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IPTION

ISSION
he Model 435 four-speed
ission (Fig. 1), is provided with a
ted shift lever or with a Aoor-
remate-control gearshifi lever,

The first and reverse gears ane spur
{Fig. ). The second, third and fourth
are helical cut and are synchronized
permit casier shifting.

The input shaft is supporied by a
roller bearing. The input shaft
play is controlled by the thickness of
between the case and the front
retainer,

The front end of the ourput shaft i
poried by a pilot hearing thai is
in the input shaft, The rear end
i caipat shaft is supporied by a ball
ing that i5 pressed onio the shafi. The
end shaft are held in the case by

a snap fing and a bearing retaimer,
Retention of the cutput shaft in the cise
may vary, depending on application, with
ihe variows extension housings that are
used (Figs. 2 and 4} to fit several vehicle
miodeds.

The third- and Tourth-speed
synchronizer is mounted on the foraard
end of the output shafi and is held in
place by the gear end of the input shafi
and the third-speed gear. The third- and
second-spesd gears are located between
the shoulder amd the third- and Fourth-
speed symchronizer on the owipud shaft,

The second-speed synchronizer amnd
the first-spoed sliding gear are located
toward the rear of the output shaft (Fig.
24 A spacer B provided to prevent the
first-speed sliding gear from contacting
the case,

The countershall gear b suppored by
riller bearings installed at both ends of
the gear. A roller-type thrust bearing and
a bearing race are provided at the rear
end of the gear. A thrust washer is also
provided ar the front of the gear.
Uncaged rollers are wsed i production,
but caged roller assemblies are available
far service.

The reverse idler gear is supponted by
rodber bearings except in F-100, -330 and
P-500 installations, where a bronee
bushing 15 wsed. Only the roller bearing-
Lype gear is supplicd for service
replacement, however. The bearings are
installed between the gear and a sbeeve on
the reverse idler shafit. The sets of
bearings are separated by & snap ring and
bearing race retainer spacer. Snap rings,
installed im the center of the reverss idler
gear, hold the entire assembly in position.
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REMOVAL AND INSTALLATION

TRANSMISSION
Refer to Figs. 2, 3 and 4 for variouos
installation views,

Ramoral

1. Om F-, LM. or B-5Series vehicles,
remove the rubber boot and floor mat.

1 On F-, LH- or B-Series vehicles,
remowe the floor pan tFAnsmission
cover plate. Remove the weather ped
om F-100—=F-150. [i may be neosssary
first io remove the seat assembly.

1. Dsconnect the back-up light switch
locatsd in the rear of the gearshafi
housing cover.

4, Raise the vehicle and position safety
stamds. Position & transmisseon jack

under the transmission, and
disconmect the speedometer cable,

. DMaconnest the parking brake lever

from its linkage, and remove the
gearshift bousing. On a C-Series
wehicle, disconnect the parking brake
cable and bracket ot the transmessdon.

. Dviscomnnect the drive shafi or

coupling shaft, Remove the bolts that
attach the coupling shaft center
suppan to the crossmembser and wire
the coupling shaft and drive shaft to
one side. On F-100 -150 Series
wehicles, remove the tranamission

Tenr supporl.

7. Om C-Series vehicles, remove the two
iransmission Upper mounting muts al
the clatch howsing (Fig. 3L

8. Remove the transmission aitaching
bolts ai the cluteh housing, and
remave the transmission,

Tt ilation
Before installing the fransmission,
apply a light film of lubricant
(C1AZ-19590-B) 10 the release lever
fulerum and fork. Do mod apply a thick
coal of grease fo these parts, as it will
work oo and contamimate the cluich
dise.
1. Plage the transmission on &
iransmission jack, and radie the
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FiIG. 3 Tronsmission Installed—C-Senies

SHIFT LEVER
COVER

BELL CRANE

CLUTCH HOWFSIMG

C e &

6 Connect the back-up lighs

transmission wuniil the in
splimes are aligned with the
disec splines. The clutch
b!l!.l‘hig and hub must Be p
poiiiomed in the release lever
Install guide studs in the
housing and slide the tran
forward on the guide studs
in position on the clutch b
Install the aitaching bolts orn
tighten them 1o specification,
the guwide studs and initall th
bpwer attaching bolts.
Insiall the bolis attachin
coupling shaft center suppan
crossmember. Tighten the ba
specification,
Connect the drive shaft or co
shaft and the spesdomerer o
Tighten the U-joint nwel
specification. On F-100 asd
Series vehicles, imstall
LrANSmMISS0n rear SWpport
Connect the brake 1o
LransmSssen

wire.

On F-, LM- or B-Series i
install the ransmission cover p
Imstall the sear assembly if i
removed.

Om F-, LN- or B-Series vehig
imstall weather pad, pad re
floor mat, and rubber boat.

DISASSEMBLY AND ASSEMBLY
TRAMNSMISSION

i

Place the gearshift lever in the newtral
position. remave the gearshife
housing attaching boles, and remove
the housing

Liock the transmission in Ews Eears,
and remove the output flange nut.
Kemove the parking brake dirum,
brake and Mange.

Remove the exiension housing
attaching bolis of nuts. Bemove the
catension housing from the outpur
shafi,

Slip the speedometer drive pear off
the puipat shaft,

Removwe the front bearing retainer
mttachimg bolts. Eemove the retaimer
and gasket.

Eodate the mpul gear as required 1o
align the notch in the inpul gear
clutch teeth with the countershafi
drive gear teeth. Bemove the npun
gear and tapered roller bearing from
the transmassion IFI*. 5 anwd B}
Remove the sutpuat shall bearing (Fig.
&)
Remowe the roller-iype thrust beaning
from the front of the outpat shaft,
Slide the third- and fourih-speed
synchronizer off the ocutpot shaft and
remove it from the case.

10, Lift whe outpar shail from the case as

shown in Fig. 7.

11. Remave the reverse idler pear ahaft

retainer from the rear of the case (Fig.
71 Secare the paller TSOTOI00-A and
adapier T3OT-T140-B 1o the shafi.
Hold the gear to prevemt it from
dropping, and then remove the idler

shaft,
12, With the front of the transmission in

the downward position, remove the
attaching bolts from the countershaft
gear rear besring cap. Tap the cap
with a soft-faced hammer to free it
from the cose. Remove the cap, race
thrust bearing, and gasket (Fig. 9).
Lift the gear from the case.

Assembly

Coat all parts with the specified

transmission lubrnicant to prevent scoring
when the transmission is firsd .
1. PFlace the input shaft, third/fourth

spead synchromizer sssembly clatch
gear and thrust bearing on the owtpus
shaft and secure the complete
assembly in a vise as shown in Fig. 10,

O F-100-F-350, F-500 check the
djalqnu between the synchronizer
and input shafi gear. If the distance
i more than 070 fo 095 inch, install
the necessary thickness of shims

beiween the third-speed gear and
synchronizer brake drom. After gh
proper thickness of shims has be
established, remove the input shal
from the output shafk.

The third- and fowrth-speet
synchronizer is a one-piece assembly
consisting of a sliding clutch
springs, thres blocking ring pins,
two aluminum inner stop rin
assiembled as an integral wnii la
addition, there are twn oaber
rings.

When replacing the third- o
fourth-speed synchronizer, use f
new (DIATE-T124-B/NPG
Mo 11338) Also, be sure 1o use the
new ouler stop rings, which
necessary to protect the inoer stop
rings against premgatare failure. Mever
mix old and mew mor use olds
style or wom outer stop nngs.
Position the tramsmission case with
the fromt in the downward posibon.

. Apply a thin film of grease on the

fromt thrust wash-r and posivion itm
the fromi of the case, The thrust
washer is bored off-center, therelone,
make sure that the tangs maich the
slots in the case boss,





.-IS-S MNew Process 435 Four-Speed Transmission 16-25-5

FAGD 150250350

Ol

FiG. 4 Light Truck Instollotions—Model 435 Transmission





16=25-6 Mew Frocess 435 Four-Speed Transmission

CAITPUT
COvER . | i
LALKET v L TEMS 10N HOLS | MG
iy EP‘EEJE:?:::;TE BEANNG RETAINER P HIGE

Fr el s gl ™
= o WHY paskE I‘;-L I'i.- A ;-

DRAIN :
FLUG « | ==

O ¢ nEvERBE DLER
. GEAN THZ ;
FPUT SHAFT FOIWER TREE-CIFP a d I
BEARPIG COWER AMD ‘j{ [ilAIN
ST TLIRE

P4 BER

| meverdE i0LER
' BHAFT Thdd

COUMTERSHAFT
HEAH BEALEF
HOLISING

COUHTERBHAFT
& | FADHT BLARIHG
. Rr

o TR SFEED:
GEAR

--'-
. il SYHCHROKIZER 1%
L
85 B ECUIRE
e A

MECHHCIRIZEH TedIE ANO FOILH T SFEEO
CH NG GEAF SYRCHADHNIZEFA ASSEMELY
- 1754

Trig P
Hini=
FHEST-SFpEl  CHITPLIT
AR STCP yHAFT

HE&EFC

LELOND SPEED AN
EYHCHRECIHIJEE

LERVICE BREFLACEMEMT
REYERLE IDLER GEAR

BERAKE &kL F
SPRR qlﬁ

..“EI'.\- THERLIST
HEANIFS,
Akl RaLE

HCRLE
[LEIE .

FROMICTION AEYERSE
GE&R - F 100-150

FIz. 5 Transmission Disossembled—F- 100-350, F-S00





MHew Process 435 Four-Speed Tronsmission 16-25-7

CUTPUT SHART
CUTHIT SHAFT FLAR 8
N EE& HIG NETAIMER
n
S [ EREECMETER ARG

i L T
HEAF
1735 LASKFT

FILLER
PLUG

. 0
i - ——

DR AR SPEEDDNETER

Tu DRIVER GE&R

| 18701 1735
=% SECOND-BFEED

SE&R
;}a‘ HESFREE MM

Ly AVNHCHNOKIZEN

:}] IOLER GE&A ‘ﬂ

Tk RETAsMER
#1371
1 T181

COAINTEASHAFT

[ o mAaramINGE -

i/ \ ! i | : : .ﬁ,ﬁ EE TERAHGRE T
N ; o+ il AEAR BEAMING
. - "% HOLSING #_,_.-"'"
| CASF 7005
TIEE | pmoNT BRARING _— %
" s
a — -':t:'; B AT RN I ZE P BLCHE KT ] SHAP RING
. AINGS AKND PGS = TiTd | ERls
e . - THIRD—SFIED
T AGLLES GEAA
THRUST 1196
EEARING DUTER: AING
T N Tt
il 0T AGL LEA WASHER CLAUTCH DATAE SYHCHADNIZEA
BE&AINGE I3 MEAH FHIM
13 el &% REaUIRED)
I ELIDING CLLUTCH 8o
SHAFT GEAR

shiap  LUTECR Tkl

AIMNG Rk

o o T =
@h [\\’ ERiaP FidG
¢ I e J man
[i]: .Ih L1v] . @
TR ]

ITRUT AHaFET
HEARIMTL

FIRST SPEED TR

GEAR ST
miz

SENVICE WEPLACEMENT
REVEREE iDLE JEAR

Pt T

AG. & Tranimission Disossembled F ond B 500-700 LM-&00, 700, C-&00, 700





16-25-8

Mew Process

435 Four-Speed Transmission

RETAINER CEAR R

BERERSG Cap T 1M0-&

FiG. 7 Removing Cutput Shaft

FiG. B Removing Chutput Shaft

Bearing

Place the countershafl gear in the
ENE,

Place the rear thrust bearing and then
the bearing race on the rear of the
countershall pear (Fig %)

Install & new gaskes om the hearing
cop. Then cont the hare of the bearing
cap with grease to retain the roller
bearings and insert the bearings.
Install the bearing cop an the rear of
the case. Tighten the attaching halis
b specification.

Install the reverse idler gear in the
case with the larger gear toward the
rear of the case, Coat the rear of the
reverse idler gear shaft with sealer
hefore installing the retainer. Press
idler shaft intn position. Secure the
wller shaft retamer with a bolt.
Position the output shaft assembly in
the cass,

Place a wood block in the front of the
case as shown in Fig. 11, Drive the
bearing omio the rear of the guipat

GaSKET

FIG. 9 Removing or Installing Countershatt Rear Bearing

shaft while holding the front aof the
shaft aganst the block.

10, Install the rear extension housing o
the iransmission. Do not install the
yake unkil the ouipar shaft end play
has been checked. Omn iransmissions
squipped with o parking braks
support, the yoke and refaining nut
must he installed before the input
shaft end play is checked.

Il With the cutaway poftian of the
cluteh teeth in the downward position
o the input shaft, install the gear n
the case,

12, Install the input shafi bearing retainer
with no gasket or copscrews.

Using Tl T-64T-TOOMA to haoled
fhe shafi and retaimer concenmire:,
measure the clearance between the
retainer and the cass (Fig. 12). Instail
a gasket shim pack O.000 1o U015
inch betwesn the retaimer and the casc
1o ohtain the regquired 0.007 o 0017

BEARING CaP
L e

et

BEARFD BACE

THEUST BEARMG

CCUHTERSHAFT
Gl AR

inch mpat shaft end play. Tigh
fromi retaimer bolts, then e
end play.

When the inpui shaft end pla
heen estabhlished, re-check
synchronizer clearamce, Tt showld
medium 050 to 00T meh ar
0.07T0-0.095 inch. Adjust, il T

L3, Inacall the parking brake shoss,

14. Lubricate the exiension ha
bishing and seal amd L-joim
with ball joint greass.

15 Install the speedometer drive
brake companion flange, brake
andl the flange attaching nut. Lock
Iransmissaom m pear and taghien
nul 10 specification.

If Place the transmission gears
neuwiral.

17, Trxtall a new gasker and the gear
housing.

1B Full the transmission with lahri
through the speedomersr ¢
attachment opening in the
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CAEARANCE
CHECKE

EYRaHRCN 2 ER
S |

bearing retniner, until the lubrcant
repches the lower lewel of the regular
filler opening (except F-250, 4x4),

SUB-ASSEMBLIES
Gearshift Housing

Dviza sy

I. The gearshifi housing should be
disassembled only if it 1§ necessary 10
replace o shift fork. shift rail, or the
cover inself.

1. Slide the boot off the cap (if 50
eiuipped ).

1. Using special Tool TTIT-T2120-A,
tarm the cap countérclockwise and
remave the lever from the cover.

4. Bemowve the back-up lamp switch
from the howsing (Fig. 14).

5. Remove the spiral pin From the lirse-
and second-speed <hift fork and the
gate with screw extracior shown in

FIPLIT SHAFT

FEELER

ON-BENCH GALGE
LYMEHROMIZER ’

SYHRCHECHITER
ASSEMELY

—_—

IW-CASE 2 oy
STH{HROHIZIIE ’ I I
CLE&RAMCE i
CHECK FEELER
CRALIGE
I'HEL-5PEFD
~E&R

4 S

THIED
e 5 PEED
GEAR

i T AIM DORERA AR PARESLAL
O IRFLUT SiAAF T WL E LSEsi
FRELEM GAVGE

SYMHCHAOMIZER
SHIM
LERCATICH

FrT GEAR

FEELER
CALGE

(L ]

FIG. 10 Meawring Ingut Shaft-To-Synchronizer Clearance

Fig. 13 To insert the screw extraciorn
into the spiral pin, tap lightly an
fabricated handle while slowly
turning counterclockwise, When
extracior grips the pin, stop tapping
and continue turning wotil spiral pin
B removed,

. Push the shifter shall our through the

rear 1o Force the plug out of the
howasing, Cover the deient ball access
hole to prevend the ball and the spring
firoam flying owi as the shafi chears the
hole. Remove the shaft fork and the
EARE,

. Remove the third- and fourth-spesd

shifter shafl im the same manner, then
the reverse shifter shaft,

. Compress the reverss gear plunger

and remowe the retaining clip.
Remove the plunger and the spring
from the gate (Fig. 14}

Aszembly |

1. Assemble the spring on the reverss
gear plunger (Fig. 14) and hold it in
the reverse shift gate. Compress it in
the gate and install the retaining clip.

2. Enter the reverse shifter shaft in the
cover and place the detent spring and
ball in posttion. Depress the ball and
slide the shifter shaft over it

1. Install the gate and the fork on the
shafl. Install mew spiral pins in the
gate amd in the fork.

4. Apply a film of ssaler i the plug seat
at the rear af the cover. Install & new
plug im the reverse shifter shaft bore

5, Place the reverse fork in the neutral
position.

6. Install the two interlock plungers in
ihe bores (Fig. 14).

7. Insert the mierlock pin in the third-
and fourth-specd shifter shaft, Install
the shaft in the same manner as the
reverse shifter shaft mechanism.

& [Install the first- and second-speed
shifter shaft in the sames manner,
making sure that the interlock
plunger is in place.

9, Lubricate the spherical ball seat.
Position the shift lever and cap in

place. i
10, Install the back-up lamp switch, and
tighten to specification,

Countarshaft Gaar Front Bearing
Dizassembiy

Dinive the countershafl gear front
bearing cage fram the case, being careful
nist b lose any of the roller bearings. The
bearing can be dreiven out from the
ouitsbde of the case,

Assearbly _ |
Carefully press the beaning cage into

the case untll it is flush with the front of

the case, Retain the roller bearings in the

bearing cage with grease
Countershaft Gear Rear Bearing

1. Position the transmission so the front
of the case is facing downward

2. If uncaged bearings are re-used, the
boose rolbers {or needles) can be held

in place with suitable grease.(This is
not required with the caged-type
bearing used for sarvice replacement.)
Position the heanngs in the cop.

1 Positdon the race thruwst beanng and
the cap. Tighten the attaching bolts
10 specification

Input Shaft Bearing Race

Iigaxzermbly
Pull the bearing race From the fron

hearing retainer with Puller TSOT-100-A
and OTC-543,
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FIG. 11

natalling

Assembly

Press & new race mbo the frant bearing
retamner with the ool shown in Fig. 15

Input Shaft Seal

Pull the input shait seal (Fig, 3) with
Tool TIRL-101-A and slide hammer
THOT- 100-A
Assearbly

Press o new seal into place in the
retminer making sure that the lip of the
seql B toward the mounting surface.

