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1 DESCRIPTION AND OPERATION

IDENTIFICATIOMN

A metal tag stamped with the
madel designation and gear ratio is se-
cured Lo all Ford-produced aales
under one of the carrier-to-housing
lelts, The lirst live spaces on the Lop
lime are reserved for the model desig-
nation  letters swch a5 WEM-EIL
WEM-FI or WEW-B. These letiers in-
dicate a specilic combination of the
following  foctors:  conventional or
locking uxle; two or four pindon difler-
ential; diameter of ring gear; small or
]arF_-: whesl bearings; and the gear
ratio. It is important, therelore, to use
the model desigmation [or ohiaining
the correct Feplacement parts.

CONVENTIOMAL AXLES

DESCRIFTION

The rear axle is of the banjo-
howsing, hyvpoid pear type, in which
the centerline of the pinion & mounted
below ihe centerline of the ring gear
{Fig. 1).

The pinon gear amd the pinion
bearings are assembled in a pinion re-
tainer, which is bolted to the carrier.
In this azle, the maion s siraddle
maunted: that is, the pnion 15 sup-

ported by bearings both in front of
amd to the rear of the pinion gear,
Two apposed tapered roller bearings
support the pinien shaft in front of the
pinion gear. A straight roller (pilot)
bearing supports the pinion shafi at
the rizar of Lhe pinion gear.

The differential assembly s mouwnt-
ed on b opposed tapered roller bear-
ings, which are retained in the carrier
by remavable caps, The entire carrier
assembly is bolted to the axle housing.

Ball bearings (rear wheel bearingsh
are pressed onto the outer ends of the
axle shafts and et in the outer ends of
the axbe housing, These hearings sup=
port the semi-floating axle shafis at
the cuter ends. The inner emds of the
shalts sphne to the differential sids
gears, Bearing retainer plaves hold the
shafts in the housing. The left amd
right axke shafts are not mlerchan-
geable, becanse the left axle s shorter
than the right.

OPERATION

The rear axle drive pinion recelves
its power from Lhe engine through the
tronsmission and drive shaft. The pi-
nion gear rotates the differential case
through engagement with the ring
gaar, which 15 bolied 1o the case outer
MNange. Inside the case of the remo-
vable carner Lype axle, there are two

differential pimion gears mounied on
the dillerential pinion shaft which is
pinned ta the case. These pinion pears
are engaged with the side pears, Lo
which the axle shafts are splined. The-
refore.ns the differential case turns, o
rotates the axle shafts and  rear
wheels, When it is necessary for one
wheel and axle shaft 1o rotate faster
than the ather, the faster turning side
gear causes the pindors to roll on the
slower turning wide BEAT Lo allow dil-
feremtinl action between the two axle
shafts,

LIMITED-5LIP
DIFFERENTIAL AXLE

DESCRIPTION

The gl aswembly, except for the
differential case and its internal com-
ponenis, is identical to the convention-
al axle.

A constant-friction locking differen-
tial, whigh employs Aulomatic Lrans-
mission-type clutch plates o control
differential action, is available as op-
tiomal eguipment (Fig: ).

Four stegl clutch plates are locked
iita  the differential cover. Three
bromze, bomded clutch  plates  ars
splimed Lo u._l.'lu.ll.'h hub which, 1n turcn,
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. 1—Rear Axle Assembly—Removable—Carrier Type

splined 1o the left axle shaft. A

beville spring washer maintaing o

siant pressure between the stesl
‘and bonded cluich plates so that the
! ehuich i3 always enpapged.

OPERATION

The pressufe borween clutch plates
oppases differentizl action an all times,
When the vehicle lurns a cofnces Uhe
clutch slips allowing a normal differen-
tial action o take place, Linger ad-
verse weather conditions, where one ar
hoth wheels may be on a low-traction
surface such as snow, ice or mud, the
friction he=tween the clatch plu[ts. awill
transfer a portion of the usable Lorgue
L the wheel with the most raclion.
Thus, the wheel that is on ice or snow

will aol spin, but will have a tendency
Lo operate with the opposite wheel in a
combined driving ellor.

When performang the following pro-
cedures, refer o Parl 4-1, Seclion 3
for cleaning and inspection procedures.

CARE OF AXLE

The lubricant kevel should be
checked every o{HK eiles, with vehicle
in normal curk attitude. The lubricam
level should be at the lower edge of
the filler plug_ hole, It 5 unneoessary
to periodically drain the axle lubre-
caml. The factery fill should remain in
the housing for the life of the vehicle,
excepl when repairs are mads. The
specified lubricant should be installed
when the axle 15 overhouled.

E 1rur-k
CASE STEEL
CEOWER PLATES
BELLES ILE BOMDED
PLATES

FIG. 2—Limited-5lip Ditterential

2 IN-VEHICLE ADJUSTMENTS AND REPAIRS

REAR AXLE SHAFT, WHEEL
BEARING AND OIL SEAL
REPLACEMENT

The rear axle shafis, wheel bearings
and oil seal con be replaced withowt
removing the differential assembly
fram the axle housing.

