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ORDNANCE MAINTINANCE _ POWER TRAIN, SUSPENSION, AND 
EQUIPMENT fOR l8·TON HIGH SPEED TRACTOR M4 

CHAPTER 1 

INTRODUCTION 

1. SCOPE. . 
•• The instructions c:ontained in this manual are for the informa­

tion and guidance of personnel c:harged with the maintenanc:e and 
repair of the 18·ton High Speed Trac:tor M4 (fig. I). These instruc:­
tions are supplementary to Field and Technical Manuals prepared 
for the using arms. This manual does not contain information which 
is intended primarily for the using arms, since such information is 
available to ordnance maintenance personnel in I OO·series Technical 
Manuals or Field Manuals. 

b. This manual contains a description of, and procedure for, the 
removal and installation of the cab and seats, power train and com­
ponents; disassembly, inspection, and repair of the components of the 
power train, suspensions, winch, power take-off, and pintle$. Appli­
cable fits and tolerances for these assemblies and special tools for use 
in repairing these assemblies are also listed 

c:. TM 9· 785 contains operating and lubrication instructions for 
the vehicle and contains instruct ions for all maintenance operations 
allocated to t he second echelon. 

d. TM 9·1785A contains instructions for the disassembly, inspec­
tion, repair, and assembly of the engine and rorque converter used 
in the tractor. 

e. TM 9·182SA contains instructions for maintenance of the crank· 
ing motor, generator, generator regulator, and ignition system. 

f . T M 9-1826C contains instructions for maintenance of the car­
buretors. 

g. TM 9·1827A contains instructions for maintenance of all com­
ponents of the ai r brake system. 

h. T M 9·1828A contains instructions for maintenance of the fuel 
pump. 

2. MWO AND MAJOR UNIT ASSEl\-mLY REPLACE~IENT 
RECORO. 

a. De&eription . Every vehicle is supplied with a copy of AGO 
F orm No. 4 78 which provides a means of keeping a record of each 
M WO completed or major unit assembly replaced. This form 
include spaces for the vehicle name and U. S. A Registration Number, 
instructions for use, and information pertinent to the work acrom-
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ORDNANCE MAINTENANCE_POWER TRAIN, SUSPENSION, AND 
EQUIPMENT fOR la. TON HIGH SPEED TRACTOR M4 

plished. It is very important that the lonn be used as directed and 
that it remain with the vehicle until the vehicle is removed from 
servu::e. 

h . In81rucliona for U8e. Personnel performing modifications or 
major unit assembly replacements must record clearly on the fonn 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 mileage, and MWO number. When major unit 
assemblies, such as engines, transmissions, transfer cases, are replaced, 
record the date, hours and mileage and nomenclature of the unit 
assembly. Minor repairs and minor parts and accessory replace­
ments need not be recorded 

c. Early Modificationa. Upon receipt by a third Of fourth echelon 
repair facility of a vehicle for modification or repair, maintenance 
personnel will record the MWO numbers of modifications applied 
prior to the date of AGO Form No. 478 . 

• 
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3. DESCRIPTION. 

CHAPTER 2 

CAB AND SEATS 

TM 9·1785B 
3·4 

a. The cab covers the front half of the tractor and is divided 
into two compartments. The single front seat provides seating room 
for the driver and two men, the two rear seats (which face each 
other), will seat eight men. Safety belts are provided on seats and 
all seats are removable. The seat cushions are canvas zipper bags 
padded with blankets. Pioneer tools, snatch block and chain, spare 
track blocks, and machine gun tripod are carried on top of cab. A 
gun ring is provided in top of cab directly over rear seat compart­
ment for mounting and use of a cal. .30 or cal . . 50 machine gun. 
Ammunition for the machine gun is carried in a box at left of driver. 
Driving controls and instrument panel are mounted inside front panel 
of cab in easy reach of operator. On later tractors, the cab is equipped 
with ventilators in front panel and hinKed windshields. Hinged 
storm curtai~ are provided on sides of cab for use during cold 
w eather operation. 

4, REMOVAL 

a. Remove Seale and Dieconnect Rear of Cab , Remove all seat 
cushio~ and seat plates. Open engine and radiator grilles. Remove 
the two bolts that attach front angle of left engine hood to rear of 
c;:ab. Remove eight cap screws from hood and lift off right engine 
h ood. Remove the two bolts that attach radio:ator expansion tank 
support bracket to rear of cab. Remove four cap screws and remove 
right seat back cushion from rear panel of cab. Reach through 
opening in rear of cab and remove the four bolts in rail of cab 
supporting water return lines. Raise hinged floor plate and fasten 
up with snap fastener. Remove six cap screws in rear compartment 
connecting cab to hull. Loosen clamp bolt and lift i~ide battery 
cable from battery post to disconnect battery. Removo! four cap 
screws and one bolt from front floor plate in rear seat compartment 
and remove p late. Remove bolts and spacers fron vent line support­
ing clips on left floor rail in rear compartment and remove right 
and left floor rails. Disconnect converter radiator vent line and 
reserve tank vent line at lower left-rear comer of cab and discon· 
nect radiator vent line frort hose at top of radiator supporting 
frame. Disconnect choke and throttle control brackets from rear 
of cab. 

h. Dieconnect C.h From Hull and DillConned Wiree .nd Con· 
trole, Remove 8 bolts that attach rear and center legs of cab to 
hull (fig. 2). Remove the 22 cap screws from front guard plate 
below bumper and remove plate. Remove the 3 bolts holding cab 
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IIgu,. 2 - DilConnlKting Cob F,om Hull 

to right bumper support. Remove wire auard covering wires below 
instrument panel, then remove the 5 bolts from wire cl ips (lia. 3). 
Remove yoke pins to disconnect operatina control rods a nd discon­
nect rods from air brake application valve lever and electric brake 
controller lever. Disconnect a ll wires from brake controller. Dis­
connect air lines from lower end of tee litting at bottom of front cab 
panel, from air line connector below tee littina, and from both ends 
of double check valve on ftoorboa rd. Remove 6 cap screww attaching 
bumper to cab. Remove 3 bolts holding r ight fender to hull in front 
seat compartment between seat back and bumper. Remove 6 bol13 
on left side attaching cab to hull Disconnect both ends of air line 
leading from brake application valve to tee fittifli at center of 
bumper, remove cap lICfew from ai r line clip and remove this air line. 

c. DIfH:onnect Instrument Pa nel and WireR. Remove the four 
attachina: bolts from ends of instrument panel to disconnect panel 
from dash. Disconnect wire No. 30 from windshield wiper switch, 
wires Nos. 7, 4, and 3 from tenninals of main light switch, No. 5 wire 
from blackout drivina: light switch, and No. 60 wire from low air 
pressure switch. Pull these wires out of clip' of instrument panel and 
lay instrument panel on differential 10 instruments will not be 
damaged. 

• 
0.'9' .I/rom 

UNIVE~\lTY Of CAlifORNIA 

-



CAl AND SlATS 

TM 9·17858 
4-. 

"gure 3 - .emerY/IIg lolt. from Clip. Oil Cob .rock.t 

d. Remove Cab Aa&emhly. Remove six bolts attaching cab to 
rear fenden, then lower chain of hoist through turret and attach it 
to center post of cab. Hoist cab high enough to clear steering levers 
"tld remove cab from tractor (fig. 4). 

-5. INSTALLATION. 
II. In&lali Cab on Traclor. Lower cab into position on tractor 

with chain hoist . UJe care while lowering assembly into place so 
that projecting tubes or linn will not be damaged. When assembly 
is in place, line up holn in hull and cab for attaching bolts with 
larle punch. Install six bolts to attach cab to rear fenders. I nstall 
.ix cap screwl inside cab to attach cab to bumper (three of these 
cap screws a lso hold wire guards and line clips ) . Attach rear and 
center lep of cab to hull with eight bolts. Attach cab to right 
bumper support with three bolts. I nstall two cap screws connecting 
fenders to front bumper. Position right and left floor raib under 
edle of hull in rear compartment Attach rai ls to hull and cab with 
.ix cap screws. Install three bolts connecting right fender to hull 
in fwnt seat compartment between seat back cushion and bumper. 
Install lix bolts in front Jeat compartment connecting cab to left side 
of hull (four of these bolt!; go through bottom of machine gun ammu­
nition box). Use lock washers with all the above bolts and cap screws. 
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'''we of - Uftl"fl Co" " .... Troct.,. 

h. Connect Une., Wlr~ and Control .. In.tall four bola throUJh 
c1i~ and cab to attach larie water return line to lower rear ani'e of 
cab (bolt nearest radiator allO holds intennediate throttle ctOSll Ihaft 
retum .. pring bracket). Inttall two bola in radiator expantion tank 
.upport bracket and rear of cab. Connect front angle of left eniine 
hood to rear of cab with two bolu.. Iflltall two bolt. with .pacel"l 
in cli~ .upportin, torque converter radiator and rnerve tank vent 
lines from left floor rail in rear leat compartment (Ipacen go between 
the two clipa 10 that outer dip will clear pipe). Ule lock wuhen on 
a n bolla. Connect converter radiator vent line to Mse above radiator 
lupportini frame. Connect the vent pipes to fittings below lower 
left rear comer of cab. Connect operatini control roda with yoke 
pins and cotter pins and connect ai r brake application valve and elec­
tric brake controller control rods to valve and controller levers. Con­
nect air lines to front and rear of double check valve near clutch 
peda~ and connect air line to 10weT ends of tee fittina: at bottom of 
front panel of cab. Raile instrument panel and murt wires Ne.. 
30. 7, 4, 5, and 3 under clips at back of panel Refer to wirin, dia. 
&:ram in TM 9·785 if nece.ary, and connect these wires II follows: 
Connect No. 30 to windFhield wiper switch, No. 7 to upper post of 
main light switch, No. 4 to tenninal on main liibt mtch, No. 5 to 
blackout drivin, light, No. 3 to tenninal of main liibt IlWitch, and 
No. 60 to low air pressure switch on duh. Raile iNtrument penet ,. 
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into position and secure with four bolts and lock washers. Conne<:t 
air Jines to tee fitting on d ash and application valve. Install cap 
screw with lock washers to secure line dip to rear of bumper. Conne<:t 
engine primer line to fittings below floorboard and at rear of pump 
in instrument panel. Install five bolts with lock washers to secure 
wire dips to dash bracket (fig. 3). Connect remaining ai r line above 
floorboard near bumper. Connect speedometer and tachometer flex­
ible drive shafts to instruments in instrument panel. I nstall wire 
guard on dash bracket with four cap screws and lock washers. Con­
nect wires Nos. 8 and 9 to top post of electric brake controller. Con­
nect remaining two wires in loom to lower terminals of controller. 

c. (netal! Floor Plilte~, Sell l~, anti Front (;uartl Plale. Instal! 
front floorboard plate in rear seat compartment with 4 cap screws and 
1 bolt, and lock washers (the bolt goes in upright angle at right of 
convener) . Connect battery cable to battery, then lower hinged 
floor plate. Install choke and throttle control bracket on rear of 
cab, then install seat back cushion, covering opening in rear panel 
of cab. Secure cushion with 4 cap screws and lock washers. Che<:k 
and adjust, if necessary, all controls as explained in TM 9. 785, then 
place seat plates and cushions in tractor. Install right engine hood 
with 8 cap screws and lock washers, and close engine and radiator 
grilles. Install front guard plate on front of tractor with 22 cap 
screws and lock washers. 

• 
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ORDNANCE MAINTENANCE - POWER TRAIN, SUSPENSION, AND 
EQUIPMENT FOR 18·TON HIGH SPEED TRACTOR M4 

CHAPTER 3 

POWER TRAIN (LESS TORQUE CONVERTER) 

kctlon I 

DESCRIPTION 

6. DESCRIPTION OF POWER TRAIN. 

a. General De&eription. The power train, as considered in thi~ 
chapter, consists of the transmission, differentia l, and final drive 
assemblies. The arrangement is similar in all respects to standard 
tank transmissions. P ower developed by the engine is transferred 
through a hydraulic torque converter (TM 9-1785A) to the trans­
mission and d ifferential, and through the differential to the final 
drive gears and drive sprockets. The transmission and final drive 
assemblies are each contained in separate housings bolted to the 
differential housing. The power take-off is mounted on the trans­
mission case. The entire assembly is assembled and mounted as one 
unit on the front end of the main frame of vehicle. 

h. Lubrication. Oil carried in the final drive housings provides 
for the lubrication of the final drive gears and bearings. This oil 
is distributed by the rotation of the gears during operation. The 
transmission and differential have a common oil supply carried in 
the housings. An oil pump, mounted on the power take-off draws the 
oi l from a sump in bottom of differentia l housing. The oil is cir­
culated through manifolds and pipes to gears and bearings which are 
not adequately lubricated by the oil distributed by the rotating 
gears. The pump also circulates the oi l through the oil cooling 
radiator where it is cooled. 

Section II 

REMOVAL 

7 . REMOVAL OF DIFFERENTIAL, TRANSMISSION AND FINAL 
DRIVE ASSEl\olBL Y. 

a . Remm'e Cab Asaembly. Follow procedure outlined in para­
graph 4 to remove cab from tractor. 

h. Remon~ Front Floor Plate and Throttle CrOBI! Shalt Angle. 
Remove front seat plate. Remove clamp screw in hull drain valve 

12 
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POWIR TRAIN (! ISS TO.QUI CONVlRnR) 

".ure 5 - Tractor WI,,, Cab Removed 

lever, remove cotter pin and w8$her from valve crank, and slide 
upper rod block off crank. Slide crank back to remove lever from 
crank. Remove cap screw under rear of floor plate that attaches 
plate to riiht side of differential case, and the bolt holdini riiht 
rear .ide of floor plate to clip on hull Remove the three cap screws 
from plate and supporting angle for throttle era. ,haft. Remove 
two cap screws holdin!!; floor plate to bumper. Raise hand throttle 
control rod until lower pin is above floor plate and can be removed. 
Remove pin from accelerator pedal link, then lift off floor plate. 
Remove pin from arm and rod at right end of throttle cron shaft. 
Remove the two cap screws and one bolt from cren shaft anile and 
remove this angle. 
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'UM.'. SUPPORT 

Figur. 6 _ Disconnectl"s aumper Supports from 
final Drive Housing 

.... '0 101101 

f ' gIK_ 7_Front lumper Gnd Support -,"_",b/r •• ,..o .... .cf 

c. Hem OH' "'r o nt UumlH:r Mnd SUPlwrt A88embliee. Remove 
yoke pin from winch control rod and lever on left fender (fig. S ). 
Remove clutch pedal stop by removing the two a ttaching bolta. 
Remove the silt bolts a ttaching front bumper supports to front 
posta of hull Remove two cap screws from lower ends of bumper 

14 
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WI~[ "" 

=--""'~;'~ WIR[ 

"A ~D 101101 

"flur •• - loco,lon of Wlr •• , Pipe" and Clips on DIR.r.nt/al 
and final Dl'w. Co .. , 

"flur. 9 - DIHon"IKfI"fI Air L1n.s 

.upportll and front hull posts by working through opening made by 
removal of front guard plate. Remove cap screws attaching sides of 
bumper supports to final drive housings (fig. 6). Attach hoist with 
chain (fig. 7) to support weight of assembly, t hen remove the seven 
bolts holding bottom guard plate to bottom of hull and remove the 
bumper and bumper support assembly from tractor. 

d, Remove Differential, Tran.mi"ion, and Final Drive A"e m. 
bly. Uncouple tracks. R emove cap screws from clips holding wires 
and lines to differential case and final drive spacers (fig. 8). Discon­,. 
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• 

Fl9ur. 10- R.",oy1"1i1 Upper Attadd,.. 80ft' 

nect generator wire hom terminal of ammeter and remove it from 
clips on instrument panel Disconnect larger enKine primer line 
from front of fue l tank and remove line. Disconnect air lines inside 
hull back of front hull post (fig. 9). Disconnect smaller engine 
primer line near front post of hull and lay pi~ back on fuel tank. 
Place instrument panel under front of tractor in such a manner that 
instruments are protected from damage. Remove bolts from first 
two dips inside hull holding air lines, small primer line, and gener­
ator wire to hull on right side and lay wire and lines back on fuel 
tank. Remove bolt from wiring harness dip on left front hull 
post. Disconnect transmission vent line hom fitting at top of power 
take-off. Disconnect wires from t ransmi$sion oil pressure and tem­
perature gage operating units on tr8ruilmission oil supply manifold 
( fig. 13). D isconnect front converter bearing lubricating oil line 
from fitting on converter. Disconnect large discharge oil line from 
rear of transmission oil supply manifold. R emove shear pin from 
front winch propeller shaft universal and power take-off shaft, and 
the two bolts from center winch propeller shaft bearing to allow 
universal to be forced from power t ake-off shaft. Remove n uts from 
Ituc:b attaching converter to adapter at rear of t ransmission. Remove 
two cap screws connecting transmission oil return line to differential 
oil manifold at rear of differential case. Remove the two towin, 

16 
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POWER TRAIN (LESS TORQUE CONVERTER) 

"flur. II - rra"smluion, Oi".r."tla', a"d fl"al Driv. 
AIS.mbly •• moved 

clevises from rear of hull and with these clevises and lifter chain 
o n illSide sprockets (fig. 10). support weight of unit on chain hoist. 
Remove the two lower cap screW1l attaching final drive housings 
t o front hull post. Remove bolt from clip 01'1 transmission oil retum 
line attached to torque converter. D isconnect transmission vent 
line at left front corner of engine and slide ljne back out of way. 
R each t hrough opening over winch at rear of hull and remove pin 
from winch clutch cont rol rod and lever. Push cont rol rod back 
through hole on front comer post of hull. Engage Iteerinlt brakes 
tightly and lock levers. R emove the t wo large bolts attach ing tops 
of final drive housings to top of hull posts (fig. 10) and maneuver 
psum bly up and out of hull (fig. 11 ). 

Sedlon III 

INSTALLATION 

8 . INST ALLA TION OF TRANSMISSION, DIFfERENTIAL, AND 
FINAL DRIVE ASSE/IIBLY. 

a . Inela U A8IIembly on Hull. Cement new gasket on attaching 
fl ange of torque converter. P ull steering levers back tightly and 
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lock levers. Atta<:h lifting <:hain and towing devises to drive sprockets 
(fig. 10) . Lift assembly with hoist high enough for power take-off 
to clear front post of hull and move assembly into position over 
tra<:tor. Lower assembly into pla<:e with front post of hull between 
power take-off <:ase and final drive spa<:er, keeping right end of 
assembly swung outward to permit transmission input shaft to clear 
<:onverter atta<:hing flange. After assembly has been lowered far 
enough, push assembly in to insert input shaft into splined hub of 
converter and aline holes for attaching bolts in end of hull and final 
drive housings. Install the two large bolts with lock washers at 
upper end of hull posts (fig. 10) and the two cap s<:rews with lock 
washers at lower end of posts, tightening them securely after all four 
have been installed. Remove lifting <:hain from sprockets. Install 
nuts and lock washers on studs in <:onvener to atta<:h transmiSillion 
to torque <:onverter. Atta<:h clip on loom, <:ontaining wires leading 
to converter pressure and temperature gages, to stud on converter 
nearest transmission oil supply manifold. 

b. Conneel Conlrol ~, I'ipell, and Wire8. Connect transmission 
vent pipe to fittings on top of power take-off and vent tube at bottom 
of radiator supporting frame. Pull winch clut<:h control rod forward 
through hole in front post of hull. Connect rear end of rod to clutch 
lever on win<:h with yoke pin and secure pin with cotter pin. Using 
new gasket, connect transmission oil return pipe to oil manifold on 
rear of differentia l case (fig. 13) with two cap s<:rews and lock 
washers. I nstall bolt with lock washer to attach clip supporting 
rear end of this pipe to bracket on converter. Slip front winch 
propeller shaft universal onto power take-off shaft, line up holes, and 
install shear pin through both. Secure with <:otter pin. Atta<:h center 
bearing on winch propeller shaft to side of hull with two bolts and 
lock washers. Connect large transmission oil discharge line to rea r 
of transmission oil supply manifold. Connect converter bearing 
lubricating oil line (fig. 13) to fitting on converter. Connect wires 
to terminals of transmission oil pressure and temperature operating 
units on oil supply manifold. Connect clip on wiring harness to 
inside of front hull post with bolt and lock washer (fig. 9). Connect 
air pipes and smaller primer line pipe and secure these pipes and 
generator wire with dips and bolts to the first two brackets inside 
hull (fig. 9). Connect larger primer line pipe to fitting on fuel tank. 
Attach clips on pipes and wires to differential case and final drive 
spacer (fig. 8). 

~. Imla ll Front Bumpl'r a nd Support A!l-8embly. Lift assembly 
with chain hoist and maneuver it into position over final drive spacers 
(fig. 7), at same time entering winch clutch rod through hole in 
bumper supporL Install three bolts to attach each bumper support ,. 

L •• Or W' .1",," .. 
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to upper end of front post of hull. Do not tighten these bolts as all 
bolts and cap screws must be installed before any are tightened. 
Use lock washers on all bolts and cap screws. Install seven bolts 
t o attach bottom plate to front bottom rail of hull These !\even 
bolts are to be installed from the bottom with nuts and lock washers 
inside the hull. Install cap screws to attach bumper supports to 
final drive housings (fig. 6). Install two cap screws in bottom of 
supports and bottom of front hull posts. T ighten all bolts and remove 
chain hoist. Install clutch pedal stop with two bolts with lock washers. 
Connect winch control rod to lever on left fender with yoke pin and 
cotter pin. 

d. In81all Front fluor Plale, Place throttle cro$ ~haft angle 
in place over front ed.:e of differential housin.: and attach to housin.: 
with two cap screws with lock washers, attflchin.: bracket to front of 
differential case, and one bolt with lock washer in right end of angle. 
Connect throttle control rod at ri.:ht end of cross shaft to lever on 
shaft with yoke pin and cotter pin. Place front Hoor plate over 
throttle cross shaft. Use lock washers on all cap screws and attach 
floor plate to cross shaft angle wi th three cap screws and to bumper 
with two cap screws. Install hull drain valve lever on rear end of 
valve crank in bracket on final drive spacer. Slip upper rod block 
of valve rod onto other end of crank and install washer and cotter 
pin. With linkage connected and valve closed, move lever toward 
d ifferentia l housin.: until it just dear.; rear ed.:e of Hoor plate, then 
ti.:hten clamp screw in lever. Valve will now operate properly. 

e. lnlltall Cali amI CunnO;!ct Thruttle Linkage. F ollow procedure 
outlined in paragraph 5 to install cab, then connect hand throttle rod 
and accelerator pedal link to levers on throttle cross shaft. 

f. Connect Track~. Make sure oil in al1 compartments is at proper 
level. Connect and adjust tracks, then operate tractor to check 
adjustment of all controls and operation of power train components. 

,. 
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ORDNANCE MAINTENANCE - POWER TRAIN, -SUSPENSION, AND 
EQUIPMENT fOR IS·TON HIGH SPEED TRACTOR M4 

CHAPTER 4 

TRANSMISSION AND DIFFERENTIAL 

s.ctlon I 

DESCRIPTION 

9. GENERAL. 
B. Although the transmission and differentIal are separate assem­

blies, their design and assembly are so closely related that their 
operation and repair must be considered together. The rebuilding 
of either unit requires the adjustment of one to the other when re­
assembling. The power take-off assembly is also closely related 
to the transmission and diffe rential due to the fact that all three 
assemblies are connected and lubricated by a common oil supply 
and circulating lubrication system. An oil pump (par. 22), mounted 
on the power take-off, circulates the oil to the oil cooling radiator 
and supplies oi l to gears and bearings not adequately lubricated by 
the distribution of oil by the gears. 

10_ CONSTRUCTION AND OPERATION. 
a. General. The differential assembly is centrally located in the 

power train. The final drives are bolted to each side of the differen­
tial case and the transmission case connects to the rear of the dif_ 
ferential case. The power take-off assembly is mounted on left side 
of transmission case and the speedometer drive housinl!; is attached 
to the case at end of bevel pinion shaft. 

b_ T r a n8mis8iOIl. 
(1) The transmission is of the selective-type, providing three 

forward speed ranges: creeper, low, and high, and one reverse. 
Figure 12 is a horizontal cross section of the transmission assembly 
showing gears in neutral position. All the gears are splined and 
turn with the shafts with the ex.ception of the high range gear, over­
running clutch gear, and reverse idler gear. These are floating 
gears. The overrunning dutch assembly consists of a cam and roller 
assembly with a gear attached to the cam. Its purpose is to compen­
sate for the d ifferent gear ratios involved in the constant mesh low 
and high range gears. 

( 2) By following the lines of the drawing, the relative position 
of the gears and flow of power through the transmission in all the 
speed ranges can easily be traced. The selection of the speed range 
desired is accomplished by engaging one of three sliding gears with 
another gear by use of the I!;earshift lever. The creeper pinion, 

2. 
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creeper gear, and range shifter gear are the only sliding gears. Only 
one slidng gear is engaged in any speed range. 

(a) Creeper Ranse. For this speed range the creeper pinion 
is engaged with the creeper gear and the power flows from the input 
shaft through the creeper pinion and creeper gear to the bevel 
pinion shaft. 

(b) Low Ranie. The internal teeth of the creeper gear are 
engaged with the splint'll on outer race of the overrunning dutch. 
Power then flows from the input shaft through the low range pinion 
to the overrunning clutch gear. The power is then transferred 
through the overrunning clutch cam and roller assembly to the 
creeper gear and to the bevel pinion shaft. 

