) Install clutch-to-shaft attaching washer and bolt
and tighten to 20 foot-pounds (27 Nem) torque. Connect
clutch coil wire and energize clutch to hold unit when
tightening.

(5) Install compressor belt and adjust beit tension
to specifications.
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System Troubieshooting

PRELIMINARY
DIAGNOSIS

]

CONTROLS AIR LEAKS MAGNETIC CLUTCH BLOWER AIR DISCHARGE
Check Adjustments Check Refer to Magnetic Check at all CONNECTING DUCTS
| @ Vents et Clutch Troubieshooting - speeds Check for seal leaks and
@® Door seals Charts alignment
® Wwindow seals
1
REFRIGERATION
SYSTEM
DIAGNOSIS

CHECK DISCHARGE AIR TEMPERATURE"-

@® Set thermostat at max cool

® Set engine speed at 1500 rpm

@ Check discharge air temperature with
thermometer

@ Discharge air temperature must cor-
respond to ambient air temperature
as shown in Normai Operating Temp-
eratures and Pressures Chart

, |

System does.
not cool or
cycie

System cools
and cycles
property

System cycles
but at incorrect
temperature

Check thermostat
capillary tube for
proper installation.
Install correctly and
recheck discharge
air temperature.

Install gauges and
check pressures

to diagnose prob-
lem. See Pressure
Diagnosis Chart to

Coois and cyciles
property

correct.
System cyciles
but at incorrect
temperature
) ) Repilace
Road test to verify proper operation thermostat




Magnetic Clutch Troubleshooting
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NORMAL PRELIMINARY CHECKS

1. Compressor drive peit tension.
2. Place the ignition switcnh in on position.

3. Check to see if ciutch is engaged when the thermostat is turned on and the biower

is operating at low speed.

Clutch inoperative

Connect a jumper wire from the battery to the clutci
harness wire terminal in the engine compartment.

n lead

]

Clutch operates

Disconnect light biue wire from thermostat and reconnect
jumper wire from the battery to the light blue wire.

|

Clutcn inoperative

Clutch Coil Faulty

[

Clutch operates

Connect light blue wire to thermostat and
disconnect red wire. Turn thermostat

on and contact jumper wire to red
terminal.

]

Clutch inoperative.

[

Disconnect light blue wire at fuse biock
and connect jumper to terminal.

L

Clutch operates.

|

T

e

_r

|

Clutch operates

Open circuit in
light biue wire.

Clutch inoperative

Connect jumper to red terminal

on fan switch.

Faulty thermostat.

Clutch inoperative.

Connect jumper to brown
wire at dash panel connector
in engine connector.

Clutch operates.

{

]

Clutch operates

Clutch inoperative

Light biue wire and
brown wire not making
contact at dasn panel
fuse block connector.

Connect jumper wire to center (feed)

terminal on fan switch.

Red wire broken between fan switch
and thermostat.

|

Clutch operates

Clutch inoperative

Wire to switch faulty

Switch defective

[

Clutch inoperative.

Open circuit
in brown wire.

70527



JE-26 AIR CONDITIONING
e B L e e Y i L O e e PP T /sy

Performance Diagnosis—All Models

Condition Possible Cause Correction
COMPRESSOR NOISE (1) Broken valves. (1) Replace vaive plate.
(2) Overcharged. (2) Discharge, evacuate, and install
correct charge.
(3) Incorrect oil level. (3) Isolate compressor and check oil
level. Correct as necessary.
(4) Piston slap. (4) Replace compressor.
(5) Broken rings. (5) Replace compressor.
EXCESSIVE (1) Incorrect belt tension. (1) Set belt tension. Refer to
VIBRATION Compressor Beit Tension
(2) Clutch loose. (2) Tighten clutch.
(3) Overcharged. (3) Discharge, evacuate, and instail
correct charge.
(4) Pulley misaligned. (4) Align pulley. -
CONDENSATION | (1) Drain hose plugged or (1) Clean drain hose and check for
DRIPPING. .. . improperly positioned. proper installation.
IN PASSENGER :
COMPARTMENT (2) Insulation removed or (2) Replace insulation on expansion
; improperly instailed. valve and hoses.
FROZEN | (1) Faulty thermostat. (1) Replace thermostat.
EVAPORATOR-CO¥L.~ ' '
(2) Thermostat capillary tube (2) Install capillary tube correctly.

improperly installed.

708622
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Pressure Diagnosis—All Modeis

Condition

Possible Cause

Correction

LOW SIDE LOW—
HIGH SIDE LOW

LOW SIDE HIGH—
HIGH SIDE LOW

LOW SIDE HIGH—
HIGH SIDE HIGH

LOW SIDE LOW—
HIGH SIDE HIGH

LOW SIDE AND HIGH
SIDE NORMAL
(INADEQUATE
COOLING)

(1) System refrigerant low.

(1) Internal leak in compressor —
worn.

(2) Head gasket leaking.
(3) Expansion valve.

(4) Drive belt slipping.

(1) Clogged condenser fins.

(2) Air in system.

(3) Expansion vaive.

(4) Loose or worn fan beits.

(1) Ezpansion valve.

"~ (2) - Restriction in-liquid line.

(8) Restriction in receiver.

(4) Restriction in condenser.

(1) Air in system.

(2) Moisture in system.

1)

1)

(2)
(3)
(4)

(1)

(3)
(4)

1)

(2)

(3)
(4)

1)

(2)

Evacuate, leak test, and charge
system.

Remove compressor cylinder head
and inspect compressor. Replace
valve plate assembly if necessary.

If compressor pistons, rings, or
cylinders are excessively wom or
scored, replace compressor.

Install new cylinder head gasket.
Replace expansion valve. -

Set belt tension.

Clean out condenser fins.

Evacuate, leak test, and charge
system.

Replace expansion valve.
Adjust or replace belts as
necessary.

Replace expansion valve.

Check line for kinks — replace if
necessary.

Replace receiver.

Replace condenser.

Evacuate, leak test, and charge
system.

Evacuate, leak test, and charge
system.

705823
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SERVICE PROCEDURES —
CALIFORNIA SIX-CYLINDER
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GENERAL

This section consists of a general description of each
component and the system operation of all components
used with the California six-cylinder engine. Service
information for the rotary compressor and magnetic
cluteh, which are unique to vehicles equipped with the
California six-cylinder engine, is also contained within
this section. All other service information can be found

CYLINDER

GASKETS

VALVE

ASSEMBLY

ROTOR
PULLEY

in the CJ Air Conditioning and Cherokee-Wagoneer-
Truck Air Conditioning sections or the General Informa-
tion section of this chapter.

The air conditioning system components used with
the California six-cylinder engine are as follows.

Compressor—The compressor on the California six-
cylinder engine, is a five-cylinder rotary unit driven by a
serpentine drive single belt system (fig. 3E-24). The
compressor is used to circulate and increase the pressure

OlL FiLL
PLUG

y
c/

COMPRESSOR

SHAFT

O-RING SEAL
SEAT

81073A

Fig. 3E-24 Comprassor Companents—California Six-Cyllnder Engine
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of the refrigerant in the system. Refer to the Trouble-
shooting chart at the end of this section for Diagnosis
Procedures. The compressor is mounted to the engine as
shown in figure 3E-25.

COMPRESSOR

MOUNTING

BRACKET
428638

Fig. 3E-25 Compressor Mounting—Caiifornia Six-Cylinder Engine

Condenser—The condenser is mounted in front of the
radiator to allow air to flow over the cooling fins and
remove heat from the refrigerant. As the refrigerant
‘passes through the condenser, it liquifies (condenses).