Syathetic wheel bearing seals are
wied in production only. Removal amd
insertion of rear axle shafis must bs
performed with caution. The entirs
length of the shalt {including spline)
up te the seal jourmnl musl pass
throwgh the seal without cutting of the
senl glement during axbe removal or

installation will resuli in earky seal fai-
lare. Leather seals only will be used as
service replacement for synthetic wheel
bearimg seals.

1. Remove the wheel and tire from
Lhez brake drum.

1. Kemove Lthe nuls that secure ghe
brake drum to the axle [lange. and
then remave the drum from he fla.ng_g,
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FIG. 7—Typical Drive Pinion Shaft
Mut Remaval ar Installation

&, Clean the pinion bearing retainer
around the oil seal. Place a drain pan
under the seal, or raise the fromi of
the vehicle higher than the rear,

&, Using the tool shown in Fig. &
remove the pinion U-joint Hange.

7. Using the tool showa in Fig. 33,
remove the drive pinion il seal.

8. Clean the oil seal seat,

9. Install the seal in the retainer,
using the toal shawn in Fig. 9

i, Check splines on the pinion
shafi to be sure they are free of burrs
If burrs are gvident, remove them by
using & fime crocus cloth, working in a
rolatiopal motion, Wipe the oo
shiaft elean.

11. Apply a small amount of lubsi-
cant to the L-joint splines

12, Align the punch mark on the
U-joint flange with the mork on Lhe
end of the pinion shaft, and install the
flamge.

13 Install a new integral mut and
washer on the pinion shaft, (Apply a
semall amouni of lubricanl on the
washer side of the nat).

14, Held the flange with the tool
shown in Fig. % while tightening the
nuL

15, Tighten the pinion shaft nut, ro-
tating the pinion accasionally to insure
praper bearing seating, and take fre-
quent preload readings wntil the pre-
Il 15 2t Lhe original recordesd reading

estahlished in step 3.

16, Afer origimal preload has been
reached, tighten the pinion nut showly,
wntil am additional preload of B to 14
in-lhs, over the original reading 15
renched,

The preload should nod exceed ¥ w0
14 in-lbs. aver the original reading, of
bearing failore may resell, Limder na
circumstances should the pinion nui be
hacked-ofl to lessen preload. IF this is
done, a new pinion bearing spacer
must be installed. In addition, the LI-
joint flange must mever be hammered
o, 0r power tools used.

Tawl— AT J081-&

e hv"=|h|-||mr.
™ ;

FiG, 8—Typical Drive Pinion
Flange Remowal

17. Remowe the ol seal replacer
toal from the trapsmission exiension
housing. Install the front end of the
drive shaft on the transmission output
shaft.

I8, Connect the rear esd of the
drive shaft to the axle Usjoint Mange,
aligning the punch marks made on the
driveshafll end yoke and the axle Li-
joimt flange (Fig. 100,

1%, Check the lubricant level. Make
sure the axle is in raaRing position,
Add whatever amaount of specified lu-
bricant is required to reach the lower
edge of the filker plag haole.

ORIGINAL U-JOINT FLANGE
(IM VEHICLE REPLACEMENT)

Use procedure as outlined wmder
Drave Pinion (il Seal Replacement.

Symthetic seals mast not be cleaned.
soaked or washed in cleaning solvent.

INSTALLATION OF &4 MEW
UMIVERSAL JOINT FLANGE
(1IN VEHICLE—COLLAPSIBLE
SPACER]

I. Ruise the vehiche amd install saf-
ety stands, Remove both rear wheels
and brake drums

1. Dvsconnect the drive shalt from
the axle U-joint flangs. Be carciul to
awid dropping the loose wniversal
joint bearing cups. Hold the cups on
the spider with tape. Mark the cups so
that they will be in their original posi-
tion in relavion io the flange when
they are assembled. Remove the drive
shaft from the transmission extension
housing. Imstall an oil seal replacer
tpal in the trunsmission exiension
housing 1o prevent transmission Maid
leakape. Refer to the transmission
group [or the appropriate toal,

3. Inseall an i-lb torgue wrench on
the pinion mul. Record the torgue re-
guired to mamntain rotation of the pa-

n

Tool—T&2F- #4784
or d874-H

E 17304

FIG. 9—Typical Drive Pinion
Flange Seal Installotion

nicn shaft throwgh several revolutions,

4, While holding the flange with the
tool shown in Fig, 21 or Fig. 22, re-
move the integral pindon nul and
wisher, :

5. Clean the pinion bearing retainer
around the ol seal. Place a dram pan
under the seal, or raise the front afl
ihe vehicle higher tham the rear, Syn-
thetic seals must fot be cleaned,
soaked or washed in cleaning solvent.

