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INTRODUCTION
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1. SCOPE.

a. The instructions contained in this manual are for the informa-
tion and guidance of personnel charged with the maintenance and
repair of the Medium Tractor M1 (Allis-Chalmers HD-7W). In-
formation on the detailed construction of the tractor, disassembly
and assembly procedure, inspection, maintenance and repair is con-
tained in three Technical Manuals of the 1000-series, of which this
is the third. These instructions are supplementary to those in the
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 100-series Technical Manuals and Field
Manuals.

b. This manual contains a description of, and procedure for
maintenance and repair of the Medium Tractor M1 (Allis-Chalmers
HD-7W) electrical system, power train, frame, and tracks.

c. TM 9-1783A contains instructions for maintenance and repair
of Medium Tractor M1 (Allis-Chalmers HD-7W') engine.

d. TM 9-1783B contains instructions for maintenance and repair
of Medium Tractor M1 (Allis-Chalmers HD-7W) engine accessories.

2. ARRANGEMENT OF MANUAL.

a. Specific and detailed instructions are given for inspecting, dis-
assembling, repairing, and reassembling of each of the various
component assemblies contained in the tractor. Illustrations, which
show a large number of the actual maintenance operations, are pro-
vided throughout the entire text of the manual, Both text and illus-
trations should be studied by those doing the work on the tractor.
Special tools needed for each assembly are listed at the end of
each section for that particular assembly; fits and tolerances for
parts are given in the proper place in assembly or adjustment pro-
cedure.

3. REFERENCES.

a. The references in the back of this book list all Technical
Manuals, Standard Nomenclature Lists, and other publications rela-
tive to-the mater]el‘described herein.

CL) IC 3
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CHAPTER 2
MAINTENANCE ALLOCATION

Paragraph
S0P .« it e e et e e e 4
Allocation of maintenance . .......... ...t einennnn 5

4. SCOPE.

a. The scope of maintenance and repair by the crew and other
units of the using arms is determined by the availability of suitable
tools, availability of necessary parts, capabilities of the mechanics,
time available, and the tactical situation. All of these are variable
and no exact system of procedure can be prescribed.

5. ALLOCATION OF MAINTENANCE.

a. Indicated below are the maintenance duties for which tools
and parts have been provided for the using arm personnel. Other
replacements and repairs are the responsibility of ordnance mainte-
nance personnel but may be performed by using arm personnel when
circumstances permit, within the discretion of the commander con-
cerned. Echelons and words as used in this list of maintenance
allocations are defined as follows:

SECOND ECHELON: Line organization regiments, battalions, com-
panies, detachments, and separate companies.

THIRD ECHELON: Ordnance light maintenance companies, ord-
nance medium maintenance companies,
ordnance divisional maintenance battalions,
and post ordnance shops.

FouRTH ECHELON: Ordnance heavy maintenance companies and
service command shops.

FirTH ECHELON: Ordnance base regiments, ordnance bases,
arsenals, and manufacturers’ plants.

SERVICE:

(Including preven- Consists of se€rvicing, cleaning, lubricating,

tive maintenance) tightening bolts and nuts, and making external

(par. 23 a (1) and adjustments of subassemblies or assemblies and

(2), AR 850-15 controls.

(10-6-42) )

REPLACE:

(par. 23 a (4), Consists of removing the part, subassembly or

AR 850-15 assembly, from the vehicles and replacing it

(10-6-42) ) with a new or reconditioned or rebuilt part,
subassembly or assembly, whichever the case
may be.

Google 4
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REPAIR:
(par. 23 a (3) Consists of making repairs to, or replacement
and (5), in part, of the part, subassembly or assembly that can
AR 850-15 be accomplished without completely disassem-
(10-6-42) ) bling the subassembly or assemblies, and does
not require heavy welding, or riveting, ma-
chining, fitting, and/or alining or balancing.
REBUILD:
(par. 23 a (5) Consists of completely reconditioning and re-
in part, and (6), placing in serviceable condition any unservice-
AR 850-15 able part, subassembly or assembly of the
(10-6-42) ) vehicle, including welding, riveting, machining,
fitting, alining, balancing, assembling and testing.
ECHELONS
CLUTCH, MASTER, ASSEMBLY 2nd 3rd 4th S5th
Clutch assembly—service (adjust) ............. X
Clutch assembly—replace ..................... E X
Clutch assembly—repair (reline) ............... X
Clutch assembly—rebuild ..................... E X
Control and linkage (external)—replace.......... X
Control and linkage (internal)—replace.......... X
Control and linkage (external and internal)—repair X
COOLING SYSTEM
Connections, radiator to engine—service and replace X
Cooler, oil, assembly—replace. .................. X
Cooler, oil, assembly—repair. ................... X
Cooler, oil, assembly—rebuild................... E X
Cooling system—service (flush)................. X
Radiator assembly—replace ................... X
Radiator assembly—repair .................... X
Radiator assembly—rebuild ................... E X
Shutter and controls, radiator—replace........... X
Shutter and controls, radiator—repair............ X
DRIVE, FINAL, ASSEMBLIES
Drive, final, assemblies—replace................. E X
Drive, final, assemblies—repair.................. X
Drive, final, assemblies—rebuild................. E X
Sprockets, final drive—replace.................. E X
Sprockets, final drive—repair................... X
Sprockets, final drive—rebuild.................. E X
ELECTRICAL SYSTEM
Batteries—service, replace or recharge........... X
Batteries—repair . ......... ... ittt X
Batteries—rebuild ............. ... i e, E X

Box, aratus 1egperator control)—replace. .. ... X
GooQle 5
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ECHELONS
ELECTRICAL SYSTEM (Cont'd) 2nd 3rd 4th Stk
Box, apparatus (generator control)—repair....... X
Cables, battery—replace ...................... X
Cables, battery—repair .........c.cciviievenn. E X
Conduits, fuses, and wiring, electrical—replace. .. .. X
Conduits and wiring, electrical—repair.......... . E X
Harness, wiring (all)—replace.................. X
Harness, wiring (all)—repair. .................. E X
Lamps (all)—service and replace............... X
Lamps (all)—repair ........... ... ... X
Switches (all)—replace ............. ... ....... X
Switches (all)—repair ............. ... ..., X
ENGINE
(General Motors Diesel 371)

Bearings, connecting rod (inserts)—replace....... E E X
Bearings, crankshaft (inserts)—replace .......... E E X
Belts—service (adjust) and replace.......... . X
Block assembly and cylinder sleeves—rebuild (re-

condition) ........ ... ... i, E X
Blower assembly—replace .................. .. X
Blower assembly—repair ...........c..coiiien. X
Blower assembly—rebuild .................... . E X
Controls and linkage—replace. ................. X
Controls and linkage—repair................... X
Crankshaft—rebuild (recondition) .............. E X
*Engine assembly—replace ................. .. X
Engine assembly—repair ................ 0. X
Engine assembly—rebuild ..................... E X
Fan assembly—replace ....................... X
Fan assembly—repair ..........cciiivienvnn. X
Fan assembly—rebuild ....................... X
Filter, oil, assemblies—service (clean) and replace X
Filter, oil, assemblies—repair .................. X
Flywheel assembly—replace or repair ........... X
Flywheel assembly-—rebuild (recondition) ....... E X

NOTE: Operations allocated will normally be performed in the echelons
indicated by “X.” Operations allocated to the echelons as indicated by “E”
may be accomplished by respective echelons in emergencies only.

*The second echelon is authorized to remove and reinstall engine and
transmission assemblies, transfer units, controlled differential assembly, and other
items marked by an asterisk. However, when it is necessary to replace an item
marked by an asterisk with a new or rebuilt part, subassembly or unit assembly,
the assembly marked by an asterisk may be removed from the vehicle by the
second echelon only after authority has been obtained from a higher echelon

3 TGOt SIC 6
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ECHELONS
ENGINE (Cont'd) 2nd 3rd 4th Sth
Gaskets (handhole cover, lower pan, manifold and
valve cover)—replace ...................... X
Gear, timing, train—replace ................... X
Generator assembly—replace .................. X
Generator assembly—repair ................... X
Generator assembly—rebuild .................. b 4
Governor assembly—service (adjust), replace or
=3 oY= 3§ X
Governor assembly—rebuild ................... E X
Head, cylinder, assembly—replace or repair....... X
Head, cylinder, assembly—rebuild (recondition). .. E X
Heater, air box, assembly—replace. .............. X
Heater, air box, assembly—repair. ............... X
Heater, air box, assembly—rebuild. .............. E X
Housing, flywheel, assembly—replace............ X
Housing, flywheel, assembly—rebuild (recondition) E X
Injector assembly—replace .................... X
Injector assembly—repair ..................... X
Injector assembly—rebuild .................... E X
Lines and connections, oil (external)—replace. .. .. X
Lines and connections, oil (external)—repair. .. ... E X
Lines and connections, oil (internal)—replace or re-
97 ¥ o X
Manifold, exhaust—replace .................... X
Manifold, exhaust—repair ..................... X
Manifolds and connectors, fuel—replace.......... X
Manifolds and connectors, fuel—repair........... E X
Motor, starting, assembly—replace.............. X
Motor, starting, assembly—repair............... X
Motor, starting, assembly—rebuild .............. X
Pan, oil (lower)—service (clean) and replace.... X
Pan, oil (upper)—replace ..................... X
Pan, oil (lower or upper)—repair............... X
Pistons and rings—replace .................... E E X
Pump, fuel, assembly—replace ................. X
Pump, fuel, assembly—repair .................. X
Pump, fuel, assembly—rebuild ................. X
Pump, oil, assembly—replace .................. E X
Pump, oil, assembly—repair ................... X
Pump, oil, assembly—rebuild .................. X
Pump, water, assembly—replace ................ X
Pump, water, assembly—repair ................. X
Pump, water, assembly—rebuild . ............... X
dy connectipg, assembly—replace. ............. E E X

USC 7
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ENGINE (Cont'd)

Sleeve, cylinder—replace .....................
Thermostat—replace ................cccuu...
Valve, clearance—service (adjust).............

EXHAUST SYSTEM

Muffler and pipes—replace ...................

EXTINGUISHER, FIRE

Extinguisher, fire (carbon dioxide, CO,)-—replace. .

Extinguisher, fire (carbon dioxide, CO,)—service

(recharge) and repair .....................
Extinguisher, fire (carbon dioxide, CO,)—rebuild. .
Extinguisher, fire (carbon tetrachloride, CC1,)—ser-

vice (refill) and replace ...................
Extinguisher, fire (carbon tetrachloride, CC1,)—re-

9 - 1
Extinguisher, fire (carbon tetrachloride, CC1,)—re-

build ..... ...

FRAME, TRUCK

Crank, stabilizer, assemblies—replace...........
Crank, stabilizer, assemblies—repair............
Crank, stabilizer, assemblies—rebuild...........
Frame, truck, components—replace.............
Frame, truck, components—repair..............
Frame, truck, components—rebuild.............
Idler, track front, assemblies—replace...........
Idler, track front, assemblies—repair............
Idler, track front, assemblies—rebuild...........
Mechanism, track adjusting—service (adjust) and

replace . ... .. e e
Mechanism, track adjusting—repair ............
Mechanism, track adjusting—rebuild............
Roller, track support, assemblies—replace. ......
Roller, track support, assemblies—repair........
Roller, track support, assemblies—rebuild.......
Spring, stabilizer, assembly—replace............
Spring, stabilizer, assembly—repair ............
Spring, stabilizer, assembly—rebuild ...........
Track assemblies—replace or repair............
Track assemblies—rebuild ...................
Wheel, truck, assemblies—replace..............
Wheel, truck, assemblies—repair...............
Wheel, truck, assemblies—rebuild..............

Google 8
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ECHELONS
FUEL SYSTEM 2nd 3rd 4th 5th

Cleaners and connections, air—service (clean) and

TepPlace . ... ... e e X
Cleaners and connections, air—repair............ X
Filters, fuel—service and replace. ............... X
Filters, fuel—repair ............ ... ... ... ... X
Lines and connections, fuel—service (clean) and re-

Place . ... . i i e X
Lines and connections, fuel—repair.............. E X
Pump, air box heater, assembly—replace......... X
Pump, air box heater, assembly—repair.......... X
Tank, fuel, assembly—service (clean) and replace.. X
Tank, fuel, assembly—repair ................... X

GEAR TRAIN AND MAIN FRAME ASSEMBLY

Bands, brake, steering clutch—service (adjust).... X
Bands, brake, steering clutch—replace or repair (re-

line) ............ .. ... ... e e X
Case, power take-off, assembly—replace.......... X
Case, power take-off, assembly—repair........... X
Case, power take-off, assembly—rebuild.......... X
Clutch, steering, assemblies—service (adjust)..... X
Clutch, steering, assemblies—replace or repair. . . .. X
Clutch, steering, assemblies—rebuild............. E X
Controls and linkage (external)—replace......... X
Controls and linkage (internal)—replace......... X
Controls and linkage (external or internal)—repair X
Drawbar assembly—replace ................... X
Drawbar assembly—repair .................... X
Gear, bevel, assembly—service (adjust) and replace X
Guard, crankcase—replace ..................... X
Guard, crankcase—repair ...................... X
Hook, towing—replace ........................ X
Hook, towing—repair ......................... X
Pintle assemblies—replace ..................... X
Pintle assemblies—repair ...................... X
Pintle assemblies—rebuild ..................... E X
Spacer, engine support, assembly—replace or repair X
Support, engine, assembly—replace or repair. ..... X
Support, pintle—replace ...................... X
Support, pintle—repair ................. ... ... X
Transmission components—replace or repair...... X
Transmission components—rebuild ............. E X

INSTRUMENTS AND GAGES

Instruments and gages—replace ................ X
Instruments an gages—repalr ................. X

LJCP, ?
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ECHELONS

INSTRUMENTS AND GAGES (Cont'd) 2nd 3rd 4th  5th
Instruments and gages—rebuild ................ E X
Meter, hour, assembly—replace ................. X
Meter, hour, assembly—repair .................. X
Meter, hour, assembly—rebuild ................. E X
Odometer assembly—replace ................... X
Odometer assembly—repair .................... X
Odometer assembly—rebuild ................... E X

»

METAL, SHEET

Boxes, street plate and tool—replace............. X
Boxes, street plate and tool—repair.............. X
Fenders and support assemblies—replace......... X
Fenders and support assemblies—repair.......... X
Hood, top plate and doors—replace. ............. X
Hood, top plate and doors—repair. .............. X
Panel, dash and instrument, assembly—replace.... X
Panel, dash and instrument, assembly—repair. .. .. X
Rack, luggage—replace ....................... X
Rack, luggage—repair ........................ X
Seat and seat frame—replace .................. X
Seat and seat frame—repair ................... X

VEHICLE ASSEMBLY
Tractor, medium, M1 (Allis-Chalmers HD-7W)—
] 4 1o X
Tractor, medium, M1 (Allis-Chalmers HD-7W)—
rebuild (with serviceable assemblies).......... E E

AUXILIARY EQUIPMENT
Engine Preheater Assembly
Preheater, engine, assembly—service (refill) and re-
place . ... . e e X
Preheater, engine, assembly—repair ............. X
Preheater, engine, assembly—rebuild ............ E X

WINCH ASSEMBLY

Band, worm shaft safety brake—service (adjust).. X
Band, worm shaft safety brake—replace (reline). .. X
Bearings, drive shaft—replace ................. X
Cable and hook assembly-—replace.............. X
Cable and hook assembly—repair............... X
Chain, winch drive—service and replace.......... X
Chain, winch drive—repair .................... X
Drum, worm shaft safety brake—replace......... X
Drum, worm shaft safety brake—repair.......... X

Google 0
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ECHELONS

WINCH ASSEMBLY (Cont‘'d) 2nd 3rd 4th Sth
Pin, shear—replace .......................... X
Shaft, drive, assemblies (front and rear)—replace.. X
Shaft, drive, assemblies (front and rear)—repair. .. X
Shaft, drive, assemblies (front and rear)—rebuild. . X
Winch assembly—replace ..................... X
Winch assembly—repair ...................... X
Winch assembly—rebuild ..................... E X

Google

1
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CHAPTER 3
INSPECTION OF VEHICLE WHILE ASSEMBLED
Paragraph
Inspection of vehicle while assembled..................... 6

6. INSPECTION OF VEHICLE WHILE ASSEMBLED.

a. Inspection of Standing Vehicle.

(1) A majority of mechanical failures of vehicles are due to lack
of lubrication of moving parts. Some are caused by lack of lubrication
of these parts at specified intervals, and others by the loss of lubricant
due to leaks in oil compartments. If vehicle has been standing idle,
inspect the floor or ground underneath for evidence of leakage; a
crack in a casting or a leak from a faulty gasket or oil seal can be
detected by inspecting parts immediately above oil spots, which will
indicate that oil has leaked out. Dust will collect more readily on oily
parts of the vehicle; inspect these dusty spots to determine if cracks
have developed in castings, or bolts have become loose. Any cracks
should be repaired immediately and faulty oil seals or gaskets re-
placed to avoid resultant breakdown. If an oil compartment requires
the addition of oil at frequent intervals, check to determine if the oil
is leaking out or into another compartment. Inspect all compartments
for proper oil level. Add oil where necessary.

(2) Carefully inspect the entire vehicle at intervals for worn parts,
loose or missing bolts, cotter pins, etc. Replace worn bolts or pins and
tighten those that have loosened. Check wires for loose connections,
or spots where wires have rubbed, to make sure the insulation has
not been rubbed off, exposing the wire to cause shorting. Replace or
repair broken wires, or wrap parts of the wire where the insulation
is worn off with friction tape, or like material. Inspect fuel lines for
leaking connections, also for cracks or wear. Examine fuel tank for
rusted or corroded spots. If rusted or corroded spots appear, test
degree of corrosion or rust by tapping against these spots with the
end of a steel rod. If spot is corroded nearly through, the rod will
pierce a hole in the metal; repair if necessary by welding or brazing.
Sandpaper rusted places and paint them to protect from further
corrosion.

b. Inspect Vehicle in Motion. Start engine and test all tractor
controls for operation and proper adjustment. Operate tractor in all
gears and listen for unusual noises indicating improper functioning,
or defective gears or bearings. Test winch and power take-off for
operation and condition of cable. Turn lights on and check to see if
all lamps light as they are turned on. Test stop light operation. Test
tractor brakes. Check tool list against tool equipment in tractor

to make sure no tools are missing.
CJL'J BTC 12
N
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ELECTRICAL SYSTEM
Section |
DESCRIPTION OF SYSTEM
Paragraph
Description of system. . .......... ... . i i, 7

7. DESCRIPTION OF SYSTEM.

a. A 12-volt electrical system is used. Two 6-volt storage batteries
connected in series provide electrical energy for cranking engine and
furnish current to the lighting equipment on the tractor.

b. Electrical energy drained from the batteries by the starter while
cranking engine, or by the lighting system, is replaced by the gener-
ator mounted on the engine. The amount of electrical energy de-
livered to batteries by the generator is controlled by the voltage
control unit mounted on the generator, and the rate of charge reg-
isters on the ammeter mounted in instrument panel on dash. For
details of generator, voltage control unit, and starter, refer to TM
9-1783B.

c. All lights, with the exception of the panel light, are connected by
wires to the main light switch mounted on left side of dash, which
is in turn connected to the electrical supply. Convenient connectors
are provided throughout the entire wiring system to facilitate dis-
connection or connection for disassembly or assembly of the tractor.
The panel light is controlled by a separate switch. A push-button
type switch is also provided for use of the air heater. A complete
wiring diagram of the tractor can be found in TM 9-783B. No fuses
are used in the wiring system. A thermal unit on the main light switch
cuts off the current if a short or ground develops in any of the wiring
system; this prevents burning out of lamps or burning of wires.

Google -
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CHAPTER 4
ELECTRICAL SYSTEM (Cont'd)

Section I

ELECTRICAL ACCESSORIES

Paragraph
Batteries . ..ot ittt it i e e et e e e 8
Light switch . ...... ... . i i i it 9
Panel light . ... ... ... it ettt 10
Service lights . ...... ... .. ittt it 11
Wiring of tractor ...........c.0 ittt 12

8. BATTERIES.

a. Refer to TM 9-783B for complete description and maintenance
of batteries.

9. LIGHT SWITCH.

a. Refer to TM 9-783B for description and operating and replace-
ment instructions.

10. PANEL LIGHT.

a. Refer to TM 9-783B for description and replacement instruc-
tions.

11. SERVICE LIGHTS.

a. Refer to TM 9-783B for maintenance information.

12. WIRING OF TRACTOR.
a. TM 9-783B contains a complete wiring diagram of tractor.

Google
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CHAPTER 5
FINAL DRIVES

Paragraph
Description .. ... ... i e e 13
Preventive maintenance ...............cccitiiiiniinnnn 14
Trouble shooting ............. .0ttt iinnennn. 15
Removal . ...... . .. e 16
Disassembly .. ... .. ... . i e 17
Inspection and repair of parts. . ..................0 0., 18
Assembly .. ... ... e 19
Installation . ....... ... . . . it 20
Special tools and equipment........................... 21

13. DESCRIPTION.

a. Final Drive Gear Assembly.

(1) The final drive assembly is, in effect, a gear reduction unit
which transfers the power of the engine from the transmission to
the drive sprockets and tracks. The large gear is shrunk onto the
hub to which the sprocket is bolted. Keys between hub and gear make
turning of the gear on the hub impossible. The hub and gear rotate
around the stationary axle on tapered roller bearings.

(2) Two seal assemblies, one on each side of the sprocket, guard
against entrance of dirt and water, and prevent oil from escaping.
Each seal assembly consists of two finely machined steel rings; one
ring of each assembly turns with the sprocket, while the other is held
stationary. A spring seal boot arrangement holds the flat surfaces of
the two seal rings tightly against each other so that dirt or oil cannot
pass between them, thus forming a seal.

(3) The gear case is filled with oil to a level even with the filler
plug (fig. 21), and the rotation of the gear through the oil distributes
oil to the final drive pinion, and to all bearings and other moving
parts. The drain plug in the gear case is equipped with a small
magnet to retain metal particles which might accumulate in the case
from gears or other parts.

b. Final Drive Pinion Assembly.

(1) The final drive gear is driven by the final drive pinion and
shaft. The shaft rotates on three ball bearings, one bearing located
in the final drive gear case, one in the final drive spacer, and the
other one in a cage bolted to the inside of the steering clutch com-
partment of the transmission case. The inner end of the pinion shaft
is tapered and keyed to fit into the driven hub, which is bolted to
the Jbrake drumldriven by the steering clutch and. shaft.
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(2) Oil from the final drive gear case is supplied to the p: ‘on
and bearings by the rotation of the final drive gear. An oil seal in the
inner bearing cage prevents leakage of oil from the final drive as-
sembly into the steering clutch compartment,

14. PREVENTIVE MAINTENANCE.

a. Lubrication. The oil level in the gear case must be kept even
with the final drive filler plug. Use SAE 50 engine oil in summer
and SAE 30 in winter. Drain oil from compartments after every 200
hours of operation; flush case and clean magnetic drain plug. Refill
case with new lubricant.

b. Adjustment. The rear axle bearings require adjustment at
periodic intervals. This is done by removing the sprocket guard and
rear axle end cover, and tightening large nut on end of axle (par. 20 b
(13) (b) or TM 9-783B). No other adjustments are required for
final drive assembly.

15. TROUBLE SHOOTING.
a. Gear Case Leaking.

Possible Cause Possible Remedy

Rear axle bearing loose. Test bearings and adjust (par. 21
b (13) (b)).

Damaged gaskets. Replace gaskets.

Worn or scored oil seal rings. Replace rings.

Seal ring stuck on hub. Remove and inspect; replace if
damaged.

Damaged side plate. Repair or replace side plate.

Cracks in gear case. Repair or replace gear case.

Loose bolts. Tighten bolts.

b. Noise in Final Drive.

Worn or damaged gears or bear- Disassemble and inspect; replace
ings. worn or damaged parts.
c. Excessive Wear on Drive Sprockets.

Sand or grit on drive sprockets. Inspect regularly and clean drive
sprockets.
Tracks and rear axle bearings out Adjust (par. 107)
of adjustment.
Front idler out of line. Aline front idler (par. 89)

16. REMOVAL.
a. Tools and Equipment Required.
Bar, drift, 18-in. Chisel, 34-in.

Btilpﬁr] 31 l,: . Hammer, 2-1b
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Hammer, sledge Wrench, hexagonal, 34-in,
Hoist, chain Wrench, open-end, 9¢-in.,
Jack, hydraulic, 10-ton (2) with extension
Pipe, 2-in.,, 3-ft long Wrench, open-end, 34-in.
Pliers Wrench, open-end, 7s-in.
Puller assembly, final drive Wrench, open-end, 11¢-in.
gear and case Wrench, open-end, 15¢-in.
Puller, assembly, final drive Wrench, open-end, 2%;-in.,
pinion with pipe extension
Rope Wrench, open-end, 23%4-in.
Screw, cap, %s- x 5-in. Wrench, open-end, 334-in.
F.T.USS. (3) Wrench, socket, 9% -in.
Screwdriver, 10-in. Wrench, socket, ¥4-in.
Tongs Wrench, socket, 75-in.
Wrench, 1Y4-in. Wrench, socket, 15¢-in.
Wrench, 2-in. Wrench, spanner
Wrench, box, %4-in. - Wrench, track-adjusting

b. Procedure. NOTE: The text outlines the removal of the final
drive pinion assembly and continues with- removal of the final drive
gear and case assembly. However, either the final drive pinion assem-
bly or the final drive gear and case assembly may be removed or
installed without removing or installing the other. To remove the
final drive pinion assembly only, perform the first seven steps. To
remove only the final drive gear and case assembly, omit steps (1),
(2), (4), (5), (6), (7), and (18) below. In the illustrations accom-
panying the text in both removal and installation procedures, the
final drive pinion assembly removal is illustrated exactly as the work
would be done, whether the pinion is removed for replacement, or
as a necessary part of the work involved in the removal of the steering
clutches (par. 47). The illustrations accompanying the latter part
of the paragraph outlining the removal of the final drive gear and
case assembly, after removal of the final drive pinion assembly show
the pinion back in place as it would be if only the gear and case
were to be removed, and not the pinion assembly. However, the pro-
cedure is exactly the same, whether pinion is in place or has been
removed.

(1) REMOVE SEAT FRAME, FUEL TANK, AND STEERING CLUTCH
COVERs.

Refer to paragraph 47 b, (1) through (6). Remove only the covers
on the side from which pinion is to be removed, unless both pinion
C emblies ar to be removed (fig. 2).

O 5 17
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(2) DiscoNNECT BRAKE DRUM FROM DRIVEN HUB AND LOOSEN
PiNION NuT.

Chisel, 34-in. Wrench, box, ¥4-in.
Hammer, 2-1b Wrench, open-end, 2;-in.
Pipe, 2-in., 3-ft long

Remove the eight cap screws holding brake drum to driven hub
(%4-in. box wrench). It will be necessary to roll tractor ahead or
back, to rotate drum to remove these cap screws (fig. 1). This may
be done with a bar through holes in brake drum. Slide clutch drum
toward center of tractor and straighten lock on pinion nut holding
driven hub to pinion shaft (hammer and chisel), and loosen nut
(2 Y2-in. wrench with pipe extension). Turn nut off as far as possible
until nut touches steering clutch shaft.

(3) REMOVE COVERS AND SPROCKET GUARD.

Wrench, 34-in. Wrench, 15¢-in.
Wrench, 7-in.

Remove three cap screws and take off rear axle end cover with
78-inch wrench (fig. 3). Remove the two bolts holding sprocket guard
to truck frame (7s- and 1% ¢-in. wrenches) and remove guard and
spacers between truck frame and guard (fig. 4). Clean all dirt from
pinion bearing cover, sprocket, and other affected parts. Remove four
cap screws and remove outer pinion bearing cover (fig. 5) from
final drive case (34-in. wrench).

(4) INsTALL PINION PULLER ASSEMBLY.

Pinion puller assembly, final Wrench, 2-in.
drive. Wrench, open-end, 334-in.

Screw 7g-inch adapter of pinion puller assembly into threaded end
of pinion with 2-inch wrench (fig. 6). With spacer, washer, and ped-
estal on puller bolt (fig. 7), screw bolt of puller tightly into adapter
in pinion. Place pedestal against final drive case and screw large nut
tightly against spacer and pedestal (3%;-in. wrench).

(5) REMOVE PINION AND BEARING.

Wrench, 334-in.

In loosening and pulling pinion with puller, one man should tighten
large nut with 3%;-inch wrench, while another operates sliding ram
to drive against head of puller bolt. After pinion is loosened, remove
nut and lock washer from inner end of pinion shaft; then pull pinion
and shaft on out of case (fig. 8). Outer bearing will remain on shaft.
Remove puller assembly from shaft.

(6) REMOVE DRIVEN Hus.
Bar, pry
Pry driven hub out of bearing cage and lift hub from steering clutch
compartment (fig. 48). Pull Neoprene ring from inside of bearing
cage (fig. 47).
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(11) REMOVE REAR AXLE BRACKET.
Bar, pry Wrench, open-end, 2Y;-in,,
Wrench, hexagonal, 34-in. with pipe extension
Loosen clamp screw with 3g-inch hexagonal wrench (fig. 12) and
remove clamp nut with 2%;-inch wrench (fig. 60). Remove outer
thrust washer (fig. 59). Pull rear axle bracket from axle (fig. 13).
Remove spacer (fig. 13). NOTE: The following pictures will show
outer pinion bearing cover in place as it would be were only the
gear and case assembly to be removed, and not the pinion assembly.
(12) REMOVE OUTER SEAL ASSEMBLY.
Wrench, socket, 15¢-in.

Remove the 10 high nuts holding dirt guard, seal drive plate, and
outer seal follower assembly to sprocket. Remove dirt guard, drive
plate, and outer seal assembly (fig. 14).

(13) REMOVE DRIVE SPROCKET.

Screw, cap, 3%3- x 5-in. Wrench, 7s-in.
F.T. USS. (3)

Install the three special puller cap screws in threaded holes pro-
vided in sprocket, Turn them in evenly, thus forcing sprocket from
hub (fig. 15).

(14) REMOVE FINAL DRIVE GEAR CASE ASSEMBLY AND GEAR.

Puller assembly, final drive Wrench, 7s-in.
gear and case Wrench, 1Y4-in.
Wrench, ¥4-in. (2)

Remove the 5 bolts holding lower guard to final drive case (two
¥%4-in. wrenches). Remove guard (fig. 17). Remove the 19 bolts
remaining in case, holding final drive gear case to side plate (two
¥%-in. wrenches) (fig. 18). Install final drive gear and case puller
assembly on two of the sprocket bolts in gear hub (fig. 19) (7s-in.
wrench). Tighten the puller stud against sprocket shaft end (1Y4-
in. wrench). Pull final drive assembly out until outer axle bearing
is free on axle (fig. 19). Remove puller from hub. Remove gear case,
outer axle bearing, and gear and hub assembly from shaft as one
unit (fig. 20).

(15) REMOVE INNER SEAL ASSEMBLY.

Wrench, % ¢-in.

Remove the six cap screws holding inner seal dirt guard to gear
case (fig. 16) and remove guard. Remove inner seal rings and seal
drive assembly and lay seal rings and seal drive where they will
not be damaged.

(16) REMOVE INNER BEARING.
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fitted to hub. Inspect final drive pinion and shaft. Bearings should fit
snug on shaft, if not, replace pinion and shaft or bearing, whichever
is worn. Rough gear teeth may be smoothed with a file or small stone.
Extra wear may be obtained from worn gears by switching final drive
gears and pinions from one side of tractor to the other when assem-
bling final drive, if assemblies from both sides were removed. The
wear will then be on the opposite sides of the gear teeth.

(2) BEARINGS. Rotate bearings slowly by hand and inspect to
determine if rollers are out of round, chipped, or if they bind in any
one spot. Lubricate with light engine o1l and test to see if they spin
freely. Replace bearings that do not roll freely or are defective in
any way. CAUTION: Do not spin bearings with compressed air while
drying them after cleaning. Check to see that the bearings fit snugly
on shafts and bores in cases.

(3) Oi1L SEALS. Sealing surfaces of the seal rings should be per-
fectly flat and smooth to effect a good seal. Replace both seal rings
of each, if either ring of the assembly is damaged. Check to see if
any dowels that hold on drive seal rings are broken off or missing.
Broken dowels may be drilled out of holes and new ones installed. If
seal boots are dry and out of shape when time comes to install them,
dip them in boiling water and they will resume their correct shape.
Replace bent seal guards and drive plates. Replace twisted seal boot
follower assemblies. Replace oil seal in final drive pinion bearing
cage, if worn or damaged.