Receiver/Drier—The receiver/drier is a reservoir
used to store the precise amount of refrigerant required
by the system. The refrigerant level in the receiv-
er/drier must be adequate to provide a steady flow of
refrigerant to the expansion valve. The receiver/drier
contains a desiccant to remove moisture from the sys-
tem. The receiver/drier must be replaced anytime the
system has been open to atmosphere due to a system
component failure. If during servicing the receiver/drier
is removed from the system, it must be tightly capped
immediately.

Expansion Valve—The thermostatic expansion valve
is located at the inlet of the evaporator. It meters the
refrigerant to the evaporator, so as to maintain the
proper flow for the various evaporator heat load require-
ments encountered during operation. The metering ac-
tion of the expansion valve is controiled by the
temperature sensing oulb mounted on the outlet (suc-
tion) line of the evaporator.

Evaporator—The evaporator is an air cooler and
dehumidifier. As the refrigerant enters the evaporator
core, it begins to boil. The heat in the air passing over

§

the evaporator transfers or gives up its heat to the
boiling refrigérant. As the air cools, the moisture in the
air condenses on the evaporator core and is drained off
as water.

SYSTEM OPERATION

The compressor increases the pressure and temper-
ature of the system refrigerant. The heated refrigerant
vapor is then pumped into the condenser where it cools
by giving off heat to air passing over the condenser fins.
As the refrigerant cools in the condenser, it condenses
into a liquid. Still under high pressure, the liquid refrig-
erant passes into the receiver. The receiver acts as a
reservoir to furnish refrigerant to the expansion valve at
all times. From the receiver, the high pressure liquid
refrigerant passes to the expansion valve. The expansion
valve meters refrigerant into the evaporator where a
low pressure is maintained by the suction side of the
compressor. As it enters the evaporator, the refrigerant
immediately begins to boil by absorbing heat from the
air passing over the evaporator core. Having given up its
heat to boil the refrigerant, the air is cooled and passes
into the passenger compartment of the vehicle. From
the evaporator the vaporized refrigerant is drawn back
to the compressor to repeat the cycle.

COMPRESSOR VALVE LEAK DIAGNOSIS

The compressor should be at operating temperature to

perform an accurate test.

(1) Install pressure gauge and Manifold Assembly
J-23575.

(2) Front-seat suction and discharge service valve
by turning them clockwise. - SR

(3) Discharge refrigerant remaining in compressor
by opening suction service valve slowly.

(4) Open suction gauge hand valve and close high
pressure gauge hand valve.

(5) Start engine and operate compressor. Pressure

will build up rapidly. Stop engine/compressor at 150 to
200 pounds pressure.

NOTE: Pressure should hold if the discharge valve 1is
operating properly. Loss of pressure mmdicates leaking
compressor discharge valve or head gasket.

COMPRESSOR BELT TENSION

For the serpentine drive belt tension procedure refer
to Section 1C.

ISOLATING THE COMPRESSOR

It is not necessary to discharge the system for com-
pressor removal. The compressor can be isolated from
the remainder of the system eliminating the need for
recharging when performing compressor service.
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(1) Connect pressure gauge and Manifold Assembly
J-23575.

(2) Close both gauge hand valves and mid-position
(crack) both service valves.

(3) Start engine and operate air conditioning.

(4) Turn suction service valve slowly clockwise to-
ward front-seated position. When suction pressure is
reduced to zero or less, stop engine and compressor and
quickly finish front-seating suction service valve.

(5) Front-seat discharge service valve.

(6) Loosen oil check plug slowly to release any inter-
nal pressure in compressor. The compressor is now iso-
lated from remainder of system. Service valves can be
removed from compressor.

COMPRESSOR REPLACEMENT

Removal

(1) Disconnect battery negative cable.

(2) Isolate the compressor (see previous procedure).

(3) Remove discharge and suction hoses from com-
pressor, then cover all openings with tape or plastic
plugs.

(4) Remove drive belts by loosening alternator.

(5) Remove alternator from mounting bracket and
lay aside.

(6) Remove compressor from engine mounting
bracket.

Instailation

(1) Install compressor to engine mounting bracket.

(2) Install alternator to alternator mounting
bracket.

(3) Install drive belt and tighten as specified in Sec-
tion 1C.:

(4) Remove tape or plastic plugs from all suction
and discharge openings and instalil hoses on compressor.

(5) Evacuate and charge system as described under
General Information.

(6) Connect battery negative cable.

COMPRESSOR FRONT SEAL REPLACEMENT

(1) Remove compressor.

(2) Insert two pins of Front Plate Spanner J-29635
into any two bolt holes in clutch front plate (fig. 3E-26).
Hold ciutch plate stationary and remove nut.

(3) Remove clutch plate using Clutch Plate Puller J-

29636, and remove key from shaft (fig. 3E-2Te oo oo

(4) Usmg snap ring pliers, insert piiers into two
holes in felt ring metal retainer and lift out felt ring.

TOOL J-29635
CLUTCH HOLDER

81074A

Fig. 3E-26  Removing Front Clutch Plate Hex Nut

TOOL J-29636
CLUTCH PLATE PULLER

______ e % 810748
Fig. 3E-27 Removing Front Cluich Plate with Puiler

(5) Remove clutch shims. Use O-ring hook and
small screwdriver to prevent shim from binding on
shaft.

(6) Remove shaft seal seat retaining snap ring with
pliers.

(7) Remove shaft seal seat using Seal Retainer
TongsJ 9393-2 (fig. 3E- 28)

CAUTION When removing shaft seal O -ring, do not
scratch the O-ring groove with O-ring hook.




TOOL J-9393-2
SEAL RETAINER
TONGS

Ng10774
P el

Fig. 3E-28 Removing Shaft Seal Seat Using Tongs

(8) Use O-ring Hook J-9553-01 to remove shaft seal
O-ring (fig. 3E-29).

(9) Insert Seal Installer and Remover J-29639 into
seal bore, press down against seal spring and twist tool
until it engages in slots in seal cage and lift seal out (fig.
3E-30). i

TOOL J-9553-01
O-RING HOOK

Q;\

Al

-
-—
-

—

o e

81078
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TOOL J-29639
SEAL INSTALLER
AND REMOVER

810778

Fig. 3E-30 Removing Shaft Seal

(10) Clean seal cavity thoroughly with “lint-free” or
synthetic cloth and clean refrigerant oil and then blow
out with clean dry air.

NOTE: Be sure all foreign materials are removed from
the seal bore prior to seal installation.

(11) Insert Seal Sleeve Protector J-29640 over com-
pressor shaft (fig. 3E-31).

CAUTION: Do not touch the mew seal lapping
surfaces.

(12) Dip mating surfaces of seal lapping surfaces in
clean refrigerant oil.

(13) Engage siots of Seal Remover and Installer J-
29639 in slots in seal cage and insert seal assembly
firmly into place in compressor seal cavity. Twist tool in
opposite direction to disengage tool from seal cage (fig.
3E-30).



3E-32 AIR CONDITIONING

TOOL J-29640
SEAL SLEEVE
PROTECTOR

= wone

Fig. 3E-31 Shaft Seal Replacament

CAUTION: When installing shaft seal O-ring, do not
scratch the O-ring groove with O-ring hook.

(14) Coat O-ring with clean refrigerant oil and care-
fully place in seal groove with O-ring Hook J-9553-01.

(15) Coat seal retainer with clean refrigerant oil and
install with Seal Retainer Tongs J-9393-2. Press retainer
lightly against seal.

