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ORDNANCE MAINTENANCE — POWER TRAIN, BODY, AND FRAME FOR *4-TON 4 x4 TRUCK
(WILLYS-OVERLAND MODEL MB AND FORD MODEL GPW)

CHAPTER 1

INTRODUCTION
1. SCOPE.

a. The instructions contained in this manual are for the informa-
tion and guidance of personnel charged with the maintenance and
repair of the power train, body, and frame of the Y4-ton 4x4 truck.
These instructions are supplementary to field and technical manuals
prepared for the using arms. This manual does not contain informa-
tion which is intended primarily for the using arms, since such infor-
mation is available to ordnance maintenance personnel in 100-series
TM’s or FM’s.

b. This manual contains a description of, and procedure for, re-
moval, disassembly, inspection, and repair of the transmission, trans-
fer case, axles, body, and frame.

e. ‘TM 9-803 contains operating instructions and information for
the using arms.

d. TM 9-1803A contains instructions for the information and
guidance of personnel charged with the maintenance and repair of
the 4-cylinder engine used in these vehicles.

e. TM 9-1825B contains information for the maintenance of the
Auto-Lite electrical equipment.

f. TM 9-1826A contains information for the maintenance of the
Carter carburetor.

g. TM 9-1827C contains information for the maintenance of the
Wagner hydraulic brake system.

h. TM 9-1828A contains information for the maintenance of the
A. C. fuel pump.

i. TM 9-1829A contains information for the maintenance of the
speedometer.

jo This manual includes pertinent ordnance maintenance instruc-
tions from the following Quartermaster Corps 10-series Technical
Manuals. Together with TM 9-803 and TM 9-1803A, this manual
supersedes them:

(1) TM 10-1103, dated 20 August 1941.
(2) TM 10-1207, dated 20 August 1941.
(3) TM 10-1349, dated 3 January 1942.
(4) TM 10-1513, Changes 1, dated 15 January 1943.
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Figure 1 — Ya-ton Truck 4 x 4 — Three-quarter Fronf View

RA PD 28742

NOLLONADYLNI

9€081-6 WL



™ 92-1 8038
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2. MWO AND MAJOR UNIT ASSEMBLY REPLACEMENT
RECORD.

a. Description. Every vehicle is supplied with a copy of AGO
Form No. 478 which provides a means of keeping a record of MWO'’s
completed or major unit assemblies replaced. This form includes
spaces for the vehicle name and U. S. A. Registration Number, in-
structions for use, and information pertinent to the work accom-
plished. It is very important that this form be used as directed and
that it remain with the vehicle until the vehicle is removed from
service,

b. Instructions for Use. Personnel performing modifications or
major unit assembly replacements must record clearly on the form,
a description of the work completed, and must initial the form in the
columns provided. When each modification is completed, record
the date, hours and/or mileage, and MWO number. When major
unit assemblies, such as engine, transmission, transfer case, are re-
placed, record the date, hours and/or mileage and nomenclature of
the unit assembly. Minor repairs and minor parts and accessory
replacements need not be recorded.

¢. Early Modifications. Upon receipt of a vehicle for modifica-
tion or repair, by a third or fourth echelon repair facility, mainte-
nance personnel will record the MWO numbers of modifications
applied prior to the date of AGO Form No. 478.
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CHAPTER 2
POWER TRAIN

Section 1

POWER TRAIN DESCRIPTION

3. POWER TRAIN DESCRIPTION.

a. ‘The power from the engine is transmitted to the driving wheels
through a transmission and a transfer case, each of which provides
a means of selecting the gear reduction. The power from the trans-
fer case is transmitted to the front and rear axles through propeller
shafts equipped with universal joints. The transmission is located
at the rear of the engine and is secured to the clutch housing (fig. 2).
The various gears in the transmission (par. 4) are controlled by a
shift lever, The transfer case is mounted directly onto the rear of
the transmission. The transmission output shaft extends from the
rear of the transmission into splines of the main drive gear in the
transfer case. The transfer case is provided with two levers, one to
select the transfer case ratio, and the other to engage or disengage
the front axle (fig. 5). A hand brake drum is mounted on the rear
axle output shaft, Each axle is of the spiral bevel hypoid gear full-
floating type, equipped with the conventional differential.

Section 1}
TRANSMISSION

4. DESCRIPTION AND DATA.

a. Description. The transmission (fig. 3) is of the 3-speed type
with synchronized second and high speed gears. The transmission
and transfer case are mounted on rubber on the frame center cross--
member. The gearshift lever is incorporated in the gearshift housing,

b. Data.
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POWER TRAIN

MAIN DRIVE GEAR
BEARING RETAINER

CLUTCH RELEASE
BEARING SPRING

-

Figure 3 — Transmission — Three-quarter Front View
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INSPECTION PLATE .. TRANSMISSION SHIFT LEVER

TRANSFER CASE SHIFT
LEVERS

HIFT LEVER SPRINGS

PIVOT PIN

PIVOT PIN SET

SCREW
RA PD 28619
Figure 8 — Transmission and Transfer Case Shift Levers
High o 1tol
REVEISE ...oooiiiiiiiiii et 3554t01
Bearings:

Clutch shaft (flywheel) ... Bushing
Clutch release .............cccoviiiiiieiii e Ball
Clutch shaft rear (main drive gear) ... Ball
Mainshaft front ... 13 rollers
Mainshaft rear ... Ball
Countershaft gear ................cccccooiiiiiiiiiiiee, Bushings (2)
Reverse idle gear ................c........... e Bushing

5. REMOVAL.

a. Remove Floor Plate and Shift Lever (fig. 5). Remove the
cap screws from the floor plate at the transmission, and remove the
floor plate. Remove the gearshift housing cap and remove the shift
lever from the transmission. Remove the set screw that secures the
shift lever pivot pin on the transfer case and, with a suitable drift,
remove the shift lever pivot pin. Remove the two shift levers and
shift lever springs from the transfer case. Remove the two cap screws
that secure the clutch housing inspection plate and remove the in-

spection plate.
10
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POWER TRAIN
HAND BRAKE CABLE

CLUTCH RELEASE FORK CABLE HAND BRAKE SPRING
GROUND STRAP REAR PROPELLER SHAFT
CLUTCH SHAFT SPEEDO

METER CABLE

OIL PAN SHIELD
ENGINE STAY CABLE FRONT PROPELLER SHAFT
TRANSMISSION SUPPORT CROSSMEMBER TRANSMISSION SHIELD
FOOT BRAKE SPRING

RA PD 28897
Figure 6 — Under Side of Chassis

b. Remove Transmission Shield (fig. 6). Remove the cap screws
that secure the exhaust pipe clamp to the shield, and remove the
clamp. Remove the five bolts that secure the transmission shield to

the transmission support crossmember. Remove the transmission
shield.

c¢. Remove Brake Springs and Speedometer Cable (fig. 6).
Remove the hand brake spring. Remove the foot brake spring lead-
ing from the bottom of the brake pedal to the transmission support
crossmember. Disconnect the speedometer cable at the transfer case.

n
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TRANSFER CASE MOUNTING BOLT CLUTCH HOUSING
INSPECTING PLATE OPENING
CLUTCH RELEASE ‘BEARING SPRING | CLUTCH RELEASE FORK CABLE'

e e BYmm
CLUTCH RELEASE BEARNG | vt peieact ropK

TRANSMISSION MAIN DRIVE GEAR RA PD 28620

Figure 7 — Clutch Release Fork

d. Remove Hand Brake Cable, Clutch Cable, and Engine Stay
Cable (fig. 6). Remove the clevis pin that secures the hand brake
cable to the brake band. Remove the hand brake cable clamp at the
transfer case. Disconnect the clutch cable at the clutch shaft. Re-
move the two nuts from the engine stay cable on the transmission
support crossmember and remove the engine stay cable.

e. Remove Propeller Shafts (fig. 6). Disconnect the front pro-
peller shaft at the transfer case (par. 17 a). Disconnect the rear
propeller shaft at the transfer case (par. 17 b).

f. Remove Ground Strap (fig. 6). Remove the ground strap
leading from the transfer case to the floor plate.

g Remove Clutch Release Fork (fig. 7). Working through the
inspection plate opening on the clutch housing, remove the clutch
cable from the clutch release fork, and remove the clutch release fork
from the clutch housing.

~h. Disconnect Radiator Hose. Drain the coolant from the
radiator. Loosen the radiator hose clamp at the radiator end, and
remove the hose from the radiator.

i. Disconnect Transmission at Clutch Housing (fig. 6). Place
a jack under the oil pan shield at the rear of the engine. Remove



POWER TRAIN

FIRST AND REVERSE GEAR MAINSHAFT

SECOND GEAR

BLOCKING RINGS

SECOND AND THIRD SHIFTER SHAFT
MAIN DRIVE GEAR

MAIN SHAFT

BEARING \

SECOND AND THIRD SPEED
SHIFTER SHAFT PLUG

MAIN DRIVE GEAR BEARING
SNAP RING

SHIFTER FORK
GUIDE RALL

~~w~—FIRST AND REVERSE SHIFTER SHAFT

4000  — FIRST AND REVERSE SHIFTER FORK RA PD 28608
Figure 8 — Removing Shifter Fork Lock Screws

three cap screws from each side of the transmission support cross-
member. Place another jack under the transmission. Remove the
four bolts that secure the transmission to the clutch housing. Lower
both jacks evenly until the transmission support crossmember is ap-
proximately 2 inches from the frame. Push the transmission and
transfer case to the right so as to free the clutch shaft from the ball
joint on the transfer case. Pull the transfer case with transmission
straight back until the transmission main drive gear is out of the
clutch housing and remove the transfer case and transmission.

j. Remove Transmission Support Crossmember (fig. 6).
Remove the five mounting bolts that secure the transmission and
transfer case to the transmission support crossmember. Remove the
transmission support crossmember,

k. Remove Transmission From Transfer Case (fig. 27). Drain
the oil from the transmission and transfer case. Remove the rear
cover from the transfer case. Remove the castellated nut and flat
washer that secure the drive gear on the transmission mainshaft and
remove the drive gear and oil baffle from the transmission mainshaft,
using a suitable puller, if necessary. NOTE: Vehicles of early manu-
facture were not supplied with this oil baffle.

13
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MAIN SHAFT BEARING

COUNTERSHAFT AND IDLER SHAFT LOCK PLATE RA PD 28609

Figure 9 — Removing Shifter Shatts

6. DISASSEMBLY.

a. Remove Gearshift Housing. Remove the four cap screws that
secure the gearshaft housing to the transmission (fig. 4). Lift the
housing, shifter shaft plate, and spring washer from the transmission
(fig. 17).

b. Remove Main Drive Gear Bearing Ketainer (fig. 3). Unhook
the clutch release bearing return spring and slide the bearing assem-
bly off the bearing retainer. Remove the three cap screws fiom the
bearing retainer. Slide the bearing retainer and cork gasket off the
main drive gear.

