TRANSFER CASE

2D-1

SECTION INDEX
Page Page
Generai Information 20-1 Model 300 Transfer Case 2D-37
Modsl 208 Transfer Case. 2D-6 Tools 2D-48
Model 219 Quadra-Trac Transfer Case 2D-21

Page Page

General 2D-1 Transfer Case Removal 20-5

Towing 2D-1 Transfer Case Servics 2D-3

Transfer Case Installation 2D-5

GENERAL

Three transfer case models are used in Jeep vehicles.
They are models 208, 219 and 300. Models 208 and 219
are aluminum case chain drive units and are used in
Cherokee, Wagoneer and Truck models exclusively.
Model 300 is a cast iron case gearbox type unit and is
used in CJ models only. All three models have an in-
tegral four-wheel low range.

Model 208 is a four position unit providing four-wheel
drive high and low ranges, a two-wheel high range and a
neutral position. Model 208 is a part-time four-wheel
drive unit. Torque input in four-wheel high and low
ranges is undifferentiated. The range positions on the
model 208 are selected by a floor mounted gearshift
lever. Refer to the model 208 section for shift patterns.
Model 208 is the standard equipment transfer case for
Cherokee, Wagoneer and Truck models. Front drive
hubs are also standard equipment on Jeep models equip-
ped with this transfer case.

The model 219 Quadra-Trac, full time four-wheel
drive transfer case is available as an option on Cherokee,
Wagoneer and Truck models with automatic transmis-
sion only. This transfer case is also a four position unit
providing four-wheel high and low ranges, a neutral
position for towing and a four-high lock position for use
only when the vehicie is immobile due to excessive wheel
spin.

The model 219 provides fully differentiated operation
in four-wheel high range. This is accomplished through
a torque biasing viscous coupling.

The 219 is a chain drive unit employing two drive
sprockets and an interconnecting drive chain. The 219
range positions are selected by a floor mounted gearshift
lever. Refer to the model 219 section for shift patterns.

NOTE: Front drive hubs are not available nor recom-
mended for vehicles equipped with the model 219
Quadra-Trac transfer case.

Model 300 is a cast iron case, four position gearbox §

type transfer case. [t is used in CJ models oniy and
provides four-wheel high and low ranges, a neutrzi posi-
tion and a two-wheel drive high range. Model 300 is a
part-time unit. Torque input in four-wheel high and low
ranges is undifferentiated.

TOWING

Emergency Towing

If the vehicle is disabled and is to be towed with the

- front or rear wheels off the ground, towing speed should

be limited to 30 mph (48 km/h) for a distance no greater
than 15 miles (24 km).
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Towing Vshicles with Manual Transmission and Model 208 or 300
Transfer Case

Ignition Key-Available: Shift transmission and trans-
fer case into Neutral. Vehicle can now be towed with all
four wheels on the ground or with front or rear wheels
raised. Turn front drive hubs to 4 x 4 or Lock position.
Turn ignition key to Off position to unlock steering
column.

Ignition Key Not Available and Vehicle is Un-
locked: Shift transmission and transfer case into Neu-
tral and tow vehicle with front wheels raised.
Ignition Key Not Available and Vehicle is
Locked: Place dolly under rear wheels and tow vehicle
with front end raised. Or, disconnect rear propeller
shaft at rear axle yoke (be sure to mark the shaft and
yoke for proper alignment at reassembly), secure shaft
to underside of vehicle, and tow with front end raised.

NOTE: On CJ models, when towing vehicle over 200
miles (300 km), stop towing every 200 miles (300 km,).
With the transfer case still in N (Neutral} and transmais-
ston in gear, start engine and rev engine for about one
minute to circulate oil in the transfer case.

Towing Vehicle with Automatic Transmission and Model 208 or 300
Transfer Gase

Ignition Key Available: Turn ignition key to Off posi-
tion to unlock steering column and gearshift selector
linkage. Move gearshift lever to Park and transfer case
shift lever to Neutral.

Ignition Key Not Available: Place dolly under rear
wheels and tow vehicle with front end raised. Or, dis-
connect rear propeller shaft at rear axle yoke (index
mark yoke for correct assembly), secure shaft to under-
side of vehicle, and tow with front wheels raised.

NOTE: On CJ models, when towing vehicle over 200
mailes (300 km), stop towing every 200 miles (300 km) and
with the transfer case still in N (Neutral), start engine,
place automatic transmission in D (Drive), and rev en-
gine for about one minute to circulate oil in the transrer
case.

Towing Vehicle with Automatic Transmission and Model 219 Quadra-
Trac Transfer Cass

Ignition Key Available: Vehicle can be towed with all
four wheels on the ground without disconnecting prop-
eller sharts. Turn ignition key to Off position to unlock
steering wheel. Move gearshift lever to Park and shift
transfer case shift lever to Neutral position.

Ignition Key Not Available: Place dolly under rear
wheels and tow vehicle with front wheels raised. Or,
disconnect rear propeller shaft at rear axle (mark yoke
for correct assembly), secure shaft.to underside of ve-
hicle, and tow with front wheels raised.

Recrsational Towing '

Jeep vehicles can be towed behind a recreational ve-
hicle such as a motor home, but the following instruec-
tions must be followed to avoid damaging drive line
components. Also be sure to check and comply with
federal, state and local laws or ordinances regarding this
type of towing.

With Manuai. Transmission and Model 208 or Modsl 300 Transfer Case

(1) Turn ignition switch to Off position to unlock
steering wheel.

(2) Shift transmission into gear and the transfer
case into Neutral.

(3) Turn selective drive hubs to 4 x 4 or Lock posi-
tion, for axle lubrication.

With Automatic Transmission and Model 208 or Model 300 Transfer
Cass

(1) Turn ignition switch to Off position to unlock
steering wheel.

(2) Shift automatic transmxsswn into Park.

(3) Shift transfer case into Neutral position.

(4) Turn selective drive hubs to 4 x 4 or Lock posi-
tion for axle lubrication.

With Automatic Transmission and Model 219 Quadra-Trac Transfer Case

(1) Turn ignition switch to Off position to unlock
steering wheel.

(2) Shift automatic transmission into Park.

(3) Shift transfer case into Neutral position.

Trailer Towing and Campers

The Jeep Corporation new vehicle warranty includes
conditions and limitations for vehicles used in towing
trailers or campers or installation of slide-in campers on
Jeep Trucks. The requirements and recommendations in
this manual and other factory literature must be foi-
lowed in order to maintain this coverage.

In addition to the vehicle maintenance and servicing
requirements set forth in this manual, the GVW and
GAW ratings are of special significance. When a Jeep
vehicle is to be used for trailer or camper towing, or
slide-in camper installations in Jeep Trucks, it is ex-
tremely important that the GVW or GAW ratings not be
exceeded by the addition of:

* The tongue weight of a trailer.

* The weight transferred to a Truck model by the

mounting of a fifth-wheel trailer.

* The weight of a ahde -in camper or any other type of

truck camper.

* The weight of any other type of vehicle put in or on

the towing vehicle.

Remember that additional items placed in or on the
trailer or mounted camper will add to the load.
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CAUTION: Jeep Corporation will not be responsible
for brake performance if the Jeep vehicle and trailer
hydraulic brake systems are interconnected in any way.
A sepurate brake system is recommended, and actually
required in some states, jor all trailers weighing 1,000
pounds (154 kg) or more.

TRANSFER CASE SERVICE

All three transfer case models are fully serviceable
units and can be disassembled for cleaning, inspection,
overhaul and adjustment procedures. In-vehicle and out-
of-vehicle servicing procedures are outlined in this chap-
ter. Refer to the necessary subsection for service diag-
nosis. principles of operation and all servicing, lubri-
cation. and adjustment procedures.

TRANSFER CASE SHIFT LINKAGE
Cherokee-Wagoneer-Truck with Manual Transmission

Removal

(1) Raise vehicle.

(2) Disconnect shift lever link from operating lever
and transfer case shift lever (fig. 2D-1). Do not lose
washers, grommets, and bushings that retain link in
levers.

(3) Lower vehicle.

(4) Remove screws attaching shift lever boot to
floorpan and slide boot upward on shift lever.

(5) Remove screws attaching shift lever support
brackert to floorpan (fig. 2D-1).

(6) Remove knob from transfer case shift lever.

iT) Slide shift lever out of boot and remove lever
and support bracket as assembly.

(S} Remove shoulder bolt from support bracket and
remove shift lever from bracket. Do not lose shift lever
bushing or spring washer.

(9) Inspect lever, link, support bracket, shoulder
bolt and bushings. Replace any component that is bent,
cracked, broken, scored or excessively worn.

Installation

(1) Install shift lever bushing in shift lever (fig.
2D-1).

«2) Install shift lever in support bracket.

i3) Align lever bushing with holes in support
bracket and instail spring washer and shoulder boit.
Tighten boit secureiy.

i4) Slide shift lever into boot and into floorpan hole.

(3) Position lever support bracket on floorpan and
instail bracket attaching screws.

16) Install knob on shift lever.

7) Raise vehicle.

(8) Install grommet in operating lever, if removed.
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Fig. 2D-1 Transfer Case Shift Linkage—

Cherokes-Wagoneer-Truck with Manual Transmission

(9) Install bushing on end of shift lever link that
attaches to operating lever.

(10) Connect shift lever link to operating lever and
shift lever using spacers and washers removed pre-
viously, and new cotter pins.

(11) Lower vehicle.

(12) Install screws that attach shift lever boot to
floorpan.

Cherokee-Wagoneer-Truck with Automatic Transmission
Removal

(1) Remove screws attaching pivot bushing retainer
assembly to floorpan (fig. 2D-2).

(2) Raise vehicle.

(3) Disconnect lower shift rod at operating lever
(fig. 2D-2). Retain flat washer, wave washer and push-
on retainer that attach rod end to lever.

{4) Disconnect upper shift rod at shift lever. Retain
cotter pin, spacer, and washer that attach rod end o
shift lever.

(5) Disconnect lower shift rod at bell crank lever.
Retain cotter pin, spacer and washer that attach lower
shift rod trunnion to tell crank (fig. 2D-2).

(6) Disconnect upper shift rod at bell crank lever.
Retain bushing, cotter pin, spacer, and waszer that zt-
tach rod end to beil crank.

{7) Remove bolt, nut and spring washer that attacn
bell crank lever (fig. 2D-2). Remove lever anc busning.

(8) Lower vehicle.

(9) Remove shift lever, pivot bushing and bushing
retainer as assembly.
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(10) Separate pivot bushing retainer assembly and
remove pivot bushing and lever.

(11) Clean and inspect shift linkage components. Re-
place any component that exhibits excessive wear, scor-
ing, distortion, or is cracked, bent or broken.

Installation

(1) Assemble pivot bushing, shift lever and bushing
retainer assembly.

(2) Install shift lever assembly in floorpan and in-
stall screws that attach pivot bushing retainer to
floorpan.

(3) Raise vehicle.

(4) Install bushing in bell crank lever (if removed)
and install lever. Tighten lever attaching bolt and nut
securely. Be sure spring washer is positioned on bolt
before installing bolt.

(5) Connect upper shift rod to bell crank lever. Be
sure grommet is installed in lever and bushing on rod
end before attaching rod to lever.

(6) Connect lower shift rod to operating lever.

(7) Connect lower shift rod trunnion to bell crank
lever.

(8) Connect upper shift rod to transfer case shift
lever.

(9) Lower vehicle.

(10) Check linkage operation. If adjustment is neces-
sary, adjust linkage at lower shift rod trunnion. Loosen
trunnion jamnuts and position trunnion on rod as re-
quired to obtain desired adjustment.
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Cherokee-Wagoneer-Truck with Automatic Transmission

CJ Modeis—With Manual or Automatic Transmission

Removali

(1) Remove screws that attach shift lever:-boot to
floorpan.

(2) Remove shift lever knob and slide boot up and
off lever.

(3) Raise vehicle.

(4) Remove shifter shaft retaining nut (fig. 2D-3).

(5) Remove cotter pins that retain link pins in shift
rods and remove link pins. Discard old cotter pins.

(6) Remove shifter shaft from shift lever.

NOTE: On some models, the shifter shaft is treaded
into the shift lever and must be unthreaded to remove it.
On other models, the shaft is removed simply by sliding
it out of the lever and front cover bosses.

(7) Remove shift lever.

(8) Remove shift and shift control links from shift
rods.

(9) Clean and inspect linkage components. Replace
any component that is broken, bent, cracked, or exces-
sively worn or scored.

Instailation

(1) Install shift and shift control links.

(2) Install shift lever.

(3) Install shifter shaft in front cover bosses and
shift lever.

(4) Install and tighten shifter shaft retaining nut.

(5) Install link pins in shift rods. Secure pins with
new cotter pins.

(6) Lower vehicle.

(7) Install boot on shift lever.

(8) Install knob on shift lever.

(9) Position boot on floorpan and install boot at-
taching screws.
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TRANSFER CASE REMOVAL

Removal—Cherokes-Wagoneer-Truck Modsis

(1) Raise vehicle.

(2) Drain lubricant from transfer case.

(3) Disconnect speedometer cable and indicator
switch wires and disconnect transfer case shift lever
link at operating lever.

(4) Place support stand under transmission and re-
move rear crossmember.

(5) Mark transfer case front and rear output shaft
yokes and propeller shafts for assembly alignment
reference.

(6) Disconnect front and rear propeller shafts at
transfer case vokes. Secure shafts to frame rails with
wire. :

(7) Disconnect parking brake cable guide from pivot
located on right frame rail, if necessary.

(8) Remove bolts attaching exhaust pipe support
bracket-to-transfer case, if necessary.

(9) Remove transfer case-to-transmission bolts.

(10) Move transfer case assembly rearward until free
of transmission output shaft and remove assembly.

(11) Remove all gasket material from rear of trans-
mission adapter housing.

Removal—CJ Models

(1) On models with automatic transmission, remove
shift lever knob, trim ring, and boot from transfer case
shift lever.

(2) On models with manual transmission, remove
shift lever knob, trim ring and boot from transmission
and transfer case shift levers.

(3) Remove floor covering, if equipped, and remove
transmission access cover from floorpan.

i4) Raise vehicle and drain lubricant from transfer
case.

(3) Position support stand under clutch housing to
support engine and transmission and remove rear
crossmember.

(6) Disconnect front and rear propeller shaits at
transrer case. Mark propeller shaft yokes for assembly
reference.

Ty Disconnect speedometer cable at transter case.

() If necessary, disconnect parking brake cable at
equalizer. Disconnect exhaust pipe support bracket at
transter case, if equipped.

{9) Remove bolts attaching transfer case to trans-
mission and remove transfer case.

TRANSFER CASE INSTALLATION

Instailation—Cherokes-Wagoneer- Truck Modeis

(1) Align and instail transfer case assembly on
transmission. Be sure transfer case input.gear splines

are aligned with transmission output shaft. Align
splines by rotating transfer case rear output shaft yoke,
if necessary.

NOTE: Do not install any transfer case attaching bolts
until the transfer case is completely seated against the
transmission.

(2) Align and install transfer case attaching bolts.
Tighten bolts to 40 foot-pounds (54 Nem) torque.

(3) Attach exhaust pipe support bracket to transfer
case, if removed.

(4) Align and connect propeller shafts.

(5) Connect parking brake cable guide to pivot
bracket on frame rail, if removed.

(6) Connect speedometer cable and indicator switch
wires and connect transfer case shift lever link to oper-
ating lever.

(7) Install rear crossmember and remove transmis-
sion support stand.

(8) Fill transfer case with 10W-30 motor oil.

(9) Lower vehicle.

Instailation—CJ Models

(1) Shift transfer case to 4L position.

(2) Rotate transfer case output shaft (by turning
yoke) until transmission output shaft gear engages
transfer case input shaft. Move transfer case forward
until case seats against transmission.

CAUTION: Be sure the transfer case is jflush against
the transmission. Severe damage to the tramsyer case
will result if the attaching bolts are tightened while the
transfer case Is cocked or in a bind.

(3) Install transfer case attaching bolts. Tighten
bolts to 30 foot-pounds (41 Nem) torque.

{4) Fill transfer case with gear lubricant.

(5) Connect speedometer driven gear to transfer
case. Also connect transfer case shift lever and controi
links to transfer case shift rods.

{6) Connect front and rear propeiler snafts to trans-
fer case. Be sure to align sharts-to-vokes using reference
marks made during removal. Tighten shaft-to-yoke
clamp strap nuts to 16 foot-pounds (21 Nem) torque.

(7) Install rear crossmember and remove support
stand from under clutch housing.

(%) Connect parking brake cable to =2gualizer ana
connect exhaust pipe support dracket o transfer case I
disconnected. '

i9) Lower vehicle.

(10) Instail transmission access cover piate on tloor-
pan. Install floor covering, if equipped.
(11) Install boots, trim rings, and shift knobs.
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MODEL 208 TRANSFER CASE

Page
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In-Vehicle Service 2D-7

GENERAL

The model 208 transfer case provides four-wheel high
and low ranges, a two-wheel high range and a neutral
position. The model 208 is used in Cherokee, Wagoneer
and Truck models only. Models equipped with the 208
transfer case are also equipped with manual locking
front drive hubs as standard equipment.

The model 208 is a chain drive unit consisting of a two-
piece aluminum case containing front and rear output
shafts, two drive sprockets, a shift mechanism and a
planetary gear assembly. The drive sprockets are con-
nected and operated by the drive chain. The planetary
assembly which consists of a four pinion carrier and an
annulus gear provide the four-wheel drive low range
when engaged. Reduction ratio is 2.61:1 in low range.

Transfer Case Shift Pattern

A floor mounted shift lever is used to select the vari-
ous operating ranges on all 208 models. The shift lever is
located on the floorpan transmission tunnel adjacent to
the transmission gearshift lever. Although the transfer
case shift pattern is in a straight line for all 208 models,
the range positions are different for manual and auto-

matic transmission applications (figs. 2D-4 and 2D-5).

90513A

Fig. 20-4 Model 208 Shift Pattern—Manual Transmission

. Paqa

Lubrication 2D-7

Power Flow 2D-7

Service Diagnosis 2D-7
Specifications 20-21
Subassembly Overhaul ~ 2D-15
905138

Fig. 2D-5 Model 208 Shift Pattern—Automatic Transmission

Four-Wheel Drive Indicator Lamp

An indicator lamp is mounted in the instrument panel
to alert the driver whenever the vehicle is being oper-
ated in four-wheel high range. The lamp is controlled by
an indicator switch in the transfer case (fig. 2D-6). The
switch is a ball and plunger unit that is activated by the
transfer case range sector when four-wheel high range is
selected. The indicator lamp is illuminated in the four-
wheel high range position only.

IDENTIFICATICN

An identification tag is attached to the rear half of the
transfer case (fig. 2D-6). This tag provides the transfer
case model number, low range reduction ratio, and as-
sembly number. The information on this tag is neces-
sary for servicing information. If the tag is removed or
becomes dislodged during service operations, it should
be reattached using an adhesive sealant such as Loctite
312, or equivalent.
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Fig. 2D-6 Model 208 Indicator Switch,
Identification Tag and Drain and Fill Plug Location

LUBRICATION

The model 208 transfer case lubricant should be
changed at the intervals specified in the Maintenance
Schedule. When adding lubricant to or refilling the
transfer case after service, use a quality grade 10W-30
motor oil only. Do not use any type of anti-friction type
additives or similar substance. Use the specified grade

“of motor oil only. Refer to the In-Vehicle Service section
for lubricant change procedures and fill level. Model 208
lubricant capacity is 6 pints (3 liters).

POWER FLOW

In all drive range positions input torque is trans-
mitted to the transfer case geartrain through the trans-
fer case input gear (fig. 2D-7).

In 2H range, torque flows from the input gear to the
planetary assembly and annulus gear which rotate as a
unit. Torque is transferred to the mainshaft through the
planetary carrier which is splined to the mainshaft.
Torque flow continues through the mainshaft and rear
yoke which is splined to the mainshaft, and finally to the
rear propeller shaft and axle. In 2H range, the sliding
clutch remains in a neutral position and does not lock
the drive sprocket to the mainshaft. As a result, torque
is not transferred to the driven sprocket.

In 4H range, input torque from the input gear is
transmitted through the planetary and annulus gear
and through the mainshaft in exactly the same fashion
as in 2H range. However, in 4H position, the sliding
clutch is shifted forward and into engagement with the
mainshaft clutch gear. This locks the drive sprocket to
the mainshaft through the sliding clutch. Torque is now
transmitted through the drive sprocket to the driven
sprocket by the connecting drive chain. Since the front
output shaft is splined to the driven sprocket, torque

now flows through the front output shaft to the front
propeller shaft and axle resulting in high range four-
wheel drive.

In 4L range, the path of torque through the transfer
case is exactly the same as in 4H range but with one
major difference. In 4L range, the annulus gear is
shifted forward and into engagement with the lock-
plate. Since the lockplate is fixed in the case, the an-
nulus gear is held stationary and does not rotate. This
causes the planetary pinions to rotate about the annulus
gear internal teeth producing a gear reduction ratio of
2:6%:1

SERVICE DIAGNOSIS

Before attempting to repair a suspected transfer case
malfunction, check all other drive line components be-
forehand. The actual cause of a problem may be related
to such items as the front hubs, axles, propeller shafts,
wheels and tires, transmission, or clutch instead. If all
other drive line components are in good condition and
operating properly, refer to the Service Diagnosis charts
for further information.

IN-VEHICLE SERVICE

Changing Lubricant

(1) Raise vehicle.

(2) Position drain pan under transfer case.

(3) Remove drain and fill plugs, and drain lubricant
completely. :

(4) Install drain plug. Tighten plug to 35 foot-
pounds (47 Nem) torque.

(5) Remove drain pan.

(6) Fill transfer case to edge of fill plug opening
with 10W-30 motor oil (only).

(T) Install fill plug. Tighten plug to 35 foot-pounds
(47 Nem) torque.

(8) Lower vehicle.

Sresdomstar Gear, Shaft Seal, Rear Bearing and Retainer,
0il Pump and Pump Seal Repiacement

NOTE: The front and rear yokes, output shaft seais.
rear retainer and bearing, oil pump. pump seal, and
speedometer drive gear can all be serviced with the
transfer case in the vehicle. The following combined
procedure outlines removal and installation of these
components.

Aemoval

(1) Raise vehicle. :

(2) Remove fill and drain plugs and drain oil from
transfer case.

(3) Mark propeller shatt and transfer case yoke for
assembly alignment reference.
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Fig. 20-7 Power Flow—~Model 208 Transfer Case

(4) Disconnect propeller shaft. Secure shaft to un-
derside of vehicle.

(5) Remove and discard transfer case yoke retain-
ing nut and yoke seal washer. Use Tool J-8614-01 to hold
yoke while removing nut.

(6) Remove yoke. If necessary, remove yoke using
Tools J-8614-01, -02 and -03.

(7) Remove speedometer driven gear sleeve and
driven gear from rear retainer.

(8) Mark rear retainer for assembly alignment
reference.

(9) Remove retainer attaching bolits and remove re-
tainer. Tap retainer with rawhide or plastic mallet to
remove it.

CAUTION: Do not attempt to pry the retainer off the
rear case. Tap the retainer loose using a rawhide or
plastic mallet only.

(10) Remove speedometer drive gear.

(11) Remove pump housing from retainer and re-
move seal from housing (fig. 2D-8).

(12) If retainer or bearing are to be replaced, remove
bearing retaining snap ring from rear retainer and tap
bearing out of retainer using plastic mallet.

(13) Remove oil pump from mainshaft (fig. 2D-5).

(14) Remove output shaft seal if seal is to be
replaced.
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”

. Service Diagnosis

Condition

Possible Cause

Correction

TRANSFER CASE
DIFFICULT TO SHIFT
OR WILL NOT SHIFT
INTO DESIRED
RANGE

TRANSFER CASE
NOISY IN ALL DRIVE
MODES

NOISY IN — OR JUMPS
OUT OF FOUR WHEEL
DRIVE LOW RANGE

(1) Vehicle speed too great to permit
shifting.

(2) If vehicle was operated for extended
period in 4H mode on dry paved
surface. driveline torque load may
cause difficult shifting.

(3) Transfer case external shift linkage
binding.

(4) Insufficient or incorrect lubricant.

(5) Internal components binding,
worn, or damaged.

(1) Insufficient or incorrect lubricant.

(1) Transfer case not completely
engaged in 1L position.

(2) Shift linkage loose or binding.

(3) Range fork cracked. inserts worn,
or fork is binding on shitt rail.

(4) Annulus gear or lockplate wom or
damaged.

(1) Stop vehicle and shift into desired
range. Or reduce speed to 2-3 mph
(3-4 km/h) before attempting to
shift.

(2) Stop vehicle, shift transmission to
neutral, shift transfer case to 2H
mode and operate vehicle in 2H on
dry paved surfaces.

(3) Lubricate or repair or replace link-
age, or tighten loose components as
necessary. R

(4) Drain and refill to edge of fill hole
with 10W-30 motor oil having API
classification SE only. -

(5) Disassemble unit and replace worn or
damaged components as necessary.

(1) Drain and refill to edge of fill hole
with 10W-30 motor oil only. Check
for leaks and repair if necessary.
Note: If unit is still noisy after drain
and refill, disassembly and inspection
may be required to locate source of
noise.

(1) Stop vehicle, shift transfer case in
Neutral, then shift back into 4L
position.

(2) Tighten, lubricate. or repair linkage
as necessary.

{3) Disassemble unit and repair as
necessary.

(4) Disassemble unit and repair as

necessary.

~—

90770A



2D-10 TRANSFER CASE

M

Service Diagnosis (Continued)

Condition

Possible Cause

Correction

LUBRICANT LEAKING
FROM OUTPUT SHAFT
SEALS OR FROM
VENT

installed incorrectly.

ABNORMAL TIRE
WEAR

(1) Transfer case overfilled.
(2) Vent closed or restricted.

(3) Output shaft seals damaged or

(1) Extended operation on dry hard
surface (paved) roads in 4H range.

(1) Drain to correct level.
(2) Clear or replace vent if necessary.

(3) Replace seals. Be sure seal lip faces
interior of case when installed. Also
be sure yoke seal surfaces are not
scored or nicked. Remove scores,
nicks with fine sandpaper or replace
yoke(s) if necessary.

(1) Operate in 2H on hard surface
(paved) roads.

T — ., REAR
<\ RETAINER

PUMP
HOUSING

Fig. 2D-8 Rear Retainer Remova/Instailation

Instailation

(1) Install oil pump on mainshaft.

(2) Install seal in pump housing. Be sure to install
seal so lip faces case interior. Lubricate seal lip with
petroleum jelly or 10W-30 motor oil before installation.

(3) Install speedometer driven gear.

(4) Install rear output bearing in rear retainer and
install snap ring. Be sure shielded sxde of bearing faces
interior of transfer case.

(5) Install pump housing in rear retainer.

(6) Apply Loctite 515, or equivalent sealant, to mat-
ing surface of rear retainer.

(7) Align retainer and case reference marks and
install retainer on case.

(8) Install and tighten retainer attachmg bolts to 23
foot-pounds (31 Nem) torque.
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(9) Install output shaft seal.

(10) Install yoke, yoke seal washer and yoke nut.
Tighten nut to 120 foot-pounds (163 Nem) torque.

(11) Install speedometer driven gear and sleeve.

(12) Install drain plug. Tighten plug to 35 foot-
pounds (47 Nem) torque.

(13) Fill transfer case to edge of fill plug opening
with 10W-30 motor oil (only).

(14) Install fill plug. Tighten plug to 35 foot-pounds
(47 Nem) torque.

(15) Connect propeller shaft. Tighten clamp strap
bolts to 16 foot-pounds (21 Nem) torque.

(16) Lower vehicle.

DISASSEMBLY

(1) Remove fill and drain plugs (fig. 2D-9).

(2) Remove front and rear yokes. Discard yoke seal
washers and yoke nuts.

(3) Turn transfer on end and position front case on
wood blocks. Cut “V” notches in wood blocks to clear
mounting studs in front case if necessary.

(4) Remove lock mode indicator switch and washer
(fig. 2D-9).

(5) Remove detent bolt, spring and ball (fig. 2D-10).

(6) Mark rear retainer and case for assembly align-
ment reference.

(7) Remove rear retainer attaching bolts and re-
move retainer and pump housing as assembly (fig. 2D-
8). Tap retainer from case using plastic mallet only. Do
not pry.

(8) Remove pump housing from retainer and re-
move pump seal from housing (fig. 2D-8). Discard seal.

(9) Remove speedometer drive gear from
mainshaft.

(10) Remove oil pump from mainshaft. Note position
of pump for assembly reference. Side facing case inte-
rior has recess in it (fig. 2D-11).

(11) Remove bolts attaching rear case to front case
and remove rear case.



CRNPARWN

10.
1.
12.
13.
14.
18.
16.
17
18.
19.
20.
21.
22.
23.
24.
25.
26.

28.
29.

. INPUT GEAR THRUST WASHER

INPUT GEAR THRUST BEARING
INPUT GEAR

. MAINSHAFT PILOT BEARING

PLANETARY ASSEMBLY
PLANETARY THRUST WASHER

. ANNULUS GEAR

ANNULUS GEAR THRUST WASHER

. NEEDLE BEARING SPACERS

MAINSHAFT NEEDLE BEARINGS {(120)
NEEDLE BEARING SPACER
THRUST WASHER

OlL PUMP

SPEEDOMETER GEAR

DRIVE SPROCKET RETAINING RING
DRIVE SPROCKET

SPROCKET CARRIER STOP RING
SPROCKET CARRIER

CLUTCH SPRING

SLIDING CLUTCH

THRUST WASHER

MAINSHAFT

MAINSHAFT THRUST BEARING
ANNULUS GEAR RETAINING RING
MODE FORK

MODE FORK SPRING

. RANGE FORK INSERTS

RANGE FORK
RANGE SECTOR

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.

44.

45,
46.

47.

48.
49.
50.
51.

MODE FORK BRACKET

REAR CASE

SEAL

PUMP HOUSING

REAR RETAINER

REAR OUTPUT BEARING

BEARING SNAP RING

VENT TUBE

REAR SEAL

REAR YOKE

YOKE SEAL WASHER

YOKE NUT

DRAIN AND FiLL PLUGS

FRONT OUTPUT SHAFT REAR
BEARING

FRONT OUTPUT SHAFT REAR THRUST
BEARING RACE (THICK)

CASE MAGNET

FRONT OUTPUT SHAFT REAR THRUST
BEARING

FRONT OUTPUT SHAFT REAR THRUST
BEARING RACE {THIN)

DRIVEN SPROCKET RETAINING RING
DRIVE CHAIN

DRIVEN SPROCKET

FRONT OUTPUT SHAFT

52. FRONT OUTPUT SHAFT FRONT

«

THRUST BEARING RACE (THIN)

Fig. 2D-9 Modei 208 Transfer Case

TRANSFER CASE 2D-11

53. FRONT OUTPUT SHAFT FRONT
THRUST BEARING RACE (THICK)

54. FRONT QUTPUT SHAFT FRONT"
BEARING

55. FRONT OUTPUT SHAFT FRONT
THRUST BEARING

56. OPERATING LEVER

57. WASHER AND LOCKNUT

58. RANGE SECTOR SHAFT SEAL
RETAINER

59. RANGE 3ECTOR SHAFT SEAL

60. DETENT BALL, SPRING AND
RETAINER BOLT

61. FRONT SEAL

62. FRONT YOKE

63. YOKE SEAL WASHER

64. YOKE NUT

65. INPUT GEAR OIL SEAL

66. INPUT GEAR FRONT BEARING

67. FRONT CASE

68. LOCK MODE INDICATOR SWITCH
AND WASHER ¢

69. INPUT GEAR REAR BEARING

70. LOCKPLATE

71. LOCKPLATE BOLTS

72. CASE ALIGNMENT DOWELS
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2D-12 TRANSFER CASE

DETENT FRONT OUTPUT SHAFT 7
BALL SPRING - REAR THRUST BEARING f
: e ASSEMBLY '

. AND BOLT

3

o

Fig. 2D-12 Front Output Shaft Rear Thrust Bearing
Assembly Removal/Installation

DRIVEN

SPROCKET
RETAINING
SNAP RING

ok R o W

y Fig. 2D-11 0Oil Pump Removal/installation

CAUTION: To remove the rear case. imsert screw-
drivers into the slots cast in the case ends and gently pry
upward. Do not attempt to wedge the case halves apart
at any point on the mating surraces.

(12) Remove front output shaft rear thrust bearing e —— i ;
assembly (fig. 2D-12). Note position of bearing and races Fig. 2D-13 Driven Sprocket Retaining Snap Ring Removal/Instailation
for assembly reference.

(13) Remove driven sprocket retaining snap ring (fig. (15) Remove drive and driven sprockets and drive
2D-13). chain as assembly (fig. 2D-15). Lift evenly on both

(14) Remove drive sprocket retaining snap ring and sprockets to remove assembly.
remove thrust washer and spacer washer, if equipped (16) Remove “front output shaft and front thrust
(fig. 2D-14). bearing assembly (fig. 2D-16).



" washer (fig. 2D-20).

TRANSFER CASE 2D-13

g=wr = THRUST _ 4 ;. FRONT
" WASHER. . e 2 5 OUTPUT
; SHAFT

THRUST
BEARING
ASSEMBLY

SPACER

=
90609
Fig. 20-14 Drive Sprocket Thrust Washer and
Spacer Removai/Installation *
90611
(17) Remove sprocket carrier stop ring (fig. 2D-17). Fig. 2016 Front Output Shaft and Front Thrust Bearing

(18) Remove clutch spring (fig. 2D-17).

(19) Remove sliding clutch, mode fork, mode fork
spring and bracket as assembly (fig. 2D-18). Remove
shift rail.

(20) Remove sprocket carrier, needle bearing upper
retainer, thrust washer and mainshaft needle bearings
as assembly (fig»2D-19).

(21) Remove mainshaft (fig. 2D-20). LA :

(22) Remeve annuius gear retaining ring and thrust

Asssmbly Removal/Installation

(23) Remove annuIL gear and range fork as assem-
- vbly Turn fork-eeunterciockwise. to- disengage fork lug i s
£ SPROCKET
from range sector and !i‘t assembly out of case (fig. 2D AR
STOP RING

CLUTCH
SHIFT
y SPRING -

g | DRIVE \ DRIVEN

SPRCCKET ‘ by T SPROCKET |

PR 90612“‘

e e — : g Fig. 2D-17 Spmm! Carrier Stop ﬂlng and Clutch
#..: " Flg. 2D-15.~ Sprocketand Chain Removal/Installation: - - Feest .z Spring Aemoval/Instailation



2D-14 TRANSFER CASE
S e e S e e e
| . i ‘. {" 4 ¢ : . ¥ et ) .' ‘ ‘ "“-“ >»> = t'-, < 3

MODE
FORK

SPRING‘

' SPROCKET [l
CARRIER &

Fig. 20-18  Mode Fork, Spring, Bracket
and Sliding Clutch Removal/Instailation

BEARING
RETAINER

¥ SPROCKET
—CARRIER

gx

ik

it
f |

WASHER
—-— > |

: e, W
Hg 20-19  Sprocket Carmr Bnrinq ﬂmlnars
Thrust Washer and Needle Bearing Removal

RANGE
SECTOR

90616

(24) Remove planetary thrust washer and remove

planetary assembly (fig. 2D-22).
(25) Remove mainshaft thrust bearing from input : ;
nq..zn_ni* uius: Gear;and Mode Fork- aamuv:l{]nmluuorf

gear (fig. 2D-23) and remove input gear Lift gear
ngﬁﬁs‘peeuockbm (#ig. 2D-24). H-lockplate is-

straight up and out of case.
- . (26¥Remavedinput gear thrust bearmg and race (‘ﬁ
; M)-Me“pomn of bearmg and’race for*assemb‘l‘g"*w_ﬁ
XTI Rmse Breis WA, brokens omeeraeked; remove {ockpiate.
Refer to replacement procedure-in. Subassembly. Over-—-

—
<3 2%

———

— reference, "..i‘._.’;. D e
— ~(27) Remove - rafige sector operatmg lever attaching
nut-and-washer: REM{6Ve lever and remove sector shaft haul section. : S
seal and-seal retainer (fig. 2D- 9) .. N - (30) Remove:output sha.ft seals- from}:rmd regx:‘ s
B e ST ke seaT hores, ™t s

«..(28): Reniovérdigeddetor ="



TRANSFER CASE 2D-15

N

e PLANETARY. _ ; I
§ THRUST WASHER : g

R MAINSHAFT

THRUST BEARING i
N i

o A Fig..2D-23 Mainshaft Thrust Bearing:and Input Gear -'i

-

BEARING
RACE T

c e R e LD
- % LOCKPLATE"
= x BT o o~

Racs Removal-—Instailation

90618 .= "\\

. Bearing/Bushing Bsplar.qmnt

e ofe 202 ot S T B

cat Bat 241 e ggeantt &

CLEANING AND INSPECTION

Wash all parts thoroughly in clean solvent. Be sure all

_ old lubricant, metallic particles, dirt, or foreign material

are removed from the surfaces of every part. Apply

. compressed air to each oil feed port and channel in each

case half to remove any obstructions or cleaning solvent
residue.

Inspect all gear teeth for signs of excessive wear or
damage and check all gear splines for burrs, nicks, wear
or damage. Remove minor nicks or scratches on oil
stone. Replace any part exhibiting excessive wear or
damage.

Inspect all snap rings and thrust washers for evidence
of excessive wear, distortion, or damage. Replace any of
these parts if they exhibit these conditions.

Inspect the two case halves for cracks, porosity, dam-
aged mating surfaces, stripped bolt threads, or dis-
tortion. Replace any part that exhibits these conditions:

Inspect the low range lockplate in the front case. If the
lockplate teeth or the plate hub is cracked, broken,
chipped, or excessively worn, replace the lockplate and
the lockplate attaching boits. Refer to the Low Range
Lockplate Replacement procedure in the Subassembly
Overhaul section. ?

Inspect the condition of. all needle, roller, ball and
thrust bearings in the front and rear case halves and the
input gear. Also check the condition of the bearing bores
in both cases and in the input gear, rear output shaft,
side gear, and rear retainer. Replace any part that ex-
hibits signs of excessive wear or damage. 1f the case or
input gear bearings require replacement, refer to Bear-
ing,,Rgplacement, in the Subassembly Overhaul section.

SUBASSEMBLY OVERHAUL

: : 'Luc'kplrats- ﬂqﬁlacament

(1) Remove and discard lockplate attaching bolts.

(2) Remove lockplate from case.

(3) Coat case and lockplate surfaces around bolt
holes with Loctite 515, or equivalent sealant. ,

(4) Position new lockplate in case and align bolt
holes in lockplate and case.

(5) Coat new lockplate attaching bolts with Loctite
271, or equivalent adhesive sealant.

(6) Install and tighten lockplate attaching boits to
30 foot-pounds (41 Nem) torque. i

CAUTION: All.of the bearings used in the.transfer

_ case must be correctly positioned to avoid covering .the

bearing oil feed holes. After repiacing any bearings
check the bearing position to be sure the feed hole is not
obstructed or blocked by the bearing.
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2D-16 TRANSFER CASE

Rear Qutput Bearing and Rear Seal Repiacament

re—r  ~~thRemove—searing-retaining-snapering md”’t'zrjff
’ } bearing qut of refipwer using mallearrass driffes.sr. " 7
(S ﬂ&%?emm"mr'sea‘lmmg ’screW&‘r’iver 01‘“ brass™’

S "’(37~mscalf*Mbﬁrmg*us1m J-181§f‘(flg
2D-25). Be sure shielded side of bearing faces interior of
case.

(4) Install bearing retaining snap ring.