(e) High RantJe. The range shifter gear moves back and engages 
with teeth on side of the high range gear. Power then flows from 
the input shaft th rough the high range pinion, high range gear, and 
range shifter gear to the bevel pinion shaft. 

(d) Reverse. The creeper gear is engaged with the gear teeth on 
front end of reverse idler gear. The flow of power is then delivered 
from the input shaft through the low range pinion, reverse idler 
gear, and creeper gear to the bevel pinion shaft. The reverse idler 
gear assembly is located below the input and bevel pinion shafts 
but on the drawing is shown to one side for better illustration. 

(e) Ensine Brake. The gearshift lever is moved to engine brake 
position when descending long steep hills and it is desired to hold 
tractor to a low speed by utilizing the braking power of the engine. 
The lever would normally be shifted to low position for this purpose 
but due to the free-wheeling action of the overrunning clutch in low 
gear, no braking effect would be obtained. Shifting into engine 
brake position slides the range shifter gear into mesh with the 
internal teeth of overrunning clutch gear thus making a direct 
connection between the overrunning clutch gear and bevel pinion 
shaft. In this way the braking power of the engine is delivered 
from the input shaft through the low range pinion, overrunnina: 
clutch gear, and range shifter gear to the bevel pinion shaft. 

(3) The bevel pinion extends into the differential housing and 
engages the bevel gear. The torque converter attacht'll to the front 
of the transmission case and the transmission input shaft engages in 
the splined hub of the converter turbine wheel The speedometer 
is driven by a worm gear on end of bevel pinion shaft. The power 
take-off assembly is driven by a gear on the transmission input shaft. 

e. Differentia l. The controlled differential is the same type as 
that used in the light tanks. It is contained in the differential case 
and mounted in roller bearings in ends of the case. Steering brake 
drums, brake bands, and lever controls provide for steering the 
tractor. 

22 
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II. Oil is carried at a specified level in the di fferential and trans· 
miSSIon cases. This oil is distributed to most of the gears and bear· 
ings by the rotation of the R:ears. Further dist ribution and circulat ion 
of the oi l is effected by the transmission oil pump driven by the 
power take-off. T his pump draws oil from a sump in bottom of the 
differential case and delivers it, through various lines connected to 
a supply manifo ld above pump, to bearings in the power take·off, 
speedometer drive, torque converter, and different ia l. The pump 
also circulates the oi l through a cooling radiator in the radiator assem­
bly where it is cooled before it is returned t o a distribution manifold 
on the differential case, thus preventing excessive o il temperatures. 

hctlon II 

DISASSEM&L Y OF TRANSMISSION AND DIFFERENTIAL 

12. GENERAL. 
a. Due to the final drives being attached to the differential case, 

these assemblies must be removed before the differential and trans­
mission can be disassembled. This requires the use of a hoist and 
proper platform of blocks that will support the entire assembly while 
these units are removed. A fair ly large area of fl oor space and plenty 
of c lean benches and parts trays will be needed to accommodate 
all the parts removed Cleanliness is of extreme importance and 
care must be exercised to keep dirt and foreign matter away from 
the parts as they are removed, especially in regard to bearings. Pro­
vide drain pans and a good supply of wiping cloths. 

b. Comple te disassembly of the transmission and differential and 
their subassemblies is outlined in the following paragraphs. It will 
n ot always be necessary to make a complete d isassembly to replace o r 
repair broken parts. Remove only those subassemblies which must 
necessarily be removed to replace d amaged parts and to allow com­
plete inspection of the remaining parts. I nspect each part or sub­
a.embly for wear or damage as it is removed and make a list of 
repair parts that will be needed to reassemble unit. 

13. DISASSEMBLY INTO SUBASSE~IBUES. 

II. Scope of Paragraph. This paragraph outlines the separat ion 
of the final drives, power take-off, transmission, and differential assem­
blies after they have been removed from the tractor as one unit. 

h. Drain Oil From Ca@.e8antl Mount Assemhly on Block s. With 
p!lernbly suspended above floor with hoist, remove drain plugs from 
differential oil sump and fina l drive cases and drain o il into containers. 

23 
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Remove four cap screWlii attaching oil pump suction pipe to pump 
and oil sump and remove pipe (fig. 13 ). Remove eight cap screws 
and remove oi l sump and screen from bottom of differential case 
(fig. 49). Lower assembly onto a p latform or blocks built 50 that 
the entire assembly will be supported on these blocks by the differ­
ential case and sprockets will clear fioor. Place wedg6 under differ­
ential case so assembly cannot tip sideways or roll forward or back. 
Remove hoist chain and hoist. 

c. Remo'e Po"'er 'fake_off A~~elllh ly From Transmission , 
(figs. 13 and 14 ). Disconn~t lower end of' power take-off oil supply 
hose from po ..... er take-off. Disconnect oil inlel hose from lower pipe 
elbow at rear of oil pressure relief valve. Disconn~t end of transmis­
sion bevel pinion shaft oil supply hose from oil supply manifold. Re­
move cap screw from clip on this hose. D isconnect transmission 
reverse idler gear oil supply hose from fitting on left side of trans­
mission case at bottom and rear of case. Remove the two cap screws 
attaching oi l supply manifold to oil pump and remove manifold with 
attached hoses. Unhook the two brake return springs from bracket on 
power take-off and levers and remove them. Remove yoke pin to 
disconn~t control rod from power take-off shifter shaft, then remove 
the eight attaching cap screws and lift power take-off assembly from 
transmi5Sion case. 

d. Remove Final Dri.-e Assemhlies. Slide clutch pedal off post 
on steering lever bracket. Remove yoke pins to disconnect rear ends 
of steering brake control rods from levers on control shafts. Remove 
the lour cap screws attaching steering lever bracket to front of final 
drive spacer. Carefully pull lever assembly sideways to slide lever 
shaft out of steering lever and clutch pedal support (fig. 15) so that 
stop light switches will not be damaged in removing lever assembly. 
Remove nine cap screws that attach final drive spacer to differential 
case, then, using chain hoist as shown in figure 16 to support the 
weight, pull final drive and sprocket assembly sideways away from 
different ial. R emove s~ond final drive assembly in same manner. 

e. Remo,·e Speedometer Drh'e Assembly and Coo'·erter 
Adapter (fig. 17). Remove the six cap screws that attach speed­
ometer drive housing to transmission case and remove drive assembly, 
pulling it straight from case. Remove the seven attaching cap 
screWlii from torque converter to transmission adapter and remove 
adapter. Remove steering brake lever quadrant from differential 
case after removing three cap screWlii. 

f. Remo"e Tran8mi8sion Fronl Differential (figs. 17 and 18). 
Remove 4 cap screws attaching oil manifold to rear of differential 
case and lift manifold and oil pressure relief valve assembly from 
case. Remove 9 cap screws and lift off transmission cover. Unscrew 
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"'111'. 19_rrG",m/.llo" A ... mbly •• moy.d 

oil level "age cover from differential and remove bayonet gage. 
Remove 14 cap lICTewI and lift off differential hoUlIIin& cover. Lift 
the 3 shifter . haft . prinll leatl, plunger .prins .. and plunieI1l from 
traNImiaion case. Pull cotter pins and lCOIen nuts on damp bolta 
in thifter .haft elrtenaiolll at front of ahaltl ( Ii&. 65). then . Iide elrten­
.iolUl oft .haft.. Cut and remove lock wire from the 2 cap KHWI 

2. 
• 

Or", •• 1 In. 
UNIVE~\lTY Of CAlifORNIA 

t 



TRANSMISSION AND tHfflRINTlAL 

TM 9-17858 
13-14 

SHIFTER . 
SHAFf COVERS 

301120 

figure 20 - '_,."I"g S"~f'.r fork Clomp 101', 

above 'hifter shafts, then remove the 12 cap .crews that attach trans­
mission case to differential case. T ake weight of transmission assem­
bly on chain hoist, then pry transmission assembly from differential 
case and remove transmission anembly (fig. 19). 

14. DISASSEMBLY OF TRANSMISSION. 
a. Re move Shifter Shaft. anti Fork. (fig. 20). Pull cotter pins 

and loosen nuts on shifter fork clamp bolts. Drive shifter shafts 
towards rear of case. This will push shifter covers out of case. Then 
alide shafts out of forks and case and remove forb. Remove the 
'hilter shaft interlocking plungers and sprin8'l in lateral panages in 
front end of case ( fig. (3). 

h. RemO\'e Bevel Pinion Shaft and Gears. Cut lock wire and 
remove the three cap screws from speedometer drive worm gear 
(fig. 2 1). Slip gear from end of shaft. Using puller <4 1-P-290S-60) 
mounted as shown in figure 22, press on bevel p inion shaft unti l it 
has been moved approximately three·fourths inch. R each inside case 
and slide high range gear against rear of case. Slide splined washer 
toward high ranie iear. This will free a split lock ring so it can be 
removed from shaft (fig. 23). Push bevel pinion .haft nearly out 
of rear bearing hole in case. Slide range shifter gear into mesh 
with h iih range gear, then slide both against rear of case. I nstall 
the ,pecial remover and replacer (41-R·2378·S9) under snap ring 
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flflure 21 - Remoyi"fI Speedome,er DrlYeWorm OMr 

,iflure 22 _ Preul"fI Pinion Sho#t Out of Hou,i"fI, 
Usinfl Puller (4'.P. 2905 60} 
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flgur. 25 - •• movlnl 5.cond Pinion Shaft Snap . ' nll 

in rear rounterbore of overrunning clutch gear (fig. 24) and force 
snap ring out of groove in splines by tuming upanding bolt. Slide 
assembly back against range shifter gear. Slide overrunning clutch 
assembly and splined washer back on shaft. Slide large splined 
washer at front of clutch toward clutch to free split lock ring and 
remove lock ring (fig. 25). Push shaft out of rear bearing and 
remove puller assembly. Then pull shaft out through front of case 
removing parts from shaft in following order : th rust washer, high 
range gear, range shifter gear, snap ring with expander, splined 
washer, overrunning clutch assembly, large splined washer, and 
creeper gear. After shaft is removed from case, remove snap ring 
from ,hoth with remover and replacer ( 41-R-2378-59) and pull bear­
ing f ~om shaft as shown in figure 26 using puller (4 1-P-290S-60). 
Drive rear bearing out of case. Tag shims for reassembly purposes. 

c. HemO"e Input Sha h Alkrnhly. Bend prong of lock washer 
out of slot in bearing lock nut and, using spanner wrench (41-W-
3250-10) remove nut from shaft (fig. 27). Drive shaft toward front 
of case until front bearing is out of case. This will free the split lock 
ring in counterbore of low range pinion and lock ring can be removed.. 
Then drive .haft on out of rear bearing and remove shaft with front 
bearing from front of case. Remove thrust washer, high range pinion, 
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SPANNER 
WRENCH 

BEARING ''''' 

"gur. 27 __ .mo",'ng Lode Nut 'rom 'nput Sherif, 
Using Spann.r Wr.nch (.c,_W-32.50-IOJ 

INPUT 

BEARING 

SNAP RING 

U. 'D Jo,nl 

figur. 28 - It.mo ... lng SnClp Iting from Input Sftcrft, 
Using PII.r. (.c,.p_, .572) .. 
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"flur. 29 -It. movlnfl fron' 'npvf Sisal. a-rlnfl 

IA PO lOIllO 

tranamialion pinion lpacer, low ranle pinion, and creeper pinion from 
.haft .. Ihah ;. removed. Remove I nap rinl from front end of 
.haft (ti&. 28) , then inRall pUlh puller and bearing puller (ti&. 29) 
and remove bearinl from .haft. Tap input ahaft rear bearinl from 
cue with toft hammer. 
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REMOV ING GEAR FROM CLUTCH 

ROLLER CAGE 

REMOV ING 
~AP RING FROM CAM 

ROLLER CAGE, CAM, AND SPRING 
RA '0 301131 

fiflur. 3 J _ Di.C! ... mhly 0' O".rru""i"fI Clutch A ... mbly 

d. Remo,'e Transmiuion Ite"ene Idler Sh"Ct AMemLly 
(fii- 30). Install JA-inch NC cap screw into end of transmission 
revel"$e idler shaft and, using small bar and block (fig. 30), pf)' out· 
ward on shaft. This will release lock ball in outer end of shaft. As 
shaft is pulled on out of case, remove thrust washer, revel"$e idler 
gear, and revel"$e idler gear bearing. Drive or press bushings from 
I[ear if worn or replacement is necessary. NOTE : On tractor. with 
.eri{lJ numben M4-251 and above, the reverse idler ~lIf i. equipped 
with needle roller be{lrin,. irn/tem of bronze bu. hin,& 

e. Oi.a.8lJf:mble Onrrllnning Clulch AMemhly (fig. 31). Lay 
assembly on bench with I[ear up. Cut lock wire, remove the six 
attachinl[ cap lCfews and left off gear. Turn assembly over and lift .. 
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race from rollers. Remov~ rollen from cage, then remove snap ring 
from groove in cam and lift cage oft cam. R emove spring from cam. 

15. DISASSEMBLY OF CONTROLLED DIFFERENTIAL. 
a. Remo\'e Brake Linkage. P ull cotter pins and end yoke pins 

and remove Iteering brake rodl ( fi g. 32). Disconnect both ends of 
top brake shoes by removing: coupling pins and remove both top 
ahoes. Remove cotter pin and Rat washer from outer end of each 
brake shoe and bell crank pin ( lower pin in anchor) and remove 
these pins. . Remove brake shoe adjustina: nuts from brake shoe 
yokes. R emove the si. attachina: cap screws from each brake anchor, 
maneuver anchon to remove anchor pins from anchon and brake shoe .. 
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OIFFERENTIAl _===::::; 
PINION SHAFTS 

__ GEAR; PULLER 

kA nt 101137 

flgur. 31 - Removing Dlffere"tlol Outer Pinion, 
UsI"" Pull., (.'·P·",I ) 

yokes and remove anchor pins, bell cranks, and anchon (fig. 33). 
Slide return sprinKs off yokeL 

• 
h. Hemo"f: Differ ential Aelleml.ly From Ca.lle. Swing hoist into 

position over differentia l, tnllage hooks of liftini chain under rim of 
brake drums 85 shown in figure 35 and take up slack in hoist chain 
to IUpport weiaht of different ial Cut lock wire and remove the six 
retaining cap screws from each differential bearing carrier. Mark 
carriers and housing with center punch for relative position in housing. 
F orce carriers out of case by instll1ling three cap screws in tapped 
holes in carriers and remove bearing carriers and shims (fig. 34 ). 
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BRAKE DRUM 
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fl."r. 40 - •• movl". Iralll. Dr"m H"b '"drl", 

Wire shims removed, to the carrier with which they were removed. 
Cut lock wire and remove clamp screw from steerifli brake lever on 
steering brake shaft for left brake (fig. 33). Make file 01" punch 
mark on shaft and lever to mark the relative poIition of lever on 
shaft, then tap lever off end of shaft. Pull shaft out until end of shaft 
u flush with inside of case. Lift differential assembly out of cue 
(fig. 35). then remove brake shoes remaining in case. 

c. Di&ae&emhle Differential AI&emhly. Set "$~mbly on blocks •• 
(fig. 36). to prevent its tipping. Using puller ( 41.P-2910-S0) installed 
as shown in illustration, pull brake drum and hub assembly. bearin&:. 
and drum hub thrust washer from hub. Remove the same parts from 
other end in lame manner. Pull cotter pins and remove ,lotted nut. 
from endt of the lix differential pinion shafts. Using a:ear puller 
(fig. 37) . pull outer pinions from shafts. Gears can be held from 
turning by placing a short piece of square key stock or similar mate­
rial between teeth of pinions in such manner that teeth will not be 
damaa:ed. Remove keY'- from slots in shaft after pullin" pinio"," 
Remove lock wire. from heads of cap screw. and remove the six 
cap screws that attach right compensating case eaver to compensatina: 
case (fii- 38). Mark cover and compensatina: case with center pundt 
10 it can be reinstalled in same poIition, then tap eaver off dowf:1a in 
compensatinl case. Doweb may remain in covers. Lift pinion dlafu 

.2 
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PUSH,PULlER 

BEARING CUP 

BEARING 

BEARING CARRI"'--~ 
RA 'D )08141 

"g",r. 4'_It.moylng IMrlng CUp from I.arlng Corrl.r, 
Using Pull.r (4' .P_2905-60) 

fro m left cover and imler differential gear h om case. Repeat above 
operatiotUl to remove left cover and bevel gear. R emove bevel gear 
from left cover by cutting lock wire and removing the 12 cap screws 
in cover and gear, t hen tapping or pressing cover from gear. 

d . Remove DUBbing' From Comp4:n,ating CaM: Co"ere (fig. 39) . 
U sing care not to injure covers, tap Imall chisel between inner differ­
ential gear bushings and ("overs t o spring buahings together and 
remove bushings. Using bushing driven or arbor pren, drive or 
p rell bushings from covers. NOTE : Do not remove t~e bpahin4a 

43 

Or > If. 
UNIVE~\lTY Of CAlifORNIA 



, 

TM 9-1785B 
· 15 

ORDNANCE MAINTENANCE - POWER TRAIN, SUSPENSION, AND 
EQUIPMENT fOR 1a-TON HIGH SPIED TRACTOR M4 

• 
aRAKE 

figure 42 - R.moving 8ro •• Shoft lushing, Using R.mov.r 
'4'-R-2376-290J 

unlen inspection proves they must be repl/ICed with new one$. 
R eplacement of these bushings requires a special reamer. Do not 
attempt t o remove these bushings unless a speciai reamer is available. 

c. Dill-ll&&emhle Brake Drum AS8ellliJlieol (fig. 40). Place drum on 
blocks, and using remover ( 41-R-2376-295), handle (41-H -1396-66S), 
and handle (4 1-H -1396-650), drive bushing from hub. NOTE: D o 
not remove this bushinll un/e" it is to be replaced with new one. Cut 
lock wires, remove the six retaining cap screws from drum and hub, 
and tap hub out of drum. Repeat these operatiOIl$ on second brake 
drum. 

f. Remo'·e Bearing CUI' and Oil Seale From Differential Bear­
ing Carriere. Assemble bearing cup puller (4 1-P-290S-60) as shown· 
in figure 41 and pull bearing cups from bearing carriers. R emoval 
of the oi l seals in bearing carriers will nece$Sitate the ill$tallation of 
new seals as the old ones will be damaged. 

g. Remo,·e Brake Control Shafu from Houeing (fig. 42). Cut 
and remove lock wires in clamp screws in collar and lever on long 
shaft. R emove clamp screws from collar and lever. R emove pipe 
p lug from housing at end of long control shaft (fig. 34). Remove 
clamp screw, then tap lever off outer end of shaft (fig. 32). R emove .. 

Or > If. 
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three cap screws and remove steerin, brake shaft supportina brackeL 
T ap ri,ht brake shaft out of housin&. removina lever and collar from 
shaft. Do not remove brake shaft bushings and oil seats unit'll new 
ones are to be installed as they will be damaged in removal If they 
a re to be removed, use remover (41.R.2376-290) to remove them . 

• 

Seellon III 

CLEANING. INSPECTION. AND REPAIR OF TRANSMISSION 
AND DIFFERENTIAL ASSEMBLIES 

16. CLEANING OF PARTS. 
B. Wash a ll parts of traf1!lmission and differential, including hous­

ing, with dry-cleaning solvent and blow off dry with compreued air. 
Slooae in the transmilSion oil often forms a hard deposit in the bel!r· 
ings a nd splines of shafts and may require a thorough soaking and 

H I I 
, , , 

• • « .r , 
• -

• G 

\.,... 

• 

U PD 3011 43 

figure 43 _ Tranllllluian Ca •• Cov.,. DIICIJlembl" .. 
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A - BEVElPIN ION5HMTBEAIIING " ... " 
I _ BEARING AOJUSTMENT SHIM 
C_ THRUST WASHER 
II_ HIGH RANGE GEAR 121 TEETHl 
(_S~INED WASHER 
' _ SPLIT lOCK RINGS 
~ANGE SHIFTER GlAR 
H_ SNAP RINGS 
'-sPlINED WASHER 
J-LOCKW IRE 
Il~PSCR£W 

A I C 0 ( 

. l"b.b 
Ill ' "' 

, 
I 

, 

ClUTCH GEAA 
CLUTCH CAM 

:. """ I FRONTI 

118 TEETHI 

" T I I Oa 

washing in solvent before this can be removed Rotate bearings in 
the dry-c leaning solution until they are thoroughly clean and a U 
d irt or foreign matter is removed from them 50 they may be inspected 
and their condition be determined Use compressed air to blow dirt 
and cleaning fluid from the bearings after they are washed CAl). 
TION: Do not spin the bearin~s with r;omprelUled lIir alter the lubri· 
ClInt has been washed from them. After they are clean coat them 
with light engine oil and wrap them in paper to prevent rust or corro­
sion from taking place and to prevent d irt from collecting on them 
before they are again installed Rotate the bearings of all other 
parts after they have been cleaned and inspected 

17. INSPECTION OF PARTS. 
a. TranBmiBeion. 
( I ) GEARS. F ile or grind off burs on gears that are to be used 

a gain. I nspect all gears for general weaT. Replace any gears that 
have chipped or broken teeth or that have teeth worn to a sharp 
edge that aTe apt to break off after a short period of operation. The 
replacement of one gear will require the replacement of any related 
or meshing gears or pinions. M ake sure the inner splines of all gears 
are in good condit ion. 

(2) BEARINOS- Since the operation of the transmission as a whole 
may depend on the condit ion of all or anyone of the bearings which 
supports the different shafts and carry the total power load, it is very 
important that these be carefully inspected. The balls or roUers and 
races of bearings must be perfectly smooth and have brightly polished 

L. 
" 
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,uriacH. Replace any bearing. that have corroded, rough, chipped, 
<X discolored surfaces o r that show any tendency to bind when spun 
or foiled by hand Discoloration of bearings is evidence of the bear­
ina; bIvin, been overheated in operat ion. Replace all worn bearing. 
and bushings. Inspect inner bore of bearing cones; replace any that 
.bow ~,n. of having turned on shaft. 

(3) T'a.\NSM.SSION SHAFTS (figs. 44 and 45 ). Check ,haft. for 
strai,htnelS and a;eneral condition. Try bearings on their respective 
ahafta. All bearing. must fit on shaft. with a li"ht press fit. Make 
IIUl"e the beanos lurfac~ on shafts are smooth and tha t there a,e no 
bun preventing bearing from fitting tightly against .houlden on 
shafts. . Try all gelllll on their respective shafts to make lure they 
.lide euily in the shaft spline.. If .plines are badly worn or dam· 
aged by the gear .. replace gears or shafta. Make .ure all snap rings 
and IIfl8p ring grooves are not worn or rounded to the point where snap 
ring. may be lwoken or .lip out of grooves. Make .ure all threads in 
uantmillion case or transmi.ion . hafU are clean a nd in good 
condition. 

(4) TRANSMISSION SHIFTER SHAFTS AND SHIPTU F ORKS (fig. 4 6). 
M ake .ure thifter lIhafu are straight and slide ealily in the bushing. 
in cate. Straia;hten or replace bent Bhatt. or forka. I nspect both fO(" 
wear, The original thickness of the part of forb that engage collars 

47 
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• 

A-stflfTEIi: SHAf'T [)(TENSIONS 
(HIGH AN D lOW. CRUP[R I 

' _ SHIFTU SHMT EXnNSION <REVERSE , 
C-COTT(R PINS 
D--I!.EV( I!SE SH IfTER FORI( 
( -ClAMP IIOl TS 
' -NUTS 
/i- HIGH AND lOW <;ti IFTER HlRK 
H_ HIGH AND LOW \.H IHER SHAFT 

, 

I 
• 

""ur. 46 - Sltlft.r SItCJft, CI"d forks DlsalHmhlecf 

in sliding ge9n is 0.360 to 0.370 inch. Bent forks or excessive rough· 
ne$S of forks in shifter eolian of gears will resu lt in interference of 
gears or incomplete engagement of gears when shifted. If neceS$8.cy -the bolts may be built up to e liminate l~ne$S in collan by welding 
or m-azing and then grinding to make a free fit in t he gear eolian. 

(5) RI!:VERSI!. IDLER GEAR A SSEM BLY. Either beom:e bushing. or 
needle roller bearings will be found in the reverse idler gear. TflictOri 
with serial numbers M4-2S 1 and lower are equipped with bronze 
bushing., those with seria l numbef$ higher than M4·25 I are equipped 
with needle roller bearings. If bronze bushings are worn to allow 
more than O.Ol()..inch clearance between bushing and shaft, replace 
bushing or shaft, whichever is worn. If equipped with needle roller 
bearings, inspect all needles carefully. T o che<:k wear on needle bear­
ing., micrometers will be ne<:essary. Twice t he diameter of one of 
the needles added to t he outside diameter of the collar must be 0.003 
inch to 0.004 inch less than the diameter of the bore of the gear. If 
worn more than 0.005 inch, replace the bearing or iear. 

(6 ) THRUST WASHERS AND SHIFTER SHAFT LocKS. The new 
dimell$iol1ll of a ll thrust washers lire specified in section V III. Re­
place washef$ if scored or worn. Inspect shifter shaft lock p lunger. 
and springs to make sure shifter sha fts will lock properly . .. 

0.'9' .I/rom 
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b. Differential Aseembly. 
(1) GENERAl.. Since this controlled diffe~ntial ammbly is aimi­

lar to those used in the liJht tank, the inspection procedure set up for 
these other vehicles can be followed for this differential apembly . 
Refer to subparai raph. ( 1) and (2), above, for inspection of iears 
and bearings. 