¢. Remove Shifter Fork Guide Rail (fig. 8). Push the shifter
fork guide rail out of the transmission.

d. Remove the Low and Reverse, and the Second and High
Shifter Forks. Remove the shifter fork lock screw from each fork
(fig. 8). Tap the shifter shafts part way out of the transmission
(fig. 9), being careful not to lose the interlocking ball in each shaft.
Hold the shifter fork and pull the shafts from the transmission.

e. Remove Main Drive Gear. Tap the countershaft and idle
reverse shaft lock plate out of the two shafts (fig. 4). With a long

14
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POWER TRAIN

SHIFTER PLATE PIVOT
MAIN DRIVE GEAR

COUNTERSHAFT DRIVER RA PD 28610

Figure 10 — Removing Countershaft

SYNCHRONIZER
SECOND GEAR
FIRST AND REVERSE GEAR

COUNTER SHAFT GEAR SYNCHRONIZER SNAP RING RA PD 28611

Figure 11 — Removing Synchronizer Hub Snap Ring
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GEARSHIFT HOUSING

GEARSHIFT HOUSING GASKET

GASKET

MAIN DRIVE GEAR
BEARING RETAINER

TRANSMISSION CASE
RA PD 28616

CORK GASKET

Figure 12 — Transmission Case and Gearshift Housing — Exploded View

drift, tap the countershaft out of the transmission (fig. 10). This
will allow the countershaft gear to drop to the bottom of the case
for clearance to remove the main drive gear. Pull the main drive
gear assembly from the transmission.

f. Remove Mainshaft (fig. 11). Remove the synchronizer hub
snap ring. Slide the synchronizer assembly, second and first and re-
verse gear off the mainshaft. Remove the shaft,

g- Remove Idle Reverse Gear. Tap the idle reverse gear shaft
out of the transmission and remove the gear. Lift the countershaft
gear and both thrust washers out of the transmission,

h. Disassemble Countershaft Gear (fig. 14). Remove the two
bushings and spacer from the countershaft gear.

i. Disassemble Main Drive Gear (fig. 13). Remove the snap
ring and the 13 rollers from the main drive gear.

j. Disassemble Synchronizer (fig. 13). Slide the synchronizer
sleeve off the synchronizer hub and remove the two lock rings.

7. CLEANING, INSPECTION, AND REPAIR.

a. Cleaning. Wash all parts thoroughly in dry-cleaning solvent
until all trace of old lubricant has been removed. Oil the bearings

16
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immediately after cleaning to prevent corrosion of the highly pol-
ished surfaces.

b. Inspection and Repair.

(1) TRANSMISSION CASE ASSEMBLY (fig. 12). Inspect the case
and gearshaft housing for cracks or damage of any kind. Cracked
or damaged units must be replaced.

(2) MaIN DRIVE GEAR ASSEMBLY (fig. 13). Replace the main
drive gear (clutch shaft) if the following conditions are apparent:
Broken teeth or excessive wear; pitted or twisted shaft; discolored
bearing surfaces due to overheating. Small nicks can be honed and
then polished with a fine stone. Measure the roller bearing recess
in the gear end of the shaft. If more than 0.974 inch, replace the
main drive gear. Measure the pilot end of the shaft. If it is less
than 0.595 inch at the pilot end, replace the main drive gear.

(3) MAINSHAFT (fig. 13). A mainshaft excessively worn, or with
pitted or discolored bearing surfaces due to overheating, must be
replaced. Measure the diameter of the pilot end of the shaft and
the diameter of the second speed gear bearing surface. If they are
less than 0.595 inch at the pilot end, or less than 1.126 inches at the
second speed gear bearing surface, replace the mainshaft.

(4) FIRST AND REVERSE GEAR (fig. 13). A first and reverse gear
with excessively worn teeth or splines, or with broken or chipped
teeth must be replaced. Slide the gear onto the mainshaft. If the
backlash between the gear and the shaft exceeds 0.005 inch, either
the gear or the shaft, or both, must be replaced. A gear with small
nicks can be honed and then polished with a fine stone.

(5) Seconp GEAR (fig. 13).

(a) Inspection. A second gear with excessively worn, broken, or
chipped teeth, or scored bearing surface must be replaced. Measure the
inside diameter of the gear. If more than 1.129 inches the gear bush-
ing must be replaced (step (b), below). Small nicks can be honed
and then polished with a fine stone.

(b) Second Gear Bushing Replacement. Place the second gear
in an arbor press and, with a suitable driver, press the bushing out
of the gear. Use a suitable driver to press a new bushing in the gear.
Ream the bushing to from 1.1275 to 1.1280 inches.

(6) CoOUNTERSHAFT GEAR (fig. 14). Replace excessively worn
gears, and gears with broken or chipped teeth, or with pitted or dis-
colored bearing surface due to overheating. Measure the front and
rear bearing surfaces of the countershaft gear. If more than 0.7625
inch on either end, replace.

18
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COUNTERSHAFT BUSHING
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Figure 14 — Countershaft Gear Assembly — Exploded View

FRONT THRUST WASHER

BUSHING

RA PD 28614

NIViL 3aIMod

9e081-6 WL



T™ 9-1803B
7

ORDNANCE MAINYENANCE — POWER TRAIN, BODY, AND FRAME FOR *4-TON 4 x4 TRUCK
(WILLYS-OVERLAND MODEL MB AND FORD MODEL GPW)

COUNTERSHAFT AND IDLE GEAR LOCK PLATE

———— IDLE SHAFT
IDLE GEAR

IDLE GEAR BUSHING
RA PD 28615

Figure 15 — Idle Gear Assembly — Exploded View

(7) IpLE GEAR (fig. 15).

(a) Inspection. A gear with excessively worn or broken teeth, or
with a scored bearing surface must be replaced. Small nicks can be
honed and then polished with a fine stone. Measure the inside diam-
eter of the idle gear bushing. If more than 0.626 inch, the bushing
must be replaced (step (b), below).

(b) Idle Gear Bushing Replacement. Place the idle gear in an
arbor press and, with a suitable driver, press the bushing out of the
gear. Use a suitable driver to press a new bushing in the idle gear.
Ream the bushing to from 0.623 to 0.624 inch.

(8) IDLE GEAR SHAFT AND COUNTERSHAFT (figs. 14 and 15).
Ridged, scored, or excessively worn, shafts must be replaced. An idle
gear shaft measuring under 0.6185 inch or countershaft measuring
under 0.7490 inch must be replaced.

(9) SYNCHRONIZER (fig. 13). Blocking rings with worn, broken,
or nicked teeth, must be discarded. Hubs with excessively worn
splines must be replaced. Sleeves with broken, nicked, or worn teeth,
or excessively worn splines, must be replaced

(10) MAaIN DRIVE GEAR BEARING ROLLERs (fig. 13). Needle
bearing rollers with flat spots, pitted, or discolored surfaces must be
replaced. Measure the diameter of each roller. If less than 0.187
inch, the rollers must be replaced.

(11) BaLL BEARINGS (fig. 13). Ball bearings with loose or dis-
colored balls, or with pitted or cracked races must be replaced.

(12) COUNTERSHAFT THRUST WASHERS (fig. 14). Replace ex-
cessively worn or ridged thrust washers. Measure each thrust wash-

20
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POWER TRAIN
GEARSHIFT HOUSING CAP SHIFT LEVER SPRING
SHIFT LEVER SHIFT LEVER SPRING SEAT

\!

RA PD 28889
Figure 16 — Transmission Shift Lever

er. If the front washer is less than 0.029 inch, or if either of the rear
washers are less than 0.060 inch, they must be replaced.

(13) COUNTERSHAFT BUSHINGs (fig. 14). Excessively worn,
scored, or ridged countershaft bushings must be replaced. Measure
the inside and outside diameter of the bushings. If the outside diam-
eter is less than 0.759 inch, or if the inside diameter is more than
0.6225 inch, the bushings must be replaced.

(14) SHIFT LEVER (fig. 16). Replace the shift lever if it is ex-
cessively worn or bent. Check the gearshift housing cap for stripped
threads. Replace the shift lever spring, if it is cracked.

8. ASSEMBLY.

a. Install Idle Gear. Hold the idle gear (fig. 15) in place in
the case with the cone end of the hub toward the front, and push the
idle gear shaft into the case.

b. Install Countershaft Gear (fig. 14). Dip the countershaft
bearings into SAE 90 oil. Slide the spacer into the countershaft gear
and instail a bushing in each end of the countershaft gear. Coat the
front thrust washer, rear thrust washer, and steel washer with a light
film of grease to hold them in place while installing the gear. Lay
the countershaft gear in the case with the large gear toward the front.

c. Install Mainshaft Assembly (fig. 13). Insert the mainshaft
in the case through the opening in the rear of the case. Slide the
first and reverse gear onto the shaft, with the shifter fork channel
toward the rear. Slide the second gear onto the mainshaft with the
tapered end of the gear toward the front. Install a blocking ring
onto the second gear. Slide the synchronizer onto the mainshaft with
the long end of the hub toward the front and install the snap ring.

d. Install Main Drive Gear Assembly (fig. 13). Place the other
blocking ring in the synchronizer and install the main drive gear as-
sembly in the case.

21
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SPRING WASHER
SHIFTER SHAFT PLATE

CLUTCH RELEASE BEARING

INTERLOCK PLUNGER CLUTCH RELEASE BEARING SPRING
RA PD 28617

Figure 17 — Gears Installed in Transmission — Top View

e. Install Countershaft. Raise the countershaft gear into position,
Making sure the three washers are in line, push the countershaft into
the case and tap the lock plate between the countershaft and idle
gear shaft (fig. 4).

f. Install First and Reverse Shifter Fork (fig. 8). Hold the first
and reverse shifter fork in position on the first and reverse gear, and
slide the low and reverse shifter shaft (short shaft) into the case
about half way. Drop an interlock spring and ball in the pocket.
Press down on the ball and push the shifter shaft all the way in the
case. Line up the groove of the shaft with the shifter fork and install
the lock screw.

g- Install Second and Third Shifter Fork (fig. 8). Repeat the
same procedure as used in installing the low and reverse shifter fork,
and then push the guide rail into the case and through both shifter
forks.

h. Install Gearshift Housing on Case (fig. 17). Place the trans-
mission in neutral position. Lay the shifter shaft plate on the pivot
and on the shifter shafts. Lay the spring washer on the pivot. Place
a new gearshift housing gasket on the case. Place the shift lever in
neutral position. Lay the housing on the transmission and install the
four lock washers and cap screws in the housing,

i. Inmstall Clutch Release Bearing (fig. 3). Slide the clutch release
bearing assembly onto the main drive gear bearing retainer and in-
stall the clutch release bearing return spring.

22



POWER TRAIN
9. INSTALLATION.

a. Install Transmission to Transfer Case. Place the transmission
in position on the transfer case. Be sure the interlock plunger (fig. 4)
is in position between the two shifter shafts on the transmission.

Install the bolts that secure the transmission to the transfer case.
SQlide the oil baffle and mainshaft gear on the transmission mainshaft

waGC L0 Uil D&l QG dLNQLNSAARIT gTal VL A0 LIRANSlliiSSiois fadRadieiias

through the rear cover opening on the transfer case. (The oil baffie
was not supplied on vehicles of early manufacture. If grease is found
to have been leaking from the transfer case into the transmission on
vehicles without this baffle, reverse the rear mainshaft bearing (fig.
13) so that the open side of the bearing faces the front of the trans-
mission. Leave the oil baffle in front of the bearing in its original
position. Install another oil baffle at the rear of the bearing.) In-
stall the flat washer and nut that secure the mainshaft gear to the
transmission mainshaft. Install a new gasket and the rear cover on
the transfer case (fig. 27).

b. Place Transmission in Position on Vehicle. Place a jack
under the transmission and raise the transmission and transfer case
esam ceeedll Al L fa £ ale el Bt mm S Plae e Y e eofal AL Pl
up UIltll L€ Sndit OI LI IIdln anve gear 1y 111ed up WILI1 e spnlles

in the clutch disk.