(4) REAR AXLE BRACKET ASSEMBLIES. Inspect bracket and spacer
for wear. Replace worn or damaged parts. Inspect threads in rear
axle nut and on axle. If threads are damaged in nut, replace nut.
Sometimes threads are damaged by tightening nut to adjust rear axle
bearings with the clamp screw too loose, allowing nut to spread and
climb threads. If threads on rear axle are damaged to the extent
that it is impossible to screw a nut onto the axle, the threads must be
repaired, or the axle removed and replaced.

(5) SPROCKET. Inspect sprocket for cracks and general wear. If
sprocket teeth are excessively worn, replace the sprocket. Extra wear
may be obtained from worn sprockets by switching sprocket removed
from left side to right side of tractor when assembling, and changing
sprocket removed from right side of tractor to left side. Wear will
then be on opposite side of sprocket teeth. Straighten sprocket guards
if bent out of shape. Repair breaks by welding. If bolt holes are
worn large, weld the holes shut, and redrill the holes to correct size.

(6) GEAR CASE, SPACER, AND SIDE PLATE. Replace broken gear
case, spacer or side plate except in cases where only small cracks
or breaks are evident. These may be repaired by welding Clean
maggetic .jlrain ;Pu.g and test magnetism of small;magnet in plug.
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19. ASSEMBLY.
a. Tools Required.

Cement, Neoprene Pliers
Cloth Press, arbor
Hammer, soft Wrench, 96-in. (2)

b. Procedure.
(1) ASSEMBLE REAR AXLE BRACKET ASSEMBLY.
Wrench, 9 ¢-in.

(a) Cement both sides of outer seal ring gasket with Neoprene
cement and place it on rear axle bracket over dowels (fig. 31). Install
outer seal ring over dowels onto gasket (fig. 32). Place clean rag
over seal face and put weight on it to hold seal ring in place while
cement dries.

(b) Install outer seal ring dirt guard on rear axle bracket with
three 35- x 34-inch cap screws with lock washers (fig. 33).

(2) ASSEMBLE OUTER SEAL FOLLOWER ASSEMBLY.
Pliers

(a) Install springs on each of follower pins (fig. 34). Install seal fol-
lower washer (fig. 35) above springs and onto pins in follower plate.
(b) Install seal boot over follower assembly and line up holes in
boot with pins in follower plate (fig. 35). Cement boot to outer sides
of follower washer and follower plate with Neoprene cement (fig. 35).

(c) Coat inner section of seal drive plate (fig. 36) with Neoprene
cement. The ends of three pins in the follower plate have holes for
cotter pins. Lay drive pldte on follower assembly over pins and
secure plate to follower assembly with cotter pins through three pins.

(d) Coat remaining outside flange of seal boot with Neoprene
cement and install outer seal ring on dowels (fig. 37). Place clean
rag over seal face and place weight on it to hold parts tightly to-
gether while cement dries.

(3) INSTALL SPROCKET BOLTS IN GEAR HUB.
Hammer, soft Wrench, % -in. (2)

Install the ten 53- x 3-inch sprocket bolts in gear hub flange from
side toward gear (fig. 26). Install two half-clamps on gear hub using
two bolts, nuts, and lock washers. Hold clamp up against heads of
sprocket bolts, tighten nuts and install cotter pins through nuts and bolts
(fig. 25). Clamp holds bolts in hub while sprocket is being installed.

(4) ASSEMBLE INNER SEAL DRIVE ASSEMBLY.

Pliers

Assemble inner seal drive assembly in same manner as outer seal
(stt’&) abovi). Install inner seal springs on pins in drive plate.

O 3[’ 41
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the two Y2- by 1-inch cap screws with screw locks near pinion holding
side plate and gasket to final drive spacer (fig. 41). Bend locks
over against heads of cap screws. Install two v2- by 1l-inch cap
screws 1n the two upper holes just above axle shaft and two '2- by
13%4-inch bolts with lock washers in the two holes below axle shaft
(fig. 41). Position the heads of these cap screws and bolts when
tightening them (two %;-in. wrenches) so that the spacer (figs. 41
and 42) may be installed to lock them from turning. Install the rear
axle inner bearing spacer over shaft and place against side plate,
locking the two cap screws and two bolts.

(3) INsTaLL GEAR AND HUB ASSEMBLY.

Bar, brass Hammer, 2-1b

(a) Install inner axle bearing, large end first, over axle shaft
and drive into place against spacer with hammer and brass bar (fig.
42). Lubricate bearing with engine oil.

(b) Install gear and hub assembly over axle shaft (fig. 43). Lubri-
cate with oil and install outer axle bearing over shaft and drive
into place with hammer and brass bar (fig. 44).

(4) INSTALL GEAR CASE.

Shellac gear case gasket to side plate (fig. 22). Coat outer side
of gasket with shellac. Install gear case, line up holes in case and side
plate, and install ten 12- by 2Y%-inch bolts and nine Y2- by 1Y2-inch
bolts with lock washers to hold gear case to side plate (fig. 18), but
do not tighten until outer pinion bearing has been installed, so that
case can be lined up with pinion for installing bearing.

(5) INsTALL INNER PINION BEARING AND CAGE ASSEMBLY.
Hammer, soft Wrench, socket, 34-in.

Install pinion bearing spacer (fig. 45) in final drive spacer, making
sure that oil return cut-out portion is at bottom. Tap cage into place
in transmission case with soft hammer (fig. 46). Install five 12- by
1Y%;-inch cap screws with lock washers to secure cage (%4-in. wrench).

(6) INSTALL FINAL DRIVE PINION.
Bar, drift, 18-in. Wrench, 2-in.
Hammer, 2-1b Wrench, 2V5-in.
Puller assembly, final drive pinion
(a) Install puller adapter tightly in threaded hole in end of pinion
shaft (2-in. wrench). Screw puller bolt with large nut and sliding
ram on bolt tightly into adapter (2V2-in. wrench) and insert pinion
into opening in final drive housing (fig. 8). Push pinion shaft through
center bearing, through spacer between bearings, and through inner
bearing. Outer pinion bearing may be installed on pinion before or
after installation of pinion.
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(8) INSTALL DIRT GUARD.
Wrench, ¥%-in. (2)
Install lower dirt guard at bottom rear of final drive gear case
with five Y2- by 234-inch bolts with lock washers (fig. 17). Tighten
all bolts holding gear case to side plate (see fig. 18).

(9) INSTALL INNER SEAL ASSEMBLY.

(a) Coat the inner flange of seal boot with Neoprene cement and
install seal drive assembly on gear case, being sure dowels project-
ing from drive assembly enter holes in gear case (fig. 52).

(b) Cement outer flange of seal boot with Neoprene cement and
install inner seal ring, being sure dowels of seal drive assembly enter
holes in seal ring (fig. 53). Install the other inner seal ring, using
motor oil on sealing surface of both seal rings. Keep both bearing
surfaces clean. NOTE: Be sure inner ring is properly located on the
hub, and does not catch on surface of the hub. Test this by pushing
gently on the outer seal ring, and note the spring action of the seal
assembly.

(10) INsTALL INNER SEAL DIRT GUARD.

Wrench, socket, 9j¢4-in.

Bolt inner seal dirt guard to gear case with six 34- by 34-inch cap
screws with lock washers (fig. 54).

(11) INSTALL DRIVE SPROCKET.

(a) Cement inner seal ring gasket to sprocket with Neoprene
cement and install on inner side of sprocket, being sure holes in
gasket are over dowels in sprocket. Coat outer side of gasket with
cement (fig. 55).

(b) Install drive sprocket over shaft and onto bolts in gear hub
(fig. 16). Make sure dowels on inner side of sprocket enter holes in
outside inner seal ring.

(12) INSTALL OUTER SEAL ASSEMBLY.

Wrench, socket, 15 ¢-in.

Cement outer seal drive plate gasket to outer race of hub bearing
in bore of final drive sprocket (fig. 56). Install outer seal drive plate
and follower assembly on sprocket bolts (fig. 57). Install outer seal
dirt guard over follower and seal ring, and on sprocket bolts. Install
the ten %s-inch high nuts on sprocket bolts and tighten.

(13) INSTALL REAR AXLE BRACKET ASSEMBLY.

Pipe, 2-in. x 4-ft Wrench, hexagonal 34-in.
Wrench, 2Y,-in.

(a) Install inner thrust washer against outer axle bearing. Install

beariniildjusting spacer over axle shaft (fig. 58).
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21. SPECIAL TOOLS AND EQUIPMENT.
a. Special tools and equipment required for final drive are as
follows:

Cement, Neoprene

Hoist, chain

Press, arbor

Puller assembly, final drive gear and case (fig. 61A)
Puller assembly, final drive pinion
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PARTS LIST
ITEM QTY. PART NAME

FULL THREAD PULLER STUD 78”-9 N.C. x 8"
PLAIN WASHER 58" x 138" x 12 GA.

STEEL BAR 134" x 3" x 112"

BOLT 5&8"”-18 N.F. x 712"

HIGH NUT 58"-18 N.F. RA PD 41443
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Figure 61A — Drawing for Making Final Drive Gear and
Case Puller Assembly

GO 3][’ 61‘



™ 9-1783C
22

ORDNANCE MAINTENANCE — MEDIUM TRACTOR M1 (ALLIS-CHALMERS HD-TW)
ELECTRICAL SYSTEM, POWER TRAIN, FRAME, AND TRACKS

CHAPTER 6§
INSTRUMENTS
Paragraph
Purpose of instruments ................ ...t 22
Replacement of instruments .......................... 23

22. PURPOSE OF INSTRUMENTS.

a. Ammeter. The ammeter is a dial gage which registers the rate
of charge delivered to the batteries by the generator while the engine
is running, or discharge of current from the batteries when the engine
is stopped (if lights or other electrical equipment is being used). If
generator operation is normal, the needle swings toward the plus (4 )
side of the scale (unless batteries are fully charged, at which time
the voltage control unit acts to prevent overcharging, and ammeter
needle will register zero). When engine is not running, current used
by electrical equipment on the tractor drains current from the bat-
teries, the needle swings towards the minus (—) side of the scale, and
registers rate of discharge from the battery. To check for causes of
abnormal charge or discharge rate indicated by ammeter, refer to
electrical system in TM 9-1783B.

b. Fuel Pressure Gage. The fuel pressure gage registers the pres-
sure of the fuel delivered to the fuel injectors in the engine. Normal
pressure at high idling speed is from 25 to 65 pounds. If pressure
drops to below 25 pounds, it is an indication that the fuel system
should be checked for clogging or defective units. Refer to “Fuel
System” in TM 9-1783B for information concerning causes of low
fuel pressure. If fuel pressure gage proves defective, it must be re-
placed.

¢. Hour Meter. The hour meter is provided as a means of deter-
mining how many hours the engine and tractor have operated and
when service or lubrication of the tractor or parts of tractor is neces-
sary. Lubrication and service charts and instructions may be found in
TM 9-783B. Instructions for operation and reading of the hour meter
also appear in TM 9-783B.

d. Mile Meter. The dial on the mile meter is exactly the same
and is read in the same manner as the hour meter, except that it
records number of miles the vehicle has traveled instead of number
of hours of operation. The meter is driven by a cable from a spur
gear in a housing on the front end of the lower transmission shaft.

e. Lubricating Oil Pressure Gage. This gage registers the pres-
sure of t 4ubricatinT oil in pounds per square inch delivered to the

O 30 62

~ R



T™ 9-1783C
22.23

INSTRUMENTS

engine. Normal pressure is from 25 to 35 pounds at high idling speed
after engine has reached operating temperature. If pressure drops
below 25 pounds at operating engine speed, the engine should be
stopped and cause of low pressure determined and corrected as ex-
plained in the “Lubrication System” section of TM 9-1783B. At
closed throttle or low idling speed, oil pressure gage must not read
less than 5 pounds.

f. Temperature Gage. The temperature gage registers the tem-
perature of the cooling solution in the engine, and engine temperature.
A flexible cable with a thermal tube on the end extends from the
gage to the water outlet manifold on the engine. The tube at end of
the cable is installed in the rear end of the manifold, and is immersed
in the water passing through the manifold. As the water is heated by
the engine, the expansion caused from heating is transmitted to the
gage and actuates the needle on the gage. Normal operating tem-
perature is from 160 F to 185 F. Refer to “Cooling System” in TM
9-1783B if engine temperature is not within this range.

23. REPLACEMENT OF INSTRUMENTS.

a. Refer to TM 9-783B for removal and installation instructions
for all instruments named in above paragraph.
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24. DESCRIPTION.

a. Construction. The power take-off assembly is a reversible
gear reduction unit bolted to the rear of the transmission case. The
top shaft extends into the bevel gear compartment and is connected
to the top transmission shaft by a splined coupling. This shaft and
the lower power take-off shaft are mounted in tapered roller bearings.
The drive sprocket is pressed onto the tapered end of power take-off
shaft, and a key prevents sprocket from turning on shaft. A reverse
idler gear makes it possible to turn power take-off shaft and winch
drum in either direction. A sliding gear on the top shaft is controlled
by the power take-off control lever, and changes the direction of rota-
tion of the power take-off shaft.

b. Operation. The smaller gear on the reverse idler shaft is in
constant mesh with the large driven gear on power take-off shaft.
When the sliding or driving gear is meshed with the driven gear by
moving control lever ahead, the power-take-off shaft and sprocket
rotate in a clockwise direction. When control lever is pulled back, the
sliding gear meshes with the reverse idler gear and the driven gear
and power take-off shaft turn in a counterclockwise direction. When
control lever is in neutral position, the sliding gear is not in mesh
with either reverse idler gear or large driven gear and neither power
take-off shaft nor drive sprocket turns.

25. TROUBLE SHOOTING.
a. Noise in Gear Box.

Possible Cause Possible Remedy
Gears worn. Replace gears.
Bearings loose. Adjust bearings.

Assembly loose on transmission Tighten cap screws.
case.
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b. Slips Out of Gear.

Possible Cause
Incorrect adjustment on shifter
rod.
Worn shifter shaft at locking
point.
Lock spring and ball worn.
Pinion shaft bearings out of ad-
justment.
Gears badly worn.
Pinion shaft splines worn.
Shifter fork worn.

Possible Remedy
Adjust rod to obtain full gear
mesh.
Repair or replace shaft.

Replace spring and ball.
Adjust bearings.

Replace gears.
Replace shaft.
Repair or replace fork.

c. Oil Leaks Into Transmission.

Inner seal defective.
Bearings out of adjustment.

Replace seal.

Adjust bearings.

d. Oil Leaks Around Power Take-off Shaft.

Outer seal defective.
Bearings out of adjustment.

e. Excessive Wear on Gears.
Insufficient oil supply.
Foreign material in oil.
Bearings out of adjustment.
Gears not in full mesh.

Replace seal.
Adjust bearings.

Fill to level of level plug.

Drain oil, flush case, and refill.

Adjust bearings.

Replace worn parts and adjust
shifter rod.

. Power Take-off Shaft Wobbles.

Bearings loose.
Shaft bent.

26. REMOVAL.
a. Tools Required.

Bar, pry
Hammer, 2-1b

Pliers

Punch, small
Wrench, 34-in.
Wrench, 1l3-in.
Wrench, drain plug

b. Procedure.

Adjust bearings.
Replace shaft.

Wrench, open-end, % 4-in.

Wrench, open-end, 15-in.

Wrench, socket, 9¢-in.

Wrench, socket, 73-in.

Wrench, socket, 15]¢-in.,, with
long extension

(1) REMOVE PINTLE BRACKET AND DRAIN OIL FROM CASE.
Wrench, drain plug Wrench, open-end, %} ¢-in.
Refer to paragraph 147 for removal of pintle bracket, omitting

subparagraph b (2). Remove drain plug from bottom of case and
drai{_.bil_ from _chse. Remove transmission drain plug and drain oil
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27. DISASSEMBLY.
a. Tools Required.

Bar, drift, brass Puller, gear
Bar, drift, curved Punch, 10-in.
Bar, pry Punch, small
Chisel, ¥%-in. Wrench, 9}¢-in.
Hammer, 2-1b Wrench, 17%3-in.

Press, arbor

b. Procedure.
(1) REMOVE DRIVE SPROCKET FROM SPROCKET SHAFT.
Chisel, 34-in. Punch, small
Hammer, 2-1b Wrench, 173-in.
Puller, gear
Remove cotter pin from nut with hammer and punch. Remove
nut from shaft (17s-in. wrench). Install a gear puller on sprocket
and pull sprocket from shaft. Remove key from slot in shaft (fig. 63)
by placing chisel at several points along side of key and close to
shaft, tapping lightly with hammer until key is raised out of slot.

(2) REMOVE SHIFTER SHAFT ASSEMBLY.
Chisel, 34-in. Punch, 10-in.
Hammer, 2-1b Wrench, 9}¢-in.
(a) Remove six cap screws (9)¢-in. wrench) holding top cover to
gear case (fig. 63).
(b) Straighten lock on cap screw clamping shifter fork to shifter

shaft (hammer and chisel) and remove the cap screw (9%g-in.
wrench) (fig. 64). Lift out spring and steel locking ball (fig. 87).

(c) Remove shaft and shifter fork by sliding shaft out of shifter
fork and gear case (fig. 86).
(d) Drive oil seal out of case (hammer and punch) as shown in
figure 65.
(3) REMOVE PINION SHAFT ASSEMBLY.
Bar, brass Punch, 10-in.
Hammer, 2-1b Wrench, 9¢-in.
(a) Remove four cap screws (94-in. wrench), and lift off retainer
and shims (fig. 66).

(b) Drive on front end of pinion shaft (hammer and brass bar)
(fig. 67). This will force out the rear pinion shaft bearing cup. Then
slide shaft, with both bearings and pinion still on it, out the rear
opening of case. Front bearing cup and oil seal will remain in case.

(c) Drive rear bearing off end of shaft with hammer and punch,
slide pinion off shaft; then drive front bearing off long end of shaft

4ﬁg 68)
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insert sprocket shaft through gear and spacer, and tap lower (front)
end of shaft into front bearing.

(d) Driving with brass punch on inner race of bearing, drive rear
bearing onto shaft against splined shoulder (fig. 81). Lubricate bear-
ing with light engine oil.

(e) Lay shims and retainer formerly removed (fig. 73) on case
and start at least two cap screws to hold shims and retainer in line;
then start rear bearing cup through retainer and into place over rear
bearing (fig. 82). By using this procedure, the oil seal in retainer will
not be damaged.

(f) Adjust bearings by removing or adding shims under retainer
for free rolling of the gear and shaft when turned by hand, but with-
out end play of the shaft. Have all four cap screws drawn tightly
(914-1n. wrench) when testing bearing adjustment.

(3) INsTALL IDLER SHAFT AND GEAR.

Hammer, soft Wrench, 9)4-in.

(a) Lubricate bushing and insert idler gear into case in line with
holes for idler shaft (fig. 83). With slot in shaft at rear, drive shaft
through case and gear (soft hammer).

(b) Place lock in notch in shaft at rear of case, and secure lock to
case with a 3- by 34-inch cap screw with lock washer (94-in.
wrench) (fig. 71).

(4) INsTALL PINION SHAFT ASSEMBLY.

Hammer, 2-1b Wrench, socket 9 ¢-in.
Punch, brass, 10-in.

(a) Tap bearing cup for front pinion shaft bearing into bore in
front of case (fig. 84).

(b) Press front bearing onto long (front) end of pinion shaft
against shoulder of splines (fig. 85). Apply oil to bearing.

(c) Insert shaft through case from rear. Pinion and rear bear-
ing go on shaft next, in order shown in figure 85. Place pinion on
shaft first; then press bearing onto end of shaft and lubricate bear-
ing. Then tap rear bearing cup into case over rear bearing (soft
hammer).

(d) Soften leathers with oil and slide oil seal (figs. 69 and 69A)
over long end of shaft, using care not to damage seal, and tap it into
bore in case until it is flush with case.

(e) Install shims and bearing retainer on rear of case over outer
pinion shaft bearing (fig. 66) using four 33- by 1Y4-inch cap screws
with lock washer (9)4-in. wrench). Adjust bearings by adding or re-
moving shims under retainer. There should be no end play in shaft,
but bearing adjustment should allow turning of shaft by hand. Test
adjustment of bearirgs with all retainer cap screws tight.
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(5) INSTALL SHIFTER SHAFT ASSEMBLY.
Hammer, soft Wrench, 9| -in.

(a) Apply oil to leather and tap shifter shaft oil seal into case
(soft hammer) (fig. 65).

(b) Start end of shifter shaft into rear hole in case (fig. 86), hold
shifter fork with fingers of fork in collar on sliding gear, and bore
in fork in line with shifter shaft; then tap shaft through fork and into
other side of case. Lubricate shaft with oil.

(c) Drop shifter lock ball, followed by spring, into hole in top of
case above shaft (fig. 87). Hold down on top of spring; then move
shifter shaft until ball drops into center notch of shifter shaft (fig. 86).
Hold shaft in that position and locate sliding gear in neutral position.
Install clamp bolt in shifter fork (cap screw must engage in groove
in shaft) and tighten (94-in. wrench). Hold down on spring and
move shaft until lock ball drops into rear notch on shaft. Then move
until lock ball drops into front notch. Observe if sliding gear meshes
properly with the two gears it contacts when shaft shifted from one
notch to the other. If sliding gear meshes more fully with one gear
than with the other, adjust for equal mesh by loosening clamp bolt
and tapping shifter fork in the direction necessary to equalize mesh-
ing of gears,

(6) INsTALL Top COVER ON CASE.

Wrench, 9 ¢-in.

(a) If breather filler cap has not been washed previously, rinse
in dry-cleaning solvent, shake solvent out of cap after cleaning, and
install cap on cover. ,

(b) Shellac gasket to gear case and install cover with six 35- by
34-inch cap screws with lock washers.

(7) INSTALL DRIVE SPROCKET.

Hammer, 2-1b Wrench, 17%3-in.

Smooth any rough places on key with file; then tap key into slot

in sprocket shaft. Tap sprocket onto shaft and key and start large

nut. Turn nut onto shaft with 17s-inch wrench, tapping on sprocket
at same time to force sprocket on as tightly as possible. Lock nut

with cotter pin.

30. INSTALLATION.
a. Tools Required.

Pliers Wrench, open-end, 1l3-in.
Wrench, % 4-in. (2) Wrench, socket, 73-in.
Wrench, 34-in. Wrench, socket, 1%-in, with
Wrench, oTen—end, 15/ o-in. long extension
' > 85
(_ILJ 3 C



T™ 9-1783C
30

ORDNANCE MAINTENANCE — MEDIUM TRACTOR M1 (ALLIS-CHALMERS HD-W)
ELECTRICAL SYSTEM, POWER TRAIN, FRAME, AND TRACKS

b. Procedure.

(1) INSTALL POWER TAKE-OFF.

Wrench, open-end, 15/4-in. Wrench, socket, 73-in.

Shellac power take-off case gasket to transmission case. Insert
splined coupling over end of transmission top shaft. Install power
take-off entering splines of long shaft into coupling on transmission
top shaft. Install two %s-inch nuts and lock washers (!%]4-in. wrench)
and five %s- by 1V4-inch cap screws (7s-in. wrench), to secure
power take-off to transmission case.

(2) FiLL POwWER TAKE-OFF CASE WITH LUBRICANT.
Fill case with lubricant to level of level plug in case. Refer to
TM 9-783B for lubrication specifications.
(3) CoNNEcT CONTROLS. .
Pliers Wrench, 34-in.

Install lever assembly by inserting pin on end of shifter lever
(fig. 108) in hole in end of shifter shaft, and securing fulcrum
lever bracket to top of transmission case with two Y2- by 1V4-inch
cap screws with lock washers, using 34-inch wrench. Install cotter
pin in pin through shifter shaft (pliers).

(4) INSTALL PINTLE BRACKET.
Refer to paragraph 148 b (1), (2), and (3).
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31. DESCRIPTION.

a. The stabilizer spring assembly is made up of six spring leaves,
of varied lengths, clamped and held together by U-bolt and a welded
clamp. The spring supports part of the weight of the tractor and
absorbs shocks when tractor is going over rough ground. A pivot shaft
held in a bracket bolted to the transmission case extends through
the welded bracket underneath the spring and into engine support.
This allows the spring to pivot on this shaft as the truck frames
oscillate up and down over uneven ground. The ends of the spring
rest on spring seats bolted to the truck frames and the U-bolts hold
the spring in line.

32. REMOVAL.
a. Tools and Equipment Required.

Bar, drift, 1- x 12-in. Jack, hydraulic, 10-ton
Bar, drift, 1- x 18-in. Wrench, % ¢-in.

Chain Wrench, 34-in.

Chisel, ¥4-in. Wrench, 7s-in.
Hammer, 2-1b Wrench, 1%¢-in.
Hammer, 8-1b Wrench, 11 4-in.
Hammer, sledge, 16-lb Wrench, track-adjusting

Hoist, chain

b. Procedure.
(1) DiscoNNECT TRACK.
Refer to paragraph 102 b (1) and (2). Slide front idler forward.
(2) REMOVE U-BOLT AND SPRING SEAT.
Jack, hydraulic, 10-ton Wrench, 11{¢-in.
Wrench, 73-in.
Jack up front of tractor until weight of tractor is off spring. Remove
bottom nuts from U-bolt (1!j4-in. wrench) (fig. 88). Remove the
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33. DISASSEMBLY.
a. Tools and Equipment Required.

Press, heavy Wrench, 3%-in. (2)
Welding or cutting equipment Wrench, 1Y3a-in.

b. Procedure. NOTE: Although parts for the stabilizer spring
are not serviced separately, in case of emergency, when a complete
spring assembly is not available, the spring may be disassembled and
new leaves installed as follows:

(1) Cur WELDED JOINT IN BRACKET.
Torch, cutting, acetylene
Cut the welded joint on each side of the three sections of the
stabilizer spring bracket and remove the three top center sections.
Measure the location before cutting, so that the sections may be
replaced and welded in the same position.

(2) DISASSEMBLE LEAVES.

Wrench, ¥%-in. (2) Wrench, 1Ys-in.

(a) Place spring assembly in press to hold leaves tightly together
and remove center bolt (34-in. wrench). Cut welded joints in each
welded bracket at ends of welded lower part of bracket.

(b) Remove clips from each end of second leaf (two 3¥s-in.
wrenches).

(c) Remove nuts from U-bolt clamps (1%-in. wrench) and lift
U-bolts and saddles off spring.

(d) Release press until pressure is relieved and spring leaves and
heavy bracket may be separated.

(3) REMOVE PIvoT SHAFT BUSHING.
Press, heavy

Place spring assembly or bracket in press and, using suitable size
shaft, press bushings from bracket.

34. INSPECTION AND REPAIR.

a. Spring Leaves. If necessary, bent leaves can be heated and
formed to original shape to fit the other leaves. They should be
tempered again if heated. New leaves may be made, in emergency,
using broken pieces for pattern.

b. Pivot Shaft Bushing. If pivot shaft or bushing are badly
worn, they should be replaced. Press old bushing out, install new
one, and ream bushing to size that will allow pivot shaft to work
freely in bushing. Replace broken or worn U-bolts, or spring seats.
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35. ASSEMBLY.
a. Tools and Equipment Required.
Hammer, 2-1b Welding equipment, electric

Press, heavy arc
Wrench, 34-in,

bh. Procedure.

(1) ASSEMBLE PIvOT SHAFT BRACKET AND SPRING LEAVES.

Press, heavy Wrench, ¥4-in.

Welding equipment, electric arc

(a) Lay leaves in proper order in press, with bolt holes in center
of leaves in line and insert Y2- by 5V2-inch center bolt through holes.

(b) Lay pivot shaft bracket against bottom leaf with head of
center bolt in recess in bracket. Lay upper part of pivot shaft bracket
in position over leaves.

(c) Compress leaves and bracket. Install nut on center bolt and
tighten (34-in. wrench).

(d) Weld upper parts of bracket assembly to lower part and
remove spring assembly from press.

36. INSTALLATION.
a. Tools and Equipment Required.

Bar, 3-ft Wrench, % ¢-in.

Chain Wrench, 34-in.
Hammer, 2-1b Wrench, 73-in.
Hammer, 8-1b Wrench, 15 ¢-in.
Hammer, sledge, 16-1b Wrench, 11/¢-in.

Hoist, chain Wrench, track-adjusting

Jack, hydraulic, 10-ton
b. Procedure.
(1) PLACE SPRING ASSEMBLY IN POSITION ON TRACTOR.
Chain Jack, hydraulic, 10-ton
Hoist, chain
Using chain hoist, lower stabilizer spring assembly onto side of
tractor on which track was uncoupled. With jack and blocks,
maneuver end of spring up underneath tractor until spring can be
inserted through U-bolt, and into spring seat on truck frame on
opposite side from which track was uncoupled.

(2) INSTALL PIVOT SHAFT.
Hammer, 2-1b Wrench, % ¢-in.
Hammer, 8-1b
Position spring so that hole in spring lines up with stabilizer spring
pivot shaft in stabilizer bracket, and drive pivot shaft through spring
with hammer. Install three 3%- by 1V%-inch cap screws with lock
washers in flange on rear end of shaft (94-in. wrench); then install
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retaining washer at front end of shaft (fig. 324) with two 34&- by
1Y4-inch cap screws with screw lock. Bend screw lock against heads
of these two cap screws (hammer).

(3) INsTALL U-BOLT AND SPRING SEAT (figs. 88 and 89).

Wrench, 74g-in. Wrench, 11/¢-in.

Install U-bolt over spring and in truck frame (fig. 88), using two
34-inch hexagonal nuts (1!74-in. wrench). Install the spring seat
(fig. 89) on truck frame with three %3- by 1Y2-inch cap screws with
lock washers (7s-in. wrench). Remove jack from under tractor.

(4) INsTALL ENGINE SUPPORT BoTTOM COVER.

Wrench, 73-in.

Install bottom cover at bottom of engine support with four 5g- by
1Y5-inch cap screws with lock washers.

(5) CoNNECT TRACK.

Connect and adjust track as outlined in paragraphs 106 and 107.

92
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37. DESCRIPTION.

a. The stabilizer crank assembly consists of the stabilizer link
shaft, stabilizer links, and stabilizer cranks. The stabilizer link shaft
is held rigid in the engine spacer by a setscrew on the left spacer
bracket and a U-bolt in the bottom of the engine spacer (fig. 326).
Two links are suspended from the stabilizer link shaft, and one end
of each crank arm extends through each of these links. The other
ends of the crank arms go through the track release housings. A
cap screw and thrust washer in each end of the crank arms hold
the cranks in place in links and track release housings.

b. The purpose of the stabilizer crank assembly is to hold truck
frames and tracks in rigid alinement with the tractor, but still permit
oscillation of the truck frames about the rear axle shaft so that the
tracks may follow the ground when traveling over rough uneven
ground, rocks, or other obstacles. As stated above, the stabilizer link
shaft does not move, but the links oscillate on the link shaft and
the cranks oscillate in both links and track release housings. This
allows the front end of each track to raise or lower independent
of the other, yet each truck frame and track is held in rigid aline-
ment, cannot tip or toe in or out. Side thrust is taken on thrust
collars and thrust washers at each end of crank arms.

38. TROUBLE SHOOTING.

a. Broken parts in the stabilizer crank assembly can easily be
seen, and should be replaced. Worn or bent parts are generally indi-
cated by the tracks running out of line. Check the following points
ofcﬁlabilizer assembly if tracks are out of line.
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(1) WORN OR DAMAGED BUSHINGS IN STABILIZER LINKS AND ON
LINKS oF TRACK RELEASE HOUSING.

Possible Cause
Worn or damaged oil seals.

(2) TRACKS TOE OUT.

Loose cap screws in ends of
cranks.

Cap screw threads damaged.

Worn thrust washers on crank
arms and links.

Bent crank arms in stabilizer
links or track release housing.

(3) Tracks ToE IN.
Worn thrust collars.

Worn crank arm bushings.
Bent crank arms.

39. REMOVAL.
a. Tools Required.

Bar, 6-ft (2)
Bar, drift, 1- x 18-in,
Chisel, 34-in.
Hammer, 2-1b
Hammer, 8-1b
Hammer, sledge,16-1b
Hoist, chain
Jack, hydraulic, 10-ton
Rope

b. Procedure.
(1) UNCOUPLE TRACKS.

Refer to paragraph 102, uncouple left track,

sprocket.

Possible Remedy

Replace oil seals and worn or
damaged bushings.

Replace cap screw locks.

Replace cap screws.
Replace washers (par. 41).

Straighten or replace crank arms.

Replace thrust collars.
Replace bushings.
Straighten or replace crank arms.