(16) Install snap ring with beveled edge outward
(away) from compressor.

NOTE: [t may be necessary to lightly tap the snap ring
to seat it in its groove.

(17) Install clutch spacer shims.

(18) Tap new feit ring into place and install com-
pressor shaft key.

(19) Align front plate keyway to compressor shaft
key. ‘

(20) Using Clutch Face Installer J-29641 (fig. 3E-32),
tap front plate to shaft until it has bottomed on clutch
shims.

T p—

NOTE: When the front plate bottoms om the shims a
distinct sound change wnll take place.

TOOL J-29641
CLUTCH FACE
INSTALLER

Fig. 3E-32 Front Plate instailation

(21) Install shart nut and torque to 25 to 30 foot-
pounds (34 to 41 Nem).

(22) Check air gap with feeler gauge which must be
between .016 and .031 inch. If air gap is not consistent
pry up lightly at minimum variations and tap down
lightly at points of maximum variation.

If the air gap is not between .016 and .031 inch add or
subtract shims as necessary.

NOTE: The air gap is controlled by the spacer shims.
When nstailing a new or previvusly insialled elutch
assembly, try the orginal shims first. When installing a
new clutch onto a compressor that previously did not
have a clutch, use .040, .020 and .005-inch shims.

COMPRESSOR HEAD, VALVE PLATE AND GASKET
REPLACEMENT "

Removai

(1) Remove all cylinder head capserews from cylin-
der head.

(2) Using small hammer and gasket scraper to tap
outer edge of cylinder head until separated from valve
plate. Inspect for damage.

NOTE: The cylinder head gasket normally sticks to the
valve plate.

(3) Position gasket scraper between outside edge of
valve plate and cylinder hlock and lightly tap valve plate
loose. Inspect reed valves and discharge retainer. Re-
place any damaged portion.
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CAUTION: When cleaning gasket material from cylin-
der head or valve plate of cylinder head be careful not to
damage machined surfaces.

(4) If valve plate and/or cylinder head are to be
reinstalled, carefully remove gasket materials with gas-
ket scraper.

(5) Inspect cylinder head for fitting or thread dam-
age. Replace cylinder head if damaged.

(6) Inspect service ports on back of cylinder head.
Remove valve core with valve core tool to inspect.

(T) Remove service port to inspect O-ring; if dam-
aged replace O-ring.

Installation

(1) Coat valve plate gasket with clean refrigerant
oil.
(2) Install valve plate gasket.

NOTE: Align valve plate gasket to locating pin holes
and o0il orifice in cylinder block.

(3) Install cylinder head with fittings pointing up or
in line with oil filler plug.

(4) Insert cylinder head capscrews finger-tight.
Torque cylinder head bolts to 22 to 25 foot-pounds (30 to
25 Nem) torque following torque sequence (fig. 3E-33).

810738

Fig. 3E-33 Cyiinder Head Boit Tightening Sequencs

Checking Compressor 0l Level

When replacing a compressor that contains uncon-
taminated oil, use the following oil level check.
(1) Drain oil from new compressor.
(2) Drain and measure oil from oid compressor.
(3) Measure new oil equal to amount drained from
old compressor and add one ounce of additional oil. Fill
new compressor with this oil.

- NOTE: This- compressor is a high-speed compressor.
Satisfactory operation depends on sufficient lubrication,
however too much oil decreases cooling efficiency.

MAGNETIC CLUTCH

The magnetic clutch consists of a stationary electro-
magnetic coil and a rotating pulley and plate assembly.

The electromagnetic coil is retained on the compressor
with a snap ring and is slotted to maintain its position.

The pulley and plate assembly are mounted on the
compressor shaft. When the compressor is not pumping,
the pulley freewheels on the clutch hub bearing. When
the coil is energized the plate is magnetically engaged
with the pulley and turns the compressor shaft.

Magnetic Clutch Noise Diagnosis

When a magnetic clutch assembly is suspected of
being the source of unusual noises, follow the sequence
given on the Troubleshooting Chart.

Magnetic Cluich Removai

(1) Insert two pins of front plate spanner J-29635
into any two bolt holes in front clutch plate. Hold clutch
plate stationary and remove nut as shown in figure 3E-
26.

(2) Remove clutch plate using Clutch Plate Puller J-
29636 and remove key from shaft as shown in figure 3E-
27, :

(3) Remove internal bearing snap ring.

(4) Remove external front snap ring.

(5) Remove rotor pulley assembly using Shaft Pro-
tector and Jaws J-29637 as shown in figure 3E-34. Insert
lip of jaws into internal bearing snap ring groove. Place
rotor puller shaft protector over exposed compressor
shaft. Align thumb head bolts to puiler jaws and finger-
tighten. Turn puller center boit clockwise to remove
rotor puiley.

TOOL J-29637 5
SHAFT PROTECTOR 7
AND JAWS

S —

. w -p.
i ‘ 2:_4{ 81075A

N L. * - sudld

Fig. 3E-34  Removing Rotor Puiley with Jaws Installed
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(6) Remove field coil lead wire from eclip on top of
compressor front housing.

(7) Using snap ring pliers remove snap ring and
then remove field coil.

Magnetic Clutch Instailation
(1) Install field coil.

NOTE: Coil flange protrusion must align with hole in
Jront housing to prevent coil movement and correctly
locate lead wrire.

(2) Support compressor by four mounting ears on
rear of compressor. Do not clamp compressor in vise
with jaws on compressor body.

(3) Align rotor assembly squarely on front housing
hub. Use suitable driver to drive rotor assembly onto
shaft.

(4) Install internal bearing snap ring and then ex-
ternal bearing snap ring.

NOTE: All snap rings have a straight edge and o be-
veled edge on the circumference. Position the snap rings
so that the flat edge is toward the compressor and the
beveled edge 1s outward.

(3) Install front plate assembly using original
clutch shims on compressor shart.

(6) Install compressor shaft key.

() Align front plate keyway to compressor shaft
key and using Clutch Face Installer J-29641 tap front
plate onto shart until it bottoms on clutch shims as
shown in figure 3E-32.

NOTE: When installing the front plate a distinct
change in the sound will be heard when the front plate
bottoms.

(8) Install hex nut and torque to 25 to 30 foot-
pounds (34 to 41 Nem) torque.

(9) Check air gap with feeler gauge. Air gap should
consistently be .016-.031 inch around circumference of
magnetic clutch. If air gap varies, pry up lightly at
minimum variations and tap down at maximum varia-
tions. If air gap does not meet specifications remove hex
nut and front piate.

NOTE: The air gap is determined by the spacer shims.
When assembling existing or new clutch components try
the original shims first. When installing a new clutch
onto a compressor that premously had no clutch use a
.040-.020 and .005-imch shim.

TROUBLE SHOOTING CHART

During diagnosis follow the inspection procedures in the sequence shown until a defect is found. Then perform the repair in the
Cause and Remedy Section. If this repair does not fully solve the problem, proceed to the next Inspection Step.