Input Shaft Baaring
IMzassemibly

Remove the tapered roller bearing
from the input shaft with Tool
THAT-T5-A and TH4T-4425-H1

Asspmily

1. Position Tool 4261-BA im an arbor
press as shown in Fig 06 Place a
wood bock on the inpat gesr and
press the gear into the bearngs unnl
it contacis the hearing inner race.

Input Shaft Rallar Boarings
Ihisassembfy

1. Remowve the snag ring and retaining
washer from the shaf

Output Shott Rear Be arng

Fi

I

P

Remowve the bearings froam the input
shaft bore,

Coat the bore of the inpul shaft gear
with a thin film of grease.

Install the 14 roller bearings in the
bare of the input shaft. Slide the final
raller axinlly into place. Securs the
bearings with the retaining washer
and the snap nng.

Revarsa ldler Gear Bearings

On the F-100—F-150 and PS04

trucks and idler gear and an integral
bromze bushing are wsed (Fig. 5. For
servive replacement of the reverse adler
gear an these models, the gear and rolber
bearinps are 10 be wsed as on other
mndels. The service roverse idler gear and
bearings are serviced only as an assembly,
Once the bearing lock ring snaps into
place. it cannot be removed without
destroying either the gear or the bearing

First Spond Gaar

L
L.

Bemowe both the shiding first-spead
gear and the sutpud shaft from the
| ranSmEsSiamn.

A

1.

F

Becond Spesd Caar

1.

Mark the gear and cutpul shaft so the
gear and shaft splines cam be
assembled in the same positian.
Remove gear from output shaft. Do
not lose the spline springs.

Axsembly

If & new gear and/or shaft is being
installed, select-fit the gear to fhe
shaft for the best sliding action. Tn
the same f the first-speed gear bag
been sticking on the shafi spises,
Position the spline springs on the
coast slde of the spline testh of the
first speed gear. To facilitdie
astembly, vse & daob of gresds in
refain the springs on the sides of the
spling teeth. Two notches on the hub

of the first speed pear identify the
location of the relieved splines. |

Flace the new first speed g
asgembly in i1s position on the
ahaft.

-."hl:ltlhﬂ:i;d-tpmd gear, ﬁm-qi::l

gear stop, and the first-spesd gear

the cutput shaft. Do not I.nl:
alider gear springs.

Carefully pry wp on one end of the
two-picce snap ring and remove it
from the shafi. If any damage to the
ring results firom this, it should sot be
re-used,

Slide the second-speed gear and
synchronizer brake off the shall.
Remove the snap ring from the
synchronizer brake pins. Separate the
brake amd spring from the
second-speed gear,

Assemily

Assemble the spring and
synchronizer brake 1o ehe
second-speed gear. Secure the brake
with the snap ring, making sure tha
the snap ring tangs are away fram the

Ecar.
Slide the second-speed gear oo the
fromt of the output shafi, being sure
that the synchronizer brake is toward
the rear. Secure the gear to the shaft
with the two-piece snap ring.

Shide the spring-loaded first-specd
gear and the gear stop (Fig. %) omio
the rear of the shafi.

Slide the third-speed gear,
synchromnkzer shim (if required), the
third- and fourth-speed synchromizes,
and the roller-type thrust bearing
anta the froal of the shafi.
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HG. 14 Georshitt Mouwsing Disossembled
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[E] DESCRIPTION AND OPERATION

DESCRIFTION

The HFF Model three speed trans-
mission (Fig. 1) designation 3.03 is
the actual distunce between the cenler
line of the cowntershaft and the center
lime of the inpul shaf,

A transmission service identification
tag o3 locuted on the right side of the
case al the front, The first line on the
tag will show the transmission model
umd service identilication mode whan
required. The second line will show the
transmission serial numbser. !

This vrunsmission s of the fully
synchronized 1ype, with all gears except
the reverse sliding gear and slesve being
in constant mesh, AN Torwsard-speed
changes are accomplished with svne
chronizer skeeves (Fig. Z). The svn-
chronizers enable quicker shifts, great-
Iy reduce gear clash and permil down
shifting, high to intermediate between
40-20 mph and from intermediate to
low below 20 mph.

The lorward-speed gears are helical-
cul and are in constunt mesh (Fig. 2)
Crears used in the reverse gear train are
spur-cul and wre not synchronieed,

Ball bearings support the input shaft
arf gear and the center of the outpul
shaflt {Fig. 16 and 18). Roller beuarings

Fig. 1 — Three-5peed Transmission

in the input shalt hore support the front Synchronizers and blocking rings a

of the owlput shuft. The countershalt the conventionul tapered ring

gear (cluster gear) runs on two rows of straight clutch gear type (Figs. 20

reller bearings, Two bronze bushings 2.

ars used in the reverse wler gear, The shift forks, shift rails, deie
LOW AMD EEVERSE

SLIDIMG SLEEWE aMD GEAR CQUTPUT SHAFT BEARIMG

FIRST-SFEED GEAR
SECOMD-SPEED GEAR
SECOMD AHD HIGH

COUNTERSHAFT CLUSTER GEAR

ALl FORWARD SPEED
GEARE I DONSTAMT
MESH 'WITH

COUNTERSHAFT GEAR

ClaT6-4
Fig. 2 — Power Flow — Three-5peed Tronsmission
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ism, and reluled parts are pro-
the transmission cuse (Fig. 12)

ihe [irst-speed gear is selecied,
lever moves the reverse sliding
ghewve forwird and forces the
nizer Mocking ring contcal sur-
imst ihe matlching cone on Che
i mesh first gear localed on the
shaft, IT the car 18 miwang, Lhe
I ieeth of the reverse geur amd
and blocking ring will not imdex
the constamt meesh first gear is
ht up or down ta the speed of the
gear und sleeve which s rotating

pud shiaft Speed,

The reverse sliding gear and sleeve
has internal sphines thal, with Turther
movement, will slde over the blocking
l'il'||'._'. and engage exlernal clitch testh on
1he constant mesh first gear. Simce first
geir i3 now locked te the autpul shafl
and i% alwavs meshed with the counber-
shult (cluster] gear, the powsr Tlow is
from the input gear, through the coun-
tershult gear, to the constant mesh lirst
gear, through the severse pear and
sleeve 1o the output shalt, and out the
rear of Lhe Lransaission.

Engagement of secoml and  third
Beurs is the same as Tirst except for
ratia. Im third gear. the input gear and
shalt 15 locked directly Lo the oulput
shull by the second amd third speed
synchronieer ta provide o ratio of 111,

Spur teeth are cul on the outside of
the reverse pear amd sleeve, The reverse

sliding gear and sleeve like the bub are
glwayvs locked to the outpul shafi, Re-
verse gear bs engaped by sliding the
reverse pear and sleeve into mesh with
the spur gear at the rear of the sdler
gear. The drive 15 then fram the input
gLar, [hrﬁugh the countershafl gear. to
and through the reverse idler gear to the
pudput shaft reverse gear anmd sleeve,
The gears in this position will rotate the
puiput shaft in a reverse direction.

A svstem of interlocks and detents in
the Lransmission case prevents the ssl-
ection of more than one gear at a time
and helps to hold any gear in the szl
ected position,

LUNKAGE ADJUSTMENT

NOLINE

Move e welector bever throwgh all
positions 10 see il crost-aver oper-
ni% smaoth, T cress-over operalion
not smaoth, mdjust the gear shill

TREHBESIOH - TOLFLYWHEEL  SPEEDOMETER
HOLIEIN LTS CABLE

s 3

IN-VEHICLE ADJUSTMENT AND REPAIRS

I. Place the gear shiln lever in the
newiral position,

2. Loosen the [runnion Auls al the
transmission  shift  levers (Fig. 3)
Loosen the nuts sufficiently toallow the
shift rods to shide freely in their
trunmion s

A Insert & 174 ineh rod lhr-:lugh Lhe
ksl ol in the shift whe foaor-

SUPPOIET BRACEET SUPPDRT BOLTE

Transmission nstollotion—Econoling

maunted bracket until it enters the ad-
Justmenl hole of both the upper and
lower shilt lever,

4, Place the ransmission shalt levers

in the neutral position and tghen the
Lranndon muts.

5 Remove the 1/4 inch rod from ihe
pilat hole, and check the opsration of
the selector lever in all shift positions,

SHIFT LUNKAGE ADJUSTMENT
B RO M

1. Flace the gear shift lever in the
neulral position,

2. Insert o 3706 inch  diameter
alignment pin through the steszring col-
umn bracket amnd shift kevers {Fig, 45, 11

FIG. 4—Gear Shift linkage Adjusi-
menf—Branco





GROUP & —Mbaual Shift Transmission

— PLLMGER

SELECTOR KHOB DISASIEMBLED

FIG, 5—5hift Lever Defails
STEERING
M

STEERING COLUMM AND
BRACKET

EHIFT TU
EHIFT TUBE

BRACKET MUT

FIG, &—Steering Column, Shift
Tube, Bracket ond Shift Levers
Disassem bled

may be necessary Lo ulign the kevers 1o
insert the pin 1

3. Dhisconnect the gearshilt rods af
the transminssian shifll levers,

4. Adyust the positions of each shilt
rod adjustment sleeve S0 thal it enters
the transmission lever Trecly. Then, run
the sheeves oul seven turns amd secure
the adjustment with the lock nut.

5. Remove the alignment pin from
the bevers

BELISH THIS DiA. WITH CDAT- 19588
BEFQRE INSTALLMG 72IT kOB

ROTE: POMMT OF EET SCREW MUPST BE EEATED
M SHIFT ASSENBLY COUNTERSIHE

T -I_E{ TOR LEVER WDUMTIMG

SHIFT LEVER RETABING BRACKET

FIG. 7—5Shift Levers Disassembled

6. Secure the pearshift rods e the
trpndrmassion levers with the |'-|:1uj|:'|i.l'|g,
cllig.

7. Starl the L'IIEi.IlI: and shift the sel-
eclor bever to each position to make
sure it operales (reely,

TRAWSFER SHIFT LEVER
ADJUSTMENT

. Shift the T-handle wpe selector

SFRING WASHER

DHHCATOR

SHIFT PAWL PLATE MOUNTING

C v &

SHIFT TUBE

CROES.0VER PN SLEEVE

LW ER SHIFT LEVER

Ciaab-A

bever into LO AW position and ruise the
vehacle an a hoisl,

2. Loosen the pawl plate attaching
bolt {Fig, 5

A Press inward on the shift rail link
(Fig. 5 to be surc that the two shifi
rails wre indexed to their respective
detents,

4. Tighten the pawl plave attaching
bt v 20- 30 ft-Th,
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Lower the vehicle and check the
operation, The pawl asembly
index against the sides of the pawl
molekes in all positions. IF the
astembly (plunger) reguires maone
ek and unlock easily, remove
-hamllle (Fig. 5) amd rotate the
1 /2 turn counterclock wiss,

Disconnect the horn and turn slg-
wired, and remove the steering

Fald ithe (loor mat back, remove
rimg collumn floar cover retain-
srews and dhe steering column
cover, and position the rubber
r seal out of the way, Remove
ir pin-type retainers and spring
re that retain the shift rods in the
levers. Disengage the shift rods
the levers.

Disconmect and remove the stoer-
ma-la-instrument panel clamp,
the twa clamp bolts and the
that holds the sieering column 1o
-maunted bracket (Fig, 6.
Remove the selectar lever rall pam,
disconnect the selector lever at the
r lever socket,

Pull the stecring column up just
h 1o disengage the shifi tube af
sleerig column lange (upper end
lwmnd, Remove the worm shafi
r bearing Spring amd sleeve friom
sgering column. and remove the
sprimg [rom the shift tube. Slide
seering column from the worm
and remove the shilt tube assem-
m Lhe Lruck.

Position the shill wbe in a vise
remn e Ehe heplt Lhal secured Uhe
lever retaining bracket to the
cunted  shift  fwbe relaining
el | Fig. &), Remove the shifi kever
ining Brackei and spring washer,
the lower shift lever and cross
r pin sheevi from the shifi tabe {Fig.
Remove the cross-over pan, anmd slide
wpper shift lever and spring washer
ihe shaft tube.

Installation

1. Transfer the shifi tube retaining
et from the old shift tube to the
fube. Position the spring washer
pd upper shift lever om the shilt tube,
imstall the cross-over pin. Position
crocs-over pin slecve, and shide the
shift lever amd spring washer on
ahift tabs ( Frg. 7).

- L Positon the shift lever retaining

brackel, and insiall the bolt securing
the shift lever retaining brackel to the
shift tube rethining brackel (Fig. &),
Place the wpper sgiving in the shill whe
and position the shift tube assembly in
ihe vehicle.

4. Position the steering column
ower the worm gear shaft, and engage
the shiflt tube in the Mange as the sieer-
ing column i3 being positionsd, Insert
the selector lever in. the socket, and
install the rall pim,

5 Position the upper and lower
steering colemn clamps, and install the
mounting bolis, Do not tighten the
balts at this time.

6, Fodate the steering column and
shifi tube bracket to center the shift
tube aver the top of the steering calumna
tube {(centerline of shift wbs 1 9/16
imches from steering gear box mownting
surface),

T. Check for free rotation of the
steerimg shaft, then tighten the shift
tube brackst, stzzring column support
attaching nuts, and the clamp attaching
nuts, Be-check the steering shalt again
far free rotation. The stesrimg shaft s
properly ablgned when the shalt does
nat contnct the column bearing inner
race, IT this is not possible, partial con-
tact with the inner race during 3607
roiation is .

B Postion the worm shalt upper
bearing sheewe and spring on the sweer-
ing shafl then install the steering wheel,

9. Check the steering columnsto-
steering wheel clearance and maove the
steering column febe downward if an
inferfersnce exists betwesn the steering
wheel and tubs. If an adjustment is
required, be careful not 10 disturb the
twhe centering adjustment.

i, Place the shift rods in the shift
lever arens, and sscure the rods with the
spring washers and hair pin-type retain-
ers, Lubricaie the shift lever at the shilt
tube grease fitting.

11. Position the rubber weather seal,
secure the steering column floos cover
wilh the retaining screws, and place the
fleor mad in position.

12, Conmect the horn and wrn signal
wires, Check the operation of the horn
and turn Signals.

1Y Adjust the shifi rod linkage ns
pullined im this ssction.

B RO MO

{Refer w0 the dizassembled view of
the steering gear in Group 3).

* k. Disconmect thevbnmuill Lurd ag-
nal wires at the sieering column connec-
tars located under the inalmmipkmml,

2, Depress the horn button: fotate it
counterclock wise and remove the horn
button and spring from the $teering
whesl. |

A, Remaove the steering wheel aitach-
ing nut and remove the steering wheel
with Tool 3600-4 4.

4. Remove the gear shifi lever from
the shifi lever hub,

5 Remove 1 [lange boll attaching

nuld, und pull wp on the flange. Remove
Lhe gpring and centering sheeve fram the
steering shaft and the flangs and shift
lever hub from the steering column
tube.

6. Pull up on the shift tube and re-

miowe if from the steering column,

Installatian

1. Position the shift tube over the
stesring shaft and imsert it iAo the
steering column and through the shifi
bevers al the base of the column,

2. Postion the shift lever hub on
the steering column tube, taking care
nol 1o damage the horn and turn signal
wires,

3. Position the flangs and start the
nwis on the bolis about 2 tarns.

4. Position the MNapge 1o the shaft
lewier hub amd the steering column tube
while pulling the wen signal and horn
wites down thraugh the column,

5. Engage the heads of the 2 Mange
bisleg 1m the slols of Uthe il!-u:ring coluamn
tube and Lighten the flange bolt nuis.

6. Install the gear shift lever in the
shift lever bub,

T. Install  the centering sleeve,
spring. and steering wheel on the steer-
ing shaft and install the attaching nut.
Torgue the mut to specification and
apply 2 drops of Loctite sealer (CIAZ-
19554-A) to the junction of the steering
shaft and mut threads of stake the nut o
the shaft.

& Install the spring and horn buls
tan on the sleering wheel hub

9. Conmect the turn signal and horn
wires al the sieenng column connectors
and check the opsration of the horn and
Lurs sipnals,

ML Cheek  the  shift  operation
through all gears, Adjust the shift hink-
iwpe as neceisary., following Lthe instruc-
tions given in this Section
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EJ REMOVAL AND INSTALLATION

REMOVAL
ECOMNOLINE

1. Raize the wehicke on a holst and
drain  the  lubricast  fram © the
Lransmission,

2. Dhscommect the drive shaft from
the flange at the transmission. Secure
the front end of the drive shafit cui of
the way with lock wire.

Y. Disconmsct the speedometer cable
from the exiension howsang, and discon-
mect the gear shifl rods from the trans-
mession shift levers,

4. Position a transmission jack un-
der the engine, and remove the trans-
mission rear support bolis,

& Lower the engine enough to deog
the transmission exlension  housing
from the rear supporn.

6. Hemosve the lour ransmisgion-10-
Mywheel housing balls and remove ihe
LEEn3missian,

Do it depress the clutch pedal while
the tramsmissioen is removed,

INSTALLATION

ECOMNOLINE

I. Make certain that the machimed
surfaces of the transmission case and
the flywheel housing are free of dirt,
painil, and bures.

L. [msitull a guide pin in sach lowser
maunting kol hole,

3. Start the input shaft through the
release bearing, Align the splines on the
imput shaft with the splines in the clutch
disc. Maove the transmission forward an
the guide pans wntil the input shalt pila
enters the bearng or bushing in the
crankshalt. If the transmission [rant
bearing retainer binds up on the clutch
release bearing hub, work the releass
bearing lever until the hub skides anto
Ehe Lramdmission Front I:u:urirlg redai ner.
Inatall the two transmission-1o-flvwheel
housing wpper mouniing bolts and bock
washers. Remove the two pusde pins
and install the lower mounting balts
and lock washers, Torque the four
mounting blts 1o speafications

4. Haise the jack enough o align the
exlension howsing with the mounting
hales in the hanger brackes. Install and
torgue the attaching baolts 1o specilica-
tions, then remove the jack.