¥4-in.

g-in.

1% 6-1n.

11/1 G-in.

box, 15/4-in.
open-end, %3-in.
socket, 17/¢-in.
track-adjusting

Wrench,
Wrench,
Wrench,
Wrench,
Wrench,
Wrench,
Wrench,
Wrench,

and roll it back off

(2) REMOVE TRACK RELEASE HOUSING.
Refer to paragraph 95, and remove track release housing from

left side of tractor.

(3) REMOVE STABILIZER LINK SHAFT.

Bar, 6-ft

Chisel, 34-in.
Hammer, 2-1b
Hammer 8-1b

5/3-1n
O 51&

94

Wrench, 34-in.

Wrench, 114¢-in.
Wrench, box, 1%/4-in.
Wrench, socket, 17 ¢-in.
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(a) Remove three cap screws from each link shaft cap (%-in.
wrench) (fig. 91), and remove link shaft caps from both ends of
link shaft.

(b) Straighten lock washers with hammer and chisel and remove
the cap screws (fig. 327) from both ends of link shaft (17} 4-in.
wrench). Remove shims, if any, from ends of shaft and mark them
so they may be reinstalled at same end of shaft.

(c) Loosen lock nut (11j4-in. wrench) and turn setscrew in the
left spacer bracket (fig. 92) out about one-quarter inch (%s-in.
wrench).

(d) Remove the four cap screws holding master clutch cover tc
transmission case and floor plate (%4-in. wrench) and remove cover
(fig. 180). NOTE: If steering clutch levers are in the way, pull the
steering clutch levers back and fasten them in the disengaged posi-
tion, or remove one of the clevis pins from each control rod.

(e) Position a 15j4-inch box wrench on the rear nut on U-bolt
in bottom of engine spacer housing under clutch shaft so that a
6-foot bar can be inserted through the hole from which cover was
removed, to pry on the end of the wrench to loosen nut. Each time
the wrench is pried over, the bar will have to be removed and wrench
placed in position for loosening nut further, until wrench can be
turned without the aid of the bar. After loosening rear nut, the front
nut can be loosened easily. Back nuts off until U-bolt can be lowered
about three-eighths inch. This will allow U-bolt to drop out of a
groove in center of link shaft so that shaft may be removed.

(f) Install one of the cap screws previously removed from end
of shaft back in the link shaft on the opposite side from which track
release housing was removed. Tighten securely. Jack up front end
of tractor until link shaft is just above track release housing on
right side; then, using a long bar and hammer against the installed
cap screw, remove shaft by driving it toward side on which the track
release housing was removed (fig. 93).

(4) REMOVE STABILIZER CRANK AND LINK ASSEMBLY.
After link shaft has been driven out, the left-hand stabilizer crank
and link assembly may be lifted from tractor (fig. 94).

(5) REMOVE RIGHT-HAND STABILIZER CRANK AND LINK ASSEMBLY.
Chisel, 34-in. Wrench, socket, 17/ -in.
Hammer, 2-1b

(a) Remove the four cap screws holding crank cap to outside of

track release housing, and remove cap (fig. 247).

(b) Straighten the lock (hammer and chisel) and remove the cap
screw, lock and thrust washers from stabilizer crank (17¢-in. wrench)
( 248) Sll e crank out of track release housing.
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Refer to paragraph 96 for removal of these bushings and seals,
and proceed as in paragraph b (4), if these bushings or seals are
to be replaced.

41. INSPECTION OF PARTS.

a. Clean all parts thoroughly and inspect for cracks or breaks.
Repair broken parts, if possible; replace those that cannot be re-
paired.

(1) STABILIZER LINKS AND CRANKS.

(a) Check link shaft and crank arms for degree of wear. Measure
the diameter of the stabilizer link shaft, and diameter of journals
on crank, with outside calipers. Original diameters are as follows:

Diameter of link shaft................... ... ... .. ... 2-in.
Diameter of crank, outer journals....................... 2 lg-in,
Diameter of crank, inner journals....................... 27g-in.

(b) The amount of wear on crank journals and link shaft may be
determined by comparing measurements taken, to the above dimen-
sions. The amount of wear on bushings in track release housing
may be determined by comparing the measurement of the inside
diameter of bushings measured with inside calipers, to above dimen-
sions. Original clearance between link shaft and links and between
crank journals and links or bushings is 0.003 inch. Replace parts
that are worn to point where clearance between shaft and bushings
exceeds 0.010 inch.

(2) BuUSHINGS. Replacement of bushings in track release housing
requires pressing the old ones out and pressing in new ones in their
place. New bushings are slightly undersize, and will have to be
reamed to give 0.003-inch clearance.

(3) OIL SEALs. Always install new oil seals when rebuilding the
stabilizer crank assembly. The old ones, as a rule, will be damaged
and worn when bushings or other parts require replacement. Examine
all lubrication fittings and test to see that lubricant can pass in to
lubricate shafts.

(4) THRUST CoLLARS. Thrust collars are located against inner
shoulders on cranks to take inward side thrust of truck frames
(fig. 97); their original thickness is one-half inch. If worn more than
0.010 inch or scored, replace thrust collars.

(5) THRrRuST WASHERS. The round thrust washers at each end
of cranks and link shaft measure 0.405 inch when new; replace
these if worn more than 0.010 inch. The square thrust washers at
outer ends of cranks measure 134, inch when new, and should be
replaced if worn more than 0.010 inch. If dowel pins in link shaft
or cranks (figs. 93 and 99) that engage thrust washers are broken
off or maissing, drillyjout broken pieces and install new ones.
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(a) Slip thrust collar onto crank; then slide crank into link, taking
care not to injure inner oil seal in link as crank is inserted (fig. 97).

(b) Install inner thrust washer on dowels in end of crank; then
place lock washer on cap screw and install cap screw in end of
crank (fig. 99). Tighten cap screw securely (17 ¢-in. wrench) and
bend lock washer over against side of cap screw head with hammer.

(c) Install crank cap on link over cap screw with three l2- x

134-inch cap screws with lock washers (34-in. wrench), using gasket
under cap (fig. 95).

(d) Repeat above operations for second crank and link assembly.

43. INSTALLATION.
a. Tools Required.

Bar, 6-ft (2) Wrench, ¥;-in.

Hammer, 2-1b Wrench, 73-in.

Hammer, 8-lb Wrench, box, 154-in.
Hammer, sledge, 16-1b Wrench, open-end, 5-in.
Hammer, soft Wrench, open-end, 11/¢-in.
Jack, hydraulic, 10-ton Wrench, socket, 15/¢-in.
Ruler, 6-ft Wrench, socket, 17/¢-in.
Scale, 6-in. Wrench, track-adjusting

Wood block, 8- x 8- x 12-in.
b. Procedure.

(1) INSTALL RIGHT-HAND CRANK AND LINK ASSEMBLY.
Hammer, soft Wrench, socket, 174-in.
Hammer, 2-1b

(a) Install oil seal in inner opening for crank arm in track release
housing (if oil seal was removed), and tap it into place with soft
hammer, with lip of seal toward center of tractor.

(b) Slip thrust collar on crank; then insert crank arm into track
release housing, taking care not to damage oil seal in housing.

(c) Install square thrust washer, then round thrust washer (fig.
250), on dowels in end of crank; place lock washer on cap screw
and install cap screw in end of crank. Tighten cap screw securely
with 17 c-inch wrench and bend edge of lock washer over against
flat side of cap screw head (hammer).

(2) INSTALL LINK SHAFT.
Hammer, 8-1b Wrench, socket, 17 ¢-in.

(a) Install one of the large cap screws removed from end of link
shaft in the end of the shaft that has a notch cut in the side (fig. 93).
Tighten securely with 17]4-inch wrench. Start other end of shaft
into outer side of left stabilizer link.

(b) With help of another man, place crank and link assembly in
positi_cgn under engine spacer with holes in link and engine spacer
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in line (fig. 93). Drive shaft through spacer and link (8-1b hammer),
keeping notch in shaft in line with setscrew (fig. 92), so that setscrew
will engage in notch when shaft is installed. Then turn crank and
link on other side into position, and drive shaft through link and
spacer on other side, so that ends of shaft are equal on both sides.

(3) ApJusT LINKS FOR ALINEMENT OF TRUCK FRAME.

Bar, 6-ft Wrench, box, 15¢-in.
Hammer, 2-1b Wrench, open-end, %-in.
Ruler, 6-ft Wrench, open-end, 11f¢-in.
Scale, 6-in. ' Wrench, socket, 17/¢-in.

(a) Refer to figure 100 and set the links so surface “B,” the flat
surface on the outer end of the link, is 2%, inches from surface “A.
With the link shaft turned and centered properly, tighten the set-
screw (fig. 92). Turn setscrew all the way in against the bottom of
the slot in shaft, and then back it out one-half turn (5&-in. wrench);
tighten the lock nut to hold setscrew in this position (11f¢-in.
wrench).

(b) Remove cap screw from end of link shaft. If shims were re-
moved from that end of shaft when shaft was removed, place them
on dowels in end of shaft; then place thrust washer on dowels. Place
lock washer on cap screw and install cap screw in end of shaft
(174 ¢-in. wrench). Bend lock washer against side of cap screw head;
then tap the shaft endwise just enough to bring the thrust washer
up against outer face of link.

(c) With the two links in proper position with respect to the
dimension from surface “B” to “A,” add shims to the opposite end
of the link shaft to make it exactly flush with the part of surface
“B” which is contacted by the thrust washer. NOTE: On new
assemblies it may be necessary to add a 0.010-inch shim extra to
provide clearance at surfaces “A” and “B” to prevent binding the
links on the spacer.

(d) With the proper number of shims in.position, install the
thrust washer, lock washer, and cap screw in end of shaft in same
manner as on other end of shaft.

(e) By reaching through the clutch inspection hole with a 15/-
inch box wrench, tighten nuts on U-bolt in bottom of engine spacer.
After this operation has been accomplished, further tighten the rear
nut by inserting a long bar through clutch inspection hole and
prying on handle of wrench, using edge of clutch inspection hole as
a fulcrum for the bar.

(f) Check position of links as shown (fig. 100), to make sure
they are the same. Surface “A” should be 13Y, inches from center-
line of tractor or outside face of link; surface “B” on one side should
be 32 inches from corresponding surface of link on other side. Any
wear_at the various points in the stabilizer assembly must be cor-
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rected and above measurements result, to insure perfect alinement
of truck frames.

(4) INsTALL LINK SHAFT CAPS.

Wrench, 34-in.

Use gaskets under caps and install each cover on stabilizer links
with three Y2- by 1Y%:-inch cap screws with lock washers (fig. 91).

(5) INsTALL TRACK RELEASE HOUSING AND CRANK CAP.

Refer to paragraph 99. Follow procedure outlined to install
assembly that was removed. Lower front of tractor after housing is
installed.

(6) CouPLE AND ADJUST TRACK.

Follow procedure outlined in paragraph 106 b (2). Adjust track
as outlined in paragraph 107.

(7) INstaLL MASTER CLUTCH COVER.

Wrench, 34-in.

Install master clutch cover and gasket, using four 1%- by 1V4-inch

cap screws with lock washers.

44. SPECIAL TOOLS.

a. Special tools required for working on stabilizer assembly are:
Calipers, inside
Calipers, outside
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45. DESCRIPTION.

a. Construction. The steering clutches (two) are of the multiple
disk type, with 11 friction disks and 11 steel disks in each clutch
assembly. Power is transmitted through these clutches to the final
drives. The friction disks are of the molded type, with teeth on the
outside circumference that engage splines in the brake drum, which
encloses the clutch assembly. The steel disks, which alternate in
arrangement with the friction disks, have teeth on the inside circum-
ference that engage in splines in the steering clutch hub. The hub is
mounted on a splined shaft that extends through both steering clutch
hubs and the bevel gear hub. Ten springs in each steering clutch hub
press the friction and steel disks tightly together to drive the tractor,
and allow disks to be separated for steering (fig. 132).

b. Operation.

(1) The “steering clutch shaft is driven by the bevel gear, and
drives the steering clutch hubs and the steel disks, which turn with the
hubs. When clutches are engaged, the springs in the clutch assembly
press the steel disks and the friction disks tightly together, thus driv-
ing the brake drum, which is connected to the driven hub on the final
drive pinion.

(2) The steering of the tractor is accomplished by pulling back on
the steering lever and disengaging the steering clutch on the side
toward which the turn is to be made. Pulling back on the steering
lever forces ball bearings on the throw-out fork in the steering clutch
compartment against the shifter plate of the steering clutch, and the
shifter plate compresses the springs in the clutch. This allows the steel

isks and fri.lttion disks to separate. The steel disks continue to turn,
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but the friction disks and brake drum stop, or may be stopped, by
applying the brake on that side. Power is thus applied to the track on
the other side only, and causes the tractor to turn.

46. TROUBLE SHOOTING.
a. Steering Clutch Slips.

Possible Cause
Friction disks worn.
Springs in clutch weak or have
lost their tension.
Steel disks warped.
Oil on clutch disks.

Steering clutch controls out of
adjustment.

Possible Remedy

Replace disks.

Replace springs if free length is
less than 34 inch.

Replace disks.

Wash clutches as outlined in
TM 9-783B.

Adjust as outlined in paragraph
52.

b. Steering Clutches Shift on Clutch Shaft.

Spacers loose on clutch shaft.
Bevel gear hub bearings loose.

c. Clutches Will Not Disengage.

Steering clutch controls out of
adjustment.

Steering clutch throw-out bear-
ings worn or broken.

Throw-out fork equalizer loose.

Ends of throw-out fork out of
equalizer.

Adjust as in paragraph 51.
Adjust bearings to proper clear-
ance.

Make proper adjustment on con-
trols (par. 52).

Replace bearings and check to
see that grease tube to bearing
is in good condition.

Tighten bolt; if lost, replace parts
needed.

Replace fork in equalizer.

d. Short Life on Steering Clutches.

Clutches run with improper ad-
justments.
Improper brake adjustment.

47. REMOVAL.

Adjust to proper clearances.

Adjust brakes as outlined in para-
graph 64.

a. Tools and Equipment Required.

Bar, pry

Chisel, 3/4-in.
Hammer, 2-1b
Hoist, chain

Pipe, 2-in., 3-ft long
Pliers

Google

Puller, final drive pinion
Rope

Screwdriver, 10-in.
Wrench, 2-in.

Wrench, 234-in.

Wrench, 334-in.
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(e) Remove six cap screws from right steering clutch cover and
five cap screws from left cover (%4-in. wrench), unhook the springs
from covers, and remove the covers (fig. 111).

(6) REMOVE THROW-OUT FORKS AND EQUALIZERS.
Wrench, open-end, 15]-in. Wrench, socket, 7/3-in.

Lift out throw-out fork assemblies from steering clutch compart-
ment (fig. 112). Have one man hold '% 4-inch wrench on nut of bolt
holding equalizer inside steering clutch compartment, while another
man underneath transmission case with 73-inch wrench turns the
bolt out of the nut (fig. 113). Lift out nut, lock washer, flat washer,
spacer, and equalizer from compartment (fig. 114). Repeat for
other side.

(7) REMOVE BRAKE BANDS.

‘Pliers Wrench, open-end, 34-in.
Screwdriver, 10-in. Wrench, socket, 34-in.
Wrench, 15 4-in.

(a) Remove two cap screws from each cover ahead of steering
clutch compartment (34-in wrench) and remove the brake hole
covers (fig. 115). Remove the adjusting nuts from the adjusting bolts
(1516-in. wrench) (fig. 116). Pull adjusting bolts out of bell crank
swivel pins.

(b) Remove pins from ends of brake bands and bell cranks with
pliers, after removing cotter pins from one end of pins (pliers)
(fig. 117).

(c) Loosen lock nuts on brake locating screws in bottom of steer-
ing clutch compartment of transmission case (34-in. wrench) and
turn screws nearly out of case (screwdriver). Turn brake bands
around drum, start ends over front of compartment and turn bands
off of drums and out of compartments (fig. 118).

(8) REmovVE FINAL DRIVE PINION.,
Refer to paragraph 16 b (2) to (6) inclusive.

(9) REMOVE STEERING CLUTCH SHAFT.

Pliers Wrench, socket, 9%-in, with
Puller, final drive pinion extension
Wrench, 2-in. Wrench, spanner

Wrench, open-end, 234-in.

(a) Cut and remove lock wire (pliers) and turn setscrew about
one-quarter inch out of spacer (9{¢-in. wrench) (fig. 119). Shorten
the spacers by screwing the larger end of spacer onto the smaller
end (spanner wrench) (fig. 120).

¥
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slinger on shifter plate; then set a spring on each threaded projection
on shifter plate (fig. 137). Lay an insulating washer on top of each
spring.

(b) Lower brake drum over springs, oil slinger, and shifter plate
(fig. 138).

(c) Install hub over springs and inside brake drum (fig. 139).
Drop a spacer inside each spring (fig. 140).

(2) INsTALL CLUTCH Discs AND PRESSURE PLATE.

Pliers Wire
Scale, 6-in. Wrench, box, 34-in.
Stud bolt, special (3) Wrench, stud

(a) Starting with a friction disk first, install 11 friction disks
(fig. 131) and 11 steel disks (fig. 130) alternately in brake drum and
on hub. Total thickness of disks should then be from 2314, inches to
334, inches. Install pressure plate on top of disks (fig. 141). NOTE:
If a number of new friction disks are to be installed, first install the
used friction disks placing the new disks toward the top.

(b) Screw the three special studs in three holes in shifter plate
as shown in fig. 142 (stud wrench). Install nuts on these bolts and
draw pressure plate down with these nuts ( %-in. wrench) until springs
are compressed far enough so that the Y2- by 334-inch cap screws

- can be started in the remaining holes.

(c) After tightening cap screws (¥s-in. wrench), remove the 3
stud bolts and install cap screws in their place. Tighten all 10 cap
screws securely (fig. 127); then thread wire through the heads of
cap screws and twist ends together (pliers). Remove clutch assembly
from brake drum.

(3) CHECK POSITION OF SHIFTER PLATE AND HusB.
Scale, 6-in.

(a) After clutch has been assembled, the end of the hub must be
in a certain relation to the face of the shifter plate (fig. 143). With
scale, measure the distance from the face of the shifter plate to the
end of the splined hub. This distance must be 1| inch, plus or minus
11¢ inch (fig. 143). In other words, the end of the hub may be flush
with shifter plate, one-eighth inch in from face of shifter plate, or at
any point in between.

(b) If hub projects through shifter plate, the pressure plate must
be removed and either an extra friction disk or steel disk added to
those already installed. The thickness of a new friction disk is 0.1875
inch (plus or minus 0.005 in.), and that of a new steel disk is 0.093
inch (plus or minus 0.009 in.). If hub projects through shifter plate
0.093 inch or less, add a steel disk; if it projects more than 0.093 inch,
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add a friction disk. Reassemble clutch and check to make sure the
assembled clutch is within these limits.

(c) If end of splined hub is more than one-eighth inch below face
of shifter plate, a steel or friction disk must be removed to bring
assembled clutch within limit. If distance from face of shifter plate
to hub is between 13 inch and %4 inch, remove a steel disk; if dis-
tance is from 3/{4 inch to Y4 inch, remove a friction disk. Reassemble
clutch and check to make sure assembled clutch is within these limits.
As clutch disks wear, the shifter plate moves out from end of hub.

(4) INsTALL CLUTCH ASSEMBLY IN BRAKE DRUM.

Install clutch in brake drum with shifter plate facing open side of
drum (fig. 126).

51. INSTALLATION.
a. Tools and Equipment Required.

Bar, 6-ft Wrench, 23%4-in.

Bar, brass Wrench, box, 34-in.

Bar, drift, 18-in. Wrench, deep socket, 15 4-in.
Hammer, 2-1b Wrench, open-end, 9j¢-in.
Hoist, chain Wrench, open-end, 114-in.
Pliers Wrench, open-end, 3¥4-in.
Puller, final drive pinion Wrench, open-end, 7s-in.
Rope Wrench, open-end, 1%¢-in.
Ruler or scale, 12-in. Wrench, socket, 9}¢-in.
Screwdriver, 8-in. Wrench, socket, 34-in.
Wire, lock Wrench, socket, 7s-in., with
Wrench, 2-in. extension

Wrench, 2 2-in. Wrench, spanner

b. Procedure.

(1) SET CLUTCHES IN COMPARTMENTS.

Lower clutch and drum assemblies into compartments in trans-
mission case with attaching flanges of brake drums toward outside
of tractor (fig. 125).

(2) INSTALL STEERING CLUTCH SHAFT.

Puller, final drive pinion Wrench, 2-in.
assembly Wrench, 2 %-in.
Rope

(a) Install bolts of pinion puller in end of steering clutch shaft as
described in paragraph 47 b (9) (c), and insert shaft through open-
ing for final drive pinion (fig. 122). Hold clutch assembly suspended
with rope and insert shaft through clutch assembly.

(b) Next install an adjustable spacer (fig. 144) on shaft with cap
screw in spacer toward center of tractor; then push shaft through
bevel gear hup, after alining splines on shaft with splines in hub. As
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shaft) in spacers (9j4-in. wrench) and install lock wire (pliers)
through heads of setscrews and around spacers. '

(5) INSTALL BRAKE LEVERS.

Hammer, 2-1b Wrench, ¥4-in. (2)
Pliers

(a) Turn brake bell crank into position (fig. 117) and install
brake lever on shaft over key (fig. 124). Tap lever on with hammer,
and install the clamp bolt in lever (two 3%4-in. wrenches). Connect
brake spring to lever and spring support (fig. 123). Install yoke pin
holding brake rod to brake lever, and secure with cotter pin (pliers).

(b) Repeat above operations on other side of tractor.

(6) INSsTALL FINAL DRIVE PINION ASSEMBLY.

Refer to paragraph 20, b (6), (7).

(7) ConNNECT BRAKE DRUMS TO DRIVEN HuUBS.

Bar, 6-ft Wrench, box, 34-in.

Slide brake drums against driven hubs; line up holes in drums with
holes in driven hub; attach brake drums to driven hubs with eight
Y- by 13s-inch cap screws in each hub (fig. 1). It will be necessary to
roll tractor forward, or back, with bar to install these cap screws.
Tighten the cap screws securely (%4-in. wrench).

(8) INSTALL AND CONNECT BRAKE BAND ASSEMBLIES.

Pliers Wrench, deep socket, 15/ ¢-in.

(a) Spread ends of bands apart, with adjusting bolt ends of bands
towards front of tractor (fig. 117). Rotate ends of bands opposite the
ends with adjusting bolts around and under brake drums until adjust-
ing bolt is at top front of compartment and pointing forward.

(b) Check to determine if bands were bent in process of installing
them on drums, by compressing them around drums by hand. If bent,
insert a small wood block between brake and drum at bend, and press
on band at both sides of block to spring band back into shape, so it
will fit curve of drum. If band is bent and not reshaped, the band will
contact drum only at bent point, and will wear through at this point
very quickly.

(c) Install pin through end of brake band and bell crank (fig. 117),
and install cotter pin (pliers).

(d) Install swivel pin in upper part of bell crank (fig. 116). Slip
spring onto adjusting bolt and insert end of adjusting bolt through
swivel pin.

(e) Install adjusting nut on end of adjusting bolt (!5]4-in. wrench).
Adjust brakes after tractor is assembled.

(9) INSTALL EQUALIZER BAR.

ch_lgch, open-rnd, 15/ g-in. Wrench, socket, 7/3-in.
' ole 140
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Place spacer in equalizer bar and hold it in bottom of steering
clutch compartment over hole at inner edge of brake drum, with
off-set arms toward drum (fig. 114). Have man under tractor insert
bolt %3- by 3V4 inches up through hole in case and spacer. Install flat
washer, lock washer and nut on bolt, and have man underneath
tighten bolt with wrench (7s-in. wrench) (fig. 113), while man on top
holds nut (15/4-in. wrench). Repeat for other side.

(10) INsTALL THROW-OUT FORKS ASSEMBLIES.

Lower throw-out forks into steering clutch compartment so that
ball pivots on lower legs of forks set in slots of equalizers (fig. 112).

(11) INsTALL STEERING CLUTCH COVERS.

Pliers Wrench, %-in. (2)

Install gasket and steering clutch cover in position on each com-
partment. See that ball end of throw-out adjusting screw enters hollow
of thrust pin on each cover (fig. 146). Install rear fender angle
brackets in place on covers (fig. 109). Install the six Y2- by 1Y2-inch
bolts with lock washers through angles and rear fenders, but do not
tighten. Install the six Y2- by 134-inch cap screws with lock washers
holding fender brackets to clutch covers (%4-in wrench). Install the
eight Y- by 1V%-inch cap screws with lock washers holding clutch
covers to transmission case (%4-in. wrench). Tighten all bolts and
cap screws on covers and brackets (two ¥4-in. wrenches). Hook return
spring (fig. 111) onto dowel in case above each throw-out fork
(pliers). Install brake hole covers and gaskets (fig. 115) with two
Y2- by 1Yg-inch cap screws with lock washers (34-in. wrench).

(12) ConNNEcT CONTROL RoODs.

Pliers

Connect steering clutch control level rods to lever assemblies on top
of each steering clutch cover with yoke pin and cotter pin (fig. 109).

(13) CONNECT LUBRICATING TUBES,

Wrench, 15/ 4-in. Wrench, open-end, '1}4-in.

Insert lubricating tubes up through holes in covers (fig. 110) and
secure with four special jam nuts. Hold '1{4-inch wrench on con-
nection under covers while tightening jam nuts on lubricating tubes
(1%4¢-in. wrench), to prevent twisting tubes. Pump lubricant through
fittings to make sure throw-out bearings will be lubricated, and tubes
will not be broken.

(14) ApjusTt STEERING CLUTCHES.

Refer to paragraph 52. Adjust clutches as outlined therein.

(15) INsTALL Top COVERS.

Wrench, 3/4-in,

Install top cover plates (fig. 109) and gaskets in position and secure
with one V,2- by 5Vs-inch cap screw and two Y- by 34-inch cap
screws with lock washers on each cover.
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(16) INsTALL POWER TAKE-OFF CONTROL LINKAGE.
Pliers Wrench, 34-in.

(a) Install lever assembly (fig. 108) on tractor with two V- by
1%-inch capscrews with lock washers holding power take-off control
bracket to right steering clutch cover (34-in. wrench).

(b) Insert control arm end in shifter shaft of power take-off and
secure with flat washer and cotter pin (pliers). Connect front rod to
front lever on right side of floor plate (fig. 107) with pin and cotter
pin (pliers).

(17) INsTALL PrRiMARY FUEL FILTER.

Wrench, open-end, % -in. Wrench, open-end, 7j3-in.
Wrench, open-end, 34-in.

(a) Install filter bracket on right rear fender with two 34- by 1-
inch SAE cap screws with lock washers (%,;-in. wrench) (fig. 105).

(b) Connect inlet and outlet lines to primary fuel filter (fig. 105)
(%4- and 7s-in. wrenches).

(18) INstALL TooL Box.

Wrench, 9 4-in. (2)
Install tool box on left rear fender with a 33- by l-inch bolt with
lock washer (fig. 106).

(19) INsTALL SEAT FRAME, FUEL TANK, AND PACK CARRIER.
Hoist, chain Wrench, 33-in. (2)
Rope

(a) Using chain hoist and rope, lower fuel tank, street plate box,
pack carrier, and seat frame into position as a unit (fig. 104).

(b) All bolts, nuts, and lock washers should be installed before
they are tightened. Install twelve '2- by l-inch bolts with lock
washers holding fuel tank to street plate box on left top fender. Install
three 12- by 1%:-inch bolts with lock washers holding fuel tank to
left rear fender. Install the three '%- by 1li-inch bolts with lock
washers holding tool box to left floor plates and seat frame. Install
the four Y42- by 1V4-inch bolts with lock washers, holding fuel tank
to right top fender (fig. 102). Install one Y2- by 1Y2-inch bolt with
lock washer holding fuel tank and wire clip to inside corner of
right top fender. Install ten '%2- by 1l-inch bolts with lock washers
holding seat frame to right top fender. Install two Y2- by 1l-inch bolts
with lock washers holding brace between seat frame and preheater
box. Install the three 1%2- by 1}4-inch bolts with lock washers holding
seat frame to right floor plate (fig. 101). Tighten all nuts (two 34-in.
wrenches).

(20) INSTALL SEAT CUSHIONS.

Install seat cushions on seat frame.
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(21) ApJusT BRAKES.
Refer to paragraph 64.
52. ADJUSTMENT.

a. Tools Required.
Pliers Wrench, open-end, %4-in.
Ruler or scale, 12-in. Wrench, socket, 34-in.

b. Procedure (refer to fig. 146).

(1) Check for adjustment. (Check each clutch separately.)
Ruler or scale, 12-in.

(a) Place one end of a ruler or scale against the dash so it pro-
jects horizontally past the top of the steering clutch lever.

(b) Push the lever forward as far as it will go; at this point the
bottom end of the lever strikes a stop on the gear shifter housing,
and prevents it from going too far forward.

(c) Pull the lever back until the lost motion is taken up. This can
easily be felt by a definite increase in the pull required to release the
clutch.

(d) Observe the measurement of the distance between the dash
and the top of the lever when it is in its forward position, and also
the distance when the lever is pulled back to the position where the
lost motion is all taken up. The free motion, or difference between
these two measurements, should not be less than 3 inches and not
more than 51, inches. As the steering clutches wear, the free motion
of the levers becomes less. If the free motion of the lever is less than
3 inches, it is an indication that adjustment is necessary.

(2) Apjust FREE TRAVEL OF THRUST PIN.

Pliers Wrench, open-end, 34-in.
Ruler or scale, 12-in.

(a) With steering clutch lever ahead as far as it will go, the
shoulder of thrust pin should contact boss on steering clutch control
bracket. When steering clutch lever is pulled back to end of its free
travel, where disengagement of clutch begins, top of throw-out fork
and thrust pin should move out and there should be 3]-inch clear-
ance between shoulder of thrust pin and boss on steering clutch
control bracket.

(b) If thrust pin shoulder does not move back against boss on
bracket when lever is ahead against stop, loosen jam nut on adjusting
rod (34-in. wrench) and remove yoke pin (pliers). Turn adjusting
rod out of yoke end (counterclockwise) one-half turn and replace pin.
Test to see if shoulder of thrust pin contacts boss on bracket, if neces-
sary, turn rod out of yoke end until contact is established.

O & C 143



N Original from
o d b
igitized by GOGSIE UNIVERSITY OF CALIFORNIA



T™ 9-1783C
5§-53

CLUTCH ASSEMBLIES

at this point, it is possible for the clutch throw-out bearings to ride
against the shifter plate even though the steering clutch levers are
adjusted as specified.

53. SPECIAL TOOLS.

a. Tools and equipment required other than ordinary hand tools
are:

Hoist, chain Wrench, spanner
Puller, final drive pinion

GO 8]'3 145



T™ 9-1783C
54.55

ORDNANCE MAINTENANCE — MEDIUM TRACTOR M1 (ALLIS-CHALMERS HD-7W)
ELECTRICAL SYSTEM, POWER TRAIN, FRAME, AND TRACKS

CHAPTER 9
STEERING CLUTCHES (Cont'd)

Section Il

STEERING CLUTCH CONTROLS
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54. DESCRIPTION.

a. Steering levers are mounted on shafts protruding from the
transmission gear shifter housing. The steering levers are connected
to rods running to the bell crank levers on the steering clutch covers.
Pulling back on a steering lever operates an adjustable bell crank
arrangement in the steering clutch cover that moves the throw-out
fork and bearings on the throw-out fork in the steering clutch com-
partment towards the shifter plate of the steering clutch assembly.
The bearings roll on and bear against the shifter plate to compress
the steering clutch springs and disengage the clutch.

55. TROUBLE SHOOTING.
a. Clutch Fails to Disengage When Lever Is Pulled Back.

Possible Cause Possible Remedy

Throw-out fork bearings damaged. Replace bearings, check adjust-
ments, and check grease tube
for leaks.

Rod broken between lever and Repair or replace rod.

bell crank in steering clutch
cover.

Controls out of adjustment. Adjust as explained in TM
9-783B, or in paragraph 52 of
this manual.

b. Steering Lever Sticks and Will Not Return to Forward

Position.

Spring on control rod broken. Replace spring.
Thrust pin sticking in steering Remove pin and examine for
clutch cover. cause of sticking; repair if pos-

sible; if not, replace pin.
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Possible Cause Possible Remedy
Control linkage binding. Controls may be binding in link-

age, or may be bent, or clogged
with dirt or mud.

c. Controls Work Abnormally Hard.

Splines in brake drum may be Examine and replace necessary
worn and ridged. parts.
Controls binding or jammed. Examine for bent or broken parts.