. .Symptom . . Problem Diagnosis and Inspection Cause and Remedy X
Unusually high suction g‘ETEQZENCE Replace or Repair
= Pressure with unusuaily Broken Head or Block Gasket
s low discharge pressure 1 Remove Valve Plate and Inspect L——J B8roken or Deformed Reed Vaive
Sl Or Vaive Plate Test . Foreign Substance Under
4 § Reed Vaive or Gasket.
% 8 Check for low
3£ Hefrlgeram Charge
a3 :Jur::t:isou: gzc;o:;scnarge PR S Mg
9 pressure 2 Leak Check Compressor ;. Shaft Seal Leak
- [ ] Service Port
5 Cylinger Head Leak
8 3 Leak Check and Diagnose System Gasket Leak
Qil Fiiler Plug Leak
wa Cracked Cylinger 8lock
Jé 1 Check Beit Tension Front Housing O Ring Leak
2 5 Intermittent or ! Adjust Air Gap ]
2. Inoperative 2 Check Clutch Air Gap
= 3 - Reptace or Repair
SS9 .
nz: § 2 3 Check Clutch Volts, Amps, P groxen L
== Coil Leag Wire luten Coil Detect—internal
;: § S System Ground
g=2 1
= = Rough Running 4 Shaft Turning Smoothness Test
ﬁ e 1 Comoressor Failure—internal ]

81152
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;

TROUBLE SHOOTING CHART (Continued)

rocedures in the sequence shown until a defect is found. Then perform the repair in the

During diagnosis follow the inspection p
does not fully soive the problem, proceed to the next inspection Step.

Cause and Remedy Section. If this repair

Symptom Problem Diagnosis and Inspection Cause and Remedy

J 1 Check Compressor

Mounting Compaonents
Clutch engaged G | L
2 Check Engine Components
5 L A
Lol - .
3 cs:{i’;?.‘n:gorclx::::;mmm o Adijust Air Gap—Detective Coil
: T
Check for Proper
® 4 Retfrigerant Charge FRoHNrgs aid Pachy
2 T
<] : LI e
z § Check Clutch Bearing Replace Bearing .
= potr i © 4
= RIS picg
2 6 Oii Level Restore to Proper Level
5 | i
7 Shaft Turning Smoothness Test ﬁComoressor Failure (Internal)
.  ERIINEE, |
‘8 Remove Valve Plate and Inspect ‘Replace or Aepair
[ Broken Discharge Valve Reed
or Retainer
9 Broken Suction Vailve Reed
Clutch disengaged Lr Broken Gasket
‘“‘chattering’’ 1 Check Air Gap L
Replace or Repair

Adjust Air Gap
Defective Clutch Puiley or
Front Plate

81152

SPECIFICATIONS
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-ibs) Metric (N-m}
Service Service
Service In-Use Service In-Use
Set-To Recheck Set-To Recheck
Torque Torque Torque Torque
A/C Service Valve (F1ange TYPE) . . . . . . o i v ittt i et 15 13-17 20 17-24
A/C Service Vaive (ROTOTYPE) . . . . . o o v i i o e et e e e e et e Wet Torque
Clutch Retaining NUT. . . . . . o o v v oot v s o ame o e st om e st asae oo 27 25-30 37 34-39
Cylinder Head Cap SCreWS . . . . . . . . v« vt v v et te e et e e e 24 22-25 33 30-34
Discharge HOse Fitting . . . . . . . . . v vt it i ie i in e om e me e e 20 18-22 27 24-30
s I e 24 22-25 33 30-34

Qil FillerPlug . . . . ... ... ..... .
Suction Hose Fitting 5/8 inch Flange

All Torque vaiues given in foot-pounds and newton-meters with dry fits uniess otherwise specified. 811485
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TOOLS

J-6084
HALIDE TORCH LEAK DETECTOR

J-29637
CLUTCH ROTOR
REMOVER ADAPTER

J-29636
CLUTCH PLATE
REMOVER PULLER

J-29636
CLUTCH PLATE
REMOVER PULLER

J-29641 - J-23500-01 .- 129637
CLUTCH FACE PORTABLE SHAFT PROTECTOR
INSTALLER SERVICE STATION AND JAWS

SIBE mACEWUSA
CLEMS 4 N SPRIS Y

J-6105 J-22974
1/4-INCH RATCHET SHAFT SEAL
PROTECTOR

J-9392
SEAL REMOVER

J-29635
CLUTCH HOLDER

1627202
15453 NO. 4 MULTI-REFRIGERANT
GOGGLES CAN OPENER 8 w R
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J-26933
ELECTRONIC LEAK DETECTOR

s )

T

J-26695
VACUUM PUMP

BLUE WHITE RED
J-23575 PRESSURE GAUGE AND MANIFOLD ASSEMBLY

J-25359-02
TORX BIT AND SOCKET SET 42866
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BODIES

Page
Body Mouidings 3F-1

f

BODY CONSTRUCTION

General

Jeep vehicles are of all-steel construction, with in-

" sulated body mounting points that provide a secure at-
tachment to the chassis frame.

All major body panels are of heavy gauge steel, rein-
forced, flanged, and welded. The bodies are completely
detachable from the chassis unit and are insulated from
the frame by body spacers placed between the body and
frame and held in position with body bolts.

Spacers are located between. the body and chassis
mounting points to insulate against vibrations and road
noises.

Periodic inspection is necessary to determine the con-
dition of body spacers and holddown boits. Worn, loose,
or fatigued spacers permit the body to settle causing

Page

Frame Alignment 3F-7
Frame Construction 3F-1

body lean or possible interference between the floorpan
and various chassis components.

B0DY MOULDINGS
Trim Mouidings

Trim mouldings on the front fenders, front and rear
doors and rear quarter are attached with adhesive back-
ing and/or screws and snap-in clips. To replace mould-
ings, remove attaching screws and use a wedge-shaped
fiber stick to pry mouldings from body. ’

Rocker Panel Mouidings

The CJ rocker panel mouldings are attached with
studs and nuts. To replace rocker panel mouldings, re-
move attaching nuts and remove moulding.

FRAMES

Page
Frame Straightening 3F-7

’

FRAME CONSTRUCTION

The frame is the foundation and structural center of

the vehicle. In addition to carrying the load, it mounts

and supports the power unit while maintaining correct
relationship and alignment of the power train. This rela-
tionship assures normal functioning of the units and
freedom from excessive wear, stress, and strain. The
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frame is constructed of heavy channel steel side rails
and crossmembers. The crossmembers maintain the
proper positions of the side rails in direct relationship to
each other, providing maximum resistance to torsional
twist and strains.

In the event of collision damage, it is important that
the frame alignment be checked and realigned to frame
dimensions shown on the individual dimension charts
(figs. 3F-1 through 3F-5). Wheel geometry and axle
alignment should be checked.

~4—p
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DATUM LINE ;

A—
B8—
C—-
D—~
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12.51 E—- 15.73 4= 43.50 P— 9.39
17.50 F— 14.57 K— 31.28 Q- 13.75
5.20 G- 40.61 M- 41.52 R— 27.50
12,19 H— 46.16 - N~ 37.84 S— 28.08
60581

Fig. 3F-1 CJ-5 Modei Frame Dimensions (Inches)
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Fig. 3F4 Truck Frame Dimensions—118-inch Wheelbass (Inches)
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FRAME ALIGNMENT

The most efficient method of checking frame align-
ment is with a frame alignment machine.

NOTE: The following procedure is adequate for check-
ing most frame dimensions. However, if torsional tunst
or frame rail height is in question, the vehicle must be
checked on an alignment machine using datum gauges.
Follow alignment machine manufacturer’s instructions.

If a frame straightening machine is not available,
frame alignment may be determined by using the “X” or
diagonal method. Figures 3F-1 through 3F-5 provide all
frame dimensions.

The most convenient method of checking frame di-
mensions is to locate with a plumb-bob and chalk mark
on a level floor all dimensional points from which meas-
urements are taken. This is known as “plumb-bobbing”
the frame. If working on a cement floor, clean it so that
the chalk marks will be visible underneath the frame. If
working on a wooden floor, lay sheets of paper under-
neath the vehicle. Drop a plumb-bob from each point
indicated in figures 3F-1 through 3F-5, marking the
floor directly underneath the point. Satisfactory check-
ing depends on the accuracy of the marks in relation to
the frame.