5. Connect the pear shili rods and
the speedometer cahle,

6, Insiall the drive shaln, amd torgue
the afiaching bolts wo specilication,

T. Fill the tramsmussion 1 the kevel of

DONER

[FRCHT BEANING RETAJHER

-

SiRial MO
FLATE

LAE AL ]

Fiz.” B—Transmission Cose ond Beloted Paris

the filler opening with the lubricant
specified in Group 21,

8. Adjust the cluich pedal free travel
and shilt inkage ns required,

REMOVAL
B RO P

1. Kamse the vehicle on g hoist.

1. Suppert the transfer case shield
with & jack and remove the bolis than
attach the shicld to the frame side rails,
Remove the shield.

3, Drain  the Llransmission and
iransler case lubricant,

d. hsconmect the front and rear
drive shalls ul the transfer case (Fug. 2,
Fart 45,

5. Discomnect the spesd mmeler cas

Wt

COUHTERSHAF T  REOLL FK

¥

C159e-A

FIz. P—Removing Counfershaft
Roll Pin

COUMTERSHAFT

Shafr
TaJe- 7 1i0-8 Cla0w.B

FiG. 10— Remaving Countershaff

ble at the tramsfer case.

b, Disconnect the shifl rods T
the transmission shift levers
place the first-reverse gear shifi
into the first gear position, and in
the Fabricated wol (Fig, 2, Part 4).

Lol will prevent the input shaft ral
bearingd from dropping into the tran
mission cuse when separating ihe Lrans
fer case from the ransmission and oubs
puei shaft.

T. Cut the lock wire amd remove the
two bolls, washers, plates, and insuls-
lars Lhal secure the crossmember o the
transler case sdapier.

g Remove the crossmember-do-
frame side supporl allaching bolis.

9. Raise the transmission and re-
move the wpper insulators from ke
crosmember. Remowve the oross-
member.

10, Remowe the two lower bolis at-
Laching the transmission 1o the (lywheel
hawasing,

11, Disconnect the shilt rod Trom the
transfer case shilt lever bracket

12, Bemove the boll that attaches
the shift lewer bracketl to the transfer
case sillapler, ard allow the assem bly (o
hang by the shift lever

13, Reposition the fransmission jack
unifer the transmission amd secure with
the chain

14, Remove the twa upper bolls se-
curing the transmission 1o the flywheel
h-:-uqm_a. Mawve the tronsmission amd
transler case rearward and downward
ot of the vehicle

15 Move the assembly 1o a bemch
and remowve the transier case-lo-Lrans.
missann 1111.5|p;|'|i|1g bexlis.

I Slide the transanission sssemhbly
of F the trunsfer case.

INSTALLATION
G

1. Position Lhe transfer case o the
transmission and matall the atiaching
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Torgue the bolts to specifi-

Posbion the trunsmission and
Ci%e on & transmission jack and
withethe safety chain.

Ruse' the  transmission  and
case mssembly into position and
ihe tramsmission case to the
| housing.

Install the two upper and two
transmission allaching bolts anc
o specifications.

Fosition the shift lever to the
case adupter, and install the
img ol

& Cornect the shift rod to the shift
brucket and secure with the spring
f, [lat washer, und cotler pin.

T. Ruise the tlransmission  and
fer cuse high cnough to provide
rance fof instulling the crossmem-
. Position the upper insu lators Lo the
ssmember and install the crossmem-
rio-frame  side  support  attaching
5,

B Align the bolt holes in the trans-
case adapler with those in the cross-
ber, them lower the transmission
md remove the jack.

Clamp Hock
Tool-T&IF-TO25-4

SPFEEDOUMETER DRIVE REAR Ball

C1445-8

FIG. 11—Removing Outpul Shoft Bearing

9. Install  the  crossmember-lo
trunsfer case adapier bolts, insalators,
plates, and washer, Secure Lhe bolts
with hesck wine,

L Bemove the Tabricated tool, woed
connest ench shifl rod to its respective
lever on the transmission with a spring
wusher, [lat washer. and cotter pin.

i1, Connect the speedomesier cuble.

12, Install the rear axbe drive shafy o
the transfer case, and torque the attach-

ing barlts to specifications,

13, Install the front whesl drive shaft
o the transfer case, and torque the
aftzching bolls 1o specifications.

14. Fill the transmissaon and transfer
case 1o the proper levels with the pec-

ommended lubncant.

15, Position the transfer case shielkd
to the frame side rails, and install the
pttaching bolis,

MSASSEMBLY

I. Mount the (ransmission in a
halding finture.

L Remove the nine cap screws That
alich the cover 0 Lhe case. Remove
the cover and the paskel {Fig. 8) [rom
the case

5, Om the Econoline madel, remove
the five cap screws and lock washers
thal altach Lhe exlemsion housing Lo the
o, Remove the extension and gasket
{rom the case.

lﬁlﬁ:ﬂwf’& T.-il'rmlfw

MAJOR REPAIR OPERATIONS

4. Rermove the four cip serews and
lock washers thal altach the front hear-
ing retainer to the case. Remove Lhe
retained amd guskel from Lhe case.

5, Bzmaove the lubricant filler plug
from the right side of the cise. Working
ihrough the plug opening, drive the roll
pin oul of the cuse and countershalt
with a | /4 inch punch (Fig. 9%

6. Hold the countershall gear with
hook and with the ool shown in Fi_[;_ 5
push the countershaft out the rear of
the cuse.

SET SCREW

t‘d_,.:--HA'El'H"IIP SURFACE

5-"‘“"'4‘2'- IMD MWD FeD SWIFT FORK
= i

|H1-E|m-::: / mmm&u\zt:m
spmur. T

DI!IEHT

P

D EEVERSE
SHIFT FORK

15T AND EEWERDE
SHIFT RAR

IO &MD JRD
SHIFT RAIL

C 5. &

FIG, 12— 5hift Roils and Forks Ditoisembled

The counlershalt (cluster] gear and
thrust wushers {Fig. 14) can be lowersed
ta the bottean of the case. Bemaove the
countershalt from the rear of the case,

T. Remove the snup ring that se-
cures the speedometer drive pear on the
shafl, Shde the speedometer drive gear
aff the output shalt, Remove the spee-
dometer drive gear lock ball from the
shiall.

. HEemove the snup rning that re-
tains the output shalt bearing on the
shaft. Bemove the beanng from the
case and shafl as shown in Fig, %,

9 Place both shift levers in the
neutril [centes) position.

10, Remove the set screw (Fig. 12)
that retains the detent springs und plugs
in the case. Remove the detent spring
and plug Iriem the case,

11. Remove the sel screw thal se-
cures the first and reversz shift fork to
the shalt wail, Shide the First and reverss
shilt rail ot through the rear of the
GRS,

12 Slide the first and reverse VM-
chroneer forward as Tur us possible,
then rotate the first and reverse shilt
fork wpweard, then lifc i from the case,

13, Move the second and third-speed
shilt fork L the second speed position
Lo gain acoess Lo the set screw. Remove
the g1 screw from the fork, Rotiale the
shift rail $0° as shown in Fig. 13,
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FG. 13—Rotating Second and Third Speed Shift Raoil

HEEDLE BEARIMGS (15 EACH EMD

ETMHEE

COUMTERSHAFT

BE AN
RETAIMEE

pOAL FiN ClE14-A

FIG. 14—Countershaft Gear Disassembled

EEVERSE

IDLER (SEAR I1-II!'IMT
W, ROLL PH
o\\. a HE‘«'I:!-I BOLER
ThRLST GELRE SHAFT
Wa's SHER CI411-A

FIG. 15—Reverse ldler Shof ond
Gear Disossembled

14, Lift the merdock plug (Fig, 125
fram the case wiath a magnet.

15. Tap on the inner end of the -
comd amd third shift rail 10 remove the
expansion plug {Fig. 12) from the front
of the case. Remove the shilt rail.

16, Bemove the second and third-
spoed detent plug and spring from Lhe
detent bore.

17 Pull the mput shafl and gear oul
the fromt of the case.

BLOC IR BLOTERIDC  SHAP
EHGE CRiAP Il"\H:- EHE-

ﬂ"“' HII‘ i
ur GEAR
& e
SYRCHROMIZER
FIG. 1&—0utpul Shaft Disassembled

18, Rotate the second and third
speed shift fork upward, and 1ift it from
Lhe case.

19, Carefully lift the output shaft as-
sermbly out through the top of the case.

L Driving from the [roal of the
case, remaowe the reverse wller gear
shaft. Then, Kft the reverse idlker gear
ard two thrust washers (Fig. 13) from
the case.

1. Bemove the snap rimg from the
front of the output shafy, then slide the
aynchronieer and the second-speed gear
(Fig. 16) off the shafr.

2}, Remowe the mexi snap ring and
tabbed thrust washer from the output
shalt, and then slide the firsi-speed gear
and blocking ring off the shaft.

23, Remoswe the nest shap fing [rom
the outpul shaft, amd press the reverss
pear and sheeve off the shaft.

CAITRUT EEAR SPERDCWETER
SHaFT BEARTME DEIWE GEAR

P Jr‘u{?r.

I. K BALL T

Tl 10T N ]
FLAMCEE

EE\'EH-E GEAR
Al SLEEVE 3~_r.i

EmGE
CI&13=A

SHaFT &HD LEVER

; . LEVER
FLAT WASHER
E""_'_‘—-—l.u:t: WASHER

HUT i £ 15

FG. 17—5hift Lever ond Shoft
Disassem bled

PARTS REPAIR OR
REPLACEMENT

SHIFT LEVERS AMD SEALS

I. Remove the nuat, lock washer and
flat washer that secures each shilt lever
{Fig, 17} 1o the lever amd shalt in the
tram=mission case. Lif the levers off the
shafts, Slide each lever and shafi out of
the case. [hscard the O-ring from each
shafl.

3. Lubricate the mnew seals  with
transmission lubricant and insiall them
on the shals.

1 Install the lever and shalts in the
[ LN

4. Position 2 shafl lever on each shafl
aned secore them with a Mat washer,
lock washer and nut

INPLUT SHAFT BEARING

1. Remose the snap ring securing the
inpul shafl bearing ( Fig, 18, and press
the input shaft out of the beaning {Fig.
159

X, Press the imput shalt bearing anto
ihe input shaft with the 100l shown in
Fig. 1% and install the snap ring an the
shuft.

S¥YMNOHROMILERS

1. Push the svnchronieer hub (rom
cach synchromeer sleeve.

L. Separale the inserts and ansert
springs Teom Lhe hubs. Do not mix the
parld from the second amd Lhird-Speed
aynchronizer with the First and reverse
synchronizer I:I?:Ii_: 20 and 210,

Y. Insiall dhe rear insert spring (Fig.
220 in the groove of the first and reverss
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BLOCKING
RiFe

HUE AND SIEEVE ALIGHMENT MARKS

78

EL!E\'I:

BMOCKING MG

(O

FIG. 21—Second and Third Synchronizer—Disassembled

CORRECT REAR
SPRIMG IMSTALLATION

INSERT

IMSERT SFRIMNG
C1417-A
INCORRECT REAR
SPRING INSTALLATION
ClaF1-A

FIG. 22—First ond Reverse Speed Synchronizer Inser! Spring Installation

the sccond-speed position (toward rear
of transmissionk, Align the fork and
install the second and third-speed shift
rail. Tt will be mecessary to depress the
detent plug o enter the rail in the bore,
Move the rail inward until the detent
plug engages the lorward notch (se-
cond-specd position).

12. Secure the fork to the shaft with
the set screw, Move the synchronizer to
the neutral position.

13 Install the interlock plug in the
case. IT the second and third shift rail is
in the neutral position, the top of the
interlock will be shightly lower than the
surface of the first and reverse shift rail
beore,

14. Mowe the first and reverse syn-
chronizer forward to the first-speed
position, Place the first amd reverss
shift fork in the groove of the first and
reverse synchronizer. Rotate the fork
into position and install the first and
reverse shift rail, Move the rail inward
until the center nolch (neutraly is
aligned with the detent boare, Secure the
fork to the shaft with the set screw.

Install the remaining detent plug and
spring. Secure the detent spring with
the slotted head screw, Turn the set
screw until the head is (ush to 0020
inch below the top of the case.

15. Install a new expansion plug in
the case,

16, Hold the input shaft and block-
ing ring inm position, and then move the
output shaft forward 1o seat the pilot in
the roller bearings of the input gear.

IT. Tap the input gear bearing into
place in the case while holding the out-
put shaft to prevent the roller bearings
from dropping. Install the front bearing
retainer and new gaskel, making sure
that the ol return slot is at the botlom
of the case, Install and torgue the four
attaching screws to 30-36 fi-1hs.

I8, Install ithe large snap ring on the
rear bearing. Place the bearing on the
output shaft with the spap ring end
toward ihe rear of the shafi, Press the
bearing into place with the Lool shown
m Fig. 23, Becure the bearing to the
shaft with a snap ring,

19. Hold the speedometer drive gear

FIG. 23—lInstalling Oufput
Rear Bearing

lock ball in the detent and slide
speedometer drive gear into place,
cure the gear with a snap ring.

20. Place the transmission in the vers
tical position. Working through the
drain hole in the bottom of the case,
align the bore of the countershaft gear
amd the thrust washers with the bore of
the cass with a screwdriver,

21. Working from the rear of the
cuse, push the dummy shaft outl of the
countershaft gear with the counter-
shaft. Before the countershalt i3 com-
pletély inserted in the bore, make sure
that the hole that accommodates the
rooll pin i% in alignment with the hale in
the case. Push the countershalt into
place and install the roll pin.

IL Coat a nmew exlension housing
gatkel with sealer and position it on the
case.

23, Install lock washers on the five
attaching screws, Dip the threads of the
cap screws in sealer. Secure the housing
Lo the case and torgue the cap screws to
42-50 Nt-1hs,

4. Install the filler and drain plugs
in the case. Make sure thut the mag-
netic plug is installed in the bottom of
ihe case,

25. Place the transmission in pear.
Pour lubricant over the entire gear train
while rotating the input or output shafi.

16, Coat a new cover gasket (Fig, 8)
wilth sealer. Seccure the cover with nine
cap screws. Torgue the screws to 14-19
f1-lbs.

27, Check the operation of the trans-
mission in all of the gear positions.
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chromicer hub, Make sure thal the
ing cavers all insert grooves, Stari
hub in the sleeve making sure that
algnment marks are properly inde-

ton the three inserts in the
h _ki-.cng Jure that the small emd 15
the =pring amd that the shoulder is
the inside of the hub. Slide the sleeve
revierse gear onto the hub until the
ent i5 eagaged. lnstall the fronn in-
1 spring i the hab o hokd the inseris
inst the hub,

4. Install one inserl spring {Fig. 21)
mio a groove of the second and third
specd svnchromizer hab, making sure
that all three insert slods are fully cov-
ered. With the alignment marks on the
hub and sleeve abigned, start the hub
into the sleeve. Plac: the thres inseris
an top of the relaining spring and push
the ass=mbly I;u;lp:th:r. Inatall the re-
muining insert spring, so that the &pring
enids cover the same slots as does the
other spring. Do nod stapgger the
springs, Place a synchronizer BMocking
|'i|g on each emd of the synchrom®mer
gleve,

COUNTERSHAFT GEAR
BEARIMGS

I. Kemoave the dummy shaft, 50 rol-
bearings, and the vwo bedring re-
iner washers from the countershaflt
{Fig. 14}
1. Coat the bore in each end of the
ntershalt gear with prease.
X Hold the dummy shaft in the pean
nd imstall the 25 roller bearings amd
petainer washer in each end of the pear,
| 4 Position the couniershafl gear,
Cdummy shalt, and roller bearings in the
| mse,

5 Place the case in a vertical posit-
ion. Align the gear bore and the thrust
washers with the hores in the case and
install the countershafi.

6 Plaoe the case in a horizontal po-
siiom and check the countcrshaln gear
end play with @ lesber gaoge. The end
pli:.l shaould be 000E000E inch. 1l mol
within these limits, reploce the thrust
washer.

7. Aler establishing the correct end
play, install the dummy shaft in the

oo

ALK IRNG BRG
C1415-B

J8—input Shoft Gear Disossembled

counbershafl gear and allow the gear 10
remain uf the bottom of the case until
the cutput and input shafis have been
insialled.

ASSEMBLY

1. Coat the reverse idler gear thrust
surfaces in the case with a thin film of
lubricant and position the two thruse
washers in place,

L. Position the reverse idler pear
and dommy shafl in place. Align the
gear hore and thrusi washers with the
case bores and install the reverse idler
shuft.

A Measure the reverse uller pear end
play with a fesler gaoge, End play
should ke O,0048-0,008 wnch, 1T the end
play i3 not within limits. replace the
thrust washers, IF the end play is within
limits, beave ihe reverse idler gear
installed.

4. Lubricate the outpul shaft splis
nesd amd machined surfaces with trans-
mission lubricant,

& Position the fiest and reverse
gear and sheeve (Fig. 16) 18 an arbar
presa wilh the spur-1ype teeth facing up.
Press the output shaft into the huob,
Secure it in place with a snap ring.

6, Place a blocking rimg on the
tapered machined surlace of the lirsl-
speed gear.

7. Slide the first gear onto the out-

£y

g IHS

£
Y
£

BLOCE NG RING

FROMT

ERT SPRING
\ IMSERTS

TSIT-442] 8

Taal
FEFL-4200.44

IHETALLATION
C1025-B

FIG. 19—Replocing Input Shaft
Bearing

REMOYAL

put shaft with the blocking ring toward
the rear of the-shafi. Rotate the gear as
necessary 1o engage the thres notches in
the blocking ring with the synchronizer
mserts, Secure the first pear with the
thrust washer and snap ring,

8 Place a blocking rnimg in the
tapered machined surface of the s
cond-speed gear, Slide the second gear
with blocking ring and the second and
third gear synchrenizer onto the main-
shafi, The tapered machined surface of
the second pear must be toward the
fromi of the shafl, Make sure that the
motches in the blocking ring engage the
synchronizer inserits. Secure the sym-
chronizer with a snap ring.

4. Coat the bore of the inpul shalr
and genr with a thin film of grease, A
thick film of grease will plag the labri-
calion holes and prevent lubrication to
the bewrings. Install the 15 bearings
iFig. 18) in the hore

1o, Pasition the output shaft assem-
bly in the case. Position the second and
third shift fork on the second and thisd-
speed svnchronizer.