(2) DIFFERENTIAL PINIONS AND BUSHINGS (tii- 48). Insp~ ct 
these pinions carefully to detect signs of wear or damaie. When new, 
the pinion shafts have a clearance of from 0.008 to 0.009 inch in the 
bushings. Replace the pinions if the teeth are lCuffed due to worn 
bushinis or if teeth are damaied in any way. These moat be replaced 
in pairs. Make sure the threads on ends of shafts and the nuts tbat 
&0 on thelt! shafts are in iood conditiOIL 

(3) BJt,\u DRUMS AND BRAU ~ANDS (tii- 48). Bake drums 
5. 
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o DIFFERENTIAL BEARING CARRI ERS 
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Q-DIFfERENTIAl BEARING CUPS 
I _ BEARING ADJUSTMENT SH IMS 
S-Ol l SUMP GASKETS 
T-Oll SUMP SCREEN 
U-Ol l SUMP 
V-ORAIN PLUG GASKET 

W_DRAIN PLUG 
X-CAP SCREW 
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that are scored due to contact with the brake lining rivets may be 
smoothed in a lathe but if the thickness of the material remaining is 
less than one-fourth inch rep lace the drums.. InsJ)e(:t the brake bands 
and linings.. If lining is worn down nearly to rivet head, or would be 
worn to that extent after another short period of operation, it must be 
replaced Replace brake shoes or coupling pins if worn to allow more 
than O.O I O-inch clearance. Make sure all cont ro l rods are straight 
and all adjustment linkage is in good condition. 

(4) DIFFERENTIAL CASE (fig. 49). F ile off any burs on machined 
surfaces that would prevent correct contact of mating parts.. I nspect 
case for cracks or breaks and inspect drain plug magnet to make sure 
it will att ract small metal particles.. 

Section IV 

ASSEMBLY OF TRANSMISSION AND DIFFERENTIAL 
18. GENERAL. 

a. As cleanliness is of extreme importance, provide a clean work_ 
ing space, clean benches, and a good supply of clean wiping cloths 
for assembly or these units. Procure the necessary special tools 
required for the various assembly operations.. Special tools are listed 
and shown in chapter 10. Make sure all parts that are installed are 
in good usable,. condition and fit properly in relation to other parts. 
All gears and shafts must roll freely after assembled L ubricate a ll 
bushings, bearings, and shaft splines with light engine oi l during 
assembly. 

19. ASSEMBLY OF CONTROLLED DIFFERENTIAL. 
a. Assemble Subassemblie8. 
( 1) ASSEMBLE BRAKE DRUMS AND HUBS. If bushings were re­

moved from hubs, use remover and replacer with handles the same 
as that used to remove old bushing (par. 15 e) or arbor press to install 
new one. Aline oilholes in bushing and hubs and lock bushings in 
place by staking ends of bushings into notches in hubs in a manner 
similar to that shown in figure 51. These bushings must have 0.005-
to O.OOa-inch clearance with gear hub. T o install hubs in brak e 
drums, place drum on bench with offset of drum up, aline bolt holes 
of hub with those in drum, and drop hub through drum. I nstall a nd 
tighten six drilled head cap screws and secure cap screws from loosen­
ing with lock wire through cap screw heads.. 

(2) ASSEMBLE DIFFERENTIAL BEARING CARRIER ASSEMBLIES. 
Tap or press two oil seals into each bearing carrier with lips of seals 

.2 
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figure 50 _ Indedl;"B Diff.r. ntlal •• orln8 Cup 

facing away from each other, then drive or press bearing cup into 
carrier with largest inside diameter of cup up. Figure 50 shows cup 
being installed with remover and replacer ( 41-R -2374-670), handle 
( 41-H -1396-65S) and handle ( 41-H -1396-650). 

(3) INSTALL BUSHINGS IN CoMPENSATING CASE CoVERs.. If bush­
ings were removed from covers, install new ones using a piece of stock 
as shown in figure SI or arbor press. Aline oilholes in bushings with 
holes in cover when installing. Stake bushings in place after installa­
tion. These bushings must have 0.005- to O.OO8-inch rwming 
clearance. 

The installation of new bUllhingl in c:ompenaating cale covers 
f or the differential pinion shafts requires the use of a special reamer 
to insure proper a linement of the differential pinion ,hafts, Do not 
attempt to install new bushings unless this tool is available. Using 
an arbor press or a piece of bar stock machined to proper sire, drive 
or press the new bushings into covers. These bushings also have oil· 
h oles that must be alined with holes in cover when installed. After 
bushings have been installed, attach the two cove~ to compensating 
case with six cap screws in each. The mark' made on the case and 
covers in disassembly must be used t o make sure t he cove~ are 
inst alled on the same side of case and in the same position as before 
the unit was disassembled. Place compensating cue and cover 
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assembly in vise. Using special reamers, ream bushings which hav~ 
been illlltalled. R emove coven from case and clean out all metal 
particles. 

(4) ASSEMBLE DIFFERENTI"L GEAR ASSEMBLY. Lay bevel gear 
on bench, line up bolt holes in bevel gear with those in left compen_ 
sating case cover and lower cover into gear. Attach t o ieaT with 12 
drilled head cap screws. After cap screws are tightened securely. 
install lock wire in each pair of cap screws, crossing wires (fi&. 53). 

54 
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Place gear and eover on blocu with gear up (fig. 54 ). Plaee one of 
the differentilll gean in eaver. Then inltall eampensating ease on 
eaver 10 dowel. in eaver or ease enter eenter hole. in eover or ease. 
The dowea are -unevenly .paeed 10 the eampensating ease can go 
on dnly in the coneo..."t position, however, mlrb made on the ease and 
eaveft when unit wa. di __ mbled will be uted to determine which 
end of the cue goeB toward this cover. Tap case down onto dowel, 
in cover. Place s=cond differential gear in eampensating CQe. Try 
all ,ears II they are instaUed for free tit in bushin,&. Next llelect the 
three differential shafts that have journal. of the Nme diameter at 
both ends. Set these three .haft, ( threaded end up) in the three 
amaller bushings in end cover and tum thelie mafta 10 the keyways 
in upper end. of shaft. aU face towards the center (tii- 55). The tem­
plate . hown it used only for illustration of proper setting of keyways. 
In.aert the threaded ends of the three pinion wfts which have journals 
of two different d iameter .. in the other three bushings in eaver, 
meshing the ,eaft with the other three geal'l a lready installed 10 that 
the keywaY' in these ,haft, abo point toward, center. Then install 
the right eaver on dowels in upper end of eampensating Cale in same 
manner 81 the lower eaver. Attlich eaveft to eampensatin, ealle with 
sill drilled head eap lCtewa, IeeUrely t ightened and secured with lock 
wire (tii- 56 ). Drive dowels through eavers and into enda of com-
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pell$8ting case far enough to peen edit" of holel in covers over ends 
o f dowels. T ap kePI into t he keyways of pinion shafts, then install 
the six outer differential pinions on the ends of shafts (fig. 37). The 
threaded ends of t he shaft. are numbered from 1 t o 6 as are the 
gears. Place t he gears on the shafts so the numbers correspond 
Inlltall s lotted nut l on the shaft. and tighten securely, then install 
cotter pins through nuts and shafts. P lace brake drum IlSSemblies on 
hubs of compensating case covers, install ing and testing each one 
separately to make sure the outer diffe rential pinions mesh freely 
with gear teeth of brske drum hub. If pinion shafts are correctly 
positioned by means of the keyways, t hese gears will mesh a nd t urn 
freely. If binding is evident, check for incorrect assembly. D isas­
sem ble a nd reassemble if necessary. If t ests prove satisfactory, slip 
a brake drum hub thrust washer on each hub against brake d rum, t hen 
tap or press differentia l bearing cone and roller assemblies onto ends 
of hub and against thrust washers (fig. 56). R otate gears to test for 
free rollini of gearL 

h. Inetull Bruke Control 5 "11111 in Differential HOll8illg (fig. 57). 
] f old b ushings were removed, install new bushings in outer ends of 
h oles in brake shaft supporting bracket, using remover and replacer 
( 41.R.2376--290) or arbor press. Leave bushings Rush with outer side 
o f bracket. Bushings must a lso be installed in inner ends of holes 
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in housing that support inner ends of brake shafts. Use a piece of 
stock to install bushing for inner end of longer shaft. Leave bush­
ings flush with inner side of housing. Ream bushings, if neceuary 
for slip fit of shafts. Blowout a ll cuttinK" then tap new oil Ileal" with 
lips of seals facing in, into counterbores in housing that will be covered 
by supporting bracket. Install bracket with three cap lCTews with 
lock washers. Install short brake lever on spline<! end of right brake 
shaft (longer of the two shafts) far enough to install damp bolt. 
Install and tighten clamp bolt. Insert other end of shaft through 
shortem hole in supporting bracket, using care not to turn shaft and 
damage oil seal as shaft is pushed through. Slip damping collar 
(machined side fint) onto shaft, then tap inner lever on inner end of 
shaft, positioning lever on splines so it points opposite to the lever on 
outer end of shafi Line up hole in lever with groove in shaft and 
install and tighten clamp bolt, then slip inner end of shaft into bush­
ing in .ide of Cillle. Position shaft damping collar to hold shaft in 
proper position which will allow it to rotate freely and tiKhten damp 
screw in collar. Secure damp screws from loosening with lock wire. 
Install outer lever on left (short) brake shaft in same manner, then 
insert shaft through long hole in supporting bracket Leave inner 
end of shaft..ftush with inner side of case and do not install inner lever 
until differential assembly has been installed in hou.ing. 
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Figure .s8 _ Testi"" DI"er."tlol leorl"g Adiustmem 

c. Insta ll Differentia l Assembly and Steer ing Brakee in 
Housing. 

(1) I NSTALL LoWER BRAKE SHOES IN CASE. Place two connected 
brake shoes of each steering brake assembly in housing (fig. 57). The 
lower end of support rods connected to the rea r brake shoes slip 
into the iuide rod dips. Place springs on rods above d ips. then plac::e 
support yokes on rods. Insert castle nuts into slots in yokes and rtart 
nuts onto rods by turning nuts with yokes. Then sc::rew stabilizer bolts 
with jam nuts installed against head, through top of case and into 
yokes. 

(2) INSTALL DIFFERENTIAL ASSEMBLY IN CASE. Attach lift 
chain and hoist as shown in figure 35 and lower differential assem­
bly into C85e (bevel gear towards left side of Ute) until differential 
bearings are in line with holes in sides of C85e. Add enough shims 
to t hose that were removed with each carrier 110 shims installed with 
carrier on gear end total 0.0 125 inch in thickness. The !!him, 
installed with carrier on other side total 0.080 inch and install 
d ifferential bearing carriers (fig. 34) on same sides of case from 
which they were removed, atiachinK: them to C85e with SiI drilled 
head cap screW1l in each. Oil pockets in carriers must be up when 
installed. After tiv;htening cap sc::rewa, remove lift chain and test 
for correct bearing adjustment by rotatinv; IIS$tmbly with pull on 
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A-BRAKE SHOE YOKE 
I--BRAKE SHOE SPRING 
C--BRAKE SHOE AND BelL 

CRANK PIN 
D---WASHER 
5-BRAKE SHOE ANCHOR PIN 
' _STEERING BRAKE ANCHOR 
G-BRAKE SHOE ADJUSTING NUT 
H-BRAKE SHOE AND BELL CRANK 

CONNECTING LINK 
!-BRAKE CONTROl BELL CRANK 
J-YOKE PIN 
Ie_BRAKE CONTROL ROO, LEFT 
L-BRAKE CONTROL ROO, RIGHT 
M-JAM NUT 

H_ROD YOKE 
O-BRAKE LEVER 
!'_LOCK WIRE 
Q_STABILIZER BOLT 
II_ LOCK NUT 

• • 

Z 

S---BRAKE SHOE SUPPORT ROO YOKE 
T_ NUT 
U_ ClAMP BOlT 
y -SUPPORT ROO SPRING 

W_SUPPORT ROO GUIDE CLIP 
X_ BRAKE SHOE SUPPORT ROO 
V_ SUPPORT ROO PIN 
Z_BRAKE SHOE 

..... _ BRAI(E LIN ING 
AI-BRAKE SHOE COUPLING PIN 

IIA PD 301113 

Figure 59- Sfeer/nliil8roke Auembly - Sedionollled View 
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spring scale (fig. 58). These bearings require a preload of from 
15 to 25 inch·pounds. Adjustment for this preloading is made by 
adding or removing shims under bearing carriers. Do not install 
lock wire in heads of carrier cap screws until after transmission and 
differential are connected and bevel gear has been adjusted to bevel 
pmion. 

(3) INSTALL BRAKE ANCHORS. BELL CRANKS, AND UPPER BRAKe: 

S HOES. Connect lower ends of brake shoe yokes to front brake shoes 
with yoke p ins and cotter pins, and sl ip springs onto yokes. Cement 
new gaskets to anchor openings in differential case and insert 
anchors through holes (fig. 33). Maneuver each anchor, bell crank, 
and yoke connected to brake shoe so that the yoke slips through 
hole in anchor p in as anchor pin is inserted through upper hole of 
anchor and through bell crank. Attach each anchor to case with 
six cap screws with lock washers. Install wire bracket on attaching 
cap screw of right anchor (fig. 32) . Start brake shoe adjusting nuts 
on brake shoe yokes. Connect brake shoe and bell crank connecting 
links to upper brake shoes with coupling pins and cotter pins, then 
connect rear ends of upper shoes to rear shoes in same manner. 
Insert brake shoe and belt crank pins through anchors, connecting 
links, and bell cranks and secure pins with flat washers and cotter 
pins at both ends of pins. Push short brake shaft through case and 
install inner lever on inner end of shaft with end of lever pointing 
in opposite direction from outer lever. Install and tighten clamp 
screw and secure screw with lock wire. Connect ends of the shorter 
of two brake rods to inner lever on left brake shaft and bell crank 
with yoke pins and cotter pins (fig. 32). Connect the longer rod to 
right bell crank and inner lever of right brake shaft. 

20. ASSE~IBLY OF TRANSMISSION. 
a. Allllemlole Over r unnin g Clutch (fig. 3 1). Place spring over 

cam and hook one end into hole in cam. Place cage over spring and 
cam and hook upturned end of spring into hole in cage. Then turn 
cage in clockwise direction until prongs in face of cage enter not ches 
in cam. Insta ll cage retaining snap ring in groove in end of cam. 
Place rubber band around cage, then insert ro llers into cage. The 
rubber band will hold them from dropping out. Roll cage and 
rolters clockwise 50 rollers are on lowest point of cams and place 
outer Tace over rollers, spJined end up. Remove rubber band after 
outer race is started over rollers. H old race from slipping off 
and turn assembly over. Install gear on cam with six cap screws. 
After cap screws have been tightened, secure them from loosening 
with lock wire through cap screw heads. 

h. Inllia ll R e\'eue Id ler Sh aft a nd Gear (fig. 45). Insert end of 
itl.ler shaft with flat side through front end of case far enough to 
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place thrust ball bearing on end of shaft (side with wider edge of 
outer race towards gear). Lubricate reverse idler gear bushings or 
bearings, then hold gear in case with spiral gear towards rear of 
case and slide shaft through gear, then slip thrust washer onto end 
of shaft with grooved side of washer towards gear and lug of washer 
engaging groove in shaft. Slide shaft on into rear end of case. Aline 
hole in side of front end of shaft with notch in case, iru.ert lock ball 
in hole in shaft (fig. 30) and tap shaft in until flush with case. If 
idler gear being installed is equipped with needle roller bearings, 
a dummy shaft will be needed to assemble rollerll, spacer, and 
washers in gear and will be pushed out of gear as idler shaft is 
pushed through gear and must be removed from case. If new bronze 
bushings have been installed in gear, they must be reamed for a free 
rolling fit with shaft before gear is installed 

c. ID8tallinput Sbaft A88embly (fig. 45) . Using puller (41-P-
2905·60) or press, install front bearing on input shaft. Install snap 
ring in groove of shaft ne,;t to bearing. Jnsert splined end of shaft 
through smaller hole in front end of case, then place parts in following 
order on shaft as it is pushed further into case: 24·toothed creeper 
pinion with shifter collar towards front of case, 27·toothed low range 
pinion with longer end of hub towards rear of case, pinion spacer, 
48·toothed high range pinion, with spiral teeth pointing in same 
direction as low range pinion teeth, and thrust washer with beveled 
side towards rear of case. Then push shaft on through until bearing 
on end of shaft is started into front of case. I nstall split lock ring 
in groove in splines between creeper pinion and low range pinion, 
then move low range pinion against ring until ring enterll counterbore 
in side of low range pinion. H old shaft and gears in position while 
another man slips rear bearing onto rear end of shaft (snap ring groove 
side of bearing out) and taps it into place in case far enough to install 
lock washer and start lock nut onto threads of shaft. Install snap ring 
in bearing groove. Turn out to draw bearing into place on shaft, 
watching at same time to make sure split lock ring remains in place in 
groove of shaft and counter bore of low range pinion. After bearing 
has been drawn tight on shaft, tap shaft toward front of case until 
snap ring is tight against case. Bend prongs of lock washer into 
slot in nut. 

d. Install Be\·e\ Pinion Sh ah Ane mloly (fig. 44 ). 
(1) INSTALL SHAFT AND GEARS. Using arbor press or puller 

( 41-P-2905-60) , install front bearing on pinion shaft against pinion. 
Expand snap ring with expander tool B-283303 shown in figure 24 
and slip snap ring and tool onto shaft and remove tool to lower 
snap ring into groove in splines next to bearing. I nsert rear end of 
shaft through hole in front end of case and slide parts in the 
following order onto shaft as it is pushed through case: 52-toothed 
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creeper gear with shifter collar towards front of case, creeper gear 
splined shaft washer with counterbored side towards gear, overrun· 
ning clutch assembly with gear towards rear of case, low range gear 
splined washer with all grooves towards overrunning clutch assem· 
bly, a second snap ring (expanded with tool), range shifter gear 
with long end of gear away from overrunning dutch, and high tange 
gear splined washer with counterbored side towards rear of case, 
2 1-toothed high range gear, and thrust washer with small machined 
face towards rear of case. Start front bearing on shaft into case 
and tap on shaft until rear end of shaft is started into rear bearing. 
Then slide creeper gear on shaft to front of case, slide all other gears 
towards rear of case, and install split lock ring in groove in splines 
of shaft behind creeper gear. After the two halves of the split lock 
ring have been placed in groove, slide the splined washer over to 
cover lock ring. Slide overrunning dutch assembly against splined 
washer and slide the next splined washer against overrunning clutch. 
Then move snap ring with expander tool still installed against 
washer and remove expander tool to let snap ring enter groove in 
shaft splines next to washer. Slide range shifter gear into mesh 
with overrunning dutch gear, then install a second split lock ring in 
groove in shaft splines and slide splined washer over lock ring. S lide 
high range gear against washer, then hold all gears together while 
another man taps rear bearing into place in case and onto shaft. 
Install shims over outer bearing race, adding enough shims to those 
removed in disassembly to make a total of 0. 100 inch in thickness 
and install snap ring into groove before tapping this bearing into 
place in case. I nstall speedometer drive gear with counterbored 
face over end of shaft and against bearing, then install three drilled 
head cap screws and secure with lock wire after they are tightened. 

(2) MAKE INITIAL BEVEL P INION ADJUSTMENT. Install speed­
ometer drive housing temporarily with six cap screws and tighten 
cap screws firmly. Then look on the end of the bevel pinion for a 
dimension which is stamped there and designates the distance t he 
end of the pinion is to set from the center of the bevel gear when the 
transmission and differential assemblies are connected. Assume th.at 
this dimension is 5.702 inches. When the transmission and differ­
ential assemblies are connected with gaskets between th.e two cases, 
the machined surfaces on the front side of the transmission case 
will be approximately 10.005 inches from the center of the bevel 
gear. Therefore, the end of the bevel pinion must extend 10.005 
less 5.702 or 4.303 inches out from the machined surfaces on the 
front side of the transmission case. Use a straightedge laid across the 
end of the pinion to check this measurement. Remove the speed. 
ometer drive housing and add shims behind snap ring on rear bear­
ing if pinion extends out of case too far or remove shims if it does .. 
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flgur. 60 _ ,,.stDIII,, • .. vel P'nlon Sh"ft from l_rl,,1iI' 

not extend out of case far enough. It will be necessary to drive 
pinion ,haft and bearings back a short distance to remove the .nap 
ring to add or remove shim.. Use a b lock of wood and hammer 
for this purpose. The pinion will be moved out again when the 
speedometer drive housing i. again installed and the cap scre~ 
tia;htened. Further adjustment of the bevel p inion may be required 
after the transmission assembly ill attached t o the differential hous ing 
to obtain correct tooth contact between the pinion and bevel gear 

- (pac. 21 e). 

e. IlUIlan Shifler Sh.ru and Forb. Insert smooth end of creeper 
gear shifter shaft (longest of the three) through hoie in rear of case 
c1010eSt to power .take.off .ide of case, place lower end of creeper 
gear shifter fork in collar of creeper pinion, and slide shaft throu!th 
fork and partly into front end of case. Turn shaft 10 flat s ide of ahaft 
II down. Slip two shaft plun!ten with a plun!ter sprin!t between them 
into lateral passa!te in cases at side of creeper !tear shifter shaft. 
Fi!ture 46 shows arrangement of shifter shafts, forks, and p lungen.. 
Holdin" pressure against projecting plunger (fig. 63), .!ide shaft 
further until plunger is felt t o engage lock notch in .ide of .haft. NeJ:t 
insert reverse shifter shaft which has notches in both sides and tap 
throuih center hole at rear of case. Place lower end of reverse !tear 
shifter fork in collar of creeper gear with offset at top of fork toward 
rear of case and s!ide shaft through fork and into front end of case 
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'''' SHIFTER SHAFT 

""~:" SHIFTER SHAFT 

SH "'m """ 

figure 6 r _ ShHt.r ShCJft 'nstoliGfion 

until locking notch in one .ide of shaft engages plunger and inner 
notch on top side of shaft can be seen through top hole in case. Install 
two more shaft plungers with spring between them in lateral passage 
next to . hifter shaft just installed in same manner as before. Insert 
high and low shifter shaft through remainina hole in cale. Place high 
and low shifter fork in collar of range shifter gear with longer side 
of hub in fork towards rear of cue and slide shaft througtt fork a nd 
into front of case until lock notch in side of shaft engages plunger. 
After bevel pinion has been adjusted to d ifferential bevel gear, adjust 
forks on shafts ~ full and proper meshing of gears will be effected 
when shifted as explained in subparagraph f, following. 

f. AdjU81 Shifler . 'orks. After bevel pinion has been adjusted 
10 bevel gear, move high and low gear shifter shaft until front lock 
nolch in top side of shaft can be seen in center of top hole in case. 
H old shaft in this position and slide range shifler gear into full me$h 
with high range gear. Tighten clamp bolt in shifter fork. Slide 
range shifter gear into neutral position, then move center shiftersha,ft 
until front lock notch in top of shaft can be seen in center of top hole. 
Slide creeper gear into full mesh with gear teeth on outer race of 
overrunning clutch assembly. then tighten clamp bolt in fork. Slide 
creeper gear into neutral position and move creeper gear shift er shaft 
unti l lock notch in top of shaft can be seen in center of top hole. 
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Tighten clamp bolt and install cotter pins in a ll three damp bolts. 
Tap the three shifter shaft covers into case over rear ends of shafts. 

2 1. ASSEMBLY OF CQ;\II'QNENTS INTO POWER TRAIN. 
a. Conn ect Tran8miuion 10 Differenlial. Cement new gaskets 

to rear of differentia l housing and end of reverse idler shaft and, with 
use of hoist, move transmission assembly into position against dif­
ferential, inserting bevel pinion through hole in different ial housing 
and meshing pinion with bevel gear. One of the pinion teeth has a 
mark at rear end of tooth. This tooth must engage between 2 teeth 
on the bevel gear that are similarly marked. Attach transmission to 
differential with 10 cap screws and lock washers around outside of 
case and 2 drilled head cap screws secured with lock wire at top edge 
of transmission case (fig. 18). 

h. In81 .. 11 Speedometer Drh'e Auemhly. A small oil piping con. 
nector is pressed into the speedometer drive housing and has a small 
sealing ring similar to a piston ring in a groove towards inner end of 
shaft (fig. 66). When drive assembly is installed, the end of con­
nector and sealing ring enters the bore of speedometer drive gear. 
The sealing ring must have a gap of 0.002 to 0.003 inch and fit freely 
in groove, and shaft must slip freely into gear to prevent gear from 
freezing to shaft during operation. Attach housing to transmission 
case with six cap screws with lock washers (fig. 17). 

c. Adju81 Ben!l Pinion alltl Be~'el Gear. 
( 1) ADJUST FOR CORRECT TOOTH CONTACT OF PINION WITH 

GEAR. Change shims behind differential carriers as explained in fol­
lowing step (2) to obtain 0.012- to O.OIS-inch backlash between bevel 
pinion and gear. Coat several of the bevel pinion teeth with Prus­
sian blue or similar material, engage the creeper pinion with creeper 
gear, and t urn the transmission input shaft in a clockwise direction. 
Then observe the blue marks left on the bevel gear teeth by the 
pmlon. The moot desirable tooth contact area when tested in this 
manner is from the center of the tooth to the inner end as shown in 
figure 62. It will not always be PD"ible to obtain this contact, how­
ever, the pinion may be moved in or out a maximum of 0.080 inch 
t o obtain as nearly correct contact as possible by the removal Of 
addition of shims behind snap ring on rear pinion shaft bearing as 
explained in paragraph 20.1 (2) . To move pinion and bearings back 
for removal of the snap ring, insert Vry bar between the end of the 
pinion and one of the center sections of the differential compensating 
case. CAUTION: Do not pry against the di!Ierential pinions. Speed­
ometer drive housing must be installed and cap screws tightened each 
time before checking above adjustment. 