To check points that have been marked, carefully
move the vehicle away from the layout on the floor, and
proceed as follows:

Check the frame at front and rear end using corre-
sponding marks on the floor. If widths correspond to

frame specifications, draw a centerline the full length of -

BODY AND FRAME COMPONENTS  3F-7

the vehicle, haifway between the marks indicating front
and rear widths. If frame width is not correct and the
centerline cannot be laid out from checking points at the
end of the frame, it can be drawn through intersections
of any two pairs of equal dimensions.

With the centerline correctly laid out, measure the
distance to several opposite points over the entire length
of the frame. If the frame is in proper alignment, oppo-
site measurement should be the same.

To locate the points at which the frame is sprung,
measure the diagonals between selected points on the
frame (figs. 3F-1 through 3F-3).

If the diagonals in each pair are within 1/8 inch, that
part of the frame included between points of measure-
ment may be considered as properly aligned. These diag-
onals should also intersect at the centerline. If the
measurements do not agree within the above limits, it
means that a frame alignment correction is necessary
and will have to be made between those points that are
not equal.

NOTE: During the process of straightening the frame,
be extremely careful not to overstretch the frame. This
could cause the already aligned sections of the jrame to
become misaligned or weakened.

FRAME STRAIGHTENING

A bent or twisted frame may be straightened, pro-
vided the extent of misalignment is not excessive. Se-
verely damaged frame parts should be replaced.

Page
Doors 3F-7
“General 3F-7

Page
Rear Quarter Paneis 3F-8

PANELS

GENERAL

Assembled sections or any of the individual panels
available for replacement are complete-and may be in-
stalled as a unit. When only a portion of the unit is
damaged, the damaged unit may be cut from the body at
the location best suited for welding, and the new unit cut
to the desired size and welded in place.

Galvanized Paneis

For protection against corrosion, vulnerable panels on
all models are galvanized. A conversion coating must be
applied to these panels prior to painting to ensure good
adhesion of the paint.

Replacement

Where replacement is required, careful examination
should be made as to the extent of damage to determine
which panels require replacement.

In most cases, the weld joints of one panel to another
are visible and can be separated for installation of a new
panel.

DOORS

The complete door, with outer and inner door panels
flanged and welded together and primed, is availabie as
well as the outer panel only.

These outer panels may be used in cases in which the
inner panel and pillar assemblies are not damaged to
avoid the extra expense of using a complete door.
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REAR QUARTER PANELS

The rear quarter panels are welded to the body as
indicated in figures 3F-6 through 3F-8.

Whenever a rear quarter panel is replaced, it is very
important to apply a suitable corrosion preventive such
as a weld primer to all mating surfaces prior to welding.

I

-"'_‘/"::’/——:
ff
(\(_E 80171G
‘aa\
‘% i

SR
80171F
80171H
Fig. 3F-6 Rear Quarter Panei—CJ Modsis Fig. 3F-8 Rear Quarter Panei—Wagoneer {4-Door Cherokee Similar)
RADIATOR GRILLES
Page Page
Cherokes-Truck Models  3F-3 0J Modals  3F8
Wagoneer Modsis 3F3 CJ Modei Applique  3F-3

CJ MODELS

The CJ grille and the support and baffle are welded
together to form a maximum-strength radiator grille
guard (fig. 3F-9).

Removal

(1) Remove front crossmember cover, if equipped.

(2) Remove screws and washers attaching radiator
and shroud to radiator grille guard panel.

(3) Remove bolts and washers attaching guard
panel to fenders.

(4) Remove radiator grille to frame crossmember
holddown assembly. Note sequence of parts.

(5) Loosen nuts attaching two radiator support rods
to radiator grille guard support brackets.™ "

(6) Remove rods from brackets. Fig. 3F-3 Griile Pansi—GJ Modais
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(7) Tilt grille panel forward and disconnect elec-
trical wiring at head lamp sealed beam unit and parking
lamp assembly wiring harness at connectors.

(8) If equipped with air conditioning, proceed as
follows:

(a) Discharge air conditioning system as out-
lined in Chapter 3E—Air Conditioning.

(b) Disconnect air conditioning high pressure
hose at sight glass connection and cap hose and sight
glass fitting to prevent entry of dirt and moisture.

(c) Disconnect air conditioning high pressure
hose at fitting on compressor and cap hose and com-
pressor fitting to prevent entry of dirt and moisture.

(2) Lift radiator grille panel from vehicle.

Installation

(1) Position guard panel and connect electrical wir-
" ing at headlamp sealed beam unit and parking lamps.

(2) If equipped with air conditioning, proceed as
follows:

(a) Remove caps from high pressure hose and
compressor and connect hose to compressor.
(b) Remove caps from sight glass and high pres-

sure hose and connect hose to sight glass.

(3) Position radiator support rods in radiator grille
support brackets and install attaching hardware.

(4) Install radiator grille to frame crossmember
holddown assembly.

(5) Position grille panel to fenders and install at-
taching bolts and washers.

(6) Install radiator and radiator shroud to radiator
grille panel attaching screws and washers.

(TyInstall front cressmember cover, if equipped.

(8) If equlpped wath air condmomng, evacuate, leak
test, and asystem-as outlined in Chapter
3E—Air Condltlonmg

CJ MODEL GRILLE APPLIQUE

General

The chrome grille applique is installed over the grille
assembly requiring the use of weil nuts and screws as
well as using the headlight and parking light attaching
screws to retain the applique.

Removali

(1) Raise hood.
(2) Remove headlamp doors.
) Remove headlamp body retaining screws.

(4) Disconnect and remove headlamp and body
assembilies.

(5) Remove parking lamp retaining screws.

(6) Disconnect and remove parking lamp
assemblies.

(7) Remove front crossmember cover, if equipped.

(8) Remove torx bit screws and bumpers across top
of radiator grille using Torx Bit Tool J-25359-C.
(9) Remove grille applique.
(10) Remove double back tape along bottom of

applique.

Installation

(1) Install double-back tape along bottom on back-

side of applique.
(2) Position grille applique over grille assembly and
press along bottom.

CAUTION: Torx screws are installed into well nuts, do
not overtighten.

(3) Install torx screws and bumpers using Torx Bit
Tool J-25359-C.

(4) Connect and position headlamp and body
assemblies. g

(5) Install retaining screws.

(6) Install headlamp doors.

(T) Connect and position parking lamp assemblies.

(8) Install parking lamp retaining screws.

(9) Close hood.

(10) Install front crossmember cover, if equipped.

CHEROKEE-TRUCK MODELS

Removal

(1) Remove headlamp doors.

(2) Remove plastic drive rivets attaching grille in-
sert to grille housing (fig. 3F-10).

(3) Remove grille insert.

(4) Remove screws attaching grille housing to face
panel (fig. 3F-10).

(5) Remove grille housing.

Instailation

{1) Position grille housing in body opening.
(2) Install attaching screws.

(3) Position grille insert in grille housing.
(4) Install attaching rivets.

(5) Install headlamp doors.

WAGONEER MODELS

Removal

(1) Remove screws attaching grille panel (fig. 3F-
10).
{2) Remove griile panel.