1L Place a detent plug spring and a
plug in the case (Fig, 12). Flace the
second and third-speed synchronizer in

ALIGHMENT BMARKS

1‘ REYERSE GEAR

[ FErE]

FIG. 90-—First and Revarse Synchronizer —Disossembled
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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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BING GEAR ..f’f. f_'_:?:‘\\ -
<

FIHICHH FLOT BEARPG

et .Y
AN/ s
DA

LEFT-HAMD AXLE SHAFT
DRIVE PIMION

TAFERID ROLLER
BEARMGE

PRIOH BEARMG RITAIMER

. 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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GROUP 4 — Rear Axles and 4-Wheel Drive Front Axles

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

Temal —
FETL —dgTd-A

[ ik TS

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

TSIL — #6lG-AT

PirdiCH
SE LAIHG
EETAIKER

-

I"I_;p!

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

E 1717-4

I
x‘@):;;'
T

WATCHED

GIAR SET

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

i
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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
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HA DESIGH FRONT
WHEEL DRIVE AXLE

A whague front wheel drive axle s
ided on the Bromco vehicle {Fig. 1)
18 Dann design differs from previous
s af this type principally in the wrea
the spindle and spindbe supparl sec-
of the axle bousing. A massive
n yoke is webded 1o the ouler ends of
axhe housing, replacing the closed
rical Joint commanly used in the
. This construction makes for a
strong spindle arca. Power 1o drive
frant wheels is transmited through
i Cardan-type wniversul juints.
=i Seals of o common type ane
in Lhe axle housing outer ends and
1he spindle inmer bore 1o seal sut dirt
retain the lubrcants The king pin
illg,: are indlalled and serviesd in
Gilly the sume manner as previ-
[ramt whieel drive axles,

The differentinl section of the Dana
I MOF axle is identical in design
tmotin size] b0 the other Dang units
inusly wsed on Ford vehiches. The
rential cirfier 15 inlegral with the
Sousang. Adjustment of the side
it bearimgs i3 accomplished by
i ol shims placed between the
ings and the differential case. The
ier side bearings are pre-loaded by

DESCRIPTION AND OPERATION

ihe squeczing action of the howsing. A
spreader must be waed (Fie. 9) on the
axle housing to relieve the Ension on
the differential bearings and permi
remioval or installation of the differen-
tizl. Pinion depih is contralled by a
shim pack located to the rear of the
pinion bearing. Pinen bearing preload
is controlled by varinble-size spacers.
Where neosssary, special service tools
have been designed and are available 1o
scrvice the Dana axle wsed @ the
Broncg, -

The front axle is of the integral
carrier-housing, hypoid gear tvpe, in
which Lhe centerline of the drive pinion
18 mounled below the c=nierline of the
rng gear (Fig. T),

The integral pinion gear and shaft
15 supported by two opposed lapered
roller bearings which are assembled in
Lhe Torward side of the carrier housing.
Pmion locating shims, installed be-
tween the rear hearing cup and the
cup seal, contrel the drive pinian
deplh adjustment. The pinion beanng
prelaad 15 controlled by shims bocaied
between the pinion from bearing and
the shoulder on the drive pinion shaft.

The differental case assembly is
supported By two opposed tapered
rodler (side) bearings and cups, which

are retained i the housing by re-
movahle caps. Shims, installed be-
tween each differentiml side bearing and

the shoulder on the case, perform
three functions: they take up the dif-
feremtial case side clearance; they ad-
just the backlash between ring gear
and pinion; and they establish differen-
tial side bearing preload.

A cover on Uhe rear of the carrler
housing prevides access for imspec-
tion, removal and installation of the
differential assembly and drive pinion.
A metal 1ag, stamped with the gear
rater plus the nomber of testh on the
fumg gear and pinion, is secured 1o the
housing by one of the cover balis,

Vehicles equipped with limited-slip
differential assemblies will have am
additional metal tag slentdication at-
tached to one of the cover bolis.

OFERATION

The rear axle drive pinion repsives
power from the engine through the
transfer case drve shaft, The pinion
gear  polates  the  differeniial  case
through engagement with the drive
gear, which is balted to the case auter
Mange, Inside the case, two different
pimign gears ang mounted on the differ-
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wase. These pinion gears are enga-

-
tigl pinion shaft which is pinned 1o
E with the side gears, Lo which the

rh shafts are splined. Therefare, as

the differential case Lurns, i rotates the

- axle shalls and front wheels. When it is

neceasary for one wheel and axle shafi
1o redate: Taster tham the ather, the fas-

ler turning side gear cawses the pinions
Lo roll on the slower turning side gear to
albow differentizl sction between the
two axlbe shalls

DESIGN FROMT 4 —WHEEL
AXLE

FRONT AXLE SHAFT
D STEERING
UCKLE REMOVAL

1. Raise the vehicle on y haist,
L Remove the fromt hub prease
Eemove the driving hub retsining
pring and slide the splined driving
from betwesn the axle shuft and the
hukb.
A Remove the driving hub spucer,
uipped with free-runming Jock-on
refer to Frontl Wheel Dirive Lock-
Hub Remonval.)
4, With ool TSYT-1 197-B, remave
nut, washer, und whesl bearing
nut from the spind e, Bemove
hub and drum as an assem-
The wheel outer bearing will be
off the spindle 4t the same time.
the wheel inner bearing cone.

Axle Shaft

IN-VEHICLE ADJUSTMENTS iun REPAIRS
"

- F‘.E'l'rlm'qh'ﬂ'._i;'.apscrtﬁ that wi-
tach the brake Tiwdir plute and the
spiradle Lo the steering knockle {hous-
ingl, Remove the brake curriwr place
und sgcure it one sude to avoid dardg:
ing the brake hose, Carefully remove
the spard le { Figs, | and T

6. Pull the axle shall wssembly
from the axle housing, working the
universal joini throwgh the bore of the
sieering knuckle (Fig, 2} (At this paint,
the lollowing parts can be replaced
withaut further disassembly of the nxle:
axle shafi: universal jaint; uxke housing
outer seal: spindle bore seul: and spin-
die bore roller bearing.)

7. Ta remove the steering knuckle
{housing). disconnect the sweering con-
necting rod end from  Lhe steefing
knuckle and remoeve the bearing caps.
Remave the sicering knuckle

B IF the king pin bearings are to be
replaced, refer 1o Figs, 3, 4 amd 5.

STEERMI KRUCKLE

ENSIT-B

F 152k
FIG. 3—Driving Out Dust Plug

9. Remove the kimg pin beurd
maner dust caps by insertng o smal
ameler drift through the bearing Bos:
Fig. 3 and drive the cap toward the
inside af the yake,

M Remove the king pin heari
cup, bearing, amd seal by driving on r;i
bearing cup from inside the yoke, using.
u longer serall-diameter drif and 2 suii-
able wrench socket (Fig. ).

FROMNT AXLE SMAFT
AND STEERING
ENUCKLE INSTALLATIOMN

L. Inswll the king pin bearing cup
in the sieering knuckle bore using a
suitable wrench socket. Position the
bearing in the cup and install the bear-
ing %=l wsing g ladger wrench socket or
suilable sedl driver. Cout the outer edge
of the scal with non-hardening scaler
before imstullation,

2. Insiall one bearing dust cup by
meuns of & koeng drift and socket, simi-
bar 1o the pracedure shown in Fig, 4,
Install the remaining dust cap by meuns
of u C-clump and wood block, squeez-
ing the cap into position,

A If the steering knuckle was e
moved, position il o the agk howsing
amd install the king pin bearings and
caps, plecing the shims in their ariginal
pasitions, Torgue the anaching cap-
screws o specifications (2540 fi-1b),

4. Install an in-ls lorgue wrench an
one king pin bearing cap retaiging
capscrew and check the torque reguired
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A

r 1
Lo Lurs Uhe steering kouck le, Adjust this
lurning Lergue by varying the shims
under the h-l.-aring caps unlil the lwrming
toryiss (bauring preload) is the correct
vitlee (- 10 f1-1b),

5, Conmect the snee fing l.'.'ljﬂﬂﬂl..ﬂlﬂ,g
rimd end b the steering kouckle wnd
Lorglee L .'.'Illill.'hlﬂg ul Lid I-[H.".-"'III‘H‘H‘-i
tigns [25-44 N-1B). -

i, I g new guter senl is Lo be indlals
led in the axle housing. use tool 1175-
AR Lo remove the seal.

o Iestall ahe new axle howsing
ouber sea | using bool TROT-1TTL,

Ko 10 o mew seal 05 1o b oanstalled in
the spandke inner bore, wse tesl 175
AE 1o remove Lhe seal and Josl THOT-
LIT740 1o install the new seal. Coat the
ouler sexling edge of Lhe new seals with
non-hardening seitler |'rri1rr Lix
imsLallanan,

4 Exiry care shoukl ks oased inoin-
sarrliingg e wade shalt into the wale hows-
ing, Because ol 1he saner grease seal
(Fig. T This seal sedals on o grownd
sprface ol the axke shall, as shown, and
a hell-shaped guide is installed in the
huu,p.ing abeud ol the sznl 4o assisi in
pibisting the shaft anto the seal and the
differential side pear.

i, Be osiere that the raller beanng in
Lhe imser boge ol the spamdle is puickesd
Tull wal whe '\1|:'|.'-\.'||‘||.:|| liibsricimt {wheeel
bearnge  oreaseh amd then  slide  ihe
spindle over the axle shafv aml into
pemsilnan o the ateeringe bk b

1. Position the brake e |l|:|ll.'
10 the spandle and install and lsrgoe the
attaching bolis, Reler Lo the Bpealica-
tons Part 4-5 for the torgue valoes

FIG., d4—Driving Oul Seol ond
Bearimg

12, Pack the front wheel bearings

wilh the Specified lubricant, 1 r':q'.nrtd'.;

Pasition the wheel bearing jnner cong
and install the wheel, tr and brake

drurm aa (ke spindle, ¥ i
Spindk L

FIG. 5—5eafing Bearing ondfor
Seal

13 Insiall the ouler wheel bearing
cone ind ud justing nut, Adjust the Tron
wheel bearings us direcied below:

FROSTWIHEEL BEA KIS
AR USTHENT

1. Using tool T39T-1197-0 and a
torgue wreach, tiphien the hearing ad-
justing mut to 3 fi-1b, while rotating the
whieel hack and forth e sear the
hurings. |

L Continue rafating the wheel wned
then lamimem ansl me=torgue the udyusting
i Ly M40 [1-1b

A Back the addjusting nut ol appros-
imately 102 turs (135-1 5307, Assemble
the lock wisher by turning the wdjusting
nut Lo the pearest hele whene the dowel
ram will enter

4 Instell the geler lock ol oand
Largies L 30 91-lb Final end-play of the
wheel an the spindie should be 0D 10
0l inch.

A Instell the driving hule, spacer.
snip ring amli huh grease cap. Ulse a
r'un-n.n.n,lﬂ,-mug wepler an Lhe cap where
1L sontacts the hube (1F equipped wilh
freccpumming  lock-out hubs, refer Lo
Framt Wheel Drve Lock-Ouwte Hiak
| mstallution, | =

DRIVE PINION OIL SEAL
REMOWAL

The drive paran ol scal can beose-
pluced withoutl remaoving The asle s
serhly Tramn the vel®cke. 1T i new =zl
i el Bzalher cofstruction, 10 aest b
spanked in light engine aal for MY minubes

before installation. Compownded
synthetic rubber sals da pot !
soaking. Apply & light coat of axle lub-
ricant to the scal on the shult contact
Area, i

1. Raise the wehicle on 2 hoist or
raise the front end of the vehicke with a
_iu_-:l;, Instull safety slamds under the
frame rails and lower the juck or host
far eqough to dllow the axlke to drop
into the rebound position Ter warking
clearance .

2. Scribe marks on the companion
[ampes apd U-joints for correct posit-
ipning al assembly, amd remove the
drive shall.

X Using el TOOL-4251-K to hold
the pinion companien [langs, emove
the pimien shall mat.

4, Using foaol TSIT-4E51-A remove
the companion flinge

£ Llsing TOOL-1175-A8, puller, 1a
combination with slide hammer T30T-
100-A, remove the pinion il seal,

DRIVE PINIOM OIL SEAL
INSTALLATION

I, Clean the pimion oil seal seat
Coat the seating edge of the new seal
with a small amouwnt of oil nzsislant
sealer, e mot pat sealer on the sealing
lip. Dewve the seal inte the howsing,
uaing Lol TA3P-56T6-A §

2 Coal the amside of the pinfon
flange with o small quantity of lulbr-
cunt wned install the fhinge on the pimion
shafl, using TOALML=dK58-F.

A, Install the pinkan attaching mel an
the pinion shaft and torgue it o J0-
220 fi-lk.

4. Position the drive shall in the or-
igingl  locutien, matching the  previ-
cusly-made seribe marks, wnd instald
Lhe attaching paris,

8, Targue the wniversal joint Li-bol
attaching nuts Lo 1320 M-I

i Raise the wehick. remove the
salety stunds and then lower the vehicle
Lis rasdl pasiliown. Clisek the bevel ol vl
lubricant anel e the specifed leb-
Canl s meoesiry,

NHT WHEEL DRIVE
CE-OUT HUB
N

The vptienak [rec-runmmg sk -k
hute avalabebe Tor the Dana Teent sl r's
the: internal locking Lupe shawn m Figo
fa,

The internal design lock-out hub s
sembly consists of the parts shoan n
I‘i:\.“; h
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The splines on the O of the inner
clutch ring amd the bushing assembly
mesh with the inner splines of the wheel
hub. The splines on the 1D of the axle
shull slezve and rng assermbly mesh
with the splines on the axle shafl, with
the sleeve and ring nssembly belng se-
cired 1o the axle shafi snap ring
(Fig, ). The clutch 1:@;& inner
<lutch ring amd bushing bly mesh
with the clulch ieeth of ihe axle shalt
aleeve and ring assembly Lo lock the
axle shuft ig the whesl hub forcing the
axle shaft o drive the wheel hub. [bsen.
gagement of the large weeth of the inner
clutch ring and bushing assembly from
the larg-: teeth of the axle shafl slesve
assembly unlocks the axle shaft fiom
the wheel hsh to allow the wheel hub 1o
Iree-wheel,

OFERATION

Leck Position

When the transfer case is Lo be
shifted into the position for driving the
fromi axke, turn the Hub Lok knoh cen-
ter bar s0 that it lines up with the fwo
sels of ermbosssd double lmes on the
retaining plate. If the cluich testh do
il engage with the knob turned 1o this
positaon, Lthe clutch teeth are butted and
a slight movemenl of the wheslin either
direction will complete the lock. The
frant axke will pow drive the whecl. Do
il asperate n four-wheel drive with the
haibs dise ngaged,

Free Wheel Position

When the transfer case is o be
shifted inte the position for driving the
reaf gl anly. turn the Hub/Lok knoh
e har w0t hines up with-4he (wo
. an the retaining plate. This wll

disgnguge the chuich iecth and B

lock the wheel hub T sz or
b plls kil "4 the barge end seatimg wgainst the spring

shafi, The whesl will now urn free

the uxle, !
e ceriain that the ironsfer case is

shifbed into Z-wheel drive position he-

fore dise nguging the Hub/Lok.

REMOY AL

I. Remave the three screws allach-
ing ihe lock-put actuating Enob and
retaining plate assembly o the wheel
Pt I:Fl[l:. &) Remave the achualing
kmeh and retaining plate assembly und
lamge Q-ring from the whesl hub

L Remove the lurge iniernal snap
ring, the ouler clutch retuining rimg.

amd the actedting cam body froam o
whes| hub (Fig. &)

A Whike pressing inward against
axle shall sleeve and rng assembly,
remave Lhe snap ring that secures the
anle slesve und ring assembly to the
anle shaft (Fig. &),

4, Remove the axle shall gosve and
ring assembly and the innedchuich wnad
bushing assembly from the asle shafi,

&, Remove Lhe pressure spring and
spring relainer plate from ihe. whes|
huhb.

INSTALLATION

1. Insert the spring retainer plale
into the whesl hub with the [lamge ssde
facing inward (Fig. &) Be sure spring
retaimer plate bolloms sguinst the outer
whee| hub bearing cup,

L Position the pressure spring, with

retuiner plute, inside the wheel hub.

X Assemble the inner clutch ri:rm
and bushimg assembly ta the axle shaft
shoeve and ring assembly, sliding both
assemblies ps 2 unit onto the axle shaft
splines. Lising a4 MEW axle shall snap
ring, lock the axke shalt sheeve and ring
assermbly to the axke shafl

4. Place the actuating cam body i
posifion against the axke shalt skeew
and ring ussembly inside the wheel hug,

5. Imstull the outer chutch rextifing
ring amd the intermal soap rning imlg
pasition in the wheel hub. Mike sarg
the snap ring ks well seated in the grogee
an the Insde diameter of the hub,

B, Install the |urgl: {hring =eal onig
the actuaiing knoh and retuining plaie
assembly [Fig. 60 und place the knot
and retaiming plate assembly into posit.
iam in the whee] huh

T. Install the three knob and retam.
ing plute assembly attaching serews se.
curing the knob amd retaineng plate as
sembly 10 the wheel hub, Tighten the
three screws sseurely

[E] REMOVAL AND INSTALLATION

DANA 4-WHEEL DRIVE FRONT
AXLE

REMOW AL

I. Raiwe the wehick on 4 hosst or
jack and instull salety stands under the
radius arr brackets | Figs. | und 7)

2, Follow the procedure detsiled in
Front A oxbe Shalt and Steering Knuckle
Bemeval and remaove the fronl wheels,
tires, bruke drams,  braks backing
plates, spindles and axbe shafi

X Remove the hyvdraulic brake hinc
brackeis from cach cnd of the axle
wiihoul breaking the hydraulic connec-
LIS Dl:-ur:g:lp-: the  hwidravhic lines
froem the axle clips, Tie the lines to the
frame to ke them aul of the vnu'lu;ing
arein,

4, Disconnect the sicering 1w rod at

the knuckle connecting rod ends and tie
it cul of the working ared. Disconnnect
the axke siahilizer bar.

5 Disconnect the front drive shaflt at
the  pinion  companion  Tlamge  and
universal podnl. Secure the drive shafl
cul al the working anea,

O Lawer the sehicks onlo the safely
stands amd place a juck under the axle
I support il while dismnnl:.:lin_g it
from the radius arms.