56. DISASSEMBLY OF STEERING CLUTCH CONTROLS.
a. Tools and Equipment Required.

Bar, pry Wrench, %¢-in. (2)
Hammer, soft Wrench, 7s-in.

Pliers Wrench, open-end, 7)-in.
Press, arbor Wrench, open-end, %-in. (2)

b. Procedure (fig. 146).
(1) DISASSEMBLE STEERING LEVER ASSEMBLY.

Press, arbor

Place lever in press and, using arbor of suitable size, press bushing
from lever.

(2) DrIsASSEMBLE STEERING CLUTCH COVER.

Bar, pry Wrench, 9% ¢-in. (2)
Pliers

(a) Remove clamp bolt from top lever (two 9 4-in. wrenches).
Pry lever off pivot shaft (pry bar), and remove half-moon key
(pliers).

(b) Push pivot shaft out of cover toward bottom of case; roller
bearings and spacer will come out with shaft. Pull thrust pin from
cover. Remove cap screw (9¢-in. wrench) and tap lever off bottom
of pivot pin (hammer).

(c) Press oil seal and outer bearing races out of pivot shaft open-
ing (arbor press). '

(3) DisasSsEMBLE THROW-OUT FORK ASSEMBLY.

Hammer, soft Wrench, open-end, 74¢-in.
Pliers Wrench, open-end, 34-in. (2)
Wrench, 73-in.

(a) Unscrew lubricating tube out of pipe elbows (7;4-in. wrench),
and unscrew pipe elbows out of bearing pins (pliers) (fig. 147).

(b) Remove nuts from end of bearing pins (7-in. wrench) and
tap pins out of arms of fork with soft hammer (fig. 147). Bearings
and spacers will remain on pins.

(c) Remove spacers and drive pins out of bearings (hammer).

(d) Loosen clamp bolt (two %4-in. wrenches) and turn adjusting

rew out of rop of fork (34-in. wrench).
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58. ASSEMBLY OF STEERING CLUTCH CONTROLS.
a. Tools Required.

Hammer, 2-lb Wrench, 9j4-in. (2)
Hammer, soft Wrench, 7s-in.
Pliers Wrench, open-end, 74¢-in.

Press, arbor

b. Procedure.
(1) ASSEMBLE THROW-OUT FORK ASSEMBLY (fig. 147).

Hammer, soft Wrench, 7s-in.
Pliers Wrench, open-end, 7¢-in.

(a) Screw adjusting screw into top of fork with ball end so it will
be towards center of tractor when fork is installed.

(b) Tap pins through bearings (hammer); then slip spacers onto
pins and drive pins through arms of fork. Install lock washers and
nuts, and tighten securely (7s-in. wrench).

(c) Screw pipe elbows into ends of bearing pins (pliers). Screw
lubricating tubes into elbows (7i4-in. wrench). Install lubrication
fittings in upper ends of tubes, if they were removed (7}4-in. wrench).

(2) AsseMBLE STEERING CLuTCH COVER (fig. 146).

Hammer, 2-1b Wrench, 9 ¢-1n. (2)
Press, arbor

(a) Press bearing races into pivot pin opening from each end of
opening for pivot pin (arbor press), so that ends of bushings are
flush with opening.

(b) Tap key into slot in bottom end of pivot pin, then tap lower
lever onto pin and key (hammer). Install cap screw through lever
and tighten (9)¢-in. wrench).

(c) Place a roller bearing on pivot pin, then add spacer and second
roller bearing. Insert pin and bearings up through opening in cover
and block under end of pin; then slip oil seal over top of pin and tap
into opening above top bearing (hammer).

(d) Install half-moon key into slot in top end of pivot pin and
tap top lever onto pin (hammer). Install clamp bolt in lever and
tighten (two 9] ¢-in. wrenches).

(e) Slip thrust pin into place in cover with socket end of thrust
pin towards open side of cover.

(3) PRESs BUSHING INTO STEERING LEVER.
Press, arbor

Press new bushings into lever and ream, if necessary, for a free
fit on shaft.
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TRACTOR BRAKES
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59. DESCRIPTION.

a. The brakes are of the mechanical type, operated by foot pedals.
One-piece steel bands, lined with seven sections of molded or woven
lining, encircle the brake drums enclosing the steering clutch
assemblies. Bell cranks mounted on shafts in the steering clutch
compartments are activated by linkage from the brake pedals to
compress the brake bands around the brake drum. The brake bands,
when not in use, are supported at the bottom by the brake locating
screws, and held away from the brake drum by springs in the linkage.
This allows brake drums to rotate inside the brake bands with a
slight clearance. An adjusting screw provides a means of adjusting
brakes. Locks on the brake pedal assemblies make it possible to
set the brakes in engaged position for parking purposes.

60. TROUBLE SHOOTING.
a. Brakes Do Not Hold.

Possible Cause Possible Remedy
Brake lining worn. Replace lining.
Improper brake adjustment. Adjust brakes
Oil on brakes. Wash brakes and check to de-
termine source of oil.
Brake band broken. Replace band.
Broken controls or linkage. Replace broken parts.
b. Brakes Get Hot.
Brakes adjusted too tight. Adjust brakes to proper clear-
ances.
Return spring broken. Replace spring.
Brakes do not disengage com- Free up controls and lubricate
pletely (brakes stick). with light oil.
rc 150
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c. Brake Lining Wears Fast.
Possible Cause

Improper brake adjustment.

Brake controls bind and hold
brake on.

Brake drums scored.

Operator does not handle brakes
according to instructions.

d. Brake Pedals Work Up

Motion.

Driven hub on final drive pinion
shaft warped, causing brake
drum to run out of line.

Worn or damaged brake drums.

Final drive pinion bearings worn

Possible Remedy

Adjust to proper clearance.

Free up controls and lubricate
with light oil.

Machine face of drums or replace
‘drums (par. 49).

Instruct operator on proper use
of brakes.

and Down When Tractor Is in

Machine face of brake drums or
replace drums.

Repair or replace.
Replace bearings.

or broken.
Loose driven hub on pinion.
Driven hub not square on pinion
shaft.

Tighten pinion nut.
Install correctly.

61. REMOVAL.
a. Tools and Equipment Required.
Hoist, chain
Pliers
Rope
Screwdriver, 10-in.
Wrench, open-end, % -in.
Wrench, open-end, 11¢-in.
Wrench, open-end, 34-in.

Wrench, open-end, 73-in.
Wrench, open-end, 154¢-in.
Wrench, socket, 9 ¢-in.
Wrench, socket, 34-in.
Wrench, socket, 7s-in.
Wrench, socket, 1% ¢-in.

b. Procedure.
(1) REMOVE BRAKE BAND ASSEMBLIES FROM TRACTOR.
Refer to paragraph 47 b (1) through (7).

62. INSPECTION AND REPAIR.

a. Brake Drums. After removing brake band assemblies, inspect
both brake drums to make sure they are smooth. If lining on bands
is worn to the point where the heads of the rivets have contacted the
drums, the drums will probably be scored. The drums may be
chucked in a lathe and machined smooth, if not scored too'deeply
(par. 49).

b. Brake Lining. Wash brake bands and linings with dry-clean-
ing solvent.}f linings seem brittle and are glazed, replace them. The
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original thickness of the lining is %4 inch. If lining is worn to the
point where in a short time the heads of rivets will be rubbing on
drum, remove the old lining from the band, discard it, and reline
the band. Remove old lining by punching out the rivets, and install
the new lining, either with the use of a brake lining machine, or a
brake rivet anvil and punch set.

c. Brake Bands and Linkage. Inspect all linkage and bands for
general condition. Replace badly worn pins and linkage where neces-
sary. Make sure rivets in ends of bands are tight. Straighten bent or
twisted bands.

63. INSTALLATION.
a. Tools and Equipment Required.

Hoist, chain Wrench, open-end, 114¢-in.
Pliers Wrench, open-end, 34-in.
Rope Wrench, open-end, 7/s-in.
Ruler or scale, 12-in. Wrench, open-end, 1% 4-in.
Screwdriver, 8-in. Wrench, socket, 9 ¢-in.
Wrench, deep socket, 15/¢-in. Wrench, socket, ¥4-in.
Wrench, open-end, 9%4-in. Wrench, socket, 7s-in.

b. Procedure. Refer to paragraph 51 b (8) through (21). After
installing clutches, adjust as outlined in next paragraph.

64. ADJUSTMENT.
a. Tools Required.

Screwdriver, 8-in. Wrench, deep socket, 1% ¢-in.
Wrench, 34-in.

b. Procedure. NOTE: The brake locating screw located in the
bottom of the steering clutch and brake compartment requires ad-
justment only when the brakes have been removed and are again
installed. After this screw has been adjusted, it is not necessary to
readjust it in subsequent adjustments of the brakes. The screw
supports the weight of the band to prevent the brake band assembly
from sagging onto the brake drum and wearing the lining on the
top part of the band.

(1) ApJjusT BRAKE LOCATING SCREW (only after installation of
brakes.)

Screwdriver, 8-in. Wrench, 34-in.

Loosen lock nut on screw from underneath steering clutch com-
partment of transmission case (34-in. wrench). With screwdriver,
turn screw into case until it pushes brake band against brake drum.
Screw will then be tight. Then back screw out one-half turn and
tighten lock nut. This will allow a slight clearance between band
and drum.
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65. GENERAL DESCRIPTION.

a. Construction. The transmission gears, gearshift assembly, bevel
gear and pinion, and steering clutches are all contained in a large
casting called the transmission case. This case acts as the main
frame of the tractor; it is divided into five compartments. The front
compartment houses the master clutch controls; the center compart-
ment houses the transmission gears and gearshift assembly; and the
center rear compartment houses the bevel gear and pinion. The
steering clutches are in separate compartments on each side of the
bevel gear compartment in rear of case. The engine is connected
to the front of the transmission case by the engine spacer. The final
drive cases are bolted to the sides of the case, the power take-off
and pintle assemblies to the rear, and the stabilizer assembly is
bolted to and supports the front end of case. The gearshift mecha-
nism consists of sliding shafts controlled by the gearshift lever.
Forks, the ends of which fit into collars on three sliding gears in the
transmission, are bolted to these shafts.

b. Operation. Power is delivered by the engine to the trans-
mission, through the clutch shaft and gear. The desired speed or
power is obtained by shifting the gearshift lever into different posi-
tions. Shifting of the lever determines which sliding gear meshes
with gear to turn the bevel pinion and shaft at the proper speed.
This action, in turn, drives the bevel gear and final drive gears
through the steering clutches. For low speeds, small pinion gears
mesh with larger gears and the result is nrore pull at the same
governed engine speed. To increase the speed, larger pinion gears
mesh with smaller gears and the speed of the tractor is increased,
but pull is decreased in direct proportion to the increased speed.
For driving tractor in reverse, another gear is brought into play
which reverses the direction of the bevel pinion and shaft.
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CHAPTER 11
TRANSMISSION AND GEARSHIFT MECHANISM (Cont'd)

Section I

TROUBLE SHOOTING FOR TRANSMISSION GEARS
AND GEARSHIFT ASSEMBLY

Trouble shooting
66. TROUBLE SHOOTING.

--------------

Paragraph

...................... 66

a. Gears Disengage While Tractor Is in Operation.

Possible Cause
Shifting lever does not have
enough travel to move shifter
shafts into locking position.
Qear shifter locks worn or springs
weak.

Possible Remedy
Adjust lever so shafts can lock.

Repair or replace worn parts or
weak springs.

b. Gears Not in Full Mesh While in Operation.

Shifter fork locks worn.

Shifter fork worn or damaged.

Shifter controls not properly ad-
justed.

Worn or broken bearings.

c. Gears Hard to Shift.

Oil in transmission too heavy.

Worn shifting controls.

Insufficient clearance between
clutch release bearing carrier
and clutch brake.

Lining on master clutch brake
worn out.

Lining torn loose on master-clutch
disk (clutch will not disengage
fully).

Burred gears.

d. Gear or Bearing Failure.

Tractor has been operated with
insufficient amount of oil in
transmission case.

Google

Repair or replace.
Repair or replace.
Adjust controls for proper mesh.

Replace bearings.

Drain and fill with oil of recom-
mended weight for prevailing
temperature.

Repair or replace worn parts.

Adjust to proper clearance.

Replace lining.

Replace clutch disk assembly.

Repair or replace.

Rebuild transmission and fill to
proper level with correct oil.
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Possible Cause
Wrong kind of oil has been used.

Dirt or other foreign material in
oil.

Operator continually clashes
gears in shifting.

e. Noise in Transmission.

Bevel gear and bevel pinion gear
not in proper mesh.

Bevel gear hub bearings out of
adjustment.

Bearing worn or failed.

Gears badly worn.

Bevel pinion shaft worn or
twisted.

Reverse idler or top transmission
shaft worn or twisted.

Foreign material in oil.

Broken or damaged transmission
case.

Gears clash because of improper
spacing on shafts.

Tooth broken off gear.

Oil level very low.

Google

Possible Remedy

Rebuild transmission and refer to
manufacturer’s recommenda-
tions on oil to be used.

Drain oil from case regularly,
flush case and refill with clean
oil.

This can result in small metal
pieces being broken off gears
and lodging in gears or bear-
ings. Make sure gears are stop-
ped before attempting to shift
into another gear.

Adjust for proper mesh (par. 70).
Adjust as outlined (par. 70).

Replace bearing.
Replace gears.
Replace shaft and pinion.

Replace damaged parts.

Drain, flush, and fill with clean
oil.
Repair or replace.

Check spacing of gears and ad-
just spacing where needed.

Replace damaged gear.

Add oil to bring level up to
“FULL” mark on bayonet gage.
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67. DESCRIPTION.

a. Transmission Gears. The transmission gear system is of the
selective speed type and is designed to furnish the proper gear re-
duction for varying load requirements. The clutch shaft, supported
by the pilot bearing in the flywheel at the front end and a ball
bearing at the rear end, transmits the power from the engine through
a set of gears to the top transmission shaft. The power take-off is
connected by a splined coupling to this top shaft. There are two
sliding gears on the top shaft and one on the bevel pinion shaft.
Each of these gears may be brought into mesh and held in mesh
with a different mating gear by means of the gear shift lever and
mechanism (sec. IV) to obtain the desired speed for the power
required. The low and reverse pinion on the top shaft may be
engaged with the reverse idler gear on the reverse idler gear shaft
to allow for backing the tractor and load.

b. Bevel Pinion and Gear. The bevel pinion on the end of the
lower or bevel pinion shaft is cast integral with this shaft and extends
into the bevel gear compartment at rear of transmission case. Teeth
on the bevel pinion and gear are cut in a spiral shape and made in
matched sets. Both pinion and gear must be replaced if replacement
of either is necessary. The bevel gear is mounted on a hub through
which the splined steering clutch shaft extends. The bevel gear and
hub rotate on tapered roller bearings. The steering clutch shaft,
splined to engage in the splines inside of the bevel gear hub, drives
the steering clutches, which in turn drive the final drive pinion and
gear and drive sprockets.

¢. Clutch Shaft. The master clutch driven disk hub is splined
and engages in splines on the front end of the master clutch shaft.
The master clutch brake assembly (in halves) clamps around the
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clutch shaft and is used as a means of stopping the rotation of the
transmission gears for shifting into another gear. This is accomplished
by forcing the clutch release bearing carrier against the rotating
brake with the clutch lever, after the clutch has been disengaged.

d. Mile Meter. A worm gear is located on the front end of the
bevel pinion shaft to drive the mile meter gear assembly contained
in the mile meter housing. The mile meter housing takes the place
of the front bevel pinion shaft bearing retainer. An enclosed flexible
cable extends from this housing through a hole in the transmission
case to the mile meter in the dash.

68. REMOVAL AND DISASSEMBLY OF TRANSMISSION AND

GEARS.

a. Tools and Equipment Required.
Bar, 6-ft Wrench, open-end, Y2-in.
Bar, pry Wrench, open-end, 9¢-1n,
Chisel, 34-in. with extension
Hammer, 12-1b Wrench, open-end, 11fg-in.
Hammer, 2-1b Wrench, open-end, ¥4-in.
Hardwood block, (2) Wrench, open-end, 7g-in.
Hoist, chain Wrench, open-end, 13¢-in.
Jack, hydraulic, 10-ton Wrench, open-end, 1-in.
Pipe, 2-in,, 3-ft long Wrench, open-end, 17¢-in.
Pliers Wrench, open-end, 2v,-in.
Press, arbor Wrench, open-end, 234-in.
Puller, final drive pinion Wrench, open-end, 3%-in.
Punch, small Wrench, socket, ;-in.
Punch, 10-in. Wrench, socket, 9¢-in.
Punch, 24-in. Wrench, socket, 34-in.
Rope Wrench, socket, 7s-in.,, with
Screwdriver, 6-in. extension
Screwdriver, 10-in. Wrench, socket, 1% 4-in.
Steel disk, 1%-in. thick Wrench, socket, 1-in.
Wrench, 34-in. Wrench, socket, 1V3-in.
Wrench, 7¢-in. Wrench, socket, 15¢-in,,
Wrench, 5s-in. with long extension
Wrench, 2-in. Wrench, spanner

Wrench, box, 34-in.
b. Procedure.
(1) REMOVE ENGINE FROM TRACTOR.
Refer to TM 9-783B or TM 9-1783A for removal procedure.
(2) REMOVE STEERING CLUTCH ASSEMBLIES.
Refer to paragraph 47, and follow procedure outlined.
(3) REMOVE GEARSHIFTER ASSEMBLY.
Wrench, %-in. (2)
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clutch shaft and gear assembly from opening at top of case from
which gear-shifter assembly was removed (fig. 178). Block under
case to hold it in that position.

(14) REMOVE BEARING FROM CLUTCH SHAFT.
Press, arbor

NOTE: Do not remove this bearing from shaft unless bearing
is damaged and is to be replaced, as the oil scoop (fig. 183) will be
cut off in removal and the installation of a new oil scoop will be
necessary. This oil scoop delivers oil to a drilled passage in shaft
to lubricate top shaft bearing. Press bearing off in arbor press if
necessary. Then drill out the portion of scoop remaining in shaft.

NOTE: If transmission case is to be replaced, it will be necessary
to remove the final drives, engine spacer and support, stabilizer
spring, stabilizer link shaft, cowl, and fenders. In this event, refer
to the sections of the book covering the removal of the various
assemblies, and follow procedure outlined for their removal.

69. INSPECTION AND REPAIR OF PARTS.

a. Transmission Gears. Clean and inspect all gears for general
wear. Check to see if gears have been meshing fully with their mating
gears. If ends of gear teeth are burred, smooth teeth with a small
stone or file. If gears are badly worn, splines or teeth are damaged
or broken, discard them and replace with new gears.

b. Bearings and Shafts. Clean bearings and shafts thoroughly
and inspect shafts for wear; bearings must fit snugly on shafts.
Bearing balls, rollers, or races must be smooth and bright; bearings
with chipped or rough balls, rollers, or races must be replaced. If
bearings are blue or discolored, it is an indication that they have
been overheated, and are unfit for further use; replace with new.
ones. Oil bearings with light engine oil after cleaning and inspecting
them, and spin bearings. Bearings should roll smoothly and quietly.
CAUTION: Do not spin bearings with compressed air when drying
them after cleaning. Inspect shafts for straightness and see that
splined sliding gears slide easily on splines in shafts. Inspect threaded
ends of bevel pinion shaft to make sure threads are not damaged.
Place shaft in lathe and retrace threads, if threads are merely burred,
so that nut will not start on. Also inspect threads in nut.

c. Bevel Gear and Pinion. Inspect bevel gear and pinion for
worn or broken teeth. If teeth on gears are worn to a sharp edge,
replace with new bevel gear and bevel pinion and shaft. The bevel
pinion and gear must both be replaced if it is necessary to replace
either, as these are matched sets of gears. Examine bevel gear hub
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70. ASSEMBLY AND INSTALLATION OF TRANSMISSION
GEARS.

a. Tools and Equipment Required.

Bar, 6-ft Wrench, 3s-in,
Bar, drift, brass Wrench, 2-in.
Bar, drift, 18-in. Wrench, 234-in.
Calipers, 2-in., inside Wrench, box, 34-in,
Calipers, 6-in., outside Wrench, deep socket, 13¢-in.
Gage, dial Wrench, engine cranking
Hammer, 2-1b Wrench, open-end, Y2-in.
Hammer, soft Wrench, open-end, %¢-in. (2)
Hardwood block Wrench, open-end, 1144-in.
Hoist, chain Wrench, open-end, ¥;-in.
Jack, hydraulic, 10-ton Wrench, open-end, 7s-in.
Pliers Wrench, open-end, 13¢-in.
Press, arbor Wrench, open-end, 114-in.
Puller, final drive pinion Wrench, open-end, 17%¢-in.
Punch, 10-in. Wrench, open-end, 2Y2-in.
Punch, small Wrench, socket, 12-in.
Rope Wrench, socket, 9;¢-in.
Ruler or scale, 12-in, Wrench, socket, 34-in, with
Scale, 6-in., with 1;,-in. extension

graduations Wrench, socket, 7s-in., with
Screwdriver, 6-in. extension
Screwdriver, 8-in. Wrench, socket, 15¢-in.
Screwdriver, 10-in. Wrench, socket, 1-in.
Shellac Wrench, socket, 1l3-in.
Steel plate, 2-in. thick Wrench, socket, 13 ¢-in,,
Wire, lock « with long extension
Wrench, 34-in. Wrench, spanner

Wrench, 7¢-in.

b. Procedure. ’
(1) AsseMBLE CLUTCH SHAFT ASSEMBLY.

Hammer, 2-1b Punch, small
Press, arbor

(a) Press bearing onto clutch shaft with arbor press (fig. 182).

(b) After bearing is pressed on, install a new oil scoop (par.
68 b (14) ) in shaft (fig. 183). Push or tap the new scoop all the
way into the hole in side of shaft (fig. 183), with lip of scoop facing
in direction shown, (toward direction of rotation of shaft). Insert a
punch into hole in gear end of shaft, and bend inner end of scoop
to hold it in place. Use care not to shear off end of scoop with
punch. Lubricate bearing with light engine oil.

180
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high nuts at sides of spacer; install a %3- by 31%-inch bolt with high
nut on each side in the two smaller lower holes; install two 34- by
33%4-inch bolts with high nuts in bottom holes. Tighten all bolts
with above wrenches. Remove jack from underneath tractor and
blocks from underneath winch.

(4) ConNNECT REAR FENDERS AND CowL TO ENGINE SUPPORT

AND SPACER.
Wrench, 34-in.

(a) Install the two Y2- x l-inch cap screws with lock washers
holding right rear fender to engine support (fig. 331), and three
cap screws of same size holding left rear fender to engine support.

(b) Install the Y2- x l-inch cap screws and lock washers holding
right side of cowl to engine support (fig. 321) and the Y2- x 1Y4-inch
cap screw and lock washer holding battery ground cable and cowl
to left side of engine spacer. NOTE: Paragraphs 70 b (1) through
(4) apply only when clutch shaft has been removed. All other gears
and shafts in transmission can be removed or installed without this
procedure.

(5) INsTALL BEVEL PINION SHAFT AND GEARS.

(a) Lubricate with oil and start rear pinion shaft roller bearing
into bottom bore in rear of transmission compartment from rear.
Insert end of bevel pinion shaft (fig. 177) through bearing and a
little way into transmission compartment.

(b) Lubricate splines in gears and place the gears on shaft in the
following order and in position named, pushing shaft through farther
as each gear is installed. Install reverse gear (32 teeth) (fig. 184)
on shaft with long part of hub toward master clutch compartment;
low speed gear (37 teeth) with long part of hub toward bevel gear
compartment; second gear (33 teeth) with long part of hub toward
master clutch compartment; third gear and hub (29 teeth and 22
teeth) with long part of hub toward bevel gear compartment. Install
idler gear and bearing assembly (26 teeth and 22 teeth) (figs. 185,
186, 187) with smaller gear toward bevel gear compartment. Push
shaft forward; then install thrust washer with machined surface
toward gear and bevel side towards front of shaft.

(6) INSTALL PINION SHAFT BEARINGS.

Bar, drift, brass Press, arbor
Hammer, 2-1b Punch, 10-in.
Hardwood block Wrench, open-end, 17 ¢-in.

(a) Drive pinion shaft and rear bearing into place with hammer
and hardwood block, supporting front end of shaft in line with center
of front hole.

(b) Using arbor press, press front pinion shaft bearing into bearing
cage with snap ring groove in outer bearing race towards front of
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compartment (fig. 169), and through bevel gear. Line up holes in
hub with bolts in gear.

(d) Block gear in compartment and place a steel plate 12 inch
thick against right end of hub. Place hydraulic jack between steel
plate and outer wall of right steering clutch compartment (fig. 168),
and press hub over bolts through gear and onto bolts in gear. Install
six nut locks and twelve Y2-inch high nuts on bolts (fig. 165). Do
not tighten these bolts.

(e) Lubricate bearings, then tap right-hand bearing cup into bore
in case over bearing roller with soft hammer (fig. 197). Install shims
and bearing retainer over right-hand bearing and secure it to case
with six Y2- by 134-inch cap screws with lock washers (%4-in. wrench)
(fig. 198).

(f) Install left-hand bearing roller assembly on left end of bevel
gear hub (hammer and drift bar), and tap bearing cup into bore in
case over bearing roller assembly in same manner as the right-hand
assembly. Install shims and bearing retainer in same manner.

(g) Tighten bevel gear bolts securely, drawing gear tightly against
flange on hub (34-in. box wrench) (fig. 165); then bend nut locks
against nuts with hammer and drift bar to prevent nuts from loosen-
ing (fig. 199).

(13) Apjust BEVEL GEAR HUB BEARINGS.
Wrench, socket, 34-in,

See that bevel gear is not tight against pinion; then add or remove
shims from between bearing retainers and case (fig. 198) until
bearings are adjusted to the point where bearings are snug but bevel
gear can be rotated freely. All retainer cap screws must be tight
when test is made.

(14) ApjusT BEVEL PINION TO BEVEL GEAR.
Calipers, 2-in., inside Scale, 6-in., with 1 ,-in.
Calipers, 6-in., outside graduations

NOTE: The bevel gear and pinion are matched sets; both should
be replaced if necessary to replace either. These are spiral gears and
require more accurate adjustment than gears with straight teeth.
The correct position for setting the spiral bevel pinion has been
determined on the gear lapping machine at the factory. The correct
distance from the center of the bevel gear hub to the small end
of the pinion is etched on the small end of the pinion (fig. 200).
Theoretically this distance is 4.322 inches, but actually varies for
each matched set of gears. In all cases, however, the distance etched
on the pinion should be used. Adjust gears as follows: '
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FIGURE 200-—BEVEL PINION ADJUSTMENT

Figure 200 — Bevel Pinion Adjustment

(a) Measure the outside diameter of the flange of bevel gear
hub to which bevel gear attaches. Use outside calipers. Divide this
distance by two. The result will be the distance from center of
bore of hub to outside of hub flange.

(b) Subtract this distance from the dimension etched on the end
of the bevel pinion. Set inside calipers to dimension obtained. Check
between edge of hub flange and end of pinion to see if measurement
is right (fig. 200); if not, it can be corrected by removing the mile
meter housing at the front of bevel pinion shaft, removing the snap
ring; and adding or removing shims to correct distance. The snap
ring and mile meter housing must be installed each time after being
removed to add or remove shims, in order to position pinion shaft
before measurement is checked. Be sure to adjust for a slight back-
lash between mile meter*drive gear and worm, as housing is installed
for last time (par. 70 b (8) ).

(15) Apjgust BEVEL GEAR TO PINION.
Gage, dial Wrench, socket, 34-in.

A backlash of 0.007 inch to 0.011 inch should be allowed when
adjusting bevel gear to pinion; this should be at tightest point. If
there is too much backlash, remove a sufficient number of shims
from back of left-hand bearing retainer, and put the shims removed
under right-hand bearing retainer. This moves the bevel gear closer
to the pinion and decreases the backlash. Reverse above procedure
if there is too little backlash. Always use the same shims that were

removed from one side to add to the other side, so as not to change
bearing adjustment.
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(16) INSTALL SHIFTER SHAFTS AND FORKS.

Hammer, soft Wire, lock
Pliers Wrench, ‘socket, 34-in., with
Screwdriver, 10-in. extension

(a) Lower the fourth speed shifter fork into transmission case and
engage fork in the shifter collar of the third speed gear (fig. 201).
Slide lower shifter shaft from master clutch compartment through
hole in case (fig. 202), through shifter fork, and into support at
center of case. Install shaft lock in place (fig. 161) in clutch com-
partment, and in slot of shaft. Secure with Y2- by 134-inch cap screw
and lock washer (34-in. wrench).

(b) Lower the second and third speed shifter fork into case, and
engage the fork in the shifter fork groove of the second and third
speed pinion (figs. 193 and 203). Slide left upper shifter shaft into
place through master clutch compartment, into case, and through
both fourth speed shifter fork, and second and third speed shifter
forks. Lock in place with setscrew, using large screwdriver (fig. 159).

(c) Place low and reverse shifter fork into case with fork engaging
shifter collar of low and reverse pinion (figs. 193 and 204). Slide
shaft into place from master clutch compartment, through case and
shifter fork. Lock in place with setscrew (screwdriver) (fig. 159).
Install lock wire through both shaft setscrews (pliers).

(d) Install shifter shaft cover cups in case at front end of shifter
shafts (hammer). Lubricate all shifter shafts and shifter fork collars
on gears.

(17) INSTALL GEAR SHIFTER HOUSING ASSEMBLY.

Wrench, socket, ¥4-in.

Shellac gasket to attaching face of gearshifter housing. Set all
gears in neutral position. Lower housing into place, being sure that
lower end of gearshift lever is in proper alinement with slots in
shifter forks. Secure housing with three %2- by 134-inch cap screws
with lock washers (two in front corners and oneat rear) and four
Ya- by 1V2-inch cap screws with lock washers in remaining holes
in sides of housing (figs. 151 and 152).

(18) INSTALL STEERING CLUTCHES.
Refer to paragraph 51 for installation procedure.

(19) INSTALL ENGINE IN TRACTOR.
Refer to TM 9-783B or TM 9-1783A for outlined procedure.

(20) INSTALL POWER TAKE-OFF ASSEMBLY AND PINTLE BRACKET
ASSEMBLY.

Refer to paragraph 30 for installation of power take-off assembly,
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and paragraph 147 for installation of pintle bracket and winch
drive chain.

(21) FiLL OiL COMPARTMENTS.

Refer to TM 9-783B for lubrication instructions and specifications,
and fill transmission and power take-off compartments to prescribed
levels with lubricant. Lubricate all controls and linkage.

71. SPECIAL TOOLS.

a. Special tools or tools other than regular hand tools needed for
removing and installing the transmission gears are as follows:

Calipers, inside, 2-in. Press, arbor

Calipers, outside, 6-in. Puller, final drive pinion
Gage, dial Steel plate, Y2-in. thick
Hoist, chain Wrench, engine cranking
Jack, hydraulic, 10-ton Wrench, spanner

202
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CHAPTER 11
TRANSMISSION AND GEARSHIFT MECHANISM (Cont'd)
Section IV

GEARSHIFT MECHANISM

Paragraph
Description of gearshift mechanism..................... 72
Removal of gearshift mechanism....................... 73
Disassembly of gearshifter housing assembly............. 74
Inspection and repair of parts. ............ciiiuiennnn 75
Assembly of gearshifter housing assembly................ 76
Installation of gearshift mechanism...................... 77

72. DESCRIPTION OF GEARSHIFT MECHANISM.

a. The gearshift mechanism provides a means of shifting two
sliding gears on the top transmission shaft and one sliding gear on
the bevel pinion shaft, so that each of these gears will mesh with
either one or two other gears, and thus increase or decrease the
speed or power, or change the direction of travel of the tractor. The
gearshift lever extends through the gearshifter housing, and the lower
end of the lever engages in notches in the lock bar on the fourth
speed shifter fork arm and the upper parts of the other two shifter
forks. Moving the lever to its different positions selects the shifter
fork that will be moved to mesh the correct gears for the desired
direction or speed of travel. The lower ends of the shifter forks fit
in collars on the sliding gears. The gears are held in the desired
position by these shifter forks, which in turn are held by the locking
mechanism.

73. REMOVAL OF GEARSHIFT MECHANISM.
a. Tools Required.

Hammer, 2-1b Wrench, 9¢-in.
Pliers Wrench, open-end, ¥4-in.
Punch, curved Wrench, socket, 34-in.
b. Procedure.
(1) REMOVE FLOOR PLATES.
Wrench, open-end, 34-in. Wrench, socket, ¥4-in.