(2) ADJ USTMENT Of" BEVEl. GEAR TO PtNION. After bevel pinion 
has been adjusted for proper tooth contact with bevel gear, the bevel 
gear must be adjusted to allow 0.005- to 0.0 12· inch backlash between 
p inion and gear at tightest point. 
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flflur. 62 - "vel Pinion ond' G_r Adluttm.nt, U.'n, Dial 

'"dlemor ("'·'-'00) 
Mount a dial gage on differential case as shown in figure 62 to check 

backlash, then. adjust gear to pinion by changing shim. under differ­
ential bearing carriers from one side t o the ot her until correct adjust­
ment is obtained If there is 100 much backlash, remove shims from 
left bearing carrier and add the $8Ine $himl removed to t hose under 
right bearing carrier. If there is not enough backlash, shims must 
be removed from right bearing carrier and these same shims added 
to those under left bearing cauier. This procedure must be used so 
the adjustment of the differential bearings will not be chanied The 
cap screws in differential bearing carriers mU!lt be t ightened finnly 
after $hims are changed before backlash i$ checked After correct 
adjustment of backlash is obtained thread lock wire through heads 01 
d ifferential bearing carrier cap screws. 

d . In~ tall Shilter Sha ft Exten sion,. I nstall shifter shaft enen­
,ioO$ on front ends of t ransmission shifter shafts as . hown in figUN! 63. 
Position extensions 10 they are ftush with ends of shaft, then tighten 
clamp bolts and install cotter pins in bolts. Adjust shifter shafts as 
explained in paragraph 20 f. With all gears in neutral position 
(fill:- 12), the notches in extensions on reverse (center) and creeper 
(left) .hifter shafts .hould now be even. Adjust creeper shaft enen-.. 
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l ion if necessary. Then slide reverse sh ifter shaft back until lock 
plunger engages next notch in rear end of shaft and ob$erve if notch 
in high-low range shifter shaft extension is even with notch in reverse 
,hifter- ,haft extension. Adjust extension on high-low shaft if neces· 
NJY. Test to make sure &ellnl shift easi ly and mesh fully with mating 
gelllll or pinions. 

e. Inetall Co' -ere and Tranemlseion to Torque Converter 
Ada,lter (fig. 17 ). Make lure all necesslU'}' cotter pins and lock wires 
are installed, then cement cover guke! to d ifferential case and install 
cover assembly with 14 cap screw. with lock washers. The end of 
the gear shifter lever in cover should be inserted into notches in 
shifter shaft extensions as cover is put in place. Install a shifter shaft 
plunger, spring, and spring seat in each of the three holes in top of 
rear side of transmission case (fi&. 18), then cement gasket to case 
and install cover with 9 cap screws with lock washers. Cement gasket 
to rear end of transmission case and install transmission to torque 
converter adapter with 6 cap screw. with lock washer-. Flat side of 
adapter should be turned toward. lpeedometer drive housin&. 

f. Install Power Take-otr and Final Drive Aa&embliee. Cement 
guket to transmission case and install power take-ofl assembly with 
transmission oil pump on case with eight cap screws with lock washers 
( fi" 13) leaving cap screw out of top front hole at present. Attach .. 
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steering brake lever and dutch pedal support bracket with stop light 
switch to side of differential housing (fig. 15 ) with three cap screws 
with lock washers. Install oi l supply manifold on transmission oi l 
pump as shown in figure 13 with three cap screws with lock washers.. 
Using new gaskets, attach differential oi l manifold with pressure relief 
valve to rear of differential case with four cap screws with lock 
washers (fig. 13 ). Connect hoses attached to transmission oil supply 
m anifold to fittings on speedometer drive and power take--off housing 
as shown in figure 13 and to pressure relief valve on differentia l oi l 
manifold and fitting to transmission reverse idler shaft as shown in 
figure 14. Attach dip on last named oil hose to front of power take--off 
housing with cap screw and lock washer. Cement final drive attaching 
gaskets to sides of differential case. W ith aid of hoist , raise final drive 
assemblies into position against differential case, inserting pinion 
shafts into differential (fig. 16 ). Attach each assembly with nine cap 
screws with lock washers. Make sure final drive dra in plugs are in 
place and tight. 

g. In81a ll Conlrols anti Oil Lincli. Place steering lever assembly 
in place against final drive spacer, inserting end of lever shaft into 
support bracket on differential case (fig. 15) and attach support to 
spacer with four cap screws with lock washers. Connect ends of rods 
at lower ends of levers to levers on brake shafts with yoke pins and 
cotter pins. Connect rod on power take--off lever to shifter shaft of 
power take--off. Connect brake springs (fig. 14 ). Install bayonet 
gage in differential cover. Raise entire assembly from stand with 
hoist to permit installation of oil sump at bottom of differential case. 
Install oi l sump gasket , screen, a second gasket, and oil sump (fig. 49) 
at bottom of case with five cap screws with lock washers. Install and 
tighten magnetic drain plug. Using new gaskets, install suction pipe 
connecting one end to sump, the other to bottom of transmission oi l 
pump (fig. 13). Unless the assembled unit is to be immediately 
instaJled, cover all exposed openings with adhesive paper and attach 
a tag in a conspicuous place stating that steering brakes will require 
adjustment. Note also that differential case and final drive cases are 
to be filled with lubricant after unit is installed in vehicle. Adjust· 
ment of steering brakes is out lined in TM 9-785. 
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Section V 

TRANSMISSION OIL PUMP 

22. DESCRIPTION AND OPERATION. 
a. The transmission oil pump is a precision·built, rotor-type pump 

mounted on the rear of the power take-off hOWling (fig. 13). It is 
driven by a tongue in the pump shaft eniaiini a iroove in power 
take-offlhaft. Iu pwpose is to circulate the oil from the transmission 
and differential throuih the on coolini radiator and distribute it to 
various partl of the transmission and differential The pump drawl 
the oil from the oil sump in bottom of differential housing. The oil 
discharied from the pump passes into a .upply manifold above the 
pump. Oil hoses leading to the speedometer drive housini, trans­
mission reverse gear, torque converter, and power take-off are con­
nected to thi, manifold A Imall portion of the oil pAnt'S through 
these hoses to lubricate those assemblies. The balance is discharged 
through another line t o the coolini radiator where it is cooled and 
returns to the manifold on the rear of the differential case and is 
distributed to pam of the differential Pressure in the .y.tem i, 
maintained by a .hort restrictor pipe located next to rear end of hose 
in the discharge oil line leading from pump to radiator. A pressure . 
relief valve (par. 24) located in an oil line connecting the oil lupply 
manifold to the di fferential manifold (fii' 14) is provided allowing 
the oil t o bypass directly from the pump and lupply manifold to the 
differential in the event the cooler lines become clogged 
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23. MAINTENANCE. 
B. Under normal operating conditions this pwnp should require no 

attention. If loss in pressure is noted, the line connections should be 
checked for tightness and the relief valve (par. 24 ) and should be 
inspected to see that it is not held open. If the pressure is not 
improved, the pump must be replaced as a complete unit. No adjust· 
ment is provided in this pwnp assembly as all clearances are held 
accurately within the pump. If operating properly, the pwnp should 
deliver 16 gallons per milLute at 2,050 revolutions per minute under 
40 pounds per square inch pressure and with SAESO oil at 1500 F . 
Mount the pump in test stand to check its efficiency and determine 
its condition. 

Section VI 

TRANSMISSION OIL PRESSURE RELIEF VALVE 

24. DESCRIPTION. 
a. The transmission oi l pressure relief valve is located at left end 

of differential oi l manifold (fig. 14). It is a spring·and-plunger-type 
valve contained in a housing and is adjustable for various opening 
pressures. It is connected by a hose to the oil supply manifold above 
transmission oil pwnp. This valve allows the transmission oil to by­
pass direct ly back into the differential if excessive pressure develops 
in the transmission and differential lubricating system due to clogged 
oi l passages or thick oil 

25. DISASSEM BLY AND INSPECTION OF VALVE. 
a. Resuh of Sticking Vah·e. Low transmission oil pressure can 

be due to the piston of valve sticking in open position. Disassembly 
of the valve is neceSllary to free the valve or replace defective parts.. 

b . Disassemble Vain". Unscrew acorn cap from adjusting screw 
and lift ilasket off screw. Loosen lock nut and turn adjusting screw 
out of valve body. Tum retainer nut out of body and jar 'prina: and 
valve piston out of body. . 

c. Inspection of Part,. Wash all parts with dry-c leaning $Dlvent 
and dry with compressed air. Soak parts if necessary to remove 
gwnmy substances. Discard valve piston or valve retaining nut if 
worn, corroded, or scored. Replace spring if it is cocked or broken. 

26. ASSEMBLY AND ADJUSTMENT. 
a. Lubricate valve piston and insert piston into longer end of 

body against valve seat. Drop spring into piston, then screw valve 
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retainer nut into body around spring and turn nut in unti l tight. 
Start adjusting nut into valve retainer nut. Adjustment for an 
opening pressure of 60 pounds per square inch must now be made, 
Screw a pipe nipple into end of valve body opposite valve. Screw a 
tee-li tting onto nipple, then install an oil pressure gage in side of 
tee·litting and connect a pump to end of tee-fitting so oi l can be 
pumped into valve body. Turn valve adjusting screw in or out 
until 60 pounds of pressure registers on gage before valve opens to 
allow oil to pass through valve. Then install and tighten lock nut 
on adjusting screw. I nsta ll copper gasket and acorn cover over 
adjusting screw. 

Section VII 

SPEEDOMETER DRIVE 

27. DESCRlPTIO;"i. 
II . The speedometer drive assembly consists of a worm drive gear 

bolted to the rear end of the transmission bevel pinion shaft, a small 
driven gear and shaft in the speedometer drive housing, and a flexible 
drive shaft. One end of the d rive shaft is connected to the driven 
gear shaft, the other end to the speedometer in instrument panel of 
vehicle. 

28. REMOVAL, DISASSEMBLY, AND INSPECTION. 
n. Kelllo\·a l. Unscrew the retainer nuts at ends of shaft housing 

from speedometer housing and drive housing and pull ends of shaft 
out of housing. Remove cap screws from clips on transmission and 
bracket under instrument panel (fig. 3 ) and remove drive shaft assem· 
bly. Remove drive housing assembly from rear of transmission by 
disconnecting oi l hose, removing six cap screws, and lifting off hous­
ing assembly and shims, then cut lock wire and remove the three 
cap screws attaching drive gear to bevel pinion shaft (fig. 21). Pul! 
d rive gear from shaft. 

b. Di~as~{'mj,lr. Remove the two retaining cap screws and lift 
drive sleeve assembly a nd gasket from housing. Lift driven gear and 
shaft out of housing. If bushing in housing for short end of shaft is 
worn, it should also be removed. Drive oil piping connector out of 
housing if worn or damaged. Remove retaining washer from one end 
of flexible shaft and pull shaft out of housing. 

t', Inspe.,tion of Paris. Wash at! parts and dry with compressed 
air. Inspect oil piping connector to make sure the oil passages are 
open and unobstructed, and that sealing ring is in good condition. 

7. 
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Figur. 66 - Speedometer Drive Assembly Dbouembled 

If ring and shaft are worn, they must be replaced. T his shaft must 
have a free fit of 0.002 or 0.003 inch with inner bore of drive gear. 
Replace drive gear or driven gear if teeth are damaged or worn to 
sharp edge. Che<:k flexible drive shaft to make sure it turns easily 
in its flexible housing and that cable is not kinked or housing broken. 
Replace packing in drive sleeve. 

29. ASSEMHLY AND INSTALLATION. 
a. A8!1emhly (fig. 66). Press new bushing for shorter end of 

speedometer drive shaft into housing, also press oil piping connector 
into center of housing with end of conne<:tor flush with outer side of 
housing. Slip drive gear onto other end of connector over sealing 
ring to check for 0.002· to 0.003·inch gap in sealing ring. Insert 
shorter end of driven gear shaft into bushing installed in housing. 
I nstall new packing and washer in drive sleeve, slip new sleeve 
gasket over lower end of sleeve, then install sleeve over driven gear 
shaft and in to housing. Attach with two cap screws and lock washers. 
Lubricate flexible shaft, insert shaft through flexible housing, and 
slip retaining washer or washers on end, of shaft. 

h. Inslallution. Install drive gear on end of transmission bevel 
pinion shaft with three cap screws, se<:ured with lock wire after 
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tightening (fig. 21). Install drive housing on rear of transmission 
case, inserting end of oi l piping connector into inner bore of drive 
gear. Attach housing with six caps screws with lock washef$ (fig. 17 ) . 
Connect oil hose to elbow in drive housing. Pass flexible drive shaft 

. assembly under differential, and attach ends of drive shaft and hous­
ing to speedometer and speedometer drive. I nstall cap screws in clips 
to support shaft from t ransmission case and bracket under instrwnent 
panel (fig. 3) . 

hctlon VIII 

FITS AND TOLERANCES 

30. FITS AND TOLERANCES. 

a. General. The dimensions listed below are manufacturing and 
assembly tolerances for the transmission and differential Parts that 
are worn beyond these dimensions will be replaced at the discretion 
of commanding officers of the maintenance personnel 

b. TranBmi8llion. 
Transmission reverse idler shaft (diameter) , .... . 1.747-1.748 in. 
Transmission reverse idler gear bushing 

(inner diameter) , ... . .. . , .. , .. , . . , . . , .,., 1.7525-1.7535 In. 

(Refer to par. 17 a (5) if gear is equipped 
with needle roller bearings) 

Creeper gear splined washer (thickness) ,., . .... , . . . , . . , I ~h In. 

Low range gear spl ined washer (thickness) ..... , .. 0.215-0.217 in. 
H igh range gear splined washer (t hickness) .. ... , .. , . . . . . l%~ In. 
Bevel pinion shaft thrust washer (thickness) , .. , .. ,0.345-0.350 In. 
Input shaft thrust washer (thickness) .. .. .. , .. .... 0.340-0.350 In. 

Reverse idler thrust washer ( thickness) .. . .. , , .. ,0.215-0.220 Ill. 
Creeper gear shifter fork (thickness) . . , .. , ... , .. ,0.360-0.370 In. 
Reverse gear shifter fork (thickness) . . ' .. , . . , . 0.360-0.370 In. 
H igh and low gear shifter fork (thickness) .. , . , .. . . 0.360-0.370 in. 

c_ Differential. 
Preload on differentia l carrier bearings , . . , .. , , . . , . . , .. 15-25 in.-Ib 
Brake drwn hub bushings (inner diameter -

installed) .. ... . . , .. , ..... .. . .. .. , ..... 3.500-3.502 in. 
D ifferential gears - inner (outer diameter of hub) , . 3.369-3.370 Ill. 
Differential gear bushings (inner d iameter-

installed) . , .. , . , . . , .. , .. , . ... . ... , .. , .. ... 3.375-3.377 Ill. 
Differential pinion shafts - left 

(journa l bearing diameter) ' .. , . . , . , , .. . . .... , . 1.372-1.373 In. 
(journal diameter at threaded end) . . , ..... . . . , 1.622-1.6225 In. 
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(journal bearing diameter) . . . . . .. . . . .. 1.372·1.373 tn. 
Compensating case cover bushings - small 

(inner diameter) . . . .. . . .... ... . .......... . 1.3805·1.381 in. 
Compensating case cover bushings - large 

(inner diameter) . . . . . . . __ .. . , .. , , . , .. , .. , . 1.6305-1.631 In. 

Backlash between differential pinions and gears .. . .. , .... 0.015 tn. 
Backlash between outer differential pinions 

and brake drum hub gears . _ ' .. ' _. _ .. . _ .. __ , . . 0.015 in. 
Backlash between bevel pinion and gear .. , .... . . . 0.005-0.012 In. 
Brake shafts ( diameter) . ... , . . . . .. . ...... , ..... 1.247-1.250 In. 
Brake shaft bushings (inner diameter) , .. , .. , .. , .. 1.25 1-1.253 In. 
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CHAPTER 5 

FINAL DRIVES 

31. DESCRIPTION AND OPERATION. 
a. The final drives are, in effect, gear reduction units which transfer 

the power of the engine from the transmission and differentiai to the 
drive sprockets and tracks. The drive sprockets are bolted to splined 
sprocket shafts. The fina l drive gears on the sprocket shafts are 
driven by the final drive pinions. Splined shafts, the ends of which 
are inserted into the pinions and differential gears, drive these pinions. 
The final drive gear cases are the main support for the differential 
and transmission. 

b. The fina l drive pinion shafts and sprocket shafts rotate on 
tapered roller bearings. The gears and bearings are lubricated by 
oil carried in the gear cases and distributed by the rotation of the 
gears. Oil seals at outer ends of sprocket shafts prevent escape of 
lubricant and guard against entrance of dirt and water into the gear 
cases. Each seal assembly consists of two finely machined steel rings; 
one ring turns with shaft, the other is held stationary. A rubber seal 
boot and spring follower arrangement holds the machined surfaces of 
the two seal rings tightly against each other so that oil or dirt cannot 
pass between them, thus forming a seal The drain plugs in bottom 
of gear case coveTS are equipped with small magnets to retain metal 
particles which might accumulate in the cases from gears or other 
parts. 

c. Each track drive sprocket assembly consists of a hub with a 
drive sprocket bolted to each end. The teeth of the sprocket engage 
the connectors on the track shoes. 

32. RElIIOVAL AND DISASSE~fBLY. 

a. General. The final drive assemblies may be removed as a 
complete unit and then disassembled or the gears, shafts, and bearings 
can be removed from the gear case and gear case left on tractor. To 
remove entire assembly complete, follow procedure outlined in sub­
paragraph b following. To remove the shafts, gears, and bearings 
without removing gear case from tractor, follow procedure outlined 
in subparagraph c following. 

b. Remo,·al of Complete Final Drh·e A88embly (fig. 68). DIS­
connect tracks. Remove front plate from bumper supports by 
removing the 22 retaining cap screws. Place blocks between bottom 
of hull and diffe.ential case to support weight of differential and trans­
mission. Remove the 10 bolts that attach final drive case to bwnper 
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figure 67 _ .emovlng Sprocket Hub Assembly 

support and the 6 bolts and 5 cap screws that attach spacer between 
gear cne and differentia l cate to final drive gear Cate. Take weight 
of final drive assembly with chain hoist, then remove the large cap 
screw and bolt that attaches bottom and top of gear case to front of 
hull frame (fig. 10). M ove assembly straight away from tractor to 
slide pinion shaft out of differential and spacer. 

c. Remon l of Final Drh'e Gea", Shafta, and Bearings. 
( 1) REMOVE SPROCKET SHAFT ASSEMBLY'. Drain oil from gear 

case and disconnect track. R emove the four puller hole p lug cap 
screw. from sprocket hub and install 4 puller cap IICrews (BCSX 2CT) 
in their p lacet (fig. 67). Turn these cap screws in evenly to force 
sprocket hub from shaft. L ift off hub. R emove front plate from 
bumper supports by removing 22 cap screws. R emove bottom cover 
from gear case by removing 12 cap screws. R emove the 6 cap lerew. 
from inner shaft bearing cap and remove the cap. Bend bearing 
washer bolt lock away from cap sc::rew heads and remove the 3 cap 
screws (fig. 68) and the lock, bearing washer, and adjustment shims. 
Remove the 6 cap screws from seal guard and plate at outer hub of 
case, then remove the puller ha le p lug bolt from center of sprocket 
shaft and install the adapter ( A.347829) for shaft puller ( 4 1·P·2957. 
100) ( fi g. 147) tightly in its place. Screw bolt of shaft puller tightly 
into adapter and operate sliding ram to pull shaft aut of inner bearing. 
After shaft has been pulled out of inner bearing, remove shaft puller 
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f 'lIure 70 _ .emovlnll Inner Sprocket Shaf, I_rlnll. Uslnll 
Adopter fA-347829} ond Puller (4r-P.29.s7_IOO) 

and, with on!! man supporting weight of final drive gear, slide shaft 
out of gear and case. R emove inner bearini, bearina; spacer, and 
spring washer. Lower gear out of case. Remove bearing cups with 
puller (41.P .290S.60) as shown in figure 41. 

(2) REMO~ P INION SHAFT ASUMBLY. R emove outer pinion 
bearing cover and shims by removina; Sill cap screws (fig. 69). Install 
sha ft puller assembly in tapped hole in end of pinion shaft in the same 
way as when pulling sprocket shaft, and pull outer pinion bearing, 
pinion, and shaft from ca!le. Operate sliding ram with Iia;ht strokes 
to prevent breaking snap rina; in inner splines of pinion at end of 
pinion shaft. R emove inner bearing cup in same manner as inner 
tprocket shaft bearini cup with push·puller a!ld bearing cup puller 
(fig. 41 ). Press or pull bearings from pinion. 

d. Di .. ,&embly of Sprocket Shaft AS&embly. 
( 1 ) REMOVE OUTER Be;ARING (fig. 70). I nstall bearing puller 

jaws back of bearing, wedging jaws against shaft, then connect puller 
legs and push-puller as shown in illustration, and pull bearing from 
""'Ie 

(2) R EMOVE: OIL Se;AL ASSEMBLY. Lift !leal pJ.ate and follower 
8IJsembly with one seal ring and seal a;uard from shaft (fig. 73) , then 
drive dowels through flange on end of shaft from outer lide, far enoua;h 
to Icr.::en second leal ring and remove seal ring. If necessary to re­
place any of the sprocket hub bolts, remove snap ring (fig. 74) and 
drive bolu out of flange. 

33. CLEANING AND INSPECTION OF PARTS. 
a. Cleaning. Wash all parts, with the ellception of the seal boot, 

with dry-cleaning solvent and dry with compressed air. W ash seal 
boot with a cloth soaked with clean, light eniPne oil. 

b. Inspection. After a ll par"U have been thoroughly cleaned, 
inspect them for damage a nd wear as follows: 

( 1 ) GEARS. Ellamine gears for cracks, checks, or broken t eeth. ., 
Or > If. 
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fiflll;. 73 _ fina' Dri .... Plnlan Shoff and _earinfl' Disassembled . . , 

\ ~ 

• , . . , 0" lot 

FlflUr. 14 - final Orl .... S".-O(k. , Sha't Au. mbly Disan. mbl" 

GeBr, wi th teeth worn to a sharp edge- or with chipped or broken 
teeth, should be replaced. Inspect pinion and shaft. Check to make 
lure that shaft is not worn and that bearings fit snugly on shaft. In_ 
spect splines in both pinion and shaft. Replace pinion shllft if splines 
are dllmllged. F ile or grind off al1 bUTS on gellfS or shdt splines. 

(2) BEARINGS. R otate bearings slowly by hllnd, inspecting lor 
rough, chipped, or discolored ro llers or races. Discard any that do 
not have smooth a nd brightly polished surfaCH on rollen or races. 
Discoloration is usually evidence of bearing having been overheated 
In operation. 

(3) Ou .. SEALS. Sealing surfaces of the seal rings should be per­
fectly smooth and flat to effect a good sea l. Replace both seal rings 
if aither ring is scored or damaged. Check to see if any dowels that 
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hold or drive $eal rings are broken or missing. Broken dowels can be 
drilled and removed and new ones installed If seal boots to be in­
stalled are dry o r out of shape, dip them in boiling water and they 
will resume their correct shape. Replace bent $eal guards or d rive 
plates; Replace fo llower assemblies if twisted. 

( 4) DRIVE SPROCKETS. Replace cracked or badly worn sprockets. 
Extra wear may be obtained from worn sprockets by switching 
sprockets from one side of hub to the other when installing them so 
wear will be on opposite side of teeth. 

(5) Ge:AR CASE AND SPACER. Repair cracked or broken housing 
if possible, if not, replace. Clean magnetic drain plug and test mag_ 
netism of small magnet in p lug. • 
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SEAL 

"---"'-:u. PD 101110 

figure 7B _ " • .sterlling Se CiI "Clte on followe r 

34. ASSEM BLY AND INSTALLATION. 

u. A~l!em"le S"rttekct S haft Auemhly. Drive sprocket hub 
bol ts into flange of shaft if they were removed and install snap ring in 
groove behind bqlts. Using nonvulcanizing rubber cement , !le(:ure !leal 
gasket t o inner side of flange, then coat upper side of gasket with 
cement (fig. 76) and set outer seal ring on dowels and gasket with 
sealing surface of ring up. If spring seal follower assembly was dis· 
assembled, install springs on the pins in follower, then set wa$her on 
pins above springs. Install seal boot on fo llower and cement inner 
sides of boot to sides of follower (fig. 77 ) . Place seal plate on pro­
ject ing pins ( fi g. 78 ) and compress springs enough to install cotter 
pins. Coat opposi te outer side of seal boot with cement and place 
inner seal ring on projecting pins of follower (fig. 79). Lay fol­
lower assembly on bench with seal ring up, lay clean cloth on $ta l 
ring, and place weiKht on ring to hold rinK tightly against follower unti l 
cement dries. Then place seal guard on shaft an~ lower seal plate 
with follower and inner seal ring into guard $(I sealing surfaces of !leal 
rings contact each other. Press outer bearing onto shaft against 
shoulder. Install.nap ring in groove of splines on shaft (fia:. 80). 