¢. Install Transmission Main Drive Gear to Clutch Housing.
Insert the shaft of the main drive gear into the clutch splines care-
fully, do not use force. Slide the transmission in flush with the clutch
housing. Install the four bolts that secure the transmission to the
clutch housing.

d. Install Clutch Shaft to Transfer Case (fig. 6). Push the
transfer case to the right until the clutch shaft has enough clearance
to enter the ball joint on the transfer case.

e. Install Transmission Support Crossmember (fig. 6). Place
the transmission support crossmember in position on the transmission.
Install the four bolts that secure the crossmember to the transmission.
Raise the transmission up with a jack until the crossmember is flush
with the frame. With a long nosed drift, line up the holes on the
crossmember with the holes in the frame. Install the three nuts and
bolts on each end of the crossmember and remove the jack. Install
the transfer case mounting bolt.

f. Install Clutch Release Fork (fig. 7). Working through the
inspection plate opening on the clutch housing, insert the clutch re-
lease fork in the clutch housing. Place the release fork behind the
clutch release bearing. Slide the clutch release fork cable in the slot
on the opposite end of the clutch release fork. Install the clutch
release fork cable to the clutch shaft at the transfer case.
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g- Install Hand Brake Cable (fig. 6). Install the hand brake
cable to the brake band at the transfer case. Install the hand brake
spring leading from the brake band linkage to the body floor plate.
Install the clamp that secures the hand brake cable to the transfer
case.

h. Install Engine Stay Cable and Ground Strap (fig. 6). Install
the engine stay cable leading from the engine rear plate to the trans-
mission support crossmember. Install the ground strap leading from
the transmission to the floor plate.

i. Install Propeller Shafts and Speedometer Cable (fig. 6).
Install the rear propeller shaft to the transfer case (par. 21 a). In-
stall the front propeller shaft to the transfer case (par. 21 b). Install
the speedometer cable to the transfer case.

j. Install Transmission Shield (fig. 6). Install the five nuts and
bolts that secure the shield to the transmission support crossmember,
Install the clamp that secures the exhaust pipe to the shield.

k. Lubricate and Adjast Clutch. Fill both the transmission and
transfer case to proper oil level with specified oil. Adjust the clutch
pedal free travel (refer to TM 9-803).

Section Ili
TRANSFER CASE

10. DESCRIPTION AND DATA.

a. Description. The transfer case (figs. 28 and 29) is located
at the rear of the transmission. The transfer case is essentially a
2-speed transmission, which provides two gear ratios and a means of
distributing the power from the transmission to the two axles.

b. Data.

MaAKE ..ottt e e aa e Spicer
Model ... 18
Mounting .................cooooii Unit with transmission
Shift lever ...........ccc.ccoi s TR Floor
Ratio
High ........... S O T VU PR UUP PR PRI 1tol
LOW e, 197 to 1
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Bearings:
Transmission mainshaft ...............ccccccoiiiicinn Ball
Idle ear .......oooovviiiiie e e 2 rollers
Output shaft ................cccooeiiiiiii Taper rollers
Front axle clutch shaft front bearing..................cccccoeniiiniinnns Ball
Rear pilot in output shaft.................................. Bronze bushing

11. REMOVAL.

a. Remove Transmission Shield (fig. 6). Remove the two cap
screws that secure the exhaust pipe clamp to the shield. Remove the
exhaust pipe clamp. Remove the five bolts that secure the transmis-
sion shield to the transmission support crossmember and remove the
shield.

b. Remove Hand Brake Cable and Clutch Cable (fig. 6). Re-
move the hand brake spring at the transfer case. Remove the clevis
pin that secures the hand brake cable at the brake on the transfer case,
Remove the hand brake cable clamp on the transmission. Remove the
clevis pin from the clutch cable at the transmission support cross-
member.

¢. Remove Mounting Bolt and Rear Cover (figs. 7 and 27). Re-
move the mounting bolt that secures the transfer case to the trans-
mission support crossmember at the right side of the transfer case. Re-
move the five cap screws that secure the rear cover to the transfer case.

d. Remove Rear Propeller Shaft (fig. 7). Disconnect the rear
propeller shaft at the transfer case (par. 17 b).

e. Remove Mainshaft Gear (fig. 27). Through the opening at the
rear of the transfer case, remove the castellated nut that secures the
mainshaft gear to the transmission mainshaft. Remove the flat washer
mainshaft gear and oil retainer.

f. Remove Transfer Case. Place a jack under the transfer case.
Remove the five cap screws that secure the transfer case to the trans-
mission. Move the transfer case straight back until the transmission
mainshaft is out of the transfer case. Remove the transfer case,

12. DISASSEMBLY.

a. Remove Brake Band and Drum Assembly (fig. 28). Remove
the two anchor screws from the brake band. Remove the brake band
adjusting nut and adjusting screw. Remove the clevis pin from the
hand brake linkage. Remove the brake band assembly. Remove the
castellated nut that secures the universal joint flange to the output
shaft. Install puller 41-P-2912 on the universal joint flange and re-
move the flange and brake drum (fig. 18). NOTE: The puller illus-
trated in figure 18 is similar to puller 41-P-2912,
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UNIVERSAL JOINT REAR

W PULLER

RA PD 28637

Figure 18 — Removing Rear Universal Joint Flange
With Puller Similar to Puller 41-P-2912

b. Remove Rear Output Shaft Bearing Cap (fig. 26). Remove
the four cap screws that secure the rear output shaft bearing cap to
the transfer case housing. Remove the rear output shaft bearing cap.
Remove the rear bearing cap shims. Remove the speedometer drive
gear from the output shaft.

¢. Remove Intermediate Gear and Bottom Cover (figs. 25 and
27). Remove the 10 cap screws that secure the bottom cover to the
transfer case and remove the bottom cover. Remove the cap screw
that secures the lock plate. Remove the lock plate. With a suitable
driver, remove the intermediate gear shaft. Remove the intermediate
gear, thrust washers, and roller bearings through the bottom of the
transfer case.

d. Remove Shifter Shaft and Front Output Shaft Bearing
(fig. 29). Shift front axle drive to the engaged position. Remove the
poppet plug, spring, and ball on both sides of the output shaft bearing
cap. Remove the five cap screws that secure the front output shaft
bearing cap to the transfer case. Remove the front output shaft bearing
cap as an assembly with the universal joint flange, clutch shaft, bear-
ing, clutch gear, shifter fork, and shifter rod. Be careful not to lose
the interlock in the front bearing cap.

e. Remove Output Shaft (fig. 19). Insert a screwdriver between
the snap ring and output shaft bearing and pry the output shaft bearing
away from the snap ring. Remove the snap ring from the groove in
the output shaft. Pull the output shaft out from the rear of the housing.
The output shaft bearing, snap ring thrust washer, output shaft sliding
gear, and output shaft gear can now be removed through the bottom
of the transfer case.
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OUTPUT SHAFT
SLIDING GEAR

* OUTPUT SHAFT GEAR
RA PD 28655

Figure 19 — Removing Snap Ring From Output Shaft

f. Disassemble Front Output Shaft Bearing Cap (fig. 21). Re-
move the set screw that secures the shifter fork to the front wheel
drive shifter shaft. Slide the shifter shaft out of the shifter fork. Re-
move the shifter fork and clutch gear from the bearing cap. Remove
the snap ring that secures the output shaft bearing and remove the
output shaft bearing from the bearing cap.

13. CLEANING, INSPECTION, AND REPAIR.

a. Cleaning. Cleaning all parts thoroughly in dry-cleaning solvent.
Clean the bearings by rotating them while immersed in dry-cleaning
solvent until all trace of lubricant has been removed. Oil the bearings
immediately to prevent corrosion of the highly polished surface,

b. Inspection.

(1) 'TRANSFER CASE ASSEMBLY (fig. 27). Inspect the transfer
case housing for cracks or damage of any kind. Inspect the bottom
and rear cover for bent or damaged condition. Replace the gaskets
on the bottom and rear covers.

(2) FrONT OUTPUT SHAFT BEARING CAP ASSEMBLY (fig. 21).

(a) Front Qutput Shaft Bearing Cap Housing (fig. 20). Replace
the front bearing cap, if it is cracked or damaged. Shifter shaft and
output shaft oil seals must be replaced (subpar. ¢, below).

27



T™ 9-1803B
13

ORDNANCE MAINTENANCE — POWER TRAIN, BODY, AND FRAME FOR *4-TON 4x4 TRUCK
(WILLYS-OVERLAND MODEL MB AND FORD MODEL GPW)

FRONT OUTPUT SHAFT

SHIFTER SHAFT
BEARING CAP HOUSING ).

OlL SEALS | E '
GASKET
OUTPUT SHAFT OIL SEAL

RA PD 28621

Figure 20 — Front Output Shaft Bearing Cap Housing and Oil Seals

(b) Front Wheel Drive Shifter Shaft and Fork (fig. 21). Replace
the front wheel drive shifter shaft, if bent or damaged. Replace the
fork if it has stripped set screw threads, if it is cracked or has bent forks.

(c) Clutch Shaft and Gear (fig. 21). Replace the clutch shaft if
the splines or gear teeth are chipped or worn, if the gear has any teeth
missing. Check the diameter of the pilot end of the clutch shaft. If
the diameter is less than 0.625 inch, replace the clutch shaft. Replace
the clutch gear, if it is worn or has any broken teeth.

(d) Output Shaft Bearing (fig. 21). Ball bearings with loose or
~ discolored balls or with pitted or cracked races must be replaced.

(3) INTERMEDIATE GEAR ASSEMBLY (fig. 25). Replace the inter-
mediate gear if excessively worn, or if any teeth are damaged. Check
the thickness of the thrust washers. If the thrust washers are less than
0.093 inch in thickness, replace them. Check the diameter of the
intermediate gear shaft. If the diameter is less than 0.750 inch, replace
the intermediate gear shaft. Replace the roller bearing, if the rollers
are scored or have flat spots,

(4) REAR OUTPUT SHAFT BEARING CAP ASSEMBLY (fig. 26). Re-
place the output shaft bearing cap if cracked or damaged. Replace
the speedometer drive gear if it is worn or has damaged teeth. Re-
place the oil seal in the output shaft bearing cap housing (subpar. ¢,
below). Replace the brake drum if it is worn or bent. Replace the
universal joint rear flange, if the splines are worn. Replace the dust
shield on the flange if bent.

(5) Ovurpur SHAFT AsSEMBLY (fig. 24). Replace the output
shaft if the splines are worn. Small nicks can be removed by honing
and then polishing with a fine stone. Measure the inside diameter of
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Figure 21 — Front Output Shaft Bearing Cap — Exploded View
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FRONT OUTPUT SHAFT TRANSFER CASE
BEARING CAP ASSEMBLY  GASKET
- 1 I

RA PD 28623

Figure 22 — Installing Front Output Shaft Bearing Cap to Transfer Case

the bushing in the output shaft. If it is greater than 0.627 inch, replace
the output shaft. Replace the output shaft gear if it is worn or has
any damaged teeth. Replace the sliding gear, if it is worn or has dam-
aged teeth. Measure the thickness of the thrust washer. If the thrust
washer thickness is less than 0.103 inch, replace it. Replace the roller
bearings if they are scored or have flat spots, or if the races are nicked
or cracked. N

(6) UNDER DRIVE SHIFTER FORK ASSEMBLY (fig. 24). Check
the fork for stripped set screw threads, cracked or bent forks. Replace
if in any of these conditions. Replace the under drive shifter shaft if
it is bent.