(a) Remove two bolts holding right floor plate to rear fender,
two bolts holding plate to seat frame (fig. 101), and one cap screw
holding it to gearshifter housing, then remove right floor plate.

(b) Remove two cap screws holding left floor plate to rear fender,
two bolts holding plate to seat frame, and one cap screw holding it
to gearshifter }lousing; then remove left floor plate.

-
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b. Procedure.

(1) ASSEMBLE FOURTH SPEED SHIFTER FORK ASSEMBLY.
Pliers Wrench, 34-in. (2)
Wrench, 9}¢-in.

(a) Install shifter fork on lower end of shifter fork arm (fig. 162),
with one Y2- by 134-inch and one Y2- by 1%3-inch bolt with castel-
lated nuts. Tighten bolts securely (two %;-in. wrenches) and install
cotter pins (pliers).

(b) Install lock bar on upper end of shifter fork arm (fig. 162).
Tighten nuts on bolts securely (9;¢-in. wrench), and install cotter
pins (pliers).

(2) ASSEMBLE SHIFTER LOCK ASSEMBLY.

Pliers, long nosed

Set spring in end of lock; then place plunger on top of spring
with small end out (fig. 215). Press in on plunger and install snap
ring in lock to hold plunger (pliers). Repeat for other side.

(3) INSTALL SHIFTER LOCK ASSEMBLY IN HOUSING.
Wrench, Vz-in.

(a) Place shifter lock in gearshifter housing (fig. 214). Shellac
gaskets to inner surface of flanges on shifter guides, and slip a
shifter guide into each side of housing with one end of shifter lock
entering each guide (fig. 213).

(b) Shellac gaskets to outer surfaces of ﬁanges on guides and
install shifter guide plates (fig. 212) with four 5 4- by 1Vs-inch cap
screws with lock washers in each plate (Y2-in. wrench).

(4) INSTALL GEARSHIFT LEVER ASSEMBLY AND COVERS.
Hammer, 12-1b Wrench, ;-in.
Pliers Wrench, % ¢-in. (2)
(a) Shellac gasket to housing; then set lever and clamp ring in
position in housing (fig. 211).

(b) Install Neoprene boot and clamp ring on clamp plate (fig.
210). Line up holes and install four 5{4- by 1V2-inch cap screws
through clamp plate, boot, and clamp ring and into housing (Y2-in.
wrench). Thread lock wire through heads of cap screws and twist
ends of wire together (pliers) (fig. 208).

(c) Tap dust cap with felt seal into place over clamp ring assembly
with light hammer (fig. 208); then set cover and spring in place
over lever (fig. 207).

(d) Set lever extension on end of lever in position shown in figure
206 and tighten clamp bolt (two 9)4-in. wrenches).

(e) Slip steering levers onto shaft in housing and secure with
washers and c<itter pins (fig. 205).
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77. INSTALLATION OF GEARSHIFT MECHANISM.
a. Tools Required.

Hammer, 2-1b Wrench, 9¢-in.

Pliers Wrench, open-end, 34-in.
Screwdriver, 10-in, Wrench, socket. 34-in.
Shellac

b. Procedure.

(1) INSTALL SHIFTER SHAFTS AND FORKS.

Hammer, 2-1b Screwdriver, 10-in.
Pliers Wrench, socket, 34-in.

(a) Lower the fourth speed shifter fork into transmission case and
engage fork in the shifter collar of third speed gear (fig. 201). Slide
lower shifter shaft from master clutch compartment through hole
in case (fig. 202), through shifter fork, and into support at center
of case. Install shaft lock in place (fig. 161) in clutch compartment,
and in slot in shifter shaft. Secure with Y2- by 134-inch cap screw
with lock washer (34-in. wrench).

(b) Lower the second and third speed shifter fork into case and
engage the fork in the shifter collar of second and third speed pinion
(figs. 193 and 203). Slide left upper shifter shaft into place, through
clutch inspection hole, into case and through forks; lock in place
with setscrew, using large screwdriver (fig. 159).

(c) Place low and reverse shifter fork into case with fork engaging
shifter collar of low and reverse pinion (figs. 193 and 204). Slide
shaft into place through case and shifter fork; lock in place with
setscrew (screwdriver). Install lock wire through both shaft set-
screws (pliers).

(d) Install shifter shaft cover cups in case at front end of shifter
shafts (hammer). Lubricate all shifter shafts.

(2) INSTALL GEARSHIFTER HOUSING ASSEMBLY.

Wrench, 34-in.

Shellac gasket to attaching face of gearshifter housing. Set all
gears in neutral position. Lower housing into place, being sure that
lower end of gearshift lever is in proper alinement with slots in
shifter forks (fig. 152). Secure housing with three - by 13s-inch
cap screws with lock washers (two in front corners and one at rear),
and four V42- by 1V%-inch cap screws with lock washers in remaining
holes in sides of housing (fig. 151).

(3) InstAaLL BEVEL GEAR INSPECTION HOLE COVER.

Wrench, % -in.

Install cover with gasket over bevel gear inspection hole with

three 3- by ¥4-inch cap screws with lock washers (fig. 153).
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(4) INstaLL FLOOR PLATES.
Wrench, 3%4-in. (2)

(a) Install left floor plate, securing it to rear fender with two
15,- by 1V4-inch cap screws, to seat frame with two Y2- by 1V4-inch
bolts, and to gearshifter housing with one Y2- by 1Y4-inch cap screw.
Use lock washers on all bolts and cap screws.

(b) Install right floor plate in same manner, using bolts to secure
it to right rear fender instead of cap screws at that point (fig. 150).
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CHAPTER 12
TRUCK FRAME AND TRACK ASSEMBLY

Section |

GENERAL DESCRIPTION

Paragraph

General description ........... ...t 78

78. GENERAL DESCRIPTION.

a. The truck frame and track assembly consists of the truck frame,
truck wheels, track support rollers, front idlers, track release mech-
anism, and track assembly. The truck frames pivot on the rear axle
and are held in line with the drive sprockets by the stabilizer as-
sembly. The weight of the tractor is carried on five truck wheels under
each truck frame, except when crossing ditches, logs, rocks, or the like,
at which time some weight is imposed on the front idlers or drive
sprockets. The track assembly is driven by the drive sprocket, and
the position of the front idler determines the amount of normal track
tension. The ends of the front idler shaft are mounted in a sliding
bracket called the release yoke. An adjusting screw on this track
release yoke provides a means of adjusting tension of track by mov-
ing the front idler forward or back. If rocks, tree limbs, or other
objects should be caught in the track, a spring and bell crank arrange-
ment in the track release housing allows front idler to move back
and relieve excess tension which might cause breakage. The support
rollers, mounted on the track release housings, support the upper part
of the track between front idlers and sprockets.
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TRUCK FRAME AND TRACK ASSEMBLY (Cont'd)
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Removal of truck wheel ............................. 82
Disassembly of front idler or truck wheel assemblies. . ... .. 83
Removal of track supportroller. . ... . ................... 84
Disassembly of track support roller..................... 85
Inspection of parts in front idler, truck wheel, and track sup-

portrollers ........... ... .. ... .. 86
Assembly of front idler or truck wheel assemblies......... 87
Assembly of track support roller ...................... 88
Installation of front idler ............... ... ... ... ... 89
Installation of truck wheel ........................... 90
Installation of track support roller ..................... 91
Special tools ....... ... ... . i i e 92

79. DESCRIPTION.

a. The front idlers, truck wheels, and track support rollers rotate
on tapered roller bearings, and have positive oil seals. This type of
seal consists of a steel seal plate and a steel seal ring with their flat
sealing surfaces held tightly against each other by a spring-loaded
Neoprene boot. Two types of seal boot assemblies are used (par. 87 b
(8), and fig. 230). One sealing ring is held stationary; the other
turns with the wheel. These seal ring assemblies on each end of the
shaft thus form a tight seal, preventing leakage of oil from wheel,
or entrance of dirt or water into the assembly. The track support
rollers have a different type of spring-loaded oil seal. Mounting
brackets are pressed onto the ends of the front idler and truck wheel
shafts. Support rollers are supported by brackets in the center be-
tween the flanges. The first, third, and fifth truck wheels on each truck
frame are single-flanged; the second and fourth are double-flanged
(fig. 278). Support rollers are single-flanged. NOTE: These positive
seal assemblies must be lubricated by changing the oil with the
flushing lubricator included with tractor. Under no condition should
a _pressure fun be used.
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80. TROUBLE SHOOTING.
a. Front Idlers.

Possible Cause Possible Remedy
(1) OI1L LEAKING FROM WHEELS.
Oil seals damaged. Replace oil seal assemblies.
(2) WHEEL WOBBLES.
Shaft bent or broken. Replace shaft.
Bearings damaged. Replace bearings.

(3) FLANGES ON WHEEL WEARING.

Wheel out of alinement with Aline wheel by adjusting shims
track. between idler shaft brackets

and track release yoke (par.
89 b (4)).

b. Truck Wheels.
(1) OI1L LEAKING FROM WHEEL.
Oil seals damaged. Replace oil seal assemblies.
(2) FLANGES ON WHEEL WORN.
Bolts in mounting bracket loose Tighten loose bolts or replace

or missing. missing bolts.
Tracks out of line. Aline track and front idler.
Truck frame bent. Straighten or replace frame.

(3) TrRuck WHEEL DoEs NoT TURN.

Bearings damaged or broken, thus Replace or rebuild truck wheel.
locking wheel.

Truck wheel frozen, due to dam- Replace oil seals.
aged oil seals.

Shaft broken. Replace or rebuild truck wheel.
No lubricant in wheel. Lubricate as specified in TM
9-783B. Wheel will require re-
building if it has been run with-
out oil.
c. Track Support Rollers.
(1) O1iL LEAKING FROM WHEEL.
Oil seals damaged. Replace oil seal assemblies.
(2) WHEEL WOBBLES.

Bolts in mounting bracket loose. Tighten mounting bolts.

Shaft bent or broken. Replace shaft and other necessary
parts.
Bearings worn or broken. Rebuild roller.
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(3) FLANGES ON ROLLER WEARING.
Possible Cause Possible Remedy

Tracks run too loose. Adjust tracks.
Track out of line. Aline track.
Truck frame bent or broken. Straighten or replace frame.
Stabilizer assembly worn. Replace worn stabilizer parts.

(4) ROLLER DoEs Not TURN.
Roller frozen due to lack of lu- This will require that roller be re-

bricant. built, as bearings and oil seals
will be damaged.
Mud frozen around roller. Apply heat to thaw mud and

clean dirt from around roller.

81. REMOVAL OF FRONT IDLER.
a. Tools Required.

Bar, drift, 1- x 12-in. Wrench, 1% ¢-in.
Hammer, sledge, 16-1b Wrench, socket, 34-in.
Tongs Wrench, track-adjusting

Wrench, 7s-in.

b. Procedure.
(1) UNCOUPLE TRACK.
Refer to paragraph 102 for uncoupling procedure.

(2) REMOVE IDLER GUARDS.
Wrench, 34-in.
Remove two cap screws holding each guard to idler shaft brackets
(fig. 279), remove guards from both sides of idler wheel.

(3) REMOVE IDLER FROM TRUCK FRAME.

Wrench, 34-in.
Remove four cap screws connecting ends of track release yoke to
idler shaft brackets, and slide idler brackets and wheel off front end
of truck frame (fig. 279).

82. REMOVAL OF TRUCK WHEEL.
a. Tools Required.

Wood block, 8- x-8-x 12-in.(2) Wrench, 15/ 4-in.
Wrench, 73-in. Wrench, track-adjusting

b. Procedure.
(1) LOOSEN TRACKS.

Wrench, 7j3-in. Wrench, track-adjusting
Wrench, 15¢-in.
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(a) Install truck wheel in vise (fig. 222). Adjust vise to fit wheel
by raising or lowering jaws and adjusting vise clamp, then use adapter
and jack to hold wheel.

(b) Adjust retainer wrench as follows: Loosen two cap screws in
bottom of wrench and adjust lugs on wrench to fit into retainer slots.
Tighten cap screws (% ¢-in. wrench). Center wrench on shaft with
three cap screws in side of wrench head.

(c) Mark each retainer and flange with center punch so that re-
tainers can be assembled in their original position. Use the heavy
hammer on handle of retainer wrench to loosen retainers; then remove
retainers. NOTE: The front idler will not require the use of the
retainer wrench, as the retainers are held in with six cap screws in
each retainer. Remove these cap screws (%4-in. wrench) and remove
retainers (fig. 223).

(d) Remove shims with their respective retainers so they may be
assembled in same end of wheel.
(4) REMOVE SHAFT AND BEARING ASSEMBLIES.

Chisel, retainer lock Wood block
Hammer, 2-1b

Using hammer and wood block, drive against one end of shaft,
removing shaft, bearings, and one bearing cup (fig. 224). Use re-
tainer lock chisel as punch, and drive other bearing cup out of wheel.

(5) REMOVE BEARINGS FROM SHAFT.

Clamp, bearing

Install bearing clamp on press (fig. 225) and press shaft out of
bearings.

84. REMOVAL OF TRACK SUPPORT ROLLER.
a. Tools Required.
Jack, hydraulic Wrench, 7s-in.

b. Procedure.

(1) RAISE TRACK FROM ROLLER.
Jack, hydraulic
Set jack on track release housing and jack track up off support
roller far enough to clear flanges of roller (fig. 226).

(2) REMOVE ROLLER ASSEMBLY.
Wrench, 7s-in.

Remove the two cap screws holding roller bracket to support
bracket (fig. 226) and lift off roller assembly.
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cups, and rollers must have a bright polished surface and be perfectly
smooth. Blue or dark-colored parts indicate that bearings have been
overheated and are unfit for further use. If shaft is worn or bent, re-
place. Blow out oil passages in shaft with compressed air. CAUTION:
Do not spin bearings with compressed air when drying them after
they have been cleaned.

(2) SEAL PLATES AND SEAL RING ASSEMBLIES. Clean and inspect
seal rings and plates for scoring or roughness. The contacting surfaces
of the seal rings and seal plates must be perfectly flat and smooth
to insure a perfect seal against entrance of dirt, or leakage of oil.
Clean grooves in seal plates so that new Neoprene seal rings may be
installed. Discard worn or damaged parts.

(3) BRACKETS AND RETAINERS. Clean grooves in brackets for
Neoprene seal boots. Be sure all old cement and particles of Neo-
prene are scraped out of these grooves. Discard brackets or retainers
that are damaged or broken. Clean inside of retainers with emery
cloth or sandpaper to remove all rust and paint. Discard damaged oil
seals in track support roller retainers. Remove broken bolts from
idler brackets, by drilling into broken piece, inserting screw extractor
into drilled hole, and screwing broken piece out.

(4) NEOPRENE SEAL BooTs. The Neoprene seal boots may be
used again when assembling if they are not softened or damaged in
any way. Unless noncorrosive oil that is not injurious to the boots
has been used in rollers, the seal boot is apt to have been rendered
unfit for further service.

(5) IDLER WHEELS AND ROLLER FLANGES. Replace worn roller
flanges or rollers, and broken or badly worn idlers. Do not do any
welding on hubs of idlers, or truck wheels, and track support rollers,
unless shaft and bearing assemblies are first removed from them.
The heat will damage the bearings and oil seal assemblies, especially
the Neoprene seal boot and Neoprene seal ring, and cause rollers to
leak and wear out quickly.

87. ASSEMBLY OF FRONT IDLER OR TRUCK WHEEL ASSEM-
BLIES.

a. Tools Required.

Cement, Neoprene Screwdriver, 2-in.
Hammer, 14-1b Wood block

Hammer, 2-1b Wrench, 34-in.

Hammer, 4-1b Wrench, adjustable

Pliers Wrench, plug, truck wheel

Press and equipment, truck
wheel, special
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OlL  HOLES

SHAFT PLUG

it

CHISEL MARK

TRUCK WHEEL SHAFT

OIL  HOLES

SHAFT PLUG

IDLER SHAFT  ®A o 41456

Figure 232 — Shafts Marked for Assembly Purpose

b. Procedure. CAUTION: Thoroughly wash and clean all parts
before assembling. Make sure that oil passages in shaft are open. If
a new shaft is to be installed in truck wheel or front idler, use a
chisel and mark the shaft on the end opposite the shaft plug (fig. 232).
These marks are to be used as a guide when pressing the brackets on
shaft, so that oilholes in shaft will be on the top side when the
assembly is reinstalled on the tractor. Have mark at top when pressing
brackets onto the shaft.

(1) INSTALL BEARINGS.

Clamp, bearing Wrench, 9 ¢-in.
Guide, bearing

Select bearing guide that will fit inside the inner race of the bearing
and adjust jaws of bearing clamp so that bearing guide will slip
through between them (figs. 233 and 234). Start bearing on end of
shaft, place guide in inner race of bearing from small end of bearing,

and press bearing onto shaft. Reverse shaft and repeat operation for
other bearing.
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necessary to tap block of wood with hammer to properly seat seal
plates in retainers. Use clean engine oil on Neoprene ring when in-
stalling the seal plates and be careful not to damage, mar, or scratch
surfaces of seal plates. Check after installing to determine if they
seat properly in retainers and are parallel with the back walls of
retainers. There should be a slight spring back when seal plate is
pressed tight against back wall of retainer.

(5) INSTALL RETAINERS.

Hammer, 4-1b Wrench, retainer
Wrench, 34-in.

Place truck wheel in vise of press. Install shims and retainer (sub-
par. b (9) below) over end of shaft, using same number and thick-
ness of shims removed with the retainer being installed. If shims
have been mixed up, use one each of the three thicknesses furnished,
4o, 0.010, and 0.007 inch. CAUTION: Make sure shims seat on
shoulder of retainer and do not get into threads or between retainer
and bearing. Tighten retainers securely by using heavy hammer on
handle of retainer wrench (fig. 222).

(6) ApJUST BEARINGS.

Hammer, 4-1b Wrench, 34-in.
Wood block

Using hard wood block and hammer, drive first on one end of
shaft and then on the other to position the bearing cups against
retainers. Test for proper preloading of bearings by grasping end of
shaft in hands and turning shaft (fig. 238). There should be a slight
drag if bearings are properly adjusted. Shims may have to be removed
from under retainers or added to get this adjustment; to do this,
remove retainer from one end of wheel, add or remove estimated
number of shims required and reassemble. CAUTION: Never remove
an excessive amount of shims from one end of the wheel; that is,
the total thickness of shims in one end of the wheel must not vary
from those in the other end by more than 0.020 inch in truck wheel,
or 0.030 inch in front idler. Install shims in both ends to avoid this,
if necessary. Always test preloading of bearings, as in preceding step,
after adjusting shims. NOTE: If assembling front idler, use same
procedure except that retainer is held by cap screws (%4-in. wrench)
instead of being screwed into wheel.

(7) LocKk RETAINERS.

Chisel, retainer lock Pliers
Hammer, 2-1b

Lock retainers by driving a section of the edge of wheel hub into
the two slots provided in the retainer (fig. 239). Remove wheel from
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Install seal spring inside Neoprene seal boot (fig. 237). Cement
boot into groove in bracket with Neoprene cement. Use screwdriver
when cementing boot and work out all air bubbles which may be
trapped in groove under boot to assure a tight bond between boot and
metal. Cement seal ring onto other end of boot in same manner.
Set bracket on bench with face of seal plate up, lay a clean cloth on
seal ring, and place a weight on top to hold assembly firmly together.
Allow to dry for at least an hour. Repeat for other bracket assembly.
NOTE: Two types of seal boot assemblies are used in the truck
wheels. The above procedure outlines the assembly of the first type.
The second type assembly consists of a seal spring and boot assembly
which is one unit and has dowels in each side which enter holes in
bracket and seal ring. A gasket is used on each side of seal spring
and boot assembly when assembling. If the first type is replaced by
the second type, the second type shaft brackets and seal plates, which
have holes for entrance of dowels in them, must also be used. To
assemble the second type, cement a gasket to one outer side of seal
boot and spring assembly with Neoprene cement; then coat outer
side of gasket with cement, and place assembly in bracket. Cement a
gasket to other side of seal boot and spring assembly, coat outer side
of gasket with cement, and lay seal ring on assembly. Place weight
on assembled parts and allow the cement to dry.

(9) INSTALL BRACKET ASSEMBLIES.
Scale or ruler, 18-in. Wrench, adjustable

(a) Bolt bracket to press bracket support, using same holes and
bolts used for disassembly of wheel. Tighten bolts securely with
adjustable wrench. Install truck wheel in press (fig. 239) and start
shaft into bracket, making sure that the chisel mark on end of shaft
is up. Place proper blocking between end of shaft and end plate of
press (fig. 240). Clean and lubricate machined surfaces of seal ring
and seal plate and press first bracket (“A,” fig. 242) onto shaft until
the measurement between the face of the retainer and the machined
shoulder of the bracket is 344 inch (plus or minus 14, in.) if assem-
bling truck wheel, or 34, inch (plus or minus 14, in.) if assembling
front idler (fig. 241). CAUTION: If the outside face of the retainer
is worn, the amount of wear must be taken into consideration and
added to the dimensions given above. The amount of wear can be
determined by measuring the thickness of the retainer before it is
assembled into the wheel. A new truck wheel retainer is 1144 inches
thick; a new front idler retainer is 134 inches thick.

(b) Remove blocking between end of shaft and press end plate, and
bolt second bracket (“B,” fig. 242) securely to narrow bracket support.
Block between “B” bracket and end plate of press and, using suitable
adapter between end of shaft and jack, press shaft into “B” bracket in
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the distance between the bolt holes in the “A” bracket and those
the “B” bracket will coincide with the spacing of the holes in tt
truck frame channels, to which the truck frame will be bolted (fi
243). This distance is 11%; inches (center-to-center of holes) fi
truck wheels, and 1534 inches for front idlers. Take this measur
ment at both sides of truck wheel and press “B” bracket on shaft
that the average of the two measurements will be as close as possib
to the correct dimension.

(10) FiLL WHEEL WITH LUBRICANT.
Wrench, plug, truck wheel

Fill truck wheel or front idler with lubricant (see lubricatic
guide, TM 9-783B) and install shaft plug with gasket in end -
shaft.

88. ASSEMBLY OF TRACK SUPPORT ROLLER.

a. Tools and Equipment Required.

Hammer, 2-1b Wrench, adjustable

Press and equipment, truck Wrench, plug, truck wheel
wheel, special

Screwdriver, 10-in.

b. Procedure. NOTE: The assembly of the track support roll
differs only slightly from that of the truck wheel. Study paragrar
87, then proceed as follows to assemble track support roller:

(1) ASSEMBLE BEARINGS AND SHAFT.

Install bearings, shaft, and bearing cups as described in paragrag
87 b (1) and (2).

(2) INSTALL RETAINERS.
Screwdriver, 10-in.

Install retainers on support roller, using same shims that wei
removed with them, and on the same end of wheel from which the
were removed. Bolt each retainer to support roller bracket with s:
countersunk screws. If original shims were lost or mixed, use fro:
0.003- to 0.047-inch of shims between each retainer and suppo
roller. Tighten the retainer cap screws securely and check the bearir
adjustment. The bearings are properly adjusted when the shaft wi
turn freely, but without end play, when turned by hand. If necessar
remove retainer and add or remove shims from one end to obtain tt
proper adjustment.

(3) INSTALL OIiL SEALS IN RETAINERS.

Chisel, retainer lock Hammer, 2-1b
After proper bearing adjustment has been made and retainer screw
locked in place, install the oil seals in the retainers, using the retaine

Google



N Original from
o d b
igitized by GOGSIE UNIVERSITY OF CALIFORNIA



N Original from
D d b
igitized by GO'USIE UNIVERSITY OF CALIFORNIA



T™ 9-1783C
89-90

ORDNANCE MAINTENANCE — MEDIUM TRACTOR M1 (ALLIS-CHALMERS HD-TW)
ELECTRICAL SYSTEM, POWER TRAIN, FRAME, AND TRACKS

(2) ConNECT IDLER TO TRACK RELEASE YOKE.

Install two Y2- by 134-inch cap screws through each arm of track
release yoke and into idler brackets, using same shims formerly re-
moved between idler bracket and yoke to aline idler with track.
Alinement will have to be checked after track is connected and
adjusted (step (4) below).

(3) CouPLE AND ADJUST TRACKS.

Run track into place and couple ends together as outlined in
paragraph 106. Adjust tension of track as outlined in paragraph 107.

(4) CHECK TRACK ALINEMENT AND ALINE FRONT IDLER.

Observe if inside of track rail is rubbing on either flange on front
idler, If it is, the idler should be alined. Remove cap screws and take
some of the shims between front idler brackets and track release yoke
from the side on which rail is rubbing; add them to the side on which
the rail is not rubbing, until idler is in alinement, and there is clear-
ance between each flange and inside of rail.

(5) INSTALL IDLER GUARDS.
Wrench, 34-in.

Hold idler guard in place on bracket and install the two '2- by
l-inch cap screws through guard and onto bracket (34-in. wrench).
Repeat on other side of idler.

90. INSTALLATION OF TRUCK WHEEL.
a. Tools and Equipment Required.

Wrench, 7-in. Wrench, track-adjusting
Wrench, 18]¢-in.

b. Procedure.
(1) INsTALL TRUCK WHEEL.
Wrench, 7g-in. Wrench, 15-in.

With tractor blocked up as explained and shown in paragraph
82 and figure 216, place truck wheel in position in truck frame,
inserting inside end (end without plug) into notch in inside truck
wheel guard. Hold brackets of wheel up against frame and bolt
brackets to frame with two 5s- by 15s-inch bolts with high nuts in
each bracket. One or all five truck wheels may be installed in this
manner; remove inner truck wheel guard if installing all five. Install
the front and rear wheels (single-flanged) first, rolling them toward
front idler and drive sprocket; then the second and fourth wheels
(double-flanged); and the center wheel (single-flanged) last.

(2) INsTALL TRUCK WHEEL GUARD.
Wrens'h, Yg-in. Wrench, 16/-in.
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Install outer truck wheel guard on truck frame with ten 34- by
2-inch bolts with high nuts. Tighten bolts holding inner truck wheel
guard.

(3) ApjusTt TRACKS.
Drive tractor off blocks and adjust tracks as outlined in para-

graph 107.

91. INSTALLATION OF TRACK SUPPORT ROLLER.
a. Tools Required.
Jack, hydraulic Wrench, 7g-in.
b. Procedure.

Set jack on track release housing and raise center of track high
enough to set support roller in place on housing (fig. 226). Have
end of roller with plug turned to outside. Bolt to track release
housing with two 53- by 2Vs-inch cap screws with lock washers
(7s-in. wrench).

92. SPECIAL TOOLS.

a. Special tools required for repair of front idlers, truck wheels,
and track support rollers are:

Press and equipment, truck wheel, including:

Adapters, assorted Press assembly
Bolts, assorted Pusher assemblies, assorted
Bracket, support roller Wrench, retainer

Chisel, retainer lock
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CHAPTER 12
TRUCK FRAME AND TRACK ASSEMBLY (Cont'd)
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TRACK RELEASE MECHANISM
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93. DESCRIPTION.

a. The track release mechanism is designed to relieve strain on
track idler and sprocket shafts if rocks, limbs, or other foreign ma-
terial should get caught in the track, or if mud should freeze in the
track. A bell crank arrangement with a coil spring behind it holds
the front idler in its forward position, but permits it to move back
against the bell crank, compressing the coil spring, to relieve excess
track tension when something becomes lodged in the track. As soon
as the track has freed itself from the object, the coil spring returns
the bell crank and idler to their original positions. The bell crank
and spring assemblies operate in oil, which fills the housing to a
level even with the level plug on the side of the housing (fig. 249).

b. A yoke in front of the track release housing that is bolted to
the front idler brackets has an adjusting screw, the ball on the rear
end of which fits into the sliding cross head in the front end of the
release spring housing. A seal in the housing around the cross head
prevents the entrance of dirt or loss of oil from the housing. Tracks
are adjusted by turning this screw in or out of the track release yoke
to loosen or tighten them.

94. TROUBLE SHOOTING.

a. Mechanism Inoperative.

Possible Cause Possible Remedy
Crosshead tight in housing. Remove, clean, and lubricate with
engine oil.
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Possible Cause Possible Remedy

Water or mud frozen in housing. Remove housing, apply heat to
housing to thaw ice or mud,
and drain oil and water. Clean
housing thoroughly and fill with
new oil. Inspect seals to deter-
mine the reason for dirt or
water entering the housing.

b. Tracks Run Out of Line.

Bushings for stabilizer crank Replace bushings.
worn.

e. Front Idler Out of Alinement.

Bolts in yoke and idler brackets Tighten or replace bolts.
loose or broken.

Shims lost out of one side be- Install new shims and aline idler
tween yoke and idler brackets. (par. 89 b (4)).

d. Tracks Become Loose.

Threads on adjusting screw in Replace adjusting screw.
yoke damaged.

Mud or dirt in slot in yoke makes Clean dirt or mud from slot and
it impossible to tighten clamp tighten clamp bolts.
around adjusting screw.

95. REMOVAL.
a. Tools and Equipment Required.

Bar, 6-ft (2) Rope

Bar, drift, 1- x 18-in. Tongs

Chisel, 3%4-in. Wrench, 7s-in.
Hammer, 2-lb Wrench, 1%} ¢-in.
Hammer, sledge, 16-1b Wrench, 174-in.

Hoist, chain Wrench, track-adjusting

b. Procedure. NOTE: The track release assembly can be re-
moved from the tractor without disconnecting the tracks. However,
disconnecting the track and rolling it back off the sprocket allows
better use of a chain hoist, and makes the work easier.

(1) DIScONNECT TRACK.

Disconnect and roll track off sprocket as outlined in paragraph
102. Slide front idler ahead to end of truck frame (fig. 279).

(2) REMovE HoUSING BoLTS.

Wrench, 7g-in. Wrench, 15 ¢-in.

Remove the eight bolts holding release spring housing to truck

frame (fig. 24r).
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If necessary to replace stabilizer crank oil seal from inner side
of housing, drive old one out (hammer and punch). Place housing
in press and press bushings from both sides of crank opening.

97. INSPECTION AND REPAIR OF PARTS.

a. Clean all parts and wash housing out thoroughly. Inspect all
parts for wear or breakage. Discard all broken or badly worn parts.
Small cracks or holes in housing or end cover may be repaired by
welding.

b. Bell Crank Assembly. If bell crank pin or holes in bell crank
or push rods are badly worn, replace them.

c. Crosshead. Replace seal in crosshead if damaged. Clean hole
in housing for crosshead and test to make sure crosshead does not
bind in opening. If the hole is rough or scored, the seal will be
damaged in operation.

d. Track Release Yoke. Inspect yoke for cracks or twists. In-
spect adjusting screw to make sure the threads are not damaged;
replace if damaged. Clean dirt from slot in yoke so clamp bolts can
draw yoke clamp tight around adjusting screw.

e. Stabilizer Crank Bushings. Measure inside diameter of bush-
ings. Original diameter of bushing in outer side of housing is 213
inches; of inner bushing it is 273 inches. If worn to point where
clearance between crank and bushings exceeds 0.010 inch, replace
them by pressing out old bushings in press and pressing new ones
into place. Ream new bushings after installation to allow a 0.003-inch
clearance between bushings and crank journals.

98. ASSEMBLY.
a. Tools Required.

Hammer, 2-1b Shellac
Hammer, sledge, 12-1b Wrench, ¥4-in,
Screwdriver, 6-in. Wrench, socket, 7g-in.

b. Procedure.
(1) INSTALL CROSSHEAD AND SEAL.
Hammer, 2-1b Screwdriver, 6-in.

Install seal ring in groove in crosshead and install crosshead in
housing (fig. 261). Use screwdriver to start seal into housing while
tapping on crosshead with hammer.

(2) ASSEMBLE AND INSTALL BELL CRANK ASSEMBLY.
Hammer, sledge, 12-1b

Install push rods in bell crank with pins (fig. 257) and place bell
crank in housing with step on bell crank towards front of housing,

. 258
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Shellac gasket to housing, and install top cover on housing (fig.
255) with two Y2- by 134-inch cap screws with lock washers.

99. INSTALLATION.
a. Tools and Equipment Required.

Bar, 6-ft (2) Rope

Chisel, 34-in, Wrench, 7g-in.
Hammer, 2-1b Wrench, 18}¢-in.
Hammer, sledge, 16-lb Wrench, 17¢-in.

Hoist, chain Wrench, track-adjusting

b. Procedure.
(1) INSTALL ASSEMBLY ON TRUCK FRAME.