(5) Install new rear seal using Tools J-8092 and J-
29162 (fig. 2D-26).

Front Output Shaft Front Bearing Replacement

(1) Remove bearing using Tools J-8092 and J-29168
(fig. 2D-27).

(2) Install new bearing using Tools J-8092 and
-J-29167 (fig. 2D-28). 7

(3) Remove installer toois  and check bearing posi-
tion to be sure oii feed hole is not covered.

Front Qutput Shaft Rear Bearing Repiacement

(1) Remove bearing using Remover J-26941 and
Slide Hammer J-2619-01 (fig. 2D-29).

(2) Install new bearing using Driver Handle J-8092
and Installer J-29163 (fig. 2D-30).

(3) Remove installer tools and check bearing posi-
tion to be‘sure oil feed hole is not covered. Also be sure
bearing is seated flush with edge of case bore to allow
room for thrgst bearmg assembly

~ £ o kiphan 4B

B e i SO~ S S R £




| TOOL
J-26941

TOOL
J-2619-01

'3

R T

vew.. .90877
Vs By

Fig. 2D-29 Front Output Shaft Rear Bearing Removal

TRANSFER CASE 2D-17

- il 90678

/ = S
Fig. 2D-30 Front Output Shaft Rear Bearing Installation

Input Gear Front/Rear Bearing Replacement

(1) Remove both bearing'é-";;ijnultaneously using
Driver Handle J-8092 anq Rémover:J-29170 (fig. 2D-31).

(2) Install new bearings one at a time. Install rear
bearing first; then install front bearing. Use Driver
Handle J-8092 and Installer J-29169 (fig. 2D-32).

(33 Remove installer tools and check bearing posi-
tion to be sure oil feed holes are not covered. Also be
sure bearings are flush with case bore surfaces.

Mainshaft Pllot Bearing Repiacement

(1) If bearing cannot be removed by hand. remove it
using Slide Hammer J-2619-01 and Remover J-29369-1
or similar internal type blind hole bearing puller (fig.
2D-33).

(2) 'If necessary, install new bearing using Driver

- Handle J-8092 and Installer J-29174 (fig. 2D-34).

(3) If bearing was seated using installer tools, check
bearing position to be sure hole feed hole is not covered.
Also be sure bearing is seated flush with edge of bearing
bore. -



2D-18 TRANSFER CASE

Fig. 20-33 Mainshatt Pilot Bearing Aemovai

MAINSHAFT
PILOT BEARING

Fig. 2D-31 Input Gear Bearing Removal

90682

Fig. 2D-34 Mainshatt Pilot Bearing Instailation

Annulus Gear Bushing Repiacement

(1) Remove bushing using Driver Handle "J-30
“and Remover/ Instauer Tool J-29185 (flg, 2D- 3’5) ro

e (D) Install new;bushmg’usmg To0ls- J- 8092.ana J-
29185 -2 (fig. 2D-36). _

LAt g o e ~_(_.‘1’»‘)’Rxerrxove* _any chms generated by bushing..- .
7T SRE2NE G R ¢ ARG alnstallation.



TRANSFER CASE 2D-19

S i ASSEMBLY
P o - ) v -
N . a B e - - 'NOTE: Dunnq a.s.sembly, lubricate all components
o ory G ot it 1O W30 motor- oit-or petrolewm jelly where in-
S i B fisa o ©mmeme o == jeated omly. Do not use any other-type of lubricants.

. (1) Ing{ail input geafr race and thrust bearing in
front case (fig. 2D-24).
(2) Install input gear.

M . . . .
fa (3) Install mainshaft thrust bearing in input gear
(fig. 2D-37).
ToOL (4) Install range sector shaft seal and seal retainer
J-29185 3
(fig. 2D-9).

(5) Install range sector.

(6) Install operating lever on range sector shart.
Install and tighten shaft washer and locknut to 18 foot-
pounds (24 Nem) torque.

(T) Install planetary assembly over input gear (fig.
2D-37). Be sure planetary is fully seated and meshed
with gear.

PLANETARY
ASSEMBLY

MAINSHAFT THRUST i
BEARING AND RACE \

R 2037
Input Gear, Mainshatt Thrust Bearing
and Planetary Installation

(8) Install planetary thrust washer on planetary
hub (fig. 2D-22).
(9) Install inserts inrange fork, if removed.
(10) Engage range fork in annulus gear and install
annulus gear over planetary assembly (fig. 2D-38).

. = ~ 90684
' S———t ‘ il NOTE: Be*sure the range fork lug 8 fully inserted in
Flg 2D-36 Annulus Gear Bushlnq installation” ™~ " the range sector slot (fig. 2D-21).”
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Deee

- shifé: rail and - mainshaft-tfig. 2D-18). -

2D-20 TRANSFER CASE

SRS ANNULUS =
GEAR

Fig. 2D-38 Annuius Gear and Shift Rail Instailation

(11) Install annulus gear thrust washer and retain-
ing snap ring (fig. 2D-20).

(12) Align shift rail bores in case and range fork and
install shift rail (2D-38).

CAUTION:. The shift rail bore in the case must be
completely dry and not contain any oil. A small amount
of ol may prevent the rail from seating completely and
also-prevent frontacase mstatlation. N

% (13) 'Instalk mamshaft (fig. 2D-20). Be:sure” mamaw..m

shaft thrust bearing is properly seated in input gears.
before installing mainshaft.
(14) Coat sprocket carrier bore with liberal quantity

" of.petroleum. jelly. and-position bearing retainer-at cen-e--

ter of carrier bore.

(15) Coat mainshaft needle bearings with petroleum
jelly and install 60 needle bearings in each end of
sprocket carrier bore. Total of 120 bearings are used.

(16). Install bearing retainer in each end of sprocket
carrier bore and position thrust washer on bottom of
carrier (fig. 2D-39).

(17) Align assembled carrier and needle bearings
with mainshaft and install assembly on mainshaft (fig.
2D-16). Take care to avoid displacing needle bearings
during installation.

" (18) -Assemble -mode- fork, fork” spring and bracket‘fi

Engage fork. in, ,almmg clutch-and install assembly-on‘

- - -

SPROCKET ,
T e CARRIER T --"'*"D e
: I,. - NEEDL
it TS ¥BEARINGS

' BEARING 74
RETAINERS §

THRUST
WASHER

90643

Fig. 2D-39 Assembling Sprocket Carrier Components

(20) Install front output shaft front thrust bearing
assembly in front case (fig. 2D-16). Correct installation

. sequence is thick race-thrust bearing-thin race.

(21) Install front output shaft.
"~ (22) Instalk-sprockets- and drive chain as assembly.
Eosmon sprockets. in chain, ahgn sprockets with shafts
and mstall assembly (flg 2D-15). ..

NOTE: Be sure the drive sprocket is installed with the
zecessed-szde-o} %hespmcleet jacmg the casentertor.

R T

(23) Install spacer and thrust washer on drive
sprocket (fig. 2D-14) and install sprocket retaining snap
ring. _

(24) Install driven sprocket retaining ring (fig.
2D-13).

(25) Install front output shaft rear thrust bearing
assembly on front output shaft (fig. 2D-12). Correct
installation sequence is thin race-thrust bearing-thick
race.

(26) Install oil pump on mainshaft. Be sure recessed
side of pump faces downward toward case interior.

(27) Install speedometer drive gear on mainshait.

(28) Install magnet infront case, if removed.

o ,-129.) AppleLoctlte 515, or equwalentoealam, to mat-

<19 Instafl~cfatch sprm -sprrng**&?rd stop rmg‘oxr sprocket — ing surface of front ¢ase and msia]l rear case on front

carrier (fig.-2D-17). -

NOTE: If the. sprocket carrier-has. two rmg m‘oovesy -
=rv-<benring assembly is Seated in the Fear case.

install the stop ringin-the upper-groove-only: ===

-‘case: "
CAUTION: Bé sure- fmn‘t‘-output s/wrft redr thrust



TRANSFER CASE 2D-21
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_.(30) Align case_boit holes and alignment.doweis and

_instail balts.. Tlghten bolts alternacely and. evenly to 23

“fgot-polnds (31 Nem) torque..

B amiAn - *

rn— s §  r———— oy

NOTE Be sureto install flat was){ers on the two bolts
instailed at the opposite ends of the case.

(31) Install rear output bearing in rear retainer and
install snap ring.

(32) Install seal in pump housing. Apply petroleum
jelly to pump housing tabs and install housing in rear
retainer.

(33) Apply Loctite 515, or equivalent sealant, to mat-
ing surface of rear retainer.

(34) Align rear retainer and case index marks and
install retainer. Install and tighten retainer bolts to 23
foot-pounds (23 Nem) torque.

(35) Install oil seal in rear retainer bore. Coat seal lip
with petroleum jelly before installation.

(36) Install washer and indicator switch. Tighten
switch to 18 foot-pounds (24 Nem) torque.

(37) Apply small quantity of Loctite 515, or equiva-
lent sealant, to detent retainer bolt and install detent
ball, spring and bolt (fig. 2D-10). Tighten bolt to 23 foot-
pounds (31 Nem) torque.

_~yoke, with collar on it, on front output shaft.

.(38) Install drain_plug and gasket. Tighten plug to 35

,Loot-pounds (47 Nem) torque.
v — . _(39) Install oil seal in front case output shaft bore.

(40). Install front and rear yokes. Be sure to install

(41) Install yoke seal washers and yoke nuts. Tighten
nuts to 120 foot-pounds (163 Nem) torque.

(42) Pour 6 pints (3 liters) of 10W-30 motor oil into
transfer case through fill plug hole and install and
tighten fill plug to 18 foot-pounds (24 Nem) torque.

SPECIFICATIONS
Specifications—Model 208 Transfer Case

Transter €ase TVPS 500 55 il o ie faladoril s sl 4-position, dual range,
part-time 4-wheel
drive unit with
integral low range
Torque .Transmittal Mode . . . . .. .. ....... Dual sprockets with
. interconnecting drive chain_

Low Range Reduction Ratio
andMode . . ... .. ... ... ... ... 2.6:1 through annulus gear
and pianetary carrier assemoly
Drive positions and shiftcontrois. . . . . . ... 2H, 4H, 4L, Neutrai —
Ranges seiected via floor-mounted
shift lever. (4-wheel drive-ranges are
undifferentiated)

Case Configuration . . . . + « « <0 wi v o Two-piece aluminum casting
with remaovable rear retainer

Lubricant Capacity and Type. . . ... .. .. 6 pints (3 liters) 10W-30
motor oil (oniy).

90621

Torque Specifications

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

USA (ft-lbs) Metric (N-m)
N e L ) Service - i ¢ " Service
. Bl Service In-Use Service In-Use
* i % “ i Mo 4.} Set-To Recheck " Set-To Recheck
} D R Torque Torque Torque Torque
Deterit Betainar BOTE., © .o v oaiioner ok muss® Sapsa o auerig s BEoash wars @R e 510 6 5 5 % 23 20-25 31 27-34
Dedirian@omill PUAET | o i i 5 aao o ksieus oy 8 M 6o 908 0 e, 5 s i s 8RR S 35 30-40 47 40-54
i Front/Rear YokeNuts. . . . .. ... s TNt e b L T S "L 120 TT90-1307 U183 7T TT122-176
Indicator Switch- . . .. ... ...." AR AR o SR Y 18 15-20 T g 20-34
Operaving Laver: LoCRAUL: .o s ke wmar s amn s sl i o soaniilie. 5t Al L i 5 s 8 5 408 18 14-20 24 19-27
Rear Case-to-Front Case Boits (All) 23 20-25 33 27-34
Rear Retainer Bolts. . . . . . . . o i ittt e et e et e e e e e e e 23 20-25 31 27-34
All torque values given in foot-pounds and newton-meters with drv tits uniess otherwise specified.
90620
MODZXL 219 QUADRA-TRAC
2 “"”?:?', e P:qa- , Page
Bz e 4 T ==Adkembly - 2C- 34:_- =t Lubrication 2D-22
e ———— e # e 2 - T L
- R e »-I:Imlnq andInsgection- - 20- Bl _ Power Flow - 2D-22
) T Disassembly- 20-27 Service Diagnosis  2D-24
it 600 o i General 2D-22° Specifications  2D-37
= bt ol Identification. *2D-22 Subaxsamhly Overhaul  2D-33

[UaRe 21 ;;
(e amnry o -

e ind E In-Vehicle Servics: ~ 2D-25
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2D-22 TRANSFER CASE

GENERAL

#TT “PHE model 219 Quadra 1t fraggf,;a' cas _gmwdeg
25 erreef"m:é‘h and leméa n¥urd positiorand a
S four wheel high-lock position for use when the vehicle is
ile due, to.exceﬁ&ua,,wbegspm e P T

Mode 1 219 provides full-time, fully differentiated op-
eration in 4H range only. The 4L and Lock ranges pro-
vide undifferentiated drive modes. In 4H range,
differentiation is accomplished through a torque biasing
viscous coupling and an open differential connected to
the coupling. Two drive sprockets and an inter-
connecting drive chain are used to distribute input
torque.

Drive range selection is by means of a floor mounted
shift lever. A straight line shift pattern is used for all
models equipped with the 219 (fig. 2D-40).

ML

Fig. 2D-40 Model 219 Shift Pattern

‘Fuiir*Wheel High-Lock Position Ingicator Lamg~"

An indicator lamp is mounted in the instrument panel
to alert the driver whenever the vehicle is being oper-
ated in four-wheel high-lock range. The lamp is con-
trolled by an indicator switch in the transfer case. The
switch is a ball and plunger unit that is activated by the
transfer case range sector when four-wheel high-lock.
range is selected. The indicator lamp is illuminated in
the four-wheel high-lock position only.

IDENTIFICATION
~An xdentlflganon _tag is attached to the rearhalf of the
transfer case (fig. 2D-3). This ’tag omﬁfe trarmster
“Case-fTtodel” numBer low Tan

- -~ sembly- mform-aex
sary for serv1c1ng mformatxon If the e tag is’ 1s-removed or

pes

LUBRICATION
——

e 4....—,,."—-«—-—— e S "l"
- .

g ngemhﬁm&lwe&éed‘mwmmenaace

—Sehedule—When—adding--+abricant—to-or—n

,bx_t;he drlve chax{& fl%ZD-fil)e.. b

—tlai-—ptmon gear-assemb{y—

7
23 .-:5
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motor oil only. Do not use any type of anti-friction type
additives or similar substance. Use the specified grade
of motor oil only. Refer to the In-Vehicle i
for lubricant change procedures and fi
lubricant capacity is 4 pints (2 liters).

POWER FLOW

\
\

Four-Wheel High (4H) Range

In all drive range positions, input torque is trans-
mitted to the transfer case geartrain through the input
gear (fig. 2D-41).

In four high range (4H), torque flows from the input
gear to the planetary assembly and annulus gear which
rotate as a unit. Torque is transferred to the mainshaft
through the planetary carrier which is splined to the
mainshaft (fig. 2D-41).

In 4H range, the clutch sleeve is not engaged with the
mainshaft. Torque flows through the mainshaft to the
differential pinions which are splined to the mainshart.
Torque is then transmitted through the pinions to the
gear teeth on the side gear and rear output shaft. Since
the side gear is splined to the drive sprocket, torque is
also transmitted to the front output shaft through the
driven sprocket which is connected to the drive sprocket

(vﬁ '"'*‘h'ﬂ'& Vi

Viscous Cuuplingwntﬂimw Upemrun lntlrﬂanq&

The differential assembly consxet; :)fit-he sxde gear
rear output shaft and the viscous couphng and dlfferen-

the same fashion as am open-type a.x'fe differentials In
straight-ahead driving, the differential and coupling ro-
tate as a unit. On turns, the differential allows the front
and rear axles to operate at their own speeds. This
occurs because the pinions are then free to rotate around
the side gear and rear output shaft gear teeth at differ-
ing speeds.

The viscous coupling functions as a torque biasing slip
limiting unit. If consists of an enclosed housing contain-
ing two sets of fixed clutch plates and a special silicone

fluid. The differential pinion gears are located in the

L cente sectmnnﬁihemuplmg,
e couphng is connected to the front gropeller_sha.xt

&3

.~ chain. The rear propeller shaft: is connected to-the cou-

B DU

“'beconies dislodged during service operatlons it should

be,reaztached, using an adhesive sealant. such.as.Locmte ~...4uhlch- are-1

R e

™ 312, orequivalents. . =

-t iR _....e%
e T S

phng througﬁ‘ the - _rear output” shaft"side_gear “teeth -
entxamemns.‘]'inﬂS

mm"é‘e ~Fro

mal"opmmf#‘emw

_gw sz model«%pwsfmluﬁfm‘ﬂ&be-

ANgE 1 I'e’ﬂ 3 100 rato, and a8~~~ through the side-gear and drive sprocket which operates ~
is anmﬁmm{mmthe drive -

a-.

NS

=trANSFOr ANe- af tePrdervica nase 2 quality grade m@ 30 |
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2D-24 TRANSFER CASE

The coupling does not provide limited slip operation in

P mm these'ﬁ"aﬁgé"ﬂ‘re'*cdup' hn'g 1s '

&"
“,»

e & *’errtrak ‘Tlmm:@’(’)peraﬁﬁrr IS unalfférentxated in
~~these drivemodes. "7 ;
o s

m———

e b

R A T “?‘.ILWM',,‘::M'

Four-Wheel Low (4L) Range

In 4L range, the torque path through the transfer case
is similar to 4H range (fig. 2D-41). However, in 4L the
clutch sleeve is engaged with the mainshaft and the
annulus gear is shifted forward into engagement with
the fixed (stationary) lockplate. This prevents the an-
nulus gear from rotating. The planetary pinions are
forced to rotate around the annulus internal teeth pro-
ducing a gear reduction ratio of 2.61:1. Because the
mainshaft, side gear and sprocket and coupling are all
locked together in 4L position, the differential is by-
passed resulting in undifferentiated four-wheel drive.

Lock Position

In Lock position, the clutch sleeve is moved forward
into engagement with the mainshaft. Since the sleeve is
still engaged with the side gear clutch, it locks the side
gear and drive sprocket, which is splined to the side
zear, to the mainshaft as well. Torque now flows
through the side gear directly to the viscous coupling
housing through the clutch gear which is splined to the
side gear. Because the rear output shaft is also splined to

the coupling housing, the differential is bypassed result- e

ing 11 arr undifferentiatedsfourswiheel diive-lock mode. ”

This. range 'should be usedwonly: when ‘the vehicle. is. -

- -

lmmoblle due to e‘(cesswe Qheei"splm‘"

e e

S—— ——

e o S o
Pecienr= g8 b e

Before attemptmg to repalr a suspected transfer case
malfunction, check all other drive line components be-
forehand. The actual cause of a problem may be related
to such items as the front hubs, axles, propeller shafts,
wheels and tires, transmission, or clutch instead. If all
other drive line components are in good condition and
operating properly, refer to the service diagnosis charts
for further information.

Torque Bias Check—~Modsl 219 . -

1o
g «-a.w- .

3 :"p,-l.\ e ~{1 «é{

e rhethod for checkmg v1scous couplmg Q.perano.n,

- ‘BOth in andout’ oﬂ'}he veluclé, Ras been developed. The

-

')mcedgre;anOives“mezsutinQZﬂie torque- réquired~to-
-otate the coupling when it is in a static (at.rest)-condi-- -

' tion. Whenever diagnosis, indicates. a possible- coupling-

et

-— malfunction, check coupling:torque-bias: (static. rotatihg
S torqne) as outlimred-inthe following two procedures.

In-VaMc!a Torgue Blas Check

i

Sy T e SOz, < 27 ~
(1) Place vehxcle%@ei su"fzceﬂtop engine.. .
—{2) Place-transmission-shift-tever in NEUTRAL an

S transfercaseshxfuewer in<-HIGH position: -~ —— -

= 13)-“Raiseone froMt wheek off MBom=»~ W2 . =

(4) Remove hub cap from wheel just raised.

(5) Assemble socket and torque wrench and install
on any lug nut of wheel just raised.

(6) Rotate wheel using torque wrench and measure
torque required to rotate wheel.

(T) If coupling is operating properly, it should re-
quire minimum of 45 foot-pounds (61 Nem) to rotate
wheel.

(8) If rotating torque is at or above specified limit,
remove wrench, instail hub cap and lower wheel.

(9) If rotating torque is below specified limit, re-
move wrench, install hub cap, lower wheel and refer to
On-Bench Torque Bias Check.

On-Bench Torgue Blas Check

NOTE: The following procedure can be used as both a
diagnostic procedure and a means of verifying coupling
operation prior to reassembly and installation of the
transfer case.

(1) Remove and disassemble transfer case as out-
lined in 1980 Jeep Technical Service Manual.

(2) Install clutch gear on side gear (fig. 2D-42).

(3) Install assembled clutch gear and side gear in
viscous coupling.

(4) Mount assembled couphng and gears in v1se
Place wood blocks between vise jaws and side gear and
clamp side gear firmriy(fig. 2D-43).

.

CLUTCH
GEAR

g 7.3 o
- e 20683,
e % e e Con et
- L2 - - » i —n:’ - ¥ : o ol
’v' - n"‘\’ :: - g 5% s

‘Fig. 20-42 Sids. Gear Components:
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PLANETARY ANNULUS CLUTCH CLUTCH
e ASSEMBLY oy GEAR— _SLEEVE. SIDE GEAR.,. VISCOUS.
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~*"*FigZ2UAT" Power Flow—Model 219 Quadra-Trac Transfer Case

axle speed differences that produce drive line torque
loads are dissipated by the differential. However, when
extreme speed variations between axles occur, such as
when one wheel or set of wheels spin on an ice covered
surface, the coupling acts to transfer torque to the axie
wheels naving greater traction.

The scecial silicone fluid in the enclosed portion of the
coupling is quite viscous and does not thin out when

" heated or subjected-to high' shéar-forces. In operation,
. whenone axle overspeeds due to wheelslip, the.input to

the coupiing gggg;gi the coupling rotationai speed to in-

—crease aiso. However, as coupling speed" increases, the

S

fixed-elutch: platesrin-the-coupling- are-forced to-rotate-

(shgan') through the silicone-fluid at higher speeds also:
As the fluid is forced between the plates; it is displaced
and expands, creating shear friction and increased

DRIVEN SPROCKET.

|

FRONT OUTPUT |
SHAFT

90579

resistance to further increases in input speed. This re-
sistance to rotating speed increases in direct proportion
to the increase in input speed from the front or rear axie
through the propeller shaft.

In situations where the coupling becomes operational,
the coupling does not lock the axles together to produce
undifferentiated four-wheel drive. The coupling merely
limits (controls) the amount of slippage while delivering
maximum- torque to the axle having greater traction.

NOTE: The coupling and pinion assembly 13 not a serv-
iceable component. It is-a sealed unit and is not refil-
lable. If the coupling or mnions become damaged in
some way, it must be replaced as an assembly.only. Do
not attempt to disassemble the unit.
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kb vIscous
f COUPLING

SIDE AND
CLUTCH GEARS £

WOOoD
BLOCKS

: “,g
81 o13§

Fig. 2D-43 Torque Bias Check—0On-Bench

CAUTION: Wood blocks must be placed between the
mse jaws and side gear to avord da:aaging the gear.

(5) Check engagement of ciutch gear in viscous cou-
pling. Be sure gear is fully- engude in coupling before
proceeding. If necessary, i0gsen vize and reposutmn wood
blocks so they sUppBFt’ gear’fh*ﬁouohng i
(6) Install rear gutput sig.aft in viscous couphng (fxg

R

2D-43). LT ** < I S P
(7) Install yoke on rear- o "out shaf* and 1nstall
ERE—— kaETétammg nut.” ’

on yoke retalmng nut (fh: 2D-4‘
(9) Rotate rear output sha::
and measure torque required to r+.-ate shaft in coupling.
(10) Torque required to rot:.e shaft in coupling
shouid be minimum of 25 foot-pounds (34 Nem) torque.
(11) If rotating torque is less than specified, coupling
has malfunctioned. If torque is at or above specified
limit, coupling is in good condition.

using torque wrench

IN-VEHICLE SERVICE

G- ot 5 R S B B §

' :Cl;ingind Lubricant:

-

-

(1) 2aise vehicle. :

(2) “osition drain pan undertranstar case._ . .

(3 {emove il and dram plugs and uraxn lubricant.

.(4) install drain’ plug Tlghten pmg to 35 -foot-
pounds( 47 Nem) torque. =~

(5) Fill transfer case to bottom edge of fill plug hole

~-= ==~ mwith 10W-30 motor oil only.

b i
- -Nem) torque.

(6) Install and tighten fill plug.to 35 foot pounds (47

(7) Remove drain pan and lower vehicle.

Speedometer Gear, Rear Bearing, Aear Seai, and Shaft Yoke
Repiacsment

NOTE: The front and rear yokes, seals, rear retainer
and bearing and speedometer gear can all be serviced in
the vehicle. The following combined procedure outlines
replacement of these components.

Removal

(1) Raise vehicle.

(2) Position drain pan under transfer case.

(3) Remove fill and drain plugs. Drain oil from
transfer case.

(4) Mark propeller shaft and transfer case yoke for
assembly reference.

(5) Disconnect propeller shaft. Secure shaft to un-
derside of vehicle.

(6) Remove and discard transfer case yoke nut and
seal washer. Use Tool J-8614-01 to hold yoke while re-
moving nut.

(T) Remove yoke. Use Tools J-8614-01, -02, -03 to
remove yoke, if necessary.

“=(8m»Mark rear retainer.for assembly reference and

% remove retainer. :
: "‘3‘(9) Remove dxfferentlal shims and speedometer

driven gear.
-(10)- Remove-rear output bearing- snap rmg and re-
mﬂmn&&omvetamer e

~(11) Remove rear seal from retainer using punch or
screwdriver.

(12) Install bearing in retainer. Be sure shielded side
of bearing is facing case interior. Install bearing snap
ring.

(13) Install rear yoke seal using Tool J-29162 (fig. 2D-
26).

(14) Install speedometer gear and differential shim.

(15) Apply Loctite 515, or equivalent sealaat, to mat-

- ing surface of rear retainer and install retainer. Tighten

retainer bolts to 23 foot-pounds (31 Nem) torque.
- - 416). Install yoke, seal washer and yoke nut. Tighten

~ nut to 120 foot-pounds (163 Nem) torque.

(17) Connect propeller shaft.

(18) Install drain plug and fiil transfer case to bot-
tom edge of fill plug hole with 10W-30 motor oil only.

(19) Install fill plug. Tighten fill and drain plugs to

"'18 foot-pounds (24 Nem) torque.

(20) Remove drain pan and lower vehicle.
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Service Diagnosis

wwv Mble Causeer——r — > Correctionr - —
e w;h L B e, v—-—b‘ﬁ“ﬂ&& R Saeed e
~“FRONT CRREAR OF~ (Ir'mcm'e& or uneqtrar tire“pressures (1) Adjust tire oressures to within %2 - 1
—=VEHICLE TENDS TO T S———— i ~==== -1~ - ~“pound on ail four Wheels' B
= S PUBEOR WANDER™ '-wm,; v Mg s :

OCCASIONALLY WHEN
DRIVING IN STRAIGHT
DIRECTION

TRANSFER CASE
DIFFICULT TO SHIFT
OR WILL NOT SHIFT
INTO DESIRED RANGE

NOISY IN — OR JUMPS
OUT OF 4L RANGE

NOISY IN ALL DRIVE
MODES

L T ertserr Ty aREE e

SEVERELOW SPEED
SHUDDER NOTED
SURngG ROAD TEST

N.219 TRANSEER _
'CASE

LUBRICANT LEAKS
FROM OUTPUT

.~ ~SHAFT SEALS OR: .
FROM VENT

(2) Mismatched tires

(1) Vehicle speed too great to permit
shifting.

(2) External shift linkage binding,
bent, loose.

(3) Internal components womn,
binding or damaged.

(1) Transfer case not completely en-
gaged in 4L.

(2) Shift linkage binding bent, loose.

(3) Range fork, shift rail, annulus gear,
or clutch sleeve lockplate, worn
or damaged.

4

(1) Insufficient or incorrect lubricant.

R
- e

r%m-
= (1) Indicates low-or loss:

of viscous silicone -
fluid.

'.,»
e ’
c_‘, G
Y
ﬁ

i - e o -

L AL e S

RARR G T IS s T

-

(1) Transfer case overfilled.
5 {20 Vent;closedf or.x&stricted. -

v &8¥ Sl_la.tt seals damaged or mstalled
mcon'ectly

(2) Install tires of equal size a.nd type on
all four wheels.

(1) Slow vehicle to 2-3 mph (3-4 km/h)
or stop vehicle and shift into desired
range

(2) Repair linkage as necessary.

(3) Disassemble unit and replace worn or
damaged components.

(1) Stop vehicle, shift transfer case to
neutral; then shift. back into 4L.

(2) Repair linkage as necessary.

(3) Disassemble unit and replace worn or
damaged components.

(1) Drain and refill with 10W-30 motor
oil. Check for leaks if fluid level was
low and repair as necessary.

NOTE: If unit is still noisy after
drain and refill, disassembly and in-

2 spectmn*may-berneeessary to locate
source of noise.

‘| - (1) Check transfer case lubricant for

burnt fluid containing viscous
silicone fluld

If venﬁed remove transfer case and
disassemble. Check viscous coupling
for case cracks, blown seal.

(2)
Replace as necessary.

(3)

Inspect front and rear axle for
correct ratio.

(4)

(1) Drain to correct level.
(2) Clean or reptace vent.

(3) Replace seals: Be sure seal lip faces
- interior-of-case when installed. Also
check yoke seal surfaces for nicks,
" “scratches. Use crocus'cloth to

o

__ remove minor surface irregularities.

90771



from transfer case. * 4 : a0 L3
g 12)" R€move {r-at and -ear output shuit yokes (:ig.
' 2D-44). Discard yoi.e seal washers :nd yoke nygs.

TRANSFER CASE 2D-27

DISASSEMBLY

"~ (17 Rémove fiil &nd"drain plugs. Drain” lubrican

s %

- (3) -lark rear -etainer and re.r case for assembiy
uignme-:c referenc ..

(4) Zemove re.r retainer attaching Dolts and re-
move retainer, Us~ dlastic mallec o loosen retainer if
necessary. L not ory retainer off rear case.

(5) Remove differential shim(s) and speedometer
drive gear from rear output shaft (fig. 2D-45). Tag
shim(s) for =ssembly reference. g

% Rae., e
e e e AR i it - & DGR

NOTE: The spe-iometer gear fits on the shart one way

= -apby- The<ong-ewd-should jace the cuse. Note gear posi- .

tion for ussembly reference. e

. ————e Y, — = -

- ,...;;.(6)’Req1§76 rear output bearing snap ring and re-

move bearing from retainer using plastic malilet.

NOTE: The rear output bearing has one side shielded.
Note bearimg position for assembly reference.

(7) Remove rear output shaft seal from rear re-
tainer using screwdriver or punch.

(8) Position front case assembly on wood blocks
(fig. 2D-46).

-
- . —— - “ T

Fig. 20-44  Model 219 Quadra-Trac Transfer Case

90622



2D-28 TRANSFER CASE

34. LOCK MODE INDICATOR SWITCH
GASKET
35. LOCK MODE INDICATOR SWITCH

68. MAGNET

69. FRONT OUTPUT SHAFT REAR THRUST

BEARING RACE (THICK)

FRONT-OUTPUT-SHAPT REARIFHRUST

_ . _BEARING.

il g monro@ﬁ’rﬁ"snn#ﬂmqm*r
e BEARING RACE (THIN) —

1. MAINSHAFT REAR BEARING
SPACER — SHORT (2)
2. SIDE GEAR ‘
i : ™ LOW RANGE
TPAL ASS EM& Y i L
{ WAANS-IMM m Fines S SPETAA] Lol ;
T EARINGSTIS) = b o v = ourin—s3D; RANGESECTORete—— =
45.MAANSHAEI.Q RING ., 40. RANGE FORK

DAL SEALT — 41. RANGE FORK INSERT
Wuw ey ‘*m ANEE-FDRK g:} = S

. RINGa~.. BT e

9. DIFFERENTIAL END PLAY SHIMS 5. FRONT OUTPUT SMART
(SELECTIVE) 45. MODE FORK INSERT 76. FRONT OUTPUT SHAFT FRONT

10. MAINSHAFT NEEDLE BEARINGS (82) 46. MODE FORK THRUST BEARING RACEATHIN)
11. MAINSHAFT REAR BEARING SPACER 47. SHIFT RAIL SPRING 77: PRONT OUTRUT SHAFT FRONT
12. CLUTCH GEAR 48. MODE FORK BRACKET THRUST BEARING
13. CLUTCH GEAR LOCATING RING 49. REAR OUTPUT SHAFT BEARING 78. FRONT OUTPUT SHAFT FRONT
14. DRIVE SPROCKET LOCATING RING 50. REAR OUTPUT SHAFT BEARING THRUST BEARING RACE (THICK)
15. DRIVE SPROCKET SEAL 79. FRONT OUTPUT SHAFT FRONT
16. SIDE GEAR CLUTCH 51. REAR CASE BEARING
17. MAINSHAFT THRUST WASHER 52. WIRING CLIP 50. WASHER
18. MAINSHAFT 53. SPLINE BOLT 81. LOCKNUT
19. CLUTCH SLEEVE 54. REAR OUTPUT BEARING 32 OPERATING LEVER
20. MAINSHAFT THRUST BEARING 55. REAR RETAINER 33, RANGE SECTOR SHAFT SEAL
21. ANNULUS GEAR RETAINING RING 56. VENT pimisbgn i
22. ANNULUS GEAR THRUST WASHER 57. QUTPUT SHAFT OIL SEAL 84. RANGE SECTOR SHAFT SEAL

8. SPEEDOMETER GEAR

. ANNULUS GEAR

.PLANETARY THRUST WASHER-

. PLANETARY ASSEMBLY

. MAINSHAFT FRONT PILOT BEARING
. INPUT GEAR

43. MODE FORK SPRING
44, MODE FORK PADS

58. REAR YOKE

59. YOKE SEAL WASHER

60. YOKE LOCKNUT

61. VENT CHAMBER SEAL

62. FILL PLUG AND GASKET
63. DRAIN PLUG AND GASKET

73.DRIVE CHAIN ; g

74. DRIVEN SPROCKET

85. DETENT BALL

86. DETENT SPRING

87. DETENT RETAINING BOLT
88. FRONT OUTPUT SHAFT SEAL
89. FRONT YOKE

28. INPUT GEAR THRUST BEARING 30, LOCKPLATE BOLTS
29. INPUT GEAR THRUST BEARING RACE 64. REAR CASE BOLT

30. INPUT GEAR OIL SEAL 65. WASHER (2)

31. INPUT GEAR FRONT BEARING 66. CASE ALIGNMENT DOWEL

32. FRONT CASE MOUNTING STUD (6) 67. FRONT OUTPUT SHAFT REAR

33. FRONT CASE BEARING

m

—— G

s
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TR

DIFFERENTIAL.
~ SHIM

: SPEEDOMETW
| DRIVE GEAR

Fig. 2D-45 Differential Shim. Speedometer Gear and ﬂll Punp

hand"-l;. oot

.~

-

Rk e 2

) R emove Bolts attacHit ing réar case to front case

NOTE: The two case-end bolts have flat washers and
alignment doweis. Note bolt, dowel and washer Zoca,tzo'n
1 suppert.the.case assembly. ~-Jor.assensply rejerense (fig: 204~ T
0. ‘manner':?"”V’ not‘”hes are cut m thé, T i) i e e

B s
""wm e,

~8;@}i)"t"éi.'emove “tear-catputshaft and ws&ﬂiscou‘ptmg
mmy mm.’hosﬁaﬁ:wmh.plasiﬁ.maﬂet to

@ FRONT CASE
@ MOUNTING STUDS

WOO0D
BLOCK

Fig. 20-46 Mounting Transier Case on Wood Blocks

———

“Temeve-it, if necessary.

and Yemove reartase:Trisert serewdrivers-in notches-at—— ~="{1tr-Remove* O-ring~seal 'a.m:i‘pﬂtﬂ;"ron~ er bearmgs

case ends ds to pry rear-caseoff front’ case (fxg 2D-47)

; o g+ bt ”
ey i e ileenn wlier -

. ,w,—n

- J_» e Ty <

Wi from- mams}mff (fig. ..D-48)
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vl R e

72-DRIVEN-SPROCKET. RE.TALNLNG.SNAL_,‘ -
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TRANSFER CASE 2D-29

Fig. 2D-47

Rear Case Removal

REAR QUTPUT SHAFT
AND VISCOUS COUPLING

MAINSHAFT
0O-RING

MAINSHAFT
PILOT ROLLER
= BEARINGS

Fig. 2D-48 Viscous Coupiing and
Rear Qutput Shaft Removal/Instailation

(12) Remove rear output shaft from viscous
coupling. _

(13) Remove shift rail spring from rail.

14) Remove plastic-oil pump from shaft dore m rear.
. casé. Note pump position:for assembly referencerEnd
witirrecess in it must face shart bore when installed™”
~-13) Remove rear—eh&put shaft bearing seal- from
*ase” Use screwdrxvﬁo pry aedl out of sea1 >ore.

XN

- _sembly (fig. 2D-49). Remove tmck washer, beanng.ami

thin washér: Tag assembly*for installation'reference. -

THRUST
BEARING

Fig. 2D-49  Front Output Shaft Rear
Thrust Bearing Assembly Removai/Installation

(17) Remove driven sprocket retaining snap ring (fig.
2D-50).

(18) Remove drive sprocket, drive chain, driven
sprocket, side gear clutch and clutch gear as assembly
(fig. 2D-51). Place assembly on workbench and mark
components for assembly installation reference, espe-

- cially, sprockets: .« o ue -

RETAINING
SNAP RING

DRIVEN
SPROCKET

ng. 2D-50 i)rlvcii-Sprnckat Retaining Snap Ring Removal/Installation
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2D-30 TRANSFER CASE

Sprocket and Chaln namuvai—lnswlaﬂoil

Fig. 20-51

(19) Remove needle bearings and bearing spacers
from mainshaft or side gear bore. Total of 82 needle
bearings and three spacers are used.

(20) Remove side gear/clutch gear assembly from
drive sprocket:(fig. 2D-52). Remove two snap rings and
remove clutch gear from side gear. Note position of snap
rings and gears for assembly reference (fig. 2D-53).

(21) Remove side gear clutch (fig. 2D-54), mainshaft
thrust washer and remammg (short) maxnshaft needle
bearing spacer. : &

s

N © ; i -

(22) Remove front output shaft and shaft thrust
bearing assembly (fig. 2D-55). Note installation se-
quence of thrust bearing assembly. Correct sequence is
thm race-bearmg—thmk race.

CLUTCH

: DRIVE
SIDE CHAIN . :
DRIVEN
SPROCKET"

paeee

-, Ty bt

L v, N e

SIDE GEAR
CLUTCH

B MAINSHAFT
@l THRUST WASHER

90634

Fig. 2D-54 Side Gear Clutch Removai/Installation

(23) Remove front output shaft seal from front case
using screwdriver or punch.

s "(24) Egnove shift rail~spring: mehut raili Hcnots
;,;:,already removed. Tag:spring for assembly reference.

" = (25)+Remove. clutehﬁkeve? mod;foﬁ«and mode-fork

-

spring as assembly (flg 9D-56). Note posi position of com-
‘ponents for “assembly reference. D assemble com-"

B p_onents.for deammg and inspection:,

NP N et TN . »;..rm’ :
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T e ; v
VO b7 b e
E FRONT
o - 3 111 OUTPUT ™~
at @ttt - ; . £ SHAFT . &7

THIN
RACE

THRUST
BEARING

Fig. 2D-55 Front Output Shaft and Shaft Front Thrust Bearing
Removal/Installation

MODE FORK
BRACKET
AND SPRING

~ Fig. 2n-56 Blmmmc and Modl Fork: Bemml/lnmllnﬂu

(26) Remove mainshaft thrust washer and remove
mainshaft (£i 35 2D-57). Grasp shaft and pulil straight up
to remove. ;
(T 'VIovg range operating lever downward to last
aetent position: - .o i i i

: (28) Disengage rangefork lug from range sector siot
(fxg 2D-21).