6. Using the tool shewn in Fig. 21
ar Fig. 22, remove the U-joint flange.

7. Check splines on the pinion shaft
1o be sare they are free of burrs. If
hurrs afe evidenmt, remove Lhem by
using a fine ¢rocus cloth, working i a
raotational motion, then wipe clean,

Apply 2 small amount of lubricant
ta L-joint splines,

. Install the LU-jomnt flange wsing
the 1ol shown in Fig, 44,

9, Install a mew integral nut and
washer on the pinion shaft. (Apply a
small amount of lubricant on the
washer side of the nut.}

1. Held the flange with the tool
shown im Fig. 21 or Fig, 212 while the
nut is being tightened,

11, Tighten the pinion shaft nai, ro-
tating the pinion occasionally to insure
proper bearing seating, and take fre-
quent preload readings until the pre-
land is at the ofiginal recorded reading
eulnblished in step 3.

12, Afier the original preload has
heen reached, tighten the pinion pul
slowly, until an additienal preload of 8
1 14 in=lb over the orginal reading is
reached. (The preload should mot ex-
ceed B to 14 in-lb owver Lhe arigimal
reading, or bearing fallure may result.}

Under mo circumstances should the
pinion mil be backed off Lo lessen pre-
load, If this i3 done, & new pinion
bearing spacer must be installed. In
addition, the U-joint flange must never
be hammered on, or power lools used.

13, Remove the oil seal replager
tonl froan the tramsmission extension
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housing. Install the front end of the
drive shaft on the transmission owtput
ghaft.

I4. Connect the rear enmd of the
drive shaft to the axle U-joint flange,

aligning the scribe marks made on Lhe
drive shaft ¢nd yoke and the axle L
juint Mlange (Fig. 10).

15 Check the lubricant level. Make

sure the axie is in remning posithon.
Aubd whatever amoumt of specificd lu-
bricant 15 required 1o reach the lower
edge of the filler plug habe,

3 REMOVAL AND INSTALLATION

DIFFERENTIAL CARRIER
ASSEMBLY

REMOVAL

1. Raise the vehicle on a host and
remave the two rear whesls and Lires.

1, Remove the two brake drams (3
Tinnerman nats a1 each druem) from
the axbe shalt flange stwds. If difficalty
is experienced in removing the drums,
back off the brake shoes as explained
in Part 3-2,

i, Working through the hole pro-
vided in cach axle shaft flange, remave
the nuis that secure the rear wheel
bearing retainer plate. Pull each axle
shaft assembly out of the axle housing
{Fig. 3). Care must be cxercised to
prevent damage to the prodection-type
synthetic oil seal, if so equipped. Any
roughing or cutting of the seal element
during removal or imsiallation can re-
silt im early seal failure.

Imsiall 2 nuit on one of the bhrake
backing plate retaiming bolts to haobd
the plate 1o the axle housing after the
shaft has been femoved. Whenever o
rear axle shuft is replaced, the wheel
bearing oil seal must be replaced, Fe-
moave both scals with the tecls shown
in Fig. 3.

4. Make scribe marks on the drive
shaft end yoke and the axle U-joint
flange to insure proper position at as-
sembly. DNsconpect the drve shaft
fram the rear axle U-joint Nange. Be
careful to aveld dropping the loose
universal joint bearing cups. Hold the
cups on the apider with tape, mark the
oups so that they will be in their orig-
imal position in relation to the flange
when they are assembled. Remove the
drive shaft from the transmission ¢x-
tension housing. Install an oil seal re-
placer tool in the housing 1o prevent
tramsmission |sakage. Refer to the
transmission group for the appropriate
ol

5. Place a drain pan under the car-
rier and housing, remove the carrier
attaching fats, and drain the axbe. Re-
move the carrier assembly from the
axnle housing.

INSTALLATION

Synthetic production type wheel
hearing seals must not be cleaned,
soaked or washed in cleaning solvent.

. Clean the axle housing and
ghafis using keroseme and swabs, To
avoid contamination of the grease in
the sealed ball hearings, do not allow
any quantity of salvent directly on the
wheel bearings, Clean the mating sur-
faces of the axle howsing and carrier,

2. Position the differenvial carrier
on the studs in the axle housing using
a mew gaskel beiween the carrier and
housing. Iastall the carrisr-to-housing
retaining nuats, and torque them (o
specifications.

3. Remave the oil seal replacer tool
from the tramsmission extension hows-
ing. Slide the drive shaf froat U-joint
glip yoke splines on to the ransmis-
sion oulpul shaft,

4. Connect the drive shaft to the
axle Ul-jpint flange, aligning the scribe
marks made on the drive shaft end
yoke and the axle U-joint flange dur-
ing the removal procedure (Fig. 100,
Then install the U-holts, and nots and
torgise them Lo specifications.

5 I the syathetic production type
wheel bearing scaks were replaced with
service leather Lype seab. souk Lwo
new rear wheel bearing oil seals in
SAE 10 oil Tor 12 hour before the in-
stallution. Wipe a small amount of an
oil resistant scaler on the puter edge
of each seal befare it is installed, Da
mot pat any of the sealer om the seal
img lip. Install the oil seals in the ends
af the rear nxle housing with the tools
shown in Fig. 5.