Installation

-(1) Position gﬁlle in body opening.
(2) Install attaching screws and washers.
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SUPPORT AND BAFFLE

GRILLE /

HOUSING

GRILLE
INSERT

FACE PANEL
42619
Fig. 3F-10 Grille Panels—Wagoneer-Cherokes-Truck Models

FENDERS

Page

Cherokee-Wagoneer- Truck Models  3F-10
CJ Fender Extensions  3F-11

Page

CJ Modeis 3F-10
Rear Fenders—3port Truck 3F-11

CJ MODELS

flaplacsment

(1) Remove or disconnect all items attached to
apron of fender.
gn\@%);‘Disconn*ect electrical connector at side marker
lamp. e t

(3) Remove rocker panel moulding, if equipped.

(4) Remove bolts and washers attaching fender and

braceto dash panel (fig. 3F-11).

— o e s ———

Fig. 3F-11 Front Fender—CJ Modsis

(5) Remove bolts, washers, and nuts attaching
fender to radiator grille panel.
(6) Pull fender outboard and lift from vehicle.
(7) Position fender on vehicle and install fender-to-
radiator grille panel attaching boits, washers, and nuts.
(8) Install fender and brace-to-dash panel attaching
bolts and washers.
(9) Connect side marker lamp electrical connector.
(10) Install and connect items previously removed
from apron of fender.
(11) Install rocker panel moulding, if equipped.

CHEROKEE-WAGONEER-TRUCK MODELS

Removali

(1) Remove front bumper.

(2) Remove headlamp to gain access through
opening.

(3) Reach through headlamp opening and remove
bolts and washers attaching fender to grille face panel.

(4) Remove side marker lamp reflector lens and dis-
connect lamp socket assembly from lens.

(5) Remove boits and washers attaching fender to
grille face panel.

(6) Disconnect brace at fender (fig. 3F-12).
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FENDER

J42851

Fig. 3F-12 Front Fender—Cherokee-Wagoneer-Truck Modeis

(7) Remove bolts and washers attaching fender to
rocker panel just below the hinge pillars.

(8) Remove bolts and washers attaching top of
fender to fender apron, hood hinge support bracket, and
fender-to-dash panel bracket.

NOTE: Note the number and position of shims between
fender and rocker panels so they can be assembled in the
same position.

(9) Open doors and remove fender from vehicle.

(10) Remove or disconnect all items attached to
fender apron.

(11) Remove bolts and washers attaching fender
apron to radiator support and two brackets on dash
panel.

Instailation

(1) Spread sealer evenly over and along surfaces
where fender and apron make metal-to-metal contact
with other sheet metal parts.

(2) Install apron and fender in place and finger
tighten bolts until all bolts and washers have been in-
stalled. Tighten all nuts and bolts.

(3) Install and reconnect all items removed from
fender and apron, such as wiring harness, electrical
components.

(4) Secure items, such as headlamp, grille and front
bumper, which were released or removed to facilitate
removal of fender and apron.

CJ FENDER EXTENSIONS

Removal

(1) Remove screws and nuts attaching inner and
outer reinforcements and fender extension to fender
(fig. 3F-13).

EXTENSION

Fig. 3F-13 Fender Extension—CJ Models

(2) Remove inner and outer reinforcements and ex-
tension from fender.

Installation

(1) Position fender extension and inner and outer
reinforcements on fender and align screw holes.

(2) Install serews and nuts attaching fender exten-
sion and reinforcements to fender.

REAR FENDERS—SPORT TRUCK

General

The Sport Truck model rear fenders are constructed of
lightweight, dent resistant fiberglass. No special paint
system is required for refinishing the fenders.

Removai

(1) Support fender.
(2) Remove all attaching hardware.
(3) Remove fender from vehicle.

Instailation

(1) Position fender on vehicle and support.
(2) Install all attaching hardware.

Repair

In the event of damage, the following materials are
necessary for a quality repair.

o Fiberglass mat or cloth

» Fiberglass resin and hardener :

o Structural Adhesive (3M brand or equivalent)

* Auto Body Repair Tape (3M brand or equivalent)

¢ Glazing Putty

* Aluminum Foil

¢ Plastic Spreader

Crack Repair

(1) Use grinder to remove paint and to outline dam-
aged area. j :
(a) Use grade 24 disc for initial grinding.
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( b) Follow up with grade 50 disc to prevent
coarse scratches from showing up in final finish.
(2) Stop-drill crack(s) using 1/8-inch drill bit as
shown in figure 3F-14.

81.004A

Fig. 3F-14  Stop-Drilling Cracks

(3) Bevel edges of crack(s) using rotary file.

NOTE: Edges should be beveled to ensure sufficient
surrace area for good bonding.

(4) Clean inside of fender repair area and appiy
Auto Body Repair Tape (fig. 3F-15), fiberglass or
equivalent.

Fig. 3F-15 Installation of Auto Body Repair Taps

NOTE: The application of Auto Body Repair Tape or
Jiberglass to the imside oy the fender is essential to
prevent moisture jrom entering the repair area.

(5) Mix Structural Adhesive, according to manufac-
turer’s instructions, apply liberally to break as shown in
figure 3F-t6—— S AR

Fig. 3F-16  Structural Adhesive Appiied to Fractursd Area

(6) Use air file or hand file board for shaping of
hardened Structural Adhesive.
(a) For initial shaping, use grade 24 paper.
(b) For shaping and sanding contour in Struc-
tural Adhesive, use grade 220 paper.
(¢) For finish sanding, use grade 360 paper.
(T) Apply glazing putty over repair area for smooth
finish.
(8) Finish repair area using grade 400 paper.
(9) Apply sealer and color coat fender (refer: to
Chapter 3B).

Hole Repair

(1) Use grinder to remove paint and to outline dam-
aged area.
(a) Use grade 24 disc for initial grinding.
(b) Follow up with grade 50 disc to prevent
coarse'scratches from showing up in final finish.

NOTE: If there are any cracks extending out from the
hole, it unil be necessary to stop-drill the crack(s) using a
1/8-inch driil bit.

(2) Clean inside of fender around hole.

NOTE: [t may be necessary to grind inside of fender to
ensure proper adhesion of fiberglass resin.

(3) Position fibergiass mat or cloth on repair area,
cut out piece, allow one inch extension beyond damaged
area.

(4) Clean damaged area.

(5) Place fiberglass on piece of aluminum foil.

(6) Pour fiberglass resin into clean container.

(T) Mix appropriate amount of hardener with resin,

according to manufacturer’s instructions.
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(8) Apply resin mixture to both sides of fibergiass.
(9) Apply fiberglass and aluminum foil over repair
area, on inside of fender, with plastic spreader. Use firm
pressure with spreader to remove air bubbles. Allow
resin to cure. Remove aluminum foil. .
(10) Sand top surface of fender with grade 180 paper.
(11) Mix Structural Adhesive, according to manufac-
turer’s instructions, apply liberally to repair area.

(12) Use an air file or hand file board for shaping

hardened Structural Adhesive.

(a) For initial shaping, use grade 24 paper.

(b) For shaping and sanding contour in Struc-
tural Adhesive, use grade 220 paper.

(¢) For finish sanding, use grade 360 paper.

(13) If necessary, apply glazing putty over repair
area according to manufacturer’s instructions.

(14) Finish sanding repair area with grade 400 paper.

(15) Apply sealer and color coat fender (refer to
Chapter 3B).

BUMPERS

Page

Front Bumpers 3F13
General 3F-13

Page

Rear Bumpers  3F-13

GENERAL

Front bumpers on CJ models are of one-piece con-
struction. When vehicle is equipped with rear mounted
spare, two separate bumperettes are used.