Bar, 6-ft (2) Wrench, 7s-in.
Hoist, chain Wrench, 1%}¢-in.
Rope

Using chain hoist and rope, lower track release housing into posi-
tion for inserting the stabilizer crank through hole in housing (fig.
251), and maneuver assembly into proper position on truck frame
(fig. 249). Take care not to damage oil seal on inside of housing.
Install the eight 3&- by 2V4-inch bolts holding track release housing
to truck frame (fig. 246).

(2) INSTALL WASHERS AND CAP SCREW.

Chisel, 34-in. Wrench, 17}4-in.
Hammer, 2-1b

Shellac gasket to housing, and install square thrust washer over
shaft and bushing. Install outer thrust washer on dowels in end of
stabilizer crank. Place lock washer on cap screw, and screw cap
screw tightly into end of crank with prong on washer engaging in
slot in outer thrust washer (17/4-in. wrench). Bend lock washer over
head of cap screw with hammer and chisel (fig. 248).

(3) INsTaLL END CAP.

Wrench, 34-in.

Shellac gasket to outside of square thrust washer and install
stabilizer crank cap with four Y- by 2%;-inch cap screws with lock
washers (fig. 247).

(4) CoNNECT TRACK.

Move idler back, and engage end of adjusting screw in cross head
in track release housing. Connect track and adjust as out&ihgd in
paragraphs 106 and 107.

(5) LUBRICATE RELEASE ASSEMBLY.

Fill track release housing to level of level plug with SAE 50
engine oil.
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TRACK ASSEMBLY
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100. DESCRIPTION.

a. The track rail assembly consists of 34 pairs of side bars con-
nected by hardened steel pins to form the track rail or chain. The
rear ends of each pair of side bars are pressed onto hardened steel
bushings; then the front ends of the next pair of side bars are con-
nected to them with a pin through the bushing and pressed into the
side bars. The bushings are free to turn on the pins, to allow track
rails to hinge. An 18-inch grouser shoe is bolted to each pair of side
bars with four specially hardened steel bolts. Street plates, one to
each grouser shoe, are provided to allow travel on hard surfaced
roads without injuring the road. A master pin, easily identified because
it is 34 inch longer than the others, is provided for separating tracks
for removal.

101. TROUBLE SHOOTING.
a. Tracks Run Out of Line.

Possible Cause Possible Remedy
Twisted or broken truck frame. Repair or replace parts needed.
Stabilizer assembly worn. Replace needed parts.

b. Excessive Wear on Pins, Bushings, and Rails.

Rear axle bearings loose. Adjust bearings.

Rear axle bracket worn or dam- Repair or replace parts needed.
aged. _

Stabilizer crank or bushings in Replace bushings or crank.
track release housing badly

worn.

Stabilizer link bushings worn. Replace bushings.

Bolts in end of stabilizer crank Tighten bolts; replace bolts if
and link shaft loose. damaged.
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103. DISASSEMBLY.
a. Tools Required.
Bar, pry Wrench, 7s-in. (2)
Press, hydraulic, track pin Wrench, socket, 13/¢-in.

b. Procedure.
(1) REMOVE STREET PLATES AND GROUSER SHOES.

Bar, pry Wrench, socket, 13/¢-in.
Wrench, 7s-in. (2)

Remove two bolts holding each street plate to grouser shoes (two
78-in. wrenches), and remove plates. Remove grouser shoes by hold-
ing end of pry bar between flat side of nuts on track shoe bolts and
side bar to keep nuts from turning; turn bolts out of nuts with
13/ ¢-inch wrench. NOTE: If only pins and bushings are to be re-
moved, it may not be necessary to remove the grouser shoes. This will
depend on the type of track pin press used. The following pictures
were taken while removing pins from a track with a stationary press
that required the removal of the grouser shoes. Follow press manu-
facturer’s instructions for removal of pins and bushings.

(2) REMOVE PINs FROM TRACK.
Press, hydraulic, track pin
Lay track on conveyor of press with holes in side bars up. Line
pin in track with ram of press and, using suitable adapter, press pin
out of track (fig. 265). Slide track assembly ahead on conveyor, and
repeat for each pin.
(3) REMOVE TRACK PIN BUSHINGS.
Press, hydraulic, track pin
Place bushing fixture on press plunger, and press bushing out of

side bar on one side (fig. 266); then turn other side bar in same posi-
tion in press and press bushing out of second side bar (fig. 267).

104. INSPECTION AND REPAIR.

a. Pins and Bushings. Inspect pins and bushings for wear. If
bushings in tracks are cracked or pieces broken out, replace bushings.
If bushings are badly worn, the pins are likely to be worn also to the
point where replacement is necessary. Longer life can be obtained
from track pins and bushings if they are removed and turned 180
degrees from their original position, before they are worn to the point
where the bushings begin to break.

b. Track Rails. If bosses for pins on side bars show evidence of
having contacted the flanges of truck wheels or track, this may be
due to the side bars being worn or truck wheels and support rollers
being worn; replace either, or both, if necessary. Inspect all side bars
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to be sure none is cracked, so as to cause breakdown later on. If
tractor has been operated for any length of time with bolts holding
grouser shoes loose, the holes in side bars and shoes will be elongated,
and bolts will be worn. In this event, new bolts must be installed;
they will have to be checked and tightened often, as the elongated
holes will cause even new bolts to loosen.

c. Grouser Shoes and Street Plates. Replace street plates that
are worn out or broken. Bent street plates or shoes can be straight-
ened. Replace worn bolts.

105. ASSEMBLY.
a. Tools Required.
Bar, pry Wrench, 7g-in. (2)
Press, hydraulic, track pin Wrench, socket, !3]-in.
b. Procedure.

(1) ASSEMBLE SIDE BARS AND BUSHINGS.
Press, hydraulic, track pin

Place one side bar against face of press plate and press one end of
bushing into larger hole in side bar (fig. 269), then lay assembled
side bar and bushing in position on assembled part of track (fig. 270),
and press mating side bar onto other end of bushing. Other end of
side bar will be pressed onto protruding ends of preceding bushing
at same time. Press side bars together until holes in side bars will
line up with holes in grouser shoe,

(2) INstALL TRACK PINS.

Press, hydraulic, track pin

With track rails connected by bushings, roll track along on con-
veyor rollers, and press pins through side bars and bushings (fig. 271).
Adjust press assembly so an equal amount of the pins will extend
out each side.

(3) INsTALL GROUSERS.
Bar, pry Wrench, socket, !34-1n.

Install grousers on links with lug on grouser toward pin bosses of
outside links. Bolt in place, with four special bolts with high nuts,
each grouser and rail. Tighten all bolts as tightly as possible, using
bar between side of nut and side bar, and turning bolt into nut.

(4) INSTALL STREET PLATES.
Wrench, 7s-in. (2)
Install street plate on each grouser with lip of plate hooked over

lug on grouser. Install two bolts with lock washers in each; tighten
securely.
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(3) Apjust TRACK.
Adjust track as outlined in paragraph 107.
107. ADJUSTMENT.
a. Tools Required.
Bar, 6-ft Wrench, 15]4-in.
Wrench, 73-in. Wrench, track-adjusting
b. Procedure.
(1) Apjust TENSION OF TRACK.
Bar, 6-ft Wrench, 1%]4-in.
Wrench, 73-in. Wrench, track-adjusting

Turn the adjusting screw out of the yoke (fig. 272) to force the
front idler ahead, and tighten the track. Turn screw into the yoke to
allow the idler to move back and loosen the track (track-adjusting
wrench). Track is properly adjusted when it can be lifted about 2
inches off support roller with bar (fig. 273). Drive tractor back and
forth a few times after making adjustment; this gives idlers a chance
to move out if brackets are binding on truck frame; then check
adjustment with bar. If driving the tractor back and forth makes no
change in track tension, tighten the clamp bolts in track release yoke
(8- and 19 4-in. wrenches).

(2) CHECK TRACK ALINEMENT.

Observe if inside of track rail is rubbing on either flange of front
idler. If it is, the idler should be alined as outlined in paragraph 89 b

(4)-
108. SPECIAL TOOLS.

a. A track pin press is the only special equipment necessary to
repair the track assembly.
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CHAPTER 12
TRUCK FRAME AND TRACK ASSEMBLY (Cont'd)
Section V
TRUCK FRAME ASSEMBLY
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109. DESCRIPTION.

a. The truck frame consists of two side channels bolted to a heavy
center section. A bracket is bolted to the rear of the outer channel for
truck frame to pivot on rear axle and allow truck frame to oscillate.
The truck frame is held in alinement with tractor by the stabilizer
assembly. The truck wheels are mounted under the truck frame and
guards are bolted to the lower flanges of the outside channels to
protect the truck wheels. The track release mechanism and front idler
are also mounted on the truck frame.

110. TROUBLE SHOOTING.
a. Excessive Wear on Track and Truck Wheels.
Possible Cause Possible Remedy
Truck frame bent or twisted. Straighten or replace frame.
Worn stabilizer cranks or bush- Replace cranks or bushings.
ings.
Worn rear axle bracket and bush- Replace bracket and bushings.
ings.
Dirt guards broken or lost. Replace damaged or missing parts;
keep bolts tight to prevent loss
of guards.

111. REMOVAL.
a. Tools and Equipment Required.

Bar, 6-ft (2) Rope

Bar, drift, 1- x 12-in. Tongs

Bar, drift, 1- x 18-in. Wood blocks, assorted

Chisel, 34-in. Wrench, 73-in.

Hammer, 2-1b Wrench, 15 ¢-in.

Hammer, sledge, 16-1b Wrench, 11/ 4-in.

Hoist, chain Wrench, 17/4-in.

Jack, hydraulic,10-ton Wrench, track-adjusting
274
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must be placed between guard and truck frame. Install rear axle
end cover on rear axle bracket with two 3g- by 1V4-inch cap screws
with lock washers (7s-in. wrench).

(5) INsTALL FRONT IDLER.
Bar, 6-ft
Roll idler on track until it reaches truck frame; then lift it up
with bar until idler bracket guides engage over the two outer channels
and slide into position (fig. 279).
(6) LOwWER TRACTOR.
Jack, hydraulic, 10-ton
Remove jack and block from underneath tractor.
(7) CouprLE TRACKS.
Couple and adjust tracks as outlined in paragraphs 106 and 107.
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Disassembly of winch and controls. .................... 120
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Assembly of winch and controls. ...................... 122
Installation of winch lay shaft and control levers.......... 123
Installation of winch assembly........................ 124
Adjustments of winch and controls. .................... 125

116. DESCRIPTION.

a. The winch is a Model T 4B Gar Wood heavy-duty type winch,
and is mounted on the front end of the tractor. The winch drum,
equipped with bronze bushings, is mounted on a heavy shaft to
which a gear is keyed on one end, and a sliding jaw clutch on the

other. The gear is driven by a worm mounted on the ball bearings
in the gear case. A drive shaft with universals is connected to this
worm, and extends back along the side of the tractor to the rear,
where a roller chain from the power take-off sprocket connects to
the sprocket on the end of the shaft.

b. The winch drum is turned by engaging the jaw clutch on the
winch drum shaft with the jaws on the end of the drum, then shifting
the power take-off control lever into the desired position for reeling
or unreeling cable, and engaging the master clutch. When the jaw
clutch is disengaged, the drum turns freely. Two control levers are
mounted on the right fender; one operates the winch jaw clutch,
the other the winch drum brake used when unreeling cable. An
automatic safety brake is mounted on the front end of the winch
worm shaft. This brake automatically engages to hold the load being
pulled when the master clutch is disengaged. The winch is supplied
with 300 feet of 5g-inch cable. The drum, however, has a capacity
of 675 feet. For further specifications, refer to TM 9-783B.

117. TROUBLE SHOOTING.
a. Oil Leakage.

Possible Cause Possible Remedy

Ball bearings on worm shaft Replace ball bearings.
worn.
Cracked case. Repair or replace case.
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Possible Cause

Oil seal in worm shaft bearing
cap worn.
Oil seal in brake case worn.

b. Winch Fails to Hold Load.

Automatic brake spring too loose.
Brake lining worn or defective.

Oil on brake lining.

¢. Winch Brake Overheats.

Automatic brake out of adjust-
ment.

d. Winch Drum Wobbles.
Drum shaft bent,

Possible Remedy
Replace oil seal.

Replace oil seal.

Adjust brake spring.

Inspect and replace lining if
necessary.

Clean oil from linings and de-
termine source of oil.

Adjust automatic brake.

Straighten or replace drum shaft.

e. End Frame and Gear Case Wobble.

Large bolts holding each unit to
winch base may be loose.
Drum shaft may be bent.

Tighten bolts.

Straighten or replace drum shaft.

f. Sliding Clutch Does Not Engage.

Clutch sticks.
Clutch jumps out of engagement.

Free clutch.
Adjust linkage on clutch control
rod.

118. REMOVAL OF WINCH ASSEMBLY.

a. Tools Required.
Hoist, chain
Pliers
Rope
Wrench, open-end,
Wrench, open-end,
Wrench, open-end,
Wrench, open-end,

b. Procedure.

Y 6-in.
3/4-in.
1-in.

1 5/16-in.

Wrench, socket, %¢-in.

Wrench, socket, 34-in.

Wrench, socket, 7s-in.

Wrench, socket, 114g-in,,
with extension

Wrench, socket, 17%¢-in,
with extension

(1) DiscoNNEcT WINCH CONTROL RoODs.

Pliers

Remove the yoke pins holding winch clutch and brake control
rods to control levers under right top fender (fig. 280).

(2) REMOVE WINCH DRIVE SHAFT GUARD.

Wrench, open-end, % ¢-in.
Wrench, open-end, 34-in.

Google
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Wrench, socket, 34-in.
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Remove three cap screws holding front of guard to bracket o
radiator (9%4-in. wrench). Remove three bolts from rear of guar
(two 96- and two ¥4-in. wrenches). Remove guard (fig. 281).

(3) REMOVE ENGINE SUPPORT BoTTOM COVER.
Wrench, socket, 7/s-in.

Remove four cap screws holding engine support bottom cover t
engine support. Remove cover (fig. 282).

(4) REMOVE WINCH.

Hoist, chain Wrench, socket, 11/¢-in,,
Rope with extension
Wrench, open-end, 1-in. Wrench, socket, 17¢-in,,
Wrench, open-end, 15¢-in. with extension

Fasten rope or chain around winch assembly, hook chain or rop:
into hook of hoist, and take up slack in chain. Have one man hol
1-inch and 15g-inch wrenches on nuts of bolts holding wincl
assembly to front of tractor while another man, working throug]!
opening made by removal of engine support cover, turns the 11 bolt
out of nuts with 1144-inch and 17 4-inch wrenches. After removin;
these bolts, pull winch assembly forward away from tractor (fig. 283)
Rear end of winch drive shaft will slip out of slip joint of universa
joint on lay shaft.

119. REMOVAL OF WINCH LAY SHAFT AND CONTROI
LEVERS.

a. Tools Required.

"Pliers Wrench, 34-in. (2)
Wrench, 9%¢-in. (2)
b. Procedure.
(1) REMOVE WINCH LAY SHAFT.
Wrench, 9%¢-in. (2) Wrench, 34-in. (2)
(a) Remove lay shaft sprocket guard by removing the four bolt
holding it to rear fender and pintle bracket (two 9% 4-in. wrenches)
(b) Remove two bolts and nuts holding lay shaft rear bearing
bracket to rear fender bracket (two 34-in. wrenches). Remove twr
bolts and nuts holding lay shaft front bearing bracket underneatt
the top fender (two 34-in. wrenches), and remove lay shaft assembly
from tractor. NOTE: When removing rear lay shaft, any shims tha
are removed should be saved and position noted for reinstallatior
in original positions.
(2) REMoOVE WINCH CONTROL LEVER ASSEMBLY.
Pliers Wrench, 3%-in. (2)
Wrench, 94-in. (2)
(a) Disconnect control rods from bottom of winch drum brake
and clutch control levers by removing pins at rear end of rod:
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with pliers (fig. 280), unless winch assembly has been removed and
control rods removed with it.

(b) Remove the two bolts holding lever bracket to side of cowl
(two ¥-in. wrenches), and remove the bracket and lever assembly
as a unit.

120. DISASSEMBLY OF WINCH AND CONTROLS.
a. Tools and Equipment Required.

Bar, drift, 34- x 18-in. Wood block
Bar, drift, 3-ft Wrench, 1-in,
Bar, drift, brass Wrench, box, 1V2-in.
Bar, pry Wrench, box, 1%s-in
Chisel, ¥%;-in. Wrench, hexagonal, 3/¢-in.
Disk, steel, 5 ¢-in. thick, Wrench, open-end, 34-in.
3-in. diam Wrench, open-end, 7;4-in. (2)
File, flat Wrench, open-end, %]¢-in.
Hammer, 2-1b Wrench, open-end, 114¢-1n.
Hammer, soft Wrench, open-end, 34-in.
Hoist, chain Wrench, cpen-end, 1% ¢-in.
Pliers Wrench, open-end, 1Y2-in.
Press, arbor Wrench, open-end, 153-in.
Punch, 10-in. Wrench, socket, 7¢-in.
Punch, short Wrench, socket, 9g4-in.
Punch, small Wrench, socket, 34-in., with
Remover, stud extension
Rope Wrench, socket, 7s-in.

Screwdriver, 4-in.
Screwdriver, 10-in.

b. Procedure.

(1) PREPARE TO DISASSEMBLE WINCH.
Hoist, chain Wrench, 34-in.
Rope
With the aid of the chain hoist, raise the winch assembly and
set it up on some large flat blocks with the base of the winch resting
on the blocks. Disengage sliding jaw clutch (if engaged) from jaws
on winch drum; have another man hold winch drum brake loose
with lever and unreel cable from drum. Then remove cable clamp
from drum flange by removing the two nuts (34-in. wrench), and
pull end of cable out of flange.

(2) REmMoVE WINCH DRIVE SHAFT AND CONTROL Robps (fig. 283).
Chisel, 34-in. Pliers
Hammer, 2-1b

(a) Using hammer, tap end of universal joint off winch worm
shaft and key while another man pulls on drive shaft. Remove key
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from worm shaft with hammer and chisel, driving on both sides of
key to raise the key out of slot.

(b) Pull cotter pins and remove pins from yoke ends of control
rods; also remove pins from winch clutch and brake operating levers
(pliers). Remove rods.

(3) REMoOVE COVER FROM GEAR CASE.

Wrench, % ¢-in. (2) Wrench, open-end, 1% ¢-in.
Wrench, 1-in. Wrench, socket, 7s-in.

(a) Remove four cap screws and two bolts (two 9¢-in. wrenches),
and remove guard from front of gear case and winch base (fig. 284).

(b) Loosen large cap screws in ends of drum shaft (1-in. wrench)
(fig. 292).

(c) Remove the six remaining bolts holding gear case cover (upper
half of gear case) to gear case housing (two 94-, 78-, and 13{¢-in.
wrenches) and lift off cover (figs. 285 and 286).

(4) REMOVE WINCH SLIDING CLUTCH AND DRUM BRAKE OPERAT-
ING SHAFTS.

Bar, drift, 34- x 18-in. Punch, 10-in.
Hammer, 2-1b Wrench, open-end, 33-in.
Pliers Wrench, open-end, 1144-in.

(a) Remove cotter pin from lower end of clutch shifter link
(pliers) and remove end of link from lever on operating shaft
(fig. 287). Loosen set screws in collars and levers on sliding clutch
operating shaft (34-in. and 1lj¢-in. wrenches), and drive shaft
towards center of winch with drift bar and hammer (fig. 288). As
shaft is driven out, lift the collars and levers from winch base.

(b) Loosen setscrews in levers and collars on brake operating
shaft (3&- and 'Vj¢-in. wrenches), and drive shaft out in same manner
as clutch shaft. Remove collars and levers from winch base.

(c) Remove cotter pin from drum brake band anchor pin (pliers)
and remove pin (fig. 289).

(5) REMOVE WINCH DRUM SHAFT ASSEMBLY.

Hoist, chain Wrench, open-end, 1¥-in.
Rope Wrench, open-end, 153-in.
Wrench, 1-in.

(a) Remove the two large pivot bolts holding end frame to winch
base at right-hand side of winch (1%2- and 1%3-in. wrenches)
(fig. 290).

(b) Fasten rope around winch drum and lift winch drum shaft
assembly and end frame up and out of winch base with chain hoist
(fig. 291).

(c) Remove cap screw from clutch end of shaft with 1-inch wrench
(fig. 292) and slide end frame, outer thrust ring, and sliding clutch

- 290
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(16) DisasseMBLE WINCH CLUTCH AND BRAKE LEVERS (fig. 302).

Hammer, 2-lb Wrench, open-end, 33-in.
Punch, small
Squeeze grip latch on lever and remove ratchet segment from
lower part of lever. Remove rod end from grip latch or latch from
lever by cutting heads off rivets and punching rivets out (small
punch and hammer). Rod end may then be unscrewed from rod or
rod assembly lifted out of lower end of lever. Remove pawl from

lower end of rod with 34-inch wrench. Procedure is the same for
either rod. :

(17) DisasseMBLE WINCH DRIVE AND LAy SHAFTS (fig. 312).

Hammer, 2-1b Wrench, hexagonal, 3/¢-in.
Punch, small
(a) Remove bearings from lay shaft by removing the hexagon-
recessed setscrews holding bearings in place on shaft (3/¢-in. hex-
agonal wrench), and tapping bearings out of slots in brackets after
turning bearings sideways one-quarter turn (hammer).
(b) Remove universals from shafts by removing hexagon-re-
cessed setscrew (%]-in. hexagonal wrench), and sliding universals
off shafts and keys. Tap off with hammer if necessary.

(c) Remove drive sprocket on rear end of lay shaft by removing
the two hexagon-recessed setscrews from sprocket (37¢-in. hexagonal
wrench), then tapping sprocket off key and shaft (hammer).

(18) DisaSSEMBLE UNIVERSAL JOINTS.

Screwdriver
Remove retaining screws and covers from ends of universal joint

bushings (screwdriver), and jar parts out of each side of joint
(fig. 311).

121. INSPECTION AND REPAIR OF PARTS.

a. Cleaning and Inspection. Clean all parts thoroughly, washing
them with dry-cleaning solvent. Inspect all parts for cracks, breaks,
or other damage. If cast parts are broken and pulled out of shape,

replace them with new parts. Small cracks or breaks may be re-
paired by welding or brazing.

b. Gear Case. Inspect gear case after cleaning it. See that oil
grooves and passages in bushings are not clogged. Replace dowel

pins that are damaged, or, if pins are broken off, drill the broken
pieces out and install new dowels.

¢. End Frame. Repair broken parts in end frame, if any, or re-
place assembly. Test wear on end frame bearing by trying it on

drum shaft. If there is excessive play between bearing and shaft,
replace bearing.
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d. Drum Assembly. Inspect drum for cracks or breaks; repair
or replace, if necessary. Be sure studs in cable clamp are in good
shape.

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. Replace damaged or worn keys in drum
shaft. If shaft is bent or damaged, replace shaft or, if a heavy press
is available, the shaft can be straightened.

f. Worm Shaft Assembly. 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 are found.
Clean ball bearings and rotate slowly by hand. If balls or races are
rough, pitted, or discolored, replace the bearing. Discolored or blue
bearings indicate overheating, which makes a bearing 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
oil seals in brake housing and worm shaft bearing retainer. If worn
or damaged, remove seals as explained in paragraph 120 b (11),
and install as outlined in paragraph 122 b (2) and (4).

g. Automatic Safety Brake Assembly. Examine brake disk. If
scored, place 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 with the same machine. If lining is not
worn, but is grease-soaked, wash grease out of lining with a dry-
cleaning solvent. Inspect and replace lining on winch drum brake in
same manner. Make sure all brake pins and linkage work freely. Re-
place worn brake pins and linkage. Make sure the threads on band
end and in adjusting 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
and brake control shafts if bent. Replace spacing collars, if threads
in collars or on setscrews are damaged.

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

j- Controls. Examine control lever assemblies to make sure pawls
and ratchet segments are not worn to the point where corners are
rounded off and will not hold, and that the springs in lever rods
are not broken. Replace any of these parts that are worn or broken.
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k. Drive Shafts. If universals on drive shaft or lay shaft can
be rattled considerably, replace the entire universal joint assembly.
Inspect lay shaft bearings as in subparagraph f above. Straighten
shafts, if bent, in a press. Repair worn keyways in shafts and replace
damaged shaft keys.

122. ASSEMBLY OF WINCH AND CONTROLS.
a. Tools and Equipment Required.

File, flat Wrench, deep socket, 7/ ¢-in.
Hammer, Y2-lb Wrench, hexagonal, 3¢-in.
Hammer, 2-1b Wrench, hexagonal, Y4-in.
Hammer, ball peen Wrench, open-end, 33-in.
Hardwood block Wrench, open-end, 7¢-in. (2)
Hoist, chain Wrench, open-end, 9% ¢-in.
Pliers Wrench, open-end, %3-in.
Press, arbor Wrench, open-end, 114¢-in.
Punch, 10-in. Wrench, open-end, ¥%-in.
Punch, center Wrench, open-end, 1%¢-in.
Rope Wrench, open-end, 1%2-in.
Screwdriver, 4-in. Wrench, open-end, 1%3-in.
Shellac Wrench, socket, ¥ ¢-in.
White lead Wrench, socket, 34-in.
Wrench, 1-in. Wrench, socket, 73-in.
Wrench, box, 1%2-in. Wrench, stud

Wrench, box, 1%-in.

b. Procedure.

(1) INsTaLL WoORM GEAR HOUSING.

Install worm gear housing into left end of winch base, with both oil
plugs toward outside of base (fig. 285). Line up holes and install
two large pivot bolts with lock washers through base and gear
housing. Leave these two bolts loose until winch drum and shaft
are installed to aline bushings in top of case.

(2) INsTALL WORM SHAFT REAR BEARING RETAINER.
Hammer, 2-1b Wrench, 34-in.
Punch, 10-in.

Install seal in rear bearing retainer with lip of seal toward attach-
ing flange. Install rear bearing race (punch and hammer) with largest
inside diameter away from seal. Install shims that were removed
from rear bearing retainer in disassembly and rear bearing retainer
assembly on rear end of gear case with six Y2-inch cap screws with
lock washers (34-in. wrench). NOTE: Apply white lead to threads
of these cap screws to insure oilproof seal. Do not tighten these bolts
until after automatic brake housing is installed.

(3) ASSEMBLE AND INSTALL WORM SHAFT ASSEMBLY.
Hammer, 2-Ib Punch, 10-in.
Press, arbor
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cap screws are tight. Add or remove shims between bearing retainer
and gear case to obtain correct adjustment.

(6) ASSEMBLE AUTOMATIC WINCH WORM SAFETY BRAKE

AsseMBLY (fig. 300).
Pliers Wrench, open-end, 7¢4-in.

(a) With lining installed on band, screw lower adjusting nuts on
threaded end of band (7}4-in. wrench). Slip spacer on next, with
small end up. Install brake rocker on threaded end of band and
over small end of spacer, then brake spring, washer, and upper adjust-
ing nuts (7]¢-in. wrench).

(b) Install 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 pins with cotter pins (pliers).

(7) INSTALL AUTOMATIC BRAKE ASSEMBLY.
Hammer, 2-1b Punch, 10-in.
Pliers Wrench, 34-in.

(a) Lay brake drum on bench with recessed side and fins down.
Place brake assembly around drum in position shown in figure 307.
Install drum and brake band assembly in housing together, start-
ing drum onto worm shaft and brake rocker onto anchor pin at
the same time. Have keyway in worm shaft in line with keyway in
brake drum (fig. 308).

(b) With drum and brake rocker started onto worm shaft and
anchor pin, install return spring with one end of spring over lug on
brake rocker and other end over lug in side of brake housing (fig.
307). Push drum and brake assembly all the way onto worm shaft
and anchor pin until face of drum hub is flush with end of worm
shaft.

(c) Drive key into slot in drum and shaft (fig. 308) so that key
does not project beyond end of shaft; then place a lock washer and
flat washer on the '4-inch cap screw and install the cap screw in
front end of shaft and tighten (34-in. wrench).

(d) Install cotter pin in end of anchor pin (pliers).

(8) INsTALL BUSHINGS IN WINCH DRUM.

Hammer, 2-1b Wood block
Screwdriver, 4-in.

Using wood block against bushings, drive a bushing into each
end of drum. These bushings have threaded half holes in their outer
ends. These must line up with similar threaded half holes in winch
drum when installing the bushings so that when the bushings are in
place, the two half holes will be together, and a locking screw may
be installed to prevent bushings from turning (fig. 309). Install lock-
ing screw (screwdriver).
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(9) ASSsEMBLE DRUM SHAFT ASSEMBLY.
File, flat Punch, center
Hammer, 2-1b Wrench, deep socket, 7¢-in.
Pliers Wrench, socket, ¥4-in.

Press, arbor

(a) Install two keys in slots on gear end of drum shaft, tapping
them into place (hammer). Lock keys by burring edge of keyway
against key (center punch and hammer). File off any burs on key
(flat file).

(b) Coat end of shaft with white lead for lubrication and start
worm gear spider onto shaft with flange side of spider to the inside
(fig. 309). Press spider onto shaft (arbor press) until hub of spider
is centered on keys (fig. 310).

(c) Install worm gear on spider with wide rim towards outside.
Install 12 bolts through gear and spider (fig. 310), and install and
tighten nuts as tightly as possible (%4-in. wrench). Use special bolts
provided, as substitute bolts are likely to shear and damage to gear
will result.

(d) Slip one drum shaft bushing onto long end of shaft with thrust
flange towards gear. Slip other drum shaft bushing onto gear end of
shaft with thrust flange towards gear (fig. 303). Place lock washer
and large flat washer on cap screw and screw cap screw into gear end
of shaft, but do not tighten it.

(e) Slip drum shaft into drum from end opposite brake drum.
Install drum inner thrust ring on drum shaft next to brake drum with
key notches facing out (fig. 309). Install two keys in slots in end of
drum shaft; then slip sliding clutch onto shaft with clutch jaws facing
drum (fig. 293). Slip second thrust ring onto shaft with key notches
toward drum.

(f) Install end frame bearing in top of end frame, with slot on
.outside of bearing engaging dowel in hole for bearing and threaded
hole opposite slot in line with hole in top of end frame. Install lubri-
cation fitting in bearing through hole in top of end frame (7¢-in.
wrench) (fig. 293).

(8) Install sliding clutch yoke in bracket on inside of end frame
with yoke pin (fig. 293). Secure yoke pin with cotter. pins (pliers).

(h) Slide clutch close to end of drum shaft; then engage fingers
of clutch yoke in collar of clutch, and slide end frame assembly onto
shaft. Install large cap screw with lock washer (fig. 292) and large
flat washer in end of shaft, but do not tighten.

(10) INSTALL DRUM SHAFT ASSEMBLY.
Hoist, chain Wrench, open-end, 1Y-in.
Rope Wrench, open-end, 1%3-in.
(a) Place drum brake band assembly on drum in position shown
in figure 291.
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clearance for free rolling of drum and for removing end thrust of
shaft. Add or remove shims(fig. 293) from back of washer until exces-
sive end thrust of shaft is eliminated, and shaft will roll freely when
cap screws are tightened (fig. 292).

(b) Tighten pivot bolts holding gear case to winch base (1v2- and
1%3-in. wrenches).

(14) INSTALL AUTOMATIC BRAKE GUARD.
Wrench, open-end, 9)g-in. Wrench, socket, 9};-in.
Install guard at front of automatic brake with four 34-inch cap
screws and two ¥3-inch bolts with lock washers (fig. 284).

(15) INSTALL BRAKE OPERATING SHAFT (fig. 289).

Hammer, 2-1b Wrench, open-end, 34-in.
Pliers Wrench, open-end, 1!/¢-in.
Punch, 10-in.

(a) Insert end of brake operating shaft (longer of the two flat-
sided shafts) through front hole in right-hand end of winch base
and slip the long brake operating lever on the shaft. Push shaft in
farther, through end frame, and slip set collar on shaft; then push
shaft on through next cross member. Install short brake lever on
end of brake band in rear of drum and install cotter pin. Then slip
lever onto shaft. Push shaft farther in until outer end of shaft is
flush with outer side of winch base.

(b) Holding shaft in this position, set long brake operating lever
against outer side of end of frame and collar against inner side of
end frame; tighten setscrews in both (34s- and !1}4-in. wrenches). Set
short brake operating lever on shaft below center of face of brake
drum and tighten setscrew (3s- and 11/¢-in. wrenches).

(c) Install brake band anchor pin in other end of brake band and
cross member of winch base, and secure with cotter pin (fig. 289).

(16) INSsTALL AND CONNECT CLUTCH OPERATING SHAFT.