6. lmstall the two axle shalt assem-
blies in the axle housing. Uise care Lo
prevent damnge to the oil seals,

Place a new gaskel on the brake
backing plate and carefully slide the
axle shafi into the housing o that the
rough forging of the shalt will mot
domage the oil seal, Stary the axle
splines imto the differential side gear,
and pash the shaf i until the bearing
bottoms in the housing.

7. Install the bearing retainers on
the attaching bolts on the axle housing

farges. Install the nats on the bolls
and wargue to specifications,

B If the rear brake shoes were
backed off, adjusi the brakes as out-
lined in Part 2-1.

9, Install the vao rear brake droms
and the drum retaining nuis.

0. Install the rear wheels and tires.

i1. Fill the rear axle to the correct
kevel with the specifisd labricant,

AXLE HOUSING
REMOV AL

I. Remove the carfier assemibly
from the axle housing as outlined in
the foregoing procedure,

2, Position safety slands wider the
rear frame members,

3. DMsengage the brake line from
the ¢lips that fetain the line 1o the axle
haovusing.

4, Disconnect the vent tube from
the rear axhe hmuing.

5. Remove the brake backing plate
pssemblies from the axle housing, and
support them with wire, Do not dis-
commect the brake line.

6. [Dvzconmect each rear shock abe
sorher [rom the bracket on the axle
housing and position out of the way,

7. Lower the rear axle slightly Lo
reduce some of the spring tension. At
cach rear spring, remove Lhe spring
clip {U-bolt} nuts, spring clips, and
apring clip plate. Remove the spring
insulators and wedges. See Part 32,

DANVE SHAFT EMD YOKE

SCRIBE MARNE

E iTI3-&

FIG. 10— Drive Shaft-Te-Axle
U-Jaint Connection
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& Remove the rear axle housing
from under the vehicle,

INSTALLATIOMN

1. Position the rear axle housing
under the rear springs. Position the
spring insulators and wedges betwesn
the axle howsing and springs.

2, Install the spring clips {U-balts),
spring clip plate, and nuts. Torgue the
spring clp muts evenly to speciiica-
thoms.

3. If a new axle housing 5 being in-

stalled. remove the holts that retain
the carrier plate and bearing retainer
from the old housing flangss. Position
the bolts in the new housing flanges to
hodd the brake backing plates in posi-
tion. Install the backing plates with
new gaskets to the axle housing flan-

BES.

4. Connect the vent tube to the axls
haoasing.

5. Position the brake line to the
anbe housing, and secure with the re-
taiming clips.

6. Raiss the rear axle housing and
springs enpugh to allow connecting the
rear shock absorbers 1o the brackets
on the housing. Connect the lower end
of each shock absarber 1o the brackes
stad, and install the washer and nut,
Torgue the nut 1o specifications.

7. Install the carrier assembly and
the two axle shaft assemblies in the
azle housing as outlined in the Instal-
Intion procedure wnder Differential
Carrier  Remowable Carrier Type
Axle, in this seetion,

4 MAJOR REPAIR OPERATIONS—REMOVABLE

DISASSEMBLY

After mounting the carrier in a
holding fisture, perform the Inspection
Before Disassembly of Carrier as ex-
plained in Part 4-1, Section 3. Then
disassemble the carrier as outlined in
the following procedures,

REMOVAL AND
DISASSEMBLY OF
COMVENTIONAL
DIFFERENTIAL CASE

L. Mark one differemial beanimg

BETAIMER RIMG

D FFERENTIAL
PO GHAFT

i gt
BEARIHLS w
RETAINER L

k S '.'_- .

FIG, 1 1—Rear txle Disassemb|ed

P PEREMTIAL
SIDE GEAR

cap and the mating bearing support
with punch marks to help position the
parts properly during assembly of the
carrier. Also, mark one of the bearing
adpsting nuts and the carrier with
scribe marks for proper bocation dus-
ing assemhbly (Fig. 11}

2. Remove the adjusting nut locks,
bearing cups, and adjusting nuts, Then
lift the differential assembly out of the
CArTiEr.

A, 1 the differential bearings are to
be remaved, use the ool shown in Fig.
[

FLAT WASHER

ADJUSTING BUT

CARRER HOUSING

PIMED® RETAIMER

CARRIER TYPE AXLE

d. Mark the differential case, cover,
and ring gear for assembly in the orig-
mnal position,

5. Remove the bolts that attach the
ring gear to the differential case. Press
the gear from the case or tap it off
with a soft-faced hammer.

6. With a drift, drive the differential
pinion shaft lock pan (Fig. 12), and
separale the X-piece differential case,

7. Deive gut the pinion shaft with a
brass drift (Fig, 13),

8. Remowe the pears and thrust
washers (Fig, 14).

DRIVE GEAR ATTACHMNG BOLT

FiIDM BEARIMG

O,

SEan EN%C
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REMOY AL ANIY
DISASSEMELY OF LIMITED-
SLIF MFFERENTIAL CASE

1. Remove the differental case
fram the carrier and remove Lhe bear-
ings from the differential as outlined
in gteps | through 4 in the foregaing

re.