(7) SHIFT LEVER ASSEMBLY (fig. 29). Replace the shift levers
if found bent or damaged. Replace the shift lever spring if bent or
cracked. Measure the diameter of the shift lever pivot pin. If the
diameter is less than 0.500 inch, replace the pivot pin.

¢. Output Shaft Bearing Cap Oil Seal Replacement (fig. 20).
Drive the old oil seal out of the output shaft bearing cap housing, using
a suitable driver. Drive the oil seals out, working from the inside of
the cap housing. To install a new oil seal, use a driver the size of the
oil seal and drive the new seal in the output shaft bearing cap housing.

14. ASSEMBLY.

a. Assemble the Front Qutput Shaft Bearing Cap (fig. 21).
Insert the bearing in the output shaft bearing cap. Install the snap
ring that secures the bearing in the output shaft bearing cap. Insert
the clutch shaft through the bearing from the inside of the output shaft
bearing cap. Insert the front wheel drive shifter shaft in the output
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OQUTPUT SHAFT
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Figure 23 — Pressing Output Shaft Bearing on Output Shaft

shaft bearing cap through the outer side of the output shaft bearing
cap. Place the front wheel drive shifter fork in position on the clutch
gear. Slide the shifter fork on the shifter shaft and clutch gear on the
clutch shaft together. Install the set screw in the shift fork and secure
with a lock wire. Install the universal joint flange on the clutch shaft.
Install the washer and castellated nut that secure the universal joint
flange to the clutch shaft.

b. Install Under Drive Shifter Fork (fig. 20). Place the under
drive shifter fork in the transfer case housing. Insert the under drive
shifter shaft in the transfer case and shifter fork. Install the shifter
fork set screw that secures the fork to the shifter shaft. Secure the
set screw with lock wire.

c. Install Output Shaft in Transfer Case (figs. 23 and 24). Press
the rear output shaft bearing on the output shaft (fig. 23). Set the out-
put shaft sliding gear in the transfer case with the shifter fork in the
channel of the sliding gear. Place the output shaft gear in the transfer
case with the shoulder of the output shaft gear facing the sliding gear.
Insert the output shaft in the transfer case and through the gears. Slide
the thrust washer on the output shaft. Install the snap ring that secures
the output shaft gear on the shaft. Slide the front output shaft roller
bearing on the output shaft and, using a suitable driver, tap the roller
bearing snug against the snap ring. Tap the front roller bearing cup
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Figure 27 — Bottom Cover and Mainshaft Gear — Exploded View

in the transfer case until the cup is slightly below flush with the transfer
case. ‘Tap the rear bearing cup in the transfer case until the cup is
approximately 14 inch from the transfer case surface.

d. Install Front Output Shaft Bearing Cap to Transfer Case
(figs. 21 and 22). Place a new gasket in position on the transfer case.
Install the interlock (fig. 21) in the interlock opening on the bearing
cap. Slide the front output shaft bearing cap on the under drive shifter
shaft, being careful not to damage the oil seal in the output shaft bear-
ing cap. Install the five bolts that secure the front bearing cap to the
transfer case. Install the poppet ball, poppet spring and poppet plug
on both sides of the front bearing cap (fig. 21).

e. Install Intermediate Gear (fig. 25). Insert the roller bearings
in the intermediate gear. Place the thrust washers in the transfer case,
with the side having the bronze facing, toward the intermediate gear.
Apply grease to the thrust washers to hold them in position, if neces-
sary. Place the intermediate gear between the thrust washers in the
transfer case. Install the intermediate gear shaft in the transfer case.
Install the lock plate that secures the intermediate gear shaft to the
transfer case.

f. Install Rear Output Shaft Cap to Transfer Case (fig. 26). Slide
the speedometer drive gear on the output shaft. Install the oil seal in
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Figure 28 — Transfer Case

the rear output shaft cap (par. 13 ¢). Install the rear cutput shaft
cap, shims and gasket on the transfer case. Tighten the four cap screws
evenly to prevent cracking the output shaft cap. Shims are to be
added or removed until the output shaft has no end play, but turns
freely. When adjusting the bearings, each time shims are added, the
shaft must be free before attempting to tighten the output shaft cap
again, Insert the rear universal joint flange in the brake drum. Place
the four cap screws in the brake drum and universal joint flange, using
a suitable driver, drive the dust shield on the universal joint flange.
Install the rear universal joint flange on the output shaft, and install
the flat washer and nut,

g. Install Bottom Cover to Transfer Case (fig. 27). Install a new
gasket in position on the transfer case. Place the bottom cover on the
transfer case. Install the cap screws that secure the bottom cover to
the transfer case.
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Figure 29 — Transfer Case Shift Levers

h. Install Brake Band to Transfer Case (fig. 28). Place the brake
band on the brake drum. Place the brake band springs between the
rear output shaft bearing cap and the ends of the brake band. Install
the nut and bolt that secure the hand brake linkage to the rear output
shaft bearing cap. Insert the adjusting screw through the brake band
linkage, brake band springs, and install the adjusting nut. Install the
two anchor screws on the brake band.

15. INSTALLATION.

a. Raise Transfer Case. Raise the transfer case and line up the
clutch shaft ball joint in the transfer case. Line up the transfer case
with the transmission. Be sure the interlock is in position on the rear
of the transmission case before installing the transfer case to the trans-
mission (fig. 4). Install the five cap screws that secure the transfer
case to the transmission. Install the mounting bolt that secures the
transfer case to the transmission support crossmember.
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b. Install Mainshaft Gear (fig. 27). Insert the retainer and main-
shaft gear on the transmission mainshaft. Install the flat washer and
castellated nut that secure the mainshaft gear on the transmission
mainshaft. Place a new gasket and the rear cover on the transfer case
and install the cap screws that secure the cover to the case.

c. Inatall Cluteh. Hand Rraka and Snasdamater Cahles (fic 6)

AEACLCIEA LIECARUILY AAGIEIE IFAGARL GAiU UPUCRUIIEUITL LGPRTS \idige V S

Install the clevis that secures the clutch release fork cable to the clutch
shaft. Install the clevis pin that secures the hand brake cable to the
brake band. Install the cap screw that secures the hand brake clamp
to the transfer case rear output shaft cap. Install the speedometer
cable to the transfer case at the top of the rear output shaft cap.

d. Install Propeller Shaft and Transfer Case Shield (fig. 6).
Connect the rear propeller shaft to the transfer case (par. 17 b). Place
the transmission shield in position and install the five cap screws that
secure the shield to the transmission support crossmember. Instal’
the exhaust pipe clamp to the transmission shield. Fill the transfe:
case with specified oil to the proper level. Adjust the hand brake
band (refer to TM 9-803).

Section IV
PROPELLER (DRIVE) SHAFTS AND UNIVERSAL JOINTS

16. DESCRIPTION AND TABULATED DATA.

a. Description (fig. 2). The power from the transfer case is car-
ried through two propeller shafts. One propeller shaft runs from the
front of the transfer case to the front axle, and a second propeller shaft
runs from the rear of the transfer case to the rear axle. Each is equipped
with two universal joints. The splined slip joint at one end of each
shaft allows for variations in distance between the transfer case and
the axle units due to spring action. Two types of universal joints are
used; the U-bolt type and the solid yoke type.

b. Tabulated Data.
(1) PROPELLER SHAFTS.

Make ..o e Spicer
Shaft diameter .................coeeiiiii i 11 in.
Length (front) ...........ccoiiiiiiiiiii e 211Y ¢ in,
Length (rear) ...t 2014, in.
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(2) FRONT PROPELLER SHAFT FORWARD UNIVERSAL JOINT.

1, £ | YT PO TOTOT ORI Spicer
D oot U-bolt and solid yoke
MMOdEl ..o s 1268
BeATINES .....ovviiiiiiiiiee et Needle roller
(3) FRONT PROPELLER SHAFT REAR UNIVERSAL JOINT.
MAKE ..o Spicer
YD i U-bolt and solid yoke
Model ... s 1261
Bearings ...........cccceeiiiiiee it Needle roller

(4) REAR PROPELLER SHAFT FORWARD UNIVERSAL JOINT.

AR ..ot e Spicer
Y8 i Solid yoke slip joint
Model oo 1261
BeATINGS ......oooviiiiiiieiei e Needle roller
(5) REAR PROPELLER SHAFT REAR UNIVERSAL JOINT.
IMEAKE ..ooooeoeeeee oot ettt os e ab ettt Spicer
VPR e U-bolt and solid yoke
MOl ..o et e 1268
Bearings ...........cccceovvumiiineieeeieteinene i res Needle roller

17. REMOVAL.

a. Front Propeller Shaft (fig. 33). Bend the ears of the lock
plates off the U-bolt nuts. Remove the two nuts from each of the two
U-bolts at the front axle and at the transfer case. Remove the U-bolts
from the propeller shaft. Take care to hold the bearing races in place
on the universal joint to avoid losing the rollers,

b. Rear Propeller Shaft (fig. 34). The rear propeller shaft is
similar to the front propeller shaft with the exception of the solid yoke
type connection at the transfer case. Remove the nuts from the
U-bolts at the rear axle end. Remove the U-bolts. Slide the univer-
sal joint out of the universal joint rear flange. Care must be taken to
hold the bearing races on the universal joint to avoid losing the rollers.
Remove the four nuts that secure the universal joint flange yoke to the
rear flange at the transfer case. Remove the rear propeller shaft from
the vehicle.
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Figure 30 — Front Propeller Shaft
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Figure 31 — Rear Propeller Shaft

18. DISASSEMBLY.

a. Front Propeller Shaft (fig. 30).

(1) ReMOVE SNAP RINGs FroM Yoke (fig. 30). Place the pro-
peller shaft in a vise. Remove the snap rings that secure the spider
bearings in the yoke flange with a pair of pliers. If the snap ring does
not snap out of the groove, tap the end of the bearing lightly. This
will relieve the pressure against the snap ring.

(2) REMOVE SPIDER FROM YOKE (fig. 32). Drive lightly on the
end of the spider bearing until the opposite bearing is pushed out
of the yoke flange. Turn the assembly over in the vise and drive the
first spider bearing back out of its lug by driving on the exposed end
of the spider. Use a brass drift with a flat face about 14, inch smaller
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Figure 32 — Removing Spider Bearing

in diameter than the hole in the yoke, otherwise there is danger of
damaging the spider bearing. Repeat this operation for the other two
bearings, then lift out the spider, sliding to one side and tilting over
the top of the yoke.

(3) REMoOVE KNUCKLE FROM SHAFT (fig. 30). Bend the ears of
the dust cap off the knuckle. Slide the knuckle off the drive shaft.
Remove the split cork gasket from the bearing cap. Line up the slots
in the dust cap with the splines on the drive shaft and remove the cap
from the shaft.

b. Rear Propeller Shaft.

(1) REMOVE YOKE FLANGE (fig. 31). Place the propeller shaft
in a vise. Remove the four snap rings that secure the spider bearings
in the yoke flange and knuckle. Using a brass drift with a flat face
about 14, inch smaller than the hole in the yoke, drive lightly on the
end of the bearing until the opposite bearing is out of the yoke
fiange. Turn the assembly over in the vise and drive the first bearing
out of its lug by driving on the exposed end of the spider. Remove
the yoke flange from the spider.