Hammer, 2-1b Wrench, open-end, 33-in.
Pliers Wrench, open-end, '144-in.
Punch, 10-in.

(a) Insert end of clutch operating shaft through remaining hole in
end of winch base and slip the longer of the two clutch operating
levers on shaft; parts are shown in figure 288. Push shaft in farther,
through end of frame, and install a collar, then the short clutch oper-
ating lever; then a second collar. Leave outer end of shaft flush with
end of base.

(b) Hold shaft in above position, set long clutch operating lever
1 inch from end of base, and tighten setscrew. Set collars, one against
inner side of end frame, the other against cross member of base;
tighten setscrews (3- and 11 ¢-in. wrenches).
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A—YOKE, FRONT
B-—RETAINER, OIL SEAL
C_—RING, CORK
D—BUSHING

E_—COVER

F—-SCREW . ‘
G--YOKE, REAR K —&
H---SET SCREW

1—CROSS

J_FITTING, LUBRICATION
K—FITTING, LUBRICATION

F=d .
RA PD 59537
Figure 311 — Lay Shaft Universal Joint — Exploded View

(c) Install link rod (fig. 287) in arm of clutch yoke from rear of
arm and short brake lever on shaft, and install cotter keys in each
end of link (pliers).

(d) Set short lever on shaft so linkage works freely, and tighten
setscrew (3s- and !1/¢-in. wrenches).

(17) LuBRICATE WINCH ASSEMBLY.

Wrench, open-end, 7 ¢-in. Wrench, open-end, ¥s-in.

(a) Remove filler plug and oil level plug from gear case (fig. 285)
and make sure drain plug is tight (5s-in. wrench). Pour lubricant
into filler hole of gear case (see lubrication chart, TM 9-783B) until
it reaches level of level plug. Install level plug and filler plug.

(b) Install all lubrication fittings that have been removed (7¢-
in. wrench) and lubricate all parts of winch assembly as specified
on lubrication chart.

(18) ASSEMBLE DRIVE SHAFT AND LAY SHAFT ASSEMBLIES.

Hammer, Y2-1b Wrench, hexagonal, 3,¢-in.
Hammer, 2-1b Wrench, open-end, 7¢-in.
Pliers

312
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(a) Assemble universal joints (fig. 311). Place cross of joint into
one yoke. Install oil seal in retainer and install a seal and retainer
on each arm of cross with cork side toward the outside. Then install
a bushing on each arm of cross, tapping into place with light hammer.
Install covers on outside of each end of yoke behind each bushing
(screwdriver). Install lubrication fittings where tapped holes are
provided (7{4-in. wrench). Place second yoke of universal on other
two arms of cross and install oil seals and bushings in same manner
as for first yoke. Lubricate joint through fittings with chassis grease.

(b) Install lay shaft bearings in bearing brackets by inserting bear-
ing through slot in side of bracket and turning bearing in line with
bracket. NOTE: Hole in outer race of bearing must be in line with
groove in bracket when assembled. Install a bearing and bracket
assembly on each end of lay shaft with long sides of inner bearing
races facing each other. Then tap key into slot in rear end of shaft
and tap drive sprocket onto shaft and key (end of sprocket hub with
tapped hole toward the inside), until face of sprocket is flush with
end of shaft. Install and tighten hexagon-recessed setscrew in sprocket
hub (314-in. hexagonal wrench).

(c) Install key in slot in other end of shaft and tap nonsplined
end of universal joint onto shaft and key.

(d) Install key in slot in nonsplined end of drive shaft and tap
one end of front universal joint onto shaft and key.

(19) AsseMBLE CONTROL LEVER ASSEMBLIES (fig. 313).

Hammer, ball peen Wrench, open-end, 3-in.
Pliers Wrench, open-end, 7{¢-in.
Wrench, 9)¢-in. Wrench, stud

(a) Screw two studs into lever bracket with stud wrench.

(b) Tap pivot pin into bracket. Drive rivet in and peen edges.
Rivet latch grip to lever.

(c) Install brake pawl (with tapered end) on end of brake lever
rod having fewest threads. Tighten with 34-inch wrench. Insert upper
end of rod through square pawl slide. Slip a flat washer, then a spring,
then another flat washer over end of rod. Screw rod end onto other
end of rod (7}4-in. wrench).

(d) Slide rod assembly up through pawl slide until rivet can be
inserted through latch grip and rod end. Be sure point of pawl is
away from lever. Peen end of rivet (hammer).

(e) Install brake ratchet segment (with tapered notches) by
squeezing latch grip, then inserting segment in slot in brake lever.
Install segment in direction so that notches will fit taper end of pawl.

(f) Install assembly on lever bracket with lever on pivot pin and

studs in lever bracket engaging holes in ratchet segment. Install
spacers on studs and pivot pin. '
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through each bearing bracket and rear fender (two %-in. wrenches).
NOTE: Correct and equal amount of shims must be placed between
fender and brackets while installing to allow slight slack in drive
chain. Line up sprocket with sprocket on power take-off by sliding
shaft forward or back through outboard bearings, and tighten hexa-
gon-recessed setscrews in inner bearing races (344-in. hexagonal
wrench). Install drive chain over sprockets (fig. 154) and adjust
tension of chain as explained above.

(2) INSTALL SPROCKET GUARD.

Wrench, %¢-in. (2)

Install sprocket guard on rear fender and pintle bracket over drive

sprocket with four 34- by 1V4-inch bolts with lock washers (fig. 154).

124. INSTALLATION OF WINCH ASSEMBLY.
a. Tools and Equipment Required.

Hammer, 2-1b Wrench, open-end, 7g-in.
Hoist, chain Wrench, open-end, %4-in.
Pliers Wrench, open-end, 11¢-in.
Rope Wrench, open-end, 17¢-in.
Wrench, 7-in. Wrench, socket, 1-in.
Wrench, hexagonal, Y4-in, Wrench, socket, 154-in.

b. Procedure.
(1) SwING WINCH ASSEMBLY INTO POSITION.

Hammer, 2-1b Rope
Hoist, chain Wrench, hexagonal, Y4-in.

(a) Using chain hoist, lift winch and swing it into position to bolt
to front of tractor (fig. 283). NOTE: If drive shaft is connected to
winch worm shaft, insert the shaft through the drive shaft guard
bracket on left side of radiator. If drive shaft has been disconnected
from winch, install it before bolting winch to tractor.

(b) With winch in position for installation, insert the end with the
universal joint on it through drive shaft guard bracket and tap end
of universal onto end of winch worm shaft. Install and tighten hexa-
gon-recessed setscrew in universal joint against shaft (%4-in. hexagonal
wrench). Then guide rear (splined) end of shaft into slip joint on
universal on front end of lay shaft as winch is pushed back against
the tractor.

(2) InstALL BoLTs HOLDING WINCH ASSEMBLY TO TRACTOR.
Wrench, open-end, 114¢-in. Wrench, socket, 1-in.
Wrench, open-end, 17 ¢-in. Wrench, socket, 1%} ¢-in.

Install the eight %4-inch bolts with lock washers (1- and 114-in.

wrenches) and three 1l-inch bolts with lock washers (1544- and 17 -
in. wrenches), holding winch to engine support (par. 118 b (4)).
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(3) ConNNEcT CLUTCH AND BRAKE CONTROL RODS.
Pliers
Connect yoke ends of winch clutch and winch drum brake control
rods to lower ends of control levers underneath right top fender (fig.

280); connect other ends of rods to levers on winch clutch and
brake operating shafts. Use pins and secure with cotter pins.

(4) INSTALL ENGINE SUPPORT BOoTTOM COVER.
Wrench, 7s-in.
Install engine support bottom cover with four 53- by 1Y2-inch
cap screws with lock washers (fig. 282).

(5) INSTALL LUBRICATION FITTINGS AND LUBRICATE WINCH
ASSEMBLY.

Wrench, open-end, 7¢-in.

Install lubrication fittings where not previously installed; lubricate
entire winch assembly, drive shaft, and control assemblies. Refer to
lubrication chart in TM 9-783B for lubrication instructions.

(6) Apjgust WINCH CONTROLS.

Adjust winch controls as described in paragraph 1285.

125. ADJUSTMENTS OF WINCH AND CONTROLS.

a. Adjustment of Control Levers.  Adjustment of the control
levers is made by shortening or lengthening the rods connected to
the levers on the sliding clutch and winch drum brake operating
shafts, and the hand control levers on the right fender (fig. 280).

(1) TooLs REQUIRED.

Pliers Wrench, open-end, 34-in.

(2) PROCEDURE.

(a) ApJust WINCH DRUM BRAKE.

Pliers Wrench, open-end, 34-in.

The brake is adjusted properly when band is loose on drum with
lever in released position and lower end of lever lacks from Y- to
34-inch contacting stop at end of ratchet segment when in engaged
position with band drawn tightly around drum. If brake is too loose,
shorten rod by removing pin from end of rod (pliers), loosening lock
nut against rod yoke end, and turning yoke end clockwise on rod
(%-in. wrench). Connect rod yoke end to lever with pin, secure pin
with cotter pin, and tighten lock nut against yoke end. Test for
action, and adjust further if necessary. If brake is too tight, lengthen
rod by turning yoke end counterclockwise on rod.

(b) ApJusT SLIDING CLUTCH.

Pliers Wrench, open-end, 34-in.
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(c) If brake is being installed after having been removed, wedge
rocker over so that rocker holds contact at “C,” figure 315. Slack off
top lock nut and adjusting nut about one-eighth inch and adjust top
adjusting nut (7 in. wrench) (fig. 316) to make length of brake
spring 1% inches in this position (dimension “A”). Tighten lock nut
against top adjusting nut until there is a !3-inch clearance between
spring spacer and lower adjusting nut. Test brake to see if it will
hold load, if it does not, increase brake spring tension as outlined in
following steps.

(d) Loosen lock nuts above top brake adjusting nut and lock nut
below lower brake adjusting nut (two 74-in. wrenches). Tighten top
adjusting nut one-half turn (fig. 316); tighten lock nut against it to
maintain location (two 7j¢-in. wrenches).

(e) With no load on winch, wedge rocker over so that rocker holds
contact at “C” (fig. 314). Use screwdriver to hold spring spacer up
into rocker as far as it will go.

(f) Dimension “B,” which is the space between spring spacer and
lower adjusting nut, should then be about 3 inch. Tighten or loosen
(whichever is necessary) lower adjusting nut (7]¢-in. wrench) until
dimension “B” is about 14 inch; then maintain location of lower brake
adjusting nut by tightening lock nut against it (two 7 4-in. wrenches).

(8) Test winch. If brake does not stop load and hold it, tighten
top adjusting nut again, by one-half turn. Then retest winch. Keep
repeating this procedure until brake holds load.

(h) If brake overheats during hoisting operation, slightly decrease
dimension “B” until overheating ceases. To decrease dimension “B,”
back off lock nut of lower adjusting nut; then turn lower adjusting
nut clockwise by one-half turn, and tighten lock nut against it (two
"1 6-in. wrenches).

(i) If brake overheats in winch lowering operation, slightly de-
crease tension of brake spring until overheating ceases. First back
off lock nut of top brake adjusting nut and then back off top adjusting
nut one-half turn. Lock position of top adjusting nut by tightening
lock nut against it.

(j) Test brakes by running winch with no load in lowering opera-
tion position. If overheating is not corrected, repeat procedure until
overheating is stopped.

(k) To determine whether overheating is caused by hoisting or
lowering operations, run winch first in hoisting operation, then in low-
ering operation. In hoisting operation, brake should not heat even if
run continuously. In lowering operation, there should be no excessive
heating, although brake will become hot to touch. NOTE: Smoking
of brake does not necessarily indicate improper adjustment, as oil
on brake disk or lining will smoke until burned off, and oil will burn
off at much lower temperatures than will harm lining. If lining
chars, heating is excessive and adjustment should be loosened.
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CHAPTER 14

MISCELLANEOUS ASSEMBLIES (COWL, ENGINE
SPACER, ENGINE SUPPORT, FUEL TANK AND
LINES, AND PINTLE ASSEMBLIES)

Section |

COWL ASSEMBLY

Paragraph
General .... ... i i i i et et e 126
Removal of cowlassembly .............. ..., 127
Installation of cowl assembly......................... 128

126. GENERAL.

a. The cowl provides convenient locations for engine controls and
instruments. The oil bath air cleaner and radiator shutter control
lever are located underneath the cowl. The light switch, mile meter,
hour meter, air heater pump, fuel and air shut-off control, and
throttle lever are mounted in the dash. The instrument panel is
located in the center of the dash. The dash light, temperature gage,
oil pressure gage, fuel pressure gage, and ammeter are mounted in
the instrument panel. All these accessories can be quickly and
easily detached from the dash or instrument panel when replace-

ment is necessary. The replacement of these accessories is covered
in TM 9-783B.

127. REMOVAL OF COWL ASSEMBLY.
a. Tools and Equipment Required.

Bar, pry Wrench, 2-in.

Hoist, chain Wrench, open-end, 7% ¢-in.
Pliers Wrench, open-end, %¢-in.
Pliers, battery Wrench, open-end, %s-in.
Rope Wrench, open-end, 134-in.
Screwdriver, lg-in. Wrench, open-end, 34-in.
Screwdriver, 6-in. Wrench, open-end, 7s-in.
Tape, friction Wrench, socket, % ¢-in.
Wrench, 34-in. Wrench, socket, 34-in.

b. Procedure. NOTE: Refer to section V in TM 9-1783A for
illustrations showing location of items to be disconnected or removed
in the first six steps in this chapter.

(1) REmMoVE ENGINE Hoob.
Bar, pry Wrench, open-end, %4-in.
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Loosen three bolts at corners of hood. NOTE: Remove nut from
left rear hood, which is reached from inside battery box. Pry bolts
out of clips and remove hood.

(2) REMOVE WINCH DRIVE SHAFT GUARD.

Wrench, %4-in. (2) Wrench, %-in. (2)

Remove the three cap screws holding guard to front bracket
(%e6-in. wrench) (fig. 281) and three bolts holding it to left rear
fender (%¢- and ¥%-in. wrenches). Remove the two bolts and one
cap screw holding left rear fender to cowl.

(3) REMOVE FRONT FENDERS.

Wrench, 3%-in. (2)

Remove the one bolt and three cap screws holding right front
fender to radiator and rear fender, and three bolts and two cap
screws holding left front fender; then remove fenders.

(4) DiscoNNECT OIL AND FUEL LINES.

Wrench, open-end, ¥4-in. Wrench, open-end, 73-in.

(a) Disconnect lubricating oil pressure gage line from engine
beneath blower.

(b) Disconnect return fuel line from fitting underneath right side
of cowl.

(c) Disconnect inlet fuel line at fuel pump. Disconnect outlet
fuel line at fuel pump and bottom of third stage filter, and remove
line.

(d) Disconnect fuel line at top of second stage filter and from
top of third stage filter, and remove line. Disconnect fuel oil pres-
sure gage line at top of third stage filter.

(5) REMOVE AIR INTAKE ELBOW.

Pliers Wrench, $}¢-in.
Screwdriver, 6-in.

Loosen hose clamp (screwdriver) and push hose onto air intake
elbow. Remove the four cap screws holding air intake elbow to air
inlet housing (%-in. wrench); disconnect fuel and air shut-off rod
from long shut-off lever at rear of engine, and from lever on top of
governor housing (pliers). Remove air intake elbow from air inlet
housing.

(6) DiScCONNECT WIRES AND CONTROLS.

Pliers Wrench, 34-in.

Screwdriver, 6-in. Wrench, open-end, 74¢-in.
Wrench, 34-in. Wrench, open-end, %¢-in.
Wrench, Y2-in. Wrench, open-end, 114 ¢-in.

Wrench, 3%-in.
(a) Disconnect throttle control rod from short shut-off lever at
rear o_f engine by removing the pin from rod yoke and lever (pliers).
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(b) Disconnect thermo gage tube from water outlet manifold
(114 ¢-in. wrench), and remove clip holding line to engine rear lifter
bracket (5s-in. wrench).

(c) Disconnect air heater fuel line at check valve (7 ¢- and % ¢-in.
wrenches). Remove clip from cylinder block end plate, holding line
to engine, by removing cap screws (% ¢-in. wrench).

(d) Remove two cap screws holding heater cover (Y2-in. wrench),
and disconnect coil wire.

(e) Disconnect starter rod from starter switch by removing pin
from front end of rod (pliers). Disconnect battery cable from starter
switch (34-in. wrench) tape end of cable; then remove other end
from battery terminal (94-in. wrench).

(f) Disconnect wire leading to ammeter from voltage control unit
(screwdriver). Disconnect headlight wires by pulling the wires from
the 2-way connectors which will be found near the generator. Re-
move the two cap screws holding wiring harness clips to left side of
engine support (% 6-in. wrench).

(8) Remove the pin from the front end of the radiator shutter
control rod when it is connected to shutter lever (pliers).

(7) REMOVE BATTERIES.

Pliers, battery Wrench, socket, % g-in.
Remove the eight nuts and lift off the two battery hold-down
brackets (9¢-in. wrench) (fig. 317). Disconnect the negative cable,
and the connecting cable, from the battery posts (battery pliers);
remove batteries from box (fig. 318).

(8) RemovE BoLTs HoOLDING BATTERY Box TOo CowL.
Wrench, 34-in. (2)
Remove the four bolts from inside battery box holding cowl to

battery box (fig. 319). One man should hold the nuts inside cowl
while another turns bolts out of nuts.

(9) DiscoNNECT WIRES FROM LIGHT SWITCH.

Screwdriver, Vs-in. Wrench, Y2-in,
Screwdriver, 6-in. Wrench, %-in. (2)

(a) Remove knob from switch by loosening setscrew in side of
knob (Vs-in. screwdriver), and screwing knob off shaft. Remove set-
screw (Y2-in. wrench), depress latch button, and slide blackout con-
trol assembly from shaft. Remove mounting nut holding switch in
cowl (%-in. wrench), and remove two bolts holding wiring harness
clips to cowl. Switch may be pushed out of cowl and lowered to
remove wires (fig. 320).

(b) Disconnect following wires from switch (screwdriver), tagging
each one as it is removed, with the letters marked on the switch
designating the terminal from which it was removed:
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1. Black wire with red tracing from terminal marked “S” on
switch.

2. Natural color wire with red tracing from terminal marked “BS”
on switch.

3. Natural color wire from terminal marked “HT” on switch.
NOTE: The two white wires with two black tracings should be
installed back on the terminal marked “HT” after the natural wire
has been removed.

4. Black wire from terminal marked “BHT” on switch. NOTE: The
black wire with two white tracings should be installed back on the
terminal marked “BHT” after the black wire has been removed.

5. Natural color wire with green cross tracings from terminal
marked “SS” on right side of switch.

6. Natural color wire with green tracings from terminal marked
“SA” on right side of switch.

(10) DiscoNNECT MILE METER CABLE.
Pliers

Disconnect mile meter cable from mile meter underneath left
side of cowl, and pull from underneath cowl.

(11) REMmovE CowL RETAINING BOLTS.

Wrench, open-end, 34-in. Wrench, socket, 34-in.
Wrench, open-end, 7s-in.

(a) Remove the two cap screws from right and left front corners
of cowl (34-in. wrench), holding cowl to engine support (fig. 321).
NOTE: The cap screw in left front corner of cowl also holds the
battery ground cable; after removing, pull cable through cowl and
remove grommet.

(b) Remove the two bolts holding right top fender and preheater
box support brace to cowl (34-in. wrench) (figs. 321 and 322).
NOTE: The top one of these bolts also holds the air heater fuel
inlet line clip. Disconnect line from main inlet line at union at lower
right side of cowl (34- and 7s-in. wrenches).

(c) Remove the four bolts holding front support brace to right
top fender and preheater box (two 34-in. wrenches). Two of the
bolts go in preheater box, and two in top fender. The brace will
remain on the cowl.

(d) Remove the two bolts holding both right rear and top fender
to cowl, and two more bolts holding only right rear fender to cowl.
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128. INSTALLATION OF COWL ASSEMBLY.
a. Tools Required.

Hoist, chain Wrench, open-end, 7-in.
Pliers Wrench, open-end, VYz-in.
Pliers, battery . Wrench, open-end, 9-in.
Rope Wrench, open-end, 11f¢-in.
Screwdriver, Ys-in. Wrench, open-end, ¥-in,
Screwdriver, 6-in. Wrench, open-end, 7s-in.
Wrench, 34-in. Wrench, socket, 9]¢-in.

Wrench, 5s-in. Wrench, socket, 34-in.

b. Procedure.
(1) Lower CowL INTO POSITION.
Hoist, chain Wrench, %-in. (2)
Rope
Lower cowl into position on tractor (chain hoist), taking care
not to damage fuel return lines; also see that radiator shutter control
rod enters into its position in left top side of radiator shell. Install
the two Y2- by l-inch cap screws with lock washers holding right
rear fender to engine support (two ¥4-in. wrenches).
(2) ConNEcT WINCH CONTROL RODS.
Pliers

Connect winch clutch and brake control rods to control levers on
right top fender with pins secured by cotter pins (fig. 280).

(3) INstaLL CowL BoLTS.

Wrench, 34-in. (2) Wrench, open-end, 73-in.

(a) Install the two Y2- by 1Vs-inch bolts with lock washers
holding right rear fender and top fender to cowl and two Y- by
l-inch bolts with lock washers holding rear fender to cowl (two
¥%-in. wrenches).

(b) Install the two Y%2- by l-inch bolts with lock washers holding
right top fender and preheater support brace (fig. 322) to cowl
(two ¥4-in. wrenches). NOTE: Install the clip on the air heater
fuel inlet line under the top bolt and connect main inlet line to
lower end of union at lower right side of cowl (7s-in. wrench).

(c) Install four Y- by l-inch bolts with lock washers holding
front support brace to right front fender and preheater box (two
Y4-in. wrenches). Two of these bolts go in top fender and two in
preheater box.

(d) Install the Y2- by l-inch cap screws with lock washers holding
right-hand corner of cowl to engine support (%-in. wrench) (fig.
321). Install grommet in hole in battery box, and insert small end
of battery ground cable through grommet. Install the Y2- by 1V4-inch

330

Google



™ 9-1783C
128

COWL ASSEMBLY

cap screw with lock washer holding left corner of cowl through battery
ground cable, and into engine support (%-in. wrench).

(4) CoNNECT MILE METER CABLE.

Pliers
Connect mile meter cable to mile meter on left top side of cowl.

(5) ConNNEcT WIRES TO LIGHT SWITCH AND INSTALL SWITCH IN
DasH oF CowL.
Screwdriver, Ys-in. Wrench, 34-in. (2)
Screwdriver, 6-in. Wrench, open-end, Y2-in.
Wrench, %¢-in. (2)
(a) ConNNEcCT WIRES As FOLLOWS:

1. Natural color wire with green tracings to terminal marked “SW”
on right side of switch.

2. Natural color wire with green cross tracings to terminal marked
“SS” on right side of switch.

3. Black wire to terminal marked “BHT” on left side of switch
over the black wire with two white tracings.

4. Natural color wire to terminal marked “HT” on left side of
switch over two white wires with two black tracings.

5. Natural color wire with red tracing to terminal marked “BS” on
left side of switch.

6. Black wire with red tracings goes to terminal marked “S” on
left side of switch.

(b) Install the two 33- by l-inch bolts with lock washers holding
wiring harness clip to left side of cowl (two 9{¢-in. wrenches).

(c) Insert switch through hole in dash, and install mounting nut
to hold switch (%4-in. wrench). Depress latch button of blackout
control assembly and slide it onto shaft of switch. Install and tighten
setscrew in blackout control assembly (Y2-in. wrench). Screw knob
onto shaft and tighten setscrew ( Yg-in. screwdriver).

(6) INSTALL WINCH DRIVE SHAFT GUARD.

Wrench, %¢-in. (2) Wrench, %-in. (2)

Install the two Y2- by l-inch bolts with lock washers and '2- by
l-inch cap screw with lock washer holding left rear fender to cowl
(two ¥%-in. wrenches). Install winch drive shaft guard over winch
drive shaft, and install the three 34&- by l2-inch cap screws with lock
washers holding guard to front bracket. Install the two 3&- by l-inch
bolts with lock washers in the two lower holes (two 9¢-in. wrenches),
and one ;- by 1Y4-inch bolt with lock washer in top hole holding
guard to left rear fender. NOTE: The clip holding wiring harness to
left rear fender must also be installed on the upper bolt (two 34-in.
wrenches).
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(7) INsTALL BoLTs HOLDING CowL TO BATTERY BOX.
Wrench, %-in. (2)
Install the four Y%- by 1-inch bolts with lock washers inside battery
box holding cowl to battery box.

NOTE: For illustrations for the balance of the cowl assembly, see
TM 9-1780A.

(8) ConNNEcT OIL GAGE LINE.
Wrench, open-end, 73-in.
Connect lubricating oil pressure gage line to fitting in engine block
underneath blower.

(9) ConNEcT FUEL LINES.
Wrench, open-end, 34-in. Wrench, open-end, 74-in.
(a) Connect fuel line from return fuel manifold on engine fitting
on end of fuel return line underneath right side of cowl.

(b) Connect main inlet fuel line to inner fitting on fuel pump.

(c) Install fuel line, connecting one end to outer fitting on fuel
pump and other end to bottom fitting on second stage fuel filter.

(d) Install fuel line, connecting one end to top fitting on second
stage fuel filter and other end to fitting at side of third stage fuel filter.

(e) Connect line from fuel oil pressure gage to top fitting on third
stage fuel filter.

(10) INsTALL AIR INTAKE ELBOw.

Pliers Wrench, 9¢-in.
Screwdriver, 6-in.

Install air intake elbow and gasket on air inlet housing with four
¥s- by 1Y4-inch cap screws with lock washers (9;¢6-in. wrench). Install
the yoke pin and cotter pin connecting rear end of fuel and air shut-off
rod to long shut-off lever on throttle shaft on front of cowl and also
install yoke pin and cotter pin holding front fuel shut-off rod to shut-
off lever on top of governor control housing (pliers). Connect hose on
air intake elbow with air tube and tighten the two hose clamps
(screwdriver).

(11) CoNNECT THROTTLE CONTROL RoOD.
Pliers
Connect throttle control rod to short shut-off lever on throttle shaft
on front of cowl.
(12) ConNNEcT THERMO GAGE LINE.

Wrench, 3g-in. Wrench, open-end, 11/ ¢-in.
Insert thermo gage tube in rear end of water outlet manifold and
tighten the tube nut (1144-in. wrench). Install the 7%¢- by 1Va-inch
cap screw with lock washer holding thermo gage line clip to rear
engine lifter bracket (%s-in. wrench).
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(13) CoNNEcT AIR HEATER.
Wrench, 33-in. Wrench, open-end, 7¢-in.
Wrench, Y2-in. Wrench, socket, 9 ¢-in.

(a) Connect air heater coil wire to coil (34-in. wrench) and install
the air heater cover with two 5{4- by 27s-inch cap screws with lock
washers (12-in. wrench). Secure the air heater fuel check valve clip
to air heater cover with the lower cap screw.

(b) Connect air heater fuel line to check valve (7 ¢- and 9 ¢-in.
wrenches), attach clip on fuel line to lower left bolt on rear cylinder
block end plate, and install the 33-inch nut and lock washer on bolt
(% ¢-in. wrench).

(14) CoNNECT WIRES.
Screwdriver, 6-in. Wrench, 34-in.
Wrench, % ¢-in. (2)
(a) Connect ammeter wire and starter cable to starter switch post
(%4-in. wrench). Connect other wire from ammeter to voltage control
on top of generator (screwdriver).

(b) Insert headlight wires into 2-way connectors at end of head-
light wire leading from cowl.

(c) Install two 33- by Y2-inch cap screws with lock washers through
wire harness clips and into left side of engine support (two 9j¢-in.
wrenches).

(15) CoONNECT STARTER RoD.

Pliers
Install starter rod over pin on starter switch, and install cotter pin.
(16) CoNNEcCT SHUTTER CONTROL RoOD.

Pliers

Install yoke pin and cotter pin holding shutter control rod to radi-
ator shutter lever.

(17) INSTALL FRONT FENDERS.

Wrench, 34-in. (2)

Install the one Y»- by 1-inch bolt and three Y- by 1-inch cap screws
with lock washers holding right front fender; and three 12- by 1l-inch
bolts and two Y2- by 1V4-inch cap screws with lock washers holding
left front fender. NOTE: The top rear bolt also holds the clip on the
cable leading from battery to starting motor.

(18) INsTALL HooD.

Wrench, open-end, 9] ¢-in.

Lower hood over exhaust pipe and into position on cowl and radi-
ator shell; tap the hold-down bolts into clips at each corner of hood,
and tighten. NOTE: The bolt holding the left rear corner of the hood
is locied ms1delthe battery box.
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(19) INSTALL BATTERIES.

Pliers, battery Wrench, %) ¢-in.

Install rear battery in box with the positive post toward cowl and
install ground cable on the positive post (battery pliers). NOTE: This
battery is the one that had connecting cable left on. Install second
battery with the negative post toward cowl and install starter cable to
this negative post. Install the connecting cable on the positive post
of the front battery. Install the two battery hold-down brackets, using

¥s-inch nuts on the battery hold-down bolts (%,¢-in. wrench). Refer to
section XV in TM 9-783B.
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Assembly . ........ ... e 133
Installation ............. ...ttt ineeennnnennnnn 134

129. DESCRIPTION.

a. The engine spacer, located between the engine and transmission,
is in effect an adapter which connects the engine to the transmission
case. The engine support also bolts to the spacer for the support of the
front end of engine and radiator.

130. REMOVAL.
a. Tools and Equipment Required.

Bar, 5-ft Wrench, %-in.

Bar, drift, 1- x 18-in. Wrench, 1% ¢-in.

Bar, pry Wrench, 1-in.

Chain Wrench, 1l3-in.

Chisel, 34-in. Wrench, open-end, Y2-in.

Hammer, 2-1b Wrench, open-end, 9¢-in.

Hammer, 8-1b Wrench, open-end, 114¢-in.

Hoist, chain Wrench, open-end, %4-in.

Jack, hydraulic, 10-ton Wrench, open-end, 7s-in.

Rope Wrench, open-end, 1%¢-in.

Screwdriver, 6-in. Wrench, socket, Y2-in.

Screwdriver, 8-in. Wrench, socket, 9 ¢-in.

Wood block, 2- x 10- x Wrench, socket, ¥-in.
36-in. (2) Wrench, socket, 15¢-in.

Wrench, 34-in. Wrench, socket, 17 ¢-in.

Wrench, 7/ ¢-in. Wrench, socket, 1Y2-in.

b. Procedure.
(1) REMOVE ENGINE.

Refer to section XI in TM 9-783B or section V in TM 9-1780A
for rerrl'oval procedure.
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(2) REMOVE WINCH AND ENGINE SUPPORT ASSEMBLIES.
Refer to paragraph 136 b (3) and (4) for removal procedure.

(3) DiscoNNECT AND RAISE FRONT END OF CowL AND FENDER
ASSEMBLIES.

Hoist, chain Wrench, socket, 15¢-in.
Rope Wrench, socket, 1-in.
Wrench, ¥%-in. (2) Wrench, socket, 1V3-in.

Wrench, socket, 73-in.

(a) Remove the six cap screws holding rear fender angle brackets
to right and left steering clutch covers (fig. 109).

(b) Remove the six bolts holding welded bracket assemblies to
rear and top fender. Loosen remaining two bolts, one at bottom of
each bracket, to act as a pivot when front end of top deck assembly
is raised up to clear engine spacer.

(c) Using chain hoist, raise front end of top deck assembly high
enough to obtain clearance between engine spacer and top deck to
remove spacer (fig. 326). NOTE: Top deck assembly as referred to
in this paragraph includes seat, fuel tank, street plate box, cowl, pack
rack, engine preheater box, tool box, and battery box.

(d) Remove all but the 2 top bolts (fig. 326) of the 18 bolts hold-
ing spacer to transmission case (73-, 15{¢-, and 1Y3-in. wrenches).

(4) REMOVE STABILIZER SPRING PIVOT SHAFT.

Bar, drift, 1- x 18-in. Jack, hydraulic, 10-ton
Chisel, %4-in. Wrench, 9 ¢-in.
Hammer, 8-1b Wrench, 34-in.

(a) Using hydraulic jack under front end of transmission case just
back of spacer, raise tractor until weight is removed from stabilizer
spring pivot shaft (fig. 324).

(b) Straighten the locks on the two cap screws holding washer to
front end of spring pivot shaft (hammer and chisel) and remove the
two cap screws (%4-in. wrench). Remove the three cap screws hold-
ing spring pivot shaft to rear end of engine spacer (%g¢-in. wrench).
Drive spring pivot shaft toward rear of tractor, and out of spacer
(drift bar and hammer) (fig. 325).