I, . Ali>lcmhlc Final Drin~ Pinion Anemhly. I nstall .nap ring in 
groove in inner splines of p inion if it was removed. P ress bearing 

•• 
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'18"' •• r -'nstalll,,1iI' SfN'ockltf Shoft Out., '.arl". Cup, 
Using _ep'oc.r (4'·.·2374-47.51 

cone and roller assemblies onto ends of pinion with smaller diameter 
facing away from gear teeth. 

e. Inl lall Beari"8 Cupa in Gear Case, Drive or p reas inner pin­
ion bearing cup into inner side of gear case using replacer ( 41-R-2374 -
670), and install both sprocket shaft bearing cups in gear case in $lime 
manner using replacer (41.R.2374-87S). Use above replacers or 
arbor, as shown in figure 81 to install these cups. Leave sprocket 
shaft bearing cups flush with outer sidea of case. The inner pinion 
bearing cup must be pressed in approximately one-half inch farther. 

d . In81all Sprm:kd Shll.rt and Final Drh"e Gear. Insert fina l 
drive gear into gear case and IUpport gear with center of gear in line 
with holes for shaft. Cement gasket to seal plate, then insert sprocket 
shaft through case, tum sha ft 110 splines in end of shaft line up with 
splines in gear, and push shaft th rough gear. Install sprina; washer, 
bearin; spacer, beatina; cone, and roller assembly on inner end of .haft, 
then install bearing adjustment shims tota ling 0.075 inch in thickness, 
bearing washer, and bolt lock at end of shaft with 3 cap screw s 
(fig. 68). Adjust bearinKs IN) there is no end play in shaft and shaft 
can be turned by hand with a very slight drag. This adjustment i3 
made by removing or adding shims under bearing washer. Whe n 
CO£tect adjustment of bearings has been made and cap screws in end 
of shaft tightened, bend side. of bolt lock against cap screw heads. 

II • 
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I nstall end cap and gasket with 6 cap screws with lock washers. 
Install 6 cap screws with lock washers through seal guard, seal plate 
and gasket, and into gear case and tighten securely, Insta ll lower 
cover with gasket on gear case with 12 cap screws with lock washers. 
Install and tighten drain and level plugs. Install plug cap screw in 
outer end of sprocket shaft, 

e, In~ ta ll Fina l Drh'e P inio n and S haft . Slide pinion onto 
smaller end of pinion shaft. then insert other end of shaft through 
fina l drive case and spacer, engaging end of shaft in differentia l gear 
(if gear case is installed on tractor). Tap outer pinion bearing cup 
into p lace in gear case over bearing rollers. Pinion shaft cap must 
now be installed temporarily to determine number of shims required 
for correct bearing adjustment. With cap turned so oi l return in cap 
lines with oil return in case, pull cap up evenly and snugly against 
o uter bearing with six cap screws. Find the maximum tota l thickness 
o f shims that can be inserted between cap and gear case. T hen 
r emove cap and install these shims p lus one additional 0 .005·inch 
shim under cap. T igh ten cap screws. 

f . In81all Final Drh'e S lJ8CCr ( If Assemloly II! Re m O\'W Fro m 
Vehicle) . Cement gasket to spacer and attach spacer to gear case 
with six bolts and five cap screws with lock washers. Install cover and 
gasket on spacer (if removed) with six cap screws with lock washers.. 
I nstall bushing and breather in cover. 

g. Imla ll Sprocke t Huh. W ith sprockets bolted to hub, install 
sprocket hub on bolu in sprocket shaft and install and tighten nuts 
on bolts. Install four puller hole plug cap screws in hub unless al· 
ready installed 

35. INST ALLATION. 

a. Gener a l. I n this paragraph, it is assumed that the final drive 
assembly was removed from vehicle and the spacer between differ· 
ential and gear case was left on tractor. 

h. Insta lla tion . With aid of chain hoist, move assembly into 
posit ion against tractor. The end of pinion shaft must be inserted 
through spacer and into d iffe rential gear. Insta ll the large cap screw 
and bolt that attaches bottom and top of gear case to front of hull 
f rame (fig. 10) but do not tighten unti l the 6 bolts with high nuts 
and 5 cap screws with lock washers have been installed that attach 
gear case to spacer (fig. 70) . T ighten these bolts and cap screws, 
then the large bolt and the cap screw. Remove the blocks supporting 
weight of differential, then install 10 bolts to attach final drive case 
t o bumper support. I nstall front plate on bumper supports with 22 
cap screws and lock washers. Connect and adjust tracks as explained 
in T M 9-785. M ake sure drain plug in gear case is tight and fill 
gear case with lubricant to level of oil level plug in front of case. 
I nstaJl and tighten level plug. 

8. 
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36. DESCRIPTION. 

CHAPTO 6 

SUSPENSIONS 

BOGIE ASSEMBLIES 

R. There are two botI;ie assemblies on each side of t ractor, each 
consisting of two rubber·tired steel wheels he ld in brackets which 
OIICillate on hinli\e pins in the bracket t hat is bolted to hull. A volute 
spring between the upper parts of the two bogie wheel brackets 
absorbs road shocks and allows wheels to raise or lower a limit ed 
distance when travelinli\ over rough or rocky ground The bogie 
wheels rotate on tapered roller bearings and Rre equipped with 
positive-type oil seals to preve nt leakage of oil or entrance or dirt. 
R emoval Rnd installation of the bogie assemblies is covered in 
TM 9-785. 

. ...... , .. 
figure 82 - Bogie Wheel Assembly 

90 
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PlJSH·PlJLLER ASSEMBLY 

PlJLLER JAWS 

.... 'D JOins 

figure 83 - •• mo¥"lng Bogle Wh •• 1 S.cd OucrrdJ, 
U';"9 Pull. r (oil J .P.2905-6O) 

37. DISASSEMBLY OF BOGIE WHEEL. 
a. Remove Seal Guard&. R emove .haft plug and gasket from 

end of shaft a nd drain oil from wh~L Usina; puller ( 41·P -290S-60) 
assembled as shown in figure 83, turn forcina; screw to pull seal 
guards off ends of shafts.. R emove parts of oil seal assemblies located 
between seal guards and retainers. 

h. RemO\'e Bearing R etaine.... Straighten locks, holding retain­
ers from turning in wheel, with reta iner tool ( 41-T ·3380-30) and 
hammer as shown in fia;ure 84. Adjust retainer wrench ( 41-W-382S-
130) to fit wrench slots in ret ainer and turn the three alining cap 
screW1l to aline wrench with the shaft (fig. 85 ). Unscrew retainer 
from wheel hub and remove shims located behind retainer. R emove 
r etainer and shims from opposite end of wheel hub in like manner. 
K eep ,hims and retainer from each side separate, for best results 
when reassembling. Lay retainert on bench with slotted side down 
and tap seal rings out of retainers with small punch and hammer. 
R emove packina; ring from seal ring ( fig. 86). 