7. Each radius arm and cap is num-
bered from | 1I1rnugh 1001 Tar proper
assembly, since they are manufactured
as matched puirs. Remove Lhe bolis
attaching the rudius arms 1o the rudis
arm caps. Bemowe the rubber inswla-
1ors and roll the axle Trom under the
wehicle, wsing ihe jack positioned in
'_'i!.ep 6, ahiove,

INSTALLATIOMN

1. Position ithe Tront drive axle ander
the vehicle, using a lhor Jack, and in
stall the radios arms, insulators a
caps b the axle. The numbers enscni
an cap amd arm shiu ld apres and
matched together. Tongue the attaching
holts 1o specifications tighwning thes
diagonally in pairs.

. Buise Lhe wvehicle 8o worki
height and instull the drive shalt s
pinion companion flange &t the un
sal joinl. Torguee the univarsul joing
bolt ruls 1o spectlications

X Conrnect the axle stabilizer b
Connect the stecring e rod to
steering knuckk by means of the 3
ing connceting rod ends. Tongue
allaching nuis to specifications and i
atall coller pins,
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4. Follow the procedure detailed in
Front Axle Shalt and Steering Knuckle
Imstallation and szl the axle shafts,
spindles und bruke carrer plates,

5. Position the hydraulic brake lines

and brackets and install the retaining
clips.

6, Install the front brake drums,
wheels und tires, Adjust the front whesl
bearings to specifications. Install the

dust cup or locking hu'k cap and the
wheel cover on each front wheel,

7. Lower the wehicle to runming
position and fill the axle housing with
the specified lubrlcant.

E] MAJOR REPAIR OPERATIONS

DHSA SSEMBLY

I. Remove the fromt drive axle
from ihe vehicle as detailed im Dana
Design  Front 4-Wheel Drive Axle
Remaval, Section 3.

L Clean arcund the differentul
howsing cover, and remove it. Remaove
the differential bedring caps.

1. Install the howsing spreader and
adapter {Fig. % making sure the tool
hiobd-down clamp  screws are tight.
Spread the howsing until the diffes-
entin]l assembly can be forced out
with n small pry bar. Do mot spread the

housing more than 0020 inch to re-
mve fhe differential assembly. Loosen
the spreader thread immediately after
liftimg oul (he differentlal assembly to

prevemi springing the housing.

4. If the dilferential bzarings are to
be removed, refer o Fig. & for the
proper tool,

A shim pack will be found behind
cach differential bearing cone. These
shim packs confrol differential bearing
preboad and pinion and ring gear back-
lash, When the differentinl bearing
cones are removed, these shim packs
are usually damaged by the puller jaws

TOOL MAME TOOL NUMBER
Housing Spreader mlfmc Eﬂm TaET-
Diifferential Bearing Remover OTC-630-4
THTL-4120-A4
Diifferential Bearing Replacer TEIT-4621-C -
Pinton Flange Holder TOOL-4851-K
Pinion Flange Remover THEL-4851-A

Pinion Flange Seal and Owuter
Bearing Cone Removir

TS0T=100-A plus 1175-AH

Pinion Inner Bearing Cone TOOL=422] -Ad
R emaver

Pimdon Inner Bearing Cone TOL 4621 -A
Replacer

Pinion [nper and Cuter Bearing TE5P-4616-AD
Cup H:mwﬁr TSTL-4221-A2

Finion Inner and Cater Bearing THOE -4616-A
Cup Replacer

Pinion and Flange Installer TOOL-4558-E

Pimion Depth Gauge THET-4020-4

Pinion Flange Seal Replacer THSP-46TE-A

[Crifferential Seal Replacer TeaT-3002-A

Howusing Outer Seal Replacer

TaeT-1177-C

Housing Ouier Seal Remover

TSO0T-100-A plus 1175-AB

THIG. 8— Speciol Tools—Dana Axle

E 1387 A

and should be replaced with new shims.

Measure gach shim pack. shim by shim,
and write down the total thickness and
locution of each pack,

& Remove the ring gear from the
differential cause, With a [.'||.|.|'|-a‘:|'|1 driwe
out the differentinl pinion shafl locking
pin. Remaove the differential pinion
shafl, differential pinions, and thrus
washers, Remdove the side gears amd
thrust washerd,

6. Scals are installed in the axk
housing near the differential bearings.
If these seals are to be replaced, pry
them from the housing with 4 heavy
serew driver or similar.

Use tool THHT-MZ-A 1o replace
bath seals at once. Position the seals in
the respective bores and insert the tool,
a3 shown in Flg. 10, Use a wrench o
expand the taal until the seals are Tully
seqted in the bores,

7. Hold the pinion shalt flange Fig.
& and remove the pinion shall nut,
Remove the flamge Fig. 8.

B. Press the pinion shaft owt of the
front bearing cone. This may be done
with & press or with a tool set-up such
a5 that shown im Fig, 11.

9. Remove Uhe pinlon bearing pre-
logad shim pack Trom the pinion shalt of
from the housing.

I IF the panion pear bearing cone is
to be replaced, uwse the type of tool
shown in Fig. 12, |

10, Attach a shde hammer puller
tol (Fig, B) Lo the pinbon outer bearing
cone and remove the bearing cone, slin-
gef, and oil szal from the howsng,

2. IF the pinion bearing cups are i
be replaced or the rear bearing cup
resmaved for shim adjestment, mefer e
Fig. & for the proper remover tools,

1}, Clean and inspect the axle |:Ir+
as detailed in Part 4-1, Section 3.
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Tasal =300 . ©

E11&3-A
FIG. 11— Remaving Pinion Shaff

i .".. i I.i || [ 1 I|I \

E1831-B El043-&

fIG. 9—Spreading Differenfiol Housing FIG. 12—Removing Pinion Bearing
wy -

FdaT.aoad-A

ETD43-A
FIG. 13—Instaling Differential
Ewaring
ASSEMBLY

COMYENTIOMNAL
MFFERESTIAL

Lo Install the side gears and throsi
washers, pinions and thrust washers,
und Lhe pinion shaft in the differcnnial
cuse. Instull the differential shalt bock.
ing pin.

E I51E-& L. Install the ring gear on the differ-

ential cise, and torgue the attaching
10— lnstalling lnner Seals bolts io specificutions.
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MFFERENTIAL BEARING END
FLAY MEASUREMENT—
CONVENTIOMAL AND
LIMITED-SLIF
IMFFERENTIALS

I. Press the differential bearings
anlo the case without shims (Fag, 13),
The bearings must bottom on the case
shoulder.

2. Pluce the cups on the differentsal
hearings and install the assembly in ke
housing, Insiall the bearing caps und
tightzn the cap bolts just enough 1o
kezp the bearing caps in place,

A, Mount a dial indicator on the axhe
housing, with the indicator bullon
against the rimg gear (Fig. 14).

4. Pry  the  differential  assembly
awuy from the dial indicutor, using &
screw driver betwesn the bearing cup
and the cuse, und st the indicator at
zere. Pry the differential assembly to-
ward the indicator amd note the indica-
tor readimg. This reading indicates the
amount of shims needed behind the
differentiul side bearings Lo luke up Lhe
total clearmnce between the differential
bearing cups and Lthe cuse. Record this
reading,

5. Remove the bearing cups and Hifi
iligrential ussembly from the hows-
Fimg D nol install shims under the dil-
" ferentinl bearings at this time. The 10-
talclearance reading ohlained in the
above step must be integrated with a
second reading to be obtained alier the
pimon has been installed and piaion
depth has been adjusied. The vwo read-
ings are wed o culeulule the shim
thickness necessury Lo oblain proper
differential beuring pre-load and ring
gear back-lash. as well as end play
adjustment.

DBRIVE PINIDN
INSTALLATHO N
AND DEFTH ADJUSTMENT

As n all other axbes, two separate
adjustments alfect pinion ard ring gear
teoth contacl they ane pinion depih
{location} and backlash. On all othker
truck axles, the locating shim pack s
insialled beiween the pimion relaiser
and the carrier. On Duna axles, the
pimion locating shim pack is instilked
between the pinion rear bedring cup and
the carrier hausing {Fig. 15). Therelorne,
adding shims moves the pinian loward
the rin_g_ gear: remaving shims moves
the pinion away from the ring gear,

Estimated Shim Fack. IT the original
gear el s being installed, install the
pinian wilh the ofginal-shim pack and

check the pinten location with a depth
pEURE, ]

Il the ring gear and pinion is being
repliuced, note that the onginul factory

Fhi GEAR

FIG. 14—Checking Differential
End Play

REAR BEAKIMNG

IFCREASE
BaCKLASH

installgd pinion becating shim is of th
corredt thickness 1o adfost Tor individ
ual varintions in both the carfier Bous
ing cnsbon and in the oripginal gea
L | nsbon. Therelone, 1o estimaie |
Lthe earrect shim thickness [or the new 1
gear sl Lo be indtalled, follow Lhess :
sleps:

1. Measure the thickness of the orig-
inal pinion - locating shim  with 4
micromeier,

2. Mote the shim udjestment number
on both the old pinion and the mew

_pinion. Exch pinion gear s marked with

an adjustrment nushber,

X Refer 1w Fig. 16 lor the corfect
amaunt of shim thicksess change. The |
d@inounl that is shown under the new |
pinion shim udjustment number and in |
line with the old pinion rumber is the |
amuount of chasge that shoubd be made
i thee origimal shim thickness.

If the old pimien is marked +4, ior

BEARIMG: PRELDAD
SHWM PACK

AMION LOCATING
SHIM PACK

ThackiatH

DIFFEREMTIAL BEARMG
SHM PACKS

FIG. 15—Pinion ond Ring Gear Tooth Contact Adjustments
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2 aed dbe new pinion s marked
gble indicates that D006 inch of
ek should he sdded 10 the arigi-
im pack.
ihe ariginal shim pack was lost or
pew axle housimg is being installed,
tule & nomimal 003 inch shim
the original, and repeatl the lerego-
slepd for o trial build-up. 1f any
dbim change 15 necessary, 1 will
2d in the depth gauge check.
new ring gear and pinian showkl
a% be installed in oam oaxle as o
dhed et (never sepurately). Be sure
the same maichimg number ap-
o bath the diive pinden and the
uf.
W nhe pandon wiath the estimabed
pakk, and check the pamion loca-
with a depth gauge a5 autlined in
[ ing procedure,

Gauge Chack

Iastall the pinion locing shim
urdl pimion bearing cups. Reler Lo
& [or the proper Lo,
rear bearing onio ibhe
. Refer to Fig. 8 for the

Positon the pinion and  rear
ieg lussembly by anseriing 1L [rom
iner side gf the avle housing. Fosat-
 Front I;:q:qrin.; cone [ without
ghim puck) and the universul
pe on the pinion shalt. Press
parts inlo place under a press
b & Mange replacer Lol (Fig. B

Install the pinion shafl  Flat
rownd nut, and carefully torges
1@l pinion bearing preload is
i 10-30 in-lbs, As the nut s
grotate the pinion shaft in hoth
ioms 10 seat the bearing rollers.

(Fig: 17). Disregard the lorgue re-

Check the pinfon bearing prel-

guired o start the pinion rolating. The
specilied torque of 10 w0 304n-1bs refers
Lo the tosgue required Lo keep the pin-
1an rolating alter il hus been started,

With the pinion installed in the hows-
ing and the bearing preload within lim-
its, check the depth seiting {actual as-
sembly  dimension) with the gauge
shown in Fig. 18

Place the gauge shalt and dises in the
differential bearing pockets amnd se-
curely tighien the bearing cips,

ET166-A

FiG. 17—Checking Pinion Bearing
Preload

6. Altuch the dial indicator to its
holder and place it on the gaupe block,
Place the pawpe block squarely on the
pinion gear and sguarely against the
gapge shuflt,

T. With the indicalor button resting
an the flut of the gauge block, w1 the
dial face 1o read 22ro. Swing the indica-
tor (fig. 18) to the highsst point on the
gauge shalt and node the reading ab the
highest point. The highest point on the
gamge shall is the point of highest indi-
cator reading while the indicator hand
i maving clockwize, When the hand =
reverses amil starts maving comnterclo-

ckwise, fhe highesf paint his heen
passed,

The indicator reading at the highest
paint on the gauge shuft shows the oe-
L bly dimeénsion with reference
%w-mmﬂ Hesembly dimension.
The mominal assembly dimensions for
this axle is 2250 imches. The mominal
dimension 15 the distance (rom e
ground surface on the pinion gear rear
lace Lo Lhe center line of the ring gear.
The highest paint an the installed gauge
shuft is exactly | /2 inch higher than the
ring gear centerline. The installed ga-
uge block height is exacily 1/ inch
greater than the nomingl assembly di-
mensions for the axle.

When the gauge block is resting on &
zero-marked pinion installed exactly a1
the nominal asiembly dimension, the
top of the gauge block and the highesi
point on the gauge shaft are expctly the
same distance from the pinion gear rear
lace. In this case, the indicator, having
hemzn g2l al rero on the gauge hh.l-&,i'l'"
read zere when moved o the highesy
point on the gawgs shafi. A pl
minus reading on the indicator At
highesi point on the gaupe shaft i
cates, thergfore, that the getual assem-
bly dimension is mot the same 354
nomial assembly dimension. The
and minus mdicator readings ape [rans-
lated directly into plas and minus vria-
tions Trom the mominal  assembly
dimension,

The indicator reading &t the highest
point on the paepe shalt most cor-
respomd with the pinfon gear marking,
il the actual assembly dimension is cor-
rect, For example, a pimon marked
minus (=0 5 i indalled at the proper
depth when the indicator reads minus
(-} 3 at the highest point on the pauge
shafl. Likewise, a pinion marked plus
(+3 3 a5 installed an the proper depth

Wew Pinion Marking
-4 =3 =1 -1 {1 +1 +2 +3 3F 4 1

+{.00E +0.007 +0.006- | 0008 + 0004 0,003 +0,002 +, MM Li]
+i.007 -+ +0.005 -+, 00 <+ (003 0,002 0,00 0 =0.001
-+, D -+ 004 +0.00 00, 0% + 002 +0,001 ] 0,001 —0002
+0.005 =0, 004 +0,003 -+, 002 +0.00 1] —0.0H —0 002 =0.003
-+1lh. D + 0,003 +0,002 +10, (W3 0 —h.CHN ] —0.002 0,003 0,00
+0.003 + 0002 0,040 1] ~0,0] =002 =003 ~0.004 0,005
0,002, + (1. Kb 0 =000 ={01,002 =i, 00 =004 0005 0,06
{0,001 L] =i}, (1] =0, (2 --ﬂ‘ﬂ:l-l =i} (% =} DG =L, [T

1] =001 =i, mzf 0003 | -0 ﬂ% .05 =006 0007 —0.008

i._nm. ption dueeting Sl Thickness Chonges (inchj—Dotha

E1586-A
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FIG. 18— Cheacking Pinion Depth

when the indicutor rends plus (13 a1
the higlh‘il painl am the gauge shall'i.

A plus i+9 reading (clackwise from
zero) ul the highest peint on the paupe
shuft with & zero-marked pinian, means
that the acluzl assembly dimension s
too great in the amount of the plus +)
reading. To carrect, add shims in (hou-
sandths of an inch that correspond 1o
the plus reading, For example, an indi
Gitor reading of plus I+10 with a zero-
marked pinion means that 0.000 inch in
shims must be udded o the rear bearing
fup pack, The addition of shims will
muave the pinion gear closer ta the ring
geur and decrease the actwal assembly
dimensian (Fig. 15}

Likewise, a minus (=} reading {coun-
terclock wise from serch at the hii bz
pmnt on e paupe shaft with o rero-
micrked pinien, mesns thot the actual
assembly dimension is deficient in the
amount of the minus (- reading. To
carrecl, remove shims in thousand ths af
an mch eégual lo the minus reading.
This will merease the aclual assembly
dimension.

Whenever the pinion redr beuring
cug shium pack is chamged. install the
punian and recheck the pinion depih,

& After the pinion depth has been
sz e odesdlesd  awmeee S

Depth Guogs Toeasl
TS Tl

B 15204

universal joant flange and front bearing,
Add or subtract from the original (rant
pinion bearing preloud shim pack, the
s armount in thossandths of an inch
thut was added or subtracied from the
shim pack behind the rear bearing cup
(Fig. 15p. Install the bearing prelond
shim pack, the owter beu ring, the
universal joint [lange., washer and nut.
Torque the flange nut te 200-220 -lbs
on all models.

9. Check the pinion beuring prel-
owd (Fig. 17). The preload should be 10-
M imch-pounds, Add shims to decrease
prelogd and remove shims 19 increase
preload.