(29) Remove annulus gear retaining snap ring and

thrust washer (fig. 2D-38).

1 MAINSHAFT

MAINSHAFT
THRUST
WASHER

ANNULUS
GEAR

Fig. Zn-ﬁl‘*lnmllus Gear Snap Ring md Thrust Washer
%o %ees Removal/Installation




2D-32 TRANSFER CASE

(30) Remove annulus gear and range fork as assem- (34) Remove input gear and remove input gear
 bly (fig. 2D-39). Separate components for cleanmg and thrust bearing and race (fig. 2D-62).

T EEPECTIOIETTSS. T I e e e e 33) Remdve Tange SeCor detentt ball andspri re-
s e f31):Remove planetary: thrust wasiens frp@lplan: .. uining holt—and..remové getent. ball and :pr'ng (fig.
——— —gtary assembly hub(figr2D=60). = = e S % 11t st eris % R
— "~ (32) Remove ptanetar 7 asSembly (fig. : GRagmTT T REmove range sector andbpermng'lever attach-
?”*"“*“E?xe?‘ry b and Tift"assembly upw:ﬁ'”dto iRt  aging mg(.i?; AP ToT W asherand remmove lever.w ~— ~

(33) Remove mainshaft thrust bearing from input (37) Remove range sector.

gear (fig. 2D-61). (38) Remove range sector shaft O-ring and retainer
(fig. 2D-44).

(39) Remove input gear oil seal from front case using

f screwdriver or punch.
ANNULUS
GEAR

PLANETARY
ASSEMBLY

MAINSHAFT
THRUST
BEARING

Fig. 2D-59 Annuius Gear and Range Fnrk Homoval/lnstallatlnn
e remrmie .~ Fig. 2D-61 Hanmmwnguwnstymm»~;»;«

e SMEE W W ST

PR
rise. MU Sl
P S - 4

§ THRUST
S WASHER

PLANETARY
ASSEMBLY

jﬂ;ﬁ;nataryjhmﬂ&gﬂu HmnM/Infnllauon ol e ?-'iq 20-62 Aln}&f_ug,md Tﬁmwunng ﬂmml/ln:tﬂlatlnn

s TR - SRS PR e istiwan- o PP —corpimearrimsg L SO,



TRANSFER CASE 2D-33

T e o s B e ey O e e s S e P R e U D R R Ry

CLEANING AND INSPECTION

Pt~

2 Wash “all parts thoroughly m clean solvent. Be sure all
_ oldlubricant, metallic particles; dirt, or foreign material
are ~emoved (rom the surfaces of every part. Apply

- -«.ompreg.sed air to each exl-feed port and channel.in each
case half to remove any ; obstructions or cleanmg solvent
residue.

Inspect all gear teeth for signs of excessive wear or
damage and check all gear splines for burrs, nicks, wear
or damage. Remove minor nicks or scratches with an
oilstone. Replace any part exhibiting excessive wear or
damage.

Inspect all snap rings and thrust washers for evidence
of excessive wear, distortion, or damage. Replace any of
these parts if they exhibit these conditions.

Inspect the two case halves for cracks, porosity, dam-
aged mating surfaces, stripped bolt threads, or dis-
tortion. Replace any part that exhibits these conditions.

Inspect the low range lockplate in the front case. If the
lockplate teeth or the plate hub is cracked, broken,
chipped, or excessively worn, replace the lockplate and
the lockplate attaching bolts. Refer to the Low Range
Lockplate Replacement procedure in the Subassembly
Overhaul section. :

Inspect the condition of all needle, roller, bail and
thrust bearings in the front and rear case halves, and
the input gear. Also check the condition of the bearing
bores in both cases and in the input gear, rear output
shart. side gear, and rear retainer. Replace any part that

.-exhibitg signs of excessive wear or.damage. If the caseor
input gear bearings require replacement, refer to Bear-
‘A mg«Replacement in the Subassembly.Qverhaul sectmn

Inspect the coupling and pinion gears. If the couplmg
is leaking fluid or the gears are worn or damaged in any
way, replace the couphng as"an assembly only. Da not.,

"attempt to service the unit.

SUBASSEMBLY OVERHAUL

Lockpiate Replacement

(1) Remove and discard lockpiate attaching bolts.
(2) Remove lockplate from case.
(3) Coat case and lockplate surfaces around boit
--+ - --holes-with-Loctite 515, or-equivalent seaiant' o= A
) T4) Position new lockplate in case and a?hgn bolt
holes in lockplate and case.
" -Z7 (5% Coat new locKpldfé attaching bolts vni‘.h Loctite
.271,.0r equivalent adhesive sealant.... .. ... {E
(6) Install and tighten-lockplate attaching bolts ~to-
30 foot-pounds (41 Nem) torque:- =~ % = o

I

covered.

Bearing and Bushing Repiacament

CAUTION: All of the bearings used in the transfer

“case must be correctly positioned to avoid covering the

bearing oil feed holes. After replacing any bearng,
check the bearing position to be sure the feed hole is not
covered by the bearing.

Rear Qutput Shaft Bearing

(1) Remove bearing using Driver Handle J-8092 and
Remover J-29165. Refer to figure 2D-27 for similar tool
setup.

(2) Install bearing using Driver Handle J-3092 and
Installer J-29166.

(3) Remove bearing installer tools and check bear-
ing position to be sure the bearing oil feed hole is not

Front Qutput Shaft Front Bearing

(1) Remove bearing using Driver Handle J-8092 and
Remover J-29168 (fig. 2D-27).

(2) Install new bearing using Driver Handle J-8092
and Installer J-29167 (fig. 2D-28).

(3) Remove installer tools and check bearing posi-
tion to be sure oil feed hole is not covered.

Front Output Shaft Rear Bearing

(1) Remove bearing using Remover J-26941 and
Slide Hammer J-2619-01 (fig. 2D-29).

(2) Install new bearing using Driver Handle J-8092
and Installer J-29163 (fig. 2D-30).
~  (3) Remove installer tools and check bearing posi-
tion to be sure oil feed hole is not covered. Also be sure
bearing is seated flush with edge of bore in case to allow
room for thrust bearing assembly.

input Gear Front/Rear Bearings

- (1) Remove both bearings simultaneously using
Driver Handle J-8092 and Remover J-29170 (fig. 2D-31).
(2) Install new bearings one at a time. [nstall rear
bearing first; then install front bearing. Use Driver
Handle J-8092 and Installer J-29169 (fig. 2D-32).
(3) Remove installer tools and check bearing posi-
tion to be sure oil feed holes are not covered. Also be
sure bearings are flush with case bore surfaces.

Mainshaft Front Pilot Bearing

(1) If bearing cannot be removed by hand, remove it
using Slide Hammer J-2619-01 and Remover J-29369-1
or similar internal type blind hole bearing puller (fig.
2D-33).

.- (2) If necessary, install new bearing using Driver
Handle J-8092 and Installer J-29174. Be sure bearing is
flush with bore (fig. 2D-34).
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2D-34 TRANSFER CASE

(3) If bearing was seated using installer tools, check
bearmg position to be sure hole feed hole is not covered.

W
ATS0 be sure bearing’is sea“tea"flush with edge of bearmp:
Bore » R s N i 5

C - s A— 4 o — —— -

Rear.Cutput Boaringande§otle, com v i o e

-

(1) Remove snap ring and remove bearing using
rawhide mallet or brass punch.

(2) Install new bearing using Tools J-8092 and J-
7818 (fig. 2D-25).

CAUTION: Be sure the shielded side of the bearing
Jaces the interior of the transfer case ajfter installing it.

(3) Install bearing snap ring.
(4) Install seal using Tool J-29162 (fig. 2D-26).

Annuius Gear Bushing Replacement

(1) Remove bushing using Driver Handle J-8092
and Remover—Installer Tool J-29185 (fig. 2D-35).

(2) Install new bushing using Tools J-8092 and J-
29185 (fig. 2D-36).

(3) Remove any
removal/installation.

ASSEMBLY

chips generated by bushing

NOTE: During assembly, prelubricate all transfer case
imternal components with 10W-30 motor oil or petro-
leum jelly where indicated. Do not use chassis lubricant
or simalar “heavy’ type lubricants.

(1) Install new input gear and rear >01v1-1':put shaft
‘bearimg Gil'sedls’ Stateseals-flush with' edge of séaltbore

. or in seal.groove in case. Coat seal lips with petroleum

e

“jelly after installation. o e®

(2) Install mput gear thrust bearmg race in case
counterbore (fig. 2D-62).
~7 @) Inst:all‘mpur gear thrust bearing on input. gear
and install gear and bearing in case (fig. 2D-62).

(4) Install mainshaft thrust bearing in bearing re-
cess in input gear (fig. 2D-61).

(5) Install planetary assembly on input gear. Be
sure planetary pinion teeth mesh fully with input gear
(fig. 2D-61).

(6) Install planetary thrust washer on planetary
hub (fig. 2D-60).

(7) Install new sector shaft O-ring and retainer in
shaft bore in case.

(8) Install range sector in front case (fig. 2D-63).

- - -Install-operating.lever an-sector shaft-and install-Hever-

~ attaching washier and locknuf on shaft, Tlghten oéknut
_ to 17 foot-pounds. (23 Nem) torque.. o .
9y Install"detent spring; ball aﬁ;etammg"bﬁf" ——

_front case detent hore. Tighten boit ta 22foot-pounds430.
. Nem) torque (fig. 2D-10)....

et ORI A8 " STAT ST —-g s

o ilf}kMove range: secton\ta;la&tdetentpos:tmn ;'_‘_.

B RANGE

| SECTOR’

Fig. 2D-63 Ranga Sectorinstailation

(11) Assemble annulus gear and range fork. Install
assembled fork and gear on and over planetary assem-
bly. Be sure annulus gear is fully meshed with planetary
pinions (fig. 2D-59).

(12) Insert range fork lug in range sector detent siot
(fig. 2D-21).

(13) Install annulus thrust washer and annulus re-
taining ring on annuius gear hub (fig. 2D-58).

(14) Align mainshaft thrust washer in input gear, if
necessary.

(15) Install mainshaft. Be sure shaft is fully seated
in input gear.

(16) Install ‘mainshaft thrust washer on mamsh‘af’c
(fig. 2D-64). -,' s

(17 Install short mamshatt needle bearmg spacer on
shaft.

Yy

NEEDLE BEARING &
SPACER (SHORT) ¢

"THRUST
WASHER---.«"’ SE

: 90703
—&

aq;znma Msinshatt: mt‘Thquasm instalfatloR®=. ..



(18) Apply liberal coating -7 petroleum jelly to main-
shaft needle bearing surface ind to all 2 needle bear-
ings. [nstall 41 bearmgs or'Shaft. Be sure bearings are in
vertical position and seat on shortspacer Use addltlonal

petroleum jelly to hold bear:ngs in place 1f necessary ) '

(fig. 2D-05).

(19) Install long mamshalt needle bearmg spacer on
shaft (fig. 2D-65). Lower spacer onto previously in-
stalled needle berings carefully to avoid displacing
bearings.

NEEDLE BEARING
SPACER (LONG)

©+ NEEDLE
B BEARI_NGS_(‘_H).

{ NEEDLE BEARING

Fig. 2D-65 Mainshaﬂ Needle Baarinqs and Spacar lnstallaﬂon For

" (20) Align shift rail bore in case.with bore inrange —

fork and install shift rail.

NOTE: Remove all traces of oil from the case shift rail
bore berore installing the rail. Oil in the case bore may
prevent the rail from seating completely and prevent
rear case mstallation.

(21) Assemble mode fork, mode fork spring and
mode fork bracket (fig. 2D-66).

(22) Install clutch sleeve in mode fork i fig. 2D-56). Be
sure sleeve (s positioned so [.LD. numbers on sieeve face
upward arter sleeve is installed.

3 (23): Align clutch steeve and mode fork assembly

with shift rail and install assembdy on snift-rail and
mainshart. 3e sure clutch sieeve is meshe:: w1th main-_
shaft gear. & e >

(24)- Lubricate remaining 41 mainshaft needle-bear-

ings and position bearings on shaft.-Use ad:itional pet-
roleum jelly to hold bearings on.shaft; if necessary. .

TRANSFER CASE 2D-35

MODE FORK
BRACKET

90705

Fig. 2D-66 Assembling Mode Fork. Spring and Bracket

(25) Install side gear clutch on mainshaft with clutch
gear teeth facing downward (fig. 2D-54). Be sure gear
teeth mesh with clutch sleeve.

(26) Install remaining short mainshaft needle bear-
ing spacer. Install spacer carefully to avoid displacing
previously installed bearings.

(27) Install front output shaft front thrust bearing
assembly in front case. Correct installation sequence is
thick race-thrust bearing-thin race.

(28) Instali front output shaft in front case (fig. 2D-

(29) Install clutch gear on side gear (fig. 2D-53). Ta-

pered side of clutch gear teeth must face side gear teeth.
(30) Install clutch gear and drive sprocket locating

snap rings on side gear: Install snap rings so snap rings

_face each other (fig. 2D-53).

"{31) Position drive and driven sprockets in drive
chain and install assembled side and clutch gears in

_drive sprocket (fig. 2D-52).

"(32) Install assembled drive chain, sprockets. and
side gear on mainshaft and front output shaft (fig.
2D-51). Align sprockets with shafts, keep assembly leve!
and carefully lower assembly onto both shafts simulta-
neously. Take care to avoid displacing mainshaft needle
bearings during installation.

(33) Install driven sprocket retaining snap ring (fig.
2D-50).

(34) Install front output shaft rear thrust bearing
assembly on front output shaft. Correct installation se-
quence is thin race-thrust bearing-thick race (fig.
2D-49).

(35) Install shift rail spring on shift rail. - .

(36) Install new O-ring on mainshaft pilot bearing
hub (fig. 2D-48).

(37) Coat mainshaft pilot roiler bearing hub and pi-
lot- roller bearings with liberal quantity of petroleum
jelly and install rollers on shaft. Use enough petroleum
jelly to hold bearing roilers on shaft (fig. 2D-48).
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2D-36 TRANSFER CASE
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(38) Install rear output shaft in viscous coupling. Be
sure shaft is fully seated.

~39) Instedassembled-viscouscouplimeeandrear-out-

put shafi or: mainshagh (figy 2048 wdligRimainshaft. .

pilot-hub-witth—pilot bearing-bore in-¥ear output shaft
and-carefully lower-assembly-onto mainshaft. Take care
to™avoid~diSplaéiAg™ pilot Foller “bearings during
installation.

(40) Align clutch gear teeth with viscous coupling
teeth and seat coupling fully onto clutch gear (fig. 2D-
67).

NOTE: When correctly installed, the clutch gear teeth
will not be visible or extend out of the coupling.

—
RS

DRIVE
CHAIN
L
I S
CLUTCH GEAR IN
FULLY SEATED POSITION

90707

(41) Install magnet 1rrfr<mt~case it removed

(42) Clean mating surfaces of front and Tear cases

thoroughly.

—{(43)- Apply Loctite 515, or equivalent sealant, to- mat—-

ing surface of front case and to all'case attaching bolits.

(44) Install rear case on front case. Align case dowels
and install case attaching bolts. Tighten bolts to 22 foot-
pounds (30 Nem) torque.

NOTE: The two case-end dowel bolts require flat
washers.

(45) Install oil.pump on rear output shaft and seat it
in case. Install pump so side with recess faces interior of
case (fig. 2D-45).

(46) Install speedometer drive gear and differentiai

shim on output shaft.(fig. 2D-45). = .- i -

(47) Install vent chamber seal in rear retalner lf'

removed.

~ - ~(48) Align - and _install -rear- :etamgr_,mr rear case. _ _ pounds (47

Tlghten retainer bolts flnger-txght only.

(50) Mount Dial Indicator J-8001 on rear retainer.
Position indicator styius so it contacts top of yoke nut
—tFg 268 e
(51) Install yoke on front output shaft and rotate
= fronrshaxt tenr complete revolutions.
-—(52) Rorate front output shaft again and note end
“play registéred on dial indicator. End piay should be
0.002 to 0.010 inches (0.05 to 0.25 mm). If end play is
correct, go to next step. If end play must be adjusted,
remove rear retainer, add or subtract differential shims
as required, and check end play again.

J-8001
DIAL INDICATOR SET

REAR ;
RETAINER

Fig. 20-68 Checking Ditfersntial End Play -

(53) Remove both output shaft yokes. Discard old
yoke nuts.

(54) Install new front and rear yoke seals if not in-
stalled previously.

(55) Remove rear retainer bolts, apply Loctite 515, or
equivalent sealant, to mating surface of retainer and to
bolts and reinstall boits. Tighten bolits to 22 foot-pounds
(30 Nem) torque.

(56) Install new yoke seal washers on output sharts,
~ install- yokes-on shafts and instail- new yoke nuts.
Tlghten nuts to 110 foot-pounds (149 Nem) torque.

~ (57)_Install. “drain plug. Txgnten pmg to. 35 foot-
' Nam) torque... -
.(58) Pour 4 pings (1.9 liters) of l(lW-3&motowl..nw

e

" (49) Install yoke on rear output shaft. Tighten.yoke.* _transfer case:through fill plug hole, and install fill plug.

e g, - ,-.r'"“w

'ighten plug to: 35 foot=pounds (47 Nem) torque..

T saq 'fb WT
;_w‘a_,.»o-«-.,..dﬂlt:f s E i
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Specifications—Model 219 Quadra-Trac Transter Case

Teanstar CAER TVPO . . . i -« s.o i 5 5 5 wnis A 4 position, zual range,
fuil time 4-wneel drive
unit with integral low
range and a neutral and
lock position
Torque Transmittal Mode . . . . .. ... ...... Dual sprockets with
connecting drive chain and
an interaxie differential — viscous
coupling unit

Low Range Reduction
Ratigpantd Mode.. . . .o coigianant. .. . ..2.61:1 through annulus
gear and pianetary carrier
assembly

SPECIFICATIONS

Drive Positions and
Shift Controls . . . . « v o« s o v o v s o s s 4H, 4L, Neutral, Lock.
Ranges selected via floor mounted
shift iever (4H range is fuily
differentiated. 4L and Lock
ranges are undifferentiated

Lubricant Capacity
AN THUDRL & ¢ ¢ cow wmiw s s b i whgpas tpon, 8 4 pints (1.9 liters) 10W-30
motor oil {(oniy)

90769

Torque Specifications

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

Dotant RAmindr BoIE, . . . o ¢ "5 s vivaiss s v 5 som b v o sisa e s il
Orainand Bl PIUgS. . o« "W e A a e sl ol bl fp o RS o e, b
Front/PanE Vol NULE . . .« . 6 + ssncein 3 0% 50 0% & v v aon aian s
e S S SRS A
Operating Lever Locknut . . . .. . .. ...t v it o ot ine e

Rear Case-to-Front Case Bolts (All)

Redr REtBMOC-BOIIS. . o cousv i v v wats dio_ £ udny Hie: o ans' v silbuinsiod 3

All torque values given in foot-pounds and newton-meters with dry fits uniess 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
....... 23 l 20-25 31 27-34
....... 35 3040 47 40-54
....... 120 90-120 163 122-176
....... 18 15-20 24 20-34
....... 18 14-20 24 19-27
23 20-25 31 27-34
....... 23 20-25 31 27-34
90620
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.o The model 3 txansfer cas - s used in CJ models only.

™ [t s a’gearbox ifit hdving "he gears positioned in a
“~layshaft-type or irrangemen:. The 300-has:a cast iron
cas:. four gear : ssitions anc employs an external floor
moi:nted gearshi: -linkagé'for range control. The 300 is a

part-time four-wheel drive unit providing four-wheel
high and low ranges, a neutral position and two-whneel
high range. The four-wheel nigh and low ranges are
undifferentiated. Manual locking front hubs are stand-
ard equipment with this transfer case. In addition, the
300 is used with both manual and automatic transmis-
sion applications. In-four-wheel-low range, reduction
ratio is 2.6:1.



2D-38 TRANSFER CASE

Transfer Casa Shift Pattern POWER FLOW

-y Lransfer case shifting is congroiled by a floocmounted - [n all drive ranges. incoming torque from the trans-

shift lever lacated on the tloorpa.n transmission tunnel. mission is transmitted to the geartrain through the in-
= 3 atrt and ar A = SRarf soar 1 4 Whrd ¢

The shift pattern is ina.straight.line for all CJ models— - PYt31aLt and rear outpui siatt gear ig. 2D-70).

(fig. 2D-69). Shift knob- sequence is 4H (four-wheel - - —— - - - =
- high); 2H (two-wheel high); N-(neuiral) and $bfour-
wheel low).
IDENTIFICATION
An identification tag that displays the vendor and o

Jeep part numbers is attached to the intermediate sharft
lockplate bolt. This information is necessary to obtain
correct service replacement parts.

LUBRICATION @

The model 300 lubricant should he changed and the
level inspected at the intervals specified in the Mainte-
nance Schedule. When adding lubricant or refilling the @

transfer case after service, use SAE 85W-90, API grade
GL-5 gear lubricant only. Lubricant capacity of the

model 300 is 4 pints (1.9 liters). Fig. 20-69 Transfer Cass Shift Pattern—~Modsl 300
REAR SHAFT S
CLUTCH SLEEVE  REAR SHAFT  ione B
REAR SHAFT CLUTCH GEAR SHAFT

QUTPUT GEAR

INPUT
SHAFT
.
INTERMEDIATE
GEAR
FRONT SHAFT
CLUTCH GEAR
FRONT
e 1 PO % e QUTPUT
AT “ SHAFT
B/ sl s o ol Rt s S
SR 8 st i PRONTOUTRUT. ..o e i - ERONT SHAET. ~
i SHAFT GEAR CLUTCH SLEEVE

e i

P e e - @m Bower Flow—Madel 300c.. =

- _.4.«.-.‘ PO A Syl S s S PR oy



TRANSFER CASE 2D-3§
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In 2H range, the front output snaft clutch sleeve is not
shifted and remains in a neutral position. The rear out-
" put shaft clutch sleeve is shifted into engagement with
the input gear. Torque flows from the input shaft and

gear through the sleeve and to the rear output shaft and

yoke. The intermediate gear idles on the input gear but

does not transfer torque to the ‘ront output shaft. This

occurs because the front shart sieeve is in neutral and
the front output gear idles on the intermediate gear.

In 4H range, both clutch sleeves are shifted into en-
gagement with the front and rear output shaft gears.
Torque flows through the input shaft and rear output
shaft gear to the larger intermediate gear. This inter-
mediate gear transmits torque to the front output shaft
through the front output shaft gear which is meshed
with the larger intermediate gear.

In 4L range, the path of torque is similar to 4H range
but with one major exception. In this range, the clutch

sleeves are shifted into engagement with the front and
rear output shaft clutch gears. Torque transfer now
flows from the input shaft to the front and rear output
shafts through the clutch gears. The clutch gears are
now meshed with the smaller intermediate gear to pro-
duce a gear reduction ratio of 2.6:1.

SERVICE DIAGNOSIS

Before attempting to repair a suspected transier case
malfunction, check all other drive line components be-
forehand. The actual cause of a problem may be related
to such items as the front hubs, axles, propeller shafts,
wheels and tires, transmission, engine, or clutch in-
stead. If all drive line components are in good condition
and operating properly, refer to the Service Diagnosis
charts for further information.

Service Diagnosis

Condition Possible Cause

Correction

TRANSFER CASE
DIFFICULT TO SHIFT
OR WILL NOT SHIFT
INTO DESIRED
RANGE

shifting.

cause difficuit shifting.

bmdmg

worn, or damaged.
TRANSFER CASE

NOISY IN ALL DRIVE
MODES

NOISYIN—OQOR 4_.MPS | (1}
OUT OF FOUR WXEEL

(1) Vehicle speed too great to permit

(2) If vehicle was operated for extended
period in 4H mode on dry paved
surface, driveline torque load may

(3) Transfer case extemal shift lmkage

(4) Insufficient or incorrect lubricant.

(5) Internal components binding,

(1) Insufficient or incorrect lubricant.

Transfer case 10t completely
:ngaged in 4L position.

(1) Stop vehicle and shift into desired
range. Or reduce speed to 2-3 mph
(3-4 km/h) before attempting to
shift.

(2) Stop vehicle, shift transmission to
neutral, shift transfer case to 2H
mode and operate vehicle in 2H on
dry paved surfaces.

(8) Lubricate or repair or replace link-
age, or tighten loose components as
necessary.

(4) Drain and refill to edge of fill hole
with 10W-30 motor oil having API
_ classification SE only.

(5) Disassemble unit and replace wom or
damaged components as necessary.

(1) Drain and refill to edge of fill hole
with 10W-30 motor oil only. Check
for leaks and repair if necessary.
Note: If unit is still noisy after drain
and refill, disassembly and inspection
may be required to locate source of
noise.

(1) Stop vehicle, shift transfer case in
Neutral, then shift back into 4L
position.

DRIVE LOW RANGE

(2) :hift linkage oose or binding.

e

et gy Crvrem ey o o g

) \mft fork cracked, mserts wom, \

. 4+ or fork is binding on shift rail.
& ¢V=.

(2) Tighten, lubricate, or repair linkage
as necessary.

(3) Disassemble unit and repair as
necessary.

8077CA
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Service Diagnosis (Cont’d.)

~Conditiorr~ "

"~ Postble Camwse’

~ Correction

LUBRICANT LEAKING
FROM OUTPUT SHAFT|

SEATLS OR FROM “Th(2) Ventielosed orFestrictéd:

VENT

installed incorrectly.

ABNORMAL TIRE
WEAR

(1) Tran'ster ‘saé“overmléd" T

(3) Output shaft seals damaged or

(1) Extended operation on dry hard (1
surface (paved) roads in 4H range.

Dram to cmrect lever~

" (2) Clear orreplace vent if necessary.

(3) Replace seals. Be sure seal lip faces
interior of case when installed. Also
be sure yoke seal surfaces are not
scored or nicked. Remove scores,
nicks with fine sandpaper or replace
yoke(s) if necessary.

Naw

Operate in 2H on hard surface
(paved) roads.

IN-VEHICLE SERVICE

Shift Rod 0il Seal Replacement

(1) If left-side shift rod seal is to be replaced, shift
transfer case into 4L position.

(2) Raise vehicle.

(3) Remove clevis pins connecting control links to
transfer case shift rods.

(4) Remove shift rod oil seal using Tool J-25175 (fig.
2D-71).

(5) Install replacement seal using Thimbie and
Driver Tool J-25167 (fig. 2D-72).

(6). Install clevis pins connecting. control links. to..
transfer case shxft rods.-Use replacement cotter pins to-
secure pins.

(7T) Lower vehicle.

TOOL
J-256175

 -_—— ..";l.ﬂ; A

oo

Fig, 20-71  Shift Rod Oll Seal-Removal .~ -

207708

TOOL J-25167

Ja2zs2

Fig. 20-72  Shift Rod Oil Seal Installation

Front—~Rear Yoke 0il Seal Replacsment. -

(1) Raise vehicle.

(2) Place support stand under transmission and re-
move rear crossmember.

(3) Disconnect front or rear propeiler shaft at -he
transfer case yoke. Place alignment marks on shart and
yoke for assembly reference before disconnecting shart.

(4) Remove transfer case yoke nut and washer us-
ing Tool J-8614-01 (fig. 2D-73).

(5) Remove transfer yoke usmg Tools J-2614-01, 2.
03, (fig. 2D-74).

- (6) Remove oil seal using Tool J-25180 (fig. 2D-75).

= ~(7). Install replacement seal using Tool J-25160.

~—8)-Instatl yoke, washer and. nut.-Tighten—rut t0 120

== foot-pounds. (163 Nem}-torgue.- Us& Tooi J—8614-01
i e . 8=(1 _ ohlit Hod -Removal - - s hold yoke whxl&mnr.emm

..._,«..
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Rear Bearing Cap—Speedometer Drive Gear Servics

Removal

(1) Disconnect rear propeller shaft at transfer case
yoke. Tie shaft to frame with wire.

(2) Disconnect speedometer cable.

(3) Remove speedometer driven gear sleeve and
driven gear.

(4) Remove transfer case vent hose.

(5) Remove output shaft yoke using Tools J-8614-01.
-02, -03.

(6) Remove bearing cap-to-transfer case bolts and
remove bearing cap.

NOTE: The bearing cap has been coated with a sealant.
Use a putty knife to break the seal, and work the knire
around the bearing cap to loosen and remove it.

(T) Remove shims and speedometer drive gear from
output shaft.

NOTE: Keep the shims together for use in assembly.

(8) Remove speedometer driven gear bushing from
bearing cap, if necessary.

Assambly

(1) Install speedometer driven gear bushing using
Tool J-25169 if bushing was removed.
(2) Install speedometer drive gear and shims on
shaft =,
o ei®) .Appl¥ a bead of Loctite 515, or equivalent seal-
* ant, to mating surface of cap and install cap. Use two
“cap seréws to align bolt holes. Use plastic mallet to tap
—cap into-position... . -
e = (4) Tighten bearing cap bolts to 35 foot-pounds (47
(705388~ Nem) bl Y -
(5) Install output shaft yoke and tighten locknut <o
20 foot-pounds (163 Nem) torque. Use Tool J-8614-01 0
hold yoke while tightening nut.
(6) Check rear output shaft end play as follows:

(a) Attach Dial Indicator J-8001 to bearing cap

and position indicator stylus against output shaft.

(b) Pry output shaft back and forth to check

end play. End play should be 0.001 to 0.005 inches (0.025
t0 0.127 mm).

(¢) If end plav is not correct, remove or acd
_shims.between speedometer drive gear and output shaz:
“rear bearing. -

'™ (7Y Install transfer case vent hose.
~i_ "(8)-Install speedometer driven gear sleeve and
driven gear. )
~ (9). Install speedometer cable. -
e TR ; = (10) Install rear propeller shaft. Tighten clamp strap
""" Fg. 20-75 “oke Oil Seai Hemoval e “Bolts"to 16 foot-pounds (21 Nem) torque.

FRONT YOKE
OlL SEAL

TOOL
J-25180



2D-42 TRANSFER CASE

DISASSEMBLY knife around the bottom cover to loosen and remove it.
; Do not wedge the coveroff.___ _ __ =
i v—'*-«—(—}—)*Remms}nft everassembiy. - - - e i
42) Remave bottom cover (fig. 2D-76). : (3) Remove front and rear *'(*kes usmg Tooi J-3614-
T (fig" 2D-74). Discard yoke lockmuts. - 4
=~ (4y Remove socket head screws attaching input

- NOTE: The-bottom cover-hus been coated with a sedl-  shaft support to case and remove support, rear output
ant. Use a putty knife to break the seal, and work the shaft gear and input shaft as assembly (fig. 2D-77).

1. INTERLOCK PLUGS AND INTERLOCKS 17. THRUST WASHER 37. SNAP RING
2. SHIFT ROD — REAR QUTPUT SHAFT 18. BEARING SPACER (THIN) 38. CLUTCH SLEEVE - REAR OUTPUT
FORK 19. INTERMEDIATE GEAR SHAFT NEEDLE SHAFT
3. POPPET BALLS AND SPRINGS BEARINGS 39. INPUT SHAFT REAR BEARING
4. SHIFT ROD — FRONT OUTPUT SHAFT 20. BEARING SPACER (THICK) (NEEDLE) (OR PILOT BEARING)
FORK 21. INTERMEDIATE GEAR 40. REAR OUTPUT SHAFT
5. FRONT OUTPUT SHAFT SHIFT FORK 22, BOTTOM COVER 41. VENT
6. REAR OUTPUT SHAFT SHIFT FORK 23. STUD (CASE-TO-TRANS.) 42. CLUTCH GEAR — REAR QUTPUT
7. TRANSFER CASE 24. FRONT OUTPUT SHAFT SHAFT
8. THIMBLE COVERS 25. FRONT OUTPUT SHAFT GEAR 43, THRUST WASHER
9. CLUTCH SLEEVE — FRONT OUTPUT 26. FRONT OUTPUT SHAFT BEARING 44. BEARING — REAR OUTPUT SHAFT
SHAFT (FRONT) FRONT
10. CLUTCH GEAR — FRONT OUTPUT 27. FRONT OUTPUT SHAFT BEARING 46. RACE — REAR OUTPUT SHAFT
SHAFT RACE BEARING
11. BEARING — FRONT CUTPUT SHAFT 28. OIL SEAL: 46, SPEEDOMETER DRIVE GEAR
- __REAR 29. FRONT YOKE. T 47. END-PLAY SHIMS
12, RACE — FRONT-OUTPUF SHAFT 30. SEAL ' 48. REAR YOKE
BEARING : 31. SUPPORT - INPUT SHAFT _ = 49, REAR QUTPUT SHAFT OIL SEAL
13. END PLAY SHIMS — FRONT ouTPUT 32. INPUT SHAFT. g 50. BEARING —REAR OUTPUT SHAFT
" _ SHAFT... - o ity 8 - 33; SHIMS v = _-*';‘ - REAR e
-t COVERPLATE™ e i 347 INPUT SHAFT BEARING o 51. BEARING RACE
15. LOCK PLATE, BOLT AND_WASHER . -36. INPUT.SHAFT.REARING. SNAP-RING,— 520 REARBEARING.CAP-——— -
st 15 !NTERMEDIATE GEAR SHAFT 36. REAR OUTPUT °HAF'!’ GEAR 53. FRONT BEARING CAP :

e " J R

o< ,,.."" Sl ki, i e DRI . Madels 3nm:ransm T S,
\

\
\,




. case.-

S

1 INPUT
SHAFT
BEARING

G

REAR OUTPUT
SHAFT GEAR

GEAR
RETAINING
SNAP RING

o : : : _:9775
Fig. 2D-77 Front Support, [nput Shaft and Rear Qutput Shaft
Gear Removal/Instailation

NOTE: Tle swpport has been-coated with-a sealant.
Use a putty knife to break the seai, and work the knife
aroundthe support to loosen and remove 1t.

(5) Remove rear output shaft clutch sleeve from

(6) Remove and discard snap ring retaining rear
output shait gear on input shaft and remove gear.

(7) Remove and discard input shaft bearing snap
ring.

(8) Remove input shaft and bearing from support.
Tap end of input shaft with plastic mallet to aid
removal.

(9) Remove input shaft bearing and end play shims
from shaft using arbor press.

(10) Remove input shaft oil seal from support. Dis-
card seal.

(11) Remove intermediate shaft lockplate boit and
lockpiate (fig. 2D-76).

(12) Remove intermediate shaft. Tup shaft out of
case using brass punch and plastic mallet. --

(13)-Remove and discard.intermediate.shaft O-ring
seal. ; -

(14) Remove intermediate gear‘assémbly and thrust
washers. e

TRANSFER CASE 2D-43

NOTE: Thrust washers have locating tabs which must

Jit in notches in the cuse ut assem oly.

(15) Remove needle bearings and bearing spacers
from intermediate gear. -

NOTE: There are 48 needle bearings and three bearing

spuacers in the mtermediate gear.

(16) Remove rear bearing cap attaching bolts and

remove cap. Use plastic mallet to tap on output shaft to
aid cap removal.

NOTE: The rear bearing cap has been coated wnin a
sealant. Use a putty knife to break the seal, and work
the knife around the cap to loosen and remove it.

(17) Remove end play shims and speedometer drive
gear from rear output shaft (fig. 2D-76).

(18) Remove and discard rear output shaft oil seal.
Remove bearings and bearing races from rear bearing
cap.

(19) Remove setscrews retaining front and rear out-
put shaft shift forks on shift rods ( fig. 2D-78).

(20) Remove shift rods. Insert punch through clevis
pin holes in rods and rotate rods while pulling them out

of case.

NOTE: When the shift rods are free of the front cap
take care to avoid losing the shift rod poppet bails and
SpTINgs.

W SHIFT FORK jaie
SETSCREW §

Fig. 2D-78  Shift Fork Setscrew Removal/Instailation

(21) Remove shift forks {rom case.

(22) Remove boits attaching iront cap-io-case and
remove front cap.
NOTE: The front cap has been coated with a seaiant.

Use a putty knife to break the seal, and work the knire
around the cap to loosen and remove it.

=
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_—

(23) Remove front output shaft and shift rod oil seals

from frontc __@pi_ﬁg,,,D, 16). Discard.seals.. .

“(24) 194) Remave front oearmg race, from front bearing
_éap® i¥Tg Tool J-29168. ~ — .
.. (25) _Remove cover plate bolts and remove plate and
end-play shimg frem cese (fig. 2D-79). Keep-shims to-
gether for assembly.

(26) Move front output shaft toward front of case.

(27) Remove front output shaft rear bearing race
from case (fig. 2D-79).

(28) Remove rear output shaft front bearing. Posi-
tion case on wood blocks. Seat clutch gear on case inte-
rior surface and tap shaft out of bearing using rawhide
mallet (fig. 2D-80).

o ————

FRONT OUTPUT®
. SHAFT REAR |
- BEARING RACE
B

g 20-79 Cover Plate: SJmns and Front Output Shat
’ Rear Bnring ﬂaca

90777

H S . AU RS L S

REAR
OUTPUT"
SHAFT

SHAFT
FRONT
BEARING

90778

- i
R qu 20-80._ Rurﬂulpubsmrom Bearing’Removai: - - -

S

NOTE: If the beuring proves difficult to remove. re-
move it ustny an arowe-press and a suitabte press
press the waﬁ out of the bearing,

- —

o0l 7o

—

- =

(29) Remove rear output shal‘:front beax.nb, thrust
washer, clutch gear and output shaft from case.

(30) Remove front output shaft rear bearing using
arbor press and suitable press Tool (fig. 2D-81).

CAUTION: Be sure to support the case with wood
blocks positioned at either side of the case bore. This is
necessary to avoid damaging the case.

(31) Remove transfer case from arbor press and re-
move front output shaft, clutch gear and sleeve and
shaft rear bearing from case.

(32) Remove front output shaft front bearing using
Tool J-22912-01 and arbor press.

(33) Remove front output shaft gear from shaft.

(34) Remove input shaft rear needle bearing from
rear output shaft using Tool J-29369-1. Support output
shaft in vise during bearing removal.

(35) Remove shift rod thimbles. Use 3/8 drive, "/ 16
socket and extension to tap shift rod thimbles out of
case.

FRONT QUTPUT ;
SHAFT REAR

BEARING

CLUTCH
B GEAR

“Fig-20-61 _ Front Output Shat st Searig Romovl - —
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N

|CLEANING AND INSPECTION |

. Clean the case md all components in aolvent Rernove
all old sealing marerial from the case and. bearing cap
matine surfaces. Jry all components zxcept the near-
ings. using compressed air. Use caution when cleaning
the cs.e mating surfaces. Do not scratch or mar these
surfacss in any way. However, minor surface irregula-
rities van be removed with sandpaper. Do not dry any
bearings with compressed air. Use clean shop towels
Onl V.

Inspect all parts for signs of excessive wear or dam-
age. Replace gears that are cracked, chipped broken or
excessively worn. Replace any bearings that are worn,
pitted, scored, flat-spotted, or brinelled. Replace any
shaft that has damaged splines, threads or bearing sur-
faces. Check the shift rods and rod bores in the case for
wear or damage. Minor scratches or nicks on the rods
may be cleaned up using crocus cloth.

ASSEMBLY

(1) Install shift rod thimbles. Apply Loctite 220 or
equivalent sealant to thimbles before installation.