& Place the differential case in a
bydraulic press, and apply about one
[oh pressure across the case bearing
hubs while removing the ring gear at-
taghing bolts. This procedure will con-
tain the spring pressure belween Lhe
differentinl case amd cover until after
thiz holts are removed, and thereby
nrevent siripping of the threads,

¥, Release the hydraulic press ram,
and remove the differentinl case cover.,

4. Remove the Belleville spring
i Fig. 15).

5 Hemove Lhe steel and the bonded
clutch plates.

6, Remowe the differential cluich
hub, side gear, and thrust washer.

T. Remove the ring gear from the
differential case

CAEPERE T Lk —
pEIR SHAFT - £ 170

Fiz. 12— Removing Differential
Pinion Shaft Lock Pin

FiG. 13— Driving Out Differential
Pinion Shaft

K Drive gut the differentinl pinion
shaft lock pin,

%, With a brass drift. drive out the
differential pinion shaft. Then remove
the pinion gears, the other side pear,
and thrust washers.

REMOV AL ANID
DISASSEMBLY OF DRIVE
FIMIOMN AND BEARIMNG
RETAINER

1. Turn the carrier case upright,
amd remove Lhe panton shalt nut (Fig,

THEUST WaisEr

THELLST ‘WahHiR

FiG. 14 Assembly of Differential Cose

MRION GEAR
DAFFEREMTIAL
CASE L UBRICATOR

CLUTCH WU

D DEAR

P .
,}-l— FIMIOIN SHAFT
§

16} Then remove the U-joint [langs
(Fig. 8.

1. Bemove the seal (Fig. 17) and
the slinger,

3. Remove the pinion, bearing, and
retainer assembly from ihe carrier
housing (Fig. 28). Measure the shim
thickmess with a micrometer, Hecord
this origimal shim thickness, If a new
gear aet is installed during assembly, a
new shim will kave ta be installed, The
original shim thickness s one of the
factors mecessary in calculating the
new shim thickness., Extreme care

E1175-8

&

BELLEWILLE SPRING s

Ok

’ i
CASE COVER
STEEL FLATES

E iTH-A

FIG. 15— Limited-Slip Differential Assembly
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Taal-TFETL- 4881 4 Eldls- &

FIG. 14— Remaving Finion Shaft
Lotk Mut

Totem [ 1 73-A8
ond THOT- 1004
o [ 175-AF

A AEED
AG. 17—Removing Pinien Seal

FIG. 18—Remaving Pinion Frant
Bearing Cone

FIG. 19— Removing Pinion Rear
Bearing Cone

mast be faken nof to damage the
moanting sarfaces of the retainer and
carrier.

4, Place a protective slesve (hose)
on the pinion pilot bearing surface.
Press the pinion shaft out of the pe
noa frond bearing cone (Fig, 18],

5. Presa the pinion shaft out of the
pinion reaf bearing cone (Fig. 19).

PARTS REPAIR OR
REPLACEMENT

Clean and inspect all the paris as
outlined in Part 4-1, Section 3. Belars
assembling the carrier, repair or re-
place all parts as indicated by the in-
specibon.

The principal replacement opers-
tiong are covered in the following pro-
cedures, All other repair or replace-
ment operations are performed during
Cleaning and Inspection Part 4-1, Sec-
uon 3, or daring the Assembly in this
seclion,

PILOT BEARING

1. Remove the pilot bearing as
shown in Fig. 20, Dvive out the pilat
bearing and 1he bearing refainer fo-
gether, _ fill

2. Drive the new bearing in until it
hottoms as shown in Fig. 21.

Tool—T52L-200-A

+ y
Tood=TA7 4625 4
or d&35.K

E 175 &

FIG. 20— Removing Pilat Baaring

3. Using ths same tools, install a
new pilot bearing retainer with the
concave side ap.

PINION BEARIMG CUPS

Do nol remaeve the pinlon bearimg
cups from the retaimer wnless the cups
are worn of damaged. The flange amd
pilat of the retainer are machined dur-
ing manufacture by locating on these
caps after they are installed in their
bores. If the cups are worn or dam-
aped, they should be replaced, Remaoee
the cups as shown in Figs, 22 and 23,

Imstall the cups as shown in Figs, 24
wmwl 25,

Aller the new cups are installed,
mike sure they are seafed in the re-
tainer by trying to insert a 0.00135-inch
feeler pavge between the cup and the
bottam of the bore, Whenever the
cups are replaced, the cone and roller
asmemblies should also be replaced.