(2) REMOVE SPIDER AND KNUCKLE (fig. 32). Remove the spider
from the knuckle (subpar. a (2), above). Remove the knuckle from
the propeller shaft (subpar. a (3), above).
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19. CLEANING, INSPECTION, AND REPAIR.

a. Clean all parts thoroughly with dry-cleaning solvent. Inspect
the drive shafts for cracks, broken welds, scored spider bearing sur-
faces, or bent shafts. Parts with any of these faults must be replaced.
Inspect the knuckle for worn splines, worn bearing surfaces and bear-
ings and plugged lubricant fittings. Check the diameter of the ma-
chined surface of the spiders. If the diameter is less than 0.595 inch,
replace the spider. Replace all grease seals regardless of their
condition.

20. ASSEMBLY.

a. Front Propeller Shaft (fig. 33). Place the propeller shaft in
a vise. Slide the dust cap on the drive shaft. Place a new cork
gasket in the cap. Slide the knuckle on the shaft splines, being sure
that the knuckle on the shaft is in the same angle as the yoke at the
opposite end of the propeller shaft. Slide the dust cap on the
shoulder of the knuckle and bend the ears of the cap over the
shoulder of the knuckle.

h. Rear Propeller Shaft (fig. 34)

ig. 34),

(1) INsTALL SPIDER IN YOKE FLANGE (fig. 34). Insert the spider
into the yoke flange. Tap the spider bearing approximately Y4 inch
into the yoke flange, using a brass drift approximately V4, inch
smaller than the hole in the yoke. Tap the other bearing into the
opposite end of the yoke flange until the bearing is in line with the
snap ring grooves. With a pair of pliers, install the snap rings on
both ends of the yoke flange. Insert the flange assembly in the
knuckle. Tap the bearing approximately % inch into the yoke.
Place the other bearing into the opposite end of the yoke, and tap
this bearing into the yoke until the bearing is in line with the snap
ring groove. Install the snap rings on both ends of the yoke.

(2) INsTALL KNUCKLE AND SPIDERS (fig. 34). Install the knuckle
on the propeller shaft (subpar. a (1), above).

21. INSTALLATION.

a. Rear Propeller Shaft. Place the propeller shaft with the yoke
flange end toward the transfer case (fig. 6). Install the four nuts
that secure the yoke flange to the transfer case. Insert the two spider
bearings on the spider at the rear axle end. Place the spider in the
universal joint rear flange. Install the two U-bolts that secure the
propeller shaft to the rear axle flange. Lubricate the propeller shaft
with specified lubricant.

b. Front Propeller Shaft. Place the propeller shaft with the
knuckle end at the transfer case. Insert the bearings on the spider
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and place the propell
transfer case. Install the two U-bolts that secure the propeller shaft
to the transfer case. Insert the two spider bearings on the spider
at the front axle end. Place the propeller shaft in the front axle
flange. Install the two U-bolts that secure the propeller shaft to the

universal joint flange. Lubricate the propeller shaft with specified

lubricant.

Section V

FRONT AXLE

22. DESCRIPTION AND DATA.

a. Description (fig. 2). The front axle assembly is a front wheel
driving unit, with specially designed spindle housings, and has a con-
ventional type differential with hypoid drive gears. The differential
parts are interchangeable with those of the rear axle, The axle shafts
are of the fullfloating type. The differential is mounted in the
housing similar to the rear axle, except that the drive pinion shaft is
toward the rear instead of the front and to the right of the center of
the axle, Three types of axle shafts and universal joints have been
used (Rzeppa, Bendix, and Tracta). The vehicles using the different
types of shafts are identified by an identification tag attached to the
spindle housing (fig. 35).

b. Data.
(1) FRONT AXLE.
MaKE ..o e Spicer
DIrive .. Through springs
PP oo Full-floating
(2) DIFFERENTIAL,
DIV oo Hypoid
Gear ratio ..o 4.88 to 1
Bearings ... Timken roller 2
Adjustment ... Shims
Gears (PIMION) ...ttt 2
(3) OIL CAPACITY ..ot e 21, pt
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Figure 35 — Front Axle Assembly in Vehicle

46



Ly

A—SPRING SHACKLE
B SHOCK ABSORBER

C—TIE ROD

D._BREATHER CAP

E— TIE ROD ENDS

F—SPRING SHACKLE

G—TIE ROD

H—LEFT ERONT SPRING

J_ SHOCK ABSORBER

K—TIE ROD CLAMP
L--TORQUE REACTION SPRING
M— DRAG LINK

N—DRAG LINK PLUG
O—PIVOT ARM

P_ DRAIN PLUG

Q- FRONT PROPELLER SHAFT
R—_ SPRING SEAT PLATE

S_TIE ROD CLAMP

T_TIE ROD ENDS

U—RIGHT FRONT SPRING
V_TIE ROD CLAMPS
W._AXLE SHAFT IDENTIFICATION TAG

legend for Figure 35 — Front Axle Assembly in Vehicle
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HYDRAULIC BRAKE HOSE CLAMP

HYDRAULIC BRAKE LINE

DRIVE FLANGE

RA PD 28749

Figure 36 — Removing Drive Flange With Puller Similar to
Puller 41-P-2912

23. REMOVAL.

a. Preliminary Work. Remove the drain plug at the differential
housing and drain the oil. Raise the vehicle until the weight is off
the front springs.

b. Disconnect Shock Absorbers and Drag Link (fig. 35). Remove
the cotter pin and flat washer that secure the shock absorber to the
spring seat plate at both front shock absorbers. Remove the drag
link plug at the pivot arm. Remove the drag link from the pivot
arm,

c. Disconnect Front Propeller Shaft and Spring U-bolts (fig. 35).
Disconnect the front propeller shaft at the front anxle (par. 17 a).
Remove the four nuts from the two U-bolts that secure the spring
seat plate. Remove the spring seat plate and U-bolts. Remove the
four nuts from the U-bolts at the torque reaction spring. Remove the
two U-bolts.

d. Disconnect Spring Shackles (fig. 35). Remove the lower spring
shackle bushing at the forward end of the front springs. Pull both
springs out of the spring shackles and drop the forward end of the
springs to the fioor. Roll the front axle assembly from the vehicle.
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RA PD 28750

Figure 37 — Removing Bearing Lock Nut With Wrench 41-W-3825-200
24. DISASSEMBLY.

a. Remove Wheels. Place the front axle assembly on two blacks.
Remove the five nuts that secure the wheels to the brake drum. Re-
move the wheels.

b. Remove Axle Shaft Assembly. Using a screwdriver, pry the
hub cap off the drive flange. Remove the cotter pin and castellated
nut from the axle shaft. Remove the six cap screws that secure the
drive flange to the hub. Install the puller 41-P-2912 or similar on
the drive flange and remove the drive flange (fig. 36). Bend the ear
of the lock washer off the bearing lock nut. Remove the bearing lock
nut, lock washer, and bearing adjustment nut, using the wheel bearing
nut wrench 41-W-3825-200 furnished with the vehicle (fig. 37). Slide
the brake drum and hub assembly, including the wheel bearings, off
the spindle. Disconnect the hydraulic brake line at the brake hose
guard (fig. 36). Remove the six cap screws that secure the brake
plate to the spindle housing. Remove the brake plate from the spin-
dle. Slide the spindle off the axle shaft. The axle shaft can now
be removed from the housing. If equipped with a Tracta universal
joint axle shaft, see subparagraph ¢, below. Use the same procedure
to disassemble the other end of the front axle shaft.

¢. Axle Shaft Disassembly. Three types of axle shaft universal
joints, as shown in figures 38, 42, and 44, are used in the front axle.

855473 O - 49 - 4 19
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RA PD 28752
Figure 39 — Removing Balls From Cage

Disassembly procedures for each are given in steps (1), (2), and (3),
below.

(1) RzepPA UNIVERSAL JOINT.

(a) Remove Inner Axle Shaft (fig. 59). Remove the three flat
head screws that secure the retainer to the inner ball race. Slide the
inner axle shaft out of the universal joint. Remove the pilot pin
from the outer axle shaft. If the pilot pin does not drop out of the
outer axle shaft, hold the shaft upside down and tap the shaft on a
piece of wood.

(b) Remove Balls From Cage (fig. 39). Tilt the cage in the
axle shaft cup until the opposite side of the cage is out of the hous-
ing. It may be necessary to use a brass drift and hammer to tilt the
cage. Use a screwdriver to pry the steel ball out of the cage. Re-
peat this operation until all the balls are removed.

(c) Remove Cage and Inner Race From Axle Shaft (fig. 40).
Turn the cage in the axle shaft cup in line with the shaft and with
the two larger elongated holes between two bosses in the shaft. Lift
the cage and inner race from the axle shaft cup.

(d) Remove Inner Race From Cage (fig. 41). Turn the inner
race in the cage so that one of the bosses on the inner race can be
dropped into one of the two elongated holes in the cage. Remove
the inner race from the cage.

(2) BeEnNDIX UNIVERSAL JOINT (figs. 42 and 43). Place the axle
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RA PD 28754

Figure 40 — Removing Cage and Inner Race From Axle Shaft
(Rzeppa Joint)

RA PD 28753
Figure 41 — Removing Inner Race From Cage {Rzeppa Joint)
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GROOVED SURFACE
OF CENTER BALL

RA PD 329146

Figure 42 — Front Axle Shaft (Bendix Type)

shaft in a vise and with a long nosed drift remove the groove pir
from the universal joint knuckle. Remove the axle shaft from the
vise. Tap the knuckle end of the axle shaft on a wood block until
the center ball pin drops in the groove pin hole. Place the axle
shaft with the knuckle end (short end) in a vise. Bend the axle
shaft so that the center ball can be rotated until the grooved surface
of the center ball is facing the first ball that is to be removed.
Holding the axle shaft in a bent position, raise the shaft until the
first ball to be removed slides into the groove of the center ball, and
remove the ball. Remove the axle shaft from the knuckle. The three
remaining balls will drop out of the knuckle,

(3) TRAcCTA UNIVERSAL JOINT (fig. 45). Remove the outer por-
tion of the axle shaft and the outer portion of the universal joint
from the axle housing. Pull the inner portion of the axle shaft and
the inner portion of the universal joint out of the housing.

d. Remove Spindle Housing (fig. 46). Remove the castellated
nut that secures the tie rod ends to the two spindle arms. Remove
the two castellated nuts that secure the two tie rod ends to the steer-
ing pivot arm and remove the two tie rods. Remove the hydraulic
brake hose clamp from the hydraulic brake line at the brake hose
guard. Remove the four nuts that secure the brake hose guard and
spindle arm to the spindle housing. Remove the spindle arm and
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Figure 44 — Front Axle Shaft (Tracta Type)

BUSHING UNIVERSAL JOINT

AXLE SHAFT INNER PORTION  |NNER PORTION
UNIVERSAL JOINT
ourea PORTION

AXLE SHAFT
OUTER PORTION

0\

RA PD 329200
Figure 45 — Front axle Shaft — Expleded View (Tracta Type)

shims from the spindle housing. Remove the four cap screws that
secure the lower bearing cap to the spindle housing. Remove the
bearing cap and shims. Remove the eight cap screws that secure
the spindle housing oil seal retainer to the spindle housing. Remove
the spindle housing from the axle housing. Use the same procedure
for disassembling the other spindle housing.

e. Remove Differential (fig. 47). Remove the ten cap screws that
secure the differential cover to the differential housing. Remove the
differential cover and gasket. Remove the two cap screws from the
bearing cap at each end of the differential gears and remove the
caps. Remove the differential gear assembly from the housing, using
a pry bar, if necessary. Reinstall the bearing caps in the housing,
noting the markings (fig. 47) to assure their being installed in their
correct location,

f. Disassemble Differential.