(2) Install front output shaft gear on front output
shaft. Be sure clutch teeth on gear face shaft gear teeth.

(3) Install front bearing on front output shaft using

arbor press and suitable press tool. Be sure bearing is

seated against gear.

(4) Install front output shaft in case and install
clutch sieeve and clutch gear on shaft.

(5) Install front output shaft rear bearing using
arbor press and suitable press tool (fig. 2D-82).

FRONT OUTPUT
SHAFT REAR

BEA‘VRING

" Flg. 20-82  Front Outpui Shaft Rear Bearing Instailation

NOTE: Install an old yoke nut on the shast to avoid
* damaging the threads.

(6) Install input shaft rear needle bearing in rear
output shaft using Tool J-29179.

(7) Position rear output shaft clutch gear in case
and insert rear output shaft into gear.

(8) Install thrust washer and front bearing on rear
output shaft using arbor press and suitable press tool.

(9) Install shims and bearing on input shaft using
arbor press and suitable press tool.

(10) Install new input shaft oil seal in input shaft
support using Tool J-29184.

(11) Install input shaft and bearing in support and
install new bearing snap ring.

(12) Install rear output shaft gear on input gear and
install new gear retaining snap ring (fig. 2D-77). 3

(13) Measure clearance between input gear and gear
retaining snap ring using feeler gauge. Clearance should
not exceed 0.003 inches (0.076 mm). If clearance is over
tolerance, disassemble input shaft and add shims be-
tween input shaft and shaft bearing (fig. 2D-76).

(14) Install clutch sleeve on rear output shaft.

(15) Apply Loctite 515, or equivalent sealant, to mat-
ing surface of input shaft support and install assembled
support, shaft and gear in case. Use two support bolts to
align support on case and tap support into position using
plastic mallet.

(16) Install and tighten socket head screws in sup-
port to 10 foot-pounds (14 Nem) torque.

(17) Install rear bearing cap front bearing race using
Tool J-9276-3.

(18) Install rear bearing cap rear bearing race using
Tool J-29182. _

(19) Position rear output shaft rear bearing in rear
bearing cap.

(20) Install rear output shaft yoke oil seal using Tool
J-25160.

(21) Install speedometer gear and end play shims on
rear output shaft.

(22) Install rear bearing cap. Apply Loctite 515, or
equivalent sealant, to mating surface of cap. Use two
cap bolts to align boit holes and tap rear cap into place
using plastic malilet.

(23) Install and tighten rear bearing cap boits to 35
foot-pounds (47 Nem) torgue..

(24) Install rear output shaft yoke. Tighten new lock-
nut to 120 foot- pounds (163 Nem) torque. Use Tool J-
8614-01 to hold yoke while tightening nut.

(25) Check rear output shaft end play as follows:

(a) Clamp Dial Indicator J-3001 onto bearing
cap "Position indicator stylus so it contaets end of shait

= (fig.-2D=83)c s s memr -

(b) Pry output shaft back and forth to check
end play. End play should be 0.001 to 0.005 inches (0.025
to 0.127 mm).
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Fig. 2D-83 Checking Rear Output Shaft End Play

(c) If end play is not correct, remove or add
shims between speedometer drive gear and output shaft
rear bearing (fig. 2D-76).

(26) Install front output shaft rear bearing race (fig.
2D-79).

(27) Install front output shaft end, play shims and
cover plate (fig. 2D-79). Tighten cover plate boits to 35
foot-pounds (47 Nem) torque.

NOTE: Apply Loctite 220, or equivalent sealant, to boit
threads before installation.

(28) Install front output shaft. {front bearing race us-
ing Tools J-8092 and J-29181 (flg 2D-84). &
(29) Install front output shaft yoke ofl” seal ‘using
Tool J-25160. s
(30) Install shift rod oil seals using Tool J-25167 (f1g
2D-712).
(31) Install front beanng cap Apply Loctlte 015 or
equivalent sealant, to mating surface of cap before in-
stallation. Use two bolts to align cap and case bolt holes
and tap cap into position on case using plastic mallet.
(32) Install and tighten bearing cap boits to 35 foot-
pounds (47 Nem) torque.
(33) Check front output shaft end play as follows:
(a) Seat rear bearing cup against cover plate by
tapping end of front output shaft with piastic mallet.
(b) Mount dial indicator on front bearing cap
and position indicator stylus against end of output
shaft.

(¢) Pry shaft back and forth to check end play.

End play should be 0,001 to 0.005 mches (0.025
t0-.129-mm). e

" (d) fend play is not correct remove or add

shims between cover pI'ate “and case. If shims are added

" seat rear bearing cup as outhned in. step (a) before
checking end play-agaime——" -« FFrmsrmmmn o T

o o m—

TOOL
J-29181

Fig - 84 “Front Output Shatt Front Bearing Race Installation

(34) Install front output shaft yoke. Tighten new
—~~Tocknut to 120 foot-pounds (163 Nem) torque. Use Tool J-

8614-01 to hold yoke while tightening nut.

(35) Inmsert front and rear output shaft shift forks
into case (fig. 2D-85).

(36) Install front output shaft shift rod poppet ball
and spring in front bearing cap.

(37) Compress poppet ball and spring and install
front output shaft shift rod part way in case.

(38) Insert front output shaft shirt rod through,shift
fork.

(39) Align setscrew hole in shift fork and rod. Inszall
and tighten setscrew to 14 foot-pounds (19 Nem torgue.

(40) Install rear output shaft shift rod poppet 2ail
and spring in front bearing cap.

(41) €Compress ball and sprmgand install rear output

- —shaftshiftrail part wiy in case.

| ———p—  r— -

"NOTE Before mstallmg the shzft rml be sure *he j'rrmt

" output shast shzjt rod 1s in. Neutml and that the inter-
= —locKs are seated in the front bearmg cap bore.
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(42) Insert rear output shaft shift rod through shift
fork.

(43) Align setscrew holes in fork and rod. Install and
tighten setscrew :o 14 foot-pounds (19 Nem) torque.
& (44) Insert Tool J-25142 in intermediate gear and

;:tgFN: é)Hl‘:Z:.UFTORK install needle bearings and spacers in gear.

/ (45) Install intermediate gear thrust washers in case.

\ Be sure washer tangs are aligned with grooves in case.

",

NOTE: The thrust washers can be held in place with
petroleum jelly.

(46) Install new O-ring seal on intermediate shaft.

(47) Position intermediate gear in case.

(48) Install intermediate shaft in case bore. Tap
shaft into gear until shaft forces Tool J-25142 out of
case. Use plastic mallet to tap shaft into place.

(49) Install intermediate shaft lockplate and bolit.
Tighten bolt to 23 foot-pounds (31 Nem) torque.

(50) Install bottom cover and replacement gasket.
Apply Loctite 515, or equivalent sealant, to mating sur-
face of cover. Install and tighten cover boits to 15 foot-
pounds (20 Nem) torque.

Specifications—Model 300 Transter Case
Transfer Case TYP@ . . . . « ¢ « v v v v v o v s oo 4 position, dual range
- REAR OUTPUT SHAFT part time 4 wheel drive
SHIFTFORK = =& unit with integral low range
SO Torque Transmittal Mode . . . . ... ...... Constant mesh gearbox

with layshaft gear arrangement.
Low Range Reduction

R Bl i3 oty g 5w o et e s ot Y 2.6:1 gear reduction
Drive Positions and
Shitt-ContrDiB.. - .2 - & o s srs v o ¢ g kY 2H, 4H, 4L and Neutral.

‘Ranges selected via floor mounted
shift lever. 4H and 4L ranges
. are undifferentiated
Case Configuration . . . . . .« ..o v v v un One piece cast iron with
aluminum front/rear bearing caps

Lubricant Capacity .
and Type: . ... .. el N 4 pints (1.9 liters) SAE 85W-90
gear lubricant AP} grade GL-5

Fig. 2D-85 Shift Fork Installation s0784
Torque Specifications

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

USA (ft-lbs) Metric {N'm)
Service Service
Service In-Use Service In-Use
Set-To Recheck Set-To Recheck
Torque Torque Torque Torque
BOttOmM COVEE BOITS. & o v v v v v e v i e e e e e e e e e e e e 15 10-20 20 14.27
Cover Pate BOITS . . . o v o iie v e s e e e e e 3% 28-40 47 34-.34
EBrontBearing Cap BOItS . .. . . . . ¢ v v s e s v v s s a s e e e e 35 25-40 47 34.24
Front/Rear YOKe LOCKNUTS . . . o v v v v v e e v et e e e e e mi e e e 120 120-150 163 163-203
INDOT SBRft SLBOOLE BEIOWE... v o+ ey a7 A1 e v e 1o s e 10 7-10 14 2-14
Lockplate Boit . . ... o s B s g, g Y S L W S e 23 20-25 31 27-34
Shift Fork Setscrews . . . . . .. .. .... T S s NS e i 0 S R R e 14 12.18 19 16-24

-~ e o L v e e -

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

e T i o i R , 30785
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Tools

=3 ©,
Q% T

TOOL
J-2619-01

TOOL TOOL e TOOL
J-29181 J-29163 J-29174 J-29184 or
1-29162

TOOL

J-8092 :‘1 = .

net!n'|Hmlwuul_mﬁ:!n ¥

TOOL ToOL TOOL
J-9276-3 3-29179 J-29169 tac
J-8614-03
\ §
. i TOOL
‘ ‘—Dm—/ii‘;,.__ J-25167
SRS S v —

o

TOoOL
J-26941

TOOL TOOL
J-25167 J-8001

T

TOOL
J-29168
h=1]
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PROPELLER
SHAFT

2E-1
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Driveline Vibration
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Lubrication

Propeiler Shaft Servics
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2E-10
2E-11
2E-8_
2E-9

Specifications

Tools

Universal Joint Angle Measurement and Adjustment
Universal Joint Servics

GENERAL

Jeep vehicles use tubular propeller shafts to transmit
engine torque from the transfer case to the front and
rear axles. Universal joints connect each shaft to the
transfer case and axle yokes. A splined slip yoke is used
at one end of each propeller shaft to compensate for
variations in shaft length caused by suspension spring
movement. ;

Because of the various driveline combinations avail-
able on Jeep vehicles, several different propeller siraft
“=-and universal joint designs are required.

Propaller Shaft Application .

The front propeller shaft on “herokee, Wagoneer and
Truck models is connected to the axle yoke with a single
cardan universal joint and to the transféfcase yoke with
a double cardan universal joint (fig. 2E-1).

80329

Fig: 2E-1 ~Front-Propeiler Shaft Assemblye— -
Cherokee, Wagonesr and Truck Modeis

—

The front propeiler shaft on CJ models is connected to
both the axle and transfer case yokes with singie cardan
universal joints. A slip yoke is used at the axle end of the

shaft (fig. 2E-2).

<

30330

Fig. 2E-2 Front Propeller Shait Assembly—CJ

The rear propeller shaft on Cherokee, Wagoneer and
Truck models is connected to both the axle and transrer
case vokes with single cardan universal joints. A slip
yoke is used at the transfer case end of the shaft (fig. 2E-
3).

The rear propeller shaft on CJ models is similar zo the
front shaft in appearance and construction. Singie car-
dan universal joints connect the shaft to both the axle
and transfer case yokes and the slip yoke is locazed at
the transfer case end of the shaft.

Universal Joint Application

Two different design universal joints are used Ior the
_various driveline combinations: a single cardan joint and
a double cardan joint.



2E-2  PROPELLER SHAFT

Fig. 2E-3  Rear Propeller Shaft Assembly—
Cherokes, Wagoneer and Truck Modeis

The single cardan joint is used for most applications
and consists of a single spider with four sets of needle
bearings, and four bearing seals, bearing caps, and bear-
ing cap retainers (fig. 2E-4). Clamp straps are used to
attach the joint to the axle and transfer case yokes.

BEARING CAP

J NEEDLE
BEARINGS

s
@/

SPIDER

RETAINING
cLiP 80333

Fig. 2E-4  Single Cardan Universal Joint

The double cardan joint, also referred to as a constant
velocity joint, consists of two spiders, a socket ball, a
link yoke, a socket spring and dust seal, a socket yoke,
and needle bearings, bearing seals, bearing caps and
bearing retainers for each spider (fig. 2E-3). The double
cardan joint is used for front propeiler shaft-to-transfer
case yoke applications on all Cherokee, Wagonéer and
Truck models.

DRIVELINE VIBRATION - ‘ -

Driveline vibration can be divided into two categories:
mechanical- or audible. Mechanical vibrations produce
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Fig. 2E-5 Doubie Cardan Universal Joint

visible motion in the fenders, rear view mirror, in-
strument panel or steering wheel, or can be felt through
the seats, floorpan or steering wheel. Audible vibrations
are heard or sensed above normal road and background
noise and may be accompanied by mechanical vibration.
In some cases, audible vibration occurs as a droning or
drumming noise while in other cases, it produces a bui-
feting sensation that is felt or sensed by the driver
rather than heard.

Driveline vibration may be caused by the front or rear
propeller shafts, axle or transfer case yokes, universal
joints, incorrect front or rear pinion angles, loose en-
gine-transmission-transfer case mountings or engine

‘driven accessories. Méchanical vibration is usually

caused by a damaged or worn driveline component. Au-
dible vibrations are usually caused by an incorreect uni-
versal joint angle or binding universal joints and are
most noticeable in the 40-60 mph (64-97 km/h) speed
range.

Vibration caused by a propeiler shaft may be the
result of:

* Undercoating on the shaft tube

* Excessive shaft runout

* Cracked or broken shaft seam welds

* Dented, bent or twisted shaft tube

* Worn or damaged shaft bearing yokes

* Loose universal joint clamp strap boits

* Tight, loose or binding slip yoke

* Tight, worn, binding or damaged universal join:

* Loose yoke retaining nut ]

Vibration caused by universal joints may be the resuit
of:

*-Loose-clamp strap-bolts

* Tight, loose; binding-or worn-slip-yoker - —~-

* Worn or damaged-universal joint spider

* Worn or damagedmeedle bearings or bearing caps
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__Vibration caused by axle, transfer -ase, engine or

pad (on axle), broken spring center bolt, or damaged

suspension components may be the resuit 6
* Loose yoke retaining nut -
o Excossive voke "unout

e [ncorrect universal joint angle

e Bent, worn, broken, or loose torque reaction bracket
or -ngine rear :rossmember

s Damaged or loose suspension spr:ngs or suspension
components

* Loose engine or transmission/transfer case support
cushions or crossmembers, broken spring mounting

engine driven accessories or drive belts

Driveline Vibration Diagnosis

If a driveline vibration condition should develop, do
not initiate corrective procedures until the vibration
source has been determined. This is important in avoid-
ing unnecessary or ineffective repairs. The following
Diagnosis and Repair (DARS) Charts will help to isolate
the most common causes of driveline vibration:

Driveline Vibration Diagnosis and Repair (DARS) Charts
Note: Refer to Chapter A — General Information for details on how to use this DARS chart.

SEQUENCE

RESULT

WHEEL/TIRE CONDITION

1. CHECK FOR BENT, CRACKED WHEELS
AND CUPPED OR DAMAGED TIRES.

___ CORRECTION NEEDED -
ROAD TEST

2. CHECK FOR MISMATCHED TIRE SIZES CORRECTION o
OR TREAD PATTERNS. NOT NEEDED

3. CHECK AND CORRECT TIRE INFLATION
PRESSURES AS NEEDED. T

4. ROAD TEST IF REPAIR OR REPLACEMENT" e NEEDED — e
WAS NEEDED. ROAD TEST

ROAD TEST = /IBRATION GONE >

- o #.1%

DRIVE 5- 10 MPH ABOVE VIBRATION ™
RANGE-THEN-SHIFT TO NEUTRAL,

LET SNGINE IDLE AND COAST—-THROUGH
VIBRATION RANGE.

ROAD ‘
TEsE -

) -

. VIBRATES DURING
COAST-THROUGH

L— VIBRATION STOPS
DURING COAST-
THROUGH (IN NEUTRAL)

WHEEL/ TIRE BALANCE

ADD BALANCE
WEIGHTS HERE

S -~ -
HEAVY 7 % g
SPOT g ! 1
o : # OF S
f " SPINDLE

TIRE OR WHEEL TRAMP, CORRECTIVE WEIGHT
OR WHEEL HOP LOCATION -

ADD BALANCE
WEIGHTS HERE

AT faaery
N\ i :
SPINDLE

HEAVY SPOT WHEEL CORRECTIVE WEIGHT
SHIMMY AND VIBRATION LOCATION

R L CR -

STATIC UNBALANCE

e
-

CORRECT AS NECESSARY AND ROAD )
TEST (MAX. WHEEL WEIGHT ALLOWANCE
IS 10 OUNCES)

B T e

DYNAMIC UNBALANCE

IF CORRECTION
WAS NEEDED-
REPEAT ROAD TEST

ROAD TEST OR
NO CORRECTION
NEEDED.

80787 A



2E-4 PROPELLER SHAFT

STEP

SEQUENCE

RESULT

LATERALLY
DIAL
INDICATOR

 CHECK
"WHEEL RUNOUT

LATERALLY

- v

TIRE LATERAL RUNOUT:

AVLTIBES ot i e i i 0.700

WHEEL RUNOUT:
LATERAL/RADIAL _ _ _ _ 0.045

NO CORRECTION
NEEDED

CORRECTION
NEEDED

RADIALLY

REPAIR OR
REPLACE AS
NECESSARY

ROAD TEST

TIRE RADIALRUNOUT: |

CHECK FRONT PROPELLER
SHAFT OPERATION

1. REMOVE REAR PROPELLER SHAFT
(ALIGN MARK SHAFT AND AXLE YOKE
FOR ASSEMBLY REFERENCE.

2. ROAD TEST WITH QUADRA-TRAC IN 4H-LOCK.
ROAD TEST MODELS 208 AND 300 IN 4-H.

- VIBRATION GONE"
OR NOTICEABLY

ROAD TEST REDUCED

NO CHANGE IN
VIBRATION LEVEL

CHECK REAR PROPELLER
SHAFT CONDITION

WORN, BINDING  WORN, LOOSE
BRINELLED BINDING SLIP
U-JOINTS YOKE ’

BENT EXCESSIVE
PAl R
TR UNgérROCOATING REPAIR OR REPLACE SHAFT

ON TUBE
. ROAD TEST

807878



PROPELLER SHAFT 2E-5

STEP . SEQUENCE RESULT

CHECK FRONT AXLE PINION AND
TRANSFER CASE YOKE RUNOUT
USING TOOL J-24649-1

TOOL J-24649-1

'

IF RUNOUT IS 0.007 OR MORE,
REINDEX YOKE, AND RECHECK
RUNOUT. REPLACE YOKE IF
REINDEXING DOES NOT

MAXIMUM ALLOWABLE CORRECT RUNOUT.*®

RUNOUT AT EITHER REINSTALL PROP SHAFT.

YOKE IS 0.006 (0.15 mm)

ROAD TEST

*REPLACEMENT YOKE RUNOUT
SHOULD BE CHECKED ALSO.

CHECK REAR PROPELLER SHAFT
RUNOUT USING DIAL INDICATOR.

- REINDEX SHAFT
180° AND RECHECK
RUNOUT.

l

¥

MAXIMUM ALLOWABLE RUNQUT OF SHAFT
1S .015 (INCHES) TOTAL INDICATOR RUNOUT
AT ENDS AND CENTER OF SHAFT. AT SHAFT
ENDS, MEASURE RUNOUT 3 INCHES FROM
SHAFT WELD SEAMS.

0! ®0®e 0®Q

REPLACE SHAFT

ROAD TEST et

1

80787
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2E-6 PROPELLER SHAFT

S SEQUENCE RESULT

A oty ot - : weosd of ; 3
4 CHECK REARAXLE PINION UPWARD ANGLE . o

AND ENGINE.DOWNWARD ANGLE . -

. —— e L e : :
— 4°
r}r‘m—x J_ J S
\ Bag

ENGINE AXLE
DOWNWARD  PINION

ANGITE A"::EV:QRD ADJUST ANGLES
* AS NEEDED

ﬁ . |
4

REAR AXLE PINION ANGLE
MUST BE %2 TO 1%4° ( 1° PRE-
FERRED) BELOW ENGINE
ANGLE. USE APPROPRIATE
SHIMS TO CORRECT ANGLE

&
|

1. REMOVE FRONT PROPELLER SHAFT (ALIGN
MARK SHAFT AND AXLE YOKES FOR ASSEMBLY

CHECK REAR PROPELLER REFERENCE).

SHAFT OPERATION
2. ROAD TEST WITH QUADRA-TRAC IN
4H-LOCK AND MODELS 208 AND 300 IN 4H.

i VIBRATION GONE OR
[ NOTICEABLY REDUCED
NG CHANGE IN b
T VIBRATION.LEVEL ®'_-’

CHECK FRONT PROPELLER
SHAFT CONDITION

D08 &

WORN, BINDING WORN, LOOSE BENT EXCESSIVE PAINT
BRINELLED BINDING TUBE OR UNDERCOATING REPAIR OR
U.J0|NT SLIP YOKE ON TUBE REPLACE SHAFT

ROAD TEST . .

@O
1

807870
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STEP SEQUENCE

RESULT

CHECK REAR AXLE PINION. AND TRANSFER CASE’
YOKE RUNOUT USING TOOL J-246489-1

TOOL J-24649-1

MAXIMUM ALLOWABLE
RUNOUT AT EITHER
YOKE IS 0.006 (0.15 mm)

*
REPLACEMENT YOKE RUNOQUT
SHOULD BE CHECKED ALSO

O

; %

IF RUNOUT 1S 0.007 OR MORE, REINDEX
YOKE AND RECHECK RUNOUT. REPLACE
YOKE IF REINDEXING DOES NOT CORRECT
RUNOUT. * REINSTALL PROP SHAFT.

¥

ROAD TEST

I

-®

CHECK FRONT PROPELLER SHAFT
RUNOUT USING DIAL INDICATOR

MAXIMUM ALLOWABLE RUNOUT OF SHAFT
IS .015 (INCHES) TOTAL INDICATOR RUNOUT

l Of

REINDEX SHAFT 180°
AND RECHECK RUNOUT =

l

REPLACE
SHAFT

AT ENDS AND CENTER OF SHAFT. AT SHAFT WSS 5
ENDS, MEASURE RUNOUT 3 INCHES FROM -
SHAFT WELD SEAMS.
-
CHECK FRONT AXLE PINION AND FRONT NOTE: Front axie pinion angle is measured
PROPELLER SHAFT ANGLES using same procedure as rear axle pinion
PR On angle. Front propeiler shaft angle is measured
] ; :
g 4 5 by placing protractor on front driveshaft.
——/-’—\*rﬂ. } {Do not use engine downward angle as base for
IR = | adjusting front axie pinion angie.] Record
/ : “\: readings.
ENGINE'\L
FRONT AXLE PINION ANGLE 4o
MUST BE %° TO 1%° (19 PRE-
FERRED) ABOVE FRONT PRO- ROAD
PELLER SHAFT ANGLE. USE \ TEST
APPROPRIATE SHIMS TO
_ | OBTAIN CORRECT ANGLE
e

30787E
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~ engine downward angle:

2E-3 PROPELLER SHAFT

—.

UNIVERSAL JOINT ANGLE MEASUHEMENT AND
ADJUSTMENT - o

& P "

When torque is transmitted through single cardan
universal_ joints _operating_at an angle, the rotating.

speeds of the dnvmg and driven yoke will differ. In
operation, the driving yoke rotates at a constant_ speed
while the driven yoke speeds up and slows down twice
every revolution.

This difference in driven yoke rotating speed is pro-
portional to the operating angle of the universal joint. In
effect, the greater the universal joint operating angle,
the greater the speed fluctuation of the driven yoke.

[f fluctuation is excessive, driveline vibration will oc-
cur. As a result, the universal joint operating angles
must be controlled to minimize this effect.

On some Jeep models with Quadra-Trac, an incorrect
rear propeller shaft universal joint angle will generate
an audible-type vibration. The vibration occurs as a
constant booming or drone-like sound most noticeable in
the 40-60 mph (64-97 km/h) speed range.

If a vehicle exhibits this condition, the rear propeller
shaft universal joint and engine angles must be checked.
[f the angles are not within specified limits, shims must
be installed between the rear axle spring pads and rear
spring to correct the angles. Shims are available in one,
two and three degree increments for this purpose. The
angle measurement and correction procedure is as
follows:

(1) Place vehicle on level surface.
(2) Measure engine downward angle as follows
(a) Position protractor on left side of engine

‘block at transmission mounting ear. Place protractor-in

fore and aft dxrectxon Use rmrror to view protractor if
necessary.

(b) Record engine downward angle, remove pro-
tractor and proceed to next step.

(3) Measure pinion upward angle as follows: -

(a) Place' protractor om left side of rear axle
housing on flat machined surface of housing that is next
to welded plug. Be sure this surface is free of weld flash.

(b) Record pinion upward angle, remove pro-
tractor and proceed to next step.

) If pinion upward angie is one degree less than
engine downward angle, pinion angle is within specified
limits. Check for other causes of vibration.

(5) If pinion upward angle is greater than engine
downward angle by more than one degree, pinion angle
must be adjusted as follows.

EXAMPLE: If the engine angie measures 5 degrees
downward and the pinion angie measures 7 degrees up-
ward, the pinion angle must by adjusted downward 3

degrees. This changes the pinion downward angle to 4

degrees which is the required one degree less than the

_(6) Adjust pinion angle as outlined in_following
steps

(7) Raise rear of vehicle and place aupport stands

under frame ratls. 7
(8) Position hydraulic jack under axie housing and
raise jack just:emrough to support wexght of axie.

— = —-(9)Remove rear wheeis: =

(10) Loosen rear spring U-boit nuts.
(11) Install appropriate degree tapered shim between
spring and axle spring pad as follows:

(a) On vehicles with spring mounted above axie,
if angle must be adjusted downward, install shim so
thickest end is facing front of vehicle. However, if angie
must be adjusted upward, install shim so thickest end is
facing rear of vehicle.

(b) On vehicles with spring mounted below axle.
if angle must be adjusted downward, install shims so
thickest end is facing rear of vehicle. However, if angle
must be adjusted upward, install shims so thickest end
is facing front of vehicle.

(12) Tighten U-bolt nuts to 100 foot-pounds (135
Nem) torque.

(13) Install rear wheels.

(14) Remove support stands and lower vehicle.

LUBRICATION

The propeller shaft slip yoke and upiversal joints on
all Jeep vehicles require periodic lubrication. Refer to
the Maintenance Schedule in Chapter B for specific
details.

Lubricant Type

When lubricating the slip yokes and universal joints,
use*Jeep Chassis Lubricant or an equivalent lithium-
base-chassis grease only.

Lubrication Intervais

On Cherokee, Wagoneer and Truck models, the siip
yokes and universal joints must be lubricated at 10,000
mile (16 000 km) or 10 month intervals in normal service
and at 5,000 mile (8 000 km) or 5 month intervals for
heavy duty service.

On CJ models, the slip yoke and universal joints must
be lubricated at 5,000 mile (8 000 km) or 5 month inter-
vals in normal service and at 3,000 mile (4 800 km) or 3
month intervals for heavy duty service.

Lubrication Fittings

_Externally mounted lubrication fittings are located in
the slip yokes and singie cardan universai joint spiders
for lubrication purposes.

Double cardan universal joints have.special ball and
sprmg fittings that require a needle-type lube gun nozzie_

' adapter (fig. 2E 2E-7). When lubricating double. cardan

Jjoints; use LubgeFitting Adapter J-25512-2 ( (figr 2E-8) or
Alemite Lube Fitting Adapter 6783 or equivalent.
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CAUTION: [ s important that the recommended l1D-
ricant and ludreation schedule be adhered to. Fuilure to
com ply with Luorication requirements may result in pre-
‘muature wear or propeller shaft components.

LUBE
i FITTINGS

90143

Fig. 2E-6  Doubie Cardan Joint Lube Fittings

TOOL J-25512-2
90144

Fig. 2E-7 Douhie Cardan Lube Fitting Adapter

PROPELLER SHAFT SERVICE

Removal—rFront Shaft

(1) Raise vehicle.
(2) Mark propeller shaft yokes, transfer case output
shaft yoke, and axle yoke for assembly alignment

reference.
(3) Disconnect propeller shaft at axle and transfer
case yokes and remove shaft.

Instailation—Front Shaft

(1) Align reference marks on propeller shaft and
vokes and install propeller shart.

(2) Tighten clamp strap boits to 15 foot-pounds (20
Nem) torque. -

(3) Lower vehicle.

. Removal—~Rear Shaft

(1) Raise vehicle.

(2) Mark propeller shaft, transfer case yoke or
flange, and axle voke for assembiy aliznment reference.

(3) Disconnect shaft at transfer case and axle yokes
and remove shaft.

Installation—Rear Shaft

(1) Align reference marks on propeller shaft yokes
and install shaft.

(2) Tighten clamp strap bolts to 15 foot-pounds (20
Nem) torque.

(3) Lower vehicle.

UNIVERSAL JOINT SERVICE

The single and double cardan universal joints are
serviced as assemblies. Both universal joint types can be
disassembled for inspection and replacement purposes.”

Disassembly—Single Cardan Joint

(1) If slip yoke universal joint is to be replaced,
paint alignment marks on slip yoke and propeller shaft
for assembly reference and remove slip yoke from shaft.

(2) Remove loose bearing caps from spider and ap-
ply penetrating oil to bearing caps seated in shaft yoke.

(3) Mount propeller shaft or slip yoke in vise.

CAUTION: Do not clamp the propeller shayt tube in
the vise. Clamp the forged portion oy the slip yoke or
propeller shart yoke i the wvise only. Also. to avoid
distorting either of the yokes, do not overtighten the
vise.

(4) Remove bearing cap retainers (fig. 2E-4). Tap
ends of bearing caps with hammer to relieve pressure on
retainers if necessary. - ,

' (5) Reposition shaft in vise so yoke is supported on
vise jaws. :

(6) Tap end of one bearing cap with hammer until
opposite bearing cap is driven out of roke.

(T) Reposition shaft yoke in vise and tap exposed
end of spider to drive remaining bearing cap out of yoke.

{8) Remove spider from yoke.

Cleaning and Inspaction

lean the yoke bearing cap bores with soivent and a
wire brush. Be sure to remove all rust. corrosion or dirt.
Wash the bearing caps, bearings anc spiders in solvent
and wipe them dry with a shop cloth.

Inspect the bearing caps, needle bearings and bearing
surraces of the spider for evidence of brinneiing, exces-
sive wear, flat spots, scoring or cracks. Replace the com-
plete assembly if any part exhibits these conditions.
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Asssmbly—aSingie Cardan Joint

(1) Lubricate all needle beai‘ings, bearing caps and
bearing surfaces of spider with chassis grease. Also ap-
ply~thin film of “Fease to exterior surface of bearing
£aps.. e i,

(2) Install bearing cap seals on spider.

_ (3) Install

{4) Position spider in shaft yoke and install opposite
bearing cap and needle bearing assembly in yoke.

(5) Support yoke on vise jaws and seat both bearing
caps in yoke using hammer.

(6) Install bearing cap retainers. Tap ends of bear-
ing caps to seat caps fully if retainers are difficult to
install.

(7) Install two remaining bearing cap and needle
bearing assemblies on spider. Use rubber band or tape to
retain these caps on spider until shaft is to be installed.

Disassembly—Double Cardan Joint

NOTE: The socket yoke, ball, spring, needle bearings,
retuiner und thrust washers are serviced as an assembly
only (fig. 2E-6). When servicing the double cardan Jjownt,
do not disussemble these co mponents. If any one com-
povent is damaged, replace the ussembly.

(1) Remove all bearing cap retainers.

(2) Mark bearing caps, spiders, propeller shaft
yoke, link yoke and socket yoke for assembly alignment
reference.

(3) Remove bearing caps attaching front spider to
propeller shaft yoke as follows (fig. 2E-3):

(a) Use 5/8 socket as bearing cap driver and 1-

. 1/16 socket as bearing cap receiver.

(b) Place 5/8 socket on one bearing cap and 1-
1716 socket over opposite bearing cap.
" {c) Mount assembly in vise so vise jaws bear
directly against sockets positioned on bearing caps.
(d) Tighten vise to press first bearing cap out of

7 link yoke.

(e) Loosen vise, reposition sockets and press op-

posite bearing cap out of link yoke.

(4) Disengage propeller shaft yoke from link voke.

(5) Remove bearing caps attaching front spider to
propeller shaft yoke as outlined in step (3).

(6) Remove front spider from yoke.

(7) Remove bearing caps attaching rear spider to
link yoke as outlined in step (3) and remove rear spider
and socket yoke from link yoke.

Cleaning and Inspaction

Clean the yoke bearing cap bores with solvent and a
wire brush. Be sure to remove all rust, dirt and corro-
sion from the bores. Wash the universal joint com-
ponents in solvent and wipe'them dry with a shop cloth.

1l one bearing and needle bearingﬁ assembly
‘part-way into shaft yoke.

Inspect all bearings and oearing surfaces Jor excessive
wear, gailing, brinneling, scoring, flat SPOTS Or cracxs.
Inspect the vokes for distortion, cracks or worn bearing
cap bores. Repiace the compiete assembly if any com-

oonent exaibDits thess condilicas.

Assembly—Double Cardan Joint

NOTE: When assembling the universal Joint, be sure o
align the spiders und yokes according to the reference
murks made during disassembly.

(1) Lubricate all bearings and bearing contact sur-
faces with lithium-base chassis grease.

(2) Install bearing caps on transfer case voke ends
of rear spider. Secure caps to spider using tape.

(3) Assemble socket yoke and rear spider.

(4) Position rear spider in link voke and install
bearing caps. Press caps into voke using 5/8 socket. Be
sure to press caps into yoke bores far enough to expose
bearing cap retainer grooves.

(5) Install rear spider-to-link yoke bearing cap
retainers.

(6) Position front spider in propeller shaft voke and
install bearing caps. Press caps into yoke using 53/%
socket. Be sure to press caps into yoke bores far enough
to expose bearing cap retainer grooves.

(7) Install front spider-to-propeller shaft voke bear-
ing cap retainers.

(8) Install thrust washer and socket spring in bail
socket bearing bore, if removed.

(9) Install thrust washer on ball socket bearing boss
(located on propeller shaft yokes,.if removed.

(10) Align ball socket bearing boss on.propeller shar:
yoke with balil socket bearing bore and insert boss into
bore.

(11) Align front spider with link yoke bearing cap
bores and install bearing caps. Press- caps imto yoke
using 5/8 socket. Be sure to press caps into yoke bores
far enough to expose bearing cap retainer grooves.

(12) Install front spider-to-iink yoke bearing cap
retainers.

SPECIFICATIONS

Universal Joint Angie Chart

[ Front Rear
OK Range | Set-To | OK Range | SerTo
Cherokee |
Wagoneer 6980 70 4060 | 50
Truck .
CJ 39.59 40 4060 50
70556
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Torque Specifications

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

USA (ft-ibs) Metric (N-mj
i " Service Service
_ Service In-Use Service In-Use
Set-To Recheck Set-To Recheck
Torque Torque Torque Torque

Pinion Yoke Nut:

e T L A T S A 210 200-220 285 271-298
Model 80 Axle. . . . . . . . . e 260 250-270 352 339-366

AMIG = d 0o vt 3 T S R T i e e e e e g et Add 5 in-lbs. (0.56 N-m) torque measured at
: disassemble. Refer to Pinion Seai anad Yoke

Replacement, Chapter 2F- AMC—Jeep Axle.
Universal Joint Clamp Strap Bolt . . . . . . . . . .. . .. 15 13-18 20 18-24

All Torque vaiues given in foot-pounds and newton-meters with dry fits unless otherwisa specified.

80336

Toois
LUBE FITTING
ADAPTER TOOL
J-25512-2
J-24649-1
., YOKE RUNOUT
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SECTION INDEX

Page Page

Axie Testing and Dlagnosis  2F-1 Standard Differentlal  2F-21
Front Axie  2F-2 Tools 2F-53

Front Drive Hubs  2F-48 Trac-Lok Differential  2F-40

Rear Axis 2F-13

AXLE TESTING
AND DIAGNOSIS

Page . Page

Axie Test and Diagnosis  2F-1 Tira Noise Diagnosis 2F-1
General  2F-1 Wheei Bearing Dlagnosis 2F-1
GEMERAL TIRE NOISE DIAGNOSIS

Because certain types of tire tread wear or tread pat-
terns may produce objectionable noises, drive the ve-
hicle on various types of road surfaces and listen for a
change in the noise. If the noise varies with the type of
road surface, the tires may be causing the noise.

‘Vhen diagnosing an axle or front drive hub noise
“#rondition, obtain"a conplete description of the noise and
— -_-driving conditions-when the noise occurred. A prelimi-
narv road test with the owner demonstrating the com-

plz: 1t condition is recommended.

. The action of transmitting engine torque to the wheels WHEEL BEARING DIAGNOSIS
.+ will produce some noise-in all axles. Slight axle noises .

con:‘ned to a brief speed range or specific period are
cons tered normal.

Worn, loose, or damaged wheel bearings can be con-
fused with axle noises. Wheel bearing noise is usually
more noticeable when coasting at lower vehicle speeds.
Applying the brakes‘gently while the vehicle is moving
will usually change wheel bearing noise. Another test
involves turning the vehicie alternately left and right
while moving straight ahead at relatively low speed.
This manuever side-loads the bearings and should cause
the problem bearing to become noisier.

N.:es produced by the engine, transter case, trans-
misz n, tires, wheel bearings, exhaust system, prop-
eller :naft, or the action of wind on the body or grille
mav e incorrectly diagnosed as axle noise. It is impor-
tant - test the vehicle thoroughly in order to isolate the
prot - component and avoid unnecessary repair.

D:.::ng the road test, stop the vehicle, shift the trans-
miss o« into neutral, and operate the engine at various  AXLE TEST AND DIAGNOSIS ;
speedas. If the noise is heard during this test, the noise is
being >roduced by the engine, exhaust system, clutch,
trans::ssion, transfer case, or by engine driven ac-
cessor equipment. - - - -

Before testing the axle, drive the vehicle a distance
sufficient to warm the axles and axle lubricant. During
the test, operate the transmission and .transfer case in
every gear combination.

Before road testing, check and correct the tire in- Axle noises are usually related to vehicle speed rather
flation pressures and axle lubricant levels. than engine rpm or transmission gear range. '



2F-2 AXLES - FRONT HUBS

Axle noises may be classified into two types: gear
noise and bearing noise.
~e=(Fear neise is Often’ described "as a whine or high-
< 'pitched resonating-seurrd. It issusually more pronounced
at certain vehicle speeds and within a narrow speed
_range_under_ a drive | 4acceleratm~g‘. oad), co coast (deceler-
ating [o rad) or float (constant speed) condmon

Axle bearing noise is usually constant and the pitch is
related to vehicle speed.

Since the pinion gear rotates faster than the ring gear,
the pinion bearings produce a higher pitch sound than
the differential bearings. The pinion bearings are usu-
ally heard at lower vehicle speeds of 20 to 30 mph (32 to
48 km/h).

Differential bearings produce a lower pitch sound be-
cause they are rotating at the same speed as the wheels.
Differential bearing noise will not vary when the vehicle
is turned alternately left and right or when the brakes
are gently applied.

Axis Noisy On Puil and Coast

» Excessive ring and pinion backlash.

* Excessive pinion end play.

e Worn pinion bearings.

* [ncorrect pinion depth adjustment.

* Incorrect lubricant (Trac-Lok differential).

Axie Noisy On Puil

* Incorrect ring and pinion _backlash or depth

adjustment’..
¢ Damaged or worn pinion bearings.
* o Incorrect pinion bearing preload.