DRIVE PINION AND
RING GEAR SET

When replacing a ring gear and p-
nion, note that the arginal factory in-
stalled shim is of the correct thickness
to adjust for individual variations in
both the carrier housing dimension
and in the original gear set dimension.
Therefore, U0 selact the correcl chim
thickness for the new gear set Lo be
installed, follow these steps:

1. With a micrometer, measure the
thickness of the original shim removed
from the axle and use the same thick-
ness upon installation of the replace-
ment carrier assembly or drive pinion.
If further shim change s necessary, i
will be indicated in the toeoth pattern
check

I, If the original shim is lost, subsi-
itute a nominal shim for the original
and wse the tooth pattern check to
determine if further shim changes are
required, Mominal shim thickness s
indicated in Purt 4-6, Specifications,

A new ring gear and pinion should
always be installed in an axke as a
matched set (never separately). Be
sure the same identifying (motching |
numher, painted in white, appears on
ihe bolt hole face of the ring gear and
on ihe hesd of the drive pinion | Fig.
I,

1. After determiming the correct
shim thickness as explained in the
foregoing steps, install the new pimion
gnd ring gear as outlined under As-
sembly,
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FIG. 21=—Instolling Pilot Bearing
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AG. 22— Removing Pinion Front
Bearing
. DIFFERENTIAL CASE

BEARIMNGS AND
RIMG GEAR

If the ring gear runoul check (bef-
ofe disassembly) exceeded specifica-
tioas, the condition may be caused by
a warped gear, a defective case, or ex-
cesmvely warn differential bearings.

To determine the cause of excessive
runpul proceed as follows:

1. Assemble the two hales of the
differential case together without the
ring gear, and press the two dilleren-
tial side bearings on the case hubs,

2. Place the cups on the bearings
and et the dilferential case in the car-
rler.

3. Inswall the bearing caps. Insiall
the adjusting nuts and turn them in-
ward wnlil they just contact the bear-
ing cups, Tighten the bearing cap to 5
ft-Ibs torgue,

4, Tighten the right nut two notches
beyond the position where it first con-
tacts the bearing cup. Rotate the dif-
leremtial case several revolutions in
ench direction while the bearings are
loaded 1o seal the bearings in their
cups, This step is important.
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FIG. 23—Removing Pinion Rear
Bearing Cup
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FiG, 24— Installing Pinion Fromt
Bearing Cup

5 Again looden the right nut 1o re-
bease the preload, Check to see that
the left nut contacts the bearing cup.
Usirgg the dial indicator set-up shawn
in Fig. 5, Part 4-1, adjust the preload
to 0,008 to 0002 case spread for new
bearings or 0.005 to 0008 for the oni-
ginal bearings, if re-used.

6. Check the runout of the differen-
tial case Mange with a dial ndicator,
If the runoun is within specifications,
imstall & new drive gear. I the runout
cuceeds specilications the ring gear is
true and the troohle s due to either a
defective case or worn bearings.

7. Remove the differential case
from the carrier and remove ihe side
bearings from the case,

B. Install mew benrings on the case
hubs, and again install the differential
assembly in the carrier withowt the
TIAQ gear,

9. Check the case renout agaim with
the new bearings. IT the runout 5 aow

L

FIG. 25—Installing Pinicn Rear
Bearing
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IDENTIFICATION T
FIG. 26— Pinion and Ring Gear
Markings

withim limits, the old bearings were ex-
cesslvely worn, Use the new hearings
for assembly. I the runoat s still ex-
cesmive, the case s delective and
should be replaced.

ASSEMBLY

ASSEMBLY AND
INSTALLATION OF
DRIVE PINION AND
BEARING RETAINER

L. Install the drive pinion rear bear-
ing cone and roller on the piniom shaft
{Fig. 28). Place a new spacer on the
pinion shafi (Fig. 29).

1. Place the bearing retaines on the
pinion shafl, asd install the front
bearing cone amd roller in the retainer.
Press the frant bearing cone and roller
inta posilien 28 shown in Fig, 30,

X Lubricate the O-ring with axle
lubricant and install it in its groove in
the pinion retainer. Be carciul nod to
twist it Snap the O-ring Inte posktien.

4. Place the proper shim on Lhe
carrier howsing and mstall the pinion
and relainer assembly being careful
nal b panch the Cering (Fig, 32).

5. Install the pinion attaching bolis
Torgue the bolis to specifications

6. Coat the ouiside edpe of a new
aill seal with & small amoant of an ol
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resistant sealer, Do not pat any of the
sealer om the sealing Fp. Install the
seal in the bearing retainer (Fig. 9).

7. Imstall the U-joint flamge (Fig.
.

B. Start a new iniegral nol washer
on the pinion shaft,

9. Hold the fange (Fig. 16) and

tighten the pinion shaft nut to 175 ft-

INTEGRAL CF RUT ARD st

|II FLAMGE

FROMT BEARRC

Fis, 29

PFrage kom ——-II J
g Fizsr Beck

FFG Eﬂ—lﬂs‘lnll ng FIFIDI‘I Lrn.l.
Bearing

Pinion and Bearing Retainer

Ibs. Do mod exceed 175 (-lbs at this
time. As the pimion shaft net is tigh-
tened, rotate the pimion shaft Er:q'u.:nt-
Iy 1o allow the bearing nut (o seat.