(1) REMOVE DIFFERENTIAL PINION GEARS AND AXLE SHAFT
GEARs (fig. 48). Place the differential assembly in a vise equipped
with brass jaws. With a long nosed drift, drive the differential
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Figure 47 — Differential Assembly
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Figure 48 — Removing Pinion Shaft Lock Pin
57



TM 9-1803B
24

ORDNANCE MAINTENANCE — POWER TRAIN, BODY, AND FRAME FOR %-TON 4x 4 TRUCK
(WILLYS-OVERLAND MODEL MB AND FORD MODEL GPW)

RA PD 28757

Figure 49 — Removing Bearings From Differential Case With
Special Tool 41-R-2378-30

pinion shaft tapered pin out of the differential gear case. Tap the
differential pinion shaft from the case with a brass drift and hammer.
Remove the two differential pinion gears and thrust washers and the
two axle shaft gears and thrust washers from the case.

(2) REeMOVE RING GEAR FrRoOM Casg (fig. 47). Bend the ears
of the lock plates off the cap screws. Remove the cap screws that
secure the ring gear to the case, and remove the ring gear.

(3) REMOVE ROLLER BEARING FROM DIFFERENTIAL CASE
(fig. 49). Place the differential case in a vise. Install the bearing
remover 41-R-2378-30 to the roller bearing. Remove the roller
bearing from each end of the differential case. Remove the shims,
noting the thickness of the shims removed from each end.

g- Remove Drive Pinion. Remove the nut and flat washer that
secure the universal joint flange to the drive pinion. Install the
puller 41-P-2905-60 to the universal joint flange (fig. 50) and remove
the flange. Using a brass drift and hammer, drive the drive pinion
out of the axle housing (fig. 51). Remove the shims and spacer
from the drive pinion, noting the thickness of the shims removed
from the pinion,
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Figure 50 — Removing Universal Joint Axle End Flange With
Puller 41-P-2905-60
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Figure 51 — Removing Drive Pinion
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RA PD 28761

Figure 52 — Installing Pinion Outer Bearing Cup

25. CLEANING, INSPECTION, AND REPAIR.

a. Cleaning. Clean all parts in dry-cleaning solvent. Rotate the
bearings while immersed in the dry-cleaning solvent until all trace
of lubricant has been removed. Oil the bearings to prevent corro-
sion of the highly polished surface unless they are to be used
immediately.

b. Inspection and Repair.

(1) AxLE HousiNG (fig. 53).

(a) Inspection. Replace the axle housing if it is bent or has any
broken welds or cracks. Drive pinion bearing cups that are pitted,
corroded or discolored due to overheating must be replaced (step
(c), below). Spindle housing bearing cups that are pitted or cor-
roded must be replaced (step (d), below). Replace the oil seals in
the axle housing regardless of their condition (step (e), below). Re-
place the differential cover, if cracked or if it has damaged threads
in the filler plug hole. Check the cover for missing or damaged
breather cap. Check the steering pivot arm shaft. If the diameter
is less thar. 0.747 inch, replace the pivot shaft (step (b), below). If
the front axle is equipped with a Tracta type axle shaft, measure the
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BRASS DRIFT SPINDLE BEARING CUP
RA PD 28763

Figure 54 — Removing Spindle Bearing Cup From Axle Housing

inside diameter of the housing at each end of the axle housing. If
the bushing is worn to more than 1.285 inch, replace the bushing
(step (f), below).

{b) Pivot Arm Shaft Replacement (fig. 53). With a long nosed
drift, drive out the dowel that secures the pivot arm shaft to the axle
housing. Tap the shaft out of the housing. To install a new pivot
arm shaft, insert it in the bracket on the housing with the dowel slot
in line with the dowel hole. Drive dowel in place.

(c) Drive Pinion Bearing Cup Replacement. Remove the inner
and outer bearing cups, using a standard puller, noting the thickness
of the shims when removing the inner bearing cup. To install new
bearing cups, use a brass drift and hammer. Place the original
thickness of shims behind the inner bearing cup and tap the bearing
cups lightly around the entire circumference until flush with the
shoulder in the axle housing (fig. 52).

(d) Spindle Housing Bearing Cup Replacement. Working
through one of the bearing cups, tap the opposite bearing cup out
of the axle housing, using a brass drift and hammer (fig. 54). To
install new bearing cups, place the bearing cup in position and tap
the cup lightly until it is flush with the shoulder in the axle housing.
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Figure 55 — Removing Oil Seal From Outer End of Axie Housing
With Remover 41-R-2384-38

RA PD 28765
Figure 56 — Installing Oil Seal, With Replacer 41-R-2391-20

(e) Oil Seal Replacement (fig. 55). To remove the outer axle
shaft oil seal, remove the oil seal retainer. Use a screwdriver to
pry the retainer out of the housing. Use the oil seal remover
41-R-2384-38 to remove the inner and outer oil seals (figs. 55 and
80). To install the inner and outer oil seals, use the oil seal replacer
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41-R-2391-20 and tap the oil seals in the inner and outer ends of the
axle housing (fig. 56). Using a brass hammer, tap the oil seal re-

tainer in the outer end of the axle shaft housing.

mrscten £ Tocatlo bt DT ncranand b oo Al
(‘/ Axle nuusnlg DuUsning Répiacermeiit (rur Tracta T ypée Axle

Shafts Only). Remove the bushing from the outer end of the axle
housing, using a standard puller. To install a new bushing, place
the bushing in position in the axle housing and using a suitable
driver, drive the bushing in the housing until it is flush with the shoul-
der in the axle housing.

(2) Drive PINION AsSEMBLY (fig. 57). Roller bearings that
are pitted, corroded or discolored due to overheating must be re-
placed. Replace the drive pinion if it has worn or broken teeth.
The differential ring gear and the drive pinion assembly are fur-
nished only in matched sets and if either is found damaged, both
must be replaced. Small nicks can be removed from the pinion gear
with a fine stone.

(3) DIFFERENTIAL ASSEMBLY (fig. 58). Replace any gear that
is excessively worn or has any broken teeth. The differential ring
gear and the drive pinion assembly are furnished only in matched
sets and if either is found damaged, both must be replaced. Replace
the differential pinion gears, if the inside diameter is worn to more
than 0.627 inch. Replace the differential pinion shaft if the diameter
is less than 0.623 inch. Replace the axle shaft gears if the outside
diameter of the hub is worn to less than 1.498 inches. Replace the
differential pinion gear and axle shaft gear thrust washers if the thick-
ness is worn to less than 0.32 inch. Roller bearings and races that
are pitted, corroded or discolored due to overheating must be re-
placed. All shims that were damaged during the disassembly must
be replaced.

(4) AXLE SHAFTS. Three different types of axle shaft universal
joints as shown in figures 38, 42, and 44 are used in front axles.
Inspection of each of these three types is covered in steps (a), (b),
and (c), below.

(a) Rzeppa Universal Joint (fig. 59). Replace the inner axle
shaft if it is bent or has worn splines, Using a new axle shaft gear
as a gage, slip it on the inner axle shaft and check the backlash.
If the backlash is more than 0.005 inch, replace the axle shaft. Re-
place the outer axle shaft if it has worn splines or nicked ball bearing
surfaces. Replace the inner race if it is found to be excessively worn.
Small nicks or scratches can be removed with a fine stone. Replace
steel balls that have flat spots. Replace the cage if it is cracked.

(b) Bendix Universal Joint (fig. 43). Replace the inner axle
shaft if it is bent or has worn splines or worn universal joint ball
surface. Replace the universal joint knuckle if it has worn splines or
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Figure 62 — Pivot Arm — Exploded View

worn ball surfaces. Small nicks or scratches can be removed with
a fine stone. Replace universal joint balls, if they are excessively
worn or have any flat spots.

(c) Tracta Universal Joint (fig. 45). Replace the inner portion
or the outer portion of the axle shafts, if they are bent or have worn
splines. Replace the inner portion or the outer portion of the uni-
versal joints, if they are cracked or excessively worn. Small nicks or
scratches can be removed with a fine stone.

(5) TiE Robps AND PivoT ARM (figs. 60, 61, and 62).

(a) Inspection. Replace the tie rods if bent or damaged. Re-
place the tie rod ends if the sockets are loose (step (b), below).
Replace the pivot arm, if it is bent or has a worn ball joint. Replace
the needle roller bearings in the pivot arm if they are loose or ex-
cessively worn (step (c), below).

(b) Tie Rod End Replacement (figs. 60 and 61). Loosen the
tie rod clamps at both ends of the tie rod. Remove the tie rod ends
from the tie rods. To install tie rod ends, place the tie rod clamps
on the tie rod. Install the tie rod ends.

(c) Pivot Arm Needle Bearing Replacement (fig. 62). Place
the pivot arm in a press and with a suitable driver, press out the two
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Figure 63 — Replacing Spindle Bearing Pin in Spindle Arm

needle bearings. To install the needle bearings, press one needle
bearing in the pivot arm about 144 inch below the shoulder of the
pivot arm, then turn the pivot arm over and press the other bearing
in the arm about 144 inch below the shoulder of the pivot arm.

(6) SPINDLE ARM AND SPINDLE HOUSING BEARING CAP.

(a) Inspection. Replace the spindle arm if bent. Replace the
spindle arm bearing pin if the diameter of the pin is worn to less
than 0.623 inch. Replace the spindle housing bearing cap pin if it is
worn to less than 0.625 inch (step (b), below).

(b) Spindle Bearing Pin Replacement. Place the spindle hous-
ing bearing cap or the spindle arm (fig. 76) in a press and with a
suitable driver, press out the bearing pin. To install a new pin, use
a suitable driver and press the pin in until it is flush with the outer
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#A PD 28774
Figure 64 — Removing Spindle Bushing

RA PD 28773
Figure 65 — Pressing New Bushing in Spindle
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Figure 66 — Installing Inner Bearing on Pinion

shoulder. The same procedure applies to both the spindle housing
bearing cap and the spindle arm (fig. 63).

(7) SpiNDLE HOUSING AND SPINDLE (fig. 76).

‘(a) Inspection. Replace the spindle housing if it is cracked. If
the studs on the spindle housing are bent, broken or damaged, replace
them (step (b), below). Replace the spindle, if it has damaged
threads or grooved bearing surfaces. If the inner diameter of the
spindle bushing is more than 1.225 inch, replace the bushing (subpar.
(c), below).

(b) Broken Stud Replacement. Indent the end of the broken
stud exactly in the center with a center punch. Drill approximately
two-thirds through the broken stud, using a small drill, then follow
up with a larger drill (the size of the drill depending on the size of
the stud to be removed). The drill selected, however, must leave a
wall thicker than the depth of the threads. Select an extractor of
the proper size. Insert it into the drilled hole and screw out the
remaining part of the broken stud. To install a new stud, use a
standard stud driver and drive all studs until no threads show at the
bottom of the stud. If the stud is too tight or too loose in the stud
hole, select another stud.