Front bumpers on the Cherokee, Wagoneer, and Truck
models are one-piece chromed aluminum. Rear bumpers
are the same construction and are used on the Cherokee
and Wagoneer. Trucks, when equipped with a rear
bumper, have a one-piece step bumper.

Front bumper guards are available as an option on
standard bumpers on all except CJ models. All CJ mod-
els have a new front crossmember cover which covers
the area between the grille panel and front bumper rail
(fig. 3F-17).

FRONT BUMPERS
CJ Modeis

Removal

(1) Disconnect and remove fog lamps, if equipped.

(2) Remove nuts and boits attaching front bumper
rail (fig. 3F-17) to frame extensions.

(3) Remove front bumper rail from frame
extensions.

instailation

(1) Position front bumper rail on frame extension.

(2) Install bolts and nuts attaching front bumper
rail to frame extension.

(3) Install and connect fog lamps, if equipped.

FRONT CROSSMEMBER
COVER

BUMPER
RAIL

30431

Fig. 3F-17 Front Bumper—CJ Models

Front Crossmember Cover—CJ Models

Removal

(1) Remove nuts and boits attaching front cross-
member cover (fig. 3F-17) to frame extensions.
(2) Remove front crossmember cover from frame

extensions.

Instailation

(1) Position front crossmember cover on frame

extensions.
(2) Install boit and nuts attaching front crossmem-

ber cover to frame extensions. -



3F-14 BODY AND FRAME COMPONENTS

Cherokee-Wagoneer-Truck Modeis

Removai

(1) Disconnect and remove fog lamps, if equipped.

(2) Remove vertical bumper guards (fig. 3F-18)
from bumper rail, if equipped.

(3) Remove horizontal bumper guards from bumper
rail, if equipped.

(4) Remove front air deflector (fig. 3F-18), if
equipped.

(5) Remove nuts and bolts attaching bumper rail to
frame mounted bumper brackets. Remove bumper rail
from vehicle.

(6) Remove nuts and bolts attaching bumper
brackets to vehicle frame. Remove brackets from vehicle
frame.

Instailation

(1) Position brackets on vehicle frame and install
attaching bolts and nuts.

NOTE: Do not tighten attaching hardware until com-
plete bumper is assembled on vehicle frame and prop-
erly aligned.

(2) Position bumper rail on brackets and install at-
taching bolts and nuts.

(3) Align bumper assembly and tighten all attach-
ing hardware.

(4) Install horizontal bumper guards, if equipped.

FRONT BUMPER RAIL

/'g

AIR DEFLECTOR

(5) Install and connect fog lamps, if equipped.
(6) Install vertical bumper guards, if equipped.
(7) Install front air deflector, if equipped.

Repiacement

(1) Remove bumper rail as described above.

(2) Position replacement bumper rail on work
bench and secure.

(3) Position horizontal bumper guards on bumper
rail and mark hole locations on bumper rail.

(4) Center punch and drill 1/2-inch holes at marked
locations.

(5) Position horizontal bumper guards on bumper
rail and install screws attaching bumper guards to
bumper rail.

NOTE: Some filing of holes may be required for proper
fit. .

(6) Position vertical bumper guards on bumper rail
at desired locations and mark hole location on bumper
rail. B
(7T) Center punch and drill 3/8-inch holes at marked
locations. :

(8) Position vertical bumper guards on bumper rail
and install screws attaching bumper guards to bumper
rail.

NOTE: Some filing of holes may be required for proper
ik

(9) Install bumper rail as described above.

PLATE

; ' ;\ucsnss
A )

BRACKET

Q};" 920177

——mm—

Fig. 3F-18 Front Bumper—Cherakes-Wagoneer-Truck Modais
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REAR BUMPERS
CJ Modais

Removai

(1) Remove nuts and bolts attaching rear bump-
erettes (fig. 3F-19) to vehicle frame.

@ (@

BUMPERETTE 80430

Fig. 3F-19 Rear Bumperstte—CJ Modeis

(2) Remove rear bumperettes from vehicle frame.

Instailation

(1) Position rear bumperettes on vehicle frame.
(2) Install boits and nuts. attaching rear bump-
erettes to vehicle frame.

BRACKET

Cherokee-Wagoneer Modsis

Removal

(1) Remove bumper guards (fig. 3F-20) from
bumper rail, if equipped.

(2) Remove nuts and bolts attaching bumper rails
to bumper brackets.

(3) Remove bumper rail from vehicle.

(4) Remove nuts and bolts attaching brackets to

vehicle frame.
(5) Remove brackets from vehicle frame.

Instailation

(1) Position brackets on vehicle frame and install
attaching bolts, washers and nuts.

NOTE: Do not tighten attaching hardware until com-
plete bumper is assembled on vehicle frame and prop--
erly aligned.

(2) Position bumper rail on brackets and install at-
taching boits and nuts.

(3) Align bumper assembly and.tighten all attach-
ing hardware.

(4) Install horizontal bumper guards on bumper end
rails, if equipped.

Replacsment

(1)-Remove bumper rail as described above.
(2) Position replacement bumper rail on work
bench and secure.

Fig. 3F-20 Rear Bumper—Cherokee-Wagoneer Madeis
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(3) Position horizontal bumper guards on bumper
rail and mark hole locations on bumper rail.

(4) Center punch and drill 1/2-inch holes at marked
locations.

(5) Position horizontal bumper guards on bumper
rail and instail screws attaching bumper guards to
bumper rail.

NOTE: Some filing of holes may be required for proper
Jit.

(6) Position vertical bumper guards on bumper rail
at desired locations and mark hole location on bumper
rail.

(7) Center punch and drill 3/8-inch holes at marked
locations.

(8) Position vertical bumper guards on bumper rail
and install screws attaching bumper guards to bumper
rail.

NOTE: Some filing of holes may be required for proper
fit.

(9) Install bumper rail as described above.

Truck Modeis Rear Step Bumper

" Removai

(1) Disconnect license lamp wiring (fig. 3F-21) from
vehicle wiring. :

(2) Remove nuts, washers and bolts attaching step
bumper to arms.

(3) Remove'step bumper from arms.

(4) Remove nuts, washers and bolts attaching arms
to vehicle frame. Remove arms from vehicle.

Instailation - -

(1)-Position arms on vehicle frame and install at-
taching bolts, washers and nuts.

ANTI-SLIP

Fig. 3F-21 Rear Step Bumper—Truck Modeis

NOTE: Do not tighten attaching hardware until com-
plete bumper 1s installed on vehicle frame and properiy
aligned.

(2) Position step bumper on arms and install at-
taching bolts, washers and nuts.

(3) Align bumper assembly and tighten all attach-
ing hardware.

(4) Connect license lamp wiring to vehicle wiring.

End Cap

(1) Remove end cap atté.ching nuts and washers
from studs. :
(2) Remove end cap.

Installation

(1) Position end cap on bumper.
(2) Install attaching washers and nuts.
(3) Tighten attaching nuts.

SWINGOUT SPARE TIRE
CARRIER

CJ-7 MODELS

Removai

(1) Remove spare tire from carrier (fig. 3F-22).

(2) Remove hinge pin nuts and bolts from upper and
lower hinges.

(3) Unlatch handle from lateh bracket and remove
carrier and hinge spacer washers.

- (4} Remove-pin attaehing latch handle to “carrier-

and remove handle, spring and washer.

Instailation

(1) Position spring, washer and handle in carrier
and install attaching pin.

(2) Position hinge spacer washers and carrier in
upper and lower hinges and latch handle in latch
bracket.