c: Remove Bearinp and Shafl. Using bogie shaft remover (4 1-
R-2378-S98) and heavy hammer as shown in figure 87, drive shaft 
o ut through wheel. One bearing cup will be driven out of wheel 
with shaft and both bearings will remain on shaft. Use tool 
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RETAINER LOCK TOOL 

~~~ RETAINER NUT 

f illlr. U _ Stra'g"'e,,' nl R.,,,i,,. r Lode, 
U.lnll Tool (4J·T·3310-301 
RETAINER WRENCH 

f /llllr. l.s _ R.mov/"l1 •• """11 R.tal"." 
Uslnll Wr. nch (4J.W.312.s.1301 
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_ __ . RETAINER NUT 

'--- PACI(ING RING 

fleur. 16 - •• movln" Poddn" .i"" from S_I .'''11 

BOGIE SHAFT DRI\I~R 

flgur •• 7 _ Drlvl"" SIIof, o"d '_rl""s from 'ogi. W .... " 
Usi"g 1_1 ( .. '·.·237 ... "91) 
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o 

• 

, I ) )' 

I -BEARING RETAINER 
J -SHIMS 
1I:-8{AAING CUP 
L-aEAAING 

" --""'" 1'I -aoG1( WHEEl 
O-RU88ER TIRE 

f /gllr. 88 - 8og/. Wh •• 1 PiMl,"mb/.d 

,--' 

" 

U. PO toe.,. 
flgllr . 89_ 80g/. Au.mbly P/aou.mb'ed 

(4 1-R-2376-295 ) with tool (4 1-H-1396-655) a nd tool (4 1-H-1396-
650) to drive second bearing cup from wheel P ress bearings off shaft. 

38. CLE,\ NING AND INSPECTION OF PARTS. 
II . Shafte lind B~II .. ing8. Clean and inspect bearing rollers and 

cups fOf" chipping, roughness. wear, and dillColorat iOIL Bearing races, 
cups, and rollers must have a bright polished surface and be perfectly 
smooth. B lue or dark colored parts indicate bearings have been over· 
heated and are unfit for furthe r use. If shaft is worn or bent, replace. 
Blow out oil passages in shaft with compressed air . .. 
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Fig"re 90 _ In$ferlling lIogle Wh •• 1 SherI' ernd lI_ring$ 

b. Sell l Plll leI! a nd Seal Ring AS&cnlhliee (fig. 90). Clean and in· 
spect seal rings and p lates for scoring or roughness. T he contacting 
surfaces of the seal rings and seal plates must be perfectly fl.at and 
smooth to insure a perfect seal against entrance of d irt or leakage 
of oi l. Clean grooves in seal rings so t hat new synthetic rubber pack· 
ing rings may be installed. D iscard worn or damaged parts. 

c. Seal G uards a nti Relaine rs. Be sure all old cement a nd par· 
ticles of synthetic rubber are cleaned off these parts. Discard guards 
or retainers that are damaged or broken. Clean inside of retainers 
with emery cloth or fl.intpaper 2 / 0 to remove a ll rust and paint. R e­
move broken dowels from seal guards, if any, by drilling into broken 
piece, inserting screw extractor into drilled hole, and turnini broken 
piece out. 

d . Seal Bool8 a nd Spring AMem h liel!. The seal boots may be 
used again when assembling if they are not softened or damaged in 
any way. Unless nonCOITO!Iive oi l that is noninjurious to the boots 
has been used in rollers, the seal boot is apt to have been rendered 
unfit for further service. Replace seal spring assemblies if pins are 
loose or broken or assembly twisted. 

e. Wheel, and Bracket. (fii' 89). Repair or replace worn or 
broken parts of bogie brackets. Replace tires on wheels if unfit for 
further service. Inspect volute spring, replace if broken or has lost 
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tension to point where two or more coi ls contact spring seats. Replace 
bogie arm hinge pin if there is evidence of rubber bushing turning in 
bogie arm. R eplacement of these pins requires the use of a hydraulic 
press and OTC-EO-789 assembly collar and should not be attempted 
unless this tool is available to guide rubber bushing into bogie arm. 
Press hinge pin through arm from inside end of arm. The outer end 
of pin mu~t project 1 V. inches out of end of arm after pressure from 
press is relieved. 

39. ASSE~IBLY OF BOGIE WHEEL. 

a. Inela ll S haft and Bearings in Wheel. Press bearing cone and 
ro ller aSSE'mblies onto ends of shaft against shoulders on shaft. Make 
sure inside of wheel is thoroughly clean, then press or drive one of the 
bearing cups into hub of wheel unt il outer face of cup is beyond 
threads in hub. Use replacer ( 41-R-23 76-295) for driving or pressing 
cup into wheel. Unless mark is already on shaft, make a mark on 
p lug end of shaft to designate position of oilholes so that when wheel 
is installed, the shaft can be turned so oilholes next to bearings will 
be on upper side. L ubricate bearings and insert shaft and bearings 
into wheel ( fig. 90), then drive second bearing cup into hub over 
bearing into same position as first one installed. 

h. Inslall Beari ng Retainers and S hims. Shims 0.0312, 0.010, 
and 0.007 inch thick a re used in installation of reta iners to a llow for 
adjustment of bearings. Use the same shims that were removed with 
retainers if possible, if not, p lace shims eq\lll i in t otal t hickness on 
both retainers (fig. 91) and screw retainers into hub. T ighten re­
tainers with reta iner wrench shown in figure 85 (par. 37 h). NOTE : 
B e sure shims do not drop in to threads of retainers durint installation. 
R otate shaft by hand to test bearing adjustment. Bearings are cor­
rectly adjusted if there is no end play in shaft and a slight drag on 
bearings is felt when shaft is turned. Correct adjustment is made by 
adding or removing shims back of retainers. Both retainers m ust 
be tight when testing adjustment and retainers finally tightened by 
using hammer on handle of wrench after which bearing adjustment 
must again be checked. Secure retainers from loosening by bending 
edge of hub into slots in retainers with tool (4 1-T-3380-30) (fig. 92). 

c . Ins tall So:al Rings in Bo:arillg Retainers. I nsert packing ring 
in groove in seal ring (fig. 86). CAUTION : D o not roll packinll ring 
into llroove, 1M this i~ likely to leave a twist or roll in the rinll and cause 
a leak. R inlf must lie in Ifroove evenly without beinA twisted. Using 
a block of wood, press seal ring into retainer, with cha mfer on inner 
bore of ring toward threaded end of retainer. I t may be necessary 
to tap block of wood with hammer to properly sea t seal plates in 
reta ine rs. Use clean engine oi l on packing ring when installing the 
seal rings and be careful not to damage, mar, or scratch surface of .. 
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seal ring. Check after installing to determine if it seats properly in 
retainer and is parallel with the back wall of retainer. There should 
be a slight springback when seal ring is pressed tightly against the 
back wall of the retainer. Install second seal ring in second retainer 
In same manner. 

d . ASlJemble Seal G u ards, Seal Spring8, an d Seal P la tee. I nstall 
sea l boot over seal spring assembly so projecting pins in spring as~ 
sembly protrude through sides of boot. If boot is out of shape, dip it 
in boiling water and it will resume its COTTect shape. Using non~ 
vulcanizing r ubber cement, secure inner sides of boot to outer sides of 
spring assembly in same manner liS for trailing idler oil seal boot 
(fig. 108). Coat outer sides of boot that will contact seal guard lind 
seal plate. Lay seal gUlird ( large end down) on bench and place 
spring lind boot assembly in seal guard so dowels in spring assembly 
enter holes in inner side of seal guard. Lay selll p late on dowels in 
top side of spring assembly, then cover polished surface with clean 
cloth, place weight on seal p late, and allow cement to dry for at least 
one hour. Repeat operations for second assembly. 

e . Inslall Seal G uards. Place wheel in press, lubricate sealing 
surfaces of seal plates and seal rings w ith light engine oi l, and press 
seal guards onto ends of shafts so outer faces of guards are even with 
shoulders on shafts. Fill wheel with oil with lubricator furnished 
with tractor and install shaft plug and gasket. 

Se ction II 

TRACK SUPPORT ROLLERS 

40. DESCRIPTION. 

II. Two track support rollers on each side of tractor, support the 
upper side of the track as it passes from the trail ing idler to the drive 
sprocket. Two different type rollers may be found on the tractor 
(figs. 96 and 99). Tractors with serial numbers M4· 1 to M4-300 
were equipped with rollers with double wheels. Tractors with serial 
numbers M4-301 and above were equipped with the second-type 
single wheel rollers. Rawhide oil seals were used in the first-type 
rollers, the second- or later-type rollers are equipped with positive oil 
seals similar to those in the bogie wheels and trailing idlers. 

h. The procedure for the removal and installation of the tr ack sup­
port rollers is given in TM 9-785 . 
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flgllr. 93 - Track Suppart Rall.r (first 1ypeJ 

41, DlSASSE~IBLY. 
a. Di88.Membly of Hut-type (Double Wheel ) Roller. 
( I) REMOVE R OLLERS AND BEARING RETAINER.. Remove shaft 

plug and copper gasket from end of shaft, set roller on end, and drain 
oillrom roller, Install plug and gasket after oi l is drained. Straighten 
locking washer at eacb end of support roller shaft a nd remove nuts 
f rom ends of shaft. P ull both rollers off shaft with a gear puUer as 
shown in fig. 94. R emove the SiI cap screws from each bearing 
retainer, and remove retainer and shims back of retainerL NOTE : 
Tie each IIroup 01 shims to the re tainer that WliIlI removed with them 
Jor IISIlflmbly purposes. 

(2) REMOVE SHAFT AND BEARINGS. D rive shaft out of support 
bracket with soft hammer. One bearing cup will be removed at this 
time. Bearing cone and roller assemblies will remain on shaft. Drive 
second bearing cup from bracket, using replacer ( 41.R -2376-295), 
h andle ( 41-H- 1396-6SS), and handle ( 41-H -1396-6S0) shown in 
figures 95 and 97. Pre. bearings from shaft with arbor presL 

(3) REMOVE OIL SEALS FRoM BEARING RETAINERS. Do not re­
move these oil seals unless they are to be replaced as they will be 
damaged in removal Use punch and hammer to d rive tbem from 
retaine~ if t hey are to be removed. 

b. Dill888embly of Seeond-type (SinSle Wheel ) Roller (fig. 99). 
( I ) REMOVE ROLLER FRoM BRACKET. R emove drain plug and 

drain oi l from assembly. R emove the eight cap screws {rom outer .. 
( Or", .• If, ... 
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..,., FRS 
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bearing retainer and remove retainer. Stra ighten lock washer, then 
remove bearing adjustina; bolt with Jock washer, heavy washer, and 
,him. from bracket ,haft. R emove the eight cap ~ews from inner 
bearing retainer. Pull or pres. roller from bracket. Outer beann; 
cone and roller auembly will be removed in pulling roller from ahaft ; 
both bearing cups will remain in ro ller. Drive or prea these cups 
from ro ller. 
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"ur. 96 - Track Support Rol_ (first Type) Dlsouembled 

(2) R E M OVE I NNER BEARI NG, R ETAINER, AND OIL SEAL- As­
semble puller ( 41-P-290S-60) in a manner similar to that shown in 
figure 70, forcing edges of jaws between inner bearing race and 
shoulder on shaft to pull inner bearing from shaft. Use adapter 
between end of forcing screw and end of sha ft. After bearing is 
removed, slide inner bearing retainer and oil seal parts off shaft. 

42. CLEANING AND INSPECTION OF PARTS. 
a. Wash a ll patti thoroughly in dry<leaning solvent. D iscard 

broken parts. 
h . Support Bracket_ Check bracket to make sure it has not been 

twisted or bent. Small cracks, unless appearing in bearing compart­
ment, may be brazed or welded Replace broken or missing dowels 
in shaft or inner bearing retainer of second-type roller. 

c. Ro ller Shaft. Make sure shaft il smooth a nd straight and 
threads on ends of shaft and, in Bhaft nuts are not damaged.. ClellD 
o ut oil passages in shaft and blowout with compressed air. Check to 
see that bearings fit lIllugly on shaft. ,., 
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d. Bearlnp. Clean bearinga thoroughly and blow dry with COIII ­

prell !d air. I rapect for rough or pitted places in rollers or races. 
Rollers and r8Cft must be perfectly smooth and .urfacft have a 
polished finilh. Discard di--=olored bearings .. d i--=oloration indicates 
bearings have been overheated in operat ion and are un6t for further 
ute. Alter inspettion, oil bearinp with light enltine oil and wrap in 
paper to protect them from dust. 

e. O il Seals. Diacard n;awhide oil seal. in firat·type roller if worn 
or damaged. The life of the roller depe:nda largely on effective leal­
ing to prevent lou of lubricant. I napect seal rinp in aecond·type 
roller. These rings must be perfectly .mooth and polished. to effect 
a good seal. Replace rings if scored, worn, or nicked. Replace leal 
. prinK asaembly if damaged. in any way. Replace rubber seal boot if 
damaged or deteriorated. 

43. ASSEMBLY. 
a. A.lemhl,. of Firat-type ( Double Wheel ) RoUer. 
( 1 ) INSTALL BE.ARlNCl CoNIt AND ROLl.1tJt A SSZMBUFS ON SHAFT. 

U.ing arbor prea, install bearing cone and roller aasemblies onto . haft 
a,ainal ahouldera with rollers lacinl enda of abaft. 

(2) lNSTALL S HAn AND BItARlNCl IN SUPPORT BRACKET. U.inli 
arbor prea or replacer ( 41-R-2376-29.5) with handles as shown in 

102 

>0 .11mrn 
UNIV(~my Of (ALJfORNIA 



SUSPINSIONS 

--- SH'MS 

BEARING RETAINER 

TM 9·17858 
43 

U I'D .101200 

flflur. 9' - , .. .,cdll"SI' SIlIm. altd helr/" •• .,al".,s 

figure 97, install inner bearing cup in support bracket. leaving cup 
projecting about }i ll inch out of bracket. Il1$ert .haft, with bearings 
installed, through bracket with end of shaft with tappe4 hole to 
outer side of bracket. Drive or press outer bearing cup into outer 
side of bracket over outer bearing. 

(3) INSTIoLL BEARING RETAINERS, Press oil sea!. into retainers 
with lips of seals fadng inner side of retainer, then install bearing 
retainers on sides of bracket with six cap 1ICI"ew. with lock washers 
in each. Install shims t otal ing approximately 0.060 inch in thickness 
under each retainer (fig. 98). Tighten cap ICTeWS securely, then test 
bearing adjustment. Adjullt bearings 10 there is no end play in 
ahaft, yet .haft will roll quite freely when turned by hand Thi. i. 
done by removing the retainen and addina .him. behind retainen if 
bearings are too tight or removing shims if bearinv are too loose. 
Always add or remove an equal amount of shim. from both . ides 
to insure c;enterina of roller in support Alway. test bearing adjust· 
m ent with retainer cap screws drawn tiaht. 

(4) INSTALL R OLLERS ON ENDS OF S HAFT. T ap or press rollen 
Qnto ends of shafts with open sides of rollers toward bracket (ti&- 93). 
Place lock washers Qn ends of .haft with-flat edge of washer against 
one of the spokes of the roller, then install nuts and tighten securely. 
Bend a section of round part of washer over against one side of nut 
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to lock nul. Fill roller with lubricant with lubricator furnished with 
tractor and install shaft plug with copper gasket. 

It. ANemhly or Second.type (Sing le Wh eel ) Ro lle r (fig. 99). 
( I ) I NSTALL OIL SEAL ASSJ!:MBLY AND I NNER BEARING RETAINER. 

Set bracket on bench w.ith shaft up. lI~ta ll dowels in holes in lower 
,houlder on shaft (if removed) and itatall seal ring gasket, then o ne 
seal ring ar;ainllt shoulder with polished surface towards end of shaft 
and holes ill ring engaging dowels. I nstall r ubber seal boot over 
leal spring assembly so pins project through holes in sides of boot. 
Using nonvulcanizing rubber cement, cement inner sides of boot to 
sides of aprinr; in a manner similar to that shown in figure 109. Set 
inner bearina; retainer on bench with flange down, coat outer sides 
of boot with cement and insert spring and boot assembly into inner 
bore in inner bearing retainer so that pita in .ide of spring entet" hole. 
in retainer. Set seo:lnd seal ring on upper side of spring assembly. 
Lay dean doth on polished surface of ~al ring and place weight on 
assembly to hold pam tightly together. Allow at least one hour for 
cement to dry. Then wipe off contacting surfaces of leal rings with 
dean doth, lubricate surfaces with light engine oil, and .Iide inner 
retainer onto shaft so seal rings contact one another. Cement gasket 
to inner side of retainer. 

(2 ) INSTALl. ROLLER AND BEARINGS. P resa bearing cups into 
hub! of roller wheel with beveled surfaces facing outward Drive 
inner bearing cone and roller assembly against . houldet" on .haft, 
using brass punch and hammer. I nstall wheel on shaft, then driver 
outer bearing onto .haft. Place shim. totaling apprmmately 0.060 
inch in thickness on end of shaft over dowels, the adjusting bolt 
washer, and lock washer, then install and tighten beannr; adjustina; 
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bolt in end of shaft. Install eight cap ICTeWS with lock washen in 
inner bearing retainer and wheel. Test bearing adjustment by turn­
ing wheel Add or remove shims to adjust bearinp so there is no 
e nd p lay of wheel and wheel will tum fairly easi ly when rolled by 
hand After bearinp are correctly adjusted and adjusting bolt 
tightened, bend sides of lock washer against .ide of bolt head Cement 
gasket to outer bearing retainer and install reta iner on wheel Fill 
wheel with lutlricant using lubricator furnished with tractor, and 
install . haft plug with copper washer. 

S.ctlon III 

TRAILING IDLERS 

44. DESCRIPTION. 
a. The trailing idlen are large steel wheels similar in construction 

to the bogie wheels. They are mounted in yokes connected by hinge 
shafts to the idler bracket. on hull. Volute springs, in idler support 
brackets provide tension for the t racks and also allow idlen and 
yokes to raise or lower when traveling over rough or rocky terrain. 

.... PO ~202 

'igur. 100 - R.mowo-lng Guid. 8U$hing$ From Idl.r SM.", 
Using Pull. r (4 J -1'-290.5-60) 
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Serrations in the idler yokes and adjusting brackets provide for 
adjustment of track tensioIL 

45. DISASSEMBLY OF IDLER WHEEL. 
a. Removtl Guide BUl hinga Fr om Idler Shaft . Remove plug 

from end of shaft and lay wheel on side to drain oil from wheel Use 
puller (41·P.290S·60) to pull guide bushings off ends of shaft. Screw 
the ends of puller legs into tapped holes in bushing as shown in fig. 100 
and use an adapter between end of forcing lICTew and end of shaft. 
T urn forcing lICTew to pull the bushings. Oi l seal springs, boot assem· 
blies, and seal rings will come off with bushings. 
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'Illur. '05 - Inn,tlllnll lell.r 5hrrft .. rlnll Cup 

b . RemOl"e Idler Sha ft a nd Bearln8" Cut and remove lock wires 
from heads of retainer cap screwl and remove the .ix cap screws 
from each retainer. Remove the retainers and .hims back of re­
tainers (fig. 107). Tap seal p lates out of retainers with small punch 
and hammer. T ie shims to the retainer with which they were re­
moved I nRtall adapters (4 1-A. 18-23S) in two of the tapped holes 
in h ub of wheel, assemble puller in same manner as for removing 
guide bushings from shaft (fig. 102), and p ush shaft and bearing. out 
of wheel. One bearing cup will remain in wheel U te remover 
(41-R .2374-87S) with two handles (4 1-H-1396-655) and handle 
(4 1-H · 1396-650) to remove t his bearing cup (fig. 103). Preas bear­
ing cone and roller RSHmblies off shaft. 

46. CLEANING AND INSPECTION OF P ARTS. 
a. Refer to paragraph 38 which oud ines the inspection of part. 

for the l:Jo&ie wheels. Since the parts in idler are similar to t hose in 
the bogie wheel, the same inspection can be followed 

47. ASSEMBLY OF IDLER WHEEL. 
a. 10l ta ll Idler Sh aft a nd Bearinge. Press two bearing cone and 

roller assemblies onto shaft against shoulders with rollers facing ends 
of sha ft. Unless already marked, make a mark on tapped end of 
shaft to indicate position of oi lholes in shaft at outer sides of bear­
inp. Thele marks will be used later when guide bushinp are in-

'01 
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FI,ur. 106 _ , .. stcdl'nl 011 s.al P,,,,.I. Ieor/ag .etol,..,. 

stalled t o insure that these holes will be on upper side of shaft when 
wheel is installed in tractor. Drive B bearing cup into hub of idler 
wheel as shown in figure 105 with lame tool as used to remove cup 
(par. 45 b). Insert . haft and bearings into wheel, then install second 
bearing cup in hub over bearing. 

b. In' lal1 Oil Seal Plaid In Bearing Retainen. Install packing 
r ing in grove of seal plate (fig. 106). CAUTION : Do not roll packir!4 
rin, into , roove at thi, i, likely to l ellve a twist or 1011 in the t in, and 
caU!III a leak. RillA mU$t lie evenly in ,roove with no twjd. Oil 
packing ringa with light enltlne oil and, using block of wood to prevent 
scratching sealing surface of seal plate, press seal plate into bearing 
retainer, with smooth polished surface towards outer side of retainer. 
Tap block of wood with hammer, if necessary, to seat the plate prop­
erly in retainer a nd so it is paralle l with back wall of retainer. There 
should be a slight springback when leal p late is pressed tightly 
agaiIl$t back wall of retainer. Install second seal plate in second 
retainer in same manner. 

c. Inetall Bearlna Retainen and Shims. Measure the total thick­
n ess of the shims that were removed with retainers if lame shims are 
to be iI1lltalied Add shims to one side, if necessary, to make the tota l 
thickness of shims to be iI1lltalled on each side equal or, if new shim. 
are to be used, install retainers at ends of hub with shims totaling 
0.060 inch under each retainer (fig. 107 ) . T ighten cap screws in , .. 
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f igure '07 - 'nstall"'g '_r/ng Reta/ne,. and Shim. 

retainers, then rotate shaft to test bearing adjustment. Remove or 
add on equal thickness of shims back of retainer. to eliminat~ all 
end p lay in shaft and to make a slight drag on bearings when .haft 
is turned by hand Both retainers must be tight when checkina: 
adjustment. I nstall lock wire through heads of retainer cap .crews 
after bearings have been adjusted and cap screWi tightened 

d . Assemble Oil Seals a nd Guide Dushinga. I nsta ll rubber seal 
boot on seal spring assembly and, using nonvuicaniling rubber cement, 
cement inner sides of boot to sides of spring assembly (fig. 108). Coat 
inner face of guide bushing with cement (fig. 109), t hen iIllltali boot 
and spring assembly in bushing with pins in spring assembly engaging 
holes in bushing. Lay bushing on bench and coat upper side of seal 
boot with cement. Set seal ring on dowels projecting from upPtl" 
side of spring assembly. Place clean cloth over poliJhed .urface of 
seal ring, then place weight on assembly to hold parts tight ly t~ 
gether, and allow at least one hour for cement to dry. Repeat these 
operations on second assembly. 

e. Install Guide Duahings. Wipe surfaces of seal rinp clean and 
lubricate them with light engine oi l With wheel Itandinl on fioor, 
turn shah 110 mark at tapped end of shaft, which designates petition 
of inner oilholes in shaft, is at top. Two sides of the &Uide blockl 
are machined, two are not. Drive bushinp onto ends of ,haft aaailDt 
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shoulders with one of the m achined sides of blocklll at top. This 
will enable wheel to be inlltalled on tractor with oilholes in shaft 0 0 
upper side. Use replacer (41-R·2378-S98) lIS shown in figure 110 to 
install the bWlihiogs. Using lubricator' furnished with trsctor, fi ll 
wheel with oil and install shaft plug with copper w8llher. 

48. TRAILING lOUR BRACKETS. 
a. F igure III shOWI the idler wheel and all parts of the idler 

bracket s. The removal of the major components separat ely q out­
lined in TM 9-785. 

II. 'l'r .. i1ing hi ler Arm, The trai ling idler arm (yoke) pivou on 
a hinge shaft on two steel wear bushings located in arm. Spring­
loaded oi l seals in arm prevent loss of lubricant and entrance of dirt 
or water. Wear or damage to the bushings nece .. itates the replace­
ment of both bUlhingl and oil seals. The bushings have a press fit 
in t he arm and must be driven out and the new one driven or pressed 
into place (fig. 112 ). No reaming t. required after installation. After 
bWlhings have been inlltalled, press a new oil seal into each side of 
arm with lip of seal in outer aide facing bushing. The lip of seal 
m Wlt be placed in inner aide of arm facing away from bushing. This 

112 . 
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arrangement facilitates installation of hinge shaft and prevents dam­
age to seals if tractor is lubricated with high-pressure equipment. 
Place hinge shaft spacer in arm before installing inner oi l seal. 

c. Trailing Itller Bracket a nti Spring. The volute spring in brack . 
et must be replaced if broken or has set to point where two or more 
coils are in contact with spring seat or bracket. Replace spring seat 
or adjustment nuts if d amaged or if threads in nut or bolt of seat are 
not in good condition. When install ing spring, correct adjustment of 
spring tension will be made by turning adjustment nut onto bolt of 
spring seat until I I 71 I ; inches of the bolt extends out of bushing. 

"4 
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a. The winch is a Gar Wood Model Number 4M 718, with 300 feet 
of ~-inch cable. I t il of the standard heavy-duty, military-type, and 
mounted in rear end of tractor hull Drive shaftl with universals 
are connected to the winch worm shaft in winch gear case, and to the 
power take-ofl which operates the winch. The winch drum shaft is 
driven by the worm and gear in gear case, through a sliding jaw 
clutch operated by the control lever in driver', compartment. Thil 
worm and gear reduction provides for muimum pull on cable. An 
automatic b rake on the winch worm shaft holds loads suspended when 
engine mllllter clutch is disengaged 

h. Instructions for the remova~ installation, and adjustmentl of 
the winch are given in T M 9-785. 

50. DISASSEMBLY OF WINCH. 
a. Re move w ble Fr om Drum (fig. 113). Lift winch assembly 

onto b locks or suitable bench with chain hoist. Unhook line holder 
from around drum of cable. Unlock cable drum lock at top of geat 
housing; see that jaws of sliding clutch are disengaged from jawl on 

"lIlIr. J J 3 _ Winch and Winch Drlv. Shaft. 

II. 
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winch drum. Unreel cable from drum until anchored end ia ellp:lud, 
remove cable clamp from drum Aange by removina the two nuQ, and 
pull anchored end of cable out from flallie. 

h. Remove Clutch Operatio(ll: Shaft ANemhly ( fi&- 114 ). Turn 
winch on , ide with aid of chain hoi,t. ' Ollen the three aet .crew, 
in the ,hort operatinl lever and the two .pacer col ..... on the clutch 
operatinl shaft. Then have one man pun out on lear cue end of 
shaft while another t aps clutch lever off oppoaite end of shalt. Pull 
ahaft on out and remove collars from shaft. 

c. Remove Wlnm Drum and Shaft Anemhly. Tum winch 
rilht . ide up. R emove eight bolta from gear cue and cover and lift 
cover from gear case ( fi&- 115 ). Remove the two pivot bolta from 
end frame and. winch ba .... anKles, attach hoist and. chain to winch 
drum, and lift drum . haft a' umbly and end frame from ben 
( tii- 116). 

d . Di&Buemble Winch Drum and Shafl ANemhly. 
( 1) Remove cap screw and washer from clutch end of dnun shalt. 

Slide end. frame, outer thrust ring. and ,Iidin& jaw clutch towania 
end of . haft far enOUlTh for clutch yoke to . Iip down out of clutch 
when end frame is removed from .haft. Remove end frame with 
clutch shiftinlt yoke attached (fi" 126). Remove outer thrUIt rina; 
and jaw clutch. 
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figure r 17 - Removi"g Keys from Drum 5110" 

(2) Remove the two ke~ from .Iot. in .haft with chisel and 
hammer. Keep moving clVsel all along key on both lides to raise 
it evenly out of slot (fig. 117). File off burs made on key by chisel 
after removing it. Slip inner thrust ring off lhafl 

(3) Remove cap screw and retaining washer from gear end of 
drum shaft, then slide outer d rum shaft bushing off shaft (fig. 118). 
Slide shaft, with worm gear attl!-ched, out of d rum. Slide inner drum 
shaft bushing off .hafl 

(4) Remove nuts from the 10 bolts holding worm gear to worm 
gear spider. Tap bolts back with $Oft hammer till ends are fl ush 
with spider, then, using bra$lll punch a nd hammer, drive them on out. 
Use care not to damage threads. T ap gear off spider with soft ham­
mer, then place shaft in pre$lll and press shaft out of spider. 

(5) If d rum bushings are to be replaced, remove lock screw from 
ends of bushing and drum (fig. 119). insert a long punch through 
drum, and use hammer to driVe bushings out of ends of drum. Cable 
clamp studs may be removed from drum if necessary by screwing 
two lf2·inch nuts on studs, tightening them against each other and 
turning studs out. 

e. Re mo'·e Automatic Safety Brake and Worm Shalt A.umbly. 
( I ) Remove drain plug from gear case ( fig. 115) and drain oil 

from case. Replace plua; after oil i. drained.. 
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BRAKE ROCKER 
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(2) Remove the tw<Hection brake housin& cover by removin& 
three wing nuts and one thumb $Crew. i.oQ zen top lock nuta and 
adjUltin& nub; on brake band. Pull cotter pin from rocker pin at 
top of hOWlin& and pry brake band assembly from housin& (Ii&- 120). 
This will allO release ~ring between bell crank and housin&-