Page

Axie Housing Inner Oll Seai  2F-11
Axie Housing Service  2F-4
Axle (dentification  2F-3

Axie instailation  2F-12

Axis Removai  2F-11
Axie Shat  2F-5

Axie Shaft Seal  2F-11
Axie Shaft Universai Joint  2F-7
Front Whesi Alignment  2F-4

AXLE NOISY ON COAST

* Excessive ring and pmton backlasir= =~

e Excessive pinion end play.

*Worn or-damagedpinion or differentiar dearings.
*Excessive differential bearing preload:

Backiash

Excessive driveline backlash may be the result of
backlash in the transmission, transfer case, propeller
shaft yokes or slip joint splines, universal joints, ring
and pinion gears, differential gears, front axle shart
splines or universal joints, or rear axle shaft spiines.

Chatter—Trac-Lok Differsntial

Trac-Lok chatter is usually caused by using non-rec-
ommended lubricants. If chatter occurs, drain and refill
the axle with Jeep Axle lubricant or equivalent only.

Other Axie Conditions

A knocking noise heard at low speed or when coasting
may be caused by loose fitting differential side gears. If
this condition is encountered, operate the venicle at the
speed where noise is loudest and apply the brzkes
lightly. If loose fitting gears are causing the probiem,
the noise level will usually decrease when the brakes are
applied.

Differential gear noise is considered normal when
spinning a wheel with an on-the-vehicle wheel balancer,
or when the wheeis are spinning on icy or other types of
low traction surface.

Whenever axie noise is caused by worn or damaged
bearings, do not replace the gears unless“they are aiso
worn or damaged. Similarily, if axle gears are causing
noise, do not replace the bearings unless they are worz
or damaged. \

FRONT AXLE

Pags
General  2F-2
High Steering Effort  2F-4
Pinion Seal and Yoke  2F-5
Specifications  2F-12
Spindle Bearing  2F-11
Steering Knuckle Installation  2F-10
Steering Knuckls Removal  2F-3
Steering Xnuckle Bail Studs  2F-38
Turning Angle Adjusimeat  2F-12

GENERAL i -

- A drive-type front axle with steering knuckles and
hypoid differgn;ia}' gears »is; u_sed on all .,J;feep models.

Engine torque is transmitted to the wheels-through fuil-
floating, two-piece axle shafts which have connecting
universal joints (fig. 2F-1). The axle shafts revoive
within and.are supported by the steermg knucxies. Ooe'x -
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end steering knuckles which pivot on ball studs are used
on all Jeep front axles.

The Model 30 front axle is us

ed on all CJ m*od'éls The

Model 44 front axle.is used on all Cherokee, Wagoneer
and Truck models. Service procedures Zor the two axle
models are the same. S

On all front axles, toe-in and caster are the only ad-

justable alignment angles. Camber is built into the axie

S WN =

®

10.

11.
12

13.
14.

18.
16.
170
18.
19:
20.

. FILL PLUG

. AXLE HOUSING COVER
. AXLE HOUSING COVER GASKET .
. DIFFERENTIAL BEARING

-

CAP BOLT

. DIFFERENTIAL BEARING

CAP

. DIFFERENTIAL BEARING

CuP (2)

. PINION MATE SHAFT
. THRUST WASHER
. DIFFERENTIAL SIDE

GEAR

DIFFERENTIAL PINION
GEAR

THRUST WASHER

RING GEAR MOUNTING
BOLTS

DIFFERENTIAL BEARING (2) -

DIFFERENTIAL BEARING
PRELOAD SHIMS
DIFFERENTIAL CASE
PINION MATE SHAFT PIN
RING GEAR

PINION GEAR

SLINGER

PINION BEARING:™ i

(2)

MODEL 30

7 TAXLE HUB COMPONENTS_ 3

21. PINION BEARING CUP

22. PINION DEPTH SHIMS

23. BAFFLE

24. AXLE HOUSING

25. PINION PRELOAD SHIMS

26. OIL SEAL

27. DUST ZAP

28. YOKE

29. WASHER

30. PINION NUT

31. UPPER 3ALL STUD SPLIT
RING SEAT :

32. UPPER BALL STUD NUT

33. COTTER PIN

Fig. 2F-1

3

AXLE IDENTIFICATION

On Model 44 front axles, the axle code number is cast
into the upper surface of the reinforcing rib at the lefi
side of the axle housing (fig. 2F-2).

S

!
12
i

35. UPPER BALL STUD
36. SPINDLE

37. SEAL

38. BEARING

39. BEARING CUP

40. HUB

41. INNER LOCKNUT
42. WASHER It
43. OUTER LOCKNUT
44. SPRING CUP*

45. PRESSURE SPRING*
46. DRIVE GEAR*

47. SNAP RING

48. HUB CAP*

- 34, LOWER 8ALL STUD JAMNUT 49. SPINDLE BEARING
Front Axie Assembly

A

MODEL 44
AXLE HUB COMPONENTS

50. WASHER

51. SEAL

52. SEAL SEAT
53. AXLE SHAFT

and cannot be adjusted. Refer to Front End Alignment
for adjustment methods.

“54. STEERING KNUCKLE
55. STEERING STOP BOLT

56. LOWER BALL STUD

57. SNAP RING

58. TIE ROD

59. TIE ROD END NUT

50. SPINDLE

61. SEAL

62. BEARING

63. BEARING CUP

64. HUB )

65. TABBED WASHER '~
" 66. INNER-LOCKNUT

§7. LOCK WASHER .

68. OUTER LOCKNUT

69. GASKET

70. SNAP RING

71. INNER OIL SEAL

* NOT USED WiTH FRONT

DRIVE HUBS stz

ye

;
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" MODEL NUMBER

gFa f /
e Taaih ¢ =

J42298

Fig. 2?-2 Model 44 Front Axie Code Number Location

On Model 30 front axles, the axle code number is cast
into the bottom surface of the differential housing.

The axle build date and manufacturers build date are
stamped on the right-side axle tube adjacent to the axle
housing cover.

The axie build date is decoded as follows: The first
number represents the month, the second number the
day of the month, the third number the year, the letter
the shift, and the last number is the assembly line. If
there are two build dates, the latter date will indicate
when the brake components were installed.

The gear ratio tag attached to the left side of the axle
housing cover indicates the Jeep manufacturing refer-
ence part number and the numerical tooth combination
of the ring and pinion gears.

Axle Ratio and Code Letter Chart

- Differentiai * Gear: Code Pinion=to=Drive
Type Ratio Latter Gear Teeth
Standard . =273 AA 15/41
Trac-Lok o - oo T asar T -
Standard 331 88 13/43
Trac-Lok 331 cC. 13/43
Standard 3.54 AT 11/39°
Trac-Lok .=~ 3.54 N 11/39
Standard 373 GG 11/4
Trac-Lok 3.73 Q 1/41
81014
AXLE HOUSING SERVICE

The front axle housing should be inspected period-
ically for weid cracks or other damage that could cause
loss of lubricant, affect driving characteristics, or result
in front end misalignment.

NOTE: [f the vehicle is driven through water that is
deep enough to cover the front hubs, steering knuckles
and braie components should be disassembled and. in-
spected for water-dirt contamination and water dam-
age. All compoments should be cleaned: thoroughly,

examined carerully, and lubricated as necessary berore
assembly. Durmg the inspection, pay particular atzen-
tion to the axle bearings, spindle bearings and broie
components. Damaged or contaminated parts should be
replaced.

FEUN*T WHEZL ALIGNWMENT

Toe-in and caster are the only adjustable front align-
ment angles. Camber is built into the axle during manu-
facture and cannot be adjusted.

An alignment rack should be used to check the align-
ment angles. The use of a rack will ensure more accurate
readings and avoid the possibility of incorrect
adjustments.

Toe-in is adjusted by lengthening or shortening the
steering tie rod. Caster is adjusted by installing tapered
shims between the front axle spring mounting pad and
front spring. Refer to Front Wheel Alignment in Chap-
ter 2M for measurement and adjustment procedures. -

HIGH STEERING EFFORT

High steering effort or slow return of the steering
mechanism after turns may be the result of excessive
steering knuckle ball stud preload. If this condition oc-
curs and all other items affecting steering effort are
functioning normally, ball stud preload should be
checked as follows:

Bail Stud Prefoad Measurement

(1) Raise vehicle.

(2) Remove front wheels.

(3) If vehicle has steering damper, disconnect
damper at tie rod and move damper aside.

(4) Unlock steering column.

(5) Disconnect steering connecting rod. On CJ mod-
els, disconnect rod at right-side steering knuckle. On ail
other models, disconnect connecting rod at right-side of
tie rod.

(6) Remove cotter pin and retaining nut attaching
tie rod to right-side steering knuckle. Diseard cotter pin.

(7) Rotate both steering knuckles through compiete
arc several times. Work from right-side of vehicle o
rotate knuckles.

(8) Assemble socket and 0-50 foot-pound (68 Nem)
capacity torque wrench and install wrench on tie rod
retaining nut.

NOTE: The torque wrench must be positioned at a 39
degree angle to the steering knuckle arm to obtain an
accurate reading.

(9) Rotate knuckles slowiy and steadily through a
complete arc and measure torque required to rotate
knuckles.

(a) If reading is less than 25 foot-pounds (34
Nem), turning effort is within specifications and fault is
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not in steering knuckle. Check steering gear, pump, and
column.

_ (b) If reading is more than 25 foot-pounds (34
Nem), turning effort is excessive. Proceed to next step.

(10) Disconnect tie rod from both steering knuckles.

.(11) Install .1/2 x 1 inch bolt, flat washer, and nut in
tie- rod stud mounting hole in one steering knuckle.
Tighten bolt and nut securely.

(12) Assemble and install socket and 0-50 foot-pound
(68 Nem) capacity torque wrench on bolt previously in-
stalled in steering knuckle.

NOTE: The torque wrench must be positioned at a 90
degree angle to the steering knuckle arm.

(13) Rotate steering knuckle slowly and steadily
through complete arc and measure torque required to
turn knuckle.

(14) Install bolt, flat washer, nut, torque wrench and
socket on opposite steering knuckle and measure torque
required to rotate knuckle.

(a) If reading is less than 10 foot-pounds (14
Nem), steering effort is within specifications and fault is
not in knuckle ball studs. Check for tight or damaged tie
rod ends, lubricate or replace as necessary, and proceed
to next step. : :

(b) If torque reading is more than 10 foot-
pounds (14 Nem), turning effort is excessive. Proceed to
Ball Stud Preload Correction procedure.

(15) Install tie rod. Tighten tie retaining nuts to 35
foot- pounds (47 Nem) torque and install replacement
cotter pins.

(16) Install connecting rod. Tighten connecting rod
retaining nuts to 60 foot-pounds (81 Nem) torque on CJ

models and 75 foot-pounds (102 N'm) torque on all other

models. Install replacement cotter pms ,
(17) Installfront wheels. v (1 B o MG0S. BT
(18) Lower vehicle. -

Bail Stud Preioad Correction = e

(1) Remove front axle shafts as outlined in this
chapter.

(2) Loosen lower ball stud jamnut.

(3) Remove cotter pin and slotted nut from upper
ball stud.

(4) Unseat upper and lower ball studs by striking
studs with lead hammer.

(5) Remave upper ball stud split ring seat using
Tool J-23447. Discard seat after removal.

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

- (7) Clean upper ball stud split ring seat threads,

lower ball stud taper in steering knuckle, threads and

tapered surfaces of ball studs, and upper ball stud re- ...

taining nut threads.
(8) Position steering knuckle on-axle.and install re-
placement lower ball stud jamnut finger tight (only). .

C(9) Install and tighten upper ball stud siotted nut <o
10-20 foot-pounds (13-27 Nem) torque to draw lower bail
stud into tapered hole in axle yoke. Do not install upper
ball stud split ring seat at this time.

(10) Tighten replacement lower ball stud jamnut <o
80 foot-pounds (108 Nem) torque.

(11) Remove upper ball stud slotted nut and install
replacement split ring seat using Tool J-23447. Tighten
seat to 50 foot-pounds (68 Nem) torque.

(12) Install slotted nut on upper ball stud. Tighten
nut to 100 foot-pounds (136 Nem) torque. Align and
install cotter pin without loosening slotted nut.

NOTE: If the cotter pin holes in the nut and stud are
not aligned, tighten the nut (only) to align the holes.
Never loosen the nut to align the holes.

(13) Install front axie shafts and steering spindles
loosely and measure turning effort of each steering
knuckle as described in Ball Stud Preload Measurement.

(a) If turning effort is less than 10 foot-pounds-
(14 Nem) torque, proceed to next step.

(b) 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. .

NOTE: If the Bail Stud Preload Correction Procedure
is repeated. tighten spiit ring seat to 50 foot-pounds (58
Nem) torque. Also, tighten the slotted nut on the upper
ball stud to 80 foot-pounds (108 Nem) torque.

(14) Install front axle shafts.

(15) Connect tie rod to steering knuckle arms.
Tighten tie rod end retaining nuts to 45 foot-pounds (61
Nem) torque and install replacement cotter pins.

(16) Attach connecting rod to tie rod. Tighten con-

" necting rod end retaining nut to 60 foot-pounds (81 Nem)
_ torque on CJ models and 75 foot-pounds (102 Nem)

torgue on all other models.
(17) Connect steering damper to tie rod, if equlppeu
(18) Install front wheels. Tighten wheel retaining
nuts to 80 foot-pounds (108 Nem) torque.
(19) Lower vehicle.

PINION SEAL AND YOKE

Removai

(1) Raise vehicle.

(2) Mark propeller shaft and yoke for assembiy
alignment reference and disconnect propeller shait from
yoke.

(3) Remove pinion nut and washer using socket,
breaker bar, and Tooi J-3614-01 (fig. 2F-3).

(4) Remove yoke using Tools J-8614-01, -02, -03 (fig.
2F-4).

(5) Remove pinion seai using Tool J-25180.
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TOOL
J-22575

TooL /
J-8614-01 41425
Fig. 2F-3 Pinion Nut Removal
Installation

(1) Install replacement seal using Tool J-25104.

(2) Install yoke.

(3) Install pinion washer and nut. Tighten nut to
210 foot-pounds torque.

(4) Align reference marks on propeller shaft and
yoke and connect shaft to yoke. Tighten shaft-to-yoke
attaching bolts or nuts-to 16 foot-pounds (22 Nem)
torque.

(5) Lower vehicle.

e R

P » e Ry » - e ..—::0‘ -..
TooL o e 4

J-8614-03 e - i

J-8614-02

TOOL
J-8614-01

BEERE

Wem - -

AXLE SHAFT

—- =~ Removat=C Modeis—

— ... (1) Raise vehicle. e
- —-(2) Remove disc brake caliper. Refer to Chapter 2G.
~3rRemover-boits attaching ‘ront hub to axle and

remove hub body and gasket.

(4) Remove retaining ring from axle shaft.

(5) Remove hub clutch and bearing assembly from
axle.

(6) Straighten lip of lock washer.

(7) Remove outer locknut, lock washer, inner lock-
nut, and tabbed washer. Use Tool J-25103 to remove
locknuts.

(8) Remove outer bearing and remove disc brake
rotor.

(9) Remove disc brake caliper adapter and splash
shield.

(10) Remove axle spindle.
(11) Remove axle shaft and universal joint assembly.

Instailation—CJ Modeis

(1) Clean all parts thoroughly.

(2) Install axle shaft and universal joint assembly.
Insert splined end of axie shaft into differential side
gear and push shaft into place.

(3) Install axle spindle.

(4) Install splash shield and disc brake caliper
adapter. ?

(5) Lubricate and install outer bearing in disc brake
rotor.

I (6) Install disc brake rotor on spindle.
(7) Install" tabbed washer and inner locknut.

- Tighten locknut-to 50 foot-pounds (68 N em) torgue; then
-back off locknut-176-turn (45°-65°). Rotate wheel while

tightening inner locknut to seat bearings evenly. Use

__Tool J-25103 to tighten locknut. .

" <{8)-Install lock- washer and outer locknut. Tighten
locknut to 50 foot-pounds (68 Nem) torque and bend lip
of lock washer over nut.

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

(10) Install retaining ring on axle shaft.

(11) Install gasket and hub body on axle and instail
hub attaching bolts. Tighten bolts to 30 foot-pounds (41
Nem) torque. Tighten boits alternately and everiy.

(12) Install disc brake caliper. Refer to Chapter 2G.

(13) Lower vehicle.

Hamnvaiv—Cﬁarukei-Waqnnaer=Truck

- (1)-Raisevehicle. _
(2) Remove disc brake caliper. Refer to Chapter 2G.

 (3) On models without front hubs: _

* .(a) Remoyerotor-hub cap, -
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(b) Remove axle shaft snap ring, drive gear,
pressure spring, and spring retainer.
(4) On model$ with front hubs:
(a) Remove socket head screws from hub body
and remove body and large retaining ring. '

shaft.
(c) Remove hub clutch assembly from axle.

(5) Remove outer locknut, washer, and inner lock-
nut using Tool J-6893.

(6) Remove rotor. Spring retainer and outer bearing
are removed with rotor.

(7) Remove nuts and bolts attaching spindle and
support shield and remove spindle and shield. If neces-
sary, tap spindle with rawhide mallet to remove it from
knuckle (fig. 2F-3). ‘

(8) Remove axle shaft.

BEARING CUP BEARING CUP

o A TR AXLE SHAFT
AXLE SHAFT @ YOKE HALF
YOKE HALF " @ /
D g o
s s ey T o

Phses e o (0
R, .\ti}%&

b g
@ J@ BEARING
N CROSS JOURNAL
e W
BEARING CUP f

ROLLER
BEARING

BEARING CUP
Fig. 2F-5 Axie Shatt Universal Joint

SNAP RING
Ja2300

- s g

Installatlon—,gharokaa-w'iqonnor-Trui:k

(1) Install axle shaft. Insert splined end of axle
shaft in differential side gear and push shaft into place.

(2) Install spindle.

(3) Install support shield and rotor.

(4) Install inner wheel bearing locknut (nut has peg
on one side). Tighten locknut just enough to remove end
play.

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

(6) Tighten inner locknut to 30 foot-pounds (68
Nem) torque; then back off locknut 1/6-turn (45°-65°).
Rotate wheel while tightening locknut to seat bearings
evenly.

(7) Install washer so inner tab is aligned with
spindle keyway. Also be sure peg on inner locknut en-
gages in nearest hole in washer: ' -

(8) Install and tighten outer locknut to minimum of
50 ‘oot-pounds (63 Nem) torque.

(9) Remove wheel and tire.

(10) On models without front hubs: .
(a) Install spring retainer, pressure spring, and

1

drive gear. -

(b) Remoye small retaining ring from axle -

CAUTION: Iustall the spring retainer -cith the cupped
side of the retainer fucing toward the center or the
vehicle.

(b) Push drive gear inward to provide clearance
for axle shaft snap ring and install snap ring.

(c) Coat rotor hub cap rim witk Permatex Ad-
hesive-Sealant number 3, or equivalent, and install hub
cap in rotor.

(11) On models with front hubs:

(a) Install hub clutch assembly in axle.

(b) Install small retaining ring on axle shaft.
Install large retaining ring in axle hubs.

(c) Install replacement O-ring on hub body if
necessary.

(d) Install hub body. Install and tighten socket
head serews to 30 inch-pounds (3 Nem) torgque.

(12) Install disc brake caliper. Refer to Chapter 2G.
(13) Install wheel and tire.
(14) Lower vehicle. i

AXLE SHAFT UNIVERSAL JOINT

Repiacsmant

(1) Remove axle shaft.

(2) Remove snap rings from universal joint bearing
cups (fig. 2F-5). ’

(3) Press on end of one bearing cup to press opposite
bearing from yoke half.

(4) Turn yoke over and press remaining bearing cup
out of yoke by pressing on exposed end of bearing cross
journale ;

CAUTION? To avoid damaging the bearing, remove
the bearing using a brass drift having a flat face that is
approximately 1/32-inch smaller in diameter than the
hole in the axle shaft yoke.

(5) Repeat above step to remove remaining bearing
cups. Remove bearing cross journal by sliding it to one
side and lifting out.

(6) Clean parts in solvent. Inspect parts after clean-
ing. Replace any part that exhibits excessive wear or
damage.

(7) Pack bearing cups 1/3 full of bearing lubricant
and install bearing rollers.

(8) Install bearing cross journal. Eold bearing cups
in vertical position to prevent bearings from dropping
out.

{9) Install bearing cups in axie shaft yoke halves
and seat them firmly against bearing snoulders.

(10) Press bearing cups on journal rom opposite side
until firmly seated.

{11) Repeat previous steps to instail opposite bearing
cups on cross journal.

{12) Install snap rings on bearing cups.
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NOTE: I the universal joint binds when assembled, STEERING KNUCKLE BALL STUDS

tap the yoke lightly to relieve any pressure on the bear-
mgs at each end of the journal.

: c—-— — i Lower Bail Stud Removal -
(13) Install axle shaft. i o ;
A Rl o "7~ 7 T(1) Remove lower bail stud snap ring.
STEERING KNUCKLE REMOVAL - e " 7 7 (2) Clamp knuckle a.s—s'e—mbly,securel}' in vise with
oS s e i O i © "7~ “upper ball stud pointing downward (fig. 2F-3).
NOTE: The open-end steering knuckle pivots on ball (3) Attach Plate J-25211-1 to spindle mating surface
studs. Ball stud replacement requires removal of the of knuckle assembly (fig. 2F-8).
axle shaft and steering knuckle (fig. 2F-6). (4) Position Button J-25211-3 on lower ball stud ($ig.
(1) Remove axle shaft aFR):
g R 5 ) (5) Assemble and install Puller J-25215 on steering
(2) Disconnect tie-rod end at steering knuckle arm. knuckle (fig. 2F-8). Hook one puller arm in Plate J-
(3) Remove and discard lower ball stud jamnut (fig. 25211-1 and hook opposite arm in knuckle.
2F-7). (6) Tighten puiler screw to press lower stud out of
(4) Remove cotter pin from upper ball stud ang knucl:le. -
loosen stud nut until top edge of nut is flush with top of (7) Remove tools used to press stud from knuckle.

stud.

Upper Bail-Stud—Aemoval

(5) Unseat upper and lower ball studs using lead "
hammer. (1) Remove both arms from Puller J-25215.
: 2) Pl J-2 - i .
(6) Remove upper ball stud nut and steering 2F-9().) es Bustim b 262113 on upper ball stud (fig
inuekle: (3) On CJ models, install Adapter J-25211-4 on nut-

(7) Remove upper ball stud split ring seat using end of puller screw so adapter shoulder faces nut-end of
Tool J-25158. screw.

COTTER PIN
SEAL \/
: /—/l UPPER BALL
i
C UPPER BALL STUD
SPLIT RING SEAT
12
1

T TURKING AXLE YOKE

ANGLE
e o »- STOP SCREW

\  —STUD NUT
UPPER BALL STUD @

LOCKNUT

SEAL o
RETAINER il i
SEAL
1}
SPINDLE

\ W | LOWER BALL
@ / '
SEAL
i ' | LOWER
\\ BALL STUD
' SPINDLE STEERING

CJ MODELS

STUD JAMNUT
- a5

BEARING I —_ - KNUCKLE i

i) ‘ee. . ._ 900E8B
" Fig:2F§ Steering Knuckls.Components. . : G
% st e N e T '
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PULLER J-25215

BUTTON J-25211-3

PLATE J-25211-1

Fig. 2F-8  Lower Bail Stud Removal

(4) On all models, thread puller frame halfway onto
puller screw. Insert nut-end of screw through lower ball
stud hole in steering knuckle. Position puller frame
against knuckle and puiler screw against Button J-
25211-3 (fig. 2F-9). On CJ modeis, be sure Adapter J-
25211-4 is posmoned between puller frame and steermg
knucxIe

(5) Tighten puller screw to press upper ball stud out
of knuckle ~ -

(6) Remove tools used to press upper ball stud from

knuckle. Do not disassemble screw and frame of Puller

J-25215 at this time..Tools will be used, as assembled to
install lower ball stud. o :

~=

é\ PULLER SCREW 125215

BUTTON
J25211-3 A
UPPER BALL &

 STUD

Fig. 2F-3  Upper Ball Stud Removal
Lower Bail Stud—instailation

(1) Invert steering knuckle in vise.

(2) Position replacement lower ball stud in steering
knuckle.

(3) Place Adapter J-25211-4 over nut-end of puller
screw and against puller frame (fig. 2F-10).

(4) Insert nut-end of puller screw through upper
ball stud hole in knuckle and hold adapter and frame
against knuckle (fig. 2F-10).

(5) Place Installer Cup J-25211-2 on ball stud (fig.
2F-10).

(6) Tighten puller screw to press lower ball stud
into steering knuckle (fig. 2F-10).

(7) Install replacement lower ball stud retaining
snap ring.

(8) Remove tools used to install lower ball stud.

Upper Ball Stud Installation

(1) Install both arms on Puller J-25215 ifig. 2F-11).

. (2) Position replacement upper ball 3tud in stee! in
knucxle . A % :

:tuds«twg 2F- 11) L aEan =

" (4) Position Installer Cup J 25211 1'n upper-Sail s og
stud (fig. 2F-11).

(5) Install assembled Puller J-25213 on steeriag
knuckle. Hook one puiler arm in plate and hook onposne
arm in knuckle (fig. 2F-11). Be sure puiler screw is
centered on installer cup.
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(3) Position and align Nut Wrench J-23447, Button
J-25211-3, Plate J-25211-1, and Puller J-25212 (fig. 2F-
. . = 12). =

PULLER SCREW J-25215

(g — o sr— e

i Foiige. >~ S8 PR 7 =

(4) Tighten screw of Puller J-25212 until lower ball
stud is held firmly in its seat and imstail jamnut.
Tighten jamnut to 85 foot-pounds (115 Nem) torque on
CJ models and 75 foot-pounds (102 Nem) torque on all
other models.

(5) Remove puller and plate.

(6) Tighten upper ball stud split ring seat to 50 foot-
pounds (68 Nem) torque using Tool J-23447 (fig. 2F-13).

(T) Install upper ball stud nut. Tighten nut to 100
foot-pounds (136 Nem) torque and install replacement
cotter pin.

BUTTON
J-25211-3

PULLER
J25215

INSTALLER CAP
L~ J-256211-2 . -

Fig. 2F-11  Upper Bail Stud Instailation
(6) Tighten puller screw to press ball stud into
steering knuckle (fig. 2F-11).
(7)- Remove upper ball stud installation tools.

NUT WRENCH
J-25158

STEERING KNUCKLE INSTALLATION

(1) Install upper ball stud split ring seat in axle -. . - E -
_yoke. Top of seat should be flush with top.of.yoke: ; ; a g l41077

*(2) Install-steering knuckle on axlesyoke and-install - p T
Tower ball stud stud jamnut finger-tight only.™ ’ Fig. 2F-13  Tightening Upper Ball'Stud Seat



NOTE: If the cotter pir holes do not align, tighten the
nut until the holes are wligned. Veler loosen t}_Le nut to
align the holes ats

(8) Connect steering tie rod. Tighten tie rod endnuts
0 50 foot-pounds (68 \'m) torque and 1nstall repkace— :

—rr—

ment cotter pins.
(9) Check and correct front axle turning angle as
aecessary. Refer to Turning Angle Adjustment. .

AXLE SHAFT SEAL

Replacement

(1) Remove axle shaft. Refer to Axle Shaft-Removal

procedure.
(2) Remove seal from axle shaft (fig. 2F-14).

Fig. 2F-14 Axie Shait Seai Instailation

(3) Remove b;'onze thrust -wvasher. If washer is

"~ P

worn, replace it.
~ (4) Clean dirt and‘foreign matter from seal area..

(5) Install bronze washer with chamiered 51de to--—

ward axle shaft seal.
‘ (6) Install replacement seal v1th seal 11p tacmg
“spindle (fig. 2F-14). L
(7) Pack wheel bearing lubricant around thrust face
of shaft and seal and fill seal area of spindle with wheel
bearing lubricant also.
(8) Install axle shaft. Refer to Axle Shaft-Installa-
tion procedure.

SPINDLE BEARING

Repiacament

NQTE:. Frount.gxle spindies.are :quipped with a needle
roller bearing that is located in “he smndle flange bore
(fig. 2F-15).

- .
-

(1) Wrap machined suxfac:s of spindle with tape
and mount spindle in vise..Do not clamp spindle in vise
.until protective tape is g.pg,l.‘ied to spindle surfaces.

Py RPN
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NEEDLE
ROLLER
BEARING

141079

Fig. 2F-15 Spindle Bearing Location

(2) Remove needle bearing using internal-type ~

puiler.

(3) Clean dirt and foreign matter from spindle bear-
ing surface.

(4) Install
driver.

(5) Pack needle bearing with wheei
lubricant.

AXLE HOUSING INNER OIL SEAL

Model 30 and 44 front axles have inner oil seals that
are located. inside the housing. The seals are installed in
counterbores machined into the shaft bores in the hous-
ing center section.

-The axle honsing inner seals are serviceable items but
require differential removal in order to replace them.
Refer ta Differential Overhaul—Model 30-44-60 Axle in
the Standard Differential section for removal/instaila-
tion procedures.

AXLE REMOVAL

(1) Raise and support front end. Position frame
stands under frame rails at rear of front springs.

(2) Remove wheels.

(3) Mark propeller shaft and axle yoke for assemboly
alignment reference.

(4) Disconnect propeller shaft at axie yoke. Secure
shaft to frame rail using wire.

(5) Disconnect connecting rod at steering knuckies.

(6) Disconnect shock absorbers at axie housing.

(7) On vehicles equipped with stabilizer bar, remove
nuts attaching stabilizer bar connecting links to spring
tie piates.

(8) Disconnect breather tube at axie housing.

(9) Disconnect stabilizer bar link boits at 3pring

clips..
(10) Remove disc brake calipers, rotors, and brake

replacement bearing using bearing

bearing

~ shields. Refer to Chapter 2G.
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(11) Remove U-bolts and tie plates.
(12) Support axle assembly on bﬂila_tl_lig jack and
“ratse jack slightly 6 rélieve spring tension.

< . (13%’Loosen nuts-atfaching rearsprinB shackles to

springs. N
7 (14) Remove bolts attaching frong.spring shackles to
springs and lower springs to floor.
(15) Remove hydraulic jack and axle assembly from
underneath vehicle.

AXLE INSTALLATION

(1) Support axle assembly on hydraulic jack and
position axle under vehicle.

(2) Raise springs and install shackle bolts in front _

springs and shackles. Install shackle boit retaining nuts
hand-tight.

(3) Lower hydraulic jack until axie is supported by
front springs and rotate axle into position on springs.

(4) Install spring U-bolts and tie plates. :

(5) On vehicles equipped with sway bar, mount
sway bar connecting links on tie plates.

(6) Tighten spring shackle bolts to 24 foot-pounds
(33 Nem) torque on CJ models and 100 foot-pounds (136
Nem) torque on all other models.

(7) On vehicles equipped with stabilizer bar, install
nuts attaching stabilizer bar connecting links to tie
plates.

(8) Tighten spring pivot bolts to 100 foot-pounds
(136 Nem) torque on all modelis.

(9) Install brake shields, rotors, and brake calipers.

Refer to Chapter 2G.

(10) Connect breather tube.

(11) Connect shock absorbers. -

(12) Connect steering connecting rod at steering
knuckles. Use replacement cotter pins to secure nuts.

_ (13) Connect propeller shaft to- yoke. Align shaft and

voke using alignment marks made during removal.

(14) Install wheels.

(15) Remove support stands and lower vehicle.

(16) Tighten wheel retaining nuts and instail wheel
covers.

(17) Check front wheel alignment.

(18} Check turning angle.

TURNING ANGLE ADJUSTMENT

The turning angle stopscrews are located at the rear
of the steering knuckle just above the axle centeriine. If
adjustment is necessary, proceed as follows.

(1) Loosen locknut on turning angle stopscrew.

(2) Using a turntable to measure angle, adjust stop-
screw to obtain proper turning angle (see Speciri-
cations). :

(3) Tighten stopscrew locknut.

NOTE: Turming adjusting screw inward mcreases
turming angle. Turning screw outward decreases turnming
angle.

Turning Angle Specifications: On CJ models, set
turning angie at 31 to 32 degrees. On Cherokee-Wagon-
eer-Truck models, set the turning angie at 36 to 37
degrees.

oy SRR T U R
g ‘ i e Al > ra
Front Axie Specifications
Axle Type: Front Axie Lubricants: Jeep Axie Lubricant or equivatent
Model 30/44. . . . . .. .. ... .. ... Drive-type, full-floating axle of SAE 85W-90, A.P.]. Grade
with open end steering knucklies GL-5 quality, Grade MIL-L-2105C.
mounted on ball studs.
Axie Application: Lubricant Capacity:
Model 30 Front Axie. . . . ... ... ... ... .. .. . CJ-5, CJ-7 Moget 30. . ... . ... ... . .. ..., ... 2.5 Pints (1.18 liters)
Model 44 Front Axie. . . . . ... .. .. Cherokee, Wagoneer, Truck Modet 4a. . . . . .. 3.0 Pints (1.41 liters)
Axle Ring Gear Diameter: Turning Angte: 3
Model 30. . . .. ... . .. .. .. ... .. . 7.125-inches (18.09 cm) O o B 31-32 degrees
Model gz Hufnis 3o W e B 8.500-inches (21.59 cm) Cherokee, Wagoneer, Truck . . . . ... ... ... . 36-37 degrees
80321
o 5 o gn R e o o
e o T
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Torque Specifications

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

ey

el

Axle Housing Cover Boits . . . . . . . ... .. ... ...

Connecting Rod-End Nut:

Cherokee-Wagoneer-Truck. . . . . . .. . .. ... ... ...

Lower Ball Stud Jam Nurt:

Cherokes-Wagoneer-Trugk . 4 0 80l in Toe B 0 o i v s o v o mas

Tie Rod-End Nut

CherokapWaganear<Tratk: ot 0 oo il 00 00 b e e
Shock Absorber Lower Mounting Stud Nut . . . . . . . ... .........
SpripgPivorBolte. ., LU e Enl L SRR, o, SRS

Spring Shackie Boits/Nuts:

Cherokee-Wagoneer-Truck. . . . . ... .. .. ... .. v ..

Spring Clip U-Bolt Nuts:

L e 2 o M S r TR . L T B
Upper Bail Stud Sptit RingSeat. . . . . .. .. ... ... .. ... ......
Upper Ball Stud RetainingNut . . . . ... ... ................
Universal JOINESUAR BOIY ..« .o o oo oiiim o s s it o 2id
Wheel Retaining NUTs. . . . . . . . . . ... ...

USA (ft-ibs) Metric (N-m)
A Service o s Service
Service In-Use __ _Service In-Use
Set-To Recheck __Set-To Recheck
Torque Torque Torque - Torque
...... 20 15-25 27 20-34
...... 40 min. - 54 min. -
...... 70 min. - 95 min. -
...... 85 - 115 min. —
...... 75 - 102 min. -
...... 40 min, - 54 min. -
...... 60 min, - 81 min. -
...... 45 35-50 61 48-38
...... 100 80-120 136 109-:83
...... 24 18-30 as 24-21
...... 100 80-120 136 109-:83
...... 100 85-105 163 115-742
...... 55 4565 75 61-31
...... 50 - 68 -
...... 100 - 136 -
...... 16 15-19 22 . 20-286
...... 80 65-90 109 88-122

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

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

CJ models are equipped with the AMC/Jeep semi-
floating rear axle with tapered axle shafts. This axle has
an 8-7/8 inch (23 cm) diameter ring gear.

Cherokee, Wagoneer, and J-18 Truck models use an
AMC/Jeep semi-floating rear axle which has flanged
axle shafts. This axle has an 8-7/8 (23 ¢cm) diameter ring
gear. J-20 Truck modeis use the Model 60 full-floating
rear axle.

IDENTIFICATION

On AMC/Jeep rear axles, the axie code letters are
stamped on the right-side axie housing tube boss (fig.

. A'2F 16). On Dana model 60 rear axies, the axle ratio is
,%@IT}D%OP; an_LD.. tag attached to the axle housing ;

e

80322

Page Page

FIP L K AR Axie Housing  2F-14--~ - - - ~|dentification  2F-13

' : Axie Hub—CJ = 2F-14 Pinion Sul :nd Yoke—CJ-Gherokee-Wagoneer-J-10 Truck- 2F-18

Axie Shaft and Bearing—CJ  2F-15 Pinion Seai and Yoke—Modal 44 and 60 Axle  2F-19
Axie Shaﬂ and Baarmg—{:harnkee-Waqnnur-J 10 Truck  2F-17 Rear Axie Instailation  2F-19
Axis Shaft and Bnrlnq—J-ZB Truck 2F-18 Rear Axis Removal  2F-19

R - General  2F-13 - - ~-Specifications - 2F-20"
GENERAL v cover. In addition to the ratios listed in the ratio and

letter code chart, J-20 Truck models are aiso availabie
with 3.73 ratio axles. The ring and pinion tooth com-
bination for this ratio is 11/41.

J-20 Truck Axie

On the Model 60 rear axle, the model number is cast
into a boss on the lower right side of the housing, adja-
cent to the housidg cover.

The axle build date and manufacturer’s part numbers
are stamped on the right-hand axie tube, adjacent to the
cover (fig. 2F-17). The build date of the axle is as foilows.
First number is the month, second number is the day of
the month, third number is the year,.the alpha-letter is
the shift and the iast..number 1s.£he assemoiy hne-
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|sTamPeD ON |
HOUSING BOSS

" +

Fig. 2F-16 Axie Ratlo Cads Locatlon—AMC/ Jeep Axis

Axle Ratio and Code Letter Chart

Rifferential Gear Code Pinion-to-Drive
Type Ratio Letter Gear Teeth
Standard 2.73 AA 15/41
Trac-Lok 2.73 DD 15/41
Standard 3.31 BB 13743
Trac-Lok 3.31 cC 13/43
Standard 3.54 A 11/39
Trac-Lok 3.54 N 11/39
Standard 373 GG 11/41
Trac-Lok 3.73 Q 11/41

81014

there are two build dates, the latter will be the: date in
which the brake components were installed.

AXLE HOUSING

The rear axle.hc;ﬁsing should be checked periodically

P

" for weld cracks and other damage that may cause loss of

lubricant or affect driving characteristics.

If the vehicle is driven throughwater deep enough to
cover the hubs; the_witeel ends sHould be disassembled
“@nd inspected for water damage or contamination.

Examine, clean, and replace damaged parts before
lubricating and assembling the wheel end components.
Pay particular attention to the axle bearings, front
spindle bearings and brake components.

AXLE HUB—CJ MODELS

Aemoval

t1) Remove axle shaft dust cap. : -,

(2) Remove axle shaft nut and washer.
'3) Raise and support vehicle.
(4) Remove wheel and tire. e s e d :
_ (5) Remove screws attaching brake drum to rear
hub'and remove drum. .~ .. . .

(6) Install Puller Tool J-25109-01 on axle hub and
remove hub (fig. 2F-18).

CAL’;I‘ION : Do not use a knockout or stide hammer-
type“puller to remove the hub. This type oy puller may
damage axle bearings, azxle shayt, or differentiai thrust
block.

MANUFACTURER’S
PART NUMBER

42289

Fig. 2F-17  Axie Part Number sng
Build Date Code Location—Model 60 Axie

70644.

Fig. 2F-18 Axie Hub Removai—CJ Axis

Inspection

Inspect the hub for loose or distorted wheel lug studs.
Inspect the keyway and tapered center bore for wear,
damaged serrations, or cracks. Replace the hub if worn
or damaged.