If the original Bearing prelosd shim
pack has been lost ar there is reason Lo
bizlseve that il was nob cormect, insiall a
D.065-inch shim pack for o trigl build-
up. Check the pinion bearing preload
ind adjust a8 necesdsary o ehiain 24-40
in-Ibs pre load on new bearings or 10-25
in-lbs on wsed beurings

Il When the pinion bearing prelosd
i correcl, remose the universal joamt
flange. Install the oil shager on the
outer sude af the front pinien bearing
and anstall the qil seal. Reler 10 Fig. &
lor the proper seul installer wal, Sonk
the dew oil szal in light engise ol For M)
AT AT SN S e

DFFERENTIAL RE A RTWEE
FRELOAD AND RING GEAR

BACKLASH ADJUSTMENT —
CONVENTIOMAL AND
LIMITED-SLIP
DIFFEREMTIALS

I. Refer 1o the reading taken i step
4 wnder Differential Bearing End Play
Measurement —Conventionnl and Lim-
ited-Slip  Differentials, This reading
(taken belore the pinion was installed) |
represents the total clearance betwesn |
the differential side bearing cups nnd
lhe case

L. Again insall the differential as-
sembly in the housing (this time with
the pinicn installed), and tighten the
bearing caps hghtly, Imstall the dial
indicator with the button against the
back face of the ring gear. Move the
differentinl amd ring gear assembly
tight against the pinion gear and then
set the dial indicator o zero, Move the
differential and drive gear assermbly
towiard the indicator, and note ihe
reading,

3. This reading indicates the amoang
af shims necessary to take ap the clear=
anes betwesn the bearing cup and the
case gt the ring gear side of the differens
il assembly, Subtract this reading
from the previously recorded total rea
ing to ablain the amount of shims n
easary Lo take up the clearance between
the bearing cup and the case al the
pinien side of the differential. Increnss
Lhis pinion-sde shim pack by an addii-
1anal LS toe 0.020 inch in order o
provide correct bearing preload and |
backlash. |
EXAMPLE (Fig- 19): |
Total Clearance previowsly
recorded, e OO0 inch
Less reading in foregoing
slep 2
[Amount af shims necse-
sary bo take up clearanos

it ring gedr sde) ... 0038 inch

Shims necessary 10 take up

clearance at pinion side— 0,032 fach

Ples 0,017 inch shims for

prelosd and backlash......... 0.01% inch
Total amount af shims k.
an pimi omdfide ooy D0UD4T ineh

4, Remave the bearing cups, and !I'I
the dillerential assembly from the has
ing. Remave the differential side bear-
ings, and install the proper amoyst f
shims on each sde of the dillerentipl
case. Press the side bearings oato
cass uniil they are firmly seated agaimgl
the shims,

5 Install  the housing 5.1'_-.-.-|r_|-jzm
SEWERT S BersiSnmr ol mrare flar 2000
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CLEARARLCE a.872
4 PRELOAD

T AT e

= M PACK  BDAR

E13d0-0

. 19— Differentiaol Bearing Preload ond Ring Geor Backlash

ent

inch, and install the differential assem-
bly. Install the bearing caps, and re-
move the spreader, Install and torgue
the cap bolis Lo specification,

6 Install & dial indicator to check
the backlash at four equally spaced
painis around the ring gear. The back-
lash must be held to 004-.00% inch and
cannot vary more than 0.002 inch be-
tween positions checked. If the back-
lash does not fall within thess specifica-
tions, change the shim packs behind
both differential side bearings, as
required,

T. Check gear tooth contact pattern
as given in Fig. 4 in Part 4-1.

8. Position a mew gasket on the rear
face of the a¥le housing, and install the
rear cover and ralie identification lag.
Torque the cap screws to 15-25 felbs,

9, Install the axle in the vehicle ac-
cording 1o the nstructions in Dana
Design Front 4-Wheel Drive Axke In-
stallation, Part 4-3, Section 2. '












1 Wacuum Broke Booster—Single Diophrogm—Dash-Mounted (Bendix) 12-50=1

acuum Brake Booster -Single | pagt
Diaphragm —_— 12-50
Dash-Mounted (Bendix)

ES TO F-100, F-150, F-250, (6200/6900 GVWR). E-100, E-150, F-150 — F-250 (4x4) AND BRONCO

PAGE SUBJECT PAGE
CRIPTION .. ... ... ... ... .. ........501 REMOVAL AND INSTALLATION
USTMENTS Booster
Push Rod Adjustment . ... .. ............50-2 Bromco ...........ccci0eieiinena.. 803
F-100, 150, F-250 (6200/6900 GVYWR),
E-100, E-150, F-150 F-250 (4x4) ......50-3
IPTION -

Service information for anly the
||;|.|'_|u:| boosters is given here. Eﬁm""MF'-
djustments and repairs Ffor the WARTER £ LINGER

ramlic brake systems are given in
1201 and 12-02.

. The single diaphragm vacuum
er is a selfcconminined vacuum
yilraulic power braking unit. I is a
vacuum-suspended unit that uses engine
ik mandfold vacuum and atmospherse
sagre for its power, The booster
sists of three hasic elements combined
ini & simghe unit as shown in Figs. 1, 2
anid §,
- iThe ihree basic elements are: e e
ABiR vecuam power chamber consisting TORQUE TO 162 FT, LAS
- Wbl a fromt and & rear shell, disphragm. il g S|
iaphragm plate, hydraalic push rod,

"amd vacoum diaphragm reiurn

| | Spnng FiG, 1 F-100-250 &200/6900 GVWE Bossier and Dual Maosier Cylindes

1 A mechanically actunted contral
walve, integral with the vacuum
power dinphragm, which contrals the
degree of power brake application and
release in accordance with faat
pressure applied 1o the valve

operating rod through the brake pedal
linkage

1 & hydraulic dial master oy linder
which supplies hydraulic pressure o
the brake sysiem.

The Bendix single diaphragm,
dash-mounted booster must he
replaced a5 a wnit. The vacuum check
vilve is the only compaonent which can
be serviced on the booster assembly.

ODOOSTER ASSEMBLY
A

" AASTER EYLMDER
2832

VIEW I DIRECTR(N LT JHIB07-52
OF ARRAC ¥ TOMOUE TO 1326 FT. LES B

FIG. 2 E-V00-E-250 Brake Booster Installation





12-50-2

Vacuum Broke Booster—Single Diophragm—Dash-Mounted (Bendix)

12-50-2 I

ADJUSTMENTS

TLANP TLWEE
TEATY

BOOSTER TO MOUKRTING B9 ACCET
HET &I PG HiJITE |4 REIMED]

LR

WAL LA HDEE

ROUNTIRG BRACKET CHECE VALVE

PVOT AEREMALY
MASTIR CYLIMDES

CLEVIS BAOLINTING ETUD

W CRINT NG B ALEET

COTTER Fis

BOOETER VA LVE
[ E & TIRNE B0

* T BAARE PEDAL

FIG,. 3 Bronco Broke Booiter Installation

PUSH ROD ADJUSTMENT

The push rod has an ad jusimend
serew 1o mainiain Lhe coffedl
relationship between the booster control
valve plunger and the masier evlinder
pistom. I the plunger B oo long it will
prevent the master cylinder paston from
compleiely releasing Bydraulic presswere
causing the brakes toodrag. 17 1he plunger
(oo short 1 will catise cacessive pedat

=2 T4

DEED IR

| 098 (WCH

I

HII0-E

FiG, 4 Booster Push Hod Gouge
Dimensions and Adjusrment

SCAEN AND WASHER
AfLEMELY
1EaRT 53

aooSTER AEEY
o0

travel and an undesirable clunk m
booster area. Remove the master cylin
fior mocess to the booster push red. 08

Tocheck the adjustment of the s
tabracate a gauge and place 11 against o
miaster ey lmder arounting surface of o
booster body as shown in Fig. 4. Ad)
the push rod serew by lurmng of usisl
end of The screw Just fowaches the in
cdpge of the sk in the gauge






12-50-3

Yocuum Broke Booster—Single Diophragm—Dash-Mounted (Bendix)

12-50-3

MOVAL AND INSTALLATION

BOOSTER

F-100, 150, F-260, 6200/6900
GVWR, E-100, E-150-F-150-F.260
x4

Mote: Make sore that the baoster
rubber reaction disc is properly instalisd
# shown in Fig. 5 if the master cylinder
push rod is removed or accidentally
pulled out. A dislodged disc may cause
excessive pedal travel and extreme
opeTation sensitivity. The dise s black
compared 1o the silver colored valve
plunger that will be exposed after the
pash rod and fromt seal is removed. The
boaster unit is serviced s an assembly
and must be replaced iof the reaction diss
cannot be properly installed and aligned.
ar if it cannot be located within the unil
meeldf.

Remaval

. Drisconnest the stop lamp switch
wiring to preven! running the battery
down.

1 Support the master cybinder from the
undersude with a prop.

i, Remoave the master eylinder-io-
bodster refaining nuls.

4, Loosen the clamp that secures the
manifold vacuum hose 1o the booster,
and remove the hose

5 Pull the master cvlinder off the
booster and leave it supported by the
prop, far enough away to allow
removal of the boosier assembly,

6. From inside the ¢cab an wehicles
squipped with push rod mounted stop
lamip switch, remove the retaning pan
and slide the stop lamp switch, push
rodl, spacers and bushing ofT the brake
pedal arm. O vehicles eguipped with
brake pedal mounted stop lamp

switch remove the attaching bolt, mut
and plastic bushing, ard disconnec
the bomster push rod from the brake
pedal. On the Bronco, remove the
nuts that hold the booster assembly to
the dash pamel.

7. From the engine compartment on the
F-Series remove the bolis that atiach
the booster 1o the dash panel. On the
Broneo, the nuts on the inslde of the
calr must be beld while removing the
booster mounting bodts

Tnsialiation

I. Mopunt the booster assembly an the
engine side of the dash panel by
sliding the brackei mounting balts
and valve aperating rod s through
the haoles in the dash pamel. Mote-
Make certain that the booster push
rod & positioned on the correct sade
of the master cylinder 10 install onto
the push pin prior to tighiening the
boosler assembly to the dash

&, From inside the cab on Econoline and
Bronco, install the booster mounting
bracket-to-dash panel relaiming nuots.

i Position the master cylinder an the
booster assembly, install the retnining
nuts, and remove the prop from
unterneath the master cylinder.

4. Connect the manifold vacuum hoss to
the booster and secure with the
clamp.

5. From mnside the cab on vehicles
cquipped with push rod mounted stop
lamp switch, install the bushing and
position the switch on the end of the
push rowd. Then imstall the switch and
rod on the pedal arm, along with
spacers on each side, and secure with

ithe retaining pin, On vehicles
equipped with pedal mounted stop
lamp switch, connect the booster
valve operating rod to the brake pedal
with the attaching bolt, nut and
plastic bushing.

6. Conmect the s1op lamp switch wiring.

T. Start the engine and check braks
OErniseD.

Bronco

Remoral

I. From the underside, suppor the
master eylinder with a suitable prop.

2 Remove the master cylinder-to-
bacsier refaining nues.

3. Loosen the clamp securing the
manifold vacuum hose 1o the booster
aid remove the hose, Fig. 3.

4. Pull the master cylinder from the
booster far enough 1o allow hooster
assembly removal and support it on
the prop.

3. Remove the cotter pin from the clevis
pin and remove the clevis pin from the
booster-to-mounting bracket pivot
sssembly,

6. Remove the nuts holding the booster
assembly 1o the mounting bracket and
remove the booster asseembly.

Tastalistfon

I. Positson the booster 1o the mounting
bracket and insiall the retaining nuts.

2. Install the clevis pin and cotter pin at
the mounting bracket pivet

3. Position the master cylinder to the
booster and install the retaming nuis,

4. Connect the vacuum hose at the
booster.

5. Start the engine and check brake
DpETalim.
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Fint Doiving Axle - 44-1F Dana

15-30-1

Front Driving Axle — 44-IF Dana

PART
15-30

APPLIES TO BRONCO ONLY

ECT

CAIPTION AND OPERATION
Dana Design Front Four-

Front-Wheel Drive Free
Running Hub . . .

ATION

Free Running Position .
Lock Position . .....

Dana Four-Wheel Drive
Front Axle AL
Drive Pinion Oil 5&&1
Front Axle Shaft and
Steering Knuckle .

Wheel Drive Axle ... ... ... .. .. .coun

MOVAL AND INSTHLLHTIDM
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DESIGN FRONT FOUR-
DRIVE AXLE

An apen-yokoe design axbe is used with
yoke welded 1o the outer ends of the
housing. Power 10 drive the fromt
is transmitted through open
Axpe U-joints. Sealed ball and
joints are psed as knockle pints.
bore weal m installed on the
shafi rather than being retained in
1 Dhue i its special design. the
acts as a elinger as well a3 a4 seal (see
| and I
The dafferential sectlon of the Dana
&4-1F axle is samilar in design to
other Dana units wsed on Ford
iFig. ¥ The differential carrier
tegral with the axle housing.
t of the side carrver bearings
ished by means af shims placed
the bearings and the differential
The carcber side bearings are
by the sgueszing action of the
A spresder must be used (Fig.
the axle housing o relieve the
on the differential bearmgs and
it removal or installation of the
ial. Pimion depth & contralled by
pack bocated 1o the rear of the
hearing. Pinson bearing preload s
led by variable-sized shims.
necessary, special tools are

IPTION AND OPERATION

available 1o service the Dana axbe used in
the Bramoo.

The frant axle is of the integral
carrier-housing, hypoid-gear tvpe, in
which the centerline ol the drve pandon
it mounted below the centerline of the
TINg s,

The integral pinion gear and shaft is
supponed by two opposed tapered roller
bearings which are sssembled in the side
of the carrier housing. Pinion locating
shims, installed between the beanng cup
and the cup seat, control the drive palon
depth adjustiment. The pimon beanng
preload is controlled by shims located
between the pinion bearing and the
shoulder on the drive pinion shafi.

The differential case assembly is
supported by two opposed tapered roller
{side) bearings and cups, which are
retained in the housing by remowable
caps. Shims, installed beiween cach
differential side bearing and the shoulder
o the case, perform thiree fanctions: they
take up the differential case side
clearance; they adjust the backlash
between ring gear and pinion, and they
establish differential side bearing prelosd.

A cover om the fronl of the carrier
housing provides access for inspecion,

remaval and installation of the
differential assembly and drive pinion. A

metal tag, stamped with the gear ratio
and parf nember is secured to the
housing by ane af the cover balis {Fig. 2
Part 15-00).

FROMT-WHEEL DRIVE FREE
RUMMING HUB

The free-rumning bhub is optional
eguipment for the Dana front axle of the
Bronco. It i the internal locking type.

Lock Posltion

When Uhe transfer case is vo be shifted
inte the position for driving the fromt
aale, the pointer on the center bar of the
hub must point 10 the noich ander the
wiord LOCK on the retaining plate, If the
clutch testh do not engage with the knoh
turned to this position, the chech teeth
are butted and a £hight movement of the
wheel in either direction will complete
thee bsek. The front axbe will now drive the
wheels, Do nod operate in four-wheel
drive with the hubs disengaged.

Fraa Running Position

When the transfer case s o be shellexd
into the position for doving the rear axle
only, turm the pointer on the center bar
of ithe hub sa il poiats 1o the noteh under
the word FREE on the retaining plate
This will desengage the clutch teeth and





L

s unbock the wheel hubs from the axle
shafis. The wheels will turn freely on the
axles.

Be cortain thal the ramsfer case s
shifted imto fwo-whesl drive position
before disengaging the firee running habe.

SMNOLE SORE BEAL

Fmiﬂrhhumvﬁlﬂ':#ﬂi

If difficuliy is experienced in
disengagement of the free running hubs,
u siight movement of the vohicle im cither
direction with the transfer cone in 2 wheel
drive position, will reduce driveline wrap-

[ FE 03

FiG. 1 Ball Jeint and Seal Assemblies





Front Driving Axle - 44-1F Dana 15-30-3

BEANRIP CALIPER
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Front Driving Axle - 44-1F Dana

i
[
ANLE SHAFT |

AFMDLE BORE BEAL

FIG. 3 Removing or installing Axle Shaft—Typical

EFEERING FNUCELE

SFIMNDLEL DOFAE SEAL

REMOVAL AND INSTALLATION

FRONT AXLE SHAFT AND
STEERING KMUCKLE

Remoral

I. Raise the wehicle on a hoist,

L Remove each froni wheel free-
running hub; them remove each front
wheel caliper assembly and hub and
rotar assembly, Secure the brake
assembly to one side to avoid
damaging the brake hose, Refer 1o
Pam 13-24, for procedures,

3. Remove the muats that attach the brake
support bracket, duost shield and
spindle to the steering knuckle
{housing). Carefully remove the
spindie.

4. Pull the axle shafl assembly from the
azle housing, working the U-jouint
through the bore of the steering
knuckbe (Fig. 3). Use eare to prevent
damage to the seal, IF it is bamped
against the knuckle bore it can be
damaged, (A1 this point, the following
pars can be replaced withoot further
disassembly of the axle: axle shafis;
U-jeints; spindle bore seals and
deflectors, and spindle bore needle
bearings. )

5. To remove the steering knuckle
(housing), disconnecl the steering
comnecting tod end From the steenng
knuckle

B, Bermove the cotter Key Troar the upper
hall sockel. Laosen the nuts.from the

upper and bower ball sockets (Fig. 4),
Driscard the nuwt from the battom
sacket after the knuckle breaks looss
from the yoke., This nut is of the
torgue-prevailing design and s not to
bee rewsed.
1. Bemove the knuckle from the yoke.
(Fig. .
In the event that the lop sockel
shoubd remain in the yoke, remove it
by hitting on top of the stud with a

t - . e i

FIG. 4 Mut Remaoval

mwhide kammer. Discard the
and remawve and discard the adj
aleeve,

Bemove the hottom socket b
removing the clamps and puller
from the T af the puller T71T-304
using only the T forcing screw
step plate. Tighten the forcing
(T71T-3010-M) t¢ push out t
bottom socket. Discard the socke. |

FriER
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Lemowe the adjusting sleeve and  fentellnfion

i it Use spanmner wrench TTIT- 1. Place the knuckle in a vise and
I assemble the bottom socket. Place o
new socket into the knuckle making
sure it is not cocked; place the driver
aver the socket; place the forcing

ke 1op socket did not remain in the
puke, remove it from the knuckle
1

A —ry
g 1]
TOOL TPAT 000N
T3OL TRTa000-F
ToOL TriTaoen.d

i . ¢ BoHom Sogsxef Inyiallahon

sorew into the driver as shown. Apply
tarque to the screw and force the
socket in the knuckle (Fig. T

2. Make sare that the socket shoulder is
seated against the knuckle Use a
Q00013 feeler gauge between the
socket and knuckle, The gauge is not
to enter ot minimum area of contact.
Imstall the snap ring.

1. Assemble the top socket into the
knuckle. Assemble the holding plate
onto the backing plate screw. Tighten
the nuis snugly. Place o new socket
ialo the knuckle. Be sure that the
socket is straight and not in & cocked
position. Place a driver over the
socket. Assemble the puller ool
exactly as shown in Fig. B

4. Make sare that the socket shoulder s
seated agaimst the knuckle. Use a
DOLS inch fecler gauge between the
socket and knuckle, The gauge i nod
tor emter ot mimimum ares of contact,

5. Aszemble o new adjusting sleeve into
the top of the yoke, Leave
approximately fwo threads exposed,
This will protect the threads in the

6, Assemble the knuckle with the
sockets bo the voke. Assemble a new
mut to the bottom socket, Tighten the
mut finger boose. This will serve as a
holding device

7. Place a spanner wrench and step plate
over the ad justing sleeve. Locate the
puller exacily as ghown, and um the
forcing serew. This will pull the
knuckle sssembly into the yoke. With
torgue still applied, tighien the
battom mut on the socket. Tighten the
nut to T0-20 fi-Ib (Fig.7).