(c) Spindle Bushing Replacement. The spindle bushing can be
removed with a center punch as shown in figure 64, To install a
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RA PD 28775

Figure 67 — Checking Pinion in Differential Housing With Gage
41-G-176

new bushing, use a suitable driver and press the bushing in the spindle
(fig. 65).

26. ASSEMBLY.

a. Install Inner Bearing on Pinion (fig. 66). Press the inner bear-
ing on the pinion, using an arbor press. Make sure the bearing is
seated against the shoulder of the pinion gear when installed.

b. Adjust Pinion in Housing (fig. 67). Place the pinion in the
differential housing. Install the 41-G-176 gage to check the setting
from the back face of the pinion to the center line of the differential
case bearing. The standard setting is 0.719 inch. If the gage read-
ing is more than 0.179 inch, shims will have to be added to the inner
bearing cup (par. 25 b (1) (c)). If the gage reading is less than
0.719 inch, shims will have to be removed from the inner bearing cup

(par. 25 b (1) (c)).

¢. Install Quter Bearing on Pinion (fig. 57). After the correct
pinion setting has been obtained, install the spacer and the original
amount of shims on the pinion. If the thickness of the original shims
is unknown, install the shims totaling approximately 0.060 inch thick
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Figure 68 — Installing Differential Bearing, Using Special Replacer
41-R-2391-65

before installing the outer bearing. Start the outer bearing on the
pinion. Install the oil slinger on the pinion.

d. Adjust the Outer Bearing. Place the universal joint flange on
the pinion. Install the nut on the universal joint flange and draw
the flange down tight. Turn the universal joint flange, if there is a
slight drag, the pinion bearing adjustment is correct. If the pinion
turns with difficulty or can’t be turned by hand, shims will have to
be added behind the outer bearing. If the pinion turns loosely, shims
will have to be removed. If the pinion bearing adjustment is not
correct, remove the universal joint flange, and add or remove shims
until the correct adjustment is obtained. After the correct adjust-
ment is obtained, again remove the universal joint flange and install
the oil seal on the pinion. Install the universal joint flange. Install
the nut and cotter pin.

e. Install Gears in Differential Case (fig. 58). Place the axle
shaft gear thrust washers on the two axle shaft gears. Place the axle
shaft gears in the case. Place the two differential pinion thrust
washers and gears in the case. Install the differential pinion gear
shaft in the case. Install the pinion shaft lock pin in the case and
stake the pinion shaft lock pin to prevent the pin from coming out.
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RA PD 28778 _

Figure 69 —Checking Clearance Between Differential Case and Bearing

f. Install Differential Ring Gear (fig. 58). Place the differential
ring gear in position on the case. Install the lock plates and cap
screws that secure the ring gear to the case. Bend the ears of the
lock plates on the cap screws.

g- Install Roller Bearings on Case (fig. 68). If all the original
parts have been used in the differential assembly, add the same
thickness of shims as originally used and press the roller bearings
on the case, then proceed with subparagraph h, below. If the original
parts are not being used, or if the original shim thickness is not
known, install the roller bearings on the case without the shims, and
proceed with subparagraph i, below,

h. Install Differential Assembly in Housing (fig. 47). Place the
bearing cups on the roller bearings. Tilt the bearing cups in order to
start the assembly in the housing, Tap the bearing cups lightly
until the assembly is seated firmly in the housing. Install the two
bearing caps so the numbers on the cdaps and the housing face the
same way and match in every way as shown in figure 47. If the
differential assembly being used is not the one originally in the axle,
proceed with subparagraph i, below.

i. Adjust Differential Assembly (fig. 69). Place the bearing cups
on the differential assembly and place the assembly in the housing.

76



TM 9-1803B
26

POWER TRAIN

'RA PD 26780
Figure 70 — Checking Ring Gear Backliash With Dial Indicator 41-1-100

Slide the assembly to one side of the housing. Check the clearance
between the bearing cup and differential housing with a feeler gage.
After this clearance has been determined, add 0.008 inch. This will
give the thickness of shims required for proper bearing adjustment.
Remove the differential assembly from the housing. Remove the
bearings from the differential case (par. 24 f (3)). Install the
amount of shims determined above in equal amounts on each side
of the case and install the bearings back on the case (subpar. g,
above). Tilt the bearing cups and place the differential in the hous-
ing. Tap the bearing cups lightly until the assembly is seated firmly
in the housing. Install the two bearing caps so the numbers on the
caps and the housing face the same way, and match in every way.

j» Check Backlash (fig. 70). Install a dial indicator 41-I-100 on
the differential housing so that the indicator contact is resting on the
surface of a ring gear tooth as shown in figure 70. Rotate the ring
gear back and forth to determine the backlash. If the backlash is
less than 0.005 inch or more than 0.007 inch, remove the differential
from the housing (par. 24 e) and remove the bearings from the
differential case (par. 24 f (3) ). If the backlash was more than
0.007 inch, the ring gear must be brought closer to the pinion. If the
backlash was less than 0.005 inch, the ring gear must be moved away
from the pinion. This is accomplished by moving shims equal to the
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Figure 71 —Checking Ring Gear Run-out With Dial Indicator 41-I1-100

error in backlash from one side of the case and adding them to the
other side. Install the bearings on the case (subpar. g, above). In-
stall differential in housing (subpar. h, above) and recheck the
backlash.

k. Check Ring Gear Run-out (fig. 71). Install a dial indicator on
the differential housing so that the indicator contact is resting on
the flat side of the ring gear as shown in figure 71, Turn the pinion
drive flange by hand to determine the run-out on the ring gear, The
run-out should not exceed 0.003 inch. If the run-out is more than
0.003 inch, remove the differential assembly from the housing (par.
24 e), and remove the ring gear from the differential case. Check
the surface of the differential case and the ring gear for chips or
small nicks, which might have occurred during the assembly of the
differential. If any small nicks are found, remove them with a fine
stone, also check the flange on the differential case for being sprung.
Reinstall the differential assembly in the housing (subpar. h, above)
and recheck the ring gear run-out.

L. Install Differential Cover (fig. 46). Place a new gasket and
the differential cover in place on the axle housing. Install the 10
cap screws that secure the cover to the housing.
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Figure 72 — Checking Tension of Spindle Housing

m. Install Pivot Arm (fig. 46). Insert the two rubber seals in
the pivot arm. Place the flat washer on the pivot arm shaft. Place
the pivot arm on the shaft with the ball joint of the arm facing
downward. Place the flat washer and dust shield on the shaft, Ir
stall the castellated nut and cotter pin.

n. Install Spindle Housing (fig. 76). Dip the two spindle housing
bearings in grease. Place the bearings in the bearing cups on the
axle housing. Place the spindle housing on the axle housing with
the grease plug to the rear of the vehicle. Install shims totaling
0.048 incb thick on the spindle bearing cap and the spindle arm.
Shims are available in thicknesses of 0.003 inch, 0.005 inch, 0.010
inch and 0.030 inch. Install one of each size on the top and bottom
of the spindle housing. Place the lower bearing cap on the spindle
housing and install the four nuts that secure the cap to the spindle
housing. Place the spindle arm on the spindle housing and install
the four nuts that secure the spindle arm to the spindle housing,

o. Adjust Spindle Housing (fig. 72). Check the tension of the
spindle housing by hooking a scale to the end of the spindle arm.
The tension should not be more than 6 pounds or less than 4 pounds.
If the tension is over 6 pounds, shims must be removed from the
spindle housing. If the tension is less than 4 pounds, shims must be
added. When removing or adding shims, be sure the same thickness
is removed from, or added to, both ends of the spindle housing. Re-
move, or add, shims until the correct tension is obtained.

p. Insiall Spindle Housing Oil Seal (fig. 76). Place a new gasket
on the spindle housing. Place the upper and lower halves of the oil
seal on the spindle housing. Install the four cap screws that secure
the lower half of the oil seal to the spindle housing. Place the axle
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shaft identification tag on the upper half of the oil seal. Install the
. four cap screws that secure the upper half of the oil seal to the
spindle housing.

q. Assemble Axle Shafts. Three different types of front axle uni-
versal joints (figs. 38, 42, and 44) are used. Assembly procedures
for the Rzeppa and Bendix types are covered in subparagraphs (1)
and (2), below. The Tracta type front axle universal joint (fig. 43)
requires no assembly before installation (subpar. r (2), below).

(1) Rzeppa JoINT (fig. 38). Hold the cage in a horizontal
position and hold the inner race in a vertical position (fig. 41). In-
sert the inner race in the cage, dropping one of the inner race bosses
into one of the larger elongated holes. When the race is entered in
the cage, turn the race so that it is entirely in the cage. Line up the
two larger elongated holes with the bosses on the axle shaft (fig. 40).
Slide the cage in the axle shaft. Holding the cage in this position,
insert the thrust washer (fig. 59) behind the cage. Tilt the cage so
that it is flush with the shaft. Tilt the cage so that a steel ball can
be inserted in the elongated hole (fig. 39). After the steel ball is ifi
position, push the cage down until the opposite side of the cage is
exposed. Insert another steel ball in the elongated hole on the cage
and push the cage down. Repeat this operation until all the steel
balls are in the cage. Insert the pilot pin (fig. 59) in position. Insert
the retainer on the axle shaft and secure the retainer with the snap
ring. Insert the inner shaft in the outer shaft. Install the three flat
head screws that secure the retainer to the inner race.

(2) BENDIX JOINT (figs. 42 and 43). Place the universal joint
knuckle in an upright position in a vise. Insert the center ball in
the hole of the knuckle. Place the center ball in its race on the
center ball pin hole. Arrange the center ball so that the grooved
side of the center ball is away from the pin hole. Insert the three
universal joint balls in their races. Arrange the center ball so that
the grooved side is in line with the race of the last ball to be in-
stalled as shown in figure 42 and drop the ball in its race. Rotate
the center ball in its race until the hole in the ball is in line with the
center ball pin. Remove the assembly from the vise. Turn the
assembly over so that the pin may drop in the hole of the center ball.
Install the grooved pin in the knuckle and stake the pin to prevent
it from coming out.

r. Install Axle Shaft.

(1) BeNDIX AND RzEPPA JOINTS. Slide the axle shaft in the
axle housing. It will be necessary to turn the axle shaft until the
splines on the axle shaft are in line with the axle shaft gear in the
differential.
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Figure 73 — Checking Clearance Between Drive Flange and Hub

(2) TRracTA JOINT (fig. 45). Slide the inner portion of the axle
shaft and the inner portion of the universal joint into the axle hous-
ing. Turn the axle shaft so as to line up the splines of the axle shaft
with the axle shaft gear in the differential. Slide the outer portion of
the universal joint on the outer portion of the axle shaft. Line up
the slots of the .two universal joints and slide the outer axle shaft
in place on the axle.

8. Install Brake Plate and Spindle. Place the spindle on the
spindle housing. Place the brake plate on the spindle with the wheel
cylinder toward the top of the brake plate. Line up the holes in the
brake plate and spindle with the spindle housing. Install the six cap
screws that secure them to the spindle housing.

t. Install Hydraulic Brake Hose (fig. 46). Install the brake hose
to the brake line on the axle housing. Install the clamp to the brake
hose at the bracket on the axle housing. Insert the brake hose
through the guard and connect the hose to the brake line on the
brake plate. Install the brake hose clamp at the guard.

u. Install Hub and Brake Drum (fig. 46). Pack the wheel bear-
ings with the specified lubricant. Insert the hub and brake drum on
the spindle with the inner wheel bearing and grease retainer in the
hub. Insert the smaller thrust washer on the spindle and install the
bearing adjusting nut, Tighten the adjusting nut until the brake
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Figure 74 — Checking Wheels With Straightedge
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drum binds when turned; then back off the adjusting nut one-eighth
turn. This will give the correct wheel bearing adjustment. Install
the lock washer and lock nut on the spindle. Bend the ears of the
lock washer over the lock nut.

v. Install Drive Flange (fig. 73).