Installation

NOTE: The procedures Jor installing an orginal hub
and for installing a replacement hub qre different. The
wnstallation procedures Sfor both hub-types are as
JSollows:
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Original Hub Instailation

(1) Align kevway in hub with axle shaft key.

(2) Slide hub onto axle shaft as far as possible.

(3) Install axle shaft'nut and washer. .

(4) Install drum; drum retaining screws, and road
wheel. =

(5) Lower vahicle onto wheels.

(6) Tighten axle shaft nut to 250 foot-pounds (339
Nem) torque. If cotter pin hole is not aligned, tighten nut
to the next castellation and install cotter pin. Do not
loosen nut to align cotter pin hole.

NOTE: When a replacement axle shast is mstalled, a

replacement hub must also be installed. However, a
replacement hub may be installed on an original axle
shaft if the serrations on the shajt are not worn or
damaged.

feplacament Hub Instailation

(1) Align keyway in hub with axle shaft key.

(2) Lubricate two thrust washers with liberal
amount of chassis lubricant and install washers on axle
shaft.

(3) Install axle shaft nut.

(4) Install brake drum, drum retaining screws, and
wheel.

(5) Lower vehicle onto wheels. Tighten axle shaft
nut until distance from hub outer face to axle shaft
outer end is 1-5/16 inches (33 mm) (fig. 2F-19).

SERRATIONS

PO

il

/ p Tl g ///

e

|t~ 1-5/16 INCHES (AMC-JEEP AXLE) i

Fig. 2F-19  Replacement Hub Instailation Measurement—CJ Axe
NOTE: The hub must be pressed onto the axle shayt to

the specified dimension in order to form the hub serra-
tions properly.

(6) Remove axie shaft nut and one thrust washer.

(7' Install axle shaft nut and tighten to 250 foot-

- -pounds- (339 Nem) torque. If cotter pin hole- is-not
-aligned, tighters nut to next castellation and.install-cot-

ter pin. Do nat loosen nut to align cotter pin hole. -

AXLE SHAFT AND BEARING—CJ AXLE

‘Removal

(1) Remove rear wheel, drum, and hub as outiined
under Axle Hub—CJ Models.

(2) Disconnect parking brake cable at equalizer.

(3) Disconnect brake line at wheel cylinder and -e-
move brake support plate assembly, oil seal, and shims
from axle shaft.

NOTE: If both axle shafts are removed, keep the shims
separated. Axle shaft end play is adjusted on the ‘eft
side only.

(4) Remove axle shaft and bearing using Tool J-2+98
(fig. 2F-20).

A41421

Fig. 2F-20 Axis Shaft Removal—CJ Models

CAUTION: On models equipped with a Trac-Lok dif-

- ferential, do not rotate the differential gears unless Soth

azle shafts are in place. If ome shaft is removed and
remaining shaft is rotated, the side gear splines wiil

 become masaligned and prevent installation of the re-

placement shaft.

(5) Remove and discard axle shaft inner oil seal.
(6) Remove axle shaft bearing if bearing is worza <~
damaged.

NOTE: The bearing is a press-fit on the axle shar n<
must be removed using an arbor press only (fig. 2F-21,.
Do not attempt to remove the bearing by any ocher
method.

Installation

NOTE: Tapered shaft axle bearings do not have
provision for lubrication after assembly and mu: e
packed with a high quality wheel bearing lubrican: -
_fore installation.

(1) If axle shaft bearing is to be replaced, pack bear-
ing with generous amount of wheel bearing lubricay:
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i, 1 : - o5 % » 1422
Fig. 2F-21 Axie Shaft Bearing Removai—CJ Modsis

and press bearing onto shaft. Small diameter-of bearing
must,face toward outer tapered end of shaft.
(2) Coat inner seal with oil. s Sl
(3) Coat outer surface of seal metal retainer with
nonhardening sealer. ; ,
(4) Install inner-oil-seal-using Seal Instatler-J-21788
(fig. 2F-22). ki :

i g

—— + et e - . .

Sk Sk — o

I v

" Fig. 2F-22  Inner OIf Saal Installstion—CJ Models™ -

(5) Install axle shaft. Align shaft splines with dif-
ferential side gear'spiines and insert snaft into gear.

:8} Instailcuter bearing eup.

(7T) Inspect brake support piate for elongated boit

“holes. Replace support plate if necessary.

NOTE: During assembly, apply a silicone-type sealer
to the axle tube flange and brake support plate mount-
ing area to prevent entry of dust and water.

(8) Install original axle end play shims, oil seal as-
sembly, and brake support plate. Tighten attaching
boits to 35 foot-pounds (47 Nem) torque.

NOTE: The 0il seal and retainer are located om the
outside of the brake support plate.

End Play Adjustment—CJ Axie Shaft

Axle shaft end play is adjusted at the left side axie
shart only.

(1) Strike end of each axle shaft with lead hammer
to seat bearing cups against support plate.

(2) Attach Axle Shaft End Play Tool J-2092 to end
of left side axle shaft. Mount dial indicator on support
plate or tool, and check end play while pushing and
pulling on axle shaft (fig. 2F-23).

= @.s:} \
20 7 V) )
\\\\{ %

/

TOOL
J-8001

; ‘\\\;:!e. >
I 7 /C‘J?Q.-, \

adl .

o

41424

Fig. 2F-23 Measuring Axie Shaft End Play—CJ Modeis
(3) End play should be 0.004 to 0.008 inch (0.10 to
0.20 mm), 0.006 inch (0.15 mm) is desired.

(4) Add shims to increase end play, or remove
shims to decrease end play.

_ (9 Install axle hub and brakedrum as outlined un-
der Rear Axle Hub—Installation. __ _ . = ___

. ;QSFXﬁeiLaﬁéf.s}i;fEen_dgplay is checked and cor-
rected, adjust brakes. Refer to Chapter 2G.
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AXLE SHAFT AND BEARING—CHEROKEE-WAGONEER-
TRUCK AXLES _ : _

Removai—Cherokes-Wagoneer-J-10 Truck

(1) Raise and support vehicle and remove wheels.

(2) Remove brakedrum.

(3) Remove nuts attaching support plate and re-
tainer to axle tube flange using access hole in axle shaft
flange.

(4) Assemble Adapter Tool J-21579 and Slide Ham-
mer J-2619-01, install tools on axle shaft flange, and
remove axle shaft (fig. 2F-24).

TOoOL
J-21579

TOOL
J-2619-01

Fig. 2F-24 Axle Shaft Hamnval—Ghorukea-Waqunaar-J-l0 Truck

(5) If cup portion of wheel bearing assembly re-
- mains in axle housing after axle shaft is removed, re-
move bearing cups using Tools J-2619-01 and J-26941.

(6) Remove axle shaft oil seal from axle housing
tube.

Axie Shat Bearing Repiacement

CAUTION: Under no circumé:idnces should the axle
shaft retaining mng or bearing be removed using a torch.
Heat will transfer into the axle shart bearing journal

- and weaken it.

(1) Mount axle shaft in vise. [fée protective jaws on _

vise to prevent seratching or damaging shaift.
(2) Drill 1/4 inch (6 mm) diameter hole in retaining

ring. Hole depth should be approximately.3/4 of ring

thickness.
CAUTION: Do not allow drill to contact axle shaft.

(3) Position chisel over drilled *hole in retaining-

ring. Cut deep groove in retaining ring using chisel. This
will enlarge ring, or split it, allowing ring to be removed
from axle shaft (fig. 2F-25). :

* (4) Slide retaining plate and oil seal toward axle
shaft. This provides room for bearing removal tool be-
tween seal and bearing. . :

(5) Remove axle shaft bearing using arbor press
and Tool J-22912-01 or J-236T4fig. 2F-26).

(6) Inspect axle shaft bearing®and seal surfaces for
scratches. Remove scratches using crocus cloth.

‘NOTE: Prevent damage to the seal by lqu!:ch.nzz

F

-

Fig. 2F-25 Notching Bearing Retaining Ring—
Cherokes-Wagoneer-J-10 Truck Axis

Fig. 2F-26 Axle Shaft Bearing Removal—
Cherokee-Wagoneer-J-10 Truck Axie

(7) Install retainer plate on axle shaft.
(8) Pack wheel bearing lubricant in oil se
and between seal lips and.install seal on axie s
seat. Outer face of seal must face axle.flange

lips before ,mstallatimz‘.AThe seatHips. - when seai 15 im-
stalled, must contact the machined portion of the axie
shaft only.

(9) Pack replacement bearing with wheel bearing
lubricant. Force lubricant through cup rib ring end until
it appears at opposite end, around bearing.
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(10) Install bearing on axle shaft. Be sure cup rib
ring is facing axle flange. ~ ~ _ | _
(117 Install bearing retainer ring on axle shaft.
= (12)-Using Tool J-22912-0T “or J-23674 and arbor
press, press axle shaft bearing and retainer ring on axle
_'_: _ shaft simultaneously. Be sure-bearing:and retainer ring~
are properly seated against axle shaft shoulder.

-~

NOTE: When the seal and bearing seat against each
other, some lubricant should be Jorced out of the
bearing.

Instailation—Cherakes-Wagoneer-J-10 Truck

(1) Clean inner oil seal and bearing bores in axle
housing tube and install replacement inner seal using
Tool J-25135-01. Next, apply wheel bearing lubricant to
seal and to bottom 1/3 of cavity between seal and bear-
ing bore shoulder.

(2) Apply thin coating of wheel bearing lubricant to
outside diameter of wheel bearing cup and outer oil seal.

CAUTION: Take care to avoid damaging the oil seal
when installing the shaft.

(3) Insert splined end of shaft into differential side
gears and start cup rib rings and seals into axle tube. .

(4) Align retainer plate and boits and push axle
shaft into housing as far as possible. Install nuts '@fn
bolts finger tight only. G

NOTE: The outer oil seal must be
against the bearing. :

(5) Tighten all nuts alternately and evenly in a
cross pattern to approximately 15 foot-pounds (20 N m)
torque to seal the cup rib ring,evenly im-axle tube. .

(6) Tighten nuts to final®orque of 50 foot-pounds

~(68 Nem) torque in a cross pattern. o

(7) Install rear brake drum, locknuts and wheels.
Tighten rear wheel nuts to 72 foot-pounds- (98 Nem)
-torque. T e O,

(8) Remove supports and lower vehicle. -

Removal—J-20 Truck

NOTE: It is not necessary to raise the wheels m order
to remove the axle shafts on Model 60 Sull-floating rear
axles. '

& (1) Remove axie flange nuts, lockwashers, and split
© washers retaining axle shaft flange.
(2) Remove axle shaft from housing.

lnstallaﬂon—-J-ZO Truck

(1) Be sure axie flange mating area on hub and axie
- are.clean and free of old gasket-materiai- — s
. -(2) Install replacement flange-gasketon hubj'stpgs.; .

.

= (3) Insert axle shaft into housing.

squarely seated :

NOTE: It will be necessary to rotate the axie shast to
stmultaneously align the shast splines with the differen-
al gerr splines and the flange aitaching holes with he
inrd studs. T

~(43 Inst;li split washers, lockwashers, and flaage
bolts. Tighten bolts.

PINION SEAL AND YOKE—CJ-CHEROKEE-WAGONEER-
J-10 TRUCK

Removal

(1) Raise and support vehicle.

(2) Remove rear wheels and brake drums.

(3) Mark propeller shaft and rear axle vokes Zor
assembly alignment reference.

(4) Disconnect propeller shaft at rear axle voke.

(5) Rotate drive pinion several revolutions using
Socket Tool J-22575 and inch-pound torque wrench :o
measure. terque required to turn drive pinion.

NOTE: The torque required to turn the drive pinion
must be recorded for reference at time of assembly.

(6) _Remdve pinion nut using Tool J-8614-01 (

fig. 2F-
3). Discard pinion nut. -

4

(7) Mark yoke and pinion for alignment reference at

time of assembly.

(8) Remove yoke using Tools J-8614-01, -02, -03 (fig.
2P4). - :

(9) Inspect seal surface of yoke. If surface is dam-
aged or grooved, replace yoke.
(10) Remove pinion seal using Tool J-9233 (fig. 2F-

‘J.vh\a

R o
b

27). e SR e
' (31) Before installing replacement seal, coat seal lin
withrear-axle [ubricant. - — . .. ’

- ~».#12) InstallSealusing Tool'J-22661"(fig. 2F-28).

(13) Install yoke on pinion. Note alignment marks.

_ (14) Install replacement pinion-nut.-Tighten nut us-
ingTools J-8614-01 and-J-22575 to remove pinion bearing
end play only. Do not overtighten nut.

(15) Check torque required to turn pinion gear. Pin-
ion gear must be turned several revolutions to obtain
accurate torque reading. Refer to torque reading re-
corded during disassembly and add 3 inch-pounds (0.56
Nem) more torque to this amount for correct preloac
torgque. o

(16) If preload torque is less than desired amount.
which should equal disassembly torque reading plus 3
inch-pounds (0.56 Nem), tighten pinion nut siightly and
recheck torque. , ,

"(17) Repeat gradual tightening procedure until de-
sired torque is attained. Do not loosen and retighten
nut. "

-

.‘ CA[:;HQN 150 not overtighten the pinion nut- If the

 desired_torque_is_exceeded, o replacement. collapsible

, ‘,—;piﬁi'enrspacer-sleeve must be.instuiled and-the pinion

~ gearpreload reset. Refer to Differential Overhaul.



Fig. 2F-27 Pinion Seal Removal

(18) Install propeller shaft. Align index marks made
. at disassembly

(19) Install rear brake drums and wheels.

(20) Remove supports and lower vehicle.

PINION SEAL AND YOKE—MODEL 44 AND 60 AXLE

Removal

(1) Raise and support vehicle.
(2) Index propeller shait to front yoke for assembly
reference and disconnect shaft at yoke. '

o, men o (3) Remove pinion nut and washer using Tool

. J-8614-01 (fig. 2F-3)..

e M) Re‘i‘n{)‘\{e yoke using Tools J-8614-01,02, -03 (fig. -

“r oF4)-
, (5) Remove pinion seal using Tool J-25180 orl Model
. 44 axle or-Tool J-25144 on Model 60 axle. _

installaﬂon

(1) Install replacement pinion seal using Tool
J-25104.

(2) Install yoke on pinion.

(3) Install pinion washer and nut. Tighten nut to
210 foot-pounds (285 Nem) torque on Model 44 axle and
260 foot-pounds (352 Nem) torque on Model 60 axle.

(4) ‘Align index marks on propeiler shaft and yoke
and install shaft. Tighten strip clamp bolts to 16 foot-
pounds (22 Nem) torque or tighten flange bolts to 35

-foot-pounds. (47 Nem) torque. ) ;
(5) Remove supports and lower vehicle. s

_REAR-AXLE-REMOVAL -

(1) Raise vehiclé-and position support stands under-

<47 prariie rails just forward of rear springs.

(2) Remove wheels.

e

AXLES - FRONT HUBS 2F-19

TOOL
J-226861

i

Fig. 2F-28 Pinion Seal Installation

(3) Mark propeiler shart and axle for assembly
alignment reference.

(4) Disconnect propeller shaft at rear axle yoke.

(5) Disconnect shock absorbers at axie tubes.

(6) Disconnect brake hydraulic hose at rear axie tee
fitting. Tape ends of hose and fitting to prevent dirt
entry. 4 :

(7) Disconnect parking brake cable at equalizer.

(8) Support axle using hydraulic jack.

(9) Remove U-bolts. On vehicle with spring- -
mounted above axle, disconnect spring at rear shackie.

(10) Slide axle from under vehicle.

REAR AXLE INSTALLATION

NOTE: All service replacement axle assemblies are

shipped from the factory without lubricant in the dizer-

ential. Lubricant must be added to the differentiai be-
- fore the axle is installed. Use"Jeep Axie Lubricant. or
equivalent, marked SAE 85W-90 gear lubricant, grade

APIGLS = 7

When adding differential lubricant, be sure the pinion
bearings receive lubricant. Suspend the axie so the axle
shafts are in a horizontal position and :he yoke end of
the pinion housing is facing downward. Then, turz the
pinion gear several times so lubricant will reacnh the
pinion bearings.

(1) Support axle assembly on hydraulic jack
position assembly under vehicle.

(2) “Align springs with axle spring pads, and install
U-boits and nuts. On venicles with spring mounted
above axle, position spring on shackles and instail Dolts
‘but do not tighten bolts compietely.

(3) Attach brake line hose at tee fitting on top of
housing. :

and

%= (4) Connect parking brake cables.

" (5)- Connect shock absorbers to axle tubes.
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(6) Install propeller shaft. Align reference marks

made during removal.

©TT TIBfeed and adjust brakes. Refer to Chapt.er 26,
-e3)-.Install brake drums and wheels” ™

i b

o TR YIS

Servics-SetiTy Torques should be uded when

- -

_.necessary.

o S i e AP l.-

S f_,"_“;,,
- e ¥ -~
" SPECIFICATIONS
Rear Axle Specifications
Axie Type:
Modal 80 ... vl SRl o s A 1 s Drive-type, fuil-floating axie
with flange-type axle.
AMC/Jeep......................... .. Drive-type, semi-fioating

axle with tapered axie shaft.

DU A ... J-20 Truck

AMC/ Jeep Rear Axie . . . .. «# CJ, Cherokee, Wagoneer and J-10 Truck
Axle Ring Gear Diameter:

i TR R e 9.750-inches (24.38 cm)

MMEYIORD . i f i e 8.875-inches (22.19 cm)
Rear Axle Lubricants:............. . Jeep Axie Lubricant or

equivalent of SAE 85W-30
A.P.l. Grade GL-5 quality, or
axle lubricant grade MIL-L 2105 C

L TR T OO S 6.0 Pmts (2.84 liters)
s e TR 4.75 Pints (2.25 liters)
80324 -

Torque Specifications

bling comp

1S, éoMco In-Use Rechec Torques sh

P USA (in-ibs)

(9) Remove supports and lower vehicle. ;
(10) €heeck axle lubricant lcvel and add lubricant as

id be used for checking a pre-torqued item.

__ Metric (N-m)

*> ¥
P : e Servica e
. g R © = ", Service In-Use_. " Sarvice
e s e " Set-To Rechecik- Set-To
o _ee® . ol o 2 Torque Torque Torque
At SRR LAMIG: I Aiohs Gl 1o 5. LSRR e T 205 min. __ o - -339 min— -
Axle Housing Cover Boits. ... .. ..., .. T 20 15-25 . AP
~ " Brake Support Plate Boits: | OMde e g e e
~ "AMC/ Jeep-Cherokee, Wagoneer and J- 10Truck ........................... 30 25-35 41
o b S CLTTRL PO IO S 4§ ¢ Sl 50 45-55 68
i o g S SRR FN R SR O et 32 25-40 43
Pinion Nut
MBBRBE . - o5t vt (SRR IR s v B S s st 260 250-270 353
AMESIBaD L A 17-25 in-ibs = 2.3
Shock Absorber Lower Stud Nut 45 35-50 61
Spring Clip U-Boit Nut:
it oo Gl T St R e v A S 100 85-105 136
flrfee st BBl itk s ol 55 45-65 75
Spring Shackle Boit/Nuts
CHElL . 0200 e eI . i i 24 18-30 33
NSO NIRPAMNINTI ... . sty bty idis Sokbirssiins s 100 80-120 136
o ) e e TP e L 100 80-120 136.-.
Styled WhesiHubCap ......... ... . 32in-ibs 24-40'in-lbs. 4
. Universai Joint CJampStrap Boits 16 15-19 22
“Universal Joint Flange Boits/Nuts 35 25-45 47
Wheel Retaining Nuts: : et o
MOBBIBE, . . .\ fossin’ian a8 s et s R~ s s - 120~ 110-150 " 163
--AMCLJeep...~...... FPoBe d A0 TR RO R L W e s . .80 . - B38-90..- - 108%
AIFTorgue values glven in mch pounds and Newton -meters with. dmumessfothenmse speczﬁad ,ff:;,..,. f;’,, Sy
_«( TR, i, A — b ol e ) B > :

Service
In-Use

p Recheck

Torque

20-34

34-47
61-75
34-47

339-366
47-88

115-142
61-88

24-41
115-163
115-163

3-5

20-26

34-61

149-203
88108

!
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/

STANDARD DI
e e o .. :— :M_“h‘l"ihn
) ~_ Differsntial Operation ™ 2F-21"
" Differentlal Overhaul—AMC/Jeep Axie ™ 2F-21 -

GENERAL -

CJ miodels use the Model 30 front axle and an AMC/ ‘

Jeep rear axle which has tapered axle shafts.

Cherokee, Wagoneer, and J-10 Truck models use the
Model 44F front axle and an AMC/Jeep rear.axle with
flanged axle shafts. Truck models rated at 6800 GVWR
(3084 kg) and up use the Model 44F front axle and the
Model 60 rear axle with full-floating axle shafts.

The AMC/Jeep rear axles are semi-floating type axles.
Only the Model 60 is a full-floating type unit.

~  DIFFERENTIAL OPERATION

The differential gear system divides the torque be-
tween the axle shafts and allows them to rotate at dif-
ferent speeds when turning corners. ,

w- . Each differential side gear is splined to an axle shaft.

The pinion gears are mounted on a pinion mate shaft

and are :ree to rotate on the shaft. The pinion gear is

fitted in 1 bore in the differential case and is positioned
at a rign: angle to the axle shafts. el

- ..czIn gperation, power flow oceurs as follows: The pinion

o o gféa,r rotates the }'iﬁg gear. The ring gear, which is bolted

% to,the differential case’ rotatesthe case. The differential

;i

“*pinion’ zears, which~are rfioufited on the-pinion mate
shaft, wnich is fitted in the case, rotate the side gears.
- The sid« gears, which are.splined to the axle shafts,
* rotate th= shafts. S R e e
Durin. straight-ahead driving, the differential pinion
gears dc 1ot rotate on the pinion mate shaft. This occurs
because ‘nout torque applied to the gears is divided and
distribuze: equally between the two side gears. As a
result, ;= pinion gears revolve with the pinion mate
shaft but -io ‘not rotate around it (fig. 2F-29).
When -:rning corners, the outside wheel must travel
a greater :istance than the inside wheel in order to
complete -2 turn. This difference must be compensated
for in ort .~ to prevent the wheels from scuffing and
“‘sljldigg,thr -agh the turn. To accomplish this, the differ-
“eritiat -becc mes effective-allowing the-axle shafts.to.ro-
tate at une:ual speeds (fig. 2F-30). In this instance, the
- _ input torg.> applied.to the pinion gears is not.divided
L :eg*ggl_lzz The pinion gears now rotate around the pinion
... .mate shaft 1 “opposite directions. THiS allows' the-side
“gear and.acle shaft atfiched ta the outside wheel to
rotate ata faster speed: —m=<t T e il e

. OUTER WHEEL

FFERENTIAL

Page
Diffsrential Overhaul—Axie Modeis 30-44-60 2F-30
e General 2F-21

* e

|IN STRAIGHT-AHEAD DRIVING,
EACH WHEEL ROTATES AT 1
OF CASE SPEED - =i ax=

" PINION
GEAR.

__
A50113

Fig. 2F-29 Differsntial Operation—Straight Ahead Driving

-

/’ - AXLE €

100% DIFFERENTIAL INNER WHEEL
CASE SPEED

90% CASE SPEED
I - , i

,‘ . 1

PINION GEARS ROTATE
WITH CASE

110% CASE SPEED
Bt .

, \

_PINIONGEARS ROTATE
ON PINION SHAFT

Fig, 2F-30 Diffrential Operation—On Turns

A50114

DIFFERENTIAL OVERHAUL—AMC/JEEP REAR AXLES

Differential Disassembly

NOTE: It is not necessary to remove the rear axie as-
sembly in order to overhaul the differential. Refer to
figure 2F-31 for parts nomenclature during overhaul.

(1) Remove axle shaft dust caps and retaining nuts.
(2) Raise and support vehicle.
(3) Remove axle housing cover and drain lubricant.
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i N - PINION FRONT BEARING
— T M o s R | i R 3 i PINICN
—— mim e G BENTIAL \R : FILLPLUG - |- NUT

I e e \ % 12
. o SRR it 24 Sy PIN‘ISN REAR _ : e OIL SEAL
e ~ “BEARING HOuSIN
= DIFFERENTTAL ™~
SIDE GEAR ™ (2N PINION GEAR

\ ’/@ﬁ®
3 ; - 1 —— YOKE
: \5 % BEARING CUP \ ®®?@ BEARING
THRUST BLoCK e ‘ : \" i
e < : W’a : ®\ i COLLAPSIBLE
Finion Gt =) Sl ,N) w® '

SPACER
\ VENT
5 ASSEMBLY

? THRUSY MINGEGTAR @ PINION
WASHERS ‘(‘9 DEPTH

\pu\u @W@ SHIM
_PINION :

BEARING
"‘cup 2 OIL SEAL
MATE _ Lo
. SHAFT \
& \ SHIM
) BEARING ' # =l .
GASKET Cap DIFFERENTIAL -
ARING . e :
COVER i

60653

Fig. 2F-31 AMC/Jeep Rear Axia

-1 (4) Remove wheels, brake'drums,—‘hubs, axle shafts, i : iy e
and seals. Keep left and right-side axle parts separated. - Ceoiati D POLLER
(5) Mark bearing caps with center punch for assem- L r 16
bly reference.
(6) Loosen bearing cap bolts until only several
. threads are engaged,.then-puli- bearing*¢apsaway from
- bearings. This will'prevent“differential from falling out -
= an sustaining damage’ ‘wheit pried fromr axle housing.
e 2oy PryWifférential Toose in axle housing, :
(8) Remove bearing caps and remove differentiai.
s _,(&)_’I‘iediﬁferential-bearing shints to their respective
bearing caps and cups to ‘prevent misplacement.

Differantial Bearing Removal

Use Puller J-2497-01 to remove the differential bear-
ings (fig. 2F-32). When using this tool, be sure the puller.
legs do not contact the bearing roller cage. If the puller
legs contact the cage, the cage will be damaged.

Ring Gear Removal : : e

;. —A1) Remove ring geawto:differential case bois, . =~ Pltion Mata-Shaft Removai : .
*(2) Remove ring gear from case. Use brass drift and ; e
hammer to tap ring gear from case. Do not nick ring 41) Remove pinion mate shaft lockpin using 3/16:—
:gear face of differential case or drop gear. — Bk inch (5 mm) giametel:_d:iitatleasL3.inches-(&em) long-

A T N L s o S TR s (D). e i v o S
WAII’?IQN Do nqﬁmmmwgdgetthe-gear from the® (2) Remove pinion-mate. shaft and remove thrust.
i N e i s S (fig. 2F-34). "
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(4) Remove ﬁ,inion seal.

~ (5) Tap end of pinion gear with rawhide mallet to
“drive pinion gear out of front bearing. Remove front
bearing and collapsible spacer. Discard spacer.

CAUTION: The collapsible spacer is used to comtrol
pinion bearing preload. Discard this spacer after re-
moval, it is not reusable.

(6) Remove axle housing cover and remove pinion
gear and rear bearing from housing.

Pinion Bearing Cup Removal

(1) Remove rear bearing cup using Tools J-8092 and
J-21786.

NOTE: The pinion gear depth adjusiment shims are
located under the rear bearing cup. Tag these shims jor
assembly reference.

(2) Remove front bearing cup using Tools J-8092
and J-21787.

T ‘ : -_ CAUTION: Keep the bearing cup remover tool seated

A e, ', : ; squarely on the cup to prevent damaging the cup bores

PINION i ok

MATESHAFT" ;. IS e—

LFJCKPIN
iy Cleaning and Inspection

. Clean,all parts in solvent. Allow bearings to air dry.
Dry other parts with compressed air.

.. -Inspect the differential bearing cones, cups, and roil-
» " ~srs-for pitting, galling, flat spots, or cracks.

Inspect the differential case for an elongated or en-
larged pinion mate shaft hole. The machined thrust
- -washersurface areas and counterbores must be smooth
and free of nicks, gouges, cracks, or burrs. Inspect the
differential case for cracks or other visible damage
which would necessitate replacement.

Inspect the pinion mate shaft for excessive wear in the
contact area of the differential pinions. The shaft should
be smooth and concentric and not scored or galled.

Inspect the differential side gears and pinions; they
should have smooth teeth with a uniform contact pat-
tern but not display excessive wear or broken surfaces.
The side gear and pinion thrust washers should be
smooth and free from any scoring or metal pickup.

Fig. 2F-34 Pinion Mate Shaft and Thrust 3lock Removal

(3) Rotate pinion gears on side gears until pinion
gears are aligned with case opening. emove pinion
gears and thrust washers and remove side gears and

thrust wasners.

Pinon Gear Removal

O e T e e S
‘f1¥Remove pinion nut using-Feold -3614-01(fig. 2F-~ Inspect the pinion mate shaft lockpin for damage or
3). g looseness in the case. Replace the pin or case &’
- _{2) Remove yeoke using Tools:J-861--01, -02, -03 (fig.. necessary.
2F4). s : % i 20 ‘ 8 Inspect the ring and pinion gears for worn or chippec
(3) Reinstall BRIer HoUSInGeeover to preventpimiom=- teethror damaged attaching bolt threads. If replacement

0
[t o ot X

and housing: Looselyattachreover-using two DoItsi. . .- matched set only.

 gearfzom ~f311i38;9'l§t_wht?§g‘eaiii§:ﬁiren out of bearings- - —is- necessary, replace the ring gear and pinion as 2
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Inspect the pinion bearing cones, cups, and rollers for
pitting, galling,

excessive wear, or other visible damage.

set marked zero (0). When a gear set is marked plus (+),

the. distance from the pinion end face to the axle shafs

-

Reptace-amry part that exhibits any of these conditions. __-centerline must be more than the standard setting. If
i ok, e P S SR (R g

o ,‘ *;-«“i'ﬁ-i 2
TIn

e —s. . 4 ‘ i g 4 -
speet the-axle housing for cracks, porosity, bent or

loose tubes; or otherdamage. In addd’i_gf@} if r_z_z_l‘s%g metal
wascreated oir the ‘ﬁiﬁf&frﬁearing ¢up bore shoulders
during cup removal, flatten it using a blunt punch.

Inspect the pinion gear for damaged bearing journals,
damaged shim surfaces, or excessively worn splines. If
pinion replacement is necessary, replace both the pinion
gear and ring gear as a matched set only.

Inspect the pinion yoke for cracks, worn splines, and a
pitted, rough, or corroded oil seal contact surface. Re-
pair or replace the yoke as necessary.

Inspect the pinion gear depth adjustment shims for
being broken, damaged, or distorted. Replace the shims
as necessary before adjusting pinion gear depth.

Differential Assembiy

Pinion Gear Installation and Depth Adjustment

Pinion gear depth is the distance (measured in inches)
from the end (button) face of the pinion gear to. the
centerline of the axle shafts (fig. 2F-35). This dimension
is controlled by shims installed between the pinion gear
rear bearing cup and axle housing (fig. 2F-35).

chining’ vartances. Tests-age startéq. at. o Staads “set
o= Ling; whichyis, thens varied tovslitain the mostdesirable

15 tegth contatt Battermamnde
~Setting is determined, the ring and

Ring and pinion sets are factory tested to de?ﬁ%ﬂt?
sat-

pinion gear are et-

eratien...Whemnstirs:

# % sim

-the pinion gear is marked -3, the gear set varied from

~——Standard - by 0:008 inches (0.07 mm) and will require

257-0:00340:07 mm) more shims

o Gdtemptto-install these gear sets.

¥ S
- f’ﬁi.ioii Variance Chart

* +~~The ring gedP'Téceives one number. The inion. gear
receives two numbers which are separated by a plus (+)
or minus (-) sign.

The second number on the pinion gear indicates pinion
position, in relation to the centerline of the axle shafts,
where tooth contact was best and gear operation was
quietest. This number represents pinion depth variance
and indicates the amount, in thousandths of an inch,
that the gear set varied from the standard setting. The
number on the ring gear and first number on the pinion
gear identify the gears as a. matched set. Do not attempt

TwEgEUSe’ a-ringrand piniomr

This is not a matched set.

~=The standazd sétting £o5 AMC/ Jeep: axles Ts 2547
inches (6.46 cni). If ing

.WMMM%mewmmﬁ’ahﬁ? nte

o—Flol urﬁ‘df_changg}?;re:c’gxired

. varied from, standazd. b
witkraguire: 0:002incin

A B 5

1
A o M

ched with identifying numbers (fig. 2F-36). - ~ - Tiis. Shack Wil heip.-to. determine-

"‘umns in chart. Chart

ess ShimsuthHaR e " Shim thickness.

than a-set marked zero (0).
When a set is marked minus (-), the distance from the
pinion end face to the axle shaft centerline must be less
than the standard setting. Refer to figure 2F-35 for an
illustration of the standard setting dimension.

NOTE: On some factory installed gear sets, an addi-
tional 0.010 or 0.020 inches (0.25 or 0.50 mm) may have
been machined off the minion gear button face. This does
not affect gear operation but does affect pinion gear
marking and depth measurement. Pivion gears ma-
chined in this fashion have different identifiing num-
“bers. For example, if the mnion. is marked +23, the
number 2 indicates that 0.020 (0.50 mm) was removed
Jrom the pinion button face and the number 3 indicates
that variance from the standard setting is +0.008 (0.07
mm). If the pinion is marked +16, the number 1 in-
dicates that 0.010 (0.25 mm) was removed from the
pinion button face agd the number 6 indicates that vari-
ance from the.standard setting 18 +0.006 (0.15 mm,).
Gear sets with additional amounts machined off the
pinion button face are Sactory installed items exciy-
swely. All service replacement gear-sets will be ma-
chined: to standard settings only. In addition,
replacement gear sets marked + or-0.009 (0.22 mm) or
more, or sets unth mismatched dentifying numbers
must be returned to the parts distribution center. Do not

o N

~ T

% >
“

. e

the approximate
“starter shim” thickness needed for initial pinion depth
measurement. However, the chart will not provide the
exact shim thickness required for final adjustment and
must not be used as a substitute for an actual pinion
depth measurement.

To use the chart, proceed as follows:

(a) Measure thickness of original pinion depth
shim.

~._ (b) Note pinion depth variance numbers

et f8¥ing’ differing nimBers.”  * Marked-om old and new pinion gears.

(c)-Refer to Old and New Pinion Marking. cel-
cha box where old and_new pinion.
ersect will_provide:_approximate -
to. achieve: desiredt starter~

) £y

b A

i -
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e (64.69mm) —_—
A AMC/JEEP AXLE

ARSI s & S S

.

STANDARD
SETTING
DIMENSION

IS
ot

AXLE SHAFT
COLLAPSIBLE ) DEPTH CENTERLINE
SPACER SHIM

Lé S it A4d1439

Fig. 2F-35 Standard Setting Dimension and Pinion Depth Shim Location—AMC/Jesp Axie

column. Box where two columns intersect is amount of
shim thickness change required. In this case, the num-
e ber in the intersecting box is -0.005 (0.12 mm) which
e (o o : 5 ss/ie 4 represents the amount to be subtracted from the oid

; : ; % Shinr thickness. If the box number had been a + figure,
", sthis-amount would be added to the old shim thickness.

.7 ‘(Tl) Measure thickness of pinion depth shim re-
moved during disassembly.

S M S I AT s *
(2) Note pinion depth variance numbers marked on
old and new pinion gears.

(3) Refer to Pinion Variance Chart and determine
amount to be added or subtracted from original shim for
desired starter shim thickness.

NOTE: Do not use the starter shim ‘hickmess deter-
mined by the pinion variance chart as the final s

X s i Sk setting. The actual pinion depth measurement must ==

Fig. 2F-36 Ring and Pinion Gear Markings performed and final shim thickness adjusted cs
~ : necessary.
For exa:mple, if the old pinion is marked -3 and thenew T -2

" pinion -2, chart procedure-wouid:be-as follows:Refer 0 .—uria ..u, s
OlfPinion Marking columm at-lefé sideofichart.and. . - -~ (4], Tnstall ‘Tear ‘Bearing on pinion gear with large

" \ocate-3 figure in this columm. Theread &6 Fight, across. “diameter of bearing cage facing gear end of pinion. Press
chart, until under +2 figure in New Pinion Marking bearing:against rear face of gear. &
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Pinion Variance Chart

(5) Clean pinion bearing bores in axle housing thor-
oughly. This is important to obtaining correct pinion
gear depth adjustment.

(6) Install starter pinion depth shim in housing rear
bearing cup bore. Be sure shim is centered in bearing
cup bore.

NOTE: If the shim is chamfered, be sure the cham-
Jfered side ﬁz_ges the bottom of the bearing cup bore.

(7N _Inéfé.ll‘ rear bearing cup using Tools J-8092 and
J-8608 (fig. 2F-37).

AR

2] ~PINION: Rear Boaring:Ci frstaliorF="

ity AR s SR s = . T

i o GNP g o s, i~ Ol T i i DA B +3 +a

- -4 *’_:, +0.008 '; 20007 | +0.008 ;w +o.005.~,,“;,,.go.004 4 +0.00T 00w | 0001 | o
+3 | +0.007 +0.006 |  +0.005 +0.004 +0.003 J +0.002 | +0.001 | 0o | -o0001
+2 | +0.006 +0.005 +0.004 +0.003 +0.002 #0001 | 0 | —g001 | -0.002
i1 | +0.005 |  +0.004 +0.003 +0.002 +0.001 0 | -0.001 | —0.002 -0.003
0 | +0.004 | +0.003 +0.002 +0.001 | 0 ~0.001 j ~0.002 ] -0.003 -0.004
—1 j +0.003 +0.002 +0.001 0 | -0.001 -0.002 ,f -0.003 | -0.004 -0.005
-2 ' +0.002 +0.001 0 -0.001 | -0.002 -0.003 [ -0004 | —0.005 | -0.006
-3 | +0.001 0 | —0.001 -0002 | 0003 | -0004 | -0.005 | —0006 | -0.007
-4 0 ~0.001 ~0.002 -0.003 | -0.004 | -0.00s f -0.006 | -0.007 | -0.008

80702

(8) Install front bearing cup using Tools J-8092 and
J-8611-01.

(9) Install pinion gear in rear bearing cup.

(10) Instail front bearing, rear universal joint yoke,
and original pinion nut on pinion gear. Tighten pinion
nut only enough to remove bearing end piay.

NOTE: Do not instail a replacement pinion nut and
collapsible spacer at this time as the mnion gear will be
. rmngdl.zed,a{;ter depth-measurement.

e e

- (11) Note-pinion depth variance marked on pinion
gear. If number is preceded by a plus (+) sign, add that
amount (in thousands) to standard setting for axie
model being, overhauled.. If. number is preceded by a
minus (-) sign, subtract that amount (in thousandths)
from standard setting. Result of this addition or sub-
traction is desired pinion depth. Record this figure for
future reference.

(12) Assemble Arbor Tool J-5223-4 and Discs J-5223-
23 and install assembied tools in differentia] bearing cup
bores (fig. 2F-38). Be sure dises are completely seated in
bearing cup bores.

(13) Install bearing caps over dises and install bear-
ing cap-bolts(fig. 2F-38). Tighten bearing cap boits se-
curely, but not to specified torque.

"(1%) Position Gauge Block J-5223-20 on end face of
“pimmgm%ha; o_ff gauge block seated on gear
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.+ (15)-Assemble.and mount Clamp J-5223-14 and Bolt
| .3J-5223-24 on a_.xle,‘housing‘ (fig. 2F-38). Use axle housing
————=—=3cover-bolt to attach clamp to housing. '

; (16) Extend clamp bolt until it presses against gauge
* block with enough force™to prevent gauge block from
moving.

(17) Loosen gauge block thumbscrew to release
gauge block plunger. When plunger contacts arbor tool,
tighten thumbscrew to lock plunger in position. Do not
disturb plunger position.