If the bottom stud should tam with
the nut, add more torgue o the paller
forcing screw, This will eliminate the
turming of the sbud because it shoubd
now be seated into the tapered hole of
the yoke. Remove the puller, siep
plaie, and holding plate.

8. Tighten the adjusting sleeve to 40 fi-
Ib, using TTIT-3010-G. Remove the
spanmer wrench.

4. Assemble the top socket nut. Tnﬂ'uc
i 1o 100 fi-Ib. Line up the cotier key
hale of the stud with the castellation
of slot of the mal. Tighten the mut
when liming it up with the bole of the
stud. Do not locsen the aul. Assemble
n new cotter key. Before connecting
the stesring linkage to the knuckle,
test the turming effori. The spring
scale pull should not exceed 216
pounds, IF it excesds 26 pouncds, the
ball joints should be replaced.

10 Connmect the steering linkage 1o the
sleering kmuckle, Torque it o

specilication.
11. Make sure the seal and deflector are
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properly imstalled on the axle shafi
assembly (see inset on Fig. 3 for
assembly sequence and position of
parts). Assemble the seal onm the
shoubder of the deflector. Position the
wheel bearing spacer, and apply a
small amount of labricant C1AZ-
19590-B ar equivalent Lo the expoied
face ol the spacer; then slide the axle
shaft back into the housing, using care
not bo damage the seal,

12 Tnseall the backing plate, lubricate the
spindle using Cl1AZ-19390-B
hebricant or squivalent (see Fig. 100,
imstall the spindle, and torgue the
retaining screws to 30-80 fi-lb,

13 Tmstall the wheel, hub snd dram as an
assembly. Then install the free-
ranmang huks (refer to Group 11, Par
12).

14. Fill the axle with the proper grade
and quantity of lubricant, as required.

DRIVE FINION OIL SEAL

The drive pinica oil seal can be
replaced without removing the axle
assembly from the vehilele. Compounded
or synthetic robber seals do not requine
soaking, Apply a light coat of axle
lhebricant to the s=al on the shaft contmct
mrea.

Remara!

1. Raise the vehicle on a howt o ralse
the front end of the vehicle with a

® ek Install safety stands amder the
frame rails spd lower the jack or hoist
far enoagh o allow the axle o drop
inio the rebound position for working
clearance.

1. Scribe marks on the companion
Manges and U-jaints for correct
positioning at reassembly, and
remove Lhe drive shafl

3, Using Toaol 4851-K 10 hold the pailon
companien flange, remove the pinion
shaft mut,

TOOL TN T-3H0N Al

TOOL TTIT-300F .

B

TOEHL TTIT- 3000

FIG. ¥ Assembly of Knuckle to Yoke

4, Ulsing Tos TSIT-4851-A, remove the
companion flange.

5 Using Tool-1175-AB, paller, in
combination with slide hammer
THOT-100-A, remowe the pinion oil
skl

Tosraliation

1. Clean the drive pinion oil seal seat.
Coat the seating edge of the new seal
with a small nmount of oal-resistant
sealer. Do mot put sealer on the
sealing lip. Drive the s=al into the
housing, using Toal T55P-5676-A.

2. Coal the insde of the pindon flange
with a small quantity of rear axle
Iubricant and install the flamge on the
pinion ahaft, vaing Tool-4858-E,

%, Trnsiall lj::ginil:m miteching nat on the
pinien and torgque it to B0-230
fi-lb.

4. Position the drive shafl in the anginal
location, matching the previcusly
made seribe marks, and install the
atiaching parts.

5 Tighten the U-joant U-balt sttaching
nuls o 1520 -1k,

6. Hadse the vehicle, remove the safety
stands, and then bower the vehilehe o
rasd position, Check the level of the
anle lubricant and add the specified
lubricanl as necessary

DAMA FOUR-WHEEL DRIVE
FRONT AXLE

Remaoral

1. Ramse the vehicke on a homt or gack
and install safely stands under the
radiis arm brackels.

2. Follow the procedure detailed in
Fromt Asle Shalt and Steering
Knuckle Removal and remove the
front wheels, tires, calipers, hub and
roor, dust shields, spindles and axle
shafts, hrake backing plates, spindles
and axle shafts.

SMMNDLE ASSFARBL Y

EXTa-A

FIG. 10 Spindle Lubroation

1. KRemove the hydraolic brake li
brackets from each end of the
without breaking the hydrawli
connection. Dhisengage the h
lines from the axle clips. Tie the b
tis the frame to keep them out of
warking area.

4. Dmsconnect the steering linkage at
knuckle conmecting rod emids and
it out of the working area.
the axle stabilizer bar.

5. Desconnect the front drive shaft at
pinion companion flange and U-j
Secure the drive shaft out of the
wiarking area.

6. Lower the vehicle onto the sa
stands and place & jack under the
to support it while disconnecting it
from the radius arms.

1. Each radius arm and cap is numbersd
from 1 throagh 100 for propes
assembly, since they are
manufactored as matched pairs.
Remove the bolts anaching the rsdio
arms to the radius arm caps, Remove
the rubber insulators and roll the axle
from under the vehicle, using the jack
positioned in Step 6, above

Fastallation

1. Position the front-dreive axle under
the vehicle, using a foor jack, and
insiall the radius arms. insulators and
caps to the azle. The numbers
enscribed on exch cap and arm shoald
agree and be matched together,
Tighten the I11l|’.‘hil‘l' kolis to
specification, tightening them
dingonally in pars.

2. Raise the wehicle to working height
and nsitall the drive shalt o the
pinion companton fange at the 1-
jodt, Tighten the U-jaing U-bodt nues
i specification.

3 Connect the axle stabilizer bar.
Connect the steenng e rod Lo the
steering knuckle by means of the
steening connecting rod ends, Tighten
the attaching nuts to specification and
install cotber pins.

4. Follow the procedure detailed in
Front Azle Shaft and Steering
Knuckle Installation and install the
anle shafs, spindles and brake
backing plates.

5. Position the hydraalic brake lines and
brackets and install the retaining
clips.

& install the fromt hob and rotor
assemblies, calipers, wheels and tires.
Adjust the fromt wheel beanings 1o
apecification. Tnstall the dust cap or
locking hub cap and the wheel cover
on each fromt wheel.

T, Lower the vehicle 1o ranning position
and fill the azle housing with the
specified lubmcant.
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If the ring gear and pinion are o be
sd, they must be replaced in

ched sets. When the new pear sel 18
d, check the markings stamped on

gear{Fig. 11}

ihe front drive axle from the
% detailed in Dana Design
giif &-Wheel Dinve Axle Removal.
wround the differential housing
er, amd remove il. Dhiscard the
pver gusket. Bemove the differential
ing caps.

I the housing spreader and
(Fig. 12) making sure the ool

waMKED FOE iNDIYIDUAL
WAPATEN FRDRA RO AL

11 Pinion and Ring Gaar
Maorkings—Dana

SSEMBLY AND ASSEMBLY

hald-down clamp screws are tight.
Spread the howusing until the
differential assembly can be forced
aul with a small pry bar. Do mot
spread the housing more than 0020
inch 1o remove the differential
assembly. Loosen the spreader
thread, immediately after Nifting out
the differentinl assembly, to prevent
springing the housing,

If the differential bearings are fo e
removed, refer 1o Specifications for
the proper 1ool,

A shim pack will be found behind
each differential bearing cone. These
shim packs coniral differential
bearmg preload and pinion and ring
pear backlash, When the differeniial
bearing cones are removed, these
shim packs are usually damaged by
the puller jaws and should he
replaced with new shims. Measore
each shim pack with & micromeler,
sham by shim, and write down Lhe
todal thickness and location of each

ek

. Remowe the ring gear from the

differential case. With 1wao
screwdrivers, remave the differential
pinion shaft locking rings. Remowve
the side gears and thrust washers.

12 Spreading Differentiol Housing

EI1571.C

Seals are installed in the axle hﬂﬂﬁjﬁ.ﬂ
mear the differentinl bearings. IF thess
seals are to be replaced, pry them
from the housing with a heavy
screwdnver or simdlar toal

Use Tool T66T-3002-A to replace
both seals af once. Position the seals
in the respective bores and insert the
tool, ms shown in Fig. 13, Use &
wrench o expand the tool wnil the
seals are fully seated in the bores,

& Haold the pinion shaft flange and
resdve the pinion shaft nut. Bemove
the flange.

7. Tap the pinion shafl out of the front
bearing cone, wsing & rawhide mallet.

B. Remove the pinion beanng preload
shim pack from the pinion shafl or
from the housing,

9. If the pinion rear hearing cone is o
be replaced, use the type of ool
shown i Fig 14,

10, Anack & dide hammer puller tood to
the pinion outer bearing cone and
rermave Lhe bearing cone, slinger, and
ol seal From the housing.

1L IF the pinion bearing cups are Lo be
replaced or the rear beanng cap
remaved from shim adjustment, refer
to Specifications for the proper
remorver fools

1. Clean and inspect the axle pans as
detmaled am Part 15401,

ASSEMBLY

Conwventional Differantial

1. Install the side gears and thrast
washers, pinions and thrust washers,
and the pinion shaft in the differential
case. Install the differennial shaft
lowcking pin.

2. Install the nng gear on the differential
case, and tighten the attaching balts
to specification,

Diffarantial Bearing End Play

Measurameant

I. Press the differemtial bearings onta
the case without shims (Fig. 15). The
bearings must bottom on the case
shoulder.

2. Flace the cups on the differential

bearings and install the assembly in

the housing. Install the bearing caps
and tighten the cap balts just enough
tix keep the bearing caps in place.

Mount a dial indicator on the axle

howsing, with the indicator button

against the mng gear (Fig. 18).

4. Pry the differential assembly away
from the dial indicatar, using a
serewdriver between the bearing cup
and the ¢case, and sel the mdicatar at
rera. Pry the differential assembly
toward the indicator and note the

L]
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indicator reading. This reading
indicates the amount of shims needed
behind the differential side bearings to
take wp the total clearsnce between
the differential bearing cups and the
case. Record thes reading.

5. Remove the bearing caps and i‘.lhﬂ'
differential assembly from the
housing. Do not nstall shims ander
the differential bearings al this tirme.
The total-clearance resding obtained
in the sbove siep must be infegrated
with & second reading to ke obtained
after the pinion has been installed and
the pinion depth has been adjusied.
The two resdings are nssd to calcalste
the shim thickness necessary to obiain
the proper differential bearing
preload and ring gear backlash, as

will a3 end play adjustment.
Driwve Pinion Installation and
Depth Adjustmeant

Two separate adjusiments affect
pinion and ring gear tooth contact, they
are pinion depth (locstion) and backlash.
On Duna axles, the pinion locating shim
pack is installed between the pinion rear
bearing cup and the carrier housing (Fig.
17). Therefore, adiding shims moves the
pindon woward the ring gear and removing
shims moves the pinion away from the
ring gear.

If the original gear s=t is being
installed, install the pinion with the

original shim pack and check the pinbon

location with & depth gauge.

If the ring gear and pinion are being
replaced, mote that the original factory-
installed pinion locating shim i of the
carrect thickness to adjust for individial
variations in both the carrier housing
dimengion and in the originsl gear set
dimension. Therefore, to estimate the
correct shim ihickness for the near gear
set to be installed, follow these steps:

1. Messure the thickness of the origingl
prmion lacating shim with a
mIcraometer.

1. Mote the shim ad justment number on
both the old pinien and the new
pimion. Each pinion gear is marked
with an idjl.lll'l.ml nurmber.

3. Refer to Specifications for the correct
amounl of shim thickness change,
The amount thal is shown under the
new pindon shim adjustment number
and in line with the old pinion
number is the amount of change that
shoubd be made to the original shim
thickness.

If the old pinion is marked +4, for
example, and-the newspinion is
marked-2, the table indicates that
0,006 inch of shim stock should be
added o the original shim pack.

If the original shim pack was lost
or if & new axle housing 15 being
installed, substituie & mominal 0.030

Depth Gauge Check
l.

bk

st

inch shim for the original. end
the foregoing steps for & tral
If any furither shim ch
neceasary, it will be indicated
depth gauge check.

A new mng gear and pinics
alwavs be installed im an
matched sel (mever separa
sure that the same matching
appears on both the drive pani
the ring gear.

Install the pinion with
estimated shim pack, and check
pinson location with & depih
outlined mn the Fp]l:rlfing pr

Imstall the pinion locating chim
and pinion bearing cups. Refer
Specifications for the proper ool
Press the rear bearing onio the
shafl. Refer to Specifications far
proper 1o,

Pasition the pimion and rear
assembly by inserting it from
inmer side of the axzle ]1r:uii|'|.
Position the front bearing coss
{without the prelosd shim peck) sd
the Li-jodnt ﬂl.h!;l!-ﬂn the pinian skaft
Press all these paris (nlo place wnde
a press or with & flange replacer 1ol

FiG. 13 Installing Inner Seals

= E V3H-B

#B oA a s & d

J.‘:

FIG. 15 Instading Differential Bearing
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E 17254

cking Citterential End

the pinion shafe flat washer
and carefully tighten the mut
ion besring preload is 20-40
Az the nut is dghtened, rodate
pm shaft in both directions to
bearing rodlers,
the pinion bearing preload
g 1B). Dvisregard the torgue
d 1o start the pinion rolating.
specified torque of 10 to 30 in-Ib.
to the tightening required 1o
=p the pimion rotating afier it has
sen siaried.
With the pinion installed in the
susing and the bearing preload
within limits, check the depth setting
{ectusl mimembly dimension) with the
gimge shawn in Fig. 19

Place the gauge shaft and dises m
the differential bearing pockets and
securely tighten the bearing caps
Misch the dial indicator to itz holder
and place it on the gauge block. Place
ihe gauge block squarely on the

pindon gear and squarely against the
ahaft

Falige

With the indicator button resting on
the flat of the gauge block, set the dial
face io read zero. Swing the indicator
iFig. 19) to the highest point on the
pauge shaft and nioie the reading ni
the highest point, The highest paint
of the gauge shafi is the point of
highest Indicator reading while the
indicaror hand 5 moving clockwise.
When the hand reverses and stares
moving counterclockwise the highest
paint has been passed.

The indicator reading at the highest
point an the gauge shafl shows the
actusl assembly dimension with
reference 1o the nominal assembly
dimensions for thss axle o he 2,635
inches. The nominal dimension i the
distence from the grouwnd surface on
the piniom gear rear face to the cenler

lime of the ring gear. The highest point
on the installed gauge shaft is exactly
172 inch higher than the ring gear
centerline. The installed gauge block
height is exsctly 1/2 inch greater than
the nomiial asembly dimensions far
the axle.

When the gauge block is resting on
a zerg-marked pimion installed
exacily at the nominal assembly
dimension, the top of the gauge block
and the highest point on the gauge
shaft are exactly the same distance
fromm the pmion gear rear face. In this
case, thi ndicator, having been set ot
zere om the gauge block, will read
zero when moved Lo the highest point
on the gauge shafll. A plos or minus
reading on the indicator ai the
hightest point on the gauge shaft
indicates, therefore, that the aciual
aszembly dimendbon is not the same

o

RCAR BEARIMO

85 the nominal assembly dimension,
The plus and minus indicator
readings are translated directly into
pluis afd minus variations from the
nominal assembly dimension.

The indicator reading af the highest
point on the gavge shafl must
correspond with the pinion gear
marking, if the actusl assembly
dimension is correct. For example, o
pinion marked mifis 3 s instalbed an
the proper depth when the indicator
reads minus 3 af the highest point on
the gauge shaft. Likewise, a pinion
marked plus 5 is installed at the
proper depth when the indicator
reads plus 3 at the highest point on
the gauge shaft,

A plus reading (clockwise from
zera) at the highest point on the gauge

~-BEARING PRELOAD
SHMA PACK
REMOWE SHIms ”"ﬁ_'-f‘i;:"“':'

f
, .I
) lI |
) ":;. I:i-l:l S HIME "i.h.
\
/
{
II
L_-"'. N
L ivcetam L1 ) |
BACKLASH CHLAEH |

-
el

DIFFERERTIAY BEAR|FIG

EHIM PACKS

Elz, 17 Pinion and Ring Gear Tooth Conbact
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shafit with & zero-marked pinion,

- maeans that the actual assembly
dimension i 100 great in the amount
of the plus reading To correct, add
shims in thousandibs of an inch that
correspond 10 The plus reading. For
example, an indicator reading of plus
10 with & zero marked pinion means
that 0010 inch in shims must be
added to the rear bearing cap pack.
The addition of shims will move the
pinicn gear closer to the ring gear and
decrease the actunl assembly
dimension (Fig. 17\

Likewise a minus reading
(counterclockwise from zero) at the
highest point on the gauge shaft with
8 pero-marked pinion, means (hal the
actial astembly dimension is deficient
in the amount of the minus reading.
To correct, remove shims in
thoussndihe of an inch equal to the
minus reading. This will increase the
actunl sssembly dimension.

rach- P st I' ik
Torguse YWrench

A" Bockar

FIG. 18 Checking Pinion Bearing
Prelood

Whenever the pinion rear bearing
cup shim pack s changed, install the
pimion and recheck the pinion depth.

& Afler the pinion depth has been
sdjusted and checked, remave the -
joint flange and front bearing. Add or
subtract from the original fromt
pinion bearing prelosd shim pack the
same amount in thousandths of an
inch that was ndded or subtracted

_ from the shim pack behind the rear

bearing cup (Fig. 17). Iastall the

predoad shim pack, the outer

bearing, the U-joint flange, washer

and nut. Tighten the flange nut to
200-220 fi-1b on all models,

#. Check the pinion bearing preload
(Fig. 1E). The preload should be 2010
40 in-Ib. Pudd shims to decrease the
predoad and remove shims (o increase
the !