(3) Remove retainin& cap .crew and w8.lhea from end of wonn 
'haft. Pry off brake disk ( Iii- 121). Remove six cap lCfewa holding 
brake housin& to &ear housin& and remove br,ake housing from wonn 
shaft. Drive worm shaft assembly from lear case with 10ft hammel". 
Both worm shaft bearin&, will be removed with , haft. Pr_ bear­
in&. off worm shaft (Ii&- 122 ). 

C. Dil asaemble Automatic Brake Al8cmbly ( Ii&- 125). R emove 
both nuts, spring alining washer, and spring from threaded end of 
bands. Pull cotter pins from pins in rocker and end of band and 
remove pins and links. Remove rocker and zpacer from threaded end 
of band. Remove lower adjWltin& and lock nut.. Punch riveta out 
of linin& and bands with punch tool of brake lining machine to re­
move lining from band. 

g. Rcmo,·c "' ront Bearing Retainc r From Gear Case. Remove 
,ix cap lCfeWi from front bearin& retainer on lear case and remove 
retainer and &alket ( Ii&- 124). 

h . Remove Oil Sea" From Brake Ho ul ing and Beariq Re­
tainer . Place brake hOWlin& in arbor pteS$. P lace a .teel disk 
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FInING 

r:. 

_END FRAME 

CLUTCH SHIniNG YOKE _ _ _ 

OPERATING LEVER 

IA I'D up" 
Flflur. 123 _ •• movl"g Clutelr Yok. ,.," 

% II inch thick and 3 inches in diameter over oil seal and press seal 
from housini- Remove oi l seal from front bearing retainer in lame 
manner. 

i . Remove Gear R o u.inl From Wlnth Bale. Remove the two 
large pivot bolu holding gear housing to base angles and lift gear 
housing from ha'e angles. 

j. Di .. _ mble End Frame (fig. 123). Pull cotter pin from one 
end of clutch shifting yoke pin, pull pin from clutch yoke and end 
frame, and remove yolce . . Pull cotter pin and remove operating lever 
from yoke link. Remove lubricating tube and nipple from .leeve in 
end frame through hole in top of end frame and slip Ileeve out of 
end frame. Tap dowel pin out of end frame. 

51. INSPECTION AND REPAIR OF PARTS. 
a. Cleaning a nd In'pection . Clean all parts thoroughly, washing 

them with dry-cleaning eolvent or fuel oil Inspect all parts for 
cracks, breab, or othet" damage. If cast parts are broken and pulled 
out of shape, replace them with new parts. Small cracks or breaks 
may be repaired by weldini or brazir\i-

h . Gear Cue. I nspect gear case after cleaning it. See that oil 
grooves and passages in bushinll are not clogged. Replace dowel 
pins that are damaged or, if broken off, drill the broken pieces out and 
install new dowelL 

122 

( Or;gtr • If " 
UNIVE~\lTY Of CAlifORNIA 



WINCH AND CONTROLS 

TM 9·17858 
51·52 

c. End Frame. Repair broken parts in end frame, if any, or 
replace assembly. Test wear on end sleeve bushing by working sleeve 
back and forth against shaft. If there is excessive play between bush­
ing and shaft, replace sleeve bushing. 

d. Drum Auemhly. Inspect drum for cracks or breaks, repair 
or replace if necessary. Be sure studs in cable clamp are in good 
condition. 

e. Worm Gear and Drum Shaft. Replace worm gear if teeth' 
are scored. cracked, or broken. Inspect worm gear spider, replace 
worn or damaged bolts or spider if damaged. Replace damaged or 
worn keys in drum shaft. If shaft is bent or damaged, replace shaft. 

-If a heavy press is avai lable, a bent shaft can be straightened. 
f. Worm Shaft Assemhly. Examine worm teeth for scoring, chip­

ping, or breaks. If teeth are worn to a sharp edge, replace the gear. 
Due to the pressure on the worm and gear, the teeth on both must be 
smooth. Replace worm if chipped or cracked teeth afe found.. Clean 
ball bearings and fotate the bearing. Discolored or blue bearings 
indicate overheating and are unfit for further use. Oil bearings 
with. light engine oil and test to see that they roll smoothly. If 
they do not. replace the bearings. Examine oi l seals in brake hous­
ing and worm shaft bearing retainer. 

g. Automatic Safety Brake Assembly. Examine brake disk. If 
scored, p lace disk in lathe and smooth brake surface. If linings 
are worn nearly to rivet heads, replace lining on brake band. Use 
a brake lining machine to punch out the rivets to remove lining and 
install a new lining, of the original thickness and of the special kind 
provided for winch brakes. If lining is not worn but is grease 
soaked, wash grease out of lining with dry-cleaning solvent. Make 
sure al1 brake pins, and linkage work freely. Replace worn brake 
pins and linkage. Make sure the threads on band end and in adjust­
ing nuts are not damaged. 

h. Main Frame. Repair any cracks or breaks in main frame by 
welding. Replace frame if twisted out of shape. Straighten clutch 
operating shaft if bent. Replace spacing callan if threads in collars 
or on set screws are damaged. 

i. Cable. Replace cable end if broken. If cable is frayed in any 
one place or strands broken, replace with new cable. Take care 
not to take hold of frayed cable with bare hands as hands can be 
cut or pierced easily by so doing. 

52. ASSEMBLY OF WINCH. 

R. Connect Croes Bar and Base Angletl. Connect cross bar to 
side angles of winch base with four bolts with lock washen as shown 
in figure 121. NOTE : The holes in cro.ss bar are cJo.ser to one edje 
o f bar than the other. The edge closest to holes must be at bottom 
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......... 
"Iure '24 - Irtltalll"l fr_' learl"l .eta/rter 

when installed. Do not tighten nuts or bolts until after gear <:1ISe 
and end frame have been installed and shaft alined with a:ear cue and 
end frame. 

b. In.blll Gear Cue in Base. Lower gear case into base with 
drain and level p lugs towards out.ide of base. Insert the two la",e 
pivot bolts through base angles and ends of iear cue, then turn hue 
on lide a nd install lock washe" and nuts on bolts. Do not tighten 
firmly unti l after end frame and drum shaft have been installed 
and case alined with shaft. 

c. Aesemble an d Inlltall Worm Assembly. Using arbor press, in­
Itall a bearing onto eac::h end of worm IIhaft with number. on bearings 
fac::ing ends of shaft. Install worm assembly in gear case with end of 
ahaft with tapped hole at right end of gear case ( looking at gear case 
from drain plug side). Tap shaft and bearings into cue with .aft 
hammer and brass punch so that bearings are Hush with outside o f 
case (fill:- 125). 

d. Ineta n Auto m atic Bra k e Ho u eing. Prell!! new oil seal into 
housing if old seal was removed. Start seal into cue with lip of 
aeal t o face worm and place housing in press. Lay a steel disk 0/,., inch 
thick and 3 inches in diameter on seal and press seal into hoUliing 
unti l Hush with outer side of housing. Shellac a:e.sket t o aear cue 
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and install hOUlling on gear case (fig. 121 ) with six Clip screws with 
lock wlishen;. 

e. In'tall Front Bearing Retainer. Press oi l seal into retainer 
with lip of seal lacing attaching face of retainer, in same manner 
as in subparagraph d , above. Shellac gasket to gear case and install 
retainer on gear case with sil( cap screws with lock washers (fig. 124 ). 
U se care not to damage oil &eal in installation. 

f. In8tall Automatic Brake Di,k. T ap key into slot in wonn 
shaft. Line slot in brake disk with key in shaft and drive brake disk 
onto shaft with soft hammer (fig. 121 ) . Install retaining cap screw 
with plain washer and lock washer in end of shaft and tighten securely. 

g. Assemble Automatic Winch Worm Safety Brake Auembly 
(fig. 125). W ith lining installed on band , screw lower adjusting 
nuts on threaded end of band Slip spacer on next, small end up. I n· 
stall brake rocker on threaded end of band and over small end of 
spacer, then brake spring, washer, and upper adjusting nuts. I nsta ll 
band end links with pin through lower part of links and brake band 
and another pin through upper end of links and brake rocker. Secure 
p ins with cotter pins. 

h. Inetan Brake Blmd A'~mbly. Start rocker onto rocker pin 
and band assembly onto brake d isk at same time (fig. 120). Com­
press rocker spring and place it in position with one end on dowel in 
brake housing and other end on dowel on brake rocker. Tap brake 
assembly into place on rocker pin and brake disk. I nstall cotter 
p in in rocker pin. Brake must be adjusted after winch is inst a lled as 
explained in TM 9-785. I nstall covers with three wing nuts and one 
thumb screw. 

i. A'l!emble Drum ShllJt Aseembly. 
( 1) Install two keys in slots on gear end of drum shaft, t apping 

them into place with hammer. Lock keys by burring edge of keyway 
against key with a center punch and hammer. F ile off any burs on 
key with a flat fi le. 

(2) Coat end of shaft with White lead for lubrication and start 
wonn gear spider onto shaft with gear attaching face of spider away 
from other end of shaft . Press spider onto shaft with arbor press 
u nt il hub covers keys. 

(3) I nsta ll worm gear on spider with wide rim towards outside. 
I nstall 10 bolts through gear and spider and inst a ll and tighten nuts as 
tightly as possible. Use special bolts provided, as substitute bolts 
are likely t o shear, and damage to gear will result. 

( 4) Using wood block against bushings, drive a bushing into each 
end of drum (fig. 119 ) with oi lhole in bushing in line with lubricating 
fitting in drum. T hese bushings have threaded half holes in their 
outer ends. These must line with similar threaded half holes in winch 
drum when installing the bushings so that when the bUshings are in 

( 
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f'gur. J26 - 'nstalllng fnd from. Assembly on Drum 

p lace, the two half holes will be together and locking screw may be 
installed t o prevent bushings from turning (fig. 119). I nstall lock-

• 
ing screw. If installing new bUllhings, this hole in bUllhing may need 
to be tapped or hole drilled for passage of grease. I nstall cable 
clamp studs in end of drum, if removed 

(5) Slip a drum shaft bushing on shaft at each side of worm 
a;ear with Ranges towards gear (fii. 118 ). I nsert shaft through 
drum from end of drum opposite cable clamp. S.Jip inner thrUllt ring 
onto clutch end of shaft with notches faci ng end of shaft. Make sure 
there are no burs on ke~ or in slots in shaft, then tap two keys into 
.Iotsinshaft (lig. II 7). 

(6) Install the slidina; jaw clutch onto shaft with jaws toward 
drum and make sure clutch slides freely over keys. Slip outer 
thnat ring on shaft with notches engaging ends of keys (fig. 126). 

j . A_mble and Insta ll End Frame on Drum Shaft (fig. 123). 
T ap dowel into lower side of hole in end frame. I nsert sleeve into 
end frame with slot in sleeve registering with dowel. I nstall nipple 
for lubricating littina: in hole in upper side of sleeve. I nstall shifting 
yoke and drag brake on end frame with clutch yoke pin. Secure pin 
with cotter pin. Install short operating lever and link on shifting 
yoke; secure with cotter pins. Slide thnat ring and jaw clutch close 
to end of shaft. Install end frame assembly onto shaft, engaging 
shifting yoke in groove of sliding clutch as end frame is raised to 
slip onto end of shaft (fig. 126). 
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WASHER 

RETAINING WASHU 

fI.ure 127 - ,"stell"", Drum Silo" lIefoJIIJII, Wer""" 

IU. PD JOUJD 

f igure 12._ '"sterlliltg Orum S .... ,. lIefDllIllIg Wer . ..... Dnd Shim. 
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WINCH AND CONTROLS 

TM 9·17858 
52·53 

k . In8ta ll End Fr a m e a n,1 Drum Sh aft A88emhlietl. 
( I ) Lift assembly with chain hoist, t hen lower assembly into winch 

base and gear case (fig. 11 6). Turn drum shaft bushings at gear end 
of shaft so dowel holes in bushings wi ll register with dowels in bush. 
ing recesses in gear case. The larger holes in bushings are for pas· 
sage of grease and must be at top. 

(2) I nstall two large pivot bolts in bottom of end frame and winch 
base but do not tighten bolts. I nstall retaining cap screw with large 
thrust washer and lock washer in clutch end of shaft (fig. 127). 

(3) Coat both sides of gear case cover gaskets with shellac and 
insta ll cover on gear case (fig. 115) with four bolts close to shaft and 
four bolts in corners of cover and gear case. 

( 4 ) I nstall retaining washer with large thrust washer and lock 
washer in gear end of shaft. Place sufficient quantity of shims be· 
tween end of shaft and thrust washer (fig. 128) to prevent binding 
o f shaft with end frame or gear case. A very small amount of end 
t hrust of shaft is allowable. 

(5) I nstall drum lock on top of gear 
with two cap screws and lock washe.-s. 
h oles toward drum. 

case (if it was removed), 
Countersunk screws go in 

(6) T ighten pivot bolts at lower end of end frame and gear case 
and tighten bolts in cross bar and base angles. 

l. In.@lali Clulch Opera ting Sh aft (fig. 114). I nstalJ long lever on 
end of shaft and tighten set screw. Install shaft in winch. Slip the 
spacing collars and clutch yoke operating lever on shaft in positions 
shown in illustration as shaft is inserted through base. Position shaft 
with inner side of long lever at end approximately 3 'I. inches away 
from base of gear case, then slide collars against base of gear case 
and end frame as shown and tighten set screws. Set clutch yoke lever 
on shaft so yoke link wi ll set perpendicular and tighten set screw. 

m . Luhricale W inch Auemhly. Make sure drain p lug is tight 
and all lubricating fittings have been installed, then remove filler p lug 
and level plug and fill gear case to level of filler plug wi th lubricant 
specified in lubrication chart. I nstall filler and level plugs. Lubricate 
all bushings through lubricat ion fittings with chassis grease and use 
oil can to lubricate sliding clutch and operating shaft. 

n . In81a ll Cable on Drum. Follow instructions in TM 9·785 for 
installing cable. 

Section II 

WINCH CONTROLS AND DRIVE SHAFT 

5 3. WINCH CONTROLS. 
a . The winch clutch lever on left fender of tractor is used to engage 

or disengage the sliding jaw clutch of the windl.. A control rod ex· 
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COTT£R PIN 

WAS><!R , 
I 
J 
.I 
I 
'r ,,- CO"£~ PIN 

iJ ....... YOKE PIN 

801. T ~ ~ - W . £ R ~R"CI(lT 
u- l OO< w AS><£R 

NUl _ .... no JOUJI 

figure ,29 _ Wind' Contro'5 Diulssembled 

tends from this lever to a lever on the end of the winch clutch 
operating shaft. The control rod is supported between leveu by a rod 
guide bolted to hull of tractor. Threaded yokes on ends of contro l 
rod provide a means of adjusting the rod to effect full engagement or 
disengagement of the jaws of sliding clutch with jaws on the winch 
drum. 

54. WINCH DRIVE SHAFT AND UNIVERSALS. 
:I. Des ... ril'liol1. The winch drive shaft assembly consists of two 

shafts and three cross- and yoke-type universa l joints (fig. 113 ). 
The front drive shaft is connected to the power take-off, the rear 
shaft to the winch worm shaft. The rear end of the front shaft is 
supported by a floating bearing held in a bracket bolted to inside of 
hull and the two shafts are connected by a slip-joint universal. The 
shear pin used to connect the front universal to the power take-off 
shaft and turn the drive shaft is a safety feature to prevent damage 
to the winch or power take-off gears. 

h . Di8a88~mhly of Unh·ersal Joinl8. Remove the four covers 
from yokes by removing two screws from each. Place blocks under 
yoke as shown in figure 130 and drive down on other yoke. This 
wi ll drive bushing out of one side of yoke (fig. 130). Turn universal 
over and drive opposite bushing out in same manner. Remove yoke 
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'"055 

LU"~"""")N FITTING 

SCREWS 

lA f'D 11I1J2 

,igur. 130 - Driving .us"ings 'rom Univ.'HlI 

'igur. 131 -It.moving YoJ.:. or,,1 C,OIS 'rom Sltctft 
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and cross from shaft or yoke (fig. 13 1), then remove the two bush· 
ings from second yoke in same manner. R emove cork washers a nd 
retainers. 

c. In~pec lion of Part ~. R eplace all cork seal washers removed 
from universal. If bushings or yoke cross are worn, they mus t also 
be replaced. Clean oil passages in yoke cross to make sure lubricant 
will be supplied to all bushings when universal is again assembled 
I nspect splines in slip joint and winch drive shaft, replace uni t s if 
damaged or if splines are worn enough to allow whipping of sh aft. 
Make sure slip joint slides freely on shaft splines. Straighten or reo 
place drive shafts, if bent. 

d . A6lIemhly o f Unh·er@aIJoinl@. Place yoke cross in yok e of 
universal. I nsert cork washer retainers through holes in yoke and 
onto arms of cross. Insert cork washers through holes in yoke and 
onto cross arms. Slide bushings through holes and onto cross anna, 
then slip cork washers onto ends of bushings and press washers int o 
t hei r retainers. I nstall covers over bushings on outer sides of yoke 
with two screws in each. I nstall cross into shaft yoke, then install 
retainers, cork washers, bushings, and covers in $arne manner . 
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CHAPTII • 

POWER TAKI..()IF 

TM 9-17151 
55-56 

a. The power take-off is mounted on the tnlnsm~ion case and is 
driven by the high range pinion in the transmission.. It is of the 
revenible-type which provides for tuming winch d!um in either 
direction to wind cable on drum or unwind cable from drum. A 
. Iiding pinion in the power take-off pennia shifting the power take-off 
into winding, unwinding, or neutral position.. It is operated by the 
control lever located between the steering levera. 

b. ,Removal and installation of the power take-off assembly IS 

given in TM 9·785. 

56. DISASSEMBLY. 

a . RemO"e Shifter Shalt Aseembly. Remove two cap IereWI 
and lift steering lever return spring bracket from top cover (fig. 132). 
Remove the two cap screws remaining in cover and lift off top cover. 
R emove shifter shaft spring and plunger from hole in case. Bend 
lock away from cap .crew head and la;um clamp .crew in .hifter 
fork ( fig. 133). Drive shaft back through case and out of shifter 
fork. Cover over rear of shaft will be pushed out of case as shaft is 
removed Lift .pacer and .hifter fork. from shaft ill they are freed 
Drive oil seal (fig. out of case. 

• 
BRACKET 

ItA I'D 3171" 

ligure 132 _ Power rak .. off Assembly 
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, 
PLUNGER sPRING 

SHIfTER SHAFT PLUNGER 

TOP COVER GASI({T 

COVER 

SHIFTER 

, 

figure 133 - Remoyi"g Pow., Take-off Shift., Shoff 

I,. Remon~ Dri n, Sha ft a nd Gellr8. R emove bearing cover from 
front side of case ( fiio 134) by removing four cap screws from cover. 
Bend bolt lock away from cap screw heads (fig. 135) and remove 
cap screW! and end washer from end of shaft. Using brass drift, drive 
shaft toward front of case far enough to uncover snap ring ( fi io 136). 
Ellpand snap r ing out of groove and move it t oward front of case. "' 
Then drive shaft out of rear of case, removing drive p inion, snap 
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SHIFTER SHAFT COVER 

CLAMP SCREW 

SHIFTER \ ~ 
i 

POWER TAKE_OF' 

--~,}. SPACER .- 'f~ 
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figure 134 _ Remoyinrl Or/Ye Shaft leoring Cover 

flgu,. 135- Straightening Iolt Lo"k To Remove Drive Shaft 
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----""'''' PINION 

f illur. 136 - Snop RI"II Removed from Or_ve I,. Sho" 

ring, and drive gear as shah is removed. Press or drive bearing from 
case. Press bearing from shaft and remove spacing washer. 

t. Rem o"e Driven Shah lind Gears. Remove front and rear 
driven shaft bearing retainers by removing four cap screws from each 
(fig" 137)" Using bra!lS drift bar, d rive shaft \J!ward rear of case 
until bearings are driven out of case. H old gean fiat agaillllt r ear 
of case, and drive shaft out of front bearing. spacer washer, and 
gearL Lift these paru from case as they are freed by .haft. P ress 
rear bearing from shaft and remove .. nap ring. f illiped: oil !Jeal in 
retainer. If it is t o be replaced, drive it out of retainer with punch 
and hammer. If removed, a new seal mUllt be installed 81 old one will 
be spoiled in removal 

d . Re mo '"e Re' "er 8-e Idler Sha ft lind G .. a r . R emove" the two cap 
screws and lift cover from end of reverse idler shaft. T ap shaft out o f 
case, removing steel lock ball (fig. 138) when shaft is driven out 
about I inch. Remove idler gear as shaft is removed (fig. 139). 

57. INSP ECTION AND R EP AIR OF P ARTS. 

a. Clean Pa rts. Remove all old gaskeu and wash a ll paru t hor· 
oughly with dry-cleaning solvent and blow dry with compreued a ir. 

h. Insp«;t G .. artl. I nspect all ge8nl for wear, broken teeth, or 
cracks and checks in huhl. Replace badly worn or defective gears. 
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POWI. YAK.·O" 

OIL RETAINER 

OA;IVE I I 

SPACING WASH ER 

-
figure 137 - •• ",oving 0/1 Seol •• 'a'ner 

IDlER 

OIL SEAl 

"" ,""-I 

lOCI( BALL 
• 

sPACING WASHER 

8(AAING SNAP RING 

"Illr. 13. - D,IYen Sherif ottd 0_,.. •• ,..ov'" 
• 
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\ 

WC' 
OA'\. , 

, 
IA PD J08241 

f igu,. J 39 _ It. v.,u Idl., Shok ond Gael' R. moved 

A BOlT 
I -LOCI( WASHER 
C_ TIV\N5M ISSION OIL PUMP 
D....()IL PUMP GASKET 
t-au.Rli'IG 
' -sPACli'IG WASHU 
G-DRIVE GEAR 
H_ !>HIFTER SHAfT COVER 
I-P\.UNGER SPRli'IG 
I _ !>HIFTER SHAFT PLUNGlR 
K-SNAP RING 
~-DRIVE !>HAFT 

'M--SHIFTER SHAfT . , 
b 

, \-, 

1_0;' • 
I .. 

" -DRI¥( PINION 
O-!.PACtR 
. _ !>HIFTER FORI( 

j -ClMY' SCREW 
--SCREW LOCI( 

5--OIL SEAL 
T_ Su.RING 
U~NO WASHER 
Y ""'. T LOCI( 

W-CAP SCREW 
X ---CO'V£R GASt:ET 
T --8EAAING COVER 

U YWX TIA 

If 

f igure J"O - Power Toke-off Drive SIIof, ond Gears Dlsasumbled 

I nspect the splines in shafts and gears and drell!l rough places., if an y, 
wi th a fi le or stone. If ends of gear teet h are rough or jagged, replace 
the gears or smooth up ends of teeth. T ry gean on their respectiv e 
shafts to make sure they slide easi ly in the splines. T est to see t hat 
bearings fit snugly on t heir respect ive shafts. If loc;se, rep lace eithe r 
,haft or bearing, whichever one is worn. 
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lA 'D JOl241 

flgllr. '4' _ Drl".n Shoft ond It.v.rN ,dl.r Sheri' 
ond O.on Discru.mbletd 

• 

c. Bearingll. Check bearing! for chipped or rough rollers. R e· 
place worn or defective bearing.. If bearing rollel1l or cups are blue 
or dark colored, it indicates that they have been overheated and 
should be replaced. Bearing races must be smooth and brighL 

d . Reverse Idler Gear A'lIeu,bly. If bushing in revene idler gear 
or idler gear shaft is worn, replace either bushing or shaft, or both, 
if necessary. If bushing is replaced, the new bushing must be pressed 
into gear and. reamed to fit shaft with enough clearance to rotate 
freely. The original diameter of idler shaft is 0.995· 1.000 inch; the 
inner diameter of bushing is 1.003-1.005 inches.. 

e. R eplace oil seals if worn or damaged. Examine gear case for 
cracb or breaks. Small breaks o r cracks may be repaired by welding 
or bruin&- Shifter fork may be built up to original thickness (0.360· 
0.370 inch), if worn, by welding or brazing, and then ground flat and 
smooth so it worb freely in collar of drive piniotL Replace yoke 
pins in contro l linkage, if worn, to allow more than 0.010- to O.O I S-inch 
looleness. Weld shut and redrill e longated holes in levers. 

58. ASSEMBLY. 

a. Ins tall Re \'erse Idler Shaft and Gear. I nsert closed end of 
reverse idler shaft through rear side of case, and slide reverse idler 
gear ( 18 teeth) ont o inner end of shaft (fig. 139). Aline hole in 
side of shaft with slot in case (fig. 138), place steel lock ball in hole 
in shaft, and s lide shaft on into case. The lock ball is to prevent 
shaft from t urning. I nstall idler shaft cover with gasket using 2 
cap screws with lock washers. 
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b. Install Drh'en Shaft ami Ge_rs. Press bearing onto long end 
of shaft against shoulder and install snap ring in groove in spline!; 
of shaft (fig. 138 ). Insert splined end of shaft through rear side 
of case and slide 3.'i-toothed reverse gear, then 38-toothed gear, onto 
shaft. I nsert shaft on through case, tapping bearing on shaft into 
bore in case. Press oil seal into oi l seal retainer with lip of seal fac­
ing inner side of retainer. Using new gasket, slide reta iner over shaft 
and secure to case with four cap screws with lock washers (fig. 137). 
Slide spacing washer onto front end of shaft, then drive or press front 
bearing onto shaft and into case. Use new gasket and install bearing 
cap with four cap screws with lock washers. 

c. Inetall Drh'e Shaft and Geau. I nstall snap ring on front bear­
ing (groove in outer race) . Press this bearing onto end of drive 
shaft that has two holes in it (fig. 137). I nstall end washer on end 
of shaft with two cap screws and nut lock (fig. 135). Insert other 
end of shaft through front of case and slide 29·toothed drive pinion 
(shifter collar end first) onto shaft. I nstall snap ring in groove in 
splines of shaft, then slide 36-toothed drive gear (long end of hub 
first) onto shaft against snap ring. Tap front bearing into case, 
then slide spacing washer on rear end of shaft and install Tear bearing 
in case over end of shaft. Bend ends of nut lock against sides of cap 
screw heads (fig. 135), then install bearing cover with new gasket on 
front of case with four cap screws with lock washers (fig. 134 ). 

II. Inlltall Shiftt:r :Shaft a nti "·ork. Insert notched end of shifter 
shaft th rough rear side of case and slide spacer onto shaft. Set 
shifter fork in collar of drive pinion with long end of shaft bore 
toward rear of case, turn shaft so lock notches are on upper side and 
slide shaft unti l notch closest to end of shaft can be seen in center o f 
hole in top of case. H old shaft in this position and mesh drive pinion 
with drive gear, then ins tall and tighten clamp screw in top of fork. 
When shaft and gear are now moved so that center notch in shaft 
can be seen in center of hole, gears should be completely disengaged. 
Slide oil seal over front end of shifter shaft (lip of seal facing out) 
and tap it into case (fig. 134). Drive shifter shaft cover into rear 
of case (fig. 133). 

e. 1081all Top Co, ·er. Drop shifter shaft plunger and spring into 
hole in top of case. Using new gasket, install top cover ' and steer­
ing brake return spring bracket on case with four cap screws with 
lock washers as shown in figure 132. 
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MAIN FRAME, FUEL TANK, AND PINTLES 

S.ctlon I 

MAIN fRAME 

59. DESCRIPTION. 
a. The main frame (hull) of the tractor has two side members, a 

bottom, and one closed end fabricated more or less like a box with 
appropriate braces and reinforcing on the inside to withstand opera­
ting strains. The front end of the frame is open to receive the 
transmission, differential, and final drive assembly, this assembly 
being suspended on the front end of the two side members.. Inspec­
tion and hand holes a re provided in the bottom of the hull with 
covers that can be removed to gain access to the engine and drain 
plugs of various units in the vehicle. W ith front bumper and front 
guard plates and bottom covers installed, the hull is watertight 
enough to permit vehicle to cross streams in which hull will be partial­
ly submerged. A lever-operated hull drain valve provides for im­
mediate draining of hull after emerging from a cross mg. 

60. MAINTENANCE. 
a. Inspect the hull at regular interva ls and especially when a major 

assembly is removed which will allow more chance for inspection. If 
any welded joints are cracked or bracing has loosened, these should 
be immediately rewelded. Replace bottom covers or cover gaskets 
if lost or damaged. Tighten loose bolts and replace any bolts that are 
missing at each inspection interval. 

Section II 

fUEL TANK 

61. DESCRIPTION OF TANK. 
a. The fabricated sheet steel fuel tank is located in right side of 

hull and has a capacity of 125 gallons. A sediment sump with dra in 
valve in bottom of t ank provides a means of draining water and 
sediment out of the tank. A pipe extends upward from top of tank 
to provide proper ven ting of gases. The battery is carried in a square 
receS!! built into left side of tank, and two other brackets welded in 
tank, support the fan belt tightener and generator. Baffle plates 
inside of t ank provide reinforcing of sides. The level of the fuel in 
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GOoGE UNIT 

---~ .. 

_ __ ""A'N v ..... vt. 

... I'll JllJoW 

Fig",. 1<12 _ F" . I rank and • • IatH Parts 

the tank is registered on the gage in in!ll:rument panel which is ron­
nected to the operating float unit on tank. 

62. REPLAC[l\IEr-.T OF TANK. 
D . T he rep lacement of the fuel t ank necessitates t he removal of 

t he cab and seats and battery. After these have been removed, dis­
connect the fi ller pipe from rear of tank a¢ remove the fan belt 
tightener and. generator from t he brackets on tank. Close m ain valve 
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MAIN FRAME, FUEL TANK, AND PINTLE5 

and remove the fuel filter from tank, and disconned the heater line$, 
wires and clips from tank. Remove the four long bolts that secure 
tank in hull and raise tank from hull , sliding it forward at same t ime 
to clear radiator supporting frame. Reverse this procedure to install 