(18) Remove clamp and bolt assembly from axle
housing.

(19) Remove gauge block and measure distance from
end of anvil to end of plunger using a 2 to 3 inch (5 to 8
cm) micrometer (fig. 2F-39). This dimension represents
the measured pinion depth. Record this dimension for
assembly reference.

(20) Remove bearing caps and remove arbor tool and
dises from axle housing.

(21) Remove pinion gear, rear bearing cup, and pin-
ion depth shim from axle housing.

(22) Measure thickness of depth shim used in step
(10). Add this dimension to measured pinion depth ob-
tained in step (8). From this total, subtract desired pin-
ion depth. Result represents correct shim thickness
required.

» NOTE: The desired pinion depth 13 the standard set-
ting plus orminus the pindon depth varance.

(23) Following examples will illustrate procedure for
- -determining correct shim thickness. .
Example I—Pinion Depth Variance is Plus (+)

Step 1—Determine desired pinion depth

Add pinion depth variance (marked on pinion gear) to
standard setting. Result is desired pinion depth.

Standard Setting. ...........--:- 2.547 (6.46 cm)
Pimion Depth Varance. .......... +0.007 (0.17 mm)
Desired Pinion Depth = 2.554 (6.48 cm)

Step 2—Determine total measured pinion depth

Add measured pinion depth to measured shim thick-
_ngsg._Result is total measured pinion depth.

PR MeasuredPinionDepth ...... ! ,,.,-,,.‘ 2.553)- (6.47 cm)

Starter Shim Thickness . . . . 7. 5:3:+0.098 (2.48 mm)
Total Measured Pinion Depth = 2.648 (6.72 cm)

Step 3—Determine correct shim thickness

Subtract: desired pinion depth from total measured
pinion depth. Result is correct shim thickness.

Total Measured Pinion Depth....... 2.648 (6.72 cm)
Desired Pinion Depth............- -2.554 (6.48 cm)
Correct Shim Thickness = 0.094 (2.38 mm)

Example II—Pinion Depth Variance is Minus (-)
Step 1—Obtain desired pinion depth

Subtract pinion depth variance (marked on pinion
gear) from standard setting. Result is desired pinion
depth.

Standard Setting. .........o-ooc0e 2.547 (6.46 cm)
Pinion Depth Variance. ........--- -0.003 (0.07 mm)
Desired Pinion Depth = 2.544 (6.46 cm)

Step 2—Determine total measured pinion depth

Add measured pinion depth to measured shim thick-
ness. Result equals total measured pinion depth.

Measured Pinion Depth . .......... 2.542 (6.45 cm)
Starter Shim Thickness ..........- +0.096 (2.43 mm !
Total Measured Pinion Depth = 2.838 (6.70 cm)

Step 3—Determine correct shim thickness

Subtract desired pinion depth from total measure:
pinion depth. Result is correct shim thickness.

Total Measured Pinion Dt .. ... 2.638 (6.70 cm)
" Desired Pinion Depth. ...........-- -2.544 (6.46 cm)
Correct Shim Thickness = 0.094 (2.38 mm;

Pinion an liurlnq Priinlﬂ Adjustment

(1) Install correct thickness pinion depth shim(s) in
axle housing bearing cup bore.

(2) Install rear bearing cup and pinion gear.

(3) Install replacement collapsible spacer and front
bearing on pinion gear.

CAUTION: The coilapsible spacer controls pimion
bearing preload. Do not reuse the old spacer. Use a
replacement spacer only.

(4) Install pinion oil seal using tool J-22661 (fig. 2F-
28).

(5) Install pinion vyoke and replacement pinion nut.
Tighten pinion nut finger-tight only.

(6) Tighten pinion nut only enough to remove enc
play and seat.pinion bearings. Use tool J-22575 tc
tighten nut and use tool J-8614-01 to hold yoke while
tightening nut. Rotate pinion while tightening nut tc
seat bearings evenly.
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?' . (2) Install thrust washers on differential side gears
. ARBOR J-5223-4 e ~-and-install gears in differential case.

o E Z er. ..x43) Install-differential pinion gears in case. Instail
~thrust washers behind pinion gears and align pinion
TR T T e
“*7 (4) Rotate differential side and pinion gears until

pinion mate shaft bores in pinion gears are aligned with
shaft bores in case.

(5) Install thrust block in case. Insert block through
side gear bore. Align bore in block with pinion mate
shaft bores in pinion gears and case.

(6) Install pinion mate shaft. Align lockpin bore in
shaft with bore in case and install shaft lockpin.

e e

i y:" oree "‘*’. ‘:
o N : s
-

\' CLAMP AND BOLT
e J-5223-24, -29
BRREy - VO,
Fig. 2F-38  Installing Pinion Depth Gauge Tools

41437

GAUGE BLOCK

THUMBSCREW: R ;;ﬂ Suret .
Fig. 2F-39  Measuring Gauge Block _ - e _Fig. 2F40_ Difrantia Bearn g nslation -
(T) Remove Tools J-8614-01 and J-22575. Difrantis Beariog Adjsiment

(8) Measure torque required to turn pinion gear us-
ing an inch-pound torque wrench and Tool J-22575. Cor-
rect pinion bearing preload torque is 17 to 25 inch-
pounds (2 to 3 Nem) torque. Continue tightening pinion
nut until required preload torque is obtained.

(1) Place bearing cup over each differential bearing
and install differential case assembly in axie housing.

(2) Install shim on each side between bearing cup
and housing. Use 0.080 inch (2 mm) shims as starting
point (fig. 2F-41).

CAUTION: Do not exceed the specified preload torque (3) Install bearing caps and tighten bolts finger-
and do not loosen the nut to reduce preload torque if the tight. Mount Dial Indicator J-8001 on housing (fig. 2F-
specified torque is exceeded. 42).
(4) Using two screwdrivers, pry between shims and
(9) If pinion bearing preload torque is exceeded,  housing. Pry assembly to one side and zero indicator
remove pinion gear, replace collapsible spacer and pin-  then pry assembly to opposite side and read indicator.
ion nut, and adjust preload again. NOTE: Do not zero or read.indicator while pryjing.

i | —...5). Amount. read on indicator is shim thickness-hat--
hﬂ!!{f'?ﬂ"a‘, Case Assembly e e : _,\:‘:};hguld“be:gg‘dﬂj,;gp arrive at zerqcpreload.andszerc:end-
-~= (1) Install differentiai bearinigg'on case using Tools - play..Repeat: Droeedure to ensure aceuracy ZRdad]ust i

J21784 and J-8092 (fig. 2F-40), = " ~-necessary.~ -
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DIAL INDICATOR y
J-8001

41444

Fig. 2F-42 Chacking Ring Gear Mounting Surfaca of Casa for Runout

(6) Shims ire available in thicknesses from 0.080 to
0.110 inch (0.25 mm) in 0.002 inch (0.05 mm) increments.

(7) When sideplay is eliminated, a slight bearing
drag will be -oticed. Install bearing caps and tighten
bearing cap b ts to 87 foot-pounds (118 Nem) torque.

' (8)"Attack: dial indicator to axie housing and check
ring gea¥ iounting face of differential case for runout

(fig—2F-42).. Runout should. not. exceed 0.002 inch (0.05
mm).

(9) Remove case from housing. Retain shims used
to adjust sideplay.

Ring Gear Instailation

(1) Position ring gear on differential case.

(2) Install two ring gear bolts in opposite hoies and
tighten bolts to pull gear into position.

(3) Install remaining ring gear attaching bolts.
Tighten bolts to 105 foot-pounds (142 Nem) torque.

Ring and Pinion Gear Backiash Adjustment

(1) Position shims previously selected to remove
differential bearing sideplay on bearing cups and install
differential assembly in axle housing.

(2) Install bearing cap bolts and tighten bolts to 87
foot-pounds (118 Nem) torque.

(3) Attach dial indicator to housing. Position in-
dicator so indicator styius contacts drive side of a ring
gear tooth and at right angle to tooth (fig. 2F-43).

(4) Move ring gear back and forth and note move-
ment registered on dial indicator. Ring gear backlash
should be 0.005 to 0.009 inch (0.12 to 0.22 mm), with
0.008 inch (0.20 mm) desired.

(5) Adjust backlash as follows: to increase backlash
install thinner shim on ring gear side and thicker shim
on opposite side. To decrease backlash, reverse pro-
cedure, however, do not change total thickness of shims.
Example: Sideplay was removed using 0.090 inch (2.28
mm) shims on each side totaling 0.180 inch (4.57 mm).

o |

DIAL INDICATOR
J8001 e

Fig. 2F-43 Checking Backlash -
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:

Fig. 2F-44  Differentiai Instailation

Backlash is checked and found to be 0.011 inch 0.27
mm). To correct backlash, add 0.004 inch (0.10 mm) to
shim on ring gear side and subtract 0.004 inch (0.10 mm)
from shim on opposite side.

This will result in 0.094 inch (2.38 mm) shim on ring gear -

'side and 0.086 inch (2.18 mm) shim on other side. Back-
lash will be approximately 0.007 to 0.008 inch (0.17 to

0.20 mm)., Total shim-thickness-remains 0.180'inch (4.57

mm).

= ot P st
. . < -
_«‘.\suy e r
- > = ’ -

- D -

Ditferential Bearing Preioad Adjustment

~ NOTET™Différential bearings must be preioaded to

compensate for heat and loads during operation. The
differential bearings are preloaded by increasing shim
pack thickness at each side of the diffferential by 0.004
mmch (0.10 mm) for a total of 0.008 inch (0.20 mm,).

(1) Remove differential assembly from housing. Be
sure to keep differential bearing shim packs together for
proper assembly.

(2) Reinstall differential bearing shims-in axle
housing bearing bores. v

(3) Install differential bearing cups on differential
bearings. Cups should cover differential bearing rollers
completely. e o

+-~—={4)- Position—differential assembly  in Housing so
bearingssjust-seart~mto housing bearing bores (fig. 2F-

. 44).. THRLT . SRR T AR :

N T e et

NOTE: Slkghtly tipping the bearing cups will ease
starting- them into the bores. also keep the differential
assembly square in the housing during installation and
pusk-it in as-far as possible. i “":

> =(5) Tap outer edge of bearing cups-until-differential
is seated in housing.

CAUTION: Do not distort the shims by hammering
them into the housing.

(6) Install differential bearing caps. Position caps
according to alignment punch marks made at dis-
assembly. Tighten bearing cap bolts to 87 foot-pounds
(118 Nem) torque. _

(7) Preloading differential bearings may change
backlash setting. Check and correct backlash if
necessary.

(8) Install propeller shaft, aligning index marks
made at disassembly.

(9) Install axle shafts, bearings, seals, and brake
support plates.

(10) Fill rear axie with Jeep Axle lubricant or equiva-
lent marked SAE 85W-90, grade API GL-5.

(11) Check and adjust axle shaft end play if neces-
sary. Adjust end play at left side of axle shait only.

(12) Install hubs, drums, and wheels.

(13) Lower vehicle.

DIFFERENTIAL OVERHAUL—MODEL 30-44-60 FRONT/
REAR AXLES

Disasse_rpbly

e s

N (JEIIEr It i3 not necessary to remove the azle assembly

" lo overhaul the differential. Refer to figures 2F-;5 and

2F-46 for parts nomenciature during overhaul.

- (1) Raise vehicle, drain lubricant amd remove axle
shafts. ==~ ‘ :

NOTE: On (J modelis lower right spring. On Cherokee,
Wagoneer and Truck models, lower left spring at front
shackle only so spreader tool can be installed.

(2) Remove front shock absorber at tie plate only.

(3) Remove stabilizer bar connecting link to tie
plate attaching nut.

(4) Remove U-boits and tie plate.

(5) Loosen nuts attaching rear spring shackle to
spring.

- (6) Support axle housing with jackstand.

(7) Remove boits attaching spring shackie to spring
and lower spring.

(8)_Remove axle housing cover. - -

(9) Mark differential bearing caps_for assembly
alignment reference. Use centerpunch,to mark cags, .

: _(ml—:gézsen but de.not-remove differential

! o ARG i L e e

cap bolts: -
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(11) Install Axle Housing Spreader Tool J-25102. Be
SUFe o {fstall holddown clamps o Eeep spreader todl‘in

posmrm—(%g ZF-'h‘ ) . Ml 5 b .t

— e g d— 2y -
SPREADER
J-24385-01

HOLDDOWN

DIAL INDICATOR

J-8001
J42306

Fig. 2F-47 Spreading Axie Housing

J42307

Fig. 2F-48 Pinion Mate Shaft Lockpin Removai

(12) Mount dial indicator on axie housing (fig. 2F-48).
Zero indicator and be sure indicator stylus contacts one
side of opening in housing.

(13) Spread housing no more than 0.020 inch (0.50
mm) using Tool J-25102. Measure amount housing is
spread using dial indicator mounted previously.

CAUTION: Do not exceed the specified 0.020 inch (0.50
mm) when spreading the housing. If the housing:s over-
spread, it could be dwtorted or damaged necessitating
replacement

(14) When housmg h_a}s been spread 0 020 mch (0. 50 b 5
T remove?mlaxcamr
movera"f?gfentxal bearmg, cap&
assembly refererce.” }

?.*‘l.’“k‘ e

"% '."»“‘_ S0

(16) Remove differential assembly using pry bars.
“Position pry bars under ring gear bolt head and under
differential case. S

-CAUTION RemoLe the s,)re de" *oeé-zmmedzate!y aj-

distorting the housmg or causmg it to take a set.

(17) Remove and discard ring gear attaching bolts.

(18) Remove ring gear from differential case using
brass drift and hammer. Do not attempt to wedge gear
off case as case will be damaged in process.

(19) Remove pinion mate shaft lockpin using small
punch (fig. 2F-48).

(20) Remove pinion mate shaft and thrust block.

(21) Rotate pinion gears until gears are aligned with
case opening and remove pinion gears and thrust
washers.

(22) Remove side gears and thrust washers.

Pinion Gear Removal—Model 30-44-60 Axie

(1) Mark propeller shaft for assembly reference and
remove shaft.

(2) Remove and discard pinion nut. Use Tool J-8614-
01 to hold yoke while removing nut.

(3) Remove pinion yoke using Tools J-8614-01, -02,
and -03 (fig. 2F-4).

(4) Remove dust cap from pinion gear.

(5) Remove pinion gear. Strike end of gear using
rawhide hammer to force pinion out of pinion rear bear-
ing and housing. ’

NOTE: The pinion bearing preload adjusting shims

- :‘ma,y remain on the pinion shaft, or stick to the bearing

‘remainang i the housing, or it may fall out. Collect, tag,
and retain these shims for assembly (fig. 2F-46).

(6) Remove pinion front bearing, slinger, and seal
(fig. 2F-46). Use 2 x 2 (5 x5 cm) piece-of wood or length of
pipe to drive bearing, slinger, and seal out of housing.
Discard seal after removal.

Pinion Rear Bearing Removai—Model 30-44 Axis

(1) Assemble and install Bearing Remover Set J-
25100 on bearing and gear (fig. 2F-49).

(2) Insert bearing remover adaptors into remover
base from top and position adapters 180° apart (fig. 2F-
49).

(3) Tighten remover tool forcing screw and remove
bearing.

Plnlnn Rear Buring Removai—Modei 60 Axie

IL Install Bearmg Remover Tool .1;22812-01 on
bearmg an d‘gear (fig. 2F-50). I ,
.~(2) Position chamfered edges of remover tool “be-

" tweerr bearing inner race and pinion head.
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Ja2310

REMOVER TOOL ADAPTERS

Flg. 2F-49  Pinion Rear Bearing Removai—Model 30-44 Axie

REMOVER
J-22912-01
4
—————————————————— X @
e
el N T | 5
JER— 1y
e —
e 2
. —
——— N\ m———
% S e
s 90179

Fig. 2F-50 Pinion Rear Bearing Removai—Model 60 Axis

*~ (3) Tighten remover tool- bolts. until chamfered
edges of tool are well under bearing race..

(4) Position pinion gear and remover tool in arbor
press and press pinion out of bearing.

Ditferential Bearing Removai—Modei 30-44 Axie

(1) Assemble and install Bearing Remover Set J-
95100 on bearing and case. Remover tools are positioned
in manner similar to pinion bearing removal. Refer to
figure 2F-49 for tool setup.

(2) Install two bearing adapters in remover tool
base. Insert adapters into one side of tool base from top
and reposition adapters 180° apart (fig. 2F-49).

(3) Install remover tool button in differential case
and center remover tool forcing screw in button. -

e e T

bearing. -

(5) Repeat 6pefations to remove opposite 5éarfng.

(4) Tighten axégtrr;g)‘{iar tool forcing scréw and-remove
- e

Differentiai Bearing Removal—Modsi 60 Axis

(1) Install Be'a:ring Remover Tool J-22912-01 on case
and bearing (fig. 2F-51).

(2) Position chamfered edges of remover tool be-
tween bearing inner race and case.

(3) Tighten remover tool bolts until chamfered
edges of tool are well under bearing race.

(4) Install puller button in case bore.

(5) Install Puller J-22888 on Remover Tool J-22912-
01 and center puller forcing screw in puller button (fig.
2F-51).

REMOVER TOOL
J-29721

PULLER
BUTTON %

REMOVER
J-22912-01

90180

Fig. 2F-51 Diffarential Bearing Removai—Model 50 Axie

(6) Tighten puller forcing screw and remove
bearing.
(T) Repeat operations

Pinion Bearing Cup Removal—Model 30-44-60 Axis

rear bearing cup. Use brass drift

to remove opposite bearing.

w365 AR Remove pinion
and hammer to tap cup out of housing.
(2) Remove pinion depth shims from rear bearing
cup bore in housing. Retain shims for assembly refer-
ence even if bent or distorted.
(3) Remove pinion front bearing cup. Use brass
drift and hammer to tap cup out of housing.

Cleaning and Inspection

Clean all parts in solvent. Allow bearings to air dry.
Dry other parts with compressed air.

Inspect all bearings and cups for pitting, galling, flat
spots, or cracks. Replace any bearing or cup that exhib-
its any of these conditions.

Inspect the differential case for an elongated, or en-
larged pinion mate shaft bore. The machined thrust
washer surface areas and counterbores must be sSmooth
and free of nicks, gouges, cracks, or burrs. Inspect the

~“ease for cracks or other visible damage. Replace the-case
-~ if it exhibits any of these conditions.
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Inspect the pinion mate shaft for excessive wear, scor- BEARING PRELOAD
ing, or galling. The shaft _must be smooth_and con- SHIM PACK
“centric. Replace the shaft if worn or damaged.
-~~"fspect the side gears and pinion, gears. All gear teeth.-

‘must display a uniform contact pattern. Inspect the— - - PINION DEPTH
‘gears and gear teeth for.cracks, SCOERing, excessive-wear, C SHIM

or galling. Replace all the gears if any gear exhibits

these conditions. Inspect the side gear and pinion gear
thrust washers for wear, scoring, galling, or distortion.
Replace the washers if they exhibit any of these o
conditions. A\

Inspect the pinion mate shaft lockpin for damage or '
for being loose in the case. Replace the pin or differential
case as necessary. <

Inspect the ring and pinion gears for worn or chipped
teeth, cracks, damaged bearing journals, or damaged
attaching bolt threads. If replacement is necessary, the
gears must be replaced as matched set only. )

Inspect the differential case for cracks, worn shart
and pin bores, or other damage which might necessitate DIFFERENTIAL BEARING
replacement. If raised metal was produced on the bear- SHIM PACKS i
ing cup bore shoulders during bearing cup removal, flat- Fig. 2F-52  Diffsrential Shim Locations

ten the raised portion using a blunt punch. nih
Inspect the pinion yoke for cracks, worn splines, and The standard for axle Modeis-30, 44, and 60 are as

pitted, rough or corroded seal contact surfaces. Repair follows: =
or replace the yoke as necessary. :ﬁoge: ig-gggg ;ggé cm;
Inspect the pinion differential bearing shim packs for ode! 24—2.625 (6.66 cm
s e o e * Model 60—3.125 (7.93 em)

broken, damaged, or distorted shims. Replace shims as

necessary during assembly. If the pinion is marked +2, the gear set varied from

, standard by +0.002 inch (0.05 mm) and will require
Differentiai Assambly 0.002 inch (0.05 mm) less shims than a set marked zero
(0). When a set is marked +, the distance from the

pinion button face to the axle shaft centerline must be

Pinlon Gear Instailation and Depth Adjustment. . . _ .. . -~ morethan the standard setting: If the pinion is marked -
~ 3, the set varied from standard by -0.003 inch (0.07 mm)
and will require.0.003 (0.07 mm) more shims than a set
marked zero. When a set is marked zero, the distance
from the pinion button face to the axle shaft centerline.

" must be less than the standard setting. Refer to figure
2F-35 for an illustration of the standard setting

Pinion gear-depthis the distance, measured in_inches,
from*the end face of the pinion gear to the axle-shaft
centerline (fig. 2F-35). This dimension is controlled by
shims installed between the pinion rear bearing and axle
hobeing (Hig. 2PSPpr i1 -w g parares s

Ring and pinion gear sets are factory tested to detect

machining variances. Tests are started at a standard dimension.

setting which is then varied to obtain the most desirable

tooth contact pattern and quietest operation. When this Pinion Varianca Chart

setting is determined, identifying numbers are etched This chart will help determine the approximate

on the the ring and pinion (fig. 2F-36). starter shim thickness needed for initial pinion depth
The ring gear receives one number. The pinion gear measurement. However, the chart will not provide the

receives two numbers which are separated by a + or - exact shim thickness required for final adjustment and

sign. The ring’ gear number and first number on the must not be used as a substitute for an actual pinion

pinion gear identify the gears as a matched set. Do not depth measurement.

attempt to use a set with differing numbers. This is not To use the chart, proceed as foilows:

a matched set,. Lo e ey oty (a) Measure thickness of original pinion depth
The second number on the pinion indicates pinion shim.

position in relation to the centerline of the axle shafts - (b) Note pinion depth variance numbers

where tooth contact..was. best and operation quietest. marked on old and new pinion gears.

. Ehjs.&um.bex:.tenmsents pinion,c_lepth..vaniancevandrisﬁle- *m=1¢)" Refer to Old "and New ﬁrﬁon-ﬁa}éin;col-
amoqnul;l_,t,housandtk;s,of@ana.mChmf-hq-t--@W umns i chart:Thatt box where old and-new pinion
from:the standard SELHIMEE o ToliiedlE ey e depth columns-- imtersect-is approximate amount of

- ——— s
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- inch-pounds. (1 to 2 Nem) of drag torque when . pinion is

change required to obtain desired starter shim
thickness:. - "3

For example, if the old pinion is marked -3 énd thevnewc
pinion *+2, chart procedure would be as follows: Refer ta -
Old Pinion Marking column at left side of chart and

locate -3 figure in this column. Then read to right,-across
chart, until under +2 figure in New Pinion Marking
column. Box where the two columns intersect will pro-
vide amount of shim thickness required. In this case, the
number in the intersecting box is -0.005 (0.12 mm) which
represents the amount to be subtracted from the origi-
nal shim thickness. If the box number had been a +
figure, this amount would be added to the original shim
thickness.

CAUTION: Front axle differentials use an ol slinger
between the pinion rear bearing and the pinion head
(fig. 2F-1). This slinger must be installed in order to
measure and adjust pinion depth correctly.

(1) Measure thickness of pinion depth shim re-
moved during disassembly.

(2) Note pinion depth variance numbers on old and
new pinion gears.

(3) Refer to pinion variance chart and determine -

amount to be added to or subtracted from original shim
to arrive at starter shim thickness.

CAUTION: Do not use or assume that the starter shim
thickness will be the final shim setting. An actual pinion
depth measurement must be performed and the final
shim thickness adjusted as necessary.

(4)-Install pinion front bearing cup in housing bore

o ®

‘¢4 -using Driver, Handle J-7079-02 and Instgllérﬂrl-ﬂz_&l_(}l. Ak
., (5)Install starter shim in rear bedring pore-of hous-

ing. Be sure shim is centered in cup bere. If'shim is
chamfered, chamfer must face toward housing
- bore—not toward pinion head. . - -

On Model 30 axles, install cup using Driver Handle J-
7079-02 and Installer J-25101. On Model 44 and 60 axles,
install cup using Driver Handle J-25122 and Installer J-
25157, '

(7) On front axle differentials, install oil slinger on
pinion gear. Be sure slinger is seated on pinion head
before installing rear bearing.

(8) Install rear bearing on pinion. On Model 30 axles
install cup using Installer Sleeve J-3390 (fig. 2F-53). On
\lodel 44 and 60 axles, install bearing using Installer

"' Sleeve J-24433 (fig. 2F-53). s

(9) Install pinion gear in axle housing.

(10) Install 'pir‘xion front bearing, pinien yoke,

. washer, and. original pinion nut on pinion. Tighten nut
-~only enough to remove end play. and. provide 10 to, 15

rotated.
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SLEEVE
J-24433 OR
J-5590

42313
Flg. 2F-53 Plnion Bearing Instailation

NOTE: Do not install the pinion seal, stinger, or dust
cap at this time. The pinion will be removed after meas-
uring and adjusting pinion depth.

(11) Note pinion depth variance marked on pinion
gear. If number is preceded by a pius (+) sign, add that
amount (in thousands or millimeters) to standard set-
ting for axle model being overhauled. If number is pre-

_é(_i“by' a minus (-) sign, subtract that amount (in
thousands or millimeters) from standard setting. Resuit
of addition or subtraction is desired pinion depth. Re-
cord this figure for further reference.

(6) Install pinion rear bearing cup in housing‘bdre%v’fi:w “NQTE: If the gear is marked 0 (zero), use the stanaard

setting.

(12) Assemble Gauge Arbor J-5223-4 and Discs. On
Model 30 axles, use Discs J-5223-26. On Model 44 and 60
axles, use Discs J-5223-25.

(13) Install assembled arbor and disecs in differential
bearing cup bores (fig. 2F-54). Be sure discs are firmiy
seated in bearing cup bores.

(14) Install differential bearing caps over dises and
tighten cap bolts securely, but not to specified torque.

(15) Remove standard plunger from Gauge Block J-
5293-20 and install Plunger J-5223-27. _

(16) Compress plunger completely and tighten gauge
block thumbscrew securely. "n

(17) Install Gauge Block J-3223-20. Position block so
plunger is directly under Arbor J-5223-4 and flat surface
on anvil side of block is seated on end face of pinien (fig.
2F-54).
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CAUTION: To avoid false readings, do not allow

the
anwvil to contact the pinion gear at any point. =

- lon ol

(18) Assemble Bolt J-5223-29 .and. Clamp [-5223-24:

"~ 73nd mount tools on axle housing (fig. 2F-54). Use Hdts:
ing.cover-bolt te-attach clamp to housing.~- s :
- (19)-Extend clamp bolt until Tt press against gauge

€3
block. Align gauge block plunger with center of gauge
arbor and tighten clamp bolt until it presses against
block with enough force to prevent block from moving.

(20) Loosen gauge block thumbscrew and release
plunger. When plunger contacts arbor tool, tighten
thumbscrew to lock plunger in position. Do not disturb
plunger position.

(21) Remove clamp and bolt from axle housing.

(22) Remove gauge block and measure distance from
end of anvil to end of plunger using 3-inch (7.62 cm)
micrometer (fig. 2F-55). This dimension represents
measured pinion depth. Record this dimemsion for as-
sembly reference.

-

NOTE: If the measured pinion depth equals the desired
pinion depth, the installed shim thickness is correct and
Jurther adjustment is not required.

(23) Remove bearing caps and remove arbor tool and
discs.

(24) Remove pinion gear, rear bearing cup, and depth
shim from axle housing.

(25) Measure thickness of depth shim just removed
from housing and add this dimension to measured pin-
ion depth obtained in previous step. From this total,
subtract desired pinion depth. Result represents shim
thickness required to adjust pinion depth.

B et
R — ,

Step 3—Determine correct shim thickness.
Subtract desiréd pinion depth from total measured
pinion depth. Resultis'correcy_ghim thickness.

Jotal Measured Pinion Depth 2:708 (68.7 mm)
Desired Piniow Depth S -2.629 (66.7 mm)

Correct Shim Thickness 0.079 (2.00-mm)

Example II—Pinion Depth Variance is Minus (-) Model
60 Axle

Step 1—Obtain desired pinion depth.

Subtract pinion depth variance (marked on pinion
gear) from standard setting. Result is desired pinion
depth.

Standard Setting. .......... ... ... 3.125 (79.3 mm)
Pindon Depth Variance. .. ......... -0.002 (0.05 mm)
Desired Pinion Depth = 3.123 (79.35 mm)

Step 2—Determine total measured pinion depth.

Add measured pinion depth to measured shim thick-
ness. Result equals total measured pinion depth.

Measured Pinion Depth. . . . .. .. ... 3.120 (79.2 mm)
Starter Shim Thiciness . .. ... .. .. +0.100 (2.54 mm)
Total Measured Pinon Depth = 3.220 (81.7 mm)

Step 3—Determine correct shim thickness.

Subtract desired pinion depth from total measured
pinion depth. Resuit is correct shim thickness.

Total Measured Pinion Depth. . ... 3.220 (81.7 mm)
Desired Pinion Depth. . . ....... .. -3.123 (79.3 mm)
- =y Correct Shim Thic g =- 7 0.097 (2.46 mm)

' . NOTE: The desired pinion depts.is: the standord set® = - ey ZP e e
-~ ting Dlus or minus the pinion depth viridnce. o) Remoyerspinion get rear bearing cup, and

(26) Folvlowﬂing examples illustr;.te précedure for de-

termining correct shim thickngss.
B oS Nfouits .
Example I—Pinion Depth Variance is Plus (+) Model 44

Axle
Step 1—Determine desired pinion depth.

Add pinion depth variance (marked on pinion gear) to
standard setting. Result is desired pinion depth.

Standard Setting. .. ..... ... .. ... 2.625 (66.6 mm)
Pimion Depth Variance. . . . ... .. .. +0.004 (0.10 mm)
Desired Pinion Depth = 2.629 (66.7 mm)

Step 2—Determine total measured pinion depth,

Add r;lezisuréa pinion depth to measure shim thickness.
Result is total measured pinion depth. : :
Ceeviieee. 2.601(66.0.mm)
+0.107 (2.71. mm)..

2.708 (687 mm)

~ Measured Pinion Depth
‘””“Smmwmk'hgss
s oA Measuréq Pinion Depth .= .

[ S

- -housing bearing ¢

(28) Install correct thickness pinion depth shim in
up bozj&a.tn'ch_'eip‘s@gﬂ‘ rear bearing cup,

R n—

0k

Pinion Bearing Preload Adjustment

(1) Install pinion bearing preload shims.

(2) Install pinion gear, front bearing, oil slinger, if
equipped, yoke, washer, and old pinion nut. Tighten nut
to 260 foot-pounds (352 Nem) torque.

(3) Measure torque required to rotate pinion gear
using 0-50 inch-pound torque wrench. Rotating torque
should be 20-40 inch-pounds with new bearings, or 10-20
inch-pounds (1-2 Nem) with original bearings. Add
shims. to.decrease preload or subtract'shims to increase
preload.

(4) Remove pinion nut, washer, and yoke_when pin-

usted.

ion bearing preload is ‘adj

—~—
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o
_, “* CLAMP AND BOLT
e 45223-24,-29 : ‘41437
Hq 2F-54 lnstalllng Pinion nspth Gauge Tnnls
GAUGE BLOCK
i
)."w__‘

Fig. 2F-55 Measuring Gauge Block

(7) Install new pifiton nut. Tighten nut to 210 foot-. .

pounds (285 Nem) torque on Model 30 and 44 axles, and
260 foot-pounds (352 Nem) torque on Model 60 axles.

Differantlai Side Gear Adustment

(1) Install thrust washers on side gears and install
gears in case.
(2) Install thrust washers on differential pinion
gears and install gears in case.
(3) [nstall thrust block and plnlon mate shaft pin in
case.: : i
(4) Posmon dlfferenmal case on end.
(5) Tap differential case lightly on flat surface to
settle-gears into position in case.
v -wer G- (6): Measure-clearance between caserand-side-gears- -
wever o using-feeler gauges (fig.-2F-56): Clearancerbetween gears«:
~ _ . and case must be 0.000 to 0.006 inch (0.00°to 0.15 mm).

A

Ja2317

Fig. 2F-56 Checking Side Gear Clearance

(7) If clearance between gears and case exceeds
0.006 inch, replace complete differential case.

NOTE: Shims are no longer available.

(8) If differential case is replaced, check side gear
clearance again.

(9) Install ring gear on differential case and start
two bolts in holes 180 degrees apart. Tighten bolts
evenly to seat ring gear.

(10) Install remaining bolts and tighten to 55 foot-
pounds (74 Nem) torque.

Differential Bearing Preioad and Ring Gear Backiash Adjustment

NOTE: Differential bearing preload is controlled by
shims located between the differential case and
bearmgs

(1) Remove old differential bearing shims if not

* removed previously.

(2) Install differential bearings. On Model 30 and 44
axles, install bearings using Driver Handle J-7079-02

~and Instailer J-22175 (fig. 2F-57). On Model 60 axles,

install bearings using Driver Handle and Installer J-
24430.

(3) Install bearing cups on differential bearings.

(4) Install differential in axle housing.

(5) Install bearing caps and tighten cap bolts se-
curely but not to specified torque.

(6) Hold ring gear in contact with pinion gear and
pry differential bearing cups toward center of case using
screwdriver.

(7) Insert various thickness feeler gauges between
each bearing cup and axle housing until ring gear back-
lash is 0.001 to 0.002 inch (0.02 to 0.05 mm) with feeler
gauges installed. Feeler gauges must be installed at both
sides of differential and at same time to obtain accurate
measurement.

(8) Assemble shim pack that will provide desired
backlash. Check backlash again. If OK, tag and retain
shims for assembly. .

(9) Remove differential case.
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TOOL
J-7079-2

TOOL
J-22175 OR
J-24430

J42318
Fig. 2F-57 Differential Bearing Instailation

(10) Add additional 0.015 inch (0.38 mm) thickness
shim to shim pack to be installed on tooth side of ring
gear.

(11) Remove differential bearings. Refer to removal
pr.ocedures outlined in Differential Assembly.._ = .

o : ( 12) Install shlm packs on. appropmgt;e sx_de_s oﬂdlffer-
30 and 44" axfes, install bearmgs usmg Tools J-7079-02
and J-22175. On Model 60 axles, install bearings using
Tool J-24430 (fig.2F-57).

P aawd

NOTE: When ove‘rhaulmg a fro'nt a.zle dszerentwl,
check the axle housing imner ml seais. If seal replace-
ment 1s required, install replacement seals using Tool J-
28648 (fig. 2F-58).

(13) Mount Spreader Tool J-25102 and Dial Indicator
J-8001 on housing. Spread housing no more than 0.020
inch (0.50 mm) (fig 2F-47). Do not exceed 0.020 inch (0.50
mm) to avoid damaging housing.

(14) Remove dial indicator when housing has been
spread desired amount.

(15) Lubricate differential bearings with axle lubri-
cant and install differential bearing cups on bearings.

(16) Install differential in housing. Use rawhide mal-

et toseat differential. Be sure ring and plmon gear

"““'*”teerirmesh compietely. - L I e i SR

. e ] R

(17) Remove axTe ;H:T smgspreader tool. -x .

™.

[P St

TOOL ~ e
N J-28648

; Ja2312
Fig. 2F-58 Front Axie Housing Inner Oll Ssal Instailation

(18) Apply sealing compound to bearing cap boit
threads and install bolts. Tighten bolts to 40 foot-pounds
(54 Nem) torque on Model 30 axle, or to 80 foot-pounds
(108 Nem) torque on Model 44 and 60 axles.

(19) Remount Dial Indicator J-8001 on housing and
measure ring gear backlash (fig. 2F-59). Measure back-
lash at two points. Backlash should be 0.005 to 0.010 inca
(0.12 to 0.25 mm). If backlash is incorrect, add or sub-
tract shims from differential beanng shim packs untii
correct backlash is obtained. :

Ja2320

Fig. 2F-53 Measuring Ring Gesr Backiash

NOTE: Changing the position of a 0.005 inch (0.12 mm.,
sham from ome side-to the other will change the amoun:
of backlash approximately 0.003 inch (0.07 mm).

(20) Measure ring gear runout. If runout exceeds
0.006 inch (0.15_mm), case may be distorted, qr.there is
dirt between case and gear, or ring gear bgits-azre | 1oose.
Check and correct as necessary— = ...
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(21) Raise spring and install front spring shackle to

spring attaching bolts.
(22) Remove jack stand. ~
(23) Install tie plate and U-boits. Tighten U-boit nuts
as follows: - 3 i
1/2-20—55 foot-pounds (75 Nem)
9/16-18—100 foot-pounds (136 Nem)
(24) Tighten spring shackle to spring attachmg bolts
on CJ models to 24 foot-pounds (33 Nem). Cherokee,
Wagoneer and Truck model bolts should be tightened to

- & . -

- v—

(25) Install stabilizer bar link to tie plate attaching
nut. '

(26) Install shock absorber. Tighten shock absorber
to tie plate retaining nut to 45 foot-pounds (61 Nem)
torgue.

(27) Install axle shafts.

(28) Install axle housing cover. On Model 44 and 60
axles, clean cover and housing mating surfaces and ap-
ply thin bead of Jeep Gasket-In-A-Tube, or equivalent,
silicone sealer to housing and cover before installation.

100 foot-pounds (136 Nem) torque.