Wy, Check the pimion bearing pre-
load as shown in Fig. 34, If an in-lb
tarque wrench is mot available, tool
4200-C may be used 18 combination

Freax Ram —I-.'_'._

II:Ew Fibar Black

i E
FNICIH

BEAR BEARIMG
COME A&MD
BEILLER

Toal—

E 1mal.a

Fiz. 28— Installing Pinion Rear
Bearing Cone

with Lol 4200-C12, Correct preload
will be obtained when the torque re-
quired to rotate the pinien in the re-
tainer is a5 specified in Part 4-3. If the
torgue required to rotate the pinion s
less than specified, tighten the pinion
shaflt nut a little at a time vatil the
proper preload is established. Do not
overlighten ihe mut, If an excessive
preload ik obtarmed as a result of over-
tightening, replace the collapsible
hearing spacer,

[} not back off the pinion shaft not
te establish piniom bearing preload, If
the torgue on the pinion shaft nut is
less tham 175 fi-lbs after bearing pre-
load is established, a new collapsible
spacar must be used.

ASSEMBLY AND
INSTALLATION

OF CONVYENTIONAL
DIFFEREMNTIAL CASE

1. Place a side gear and thrust
washer im the differential case bore
(Fig. 14). Lubricate all dillerential
paris likerally with axle labricant dur-
ing mssembly.

O-RHG
AR REAR BEARMG LOT aEARwEG
- ﬁ_\ RI HI R
I |:|_|p FIHIDH f
FILOT BEARIMG
RETAINER SHIM mum COHE
E i7¥l-&
Pram Rare | DIFFEREMTIAL
H"H‘_‘ BEa R
COrE AND FHEH GEER

RCILLE®

FiCs, 31

Beaorings

n's.h;:“ing Dvfferential

LOECATidE
1]

Fitz, 32— Installing Pinion and

Hetoiner
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L With s soft-faced hammer, drive
the pinion shafl into the case only far
enough Lo retain a pinion thrust wash-
ef ool pineen gear.

L Place the second pinien and
thoest wusher in position, and drive
the pinion shaft into place. Carefully
ling up the piniom shalt lock pin holes,

4, Muce the other side gear and
thrust washer in position {Fig. 14},
amd imstall the cover on the differeatial
case. Imsiall the pimbon shal beck pin
A pimton or azbe shaft splme can be
imsertcd mn the ssde gear spline to
check bor free rotation of the differen-
laal geass.

5. Indert two T/16 (MNF) holts two
inches long through the differential
case flange, and thread them three or
four twrme into the ring gear as a
gukde in sligning the rimg gear hoh
holes, Press or tap the ring gear into
POSILIOm.

&, Install and tighten the ring gear
bealts and washers evenly, and torque
them alternately across the peor to
specification.

T. If the differential bearings have
heen removed, press them on as shawn
in Fig. 31.

B Wipe a thin coating of hubricant
o Wb hearing bores so that the differ-
ential hearing cups will move easily,

9. Place the cups on the bearings. If
ihe gear sei is of the non-huntimg or
partial non-honting typs, assemble the
dilferential case and ring gear assem-
Bly in the carrier so that the marked
toath on the piniom imdeves helwean

- TT YT

F.'S. 33 ':::F_li:l' EI'ErTI'II"H S arks

the marked teeth on the ring gear as
shown in Fig, 33,

In plmesi every case of Improper
sasembly (gears ssembled out el
tima), the molse level and probability
of fallure will be higher than they
woald be with properly asembled

When imsislling the humting type
gear sel (Ao timing marks), assemhle
the differential case and ring gear as-
sembly in the carrier withowt regard fo
the matching of amy particular gear
teeth,

W Slide the assembly slong the
bores uniil a slight amount of back-
laeh is felt between the gear weth,

11. Set the adjusting nuts 18 Lthe
bores so0 that they just contact the
bearing cups. The nuts should be en-
gaged abouwl the same number of
threads on each side,

12, Carefully position the bearing
caps on the carrier. Mateh the marks
made when the caps were removed.

13, Install the bearing cap bolts and
alternately torgue them Lo specifica-
Lioas,

I4. 1F the ijl.ﬂiil'lg nuts do not tarn
freely as the cap bols are tightened,
remove the bearing caps and again in-
spect fof damaped threads or incos-
rectly positioned caps. Tightening the
bols 1o the specified torque is dane to
b swre that the cups and adpusting
nuts are seated, Loosen the cap bolis,
and torque them to only 23 ft-lb bed-
are making adjustments,

15 Adijust the kacklash hetween the

ring gear and pimton as outlined in
Part 4-1, Section 2,

16. Be sure to make a final tooth
pattern check before installing the car-
rier nssembly in the axle housing.

ASSEMBLY AND
INSTALLATION OF
LIMITED-SLIP
DIFFERENTIAL CASE

1. Place the imner side gear and
thrust washer in the differential case
(Fig. 13}, Lebricate all parts Hberally
with limited-slip axle labricany during
axsembly,

1. With a soft-faced hammer, drive
the pinion shaft into the case only far
encugh to retain a pinion thrust wash-
er and pinion gear.