the replacement tank. 

Section III 

PINTLES 

63. DESCRIPTION. 
II. The two different kinds of pintle5 furnished with the tractor 

are of the standard-ordnance type and interchangeable on the tractor. 
T hey are exactly the same, except that the one designed to pull the 
90·mm and 3·inch antiaircraft guns has a universal swivel and yoke 
(fig. 143), while the one designed to pull the Iss-mm or 8·inch how­
itzers, and 240·mm gun has a hook for conne(:tion with the howitzers 
or gun (fig. 144 ). A single large spring in the housing, cushions 
shocks from starting, stopping, and towing of load. 

h. Removal and installation of pintles is explained in TM 9·785. 

64. DISASSEMBLY. 
a. Separate Front ami Rear Houeing-B. Pull cotter pin from rear 

end of shaft and s top. Remove stop from end of shaft. Remove the 
two cap screws tha t attach the front and rear pintle housings. Re· 
move front housing and gasket from rear housing. Drive spring seat 
from front housing. Remove spring and spring seat from shaft. R e­
move pintle shaft assembly from rear housing. 

h. Di"a""cmhlc Yoke and Cro~!! (on Pintle for 9O.mm g un ). 
Pull cotter pin from yoke cross pin and remove slotted nut and flat 
washer. T ap cross pin out of yoke cross and remove the two needle 
bearings and spacer from cross. Remove second cross pin and bear· 
ings in same manner. Remove lubricating fittings from cross pins. 

c. Di8aB8emhle Pintle Hook ( on Pintle for ISS·mm gun ). 
Remove the cap screw from pintle latch (fig. 144). Slide la tch pin 
out of latch and pintle lock to remove latch. Pull cotter pin from 
lock bolt, remove nut, and slide bolt out of lock and hook to separate 
lock i rom hook. 

65. INSPECTiON AND REPAIR OF PARTS. 
a. Clean Part~. Wash all parts thoroughly with dry-cleaning sol· 

vent and dry with compressed air. Discard all broken or worn parts 
that cannot be repaired. 
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, 

REAR HOUSING 

FRONT HOUSING 

YOKE STOP 

U I'll _2.5 

fi,ur. r 43 _ Pin"~. Au.mbly (for 9O-mm Gun' 

" 

\ • 
A--C.N> SCREW 
'-lOCK WASHU 
C-I'INTLE LATe,", 
II--J'INTLE lOCK 
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~-sPIIING SEAT 

M HOUSING GASKET 
N......fRONT HOUSING 
O-YOKE SToP 
' -COTTER PIN 
Q-.CAl' SCREW 

, . " 

I I 
• 

.=11 
~\\ 1 

S .. Q , 

lit. I'll IOU'" 
flgur. J44 - Plntl. for J5.5-mm Gun Disassembled 

h. P int le Al8emhJy. Inspect shaft for straightness and general 
wear. Straighten shaft if bent. If shaft is worn, it must be replaced 
or worn places built up by welding and then turned t o proper lIi2e 
( 1.739·1.743 in. diameter) in a lathe. Inspect threads on rear end of 

'44 
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MAIN FRAME, FUEL TANK, AND P1NTLlS , , 

... 'D _., 

figu,e 145 - Pi""e for 90-mm Gu" Disassembled 

shaft and pintle yoke stop, replace shaft or stop if threads are not in 
good condition unless they aTe only slightly burred and can be traced 
with a lathe. R eplace broken or badly worn spring, spring seats, or 
pintle housiDg. 

c. Yok e a nd Yoke Crou und P intle Hook . I nspect bearings and 
cross pins in yoke cross; replace broken or damaged bearings. M ake 
sure passages for lubrication are open. Replace cross pins that are 
worn or chipped and rough. Replace or reoair broken or damaged 
parts of hook or latch of pintle for I SS·mm gun. If welding is done 
on any of these parts, make sure the parts are ground to a line p roperly 
and work freely. 

66. ASSEMBLY. 

a. Assemble Yokes and Cross 01 Pintle lor 9O.mm Gun 
(fig. 14S) . F ill recess in yoke cross bearing retainers with chassis 
grease and place rollers in retainer. T he grease will hold them in 
place. Slip two bearings with spacer between them onto one of the 
two yoke cross pins. T ap bearings and spacer into yoke cross, then 
slip pin back out of bearings. Hold trailing pintle yoke in position 
over yoke cross and insert cross pin through one side of yoke, through 
yoke cross, and to other side of yoke. Insta ll flat washer and nut on 
end of pin and tighten nut. I nsta ll cotter pin after tightening nut. 
Assemble second set of yoke cross pin bearings in same manner as 
in first set and connect yoke cross to pintle yoke on shaft in same 
manner as trailing yoke was connected to yoke cross. I nsta ll lu­
bricating fitting in each cross pin. 

t., 

I •• 

o,'gir """' 
UNM~\fTY Of (AllfORNIA 



TM '1-178511 

•• 
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h. A88emhle Pintle lItK1k rur 155·Dlm GUll (fig. 144 ). Connect 
lock to hook with bolt and nut; secure nut with cotter p in. Set latch 
and spring in lock and slide latch pin through latch and lock. I nsta ll 
cap screw with lock washer in latch to secure latch pin. Install pintle 
hook chain and cotter pin in latch. 

c. AMcmhlc l'inllc Hou~ing allli Houk or y"ke. Sliderearhous. 
ing onto shaft , then spring seat with machined surface of seat towards 
housing. Cement connecting gasket to flange of housing. Slide pintle 
spring onto shaft. T ap front spring seat into bore in front housing 
from inside. Cement gasket to attaching face of housing and slide 
housing over shaft. Install pintle stop nut and draw spring together 
until two cap screws with lock washers can be installed and t ightened 
to attach front and rear housings. Tighten stop nut until cotter pin 
can be installed through stop nut and shaft. Install cotter pin. Fill 
housing with lubricant and lubricate bearings in yoke cross with 
chllSiSis grease. Install pipe p lug in rea r housing. 

, •• 
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67. SPECIAL MAINTENANCE TOOLS. 
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II . Special tools for the maintenance of the tractor which are avail· 
able to ordnance maintenance personnel are listed below. This list 
does not include special tools for the engine and torque converter as 
these are listed in TM 9·1785A 

Sp.dol T •• I. 

Adapter, puller, pin and shaft 
(use w/ 41·P-29 5-60) (2) 

Adapter, sprocket shaft 
(use w/ 41-P-2957-100) 

0 .... N •. 

8 -347830 

A-347829 
Compressor, bogie spring ( I ) A·334693 

H andle, bushing removers and 
replacers, 3 in. long, use 
(w/ 41·H· 1396-655) ( I ) A·346130 

Handle, bushing removers and 
replacers, 3 in. long (use 
w; 41·H· 1396·650) (3) 8-283308 

Puller, slide·hammer type, final 
drive sprocket pin and trailing 
idler pivot shaft, with adapter 
8·247829 ( 1) 8 ·283349 

R emover and replacer, bogie 
wheel shaft ( 1) 8-28331 1 

Remover and replacer, bushing, 
steering brake drum ( I ) 8 .283307 

Remover and replacer, bushing, 
steering brake control shaft ( 1) A·346136 

Remover and replacer, fina l drive 
shaft hushing, outer bearing ( 1) 8-283305 

Remover and replacer, lOner 
bearing cup, fina l drive shaft 
( I) 8·283304 

R emover and replacer, lock ring, 
transmission ( 1) 8·283303 

Tool, unlocking, bogie wheel 
bearing retainer (I) 8·283306 

Wrench, pronged, bogie wheel 
bearing retainer nut ( 1) C139578 

Wrench, spanner hook ( I ) 8-283343 

t., 
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41·A·18·235 

41·C254 7- 10 

41·H-1396·650 

41-H -1396-655 

41·P .2957·100 

41·R -2378-598 

41·R-2376-295 

41-R·2376·290 

41-R·2374·875 

41-R ·2374-670 

4 1-R·2378·590 

41·T·338Q-30 

41·W·3825·130 
4 1·W·3250·10 
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ORDNANCE MAINTENANCE _ POWER TRAIN, SUSPENSION, AND 
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REFERENCES 

PUBLICATIONS INDEXES, 
T he following publications indexes should be consulted frequently 

for latest changes or revisions of the publications given in this lin 
of references and for new pUblications re lating to materiel covered 
in th is manual; 

Introduction to Ordnance Catalog (explaining 
SNL system ) . . . .. . . . . _ . .... . 

Ordnance P ublications for Supply I ndex (index: 
t o SNL's) ......... . ... . ... _ . . .. . .... . 

Index to Ordnance P ublicat ions (listing FM's, 
TM's, TC's, and TB's of interest to ordnance 
personnel, OPSR, MWO's, BSO, S of SR's, 
OSSC's, and OFSB's, and includes Alphabeti. 
cal List of M ajor Items with Publications P er. 
taining Thereto) . _ . . . . . . . . . . . ..... 

List of Publications for Training (listing MR's, 
MTP's, T / BA's, T / A's, FM's, TM's, and TR's 
concerning training) ............. . .. . .. . 

List of Training F ilms, F ilm Strips, and Film 
Bulletins (listing TF's, FS's, and FB's by serial 
number and subject) . . . ....... . . . ... . . . 

Military T raining Aids (listing Graphic Training 
Aids, Models, Devices, and Displays) . . .. . . 

STANDARD NOMENCLA TUM LISTS. 
Cleaning, preserving and lubricat ion materials, 

recoil fluids, special oils, and miscellaneous re-
lated items . . .. . ..... . .. .. . . .. . . . .... . 

General tools, and supplies, ordnance base auto­
motive maintenance company power train re-
build ..... . ..... . __ . __ _ ....... . 

Ordnance maintenance sets .. .. . . ... . . . 
Soldering, brazing and welding materials, gases 

and related items . .. . .. . ...... __ ...... . 
T ool-sets, motor transport . . .... .. . . ... . . .. . 
T ool·sets, for ordnance service command auto-

motive shops . ..... . ................. . 
T ools, maintenance for repair of automotive 

vehicles .. . .. .. . ..... . .... ___ .. . .. _ 

Tractor, high speed, 18·ton, M4 

150 

ASF Cat. 
ORO 1 lac 
ASF Cat. 
ORO 2 OPSI 

OFSB 1·1 

FM 21-6 

FM 21·7 

FM 21·8 

SNL K - I 

SNL N ·328 
SNL N-21 

SNL K·2 
SNL N·19 

SNL N·30 

SNL G·27 
Vol. 1 
SNL G-150 

( Or'g ir .1",,", 
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REfERENCES 

EXPLANATORY PUBLICATIONS. 
Fundamental Principle;!, 

Automotive Power Transmission Units ._ 
Basic Maintenance M anual 
Fuels, lubricants, cleaners, and preservatives 
Military motor vehicles . _ _ _____ . . 
Motor vehicle inspections and preventive main-

tenance service ........ . . ....... ... . 
Precautions in handling gasoline . .. .. _ 
Sheet metal work, body, fender, and radiator re-

pairs .. _ .. _ . .. . . . ... . 
Standard M ilitary Motor Vehicles : ....... . . 
The machinist . . ... . . ........ . .. . .. . 

l'fainlenance anti Repair. 
Cleaning, preserving, lubricating and welding 

materials and similar items issued by the Ord-

TM 9-17858 

TM 10-585 
TM 10-38-250 
TM 9-2835 
AR 850-15 

TM 9-2810 
AR 850-20 

TM 10-450 
TM 9-2800 
TM 10-445 

nance Department .. ... ............ ... TM 9·850 
Cold weather lubrication and service of combat 

vehicles and automotive materiel .... . .. .. OFSB 6·11 
Ordnance maintenance: Engine, engine acces-

sories, and torque converter for 18-ton M4 and 
38-ton M6 high speed tractors . . . . . .. TM 9-1785A 

Operation of 1\1aleriel. 
18-ton high-speed tractor 

.Protedion (lC JUa teriel. 
Camouflage . .. . . . 
Chemical decontamination 

ment 

M4 ._ .... _ . . . . . . 

materials and eqUIP-

Decontamination of armored force vehicles 
Defense against chemical attack 
Explosives and demolitions 

Storage anrl Sh ipment. 
Ordnance storage and shipment chart, group G 

- Major items _ .... _ 
Registration of motor vehicles 
Rules governing the loading of mechanized and 

motorized army equipment also major caliber 
guns, for the United States Army and Navy, 
an open top equipment published by Opera­
tions and Maintenance Department of Ass0-
ciation of American R ailroads. 

Storage of motor vehicle equipment . . . .. . .. . 
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INDEX 
A 

Adapter. torque converter 
;not.n.tion of covero and 

t,an.mi .. ion . , . 
re mov.1 

Adjuotmentl 
bevel lear (power train 

.. ,embly) .. ," , .. 
bevill pinion 

power train a.sembly 
tranlmiaion .. .. .. 

shifter fori .. ( differenti.l) 
valv •• t,ammi .. ion oil p'lh.ure 

An~ho ... brake. inuanation . ,. , 
Anile. throttle crotl thaft. removal 
Ang]el (win~h ). ba.e ( SH ero .. 

bar and ba ... nllle.) 
Arm. trailinl idler . , , , . . _ .... , 
A,sembly 

bo,i. wh .... 1 

.ul lIuard •• plates. and 'pring' 
to .. . .. 

brake drum, and hubl .. . . ... 
clutch (oveTTunn;ng) 
differential 

bearin, ~.rrier ... embli ••. 
diRerential 
,ur allembly 

drum .... ft a .. embly 
final dr,ve pinion .... mbly . , 
idler wh .... ] .. , ... .. . .. .. . . . 
oil .. aI, and ",ide bulhinll , .. 
pintle, ..... _,., .. _._. 
power toke-olf -- --- -"" .. .. 
pow .... train romponentt 
_peedome ter drive .... .. , 
.procket .... ft a .. embly ... _ 
track .upport roller 

fi.,t type (double 

" " 
" 
" " " " " " 

" 
" " " 
" " " US 

" '" UO 

'" '" 
" 75 

" 

winch .. 
worm allembly 
worm .. fety brake allembly .. 

• 
B.,e. WInch 

inot.lIation of ,U, c ... , ... . . . 
nmoval of gear hoU.inll 

Bearin, cupo. in,tan.tion in gu, 

"" --- .... ",,,,, .. 
Be.rin, re taina., and _him. (S ... 

Retaine .. and .him" be.rin,] 
Burinll· --

in'PII<'tion 
power take·oR 
tran.mi .. ion , , , , . 

;nllanOlion (idl .... wh ... l ) , 
,emoval 

final drive ____ .. .. . 
. procket .haft ... embly 

repair (power take-off) . ____ . , 
(S .... • 1.., Shaft and bearing') 

Bevel pinion .h.ft a .. embly, 
inotallation .. .. ____ . , . ... , 

Bo,ie ... e mblies 

.. ~ 
'" '" '" US 

'" '" .. 

'" 
" '" 
" " '" 

cleanin, . " .. .. . ... , ... 94.95,96 
description ...... .. . ... , .. , 90 
inspection 

Bogi. wh ... l 
" ... .. ... ", .94.95, 96 

• .. embly ..... . .. . .. , " " di .... embly 
Brackeu 

description (trailing idler) 112.114 
removal ( t'.ck IUpport roller) _. 99 

Brake anchou (s ... Ancho ... br.ke) 
Broke ..... mbly (winch). BUt(l-

matic ... fety anembly .. , ...... 125 

wheel) .. ... . 102, 103 di ..... embly .... . _ .. , ... . . ... 120 
in'PII<'tion and repair _ . _ .. _ . . . 123 

104. 105 
Iran.mi. oion 

oil pres,ur. relief valve 
tran.mi .. ion .. _ .. 

univena! jointt . .... .. , .... 
winch 

brake band allembly ...... . 

" " '" 

removal ........ ", .. . .... " U' 
Brake band ... embly (winch). 

a .. embly .. _ .. _ ... ,._ .. . ... .. 125 
Brake band l (diRerenti.! ..... m. 

bly). in.pection . ncI repair _. , 50 
Br.ke control.haftl. removal from 

hou.ing .... .... . .. . ......... 44 

1S2 
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INDEX 

'-Co"t'd 
Brake druml (differenti.l) 

alsembly ... . . .. . . . ..... . . . . 
di ... Mmbly 
in.~~tion and ,epai, 

h,8 

" .. 
" B.aka linllale, remonl . . . . . 39 

Brake Ihoeo (differenti.I), innana-
tion in ca .. 

lower brake .ho.. .. . . 60 
upper brake .hoe. ... 62 

Brak • • , tleering, intlenation in 
houtinl .. . .... .. . . .. . ..... . 

Bumper, !ront 
. - - . . . 

removal . .. .. 

" .. .. 
BUlhin,. ( compenl&tinl ca •• cover) 

intlanation . .. ... .. .. . .. ... . 
remova l 

Bu.hina', ,uida 
allembly . . ... . 
intla nation 
,amov.1 ...... .. . 

c c., 

" " 
'" 
'" '" 

conne~t control., lines. and wires 10 
desctlpuon . . .... ..... .. ... . 7 
disconnect 

~ab (, .. r) and conttoll ... . 
huU ..... . ..... .. . .. .. . 
in.trument panel 
wir.I . . .. ... .. . .... ... . 

in.taUation 
floor .nd f.ont auard plate. _ 
on tractor .. ... . . 
seu. 

removal of Ha" . . _ .. . .. . 
C.b alHmbly, removal f.om 

tractor .. . . . ....... ..... . . 
C.ble (winch) 

inopection and repai' _ . .. . . , •. 
intlanation . . . 
removal __ _ . . . 

, , , 
'.' 
" , 
" , 

9, 12 

'" '" m 
Cleaninl of paru 

bolle .nembl; .. 
diffarenti . 1 

. ... . ... 94,95,96 
_ .. . . _ 45 

final drive. ...... .. . . . 81,83.84 
lear ca.e . ........ . . . . . . . . .. 122 
pintle .. . ...... . . . .. . . . . . 143 
pow.r talra-off . . . _ . . . 136 
traclr ,upport roller . . .. 101,102 

trailinl idltt • .. . . .. . . . . .... . 
ttan.million ... .. . .. . . . . . .. . 
winch . ... __ ...... _ 

Clutch GPe.a tina .haft 
ramoval 

Clutch. ov.rrunn;n, 
• ... mbly .. _ .. _ 
di ..... mbly 

Con.truction 
differential 
tran.mi,"ion 

Control • 
connect 

,,' 
pow.r tra in 

deOCTiption ( winch) 
installation 

Covero, inllaUU;On 

.. sembly 

- . . . . 

power ,a ke...,ff ( top cover) .. 

Crank., ben, in.tallation _ . . . . . . 
CrOi' bar and base anlleo (winch) 

connect .... . ... .... .. . . . .. . 

.. ~ 
'" .. 
'" 

" " 
" " 
>0 .. 

'" 
" .., 
" " 

Cup, bearin" removal from 
dille.ential bearin, ca rrier . . . . .. 44 

D 
Description 

boaie alsemblies . .. . . .. ..... . 
cab . . . . . . . . . . . . . . . . . . . . . . . . 
differentia l 
final d rivel . . . ............. . 
fuel lank .... .. . __ . ... . . _ .. 
main frema 
pintle • . . 
power take...,ff ... .. .... .. . . . . 
power train 
I .. ts, cab 
lpeedometer drive 
track lupport roll... .. .. . . . 
tra ilin, idler • .. . . 
Itanlmillion 
tranlmillion oil pre.lur. relie f 

nlve . . .... . .. . 
tran.million oil pump . 
wioch 

Differential 
ellembly 
connect tran.million . . ...... . 
con.truction .. . ... , ........ . 

" , 
" " '" , .. 
'" '" " , ,. 
" >0' 

" 
" " US 

" " " 153 
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D_Cant'd 
Di fferenti .l-Cont'd 

description 
di .... sembl y 

controllf<l diff",,,nti.1 .. 
differenti.1 

di ..... mbl y ;nlo .ub • • semblie. 
drain oil 
iii, .nd lol"r.ne" 
;n, tallat ion 
lubriution 
mounl a .. embly on block. , 
operation 

, ... 
winch and drum .halt ••• "mbly 11 6 

20 Di .... embly into .ubao",mblies, 
diff ... "ntial and tran.mi •• ion 23 

39 D i.k , automatic brake, inotanation 125 
23 D rum ••• embly, in.pection and 

re p.;r . _ 
23 D rum cable 
76 in"allation 

removal 
D rum .haft ... embly 

'" US " " " " 
. .... mhly 125 
(See also End frame and drum 

removal 12, 1S . h.ft a.sembli e. and Worm 
gear and drum .haft) removal of , •• n.mi .. ion 

Differ"nli.l ... embl i .... 
deanin~ .. . _ . _ 
di ..... embly 
inspecti on 

brake drum. and band. 
<.~ 

pinions and bu.hing. , 
insta llation 
,emoval 

Differential bu.;ng carriers 
a ... mbly 
. emoval of bearing eu p and 

oiI5loals .. ,_ ... , 
DifferMt;al gear a •• embly, 
..... mbly . .. .. _ 

Di .... embly 
automatic brak~ a .. embly . 
hogie wheel __ . . , 
brake drum ..... mblie. 
controlled differenti.l 
differenti al 
differential assembl y 
e nd frame .. , 
linal driv ... 

.. ' .. 

;dlerwh""l .... , . __ . . _ ... , 
pintle. 
pow'" take-off . . 
.peedometer drive 
. procket . h aft .... mbly. 
tr~ek s upport rollen . . . . . .. 

" 
" " 
" " " " " 
" 

• 
E nd frame and drum .haft 

a •• embli"., installation .... 
Ext .. ",io"" .hifter .haft, ;n.talla_ 
tion .. " " ....... . . 

, 
Fi nal drive assembly ( power trai n) 

" 

in. tall.tion 
remoul 

1 7, 69 

44 POW'" train , .. , , , . . .. 12, IS 
transmi .. ion and difJ.,r.ntial 25 

54 F inal drive pinion a nd .h.ft, 

,w 

" " " " " m 

" '" '" '" ,. 
" " 

;n.tall . Ii,,,,, ...... _ .... .... 
Final d ri ve pinion aS5emb ly 

... "mbly ... " , ..... , ', . .... 
Final drive. 

deaning 
description 
di ... sembly 

. . __ .. -. , 

" 
" 
"' " " 8 1,83,84 

.. .. " .. ... 89 
inspection .... , ", .. _ 
insta ll.tion . 
opera tion 
removal _ .... " " . . . . . , . . . 

F its and tolerancH 
differenti . 1 ....... . ... _ 
Ifan. mi .. ion . __ .... , 

" " 
" " 

tranomission 23,29 
Fo,k ( S .... Shifter .halt and fork) 
Frame. main 

tran.mi .. ion oil pre .. ure rel ie f 
valve , .. . _. 

univ", .. 1 
winch 

joints (winch) 
.. .... .. .... .... , . 

( 

description and m.int"nan~e 
i"'pection and repai r _ . " '" '" 

F rame (winch), end 

..4 
••• embly on drum .haft 
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INDEX 

F-Cont'd 
Frame ( winch), end_ Conl'd 

di .... embly .. 
in'p"clion .nd repair 

"·1· 

'" on 
;nsta llal ion on drum .hafl 127 
( 5 ..... 1"" End frame and drive 

. .. .,mb]i.,.) 

G 
Cur, bev .. ], .,dju.lmen! 
Cur, final drive 

installalion 
removal 

Oear, pinion. adju.tment of 
conlact 

.. ... 

toolh 

Cear a .. embly, reverte idler, in_ 
."""Iion and re pai r 

Cear Ca'" ( final drive), ;nll alla­
li on of bearinK CUI>' •. 

Cear c ... ( wincb) 
inl """lion and ,epair of paru _ 
in".llalion 
re moval of fronl bearing relainer 

O e ... (power leke-off) 
in.pection 

" 
" " 
" 
'" 

on ,,. 
'" 
'" in,tall.tion 

, emoval .. , 
repair 

139,140 
134, ]36 

'" O u n (tran.mi .. ion) 
ins"""tion 
instollation 
remo"al ... , . 

Ouard •. seal, a .. embly 

___ _ .. 46 
, .... 62,63 

, . . . .. 29 
to boKie 

---- - - .-

H 
H ou.ing. differential 

instanation 
brake control shafts 
differential assembly 

ramoval of brak .. conlrol .hafls _ 
Hou.inC, cea r, remova] from winch 

" 

" " .. 
ba .. ... . , __ ., .. 122 

H ousing. nearing brake, ins'an._ 
tion .... __ .. ... __ . ... 

H ousing ( winch) , br. ke 
installation 
removal of oil .eal. 

H ub, .prodrel, inllanation 
Hub., assembly 
H Ull, disconnect from ca b 

" ,,. 
'" "' " 7 

Idlers, Ir. ilinl 
deaning 
deocri plion 
in.peclion 

Ins"""lion 
bearings 

power teke-o ff 
,ran' million 

bocie ... emblies 

final d ri" ... . 
gean 

power tak e-off 
tran.mi .. ion 

pintl .. 
power take-off 

I 

rever.., idler gear ... embly 
power take-off 
tran. mi .. ion 

.. ~ 
'" '" '" 

'" " 94.95.96 

81.83,M 

DO .. , 
,n 
'" 
DO .. 

.hifter ,haft. and . hifter forb , " " . peMometer drive 
track .upport roller , 101,102 

tr. iling idlers ---- -- ... 
Ira n.mi llion oil pre .. ure relief 

va] va __ .. . , 
universal . ( winch) 
winch 
wincb drive shafl 

Installation 
bearing CUPI in gear ca.e 
bearing retoo;n e .. and .him. 

b"llia whee] 
trailing idler 
winch 

'" 

" 
" '" '" bearings on idler wheel .. , . 108 

bell crank. 62 
bevel pinion shaft a .. embly .. _ 63 
brake anchors 62 
brake con trol Iha lu in differentia l 

houlin g .. 57 
brake disk , automatic_ 125 
brake h.ou , ing, .utomatic 
brake shoes 

lower .. , ......... , 
upper ., 

brakeo , sleering 
bumper (fronl) .. 
bushing. 

comp"n .. ting case cover 
guide _ ..... 

... -- ,,. 

" " " " 
" n, .. 
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I nll.II.1 ion-Conl ' d 

e.b on I •• CIO • . 

uble on drum 
" .. , 

'" 
'" " 

(lul(l. operalinl ,h.fl 
control, .. 
cov ... to to.qu. eon"erU. 

..:I.pter 
dill".nl;.1 
d iller.nli.1 .s.mbly 
dri" •• nd dri"en ,h.ft 
.nd fT.m. 

• nd ff.m. and drum ,hafl 
,,"emblie • . 

on d.um Ih.ft . 
• •• 

fin.1 dri" • • _mbli .. (pow., 
t,.in ) . . . . . 

fi ... ] d ri". 
fi ... ] d.i"e 

.h.ft , , .. 
· . 

" " '" '" 

'" '" 
17. 69 .. 
" " fi ... ] d.i".1 

Roo, pl.let • • • 11, 19 
II .... 

pow.r take-oil" " Ir.nl m i .. ion •• 39, 140 
.... ,d pine (f,ont ) 
id l ... th.ft .. 
i,lI ... Ih.ft ( . enne) 

pow., t.k • ..,1l 
t .. nlmi .. ion .. 
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POW" tak • ..,1l .. 
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... 1 .inll in ~ .. ine r,t • • ne, 01 

boci' whee] .. . •. 
... It 

,h.ft .nd !>e.,inll 
boli. wheel 
tr.n. mi .. ion . ... " ... 

Ihilt ... h.ft .nd fork 
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lranlmi" ion 

.. ... 
th ilte •• h. ft ene nlionl 
th itt,. >h.lt lockt 

IPHdonut •• dri ... 
'PMdom,te, dri'" ,ol.mb],. 

• 
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'" 
'" 
" " " 
'" 
" .. 
,. .. 
" " 
" '" 
" .. 
" " 

,procket 

'"' .. .. . .. 
• h,ft 

thrusl w.she .. . , 
lOp cove. . 
lronlmi"'on 

to torque convener tr.nlmittion 
..:I.pte. 

worm ....... bI1 . 
Inst. ument ponel .nd wiret 
diKOnn~t from ub . . 

. . 

in,t.llation .. . .. . . . , .... .. . 
......... " .. . . . . .. , 

Li".... wi . ... Ind 

~ n' 
conuoll. connKl: 
........... 

Link'le, th,ottl • • connect ... 
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• • 

diller.nti.] ............. .. 
' .. nlmillion ... 
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M 
MWO .nd .... jor unil aso.embiy re­
P]aum ... 1 feco.-d, d.scription end 

"M 
M.in' .... "". 

m. in t .. m. 

... .... "". 

. . . . . _. . . . . .. . . . . 

,.~ 

" .. .. 
'" " 
" '" , 
" " 

" " 
" " '" 
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'" trlnlmi .. ion oi l pump ...•. ' . 72 
MOUnlinll " 'nlmillion .nd dill .. _ 
enti.l lI.mbly on blockt .. , , .. 23 

o 
0;1, drain from tranlmillion .nd 
dill ... n,;.l .... 

Oil Ii .... <power t .. in) , i""tell.tion 
Oil •• 1 ....... bl,.. femov.1 f.om 
,prock" Ih,ft ,"embly .. 
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be"inl rellin ... (tr.ck ,upport 

' 011 , .) .. ", . .. .. ", .. 
br.k. hou.ine .nd be.rine . a. 
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( S ... S.ltinl . e ... ....... ( inn .. ) 

.nd oil N.I) 
Oil N.II .nd luide bu>hin.o. 
uHmbly , . . . . . . . . . . . . . . . . , 

" " 
" 
" 
'" .. 
'" .56 
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.... 

'" '" '" '" .. , 
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.. .. - . " II. 19 

" PI.'eI, oil .... 1, ;nl'.Uelion in 
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wl>Hl .... 

Pow ... t.k...,fl 
.... mbl,. .. ____ ....... .. . . 
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deoc"p'ion 
di ...... mhly 

" ...... " ...... 
.... .. . 

in. paction 
in.taUa tion 
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'..,,0 ... 1 from t •• n .... , .. ion 
•• pai. of point . . _ •. 
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dflCTilMion 
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• emo ... 1 .. , 

- .. . . 
.... . 

Pump, Itan.mi .. ion oil 
deocripti.,., .. " ... . 
m.intenenc" .. 

- . . . 

• 

• • . . . 
• • 

• • 

R .mo ... l (S,." und .. , .pecilic Ite .... ) 
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" 
'" '" '" '" '" 
" " no 

" " " " 
" n 

" 

pow.r take·oft' 
...... in •• 

II"''' and olh.,. "".h _. 
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in.tall.t;on 
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• • " .. 109 
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le.t c..e 

Reve ... idler In. al ... mbly 
in.paction 

• • 

Rinll. _I. in.ta lla lion in .... .,inl 

'" 
" '" .. 
" • .. Iaine .. (boti. wheel) 

Ron ... . Irack IUpport 
..... mbl,. 101.103. 104. lOS 

... 101,102 c1 .. nin, . 
d.,.cription .. " " di .... embl,. 
in.pection o f parts 
remonl from b.acket 

101 .102 

" R oller .nd ..... r;nl .etooiner. ... 
monl from Itack IUPpon. roller 99 
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Snl Illardl . removal . . . ... .... . 
Sea". cab 

deocrlpllon .• , ........ , .... . 
........ .. ..... 

Sh.ft, t>. .... l p inion 
;nltalla,ion .... ___ .. 
remonl .... - - .... 

snaft,clu,ch oper. ti nl. i ... tan.l, ion 
Sh.ft , driven. inltall.,i.,., . _. .. 
Sh.ft, idl.r 

" , 
" 
" " no .., 

inlt.llation and remonl 
removal of luide bu.hin&. " . 

from 107 
Sheft , power take ... 11 d.ive 

in.ten.tion ..... .. .. 
,emo ... l 

Sh.ft ......... idler 
i"'talLation 

power ,ak .. oll' 
Itanlmi •• ion . 

.., 
134. 136 

pintle ( IH"' ) ... . .. . . .., 
15' 

.... .. ...... .... . . .. 

DO 
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in.II II.li on on bo,l. whel 
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Irult .upporl roll.r 

Shaft ",embly. inpul. inot.lla lion 
Shaft ... embly. worm. remvval 
Shaft ( .... inch). drive 

, ... 
" 
" " " '" 

d escriplion 
in' pe.<lion .. 

. . 12'9. 130 

'" Sbaft ( .... incb). d,um . ... embly 
and inlull.lion of end frame on 127 

Sh. f ... brah conlrol . in . laUI I;on 
in d ifl'erenli.1 hooli n, 5 7 

Shaft •• Ir.n.mi .. i"" . in.pecl ion <4 1 
Shifter 10th and fork . 

.djullm. n\ (shift.r for ks) 
in'pe.<lion 
in.II II.l ion 

po ..... ,_k,,-off 

tran . mi"ion ., 
r"moval 

.bilter .h.f • • 'lembly 

. hi/tft" shal .. and forlr. 

· . . 

Shim. (5 ... Retainers and shim •• 
he.dot) 

" " 
'" 
" 
'" " 

Spacer, tina l drive. 
SpRe<I '.0," . _ 
SPf"'dom",et drive 

" 20,22 

.'lembly .. 
description 
di •• llembly 
in.pe.<I;on 
imalla 'ion 
"'<nOval 

Speedometer drive ... embly 
inst.lI.tlon 

· . 

Spo-in,., H.I .... embly to baci' 

" " " ,. 
" ,. 

" " 
wh""l .. !l8 

Sproc ke l , haft a .. " mbly 
... embly .. 
d;,..sembly 
i",,"1I8,ion of , ha ft 

. . 

86 

" " " 

T hi. 
T .nk. fuel 

d""riplion 
replacemenl 

T ool ••• peeial 
T ool h ronlac' . 
Thruot wash" .. 

IU' adj""m"nt 
and sh ift..- ,h.ft 

.. , 
'" '" " 

lock. 
;"'pecl ion 

Tr.ch, C<>fllleci 

T •• ctor 
in.nlla' ion of ca b on 

• • " " , 
re mov.1 of c.b ... embly from 9.12 

Tramn, idle . (5ee A.m, 1 •• ilinC 
Klier) 

TrMa;"1 id ler I><""k'" a nd ,prin, 114 
Tran,mi .. ion 

.... mbly 
dUnin, 
con....c. 10 diff.renti.1 
<"Qn' U"C1>on 
crHpe. ranc, 
d" criplion ., 
di ...... mbly 
d i ...... mbly into . .. boo .. embli .. 
dr.in oil . 
@nl, ne brake 
filt .nd tolerancet 

. . . 

.......... 

52,62 

" " " " " 23.29 

" " " " " bleb ranle 
i""pection 
insta llation 

46. 47. 48 

po .... e r It.in , , . . 
torque convert ... Kapler .. 

low rance .. 
lubrication 
mOUn t _.sembly on block. 
operation 

· . 

overrunninc clutch a.sembly , . 

" " " " " " " re moval 
differenli., 
power tak .. off 

.. - .... 

powe r It",n .. . 
' ev"'" idle r , hdt ..... mbly 

· . " " 12. is 

" . ... 22 
.. , ... 20.22 

u Support .'lemblie. ( bumpe.) 
in".lIa' ion · . " ,. Univ .... 1 joint. ( .... inch) 
remanl 

S".pen.ionl '" 15 • 
• 

• ... mbly 
di .. u,mbly 

.... - ...... 
... .., .... '" '" 
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deK, iption 
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in.pe~tion 
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di ...... mbly 

• 
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'.pair 
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72 and in.ullation 124 
72 Wir •• and control. 
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'" 
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