If the origmal bearing preload shim
pack has been lost or there is reason
to believe that it was nod correct,
mstall a Q065 nch shim pack for a
trial build-up. Check the pimen
bearing preload and adjusi as
necessary to ohiain a 1335 in-Ib

-. -Il 1664

preload on pew bearings or 10-23 in-

Ib on usad

10. When the pinion bearing prelosd is
correct, remove the U-joint fMange.

BE MMM

Inszall ihe oil slinger on the ¢
of the front pinsm bearing sm
the oil seal. Refer to Fig. 13
proper seal mstaller oal,

Thwarh Coiogs Teal

E i?ka

FiG. 20 Ditferential Bearing Preload and Ring Gear Backlosh
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reading taken in Siep 4
tial Bearing End Play
t. This reading (taken
¢ pinion wos ingtalled)
the total clearance beiwesn
tial sade beanring cups and

| the differentinl assembly
housing {this time with the
imstalled), and tighten the
caps lightly. Install the dial

tly against the pinion gear and
sel the dial indicator 1o zero.

reading indbcates the amount of
& mecessary Lo take up the
ce between the bearing cup
thie case at the ring pear side of
differential assembly. Subtract
iz reading from the previously

recordad total reading to obtain the
amouni of shims necessary to take up
the clearance between the bearing cup
and the case al the pinbon ssde aff the
SifF ial, T this pimirei-sid
shim pack by an additional U015 to

0.0 inch in order to provide the .

cofrect bearing preboad and backlash.

Example (Fig. 20): Tiodal clearance
previously recorded . . 0000 mch
Less reading in foregolng Step 2
{Amount of shims necessary io take
up clearance at ning gear side) . .

preload and backlash. Total amount
of shims at pinion side .. 0047 inch. 7

housing. Remaove the differential side
bearimgs, and install the proper
amaunt of shims on each side of the
differential case. Press the side
hearings onto the case until they are 9,
firmiy seated against the shims.

5. Install the housing spreader, spread

the housang rol more than 0020 inch,
and install the differential assembily.
Inztall ke beanng caps, and remove
the spreader. Install and tighten the
cap bolis o specification,

Inatall a dial indicator 10 check the
backlash at four equally speced paints
around the ring gear. The backlash
must be beld to 0.005-0.009 inch and
canngd wary more than 0.003 inch
between the positions checked. IF the
backlash does not fall within these

with the button against the 0.03% inch. Shims necessary to take specifications, change the shim packs
face of the ring gear. Move the up clearance at pinion side . . . 0.032 behind both di el alehe e
tal and ring gear azsembly inch, Plus 0.015 inch shims for - ir feren bearings,

. Check the gear toath contact

the differential and drive gear . Remave the bearing caps, and lift the as given in Fig. } in Part 1501
¥ toward the indicator, and differential assembly from ihe -
the reading B. Position & new gasket on the rear face

of the axle houwsing, and install the
rear cover and ratio dentificaton tag.
Tighten the cap-screws (0 30-40 fi-1b,
Imsnall the axle in the vehicle

according 1o the instructions under
Removal and Installation.

SPECIFICATIONS
FHION ADJUSTIMG SHIM THICEMESS CHRHGES DAMK
i T Hew Pinioa Masiing
T lItl-Il A 3 I 1 | [] +1 Y +3 T}
4 + 0,008 (] o 01 0045 o 0008 o0 D04 <0043 0,002 40001 a
43 #0007 | +0.008 | +0.008 = 0.004 onny | s0.002 +0.001 +0 00|
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Bl DESCRIPTION AND OPERATION

A manually-shifted 2-speed trans-
fer case in the d-wheel drve Bronco
controls the power from the engine
and transmission 1o the froat and rear
driving axies (Fig. 82}, The iransfer
case shift lever positions, from front
to rear, are 4L {low gear, all wheels ),
N (Meutral), ZH (high gear, rear
wheela), and 4H (high gear, all
wheals ).

POWER FLOW-—MNEUTRAL
POSITION

Whin the transfer ¢ase gears are in
neutral (Fig. 6-2), power from the
fromt main transmission drives the
transfer cate inpul shalt and drive
gear. The drive gear drives the idler
shaft and the high speed gear that
free-runs on the front ouipart shaft,
Therefore, no power can be delivered
to eliher the front, or rear axbe, even
when the front mam transmission is
in gear.

POWER FLOW—4L POSITION
(LOW GEAR, ALL WHEELS)

When the transfer case shifi kever
is shifted into the d=-wheel low posis
tion, it pushes the two sliding pears
back into engagement with the idler
shaft low-speed gear teeth.

The power Aows from the main
drive gear to the idler drive gear and
shaft, and o the 'idll:r'll:mﬂ-;p:ﬂd gear,
From the low-speed, the power fows
through the two sliding gears o their
respeclive outpist shafis to give speed
reduction

POWER FLOW-—-IH POSITIOM
(HIGH GEAR, REAR 'WHEELS)

When the transfer case shift lever
is shifted into the 2-wheel high posi-

tiom, the two sliding gears are pulled
foreard out of engagement (ram the
idler shafi bow-speed pear, leaving the
frome output sliding gear in newtral
and pulling the rear ouipat sliding
gear larther forward indg engagement
with the clutch testh of the main drive
gear. This locks the main inpui shafi
cigectly fo the rear wheel output shaft.

The power s directly from the
transmission o the rear axle withoot
any reduction of speed.

The front cutput sliding gear re-

MAIN JHLTT
GE&R

IKPUT SHAFT
IDRVE FE
TR BRI M

DLER SHAFT
DRIWE GF AR

FEODHT GUTFUT MHAFT
FECHT &XLE BRIVE!

HIGH SPEET
LELR

mainsg in & newiral position, the idler
shaft drive gear turns the high-speed
gear free on the front oulput shafe,
amd there is no power to the front
axle.

POWER FLOW—4H POSITION
(HIGH GEAR, ALL WHEELS)

When the transfer case shifl lever
is shifted intor the 4=wheel high posi-
tion, it pulls the rear output and from
output sliding gears forward into en-
gagement with the ¢luich teeth of the

RELE QUTPUT
SLIDOMG GEAR

EEAR CLTPUT

SHAFT (EE&R
ANLE DRIVE
DL ER fF T
[MEL - Lk &R
T
LIDIMG CE &R
C15H &

FIG. =2 <Tronsfer Cose Gear Train in Neviral
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main drive gears, This locks the rear
output shaft directly 1o the main input
shaft, and the front cutput shaft to
the high-spesd idler shaft gear.

The power from the transmission
flows from the drive gear in two di-
rections. Direct drive to the rear axle
Mows Ihrl:mgh_ the= renr oubpant shiaft,

Diirect dreive to the frond axle flows
throwgh the idler shaft drive gear,
high-speed pear, and f(eoal oulpul
shaf,

E] REMOVAL AND INSTALLATION

REMOWVAL

1. Raise the vehicle on o hoist

2. Support the transfer case shicld
with a jack and remove the bolts that
atiach the shield o the frame side
rails. Remowe the shickd.

T Drain  the (ransmissson  anad
trensfer case lubricant.

4. Disconnect the front and rear
drive shafis at the transfer case (Fig.
fi=31.

& Disconnect  the specdometer
¢able at the transfer case.

. Dhsconnect the shift rods from
the tramsmission shift levers. Then,
place the first-reverse gear shiflt lever
imicy Phe Airst gear '|'u:|~5::i|:i|,1r'|r and insert
the fabricated tool (Fig. 6-3%. This
to] wall prevent theé i|1pul shofl roller
bearings from dropping  inte  the
transmission case when separaiing
the iransfer case from the iransmis-
sion and owtput shaf.

T. Cut the lock wire and remove
ihe two bolis, washers, plates, and
insulators that secure the crossmems
her to the ransfer case adapier,

& Remove the crosamember-io-
frame side support attaching bolts,

9. Raise the transmission and pe-
move the upper i|1:1|.||'.'|l:l.:-r$ from i he
crossmember, Remove the crossmem-
.

Ik Dniseonnect the shift rod from
the transfer case shift lever bracket.

11. Remove the ball that attaches
the shift lever bracket to the transfer
case adapier, and allow the asscmbly
te hamg by the shifl lever.

12, Secure the transfer case (o a
transmission jack, and remove the
transfer case-lo-fransmission altach-
ing halis,

13. Mowve the transfer case and jack
rearward untl ol eleprs the transmis-
sion output shaft (Fig. &3}, Lower
the transfer cawa.

INSTALLATION

1. Fostiion the transfer cuse o the
tramsmission {Fig. 633 and anstall

the attaching bolts. Torque the bolts
1o specifications.

2. Position the shift lever 1o the
transfer cose adaprer, and install (he
altaching balt,

3. Connect the shift rod to the shifc
lever bracket and secure with the
spring  washer, flat washer, =and
cotter pin.

4. Raise the transmission amd trams-
fer case high enough to provide clear-
ance for inxw'lling_ the crossmember,
Position the uwpper insulators 1o the
crossmember and instal] the cross-
mrember-lo-lrame ssde support attach-
ing halis,

5. Align the bolt hales in the trons-
fer case ndapter with those in the
crossmember, then lower the irans-
musion amnd remove the jack,

&, Insrall the crossmember-to-trans-

FARHE ATED

TN

fer case adapter bolts, insulators,
plates, and washers. Secure the holis
with lock wire.

7. Remawve the fabrcated tool, and
connect exch shift rod to its respec-
tive lever on the transmission with a
sprill.]; washear, fMai wu.'g.|'||.-rI and cotter
pin,

8. Connect the speedomeler cable,

8. Install the rear axle drive shafi
to the transfer case, and torgue the
attaching balts {0 specifications.

1 Install the front wheel drive
chiaft to the tranafer case, and torgque
the al1|.|.ching bolts fo :.pn:iﬁf_'alinng_

Il. Fill the transmission and trans-
fer case to the proper levels with the
recommended lubricant.

12. Position the transfer cose shicld

o the frame side rails, and install the
utteching holis,

& HOLDMNG TOOL CAN BE FABRICATED
FROM 138" HAMETER DRILL ROD BY
PRl |BENDIG OME EMD TD &AM L-SHAPE, AM0

MELDMG A ' EXTESSIIN TO THE OTHER

SEAR AMLT

&2l E ORIV H&F T 18K DREIWE SHAL

C 1400 - A

FIG. 6-3—Removing or Installing Tronsfer Cose
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E] MAJOR REPAIR OPERATIONS

DETEHT SFRING

OE TEMT
RALL

FIG. 6-4—Front and Rear Drive Shift Rail Detent Balls, Springs and Plugs

THRUST WaHERS
: SHAFT

i TALT- &

FIG. 6-5—Removing dler Shaft

dogd = 28837+ R

e C B0l &

FIG. 6-6—Remaving or
Installing Flange Retaining Nut

ACCESE

BILE  pevewt

BaiL

BEAR GUTPUT SHAFT
BEARWG RFTAINER

REAR DRIVE
SHIFT RAIL

DISASSEMBLY

1. Clean the dirt from the transfer
case, and remowve the bottom cover
plate.

2. Remove the retaining plug, flat
washer, detent spring, and ball that
engages the front drive shift rail de-
tent rod. Th_ﬁ, remove the plug from
the front drive datent rod sccess hole
(Fig. 6-4).

3. Remove the retaining plug, de-
tent spring, and ball that engages the
rear drive shift rail detent rod (Fig.
-4,

4. Remove the idler shaft lock plate

Toad = TSgL - 4B51-C

RAIL LIMK
Fn

FRONT DRIVE
SHIFT RAIL

TIN5 A

FIG. 6-8—Removing or Installing Adapter Housing
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SHEP RIHG

WL DRIVE GEAR

SLIDING GEAN

RE&R
BE&RIH]

i NEDE- &

FIG. &-9=Remaoving Fromnt
Output Shoti

from the rear of the case.

5. l_'|5ing_ a hammer and sofl drle,
drive the idker shaft repreard amd oul
of the case. Then, lift the thrust wash-
ers and idler gear from the case {Fig.
f=5). When removing the (dler
goear, do not lose any of the rollers.

6. Hemove the Aonge retainmg muls
from the front and rear outpul shalts
{Fig. 66},

7. Bemove the fange from the
front and rear ouiput shafis (Fig
6-7), Diseard the front fange O-ring.

8 Remove the bolis securing the
adapter housing to the case and re
miowe the adapter as an assembly (Fig.
&8},

8. Remove the bolts that attach ihe
rear oulpul shaft bearing retainer to
the case, and remove U retainer and
output shaft 2t an asembly. Be care-
ful not o lose any of the rollers.

1. Diisconmect the shift rail link
from the two shift rails,

11. Lift the rear ootput shaft sliding
gear from the case (Fig. 6-8).

12, Remove the sel screw securing

DETEMT RODS

Vampi=1

CIG0T . &

FIG. &=10=Removing Detent
Rods

ADAFTER
HOUSIRD = 7950

SEAL - TBIIS

BEARMD =TSS5

HPUT
EHAFT -T0IT
SHAP BIE— TE00

iind DRIVE
LEAE =ML
Clala- &

FIG. 6-11—Input Shaft—Disassembled

the rear shift fork to the shift rail,
Then, remove the rear drive shift rail
and fork from the case (Fig. $-8).

13. Remowve the front owiput shaft
rear cover and shims, Tie the ghimes
together.

14. Bemovwe the fromt output shalt
bearing retainer and gasket. Remove
the retainer seal If it is worn or dam-
apad,
15. Tap the threaded end of the
fromt output shall to remove the rear
cup from the case bore.

1&, "r"l.'.;::,igr: the fromt cutput shali
front bearing away from the man
drive gear 1o allow removal of the
anap ring from its groove in the shaft,
Then, tap the shaft and rear bearing
aul of the case (Fig. 6-9).

17. Lift the sliding gear, main drive
gear, front hearing, spacer, and soap
ring from the case,

18, Remove the front cup from the
case bore.

18, Remove the set serew securing
the fronl shiflt fork to the shift rail.
Then, remdave the shift rail and fork
from the case,

20, Remove the detent rods (Fug.
G100},

PARTS REPAIR OR
REPLACEMENT

INFUT SHAFT

1. Remove the snap ring from the
fromt of the shaft (Fig. 6-11].

2. Place the adapber housing and in-
pul shafll o a press, and press the
shaft oul of the main drive gear and
housing.

1. Remove the bearing relamemg
snap ring from the housing hore, and
remiove the bearing.

d. Remove the seal in the adopter
housing if it is worn o damaged.

B If the adapter housing seal wis
removed, install a new sea| with the
toll showm in Fig. 6-12.

6. Place the bearing in the housing
and secure with the snap ring.

7. Using the main drive gear as a
base, press the input shaft through
the huusi:n.g. meal, hcarln.g. and maEin
drive gear, Install the snap ring on

Preis Ram

1609 &

FIG. &6-12=Installing Adapter
Housing Seal

Tzal - TE4E - TAS).- B
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FIG. &=13—Rear Drive Output Shafi—Disassembled

the front of the shafi.

REAR DRIVE OUTPUT SHAFT

1. Bemove the needle  bearings
from the hore of the shafi (Fig, &13].

2, Bemove the speedometer driven
gear from the bearing retainer hous-
ing.

I:. Place the bearing retainer and
rear oulput shaft assembly in o press,
and press the shaft out of the retainer.

4. Lift the speedometer drive pear
anad shims from the shaft {Fig. 6-13).
Tie the shims 1ogether.

8. Press the ouler cup, hearing and
senl from the bearing retainer as
shown in Fig. 6-14.

6. Remove the inner cup with the
tool shown in Flg. 6-14.

7. Remove the inner bearing from
the output shaft with the tool shown

EFARES
SETAINER E .‘

T 54L - I31- 4

C 1801 -4

FIG. 6=14—Removing Rear
Bearing Retainer Outer Cup,
Beoring ond Seal

in Fig. 6-15.

& Press the shaft onto the mner
hearing with the teel shown in Fig.
f-15.

9, Inztall the onier cup in the bear-
ing retainer with (ool TSSP-4616-A1,

10, Install the imner cup with tool
TH6T-4616-A2.

11. Position the ouber bearing into
the bearing retainer. Then, place the
shims nnal specdometer drive gear on
the cutput shafl, and install the shoft

Waed' Hlack

Tanl - OTFLC- 95

REMOWAL

in the bearing refainer housing.

12 Place the bearing retainer and
shafi in @ vise. Install the output shafi
flange and torque the retaining nul
to specifications. Install a dial indica-
tor on the flange end of the oulput
shafi, and check the emnd play. The
end play should be 0.003-0.005 inch.
If mot within these limits, adpust the
shim pack (Fig. 6-13) between the
speedometer drive gear and rear out-
put shaft outer hearing.

13. After establishing the correct
endd play, remowe the output shafi
flange and press the bearing retainer
seal i the housing with tool TS6T-
461 6=-A. Install ithe speedometer driv-
&N SCar,

FRONT DRIVE OUTPFUT SHAFT

1. Toremove the front output shaf
rear bearing, use the sliding gear as
a base and press the bearing from the
shafl,

2, Install the bearing as shown in
Fig. 6-16.

SHIFT RAIL OIL SEALS

1. Remove the shift rail seals us
shown in Fig. 6-17.

2, Install the teo shifl rail oil seals,
using the teol shown in Fig, 618,

IMSTALLATIOH

CMENT- &

FIG. 6-15—Replocing Output Shoft Inner Bearing
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FIG, &6-20-Front Output Shefi—Disossembled

washers. Aller installing the idley
shaft, tap the sides of the case fo
relieve tension from the ease. In-
stall the idier shafl lock plate.

1B, Secure the shift rail link 1o ithe
pwo shift rails,

18, Install the front and rear drive
shift rail detent balls, springs, and re-

taining plugs. Be sure thal the hewy-
ier loaded spring and flat washer
are installed in the front drive shift
rail. Install the rod sceess hole plug.

20, Install the fange, washer, and
retaining nut on cach of the outpul
shafis, using the tool shewn in Fig.
-6, Be sure to install & new O-ring

ChhaR- &

FIG. 6-2 1 —Checking From
Drive Output Shaft End Ploy

in the front output shafi fange.
Torgue the retaining nuis to specifica-
thons.

21, Install & diel indicator on the
front drive output shaft and check
thie end play as shown in Fig, 6-21,
The end play should be 0.003-0.005
inch, If not within these limits, adjust
the shim pack at the fromt outpul
shaft rear cover.

¥, Position the cover plate to the
cuse and install the attaching bolis,