3. Place the second pinion amd
thrust washer in pomition, and drive
the pinion shafi into place. Carefully
live up the pinion shaft lock pin holes.

4. Imstall the pinion shaft lock pin.
The keck pin muast not extend beyond
the surface of the case.

5 Insert two I-inch 7716 (MNF)
bodts through the differential case
Mamge, and thread them three or four
turns inte the ring gear as a guide in
aligning the ring gear bolt holes. Press
or Lap the ring gear into position.

TET alE 5T WaSHER Flimp

AG. 34—nstalling Steal Clutch
Plotes and Friction Plates

FIG, 35— Balleville Spring

Installation
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CRILL CUFF ERERTIAL
- CALE COVER

FIG. 26— Installing Differential
Cover
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FIG. 37— Checking Differenfial
Torgue

6, Clamp the differential case in a
sofi-jawed vise, Install the differential
outer side gear on the differential pi-
nion gears. Place the clutch hub on
the aide gear. Place the thrust washer
an the hub.

LIMITED-SLIF
CLUTCH PLATE
IMSTALLATION

Prior to clutch plate installation, the
friction bonded plates must be sonked

in CHAE-19580-C (ESW-MIC- 104-A)
differential lubricant for approximate-
Iy 1/2 hour. In additien, the differen-
tinl lubricant must be liberally applied
to all companents to be assembled.

1. Place the clutch hub iata position
it a solt-jawed viss,

2. First, install a stesl clutch plate
in the cavity of the differential case
apposite the ring gear and then a
bonded friction plate (Fig. M) Any
tab on the steel plates can bs inserted
inte any cavity in the differential case,
however when the first steel plate s
imseried the others must be placed in
the same manner (Fig, 35), 30 the tabs
with slots line wp. Install the remain-
ing plates: a steel plote, bonded fric-
vion plate, a steel plate, bonded fric-
von plate and lastly o steel plate.

Make sure the bonded friction plaie
inier-spline teeith properly engage the
hab spline.

3, Center the Belleville spring on
the clutch pack [sprimg concave-side
facing downward on the pack) 1o pre-
vent irapping the spring hetween the
l=ft amd right hand case in an scceniric
position (Fig. 33). Improper locatlon
of the Belleville sprimg will canse ex-
tremely high torgque amd differemtial
chaiter. Be sure the slots in dhe rabbid
ears of the steel plates are in proper
alignment.

4, Carefully set the differential case
cover over the right hand case (Fig.
J6). Al this point, no force of pressure
should be applied o the cover. The
cover comtaing two 3716 inch holes by
which the clutch plates can be proper-
Iy aligmed. Insert the shank ends of
two 1/B imch drill bits inte the holes,
and work the drill bits back-and forth
until the plates are centered (Fig. 346)
When the cluich plates are centered,
the weight of the cover will cause it to
fall into pesition, Remowe the drill
hits.

5. Imstall the ring gear to differen-
il case bolts, and tghten them evenly
amd alternately across the dismeter of
the ring gear. Tighten the bolis to spe-

cification,

&. Prior to installation of the
limited-slip differentinl nto the wve-
hicle, a differential torque check must
be made. Check the torgue reguired to
rotate ane side gear while the other
side gear is held (Fig, 3T), The initial
hreakawny torque required 1o s1art the
side gear twurning may excesd I00 M-
Ibs. Observe anly the torque required
for comtinwous even rotation. There
should Be no abmormal rowghness or
binding. In some instances the rotating
torgue may reach 250 ft-lbs, this con-
dition 15 acceptable, if rotation is
smoath. I the results of the bench
check are aol within specified limits,
intermal trouble may be presemt and
should be corrected belore installing
the assembly in the wehicle, Soms
possible torque problems are as fol-
lows:

High Torgue

a. Imsullicent
clutch plates.

b. A clutch plane wedged in berween
the case halves,

¢, Animproperly centered Belleville

lubricamt on the

Spring.
Livw Torgue
a. Weak Belleville spring.
b. Improper  amount of claich

plates installed.

Under mo circomsiamees shoald the
Belleville spring be ground down to re-
duce torque. The torque required Lo
kecp the side gear turning with mew
claich plates is 155 o 195 ft-lbs. On
reased chutch plates, the torgus re-
guired i 75 fi-Ibs. minimum,

T. If the differential bearings have
been removed, press them on as shown
in Fig. 31.

B Install the side bearings on the
differential case, and install the case in
the carrier as described in steps 7
through 16 under Assembly asd In-
stallation of Conventional Differential
Case. Adjust and check backlash bet-
ween the ring pear and pinion as di-
rected under Dafferential Bearing Pre-
boad Adjustrmenis