SPECIFICATIONS

Differential Specifications

Mode! 30 Front Axie USA Metric
Differential Bearing Prefoad . . . v . . o v vt ottt sttt e et b st e e e .015in 0.38 mm
Differential Side Gear-t0-Case ClearanCe . . . . . . . v v v v v e e e e e e e et e e e e e e e e e e e .000-.006 in  0.000-0.15 mm
BINGASBAE /o i o 5 sr o i sis 33 side 68 & & 0m 5 & 38 b ow wie e eme 5 G SRS sk e s s B e .005-.009 in 0.12-0.22 mm
Pinion Bearing Break-Away Preload
OfginaliBesnings: © . Fri. . oo RTINS BN L LGB U e s U BT A e e A e g T R e T e 15-25 in-ibs. 2-3 N'm
NBWBEATINGS. . . it s v o B TN L s SR s s s R e e e e e s e e e 20-40 in-ibs. 2-5 N°-m
Made! 44 Axie
Differential‘Bearing Prefoad. . . v . c.ciciii o s o v e v vnimn e sroemmsoroseanoanint b vecsons 0.15in 0.38 mm
Differential Side Gear-10-Case ClearanCe. . . . . . . .« c o v o v o n s s o s a e e e e e e s e e e e e s .000-.006 in  0.000-0.15 mm
RINGGEArBacKIash'. . . . i i o v e e s iu i s e s tas s cea s e a s e e e .005-.010in  0.12-0.25 mm
Pinion Bearing Break-Away Preload
OrSgiNal BRALINGS: . . . ... v 5 5 avss & <fas 65 57h 0 % el aim = w e 870 el e e w w e e w8 e a8 W M ale e sk 10-20 in-ibs. 1-2 N'm
NABOABNGS « . + < v ws s 5 v s w5 s & sis v o mio o pon e o e e s wtee ey wd e e e G0 3 SRR S e 20-40 in-ibs. 2-5 N'm
= 4 Model 60 Axie
Differential Bearing Preidad . .": ... R e e ik e i i 2 S A s gt Sy e .015in 0.38 mm
Differential Side Gear-to-Case Clearance.. . . . . . . e D g5 Rll e i NI M K. SN i P .. .... .000-006in 0.000-0.15 mm
Drive Gear-to-Pinion Backiash. . . v« v oo oag e o o v o o iR R LA O R e S T .005-.009 in  0.12-0.15 mm
Drive Pinion Bearing Break-Away -
_Origingl Bearings . . .. ... e i bR s e e e 10-20 in-ibs. 1-2 N-m
NBW BRAFINGS . . . .« o o« v o v v et e o e aa e e s s e ae s st e as s s se s aee e s sse e e s s 2040 in-ibs. 2-5 N-m
it e AMC/Jeep-Axie
Axle Shaft End Play (Shims — Left Side Only) = CJ . . . . . . o o it it e e e .004-.008 in  0.10-0.20 mm
(.006 in (0.15 mm
desired) desired)
Pinion Bearing Preload (Collapsible SIBBVE) . . . . . . . o ot ittt e e e e 17-25 in-bs. 2-3 N'm
Differential Bearing Preload (Shims) . . . . . . . . . . . L L e .008 in 0.20 mm
Differential Case Flange Runout (Inspection only —noadjustment). . . . . . . . ... ..ot oe o oo oo e .002 in max.  0.05 mm max.
Ring Gear Backiash (Shims) . . . . . . . ... . ittt it i e .005-.009 in 0.12-0.15 mm
(.008 in (0.20 mm
desired) sesired)
Pinion Gear Standard Setting (Shims) . . . . . . . . it it ittt e e e e e e 2.547 in 684-69 mm
606573
R e D v o . W
TN MR Ui o SRR 1 W Rl e
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Diiferential Torque Specifications

Service Set-To Torques shouid be used when biing P . Service In-Use Recheck Torques shouid be used for checking a pre-torqued item.
R rempe Sl e TR SRS : S B
=, d . USA (ft-Ibs) Metric (N-m)
g &.y‘,.;.—,:,-; % 5 f— o S S S .. P
S BN s oot ik e = T Service Service
S — e - e—— s = Searvice In-Use Service In-Use
Rt TS, S A g I 2 4 : Set-To Recheck Set-To Recheck
e Torque Torque Torque Torque
Mode! 30 Front Axie
Axieshitusing:Covst BRIt T L S0 llnd DR GR ik iy sk o 20 15-25 27 20-34
Differential Bearing Cap BOItS. . . . . .\ .ot te e e e 40 35-50 54 47-68
Ring Gear-10-Case BOItS . . . . . . v .o v i e 55 45-65 75 61-88
LowkE 8PS tdaNut S T 0 (00 0l SR e Tl DR 80 min. - 108 min. -
TN T R O L R R L S 210 200-220 271 285-298
Universal JoinTU-BOITS. . . . . . . ..ttt e e e 15 13-18 20 18-24
Upper Bail Stud Nut . . . . .. . . ... . 100 min, - 136 min. -
UBBer BRI SHIB BB .. o o & « 55 5 555 5 5 5 0 sie 0o s a o iars we b e el st 50 min. — 68 min. -
Wheel-to-HUb NUTS . . . . .. .. o e e e e T 80 65-90 108 88-122
Model 60 Axie
Axie Housing Cover Bolts. . ................ooioue i 20 156-25 27 20-34
Support Plate Bolts/NUTS . ............ouu e 50 45-55 68 61-75
Differential Bearing Cap BOItS ... .. ... ... ... ..cooueeeee 80 70-90 108 95-122
Ring Gear-t0-CaseBOItS .....................coouuuuinnninn... AT P 105 100-110 142 135-148
Bl 0 R PR - s 10 o Bl 260 250-270 352 339-366
Universal Joint Strap BolS. ... ...........ooiiein i 15 13-18 20 18-24
WIBB SO HIBINGS: i B0 it i missmnte s o s o st b o i e 0 120 110-125 163 149-169
AMC / Jeep Axie
Axie HOUSING COVBE BOMS. . .iticicreie e s vaipie s obs sos e s aai s snie s as s eniess s 170 in-lbs 150-190 in-ibs 19 17-21
Brake Tube-to-Rear Wheel Cylinder. . ..................oueeeoeenn . 97 in-lbs 90-105 in-lbs 1 10-12
Differential Bearing Cap Botts ... o .....ouirnenninenneenee st oo et oenns 87 80-95 10 9-11
RING Goar=t0sCaBB BOI . .. v vvniiinssonoriniessmnasinmsiniosmmmsdbinde 28 i 105 95-115 142 135-149
Rear Brake Support Plate BOItS . . ... .........ouunennie e e 32 25-40 43 34-54
Axie Shaft-to-HUb NUS-CJ. . ....... ...ttt 250 min. 250 min. 339 min. —
GO SUROIEOI .. o v comn v s aisninis imns vt s st gt 1 B e 16 15-19 18 14-24
All Torque vaiues given in foot-pounds and newton-meters with dry fits uniess otherwise specified.
60657 A
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OPERATION

In a conventional differential, torque applied to the
ring gear is transmitted to the axle sharts through the
differential gears. During normal operation, torque
transmitted to each axle shaft is equal at all times.
However, if one wheel slips, the opposite wheei wiil
.generate only as much torque as the slipping wheei.

With Trac-Lok, part of the ring gear torque is trans-

GENERAL

The Trac-Lok limited slip differential is available as
an option on Jeep vehicles equipped with the Model 208
or 300-transfer case only. Trac-Lok is used in rear axlés .~
only and is not available on vehicles equipped with
Quadra-Trac Two Trac-Lok units are used. Model 60 mitted through ciutch packs located between the differ-
axles use a slightly different unit than is used in AMC/ “ential side ‘géars and case. The clutc: packs contain
Jeep-rear- axles. Refer-to-the- Gverhauk section-for-serv-——-—muitipie~dise clutches which Have radial grooves on the
; 1mngpmm B R R I i ST piates’and'concentnc grooves on the discs. —
= mmm :Mm““ et e B A : ¥

. \ ot -
PP - A 53 ek Mg 1 e ot g -
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In operation, the Trac-Lok clutches are engaged by
two concurrent forces. The first being preload force
exerted through Belleville springs contained within the
clusch packs and the second is from separating forces
generated by the side gears as torque is apphed through
thering gear. '

The Trac-Lok design prov1des the normal differential
action needed for turning corners and for the trans-
mittal of equal torque to both wheels when driving
straight ahead. However, when one wheel loses traction
and spins, the clutch packs transfer additional torque to
the wheel having the most traction. Trac-Lok differen-
tials resist wheel spin on bumpy roads and provide more
pulling power when one wheel loses traction. Pulling
power is provided continuously until both wheels lose
traction. If both wheels slip due to unequal traction,
Trac-Lok operation is normal. In extreme cases of differ-
ences in traction, the wheel with the least traction may
spin after the Trac-Lok has transferred as much torque
as possible to the nonslipping wheel.

LUBRICATION

Use Jeep axle lubricant or equivalent marked SAE
85W-90, grade GL-5 in Trac-Lok axles. In addition, the
only acceptable method for cleaning the Trac-Lok differ-
ential is by disassembling the unit and wiping it clean
using shop towels.

NOTE: The Trac-Lok differential is serviced at-the
same time intervals as the standard differential.

Trac Lok Lubricant Change

(1) Warm axle lubricant. Operate vehlcle in gear, on

hoxst with wheels off floor for minimum of 5 minutes.at.
30 mph.

_WARNING:_Never attempt to operate a Trac-Lok

~equipped vehicle in gear with only one wheel raised. The~

vehicle could propel itself off the jack and cause damage
or personal tmjury.

(2) Stop engine and raise vehicle on hoist.

(3) Remove axle housing cover drain plug or cover
and drain lubricant while it is warm. If cover is re-
moved, discard cover gasket.

(4) Remove any residual lubricant from axle hous-
ing using shop cloths.

(5) Install drain plug. If axle housing cover was
removed, clean cover and housing mating surfaces and
apply Jeep Gasket-In-A-Tube, or equivalent sealer to
cover and housing mating surfaces. Install cover and
cover bolts. Tighten cover bolts to 20 foot-pounds (27

-.Nem) torque.-

(6) Ref.ﬂl.a.xle_housmg.wuh specﬁledlubncant.onl,y._ﬁ .

v Refer to Specxﬂcamms far. Iubncant capacme&,oﬁvamﬂ-

ous axle models..& = > e T

B N‘ s R

(7) Operate vehicle on' road for approximately ten
miles (16 km). Make at least ten figure eight turns to
flush old lubricant out of clutch packs.

(8) Return vehicle to shop and raise vehicle on hoist.

(9) Drain and replace axle lubricant again. If axie
housing cover is removed, be sure to clean cover and
housing mating surfaces and reapply Jeep Gasket-In-A-
Tube, or equivalent sealer to mating surfaces before
reinstalling cover.

(10) Lower vehicle.
(11) Road test vehicle and verify proper Trac-Lok
operation.

NOTE: If a shght chatter occurs after flushing and
refilling the Trac-Lok differential, drive the vehicle an
additional ten to twenty miles (16 to 32 km) or unti
chatter stops. If the chatter persists after twenty (32
km) or more miles of driving, an overhaul may be
necessary.

DIAGNOSIS

If noisy or rough operation such as chatter occurs
when turning corners, the most probable cause is in-
correct or contaminated lubricant. Before removing the
Trac-Lok unit for repair, drain, flush, and refill the axle
with the specified lubricant. Refer to the lubricant
change procedure under Lubrication. A complete lubri-
cant drain and refill with the specified lubricant will
usually correct chatter.

Trac-Lok Operational Tast
Trac-Lok operation can be checked quickly using the

: following test.

(1) Position one wheel on solid, dry pavement and
opposite wheel on ice, mud, grease, or similiar low trac-
tion surface.
~ (2) Increase engine rpm gradually to obtain max-
imum traction prior to breakaway. Ability to move ve-
hicle effectively will demonstrate proper performance.

- NOTE: If the test is performed on extremely slick sur-

faces such as ice or grease coated suryaces, some ques-
tion may exist as to proper perjormance. In these
extreme cases, a properly performing Trac-Lok wnil pro-
vide greater pulling power by lightly applying the part-
ing brake.

OVERHAUL

Disassembly

(1) Remove differential from axle housing. Removai
procedures are same as outlined for standard differen-

_tial. Refer..to figures. 2F-60 and 2F- 61 for parts

nomenclature.
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) Install one axle shaft in vise with spline end
racmg Jp\vard and tighten vise. Do not allow more than
92-3/4 inch (T cm) of shaft to extend above top of vise (fig.
2F-62). THis prevents shaft from fully entering-side
gear, causing interference with step plate tool used to
remove differential gears. -

J42323

Fig. 2F-62 Axie Shatt Positioned in Vise

(3) Mount differential case on axle shaft with ring
gear bolt heads facing upward (fig. 2F-63).

'}

J42324

- - Fig. 2F-63 Differential Mounted on Axie Shaft - -

(4) Remove and discard ring gear bolts.
" (5) Place shop towels under ring gear “to protect

- =—=gear whermrit'is removed from case (fig. 2F=63)*‘ il o

st e +(6): Remove ring gear from case usmg rawhlde
ST hammer., :

) Remove differential case from axle shaft and
remove ring gear.
) Remount differential case on axle shaft.

{9) Remove snap rings from pinion mate shaft (fig.
2F-64). Use two screwdrivers to disengage snap rings.
Place shop towel on opposite opening of case to prevent
snap rings from flying out of case.

Fig. 2F-64 Pinion Mate Shaft Snap Ring Removal

NOTE: On the Model 60 Trac-Lok, the pimion mate
shayt is retained in the case by a roll pin. Use a 3/16 inch
(5 mm) diameter pin punch to remove this pin.

(10) Remove pinion mate shaft using hammer and
brass drift.

NOTE: Gear Rotating Tool J-23781 is required to per-
form the following steps. The tool comsists of three
parts: gear rotating tool, forcing screw, and step plate.

(11) Install step plate in lower differential side gear
(fig. 2F-65).

Fi g 2F-85 Slap Plate Instailation

A,

(12) Position pawl end of gear rotating tool on step
plate (fig. 2F'-66).
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TOOL
J-23781

.

. il Ji2328
Fig. 2F-66 Gear Rotating Toof Installation

(13) Insert forcing screw through top of case and
thread into gear rotating tool.

NOTE: Before using forcing screw, apply daub of
grease to centering hole in step plate and oil threads of
Jforcing screw.

(14) Center forcing screw in step plate and tighten
screw to move differential side gears away from differ-
ential pinion gears.

(15) Remove differential pinion gear thrust washers
using feeler gauge or shim stock of 0.030 inch thickness
(0.76 mm). Insert shim stock or gauge between washer
and case and withdraw shim stock and thrust washer
(fig. 2F-67).

Fig. 2F-67 Pinion Thrust Washer Removal

(16) Tighten forcing screw until a slight movement
of differential pinion gears is observed.

(17) Insert pawl end of gear rotating tool between
teeth of one differential side gear. Pull handle of tool to
rotate side gears and pinion gears. Remove pinion gears
as they appear in case opening (fig. 2F-68).

NOTE: [t may be necessary to adjust the tension ap-

" plied on the Belleville springs by the foreing screw be=

Jfore the gears can be rotated in the case.

-~ (I8) Retain upper side-gear and clutch-paek in case -
we—.by holding hand on bottom of rota.ting,tool.while-q:emex-—-

we . - ingforcing screw. Remove rotatmg tool,. uppen&d&gear
o ecambcluteh paek.‘" - TR

gy 7 e gL

rn—f.

© Ja2329

TOOL
J-8646-2 - -

TOOL
J-23781-3

Ja2330

Fig. 2F-68 Pinion Gear Removai

(19) Remove differential case from axle shaft. Invert
case with flange or ring gear side up and remove step
plate tool, lower side gear, and clutch pack from case.
Remove retainer clips from both cluteh packs to allow -
separation of plates and discs (fig. 2F-69).

Ja2331

hivni o o0 e

F'g 2F-69“ Side Gear and cmtcn Pank Hamnval
oion dﬂ"" J\:; -
S W x:_,ﬁ‘? 4 i, e

| lnspectiun

PP AT G IR i g e R

CIutch Plates and Disc

If any one member of either clutch pack shows evi-
dence of excessive wear or scoring, the complete ciutch
pack must be replaced on both sides.

Differential Side and Pinion Gears

The gear teeth should be checked for extreme wear or
possible cracks. The external teeth of the side gear
which holds the clutch pack also should be checked for
wear or cracks. If replacement of one gear is required
due to wear;"bothr'side gears, pinion gears, and thrust
washers must be replaced.

4 leun Mate Shaft

T A PRI T 5 A $ o R O B e e g I SO %
--If exqessiveanear-isevidenton-any one-of‘thtrretamer
~ S allclipe 3ol be replaged.~ .o ¢ T .
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Differential Case

If scoring, wear, or metal plckup is evident on the
machined surfaces, then replacement of the case is
necessary.

Examples of radial groove clutch plate (A) and the
concentric groove disc (B) are shown in figure 2F-70.

J42332

Fig. 2F-70 Clutch Plate and Disc Identification

ASSEMBLY

(1) Lubricate all differential components with Jeep
axle lubricant or equivalent marked SAE 85W-90, GL-5.

(2) Assemble clutch packs. Install plates and discs
in same position as when removed regardless of whether
they are replacement or original parts.

(3) Install clutch retainer clips on ears of clutch
plates. Be sure clutch packs are completely assembled
and seated on ears of plates.

' (4) Install clutch packs on differential side gears
and install assembly in case.

\IOTE Be sure clutch pack stays assembled on side

nee -'jw' Jear splines and that retainer clips are completely

“-seated in case pockets. To prevent pack from falling out
or case, it will be necessary to hold them in place by
hand while mounting. case on axle shaft (fig. 2F-71).

Fig. 2F-7T  Midunting Diffrntial Cas on Axle Shatt’ ~

(5) Mount case assembly on axle shaft (fig. 2F-72)

CAUTION: When installing differential cuse on axle
shart. be sure that splines of side gears are aligned w1th
those of axle shast. Be sure clutch pack is still property
assembled in case after installing case on axle shayt.

Fig. 2F-72 Clutch Pack and Side Gear Instailation

(6) Install step plate tool in side gear. Apply small
daub of grease in cenr,erlng hole of step plate.

(N Install remaining clutch pack and side gear. Be
sure clutch pack stays assembled on side gear splines
and that retainer clips are completely seated in pockets
of case (fig. 2F-72).

(8) Position gear rotating tool in upper side gear.

(9) Keep side gear and rotating tool in position by
holdmg with hand. Insert forcing screw through top of
case and thread into rotating tool (fig. 2F-73).

TOOL
J-23781-3

Fig. 2F-73 Threading Forcing Screw into Rotating Tool

(10) Install both differential pinion gears in case. Be
sure bores of gears are aligned. Hold gears in place by
hand (fig. 2F-74).
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J42337

Fig. 2F-74 Pinion Gear Installation

(11) Tighten forcing screw to compress Belleville
springs and provide clearance between teeth of pinion
gears and side gears.

(12) Position pinion gears in case and insert rotating
tool pawl between side gear teeth. Rotate side gears by
pulling on tool handle and install pinion gears.

NOTE: If the side gears will not rotate, Bellewiile
spring load will have to be adjusted. If adjustment is
necessary, loosen or tighten the forcing screw shightly
until the gears will rotate.

(13) Continue rotating side gears using rotating tool
handle until shaft bores in both pinion gears are aligned
with case bores. '

(14) Lubricate both sides of pinion gear thrust
washers.

(15) Tighten or loosen forcing screw to permit thrust
washer installation.

. (16) Install thrust washers. Use small screwdriver to
- guide washers into position (fig. 2F-75).

. “;,

5
- -~

FRTRY Ja2338

. Fig. 2F-75  Pinion Gear Thrust Washer Instalation -

o

|

(17) Remove forcing screw, rotating tool, and step
plate.
{18) Lubricate pinion mate shaft and seat shart in

case. Be sure snap ring grooves in shaft are exposed to
allow snap ring installation (fig. 2F-786).

J42339

Fig. 2F-76 Pinion Mate Shaft Instailation

(19) Install pinion mate shaft snap rings.

NOTE: On Model 60 Trac-Lok, align the shaft and
shajt retaining pin bore and case pin bore. Tap the shaft
into position and install the retaining pin. If the case is
mounted in a vise with the machined side of the ring
gear flange facing upward, use a 5/16 inch (8 mm,) diam-
eter punch to install the retaining pin. Seat the pin until
the punch bottoms in the case bore. If the case-is
mounted i a vise with the machined side of the ring
gear flange facing downward, wrap a length of tape
around a 3/16 inch (§ mm) diameter punch approx-
imately 1-34f.inch (4.cm) from the end of the punch. =
Install the retaiming pin until the edge of the tape 1is
Jlush unth the pin bore.

(20) Remove case from axle shaft.
(21) Install ring gear on case.

NOTE: Use replacement ring gear boits only. Do not
reuse original bolts.

(22) Align ring gear and case bolt holes and install
ring gear bolts finger-tight only.

(23) Remount case on axle shaft and tighten bolts
evenly to specified torque. Refer to Specifications. -~

(24) Install Trac-Lok. differential assembly in.axle.

Bt o b NS i v s g 'f_;gl - . hp‘u‘sing. Follow, service procedures previously. outlined

~ CAUTION:Be-surethé shaft Bores in thegashers and . forconventigpal-axles to compiete.differential and axle

e ) - e TS g~ e " N, e s el 2 . & PR i B v A PO -
. gearsare alignedwith the.case bores. = . = i~ assembly servicing.
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SERVICE REPLACEMENT
If the Trac-Lok unit must be replaced as an assembly,
replace the unit as follows: -

(1) Remove differential bearings and shims. Mark
or tag each bearing and shim pack for assembly
reference.

(2) Remove ring gear from case.

(3) Install original ring gear on replacement differ-
ential assembly. Be sure gear flange on replacement
case is free of nicks or burrs.

(4) Inspect shims and bearings which were re-

moved. If shims and bearings are worn or damaged,
replace them. Be sure shims and bearings are used on
same sides of replacement case as on old case.

(5) Install shims and differential bearings. Use step
plate on bottom bearing to protect bearing from damage
during installation of upper bearing. Seat bearings, us-
ing bearing driver tool.

(6) Lubricate differential bearings with 85W-90
gear lubricant and install differential assembly in axle
housing.

(7) Follow service procedures previously outlined
for conventional axles to complete differential and axle
assembly servicing.

SPECIFICATIONS
Axle Specifications
Model 44 Axie i sidi
Ditferential Bearing PrelOat . . . o . . o cie e o s a e e e e e e e s e 0.15in 0.38 mm  _
Differential Side Gear-to-Case ClearanCe. . . . . . . .« v o v o v v oo v e s v m e .000-.006 in  0.000-0.15 mm
RINQUGBARBACKIBEN « ciois « oo v v s vomiiim e 5 ¢ 50 8 % apaie s se e s e R A e BB s e s s .005-.010 in 0.12-0.25 mm
Pinion Bearing Break-Away Preload
OFIGINEL BRATINGS o s v 218 & o v g 6 5 =0 o5 B 30 5) 8 g sanis ¥ sdiaiin eionsial o n8 SRR ELE 38 808 ey o 10-20 in-ibs. 1-2 N:m
NV BOBIITIOS » o b oo o v & 0 T £ A 8B 5 sl e o e R RIRERERL o xS BT e e e e 2 n 8 20-40 in-ibs. 2-5 N-m
Modei 60 Axie
Differential Bearing Pref0ad . . . . . . v ci i b e b e e s s e e .015in 0.38 mm
Differential Side Gear-to-Case ClearanCe. , . . . .« o o coms ss v s o s st sie o e eatacscemmmm e s .000-.006 in  0.000-0.15 mm
DEiE Rt nion BACKAASI: - o srunige se o # o alie g 6. 8is 3 wta sl sy e pom et R 2T R R et .005-.009 in 0.12-0.15 mm
Drive Pinion Bearing Break-Away
OrgINal BEAFINGS . .o & o« v o e v o mee oo a e s et 10-20 in-ibs. 1-2 N-m
NG BRAFINGS . « 5 ;s 5 v s toe % oo fuh o o s iocie 03 GREMT 5§ 4 4 wideee s e e mieia S S mE R E R e 20-40 in-lbs. 2-5 N-m
AMC/Jeep Axie
Axie Shaft End Play (Shims — Left Side Only) . . . .. .. oot v v e voec o oo caer v ceenmr oo .004-.008 in 0.10-0.20 mm
(.006 in (0.15 mm
desired) desired)
Pinion Bearing Preload (Collapsible Sleeve) . . . . . . .. .. oo vt 17-25 in-lbs. 2-3 N'm
Differential Bearing Preload TShims) . . . oo wn v v o D00 0l e .008 in 0.20 mm
Differential Case Flange Runout (Inspection only — N0 adjusTMeNnT). . . . . . . o oot 002 in max. 0.05 mm max.
Ring Gear Backiash (Shimsk. . . .. ... .. G i ot o As 5 41 B 3 B R 3 8 S a6 e e a8 .005-.009 in  0.12-0.15 mm
“a f - Eaen - (.008 in {0.20 mm
desired) desired)
Pinion Gear Standard Setting (Shims) . . . . . . o ot o vttt it e 2.547 in 64-69 mm
606578

Torque Specifications

Mode! 30 Front Axle

Service Set-To Torques should be used when assembiing components. Service In-

Use Recheck Torques should be used for checking a pre-torgqued 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
Axie Housing Cover BOITS . . . . . .ot v i e e 20 15-25 27 20-34
Differential Bearing Cap BOItS. . . . . . . . .o ot e e 40 35-50 54 417-68
Ring Gear-to-Case BOITS ., . . . . . . . .0 o v oo v enaa e 55 45-65 75 51-88
Losver BEILEEIENIGE. 70 Sl | o dan iy e o B de 0a mRETE £ 8 S e ¥ B E B 80 min - 108 min. -
PINTON INUE . .. v v ah s ss e se s e w e w e e s W E s g s s s e e e e 210 200-220 271, 285-298
Universal Joint USBOIIE™ "1 | | w73 nlu ity DWRIEREL L s L s b e 15 13-18 20 18-24
Upper Ball Stud NUT i cvls o o 0 o 00 0 0o o s d e Ll SR R 100 min - 136 min. -
UpporBall Stutd Seat .. 4 v S e o v mhe oo ols e i RGN s e e 50 min - 68 min. -
80 65-90 108 88-122

Wheel-to-HUD NUTS . . .70 v o v v v v e v e e s s aass o sa s a s o s o s oo
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Torque Specifications

- s i N e - - —

Serrwca Set-To Torques should be used when assombhng componoms Service In-Use Recheck Torques should be used for checking a pre-torqued item.

e s P

T i b | USA (in-lbs) Metric (N-m)
- . . Service Service
Service In-Use Service In-Use
Set-To Recheck Set-To Recheck
Torque Torque Torque Torque

Model 44 Front Axle

Axle HouSING COVEI BOMS. . ;0o\ ivvresviomenessiionmnseisemesenonasssssssssss 20 15-25 27 20-34
Support Plate Bolts/NUTS ... ...t e 30 25-35 41 34-47
Differential Bearing Cap BOItS ... .......ooounn e 80 70-90 108 95-122
Disc Brake Shield BOIt ........... ... .. ... i 8 5-10 1 7-14
DIECBrAKO SIBIANUIS . . .. c. i ovis55 500 smmmion o n s oo SR A 2 SraTh, 35 30-40 47 41-54
Ring Gear-1t0-Case BOItS . ............ ... . i 55 45-65 75 61-81
Lower Ball Stud NUT . .. ... . 80 min. — 108 min. -
PHHOBIMINL. o' i3 1 5monas 55 5 5 0 B iResaiis o % o msbi i inielbenterfore o o e o 2 4 eve cororesmnasaserivs 210 200-220 27 285-298
Upper Ball Stud NUT ... ... 100 min. — 136 min. -
Upper Bail Stud Seat .......... ... ... .. ... 50 min. - 68 min. -
Universai Joint Flange BOItS. . .. ........ ... ... . i, 35 25-45 47 - 34-81
Universal Joint Strap Boits. . .......... SRS 3 e R S BT U A s e e 5 o 101513 e e 16 15-19 22 20-26
Wheel-to-HUb NUTS .. ... .. 80 65-90 108 88-122
Model 60 Axie
Axle Housing Cover Boits. . ......... ... 20 15-25 27 20-34
Support Plate Bolts/NUT ........ ... oo 50 45-55 68 61-75
Differentiai Bearing Cap Bolts S 80 70-90 108 95-122
Ring Gear-to-Case Boits ........... B emons s S T 5 55 3 e s e 105 100-110 142 135-149
PHHOIROIIE 0 0005 ot n s 4 iamsiosisioin e o n e G ombaonaterurereionso s a s o 5 5 48 % 5 5 meni bisratonn 260 250-270 352 339-366
Universai Joift Strap BoMS. . .. .......oooveee 16 15-19 22 20-26
Wheel-to-HUb NUTS ... ... .. ... 120 110-125 163 149-169
AMC / Jeep Axie
Axle Housing CoverBolts. .............. e SRS SR TS 170 in-lbs 150-190 in-lbs 19 17-21
Brake Tube-to-Rear Wheel Cylinder. . ............... s L 97 in-lbs 90-105 in-lbs 1 10-12
Differential Bearing Cap-8oits ... .. g O T e NN 3 S 87 80-95 10 9-11
Ring Gear-to-Case Bolt ... ... _.o......... 5% . ..., .. e v s sk s 108 95-115 142 135-149
Rear Brake Support PIate Bolts.....7 " : 32 25-40 43 34-34
Axie Shaft~to- 250 min. 250 min. 339 min. -
Clamp Strap Boits 16 15-19 22 15-19

All Torque values given in inch-pounds and Newton-meters-with dry f'rts unless otherwuse specified.

B T L T S L I N
Refer to the Standard Torque Specifications and Capscrew Markings Chart in Section A of this manual for any torque specifications not listed above.
60657A
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FRONT DRIVE HUBS

Page Pags

Front Drive Hub Diagnosis 2F-51 Hub Service 2F-31

General 2F-48 Lubrication 2F-31

Hub Removai—Instailation 2F-51 Specifications 2F-533
M

GENERAL Quadra-Trac, full-time four-wheel drive transfer case.

Manual front drive hubs are standard equipment on
Jeep vehiclesequipped with a Model 208 or 300 part-time
four-wheel driye. transfer case ONLY . —asemm oo —ermr e

- Two different front drive hub models are used. Hub
_model M243 is used on CJ madels (fig. 2F-77) and hub

model M247 is used on Cherokee, Wagoneer and Truck
~NOTE:Frontdrive hubs are not avazlahbanor recom- models. (fig. 2F-78). Both hub models are manually
ended on J'eep vehicles equipped with the Model 219, locked or unlocked.
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Fig. 2F-77 Modsl M243 Front Drive Hub—CJ Models
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Fig. 2F-78 _Madal M247 Front Drive Hub—Cherokee-Waganeer-Truck Models
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LUBRICATION

Use Jeep all purpose chassis lubricant or equivalent
lithium base, waterproof, EP-type chassis lubricant.

When servicing front drive hubs, apply a light coating of -

chassis lubricant to the hub internal components. Do not
pack the hubs full of lubricant, apply a light coating
only.

After operation in dusty areas or if the hubs become
immersed in water, the hubs, as well as the wheel end
components, should be removed, cleaned, and lubri-
cated. This should avoid the possibility of premature
wear or damage caused by foreign material in the hubs
or by lubricant washout.

FRONT DRIVE HUB DIAGNOSIS

The manual front drive hubs used on Jeep vehicles
should provide efficient and satisfactory operation when
used and maintained properly. However, if a problem
should occur, refer to the following diagnosis and repair
procedures.

Control Dials Hard to Turn or Will Not Engage Completely

If the control dials become hard to turn or will not
engage completely, the problem is usually due to a lack
of lubricant, or dirt, water or foreign material in the hub
cavity or in the dials themselves. In these cases, repair
involves removing, cleaning and lubricating the hubs.
However, in some cases, this condition may-simply be
the result of driveline torque load on the hub clutch.
This situation is remedied by raising the vehicle front
end and turning the front wheels forward or reverse to
relieve the load. i,

If the problem is the result of internal damage to the
hub body or clutch, the damaged component will have to
be replaced to restore proper operation. Refer to Hub
Service.

Noisy Operation

Chatter, clicking, grating, or similar type noises from
the hubs may be the result of dirt, water or foreign
material in the hub. This condition can be caused by a
lack of hub maintenance, loose attaching boits or
screws, or damaged hub gaskets. Noise can become espe-
cially prevalent after fording streams or after operation
in sandy areas. Service correction involves-eleaning and
lubricating the hubs. AR

However, if inspection indicates the problem is the
result of damaged internal components, the damaged

components will have to be repiaced to restore proper
operation. Refer to Hub Service. '

Lubricant Leaks

Generally, lubricant leaks are caused by loose hub
attaching bolts or screws, damaged hub gaskets or a
damaged hub body or clutch assembly. Leakage may
also be caused by over lubricating during service or
normal maintenance operations. In each case, the hub
should be removed, inspected and repaired as necessary.

Hub Internal Damage

Axle or hub clutch or hub body component damage
may be the result of improper hub usage or mainte-
nance. The vehicle should never be moved unless the hub
control dials are fully engaged. In addition, on vehicles
equipped with manual hubs, the vehicle should not be
operated with the transfer case in low range and the
hubs in the 4 x 2 or Free position. This places high
torque loads on the rear axlie.

If the hubs are not maintained properly, full engage-
ment of the control dials may not occur. This can lead to
accelerated wear or damage to hub internal components.
If the vehicle is driven through water deep enough to
cover the hubs or in sandy, dusty areas, the hubs should
be cleaned and lubricated thoroughly.

HUB SERVICE

Model M243 and M247 front drive hubs are serviced as
either a complete assembly or sub assembly such as the
hub body or hub clutch assembly only. Do not attempt to
disassemble these units. If the entire hub or a sub as- '
sembly has malfunctioned, replace the hub assembly or
the problem sub assembly as a unit only.

Although the front drive hubs are serviced as assem-
blies or sub assemblies only, the hubs may be removed
for cleaning inspection and lubrication purposes. Refer
to the Hub Removal/Installation procedures for details.

HUB REMOVAL/INSTALLATION

Removal—Modei M243

(1) Remove bolts and tabbed lockwashers attaching
hub body to axle hub (fig. 2F-79). Retain bolts and
washer.

(2) Remove hub body and gasket. Discard gasket.
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CLUTCH AND BODY ASSEMBLY
BOLT

BEARING ASSEMBLY /
e

TABBED
LOCKWASHER

RETAINING RING

501348

Fig. 2F-79 M243 Hub Removai/Instailation

CAUTION: Do not turn the hub control dial after re-
moving the hub body.

(3) Remove retaining ring from axle shaft (fig. 2F-
78).
(4) Remove hub clutch and bearing assembly.

(5) Clean hub components in solvent. Dry them us-
ing compressed air, clean shop towels, or air dry. Be sure
old lubricant, dirt, water or other foreign matenals are
flushed out.

(6) Inspect hub components for signs of wear or
damage. Service components as necessary.

Installation—Modei M243

. A -l <

CAUTION: Do not turn the hub control dial until after
the hub has been instailed. The hub clutch nut and cup
can be damaged serverly if the dial i3 rotated whzle th.e
hub.is off the vehicle. .

S

(1) Lubricate hub components with Jeep all purpose
chassis lubricant or equivalent. Refer to Lubrication
section. Apply light coat of lubricant only. Do not pack
hub with lubricant.

(2) Install hub clutch and bearing assembly on axle
shaft.
(3) Install retaining ring on axie shaft.

(4) Position new gasket on hub body and install hub
body and gasket.

(3) Align bolt holes in axle and hub body and install
boits and tabbed lockwashers. Tighten boits to 30 foot-
pounds (41 Nem) torque.

" "(6) Raise vehicle front end.

"~ 7777 Turn hub control dials to 4 x % pgéiﬁion and
rotate wheeis. Wheels should rotate freelyr If wheeis=~

rag, check hub installation. Also, be sure control dials
are fully engaged in 4 x 2 position.

) Lower vehicle.
Removal—Model M247
(1) Remove socket head screws from hub body as-
sembly (fig. 2F-80).

BODY CLUTCH
ASSEMBLY RETAINING ASSEMBLY
RING (SMALL) /

Ji

RETAINING RING {LARGE])

SOCKET HEAD SCREW 90462

Fig. 2F-80 M247 Hub Hemml/lnstallatmn

‘7) Remove large retammg ring from axle hub. Re-
move small retaining ring from axle shaft.

(3) Remove hub clutch assembly.

(4) Clean hub components in solvent. Dry them us-
ing compressed air, clean shop towels, or air dry. Be sure-
old lubricant, dirt, water, or other foreign materials are
flushed out.

(5) Inspect hub components for signs of wear or
damage. Servi(_:e components as necessary.

Installation—Model M247

. (1) Lubricate hub-cemponents with Jeep all purpcse
chassis lubricant, or equivalent. Refer to Lubrication
section. Apply light coat of lubricant only. Do not pack
hub with lubricant.

(2) Install hub ciutch assembly.

(3) Install smalil retaining ring on axle shaft. Install
large retaining ring in axle hub.

(4) Install new O-ring or hub body if O-ring is being
replaced.

(5) Position hub body in clutch. Align screw holes in
clutch and body assemblies and install socket head
screws. Tighten screws to 30 inch-pounds (3 Nem)
torque.

(6) Raise vehicle front end.

(7) Turn both control dials to Free Position and
rotate wheels. Wheels must rotate freely. If wheels
drag, check hub installation. Also be sure control dials
are fully engaged in position.

"~ (8) Lower-vehicie:
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AXLES—FRONT HUBS 2F-33

SPECIFICATIONS
e - Front Drive Hub Specifications
0 e Ed Hub Application ! .
) % 2 MIBZ A U F S SR L A CJ Modeis
MAT Sats TEEN o e d e $ Cherokee, Wagoneer, Truck
HUB TYpm: - 0 e svh s s o e s emniinie 2-position, manuaily operated
locking hub
LUBEANL. .\ o vove s iblamssconsmsassssss Use Jeep All-purpose Chassis
Lubricant or equivaient
lithium base, waterproof,
EP-type chassis lubricant
Torque Values:
Socket Head Screws (M247) .......... ... 30 in-pounds (3 N.m)
HubBolts(M253).........cciinnnncnnns 30 foot-pounds (41 N.m)
Hub Control Dial Positions:
MOATE o s e Lock (4 WD)-Free (2 WD)
O L TR T SRR 4 x 4(4WD)-4 x 2(2WD)
90591
Tools
— i
J-22575 E
PINION NUT SOCKET
J-2498
AXLE SHAFT REMOVER
J-25104 !
J-22661 =
REAR PINION OIL
SEAL INSTALLERS B
l J-8614-2
J-8001 (347 ¢ J-8614-3
DIAL INDICATOR SET YOKE REMOVER
TOOLS
s e *

J-21788
AXLE SHAFT Ol L

{7 N i SEAL INSTALLER -~ W
e\ . - . g ;
1-2092 AXLE END

PLAY CHECKING TOOL

J-9233
PINION OIL SEAL REMOVER

i WY . - ey

J-23674 : J-25109-01
AXLE SHAFT BEARING AXLE HUB PULLER
REMOVER-INSTALLER

J-21579
AXLE SHAFT PULLER

J-2619-01 SLIDE HAMMER , J-25135-01

- TN S e - it

8032¢



2F-54 AXLES—FRONT HUBS

Tools (Continued)

UGPSR — R - 2 -

J-21787 - -
';'E'ﬂg?‘Nzﬁcou"f 421786 J-8608 4861101
REMOVER PINION REAR PINION REAR BEARING PINION FRONT
BEARING REMOVER CUP INSTALLER BEARING CUP
INSTALLER
J-5223-20
J-6223-24 J-5223-29 GAUGE BLOCK gﬁ#gg i 121784
CLAMP BOLT AND PLUNGER i
INSTALLER SLEEVE DIFFERENTIAL
15223-25 OR -26 BEARING INSTALLER
J-52234
ARBOR
J-5223-03

PINION DEPTH SETTING GAUGE SET

J-22697 PINION REAR

BEARING INSTALLER 19233

PINION SEAL REMOVER

J-22912-01
BEARING REMOVER

J-22661
PINION SEAL
J-2497-01 INSTALLER
DIFFERENTIAL BEARING
PULLER SET

-

N p.N.é’N BE c : MR ~ J-25157 INSTALLER

ARING row: 1 o000 : J-25122 DRIVER HANDLE -
i g hlada o At e AP J-28 > o 3
g P SIS SEAL INSTALLER - 3 e

54‘;‘ £%

80327A



AXLES—FRONT HUBS 2F-55

Tools (continued)

J-7079-2
DRIVER HANDLE (NON-THREADED)

J-24385-01
AXLE HOUSING SPREADER

J-8092
DRIVER HANDLE (THREADED)

3

L Lo

i

Wiihacitie e

LU IO T

mnanniimng

J-25104
BEARING INSTALLER

uummmu. .

AUHHHN

IR A (D

J-25101
BEARING CUP INSTALLER

J-29721
1.22888 BEARING REMOVER TOOL SET

BEARING PULLER SET

J-24430
BEARING INSTALLER

>4 ‘ 303278

e O
.,_’ - ’ J-8646-2 FORCING SCREW AND J-23781-7
sy B -~ J-23781-3 GEAR ROTATING TOOL STEP PLATE

80328



2F-56 AXLES—FRONT HUBS

J-25215 PULLER

J-25211-1 PLATE

e e s e - -~

Toois (Continued)

J-23447 WRENCH NUT

J-8614-01 YOKE HOLDING TOOL

J-25180 PULLER

J-25211-2 CUP

<z

J-8614-2, J-8614-3
YOKE REMOVER TOOL

o

J-26211-4 ADAPTE"

80320