(3) Install hinge pin bolts and nuts in upper and
lower hinges.

(4) Install spare tire on carrier.
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LOWER
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Fig. 3F-22 Swingout Spare Tire Carrier—CJ-7 Madels
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CJ Models  3F-17
Truck Models with Sport Truck Pickup Box  3F-18

ROLL BARS

" Page
Truck Modeis with Townside Pickup Box 3F18

—

CJ MODELS

Removal

(1) Remove left front seat assembly.

(2) Remove hardtop or fold soft top back, if
equipped.

(3) Tilt right front seat to forward position.

(4) Remove necessary carpeting, if equipped.

(5) Remove screws attaching roll bar to body (fig.
3F-23) using Torx Bit Tool J-25359-C.

(6) Heat area around mounting brackets (to soften
sealer) with Heat Gun J-25070 and remove roll bar
assembly. =~ =

Instailation

(1) Position roil bar on body and align screw holes
with body.

(2) Install serews attaching roll bar to body using
Torx Bit Tool J-25359-C.

NOTE: Do not tighten attaching screws until roll baris
completely installed and properly aligned.

(3) Align roil bar assembly and tighten all attach-
ing hardware using Torx Bit Tool J-25359-C.

(4) Install left front seat assembly.

(5) Install carpeting, if removed.

(6) Install hardtop or soft top, if equipped.
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ROLL BAR

Fig. 3F-23 Roil Bar—GJ Modeis

TOWNSIDE TRUCK MODELS
Removai

(1) Remove CB radio antenna from roll bar, if
equipped.

(2) Remove nuts, washers, bolts and nut plates (fig.
3F-24) attaching roll bar to side of pickup box, using
Torx Bit Tool J-25359-C.

(3) Remove nuts, washers and bolts attaching roil
bar to bed of pickup box, using Torx Bit Tool J-25359-C.

(4) Remove roll bar assembly and anti-squeak ma-
terial from pickup box.

N - ‘ey Pt e

“Installation™ — — -

(1) Position anti-squeak material and roll bar as-
sembly on pickup box.

(2) Install bolts, washers and nuts attaching roll
bar to bed of pickup box, using Torx Bit Tool J-25359-C.

NOTE: Do not tighten attaching hardware until roil
bar 1s completely installed and property aligned.

(3) Install bolts, washers, nuts and nut plates at-
taching roll bar to side of pickup box.

(4) Align roll bar assembly and tighten all attach-
ing hardware using Torx Bit Tool J-25359-C.

(5) Install CB radio antenna on roll bar, if equipped.

~

SPORT TRUCK MODELS
Removaij

(1) Remove CB radio antenna from roil bar, if
equipped.

e 2y RenioVe wooden side rails, if equipped.

|

Y ° S~ S
ANTI SQUEA N I/
N \
L[> :
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Fig. 3F-25" Roll Bar—Sport Truck Modeis

(3) Remove nuts, washers and bolts attaching roll
bar to bed of pickup box, using Torx Bit Tool J-25359-C
(fig. 3F-25).

(4) Remove roll bar assembly from pickup box.

Installation

(1) Position roll bar on bed of pickup box.
(2) Install bolts, washers and nuts attaching roll
bar to bed of pickup box using Torx Bit Tool J-25359-C.

NOTE: Do not tighten attaching hardware until roll bar
1s completely installed and property aligned.

(3) Align roll bar assembly and tighten all attach-
ing hardware using Torx Bit Tool J-25359-C.

(4) Install wooden side rails, if equipped... :

(5) Install CB radio antenna on roll bar, if equipped.
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BRUSH GUARDS
N

CHEROKEE-TRUCK MODELS

Removal

(1) Disconnect and remove fog lamps, if equipped.

(2) Remove bolts and washers attaching brush
guard (fig. 3F-26) to frame rails.

(3) Remove nuts and bolts attaching brush guard to
bumper bolts and remove brush guard.

Instailation

(1) Position brush guard on bumper and install at-
taching bolts and nuts.
NOTE: Do not tighten attaching hardware until com-
plete brush guard is assembled on vehicle and properly
aligned.

(2) Install bolts and washers attaching brush guard
to frame rails.

(3) Align brush guard assembly and tighten all at-
taching hardware.

(4) Install and connect fog lamps, if equipped.

BRUSH
GUARD

80441A

Fig. 3F-26 Brush Guard—Cherokee-Truck Modeis

SOFT TOP WITH METAL
DOORS —CJ MODELS

GENERAL

A soft top with metal doors is available on the CJ-7
models. This option offers the convenience of a soft top
with the security of metal doors. The adjustment of the
doors remains the same as if equipped with a hard top.

See Chapter 3J for door and window service
procedures.

It is possible to adjust the soft top at the rear of the
door to achieve an air-tight seal between door and soft
top.

ADJUSTMENT

(1) Unsnap soft top from vertical support blade (fig.
3F-27).

(2) Loosen adjusting screws.
(3) Reposition vertical support blade.
(4) Tighten adjusting screws.

(5) Reposition and snap soft top into place.
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F
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Fig. 3F-27  Soft Top Supports for Metal Door

STORAGE COMPARTMENT

GENERAL

A storage compartment is available on all CJ models,
however, the rear seat must be deleted on the CJ-5
models when a storage compartment is instailed.

The storage compartment can be locked with a key
and is also_bolted to the -body side panels for added
SECUITLY, " e ot )

Remaovai

(1) Open storage compartment and remove attach-
ing screws and washers shown in figure 3F-28. STOWAGE
(2) Remove storage compartment assembly. COMPARTMENT
(3) Remove rubber washers from wheelhouse.

Instailation

(1) Position rubber washers on storage com-
partment mounting holes.

(2) Position storage compartment assembly in ve-
hicle and align holes with rubber washers and holes in
wheelhouse.

(3).Install storage compartment attaching-serews— -~
and washers, tighten to 10 to 15 foot-pounds torque. - Fig. 3F-28 Storage Compartment—CJ Modeis

90998
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/

LOCK CYLINDER

Removal

(1) Open storage compartment and remove screw
retaining lock rods.

(2) Remove lock rods from lock cylinder.

(3) Remove nut from lock cylinder.

(4) Remove lock cylinder.

Instailation

(1) Position lock cylinder into storage compart-
ment.

(2) Instail nut on lock cylinder and tighten.

(3) Install lock rods onto lock cylinder and tighten
retaining screw.

WOODEN RAILS -
SPORT TRUCK MODEL

GENERAL

Wooden front and side rails are available for the Sport
Truck models equipped with a roll bar. They are in-
stalled in the stake pockets and retained with special
screws. The key type wrench located in the giove box or
Torx Bit Tool J-25359-C may be used to remove the
screws.

Removal

(1) Remove attaching screws from pickup box (fig.
3F-29) using Torx Bit Tool J-25359-C or key wrench
located in giove box.

SIDE RAIL ASSEMBLY

| ATTACHING
! SCREW

(2) Disengage side rails from roll bar bracket.
(3) Remove side rail assemblies.
(4) Remove front rail assembly.

Instailation

(1) Position front rail assembly in pickup box stake
pockets.

(2) Position side rail assemblies in pickup box stake
pockets making sure end brackets are located in roil bar

brackets.
(3) Install and tighten attaching screws using Torx
Bit Tool J-25359-C or key wrench located in glove box.

FRONT RAIL ASSEMBLY

81002A

Fig. 3F-29 Wood Rails—Sport Truck Modeis
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Toois

J-25070 HEAT GUN

J-253538-C
TORX BIT AND SOCKET SET

70301