(1) Rzeppa TYPE AXLE SHAFTS. Install a 0.060-inch thickness
of shims between the drive flange and the hub. Place the drive flange
on the axle shaft. Install the six cap screws that secure the drive
flange to the hub. Install the castellated nut on the axle shaft. In-
stall the hub cap on the drive flange.

(2) BENDIX OR TRACTA TYPE AXLE SHAFT (fig. 73). Place the
drive flange on the axle shaft. Install the castellated nut on the axle
shaft and draw it down tight. Turn the front wheels to the maxi-
mum left or right and measure the space between the drive flange
and hub with a feeler gage (fig. 73) to determine the number of
shims to be installed. Remove the nut from the axle shaft and re-
move the drive flange. Add the required thickness of shims between
the drive flange and the hub. Install the six cap screws that secure
the drive flange to the hub. Install the castellated nut on the axle
shaft. Back off the nut on the axle shaft until a 0.50-inch feeler gage
can pass between the nut and drive flange. Tap the nut on the axle
shaft lightly. The axle shaft will meve inward. Again check the
space between the nut and drive flange. The space should not be
less than 0.015 inch or more than 0.035 inch. If the space is less
than 0.015 inch, add shims behind the drive flange and hub until this
limit is obtained. If the space is more than 0.035 inch, remove shims
from the drive flange until the above limit is obtained. Draw the
nut on the axle shaft up tight. Install the hub cap.

w  Install Tie Rods (fig. 46). Insert the ends of the tie rods in
the spindle arms and pivot arm. Be sure the dust shield and felt
washer are on the tie rod ends. Install the castellated nuts that
secure the tie rod ends to the spindie arms and to the pivot arm.

27. INSTALLATION.

a. Preliminary Work. Place a hydraulic jack under the front axle
assembly. Roll the assembly under the vehicle. Raise the assembly
until the front springs can be raised and secure to the spring shackles.
Lower the jack to allow the axle assembly to rest on the springs.

b. Install Spring U-bolts (fig. 35). Place the spring U-bolts in
position on the axle housing. Install the spring seat plate on the
U-bolts at the right side of the axle. Install the four nuts that secure
the spring seat to the U-bolts. Raise the torque reaction spring in
position on the U-bolts on the left side. Install the nuts that secure
the torque reaction spring to the U-bolts.

83



TM 9-1803B
27

ORDNANCE MAINTENANCE — POWER TRAIN, BODY, AN
ND

ND FRAME FOR %4-TON 4x4 TRUCK
FORD MODEL GPW)

(WILLYS-OVERLAND MODEL MB AN

RA PD 28869

Gage 41-G-510

ining

Wheel Al

ing

Figure 75 — Adjusting Toe-in, Us




T™ 9-1803B
27

POWER TRAIN
AXLE SHAFT IDENTIFICATION TAG

OIL SEAL RETAINER
z NUTS

e A 9

49

B

PRESSURE STRIP SPINDLE ARM

OlL SEAL
P« SPINDLE BEARING

. EB_ s L srims
« \5 NDLE BEARING &}?

Ccup
SPINDLE HOUSING
SPINDLE BUSHING

HOUSING

SPINDLE -0 |
BEARING CUP @iy

SPINDLE
BEARING

SPINDLE

OIL SEAL

RETAINER

SHIMS

SPINDLE BEARING CAP

1 LOCK WASHERS
NUTS =
OIL SEAL w g NUTS

RETAINER
RA PD 28781

GASKET
OIL SEAL
PRESSURE STRiP

Figure 76 — Spindle Housing — Exploded View

e. Install Shock Absorbers (fig. 35). Insert a rubber mounting
in each side of each shock absorber eye. Place the shock absorber
on the mounting bracket at the spring seat plate. If new rubber
mountings are being used, compress them with compressor
41-C-2554-400. Install the flat washer and cotter pin that secure
the shock absorber to the spring seat plate. Place the left shock
absorber on the mounting bracket st the torque reaction spring.
Install the flat washer and cotter pin that secure the shock absorber
to the torque reaction spring.

d. Install Propeller Shaft, Drag Link, and Wheels (fig. 35).
Install the propeller shaft to the front axle (par. 21 b). Place the
drag link in the ball joint on the pivot arm. Install the drag link
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plug on the drag link. Install the cotter pin in the drag link plug.
Install the wheels.

e. Lubricate. Fill the differential to proper level with specified
oil. Apply specified grease in each spindle housing and to all fittings.
Bieed the hydraulic brake system. Refer to TM 9-803.

28. WHEEL ALINEMENT.

a. Caster and Camber. The caster and camber is established at

La tims of manifactiire and canna be altered bv anvy
the time of manufacture and cannot be altered by any adjustment.

b. Toe-in.

(1) EquarLize TiE Rops (fig. 74). Set the pivot arm parallel
to the axle and place a straightedge against the left rear and left
front wheel. If the rear or front sides of the front tire do not touch
the straightedge, the tie rods must be adjusted. Loosen the tie rod
clamps at both ends of the left tie rod. Turn the tie rod tube clock-
wise to bring the forward side of the front wheel inward, or counter-
clockwise to bring the rear side of the front wheel inward. Adjust
until the straightedge touches the side of the front tire at both front
and rear. Repeat this procedure on the right-hand side of the vehicle.

(2) Apjust ToEe-IN (fig. 75). After the tie rods have been
equalized, pull the vehicle forward at least three fe_. to remove the
backlash and place the telescoping wheel alining gage 41-G-510 be-
tween the wheels in front of the axle so that the chains on both ends
of the gage are barely touching the floor. Set the scale so the pointer
registers zero. Pull the vehicle forward until the gage is brought to
a position back of the axle with both chains barely touching the floor.
The reading at this point will be the amount of toe-in or toe-out.
Adjust the right-hand tie rod until a toe-in of 144 inch is obtained.
Recheck the toe-in after making the adjustment. Tighten the tie rod
clamps.

Section VI

REAR AXLE

29. DESCRIPTION AND DATA.

a. Description (fig. 78). The rear axle is the full-floating type,
designed so that the axle shafts can be removed without disturbing
the wheels. The differential drive is of the hypoid type. The dif-
ferential parts are identical and are interchangeable with the front
axle.
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b. Data.
Rear Axle:
TYPC o Full-floating
MAKE o Spicer
DIive ... Through springs
Road clearance ..., 873 in.
Differential:
YD e Hypoid
Ratio ... e 488 to 1
Bearings ... ... Timken roller
Oil capacity (Pt) ..o 25
Pinion Shaft:
Bearings ... Timken
Adjustment ... Shims
Backlash ........................ccoo 0.005 to 0.007 in.

30. REMOVAL.

a. Preliminary Work. Remove the differential drain plug and
drain’the oil. Raise the rear of the vehicle until the weight of the
vehicle is off the rear springs.

b. Disconnect Propeller Shaft (fig. 77). Remove the four nuts
and two U-bolts that secure the propeller shaft to the universal joint
flange at the rear axle. Slide the propeller shaft off the universal
joint flange. Wrap a piece of tape around the bearings on the
propeller shaft to prevent losing the bearings.

¢. Disconnect Shock Absorbers and Hydraulic Brake Line
(fig. 77). Remove the cotter pin and flat washer that secure the two
rear shock absorbers to the bracket on the spring seat plates. Pull
the shock absorbers off the bracket. Disconnect the hydraulic brake
line leading to the rear axle at the differential housing.

d. Remove Spring U-bolts (fig. 77). Remove the four nuts that
secure the spring U-bolts at both rear springs. Remove the U-bolts
and the spring seat plates from the axle.

e. Disconnect Springs (fig. 77). Remove the lower spring shackle
bushings at the rear of both springs. Pull both springs off the spring
shackles. Drop the springs to the floor and roll the rear axle assem-
bly out from the vehicle,
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of the flat washer off the bearing lock nut. Remove the bearing lock
nut and bearing adjusting nut off the housing, using the wrench fur-
nished with the vehicle. Slide the hub and drum assembly with the
wheel bearings off the housing.

d. Remove Brake Plate (fig. 82). Disconnect the hydraulic brake
line at the brake plate. Remove the six cap screws that secure the
brake plate to the axle housing. Remove the brake plate from the
axle housing.

e. Remove Differential Assembly. Remove the 10 cap screws
that secure the differential cover to the housing (fig. 78). Remove
the differential cover. Remove the 4 cap screws from the 2 differ-
ential bearing caps (fig. 47), and remove the caps. Remove the
differential assembly from the housing, using a pry bar if necessary.
Reinstall the bearing caps in the housing, noting the markings (fig.
47) to assure their being installed in their correct location,

f. Remove Differential Pinion Gears and Axle Shaft Gears
From Differential (fig. 48). Place the differential assembly in a vise
equipped with brass jaws. With a long-nosed drift, drive the dif-
ferential pinion shaft tapered pin out of the differential gear case
(fig. 48). Tap the differential pinion shaft from the case with a brass
drift and hammer. Remove the two differential pinion gears and
thrust washers and the two axle shaft gears and thrust washers from
the case.

g Remove Ring Gear From Case (fig. 58). Bend the ears of the
lock plates off the cap screws. Remove the cap screws that secure
the ring gear to the case, and remove the ring gear.

h. Remove Roller Bearings From Differential Case (fig. 49).
Place the differential case in a vise. Install the bearing remover
41-R-2378-30 to the roller bearing. Remove the roller bearings from
both ends of the differential case. Remove the shims. Note the
thickness of the shims removed from each side to assist in reassembly.

i. Remove Drive Pinion. Remove the nut and flat washer that
secure the universal joint axle end flange to the drive pinion. Install
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BODY AND FRAME

Section |

SPRINGS AND SHOCK ABSORBERS
36. SPRINGS.

a. Description and Data.

(1) Description. The front and rear springs are the semi-elliptic type.
The front end of the front springs and the rear end of the rear springs are
shackled, using the U-bolt type shackle with a threaded core bushing. The
rear ends of the front springs and the front ends of the rear springs each have
a bronze bushing and are each pivoted by a pivot bolt mounted to a bracket
on the frame. A torque reaction spring, mounted on the left front spring,
stabilizes the torque of the front axle. The front springs appear to be identical
in construction but are different in load carrying ability. Tdfespring can be
identified by the lettetL” stamped on the No. 8 leaf.

(2) DATA.
Front spring:

Make Mather
Type leaf Parabolic
Length (ceter to center of eye) 36Y4in.
Width 1% in.
Number of leaves

Front eye (center to center bolt) 18Ys in.
Rear eye (center to center bolt) 18Yain.
Left camber under 5216 - ~in.
Right cambeunder 390b 6in.
Rear eye Bushing
Rebound clips 4

Product of military media copyright 1999
Rear springs:

Make Mather
Type leaf Parabolic
Length 42 in.
Width 1% in.
Number of leaves 9
Rebound clips 4
Camber unde8001Ib Yain.
Eye to center bolt 21in.

Front eye Bushing






















































































































