(5) REMOVE STABILIZER LINK SHAFT.

Bar, 5-ft Wrench, 34-in.
Chisel, 34-in., Wrench, 1-in.
Hammer, 2-l1b Wrench, socket, 1%¢-in.
Hammer, 8-1b Wrench, socket, 17¢-in.

(a) Loosen the two nuts on the U-bolt holding link shaft tightly
in spacer (1% ¢-in. wrench) (fig. 326).

(b) Remove the end caps from both ends of link shaft (fig. 91)
by removing three cap screws from each. (%4-in. wrench).
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(c) Block between top fenders and track as shown in figure 330 to
hold top deck up. Remove rope from top deck, fasten it around spacer
and, with aid of chain hoist, pry spacer from front end of transmission
case and lift it from tractor (fig. 330).

131. DISASSEMBLY.

a. Removal of the clutch control shafts and linkage from the spacer
assembly is described in paragraph 68. Although these steps describe
removal with spacer in tractor, the removal procedure for these parts
will be the same with spacer removed.

132. INSPECTION OF PARTS.

a. Clean and examine spacer and parts of clutch controls. Replace
spacer if broken or cracked. Welding of a broken spacer will not be
successful because it is apt to throw transmission shafts and engine
out of alinement. Inspect linkage, shafts, bushings, and throw-out yoke
for wear. Replace worn or damaged parts. Ream new yoke shaft bush-
ings, if installed, so yoke shafts slip freely in bushings.

133. ASSEMBLY.
a. For installation of clutch control parts in spacer, refer to para-
graph 70. Parts may be installed either before or after installation of

spacer assembly.

134. INSTALLATION.
a. Tools and Equipment Required.

Bar, drift, 1- x 18-in. Wrench, engine cranking
Bar, pry Wrench, open-end, Y2-in.
Chain Wrench, open-end, 9 ¢-in. (2)
Hammer, 2-1b Wrench, open-end, %g-in.
Hammer, 8-1b Wrench, open-end, 11¢-in.
Hoist, chain Wrench, open-end, 34-in.
Rope Wrench, open-end, 7s-in.
Scale, 6-in. Wrench, open-end, 154¢-in.
Screwdriver, 6-in, Wrench, socket, 2-in,
Screwdriver, 8-in. Wrench, socket, 9]¢-in.
Shellac Wrench, socket, 34-in.
Wrench, 34-in. Wrench, socket, 7s-in.
Wrench, 7¢-in. Wrench, socket, 1l3-in.
Wrench, 18¢-in. Wrench, socket, 15¢-in.
Wrench, 1-in. Wrench, socket, 17 ¢-in.
Wrench, 11¢-in. Wrench, socket, 1Y4-in.

b. Procedure.
(1) CoONNECT SPACER TO TRANSMISSION CASE.

Hoist, chain : Wrench, socket, 13}¢-in.
Rope Wrench, socket, 1-in.
Wrench, socket, 7s-in. Wrench, socket, 1l3-in.
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(a) Using chain hoist and rope, lower engine spacer into position
for installation.

(b) Line up holes in spacer with holes in transmission case and
install the two 34- by 4-inch bolts in two upper holes at top of spacer
(fig. 326). Start nuts on these bolts. Next install two 5- by 3-inch
bolts below and between the first two installed. Then install two
34- by 33%-inch bolts in two lowest holes, and two 53- by 3V2-inch
bolts between these. Install ten 3s- by 2Y2-inch bolts in remaining
holes. Start high nuts on all bolts and tighten securely, using 7s- and
15 ¢-inch wrenches on %s-inch bolts and 1- and 1Y3-inch wrenches on
the 34-inch bolts. Remove rope and chain hoistt NOTE: Do not
tighten nuts on any of the bolts until all bolts are installed.

(2) INSTALL STABILIZER LINK SHAFT.

Bar, drift, 1- x 18-in. Wrench, %-in.

Hammer, 2-1b Wrench, open-end, 53-in.
Hammer, 8-1b Wrench, open-end, 114¢-in.
Scale, 6-in. Wrench, socket, 17}¢-in.

(a) Remove cap screw previously installed in one end of shaft.
Screw it tightly into opposite end of shaft (17j¢-in wrench).

(b) Start end of shaft without cap screw into stabilizer link on
side of tractor from which track support roller was removed. Turn
shaft so slot near end (fig. 93) will line up with setscrew (fig. 328)
when installed. Raise stabilizer link until holes in link line up with
holes in link shaft brackets on bottom of spacer; then drive shaft with
hammer through link, bracket, and spacer far enough so that stabilizer
link on other side of tractor may be raised in line with shaft, and shaft
started into it. CAUTION: Use extreme care not to damage oil seals
in stabilizer links while driving shaft through them; then drive shaft
through link and bracket until groove at center of shaft is in line with
U-bolt in spacer (fig. 326).

(c) Refer to paragraph 43 and adjust stabilizer links and shaft;
tighten U-bolt (fig. 326) as outlined in subparagraph b (3) below;
then install the link shaft cap gaskets and caps (fig. 91), using three
l45- by 134-inch cap screws with lock washers at each end (34-in.
wrench).

(3) INSTALL STABILIZER SPRING PIVOT SHAFT.

Chisel, 3-in. Wrench, % ¢-in.
Hammer, 2-1b Wrench, 3/4-in.

Lower the hydraulic jack until the hole in the stabilizer spring
lines up with hole in engine spacer; then drive spring pivot shaft
through spacer and spring. Install the three 33- by 1Y2-inch cap screws
with lock washers holding spring pivot shaft to rear end of engine
spacer (% ¢-in. wrench); then install washer at front end of shaft with
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two 12- by 1Y%-inch cap screws and nut lock (%-in. wrench) (fig.
324). Bend ends of nut lock over heads of cap screws with hammer
and chisel, and remove jack from underneath the tractor.
(4) LoweR FrRONT END oF TorP DECK ASSEMBLY.
Hoist, chain Rope
Using chain hoist and rope, raise front end of top deck, remove
blocking, and lower assembly into place. NOTE: Top deck assembly
as referred to here includes seat, fuel tank, street plate box, cowl,
pack rack, engine preheater box, tool box, and battery box.
(5) SECURE ToP DECK TO TRANSMISSION CASE.
Wrench, %-in. (2)
Install six Y2-inch cap screws with lock washers in rear fender angle
brackets on steering clutch covers. Install six Y2-inch bolts with lock
washers through welded bracket assemblies at rear of tractor.

(6) INSTALL WINCH AND ENGINE SUPPORT.
Refer to paragraph 138 for installation procedure.
(7) INSTALL ENGINE AND RADIATOR ASSEMBLY.

Refer to TM 9-783B or TM 9-1780A for installation of these two
units.

(8) INSTALL TRACK SUPPORT ROLLER.
Refer to paragraph 91 for installation of roller.
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CHAPTER 14

MISCELLANEOUS ASSEMBLIES (COWL, ENGINE SPACER,
ENGINE SUPPORT, FUEL TANK AND LINES, AND
PINTLE ASSEMBLIES)(Cont'd)

Section Il

ENGINE SUPPORT

Paragraph
Description . ...... it i e et e e 135
Removal ........ . . i i it i et 136
Inspectionand repair .......... ...t 137
Installation . ............ .00ttt etnneennnennenanans 138

135. DESCRIPTION.

a. The engine support is a heavy one-piece welded assembly bolted
to the engine spacer for support of the engine, radiator assembly, and
winch. The lower part of the engine support is designed to protect the
engine from damage from stumps or rocks when tractor is operated
in wooded or rocky terrain. A section of this lower part, called the
engine support bottom cover, is removable to give access to the
engine from beneath. A large pull hook is provided on the bottom
side of the engine support for towing purposes.

136. REMOVAL. N
a. Tools and Equipment Required.

Bar, pry Wrench, open-end, Y2-in.
Chain Wrench, open-end, 9¢-in.
Hoist, chain Wrench, open-end, 114¢-in.
Rope Wrench, open-end, 34-in.
Screwdriver, 6-in, Wrench, open-end, 73-in.
Screwdriver, 8-in. Wrench, open-end, 1% ¢-in.
Wrench, 33-in. Wrench, socket, Y2-in.
Wrench, 7 ¢4-in. Wrench, socket, 9¢-in.
Wrench, 33-in. Wrench, socket, 34-in.
Wrench, 15g-in. Wrench, socket, 15/¢-in.
Wrench, 1-in. Wrench, socket, 1V4-in.

b. Procedure.

(1) REMOVE RADIATOR AND ENGINE FROM TRACTOR.
Refer to TM 9-783B or TM 9-1780A for removal procedure.

(2) REMOVE WINCH ASSEMBLY (ONLY IF ENGINE SUPPORT IS
TO BE REPLACED).
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(d) Remove the two cap screws holding front corners of cowl to
support (%-in. wrench).

(4) REMOVE ENGINE SUPPORT AND WINCH ASSEMBLIES.

Chain Wrench, socket, 15]¢-in.
Hoist, chain Wrench, socket, 1l2-in.
Wrench, open-end, 15}4-in.

(a) Fasten chain around assembly and take up slack in chain with
chain hoist to support weight while attaching bolts are removed.

(b) Remove the two bolts (154- and 1Y2-in. wrenches) and two
cap screws (15]¢-in. wrench) holding engine support to engine spacer
(fig. 332). Using chain hoist, lift winch and engine support assemblies
away from tractor (fig. 333). As assembly is pulled away from spacer,
winch drive shaft will slip out of slip joint on lay shaft universal joint.

137. INSPECTION AND REPAIR.

a. Clean engine support thoroughly and examine it closely for
cracks or breaks. Repair broken or cracked parts by welding unless
the assembly is twisted or in such state of destruction that this is not
possible; in which case, replace support. Be sure the brackets welded
to the sides of frame for front support of engine are welded securely.
Straighten pull hook, if twisted; weld, if broken. )

138. INSTALLATION.
a. Tools and Equipment Required. .

Bar, pry Wrench, open-end, Y2-in.
Chain Wrench, open-end, 9]¢-in.
Hoist, chain (2)

Rope Wrench, open-end, 11/¢-in.
Screwdriver, 6-in. Wrench, open-end, ¥;-in.
Screwdriver, 8-in. Wrench, open-end, 7g-in.
Shellac Wrench, open-end, 15}4-in.
Wrench, 34-in. Wrench, socket, Y5-in.
Wrench, 7g-in. Wrench, socket, 9]¢-in.
Wrench, $s-in. Wrench, socket, 34-in.
Wrench, 15/¢-in. Wrench, socket, 7s-in.
Wrench, 1-in. Wrench, socket, 15¢-in.
Wrench, engine cranking Wrench, socket, 1l5-in.

b. Procedure.
(1) L1rT SUPPORT AND WINCH INTO PLACE.
Chain Hoist, chain

Using chain hoist, place engine support in position for installation.
Engage rear end of winch drive shaft in slip joint of winch lay shaft
underneath left top fender as support is moved into place if winch is
being installed with support. If not, install winch after support is
installed (par. 124).
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(2) CoNNECT ENGINE SUPPORT TO SPACER.

Wrench, ¥4-in. Wrench, socket, 15¢-in.
Wrench, open-end, 15)¢-in. Wrench, socket, 112-in.

Line up holes in rear of engine support with holes in engine spacer.
Install two 1- by 4-inch bolts with high nuts in top holes of support
and spacer (fig. 332), and two 1- by 3V4-inch cap screws with lock
washers in the bottom holes of support and spacer. Tighten bolts
(1% - and 1Y%;-in. wrenches) and cap screws (1Y2-in. wrench)
securely.

(3) ConNNEcCT CowL AND REAR FENDERS TO SUPPORT.

Wrench, %¢-in. (2) Wrench, socket, ¥3-in.

(a) Bolt cowl to engine support with 12- by 1-inch cap screw with
lock washer in right front corner of cowl (fig. 321), and v2- by
1Y4-inch cap screw with lock washer through battery ground cable
and in left front corner of cowl (%4-in. wrench).

(b) Bolt front end of rear fenders to engine support with two
12- by 1l-inch cap screws with lock washers on right side, and three
on left side (34-in. wrench).

(c) Secure lubricating oil pressure gage line to front of cowl with
a 3s- by ¥4-inch bolt with lock washer through clip on line and cowl
(two 9;¢-in. wrenches).

(d) Attach wiring harness to left side of support with two 34- by
%-inch cap screws through clips on harness and into support (%g-in.
wrench).

(4) INSTALL ENGINE AND RADIATOR ASSEMBLY.
Refer to TM 9-783B or TM 9-1780A for installation procedure.
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Section IV
FUEL TANK AND LINES

Paragraph
Description of fuel tank.................... ... .c.c..... 139
Maintenance for fuel tank....................c....... 140
Removal of fuel tank................. ... ... 141
Installation of fuel tank.............................. 142
Fuel lines . ........c.i ittt itiiiennnanns 143

139. DESCRIPTION OF FUEL TANK.

a. The fuel tank is made up of sections of sheet steel with welded
joints, and has a capacity of 120 gallons of fuel. There are baffle
plates inside the tank welded to front and back sides. These baffles
extend from the top of the tank to within nine-sixteenths inch of the
bottom. The baffles prevent fuel from quickly running from one
end of the tank to the other as the tractor is in operation, and
also act as braces to reinforce the sides of tank. Other brace irons
reinforce the tank in other places. Two sediment sumps with drain
cocks are provided on the bottom of the tank to catch and drain
dirt, sediment, or water from the fuel tank. A shut-off valve, also
on bottom of tank, provides a means for shutting off fuel.

140. MAINTENANCE FOR FUEL TANK.

a. Every precaution should be taken to prevent entrance of dirt
or foreign material into the tank while filling with fuel, and sediment
sump should be drained regularly to drain water and sediment out
of tank. Inspect tank at regular intervals for rusted or corroded
spots, sand these spots smooth, and paint them. Repair leaks in
tanks by welding or brazing, using prescribed precautions against
fire or explosion while repairing. Flush tank periodically with clean
fuel to keep tank clean. See that filler cap locks securely in place.

141. REMOVAL OF FUEL TANK.
a. Tools Required.

Hoist, chain Wrench, open-end, 34-in.
Rope Wrench, open-end, 13/¢-in.
Wrench, % ¢-in. Wrench, open-end, 7s-in.
Wrench, open-end, %3-in. Wrench, socket, 34-in.
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b. Procedure.
(1) REMOVE CUSHIONS.
Wrench, open-end, 13/¢-in.

Remove seat cushions. Remove nuts from bolts through clips at
bottom of back cushions, and lift back cushions out of frame.

(2) REMOVE PACK CARRIER.

Wrench, 3%-in. (2)

(a) Pull wires out of sockets at rear of rear lights.

(b) Remove two bolts at top of pack carrier, and six bolts at
bottom of pack carrier holding it to fuel tank, and lift off pack
carrier.

(3) DiscoNNEcT FUEL LINES FROM TANK.

Wrench, open-end, 34-in. Wrench, open-end, 7s-in.

Hold fittings with 34-inch wrench and disconnect outlet and re-
turn fuel lines from shut-off valve, and return line at bottom of tank
(fig. 103).

(4) REMOVE TANK FROM TRACTOR.

Hoist, chain Wrench, ¥%-in. (2)
Rope

(a) Remove four remaining bolts holding tank to rear of top
fenders and four bolts holding right-hand end of tank to end of
seat frame. Open lid of box on left top fender and remove the four
bolts holding tank to box.

(b) Fasten rope sling around tank, and use chain hoist to lift
tank from tractor.

(5) REMOVE SEDIMENT SUMPS AND SHUT-OFF VALVE.

Wrench, 9¢-in. Wrench, open-end, 5&-in.

If fuel tank is to be repaired or replaced, remove sediment sumps
from bottom of tank by removing four cap screws from each (9 ¢-in.
wrench). Remove valve from tank with 3s-inch wrench.

142. INSTALLATION OF FUEL TANK.
a. Tools and Equipment Required.

Hoist, chain Wrench, open-end, ¥;-in.
Rope Wrench, open-end, 13/¢-in.
Shellac Wrench, open-end, 7s-in.
Wrench, 9{g-in. Wrench, socket, ¥4-in.

Wrench, open-end, 53-in.
b. Procedure.

(1) INSTALL SEDIMENT SUMPS AND SHUT-OFF VALVE (IF THEY
WERE REMOVED).

Wrench, 9g-in. ‘ Wrench, open-end, %3-in.
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Shellac new gaskets to sediment sumps and install sumps on
bottom of tank (94-in. wrench). Coat threads of shut-off valve with
white or red lead, and screw valve into bottom of tank (%s-in.
wrench).

(2) INSTALL TANK ON TRACTOR.

Hoist, chain Rope

(a) Lower fuel tank onto tractor with chain hoist (end with filler
cap goes to left side of tractor).

(b) Secure tank to tractor with four l%2-inch bolts holding it to
box on left top fender, four Y2-inch bolts holding it to right-hand
seat frame end, and four Y2-inch bolts in two outer holes in rear of
top fenders. Use lock washers on all these bolts, but do not tighten
until pack carrier is installed.

(3) ConNNEcT FUEL LINES.

Wrench, open-end, 34-in. Wrench, open-end, 7s-in.

Connect fuel line from filter to fitting on valve assembly, and
return line to connection on return line of tank. Fill tank with fuel
and open valve to check for leaks.

(4) INsTALL PACK CARRIER.

Wrench, %-in. (2)

(a) Install pack carrier on rear of fuel tank with two %-inch
bolts holding it to upper part of fuel tank, and six bolts holding it
to bottom of fuel tank and rear of top fenders. The two outer bolts
also hold the rear light wire clips. Tighten all bolts.

(b) Plug wires into sockets in rear of rear lamps.

(5) INsTALL SEAT AND BAck CUSHIONS.

Wrench, open-end, 13¢-in.

Set back cushions in place with clips at top engaging clips in rear
frame and bolts in bottom of cushions through clips at bottom. In-
stall nuts on these bolts. Set seat cushions in frame.

143. FUEL LINES.

a. Check fuel lines for defects or leaking connections when disas-
sembling tractor. Fuel lines often are bent or twisted during operation.
If they are allowed to rub against the tractor, they are apt to wear
and eventually will leak. Replace pipes worn in this way. Inspect
the ends of lines at fittings to make sure they are not beginning to
crack. Do not use damaged fittings when reassembling, and always
check entire fuel line system after tractor is started again, to make
sure no fuel or air leaks are evident. Replace missing fuel line clips,
as lines will eventually leak at fittings or break, due to vibration
while in operation if they are not held rigidly in place by clips.
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Section V

PINTLE ASSEMBLIES

Paragraph
Description ... ... ..ttt i e it e 144
Removal of pintle drawbar assembly .................. 145
Installation of pintle drawbar assembly ................ 146
Removal of pintle bracket assembly ................... 147
Installation of pintle bracket assembly ................ 148

144. DESCRIPTION.

a. Two pintle assemblies provide hitches for towing vehicles requir-
ing either a low or high hitch. The lower pintle is on the drawbar
of the tractor, and the upper pintle is on a bracket which is bolted
to the drawbar plate and rear of transmission case. The upper pintle
is held stationary in line with center of tractor; the lower pintle may
be held in center of tractor or, by removing two bolts from pintle
drawbar and drawbar plate, it may be moved sidewise in either
direction to several different pulling angles, if desired. The pintles
are free to rotate in the drawbar and bracket, so that hitch on trailed
vehicle will not be twisted when traveling over rough terrain. Safety
pins in the pintles prevent latch of hook from opening while tractor
is in operation.

145. REMOVAL OF PINTLE DRAWBAR ASSEMBLY.
a. Tools Required.

Bar, 3-ft Punch, small
Chisel, 34-in. Wrench, open-end, 2Y2-in.
Hammer, 2-1b Wrench, socket, 15}¢-in.

b. Procedure.
(1) (REMOVE PINTLE FROM DRAWBAR.
Bar, 3-ft Punch, small
Hammer, 2-1b Wrench, open-end, 212-in.

Remove cotter pin from nut (hammer and punch). Hold nut with
2%;-inch wrench and, with bar through pintle hook, turn shaft out of
nut. Remove washer, and pull pintle from drawbar.
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(2) REMOVE DRAWBAR (fig. 334).

Chisel, ¥4-in. Wrench, socket, 1344-in.
Hammer, 2-1b Wrench, 17 ¢-in.

Remove cotter pins and two bolts holding drawbar to drawbar
plate (pliers); remove the bolts (15{¢- and 17 ¢4-in. wrenches).
- Straighten screw locks on cap screws holding drawbar stirrup at front
end of drawbar to bottom of transmission case (hammer and chisel).
Remove the four cap screws from stirrup (134¢-in. wrench). Remove
drawbar and stirrup from tractor. Remove front drawbar pin to sepa-
rate drawbar and stirrup.

146. INSTALLATION OF PINTLE DRAWBAR ASSEMBLY.
a. Tools Required.

Bar, 3-ft Wrench, 17%¢-in.

Chisel, 34-in. Wrench, open-end, 212-in.
Hammer, 2-lb Wrench, socket, 15 ¢-in.
Pliers

b. Procedure.
(1) INSTALL DRAWBAR.

Chisel, ¥%4-in. Wrench, 17¢-in.
Hammer, 2-1b Wrench, open-end, 2Y2-in.
Pliers Wrench, socket, 15 ¢-in.

Insert front end of drawbar into stirrup and insert front drawbar
pin. Place drawbar in position on drawbar plate. Using new screw
locks, secure stirrup on front end of drawbar to bottom of trans-
mission case with four 1- by 3-inch cap screws (1%¢-in. wrench).
Bend screw locks around cap screw heads (hammer and chisel).
Install two 1- by 4-inch cap screws with lock washers in rear end of
drawbar and drawbar plate (154- and 174-in. wrenches). Install
cotter pins through bolts (pliers).

(2) INSTALL PINTLE.

Bar, 3-ft Wrench, open-end, 2V2-in.
Pliers

Insert shaft into drawbar. Place washer on shaft and start nut.
Hold nut with 2l5-inch wrench and turn shaft into nut with bar
through pintle hook. Install cotter pin through nut and shaft (pliers).

147. REMOVAL OF PINTLE BRACKET ASSEMBLY.
a. Tools Required.

Bar, 3-ft Wrench, % ¢-in. (2)
Hammer, 2-1b Wrench, 1Y3-in.

Pliers Wrench, open-end, 2Y2-in.
Punch, small Wrench, socket, 15g-in,,

with long extension
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Remove two cap screws holding lower bracket arms to drawbar
plate and brace (1Ys- and 13{4-in. wrenches). Remove four cap
screws holding bracket to rear of transmission case (1%¢-in. wrench),
and lift off bracket.

148. INSTALLATION OF PINTLE BRACKET ASSEMBLY.
a. Tools Required.

Bar, 3-ft Wrench, 1¥43-in.
Pliers Wrench, open-end, 2%5-in.
Wrench, % ¢-in. (2) Wrench, socket, 1%}¢-in.,

with long extension

b. Procedure.
(1) INSTALL PINTLE BRACKET.
Wrench, 1%3-in. Wrench, socket, 1%¢-in,,
with long extension

Install pintle bracket in place. Install the four 1- by 3-inch cap
screws with lock washers holding pintle bracket to transmission case
(1%4¢-in. wrench), and two 7s- by 4Y2-inch bolts and high nuts
holding pintle bracket to drawbar plate (1Ys- and 15 ¢-in. wrenches).

(2) INsTALL WINCH DRIVE CHAIN.

Pliers

Install drive chain over sprockets. Install connecting link in chain
and place keeper on link pins. Secure with two cotter pins in link
pins (pliers).

(3) INsTALL DRIVE CHAIN GUARD.

Wrench, % ¢-in. (2)

Install sprocket guard with two 33- by 1V;-inch bolts with flat
washers and lock washers in pintle bracket, and two 33- by 1l-inch
bolts with flat washers and lock washers in left top fender (two 9 ¢-in.
wrenches).

(4) INSTALL PINTLE.

Bar, 3-ft Wrench, open-end, 214-in,
Pliers

Insert shaft of pintle in bracket. Place washer on shaft and start
nut. Hold nut with 2Y2-inch wrench and turn shaft into nut; tighten
with bar inserted through pintle. Install cotter pin through nut and
shaft (pliers).
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STANDARD NOMENCLATURE LISTS.

Cleaning, preserving, and lubricating materials;

recoil fluids, special oils, and miscellaneous

related items . ........... ... ... ... ... SNL K-1
Current Standard Nomenclature Lists are listed

above. An up-to-date list of SNL’s is main-

tained as the “Ordnance Publications for Sup-

pPly Index”....... ... ... . . .. OPSI
Soldering, brazing and welding material, gases

and related items ...................... SNL K-2
Tools, maintenance, for repair of automotive

vehicles . ........ ... .. ... . . .. i i, SNL G-27
Tool-sets, motor transport.................. SNL N-19

Tractor, medium, M1 (Allis-Chalmers HD-7W) SNL G-125
EXPLANATORY PUBLICATIONS.

List of publications for training.............. FM 21-6
Automotive Materiel.

Automotive electricity. . . ............ ... . ... TM 10-580

Electrical fundamentals . ................... TM 1-455

Sheet metal work, body, fender, and radiator

TEPAITS . & vttt e ittt et e TM 10-450

The motor vehicle. . ....................... TM 10-510
Care and Preservation.

Automotive lubrication. . ................... TM 10-540

Cleaning, preserving, lubricating, and welding
materials and similar items issued by the Ord-

nance Department. . ... .................. TM 9-850
Detailed lubrication instructions for ordnance

materiel ........... ... ... OFSB 6-series
Explosives and demolitions. . ............... FM 5-25
Fire prevention, safety precautions, accidents. .. TM 10-360
Motor transport inspections. ................ TM 10-545
Product guide............ e OFSB 6-2

Decontamination.
Chemical decontamination materials and equip-

MeNt . ... ..ttt ittt e T™™ 3-220
Decontamination of armored force vehicles... FM 17-59
Defense against chemical attack............. FM 21-40

Maintenance and Repair.
Echelon system of maintenance.............. TM 10-525
Maintenance and repair. . .................. TM 10-520
Ordnance maintenance procedure: Materiel in-
spection and repair. . ................0... TM 9-1100
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Related Technical Manuals.
Medium tractor M1 (Allis-Chalmers HD-7W)
Ordnance maintenance: Medium tractor M1
(Allis-Chalmers HD-7W) Diesel engine (GM
3-71 RC 14)
Ordnance maintenance: Medium tractor M1
(Allis-Chalmers HD-7W) engine accessories.

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

Registration of motor vehicles...............

Rules governing the loading of mechanized and
motorized army equipment, also, major calibre
guns, for the United States Ariny and Navy,
on open top equipment. Published by Opera-
tions and Maintenance Department of Associ-
ation of American Railroads.

Storage of motor vehicle equipment.........

Storage and Shipment.

Ordnance storage and shipment chart—Group
G—major items .. ...ttt
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INDEX

A Page No.

Accessories of electrical system.. 14

Adjustments:
bevel gear hub bearings ...... 196
clutch assemblies ............ 143
final drives ................. 16
free travel of thrust pin... 143-144
links for alinement of truck
frame .............. 105-106
mile meter drive gear and worm 191
SPACETS . .....ouvveonnns 138-140
track assembly ............. 273
tractor brakes ........... 153-154
winch and controls
automatic winch worm
brake .............. 320-321
control levers ......... 318-320
Air intake elbow
installation ................. 332
removal .................... 323
Ammeter, description .......... 62
Assembly:
clutch assemblies ........ 135-137
engine spacer ............... 341
final drives ............... 41-43
front idler .............. 231-243
power take-off ............ 76-85
stabilizer crank assembly.. 102-103
stabilizer spring ............. 91
steering clutch controls ...... 149
track assembly .............. 270
track release mechanism... 258-262
transmission gears ....... 180-202
truck frame assembly. . ... 277-278
truck wheel assembly .... 231-243
Automatic brake assembly
adjustment ................. 310
disassembly ............ 297-299
inspection and repair......... 301
removal from gear case........ 295
Automatic brake guard, installa-
HON ...ttt e 311
Automatic brake housing, installa-
tion ............. ..., 305
Automatic winch worm safety
brake
adjustment ............. 320-321
assembly ................... 307
Auxiliary equipment, maintenance
duties by echelons........... 10-11

Google

359

B Page No.

Bearing retainers and shims, re-
moval
Bell crank assembly

assembly and installation.. 258-261

inspection and repair ........ 258

removal .................... 253
Bevel gear and hub

installation ............. 195-196

removal ................ 171-172

Bevel gear hub bearings, adjust-
ment
Bevel gear inspection hole cover

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

installation ................. 214

removal .................... 163
Bevel pinion and gear

description ................. 158

inspection and repair ..... 178-179

installation ................. 186
Brake band (assemblies)

adjustment ................. 154

installation ................. 140

removal .................... 120
Brake bands and linkage, inspec-

tion and repair ........... .. 153

Brake drum (and hub)

inspection and repair ........ 131

removal ................ 122-125
Brake levers, installation ........ 140

Brake operating shaft, installation 311
Brakes (See Tractor brakes)

Bushings
installation in idler gear....... 76
removal from idler gear ...... 71

o

Clutch assemblies

adjustment ............. 143-145
assembly ............... 135-137
description ............. 107-108
disassembly ............. 122-125
inspection and repair of
parts .............. 131-135
installation ............. 137-143
removal ................ 108-121
special tools ................ 145
trouble shooting ............. 108

Clutch controls (See Steering clutch

controls)
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C—Cont'd Page No.
Clutch disks (and hub)
assembly ............... 135-136
inspection and repair ........ 131
installation ................. 136
removal .................... 125
Clutch shaft (assembly)
assembly ................... 180
description ............. 158-159
installation ................. 185
Control lever (assemblies)
adjustment ............. 318-320
assembly ............... 314-315
disassembly ................. 299
Controls and linkage, inspection
and repair ................... 75
Cooling system, maintenance du-
ties by echelons ............. 5
Cowl assembly
installation ............. 330-334
removal ................ 322-329
Crosshead and seal
inspection and repair ......... 258
installation ................. 258
removal ................ 253-256
D
Description:
clutch assemblies ........ 107-108
electrical system ............ 13
engine spacer ............... 335
engine support .............. 344
final drives ............... 15-16
front idlers ................. 217
fuel tank .................. 349
gearshift mechanism ......... 203
pintle assemblies ............ 352
power take-off .............. 64
stabilizer crank assembly ..... 93
stabilizer spring ............. 87
steering clutch controls ...... 146
track assembly .............. 263
track release mechanism ...... 248
track support rollers ......... 217
tractor brakes ............... 150
transmission and gearshift
mechanism .......... ... .. 155
truck frame assembly.... 216, 274
truck wheels ........... .. ... 217

Page No
winch ...................... 281
Disassembly:
clutch assemblies ........ 122-125
engine spacer ............... 341
final drives ............... 31-37
front idlers ............. 221-227
gearshifter housing assembly 206-208
inner seal drive assembly...... 36
outer seal assembly........... 33
power take-off ............ 67-71
stabilizer crank assembly... 99-100
stabilizer spring ............. 90
steering clutch controls. ... 147-148
track release mechanism... 252-258
track support roller ...... 228-229
truck frame assembly..... 276-277
Drawbar (See Pintle drawbar as-
sembly)
Drive shaft (and lay shaft as-
semblies)
assembly ............... 312-314
inspection and repair ........ 303
Drive sprocket
installation ................. 54
removal .................... 28
from sprocket shaft ....... 67
Driven hub, removal .......... 21
Drum brake operating shafts, re-
moval ...................... 290
Drum shaft assembly
assembly ................... 309
installation ............. 309-310
E
Electrical system
ACCEeSSOTIeS .. ........0.c0ceuuuns 14
description ................. 13

maintenance duties by echelons 5-6
End frame, inspection and repair. 300
Engine hood, removal ...... 322-323
Engine preheater assembly, main-

tenance duties by echelons. ..... 10
Engine spacer
assembly ................... 341
description ................. 335
disassembly ................. 341
inspection of parts ........... 341
installation ............. 341-343
removal ................ 335-341
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INDEX
E—Cont'd Page No. Page No
Engine support special tools ................ 247
description ................ 344 trouble shooting ............ 218
inspection and repair ......... 347  Fuel pressure gage, description.. 62
installation ............. 347-348 Fuel tank and lines
removal ................ 344-347 description . .......cc.iienaann 349
Engine support bottom cover fuel lines ..........ccouvennn 351
installation .............. 92, 318 installation ............. 350-351
removal ........... ... .. ..., 285 maintenance . ..........oo... 349
Equalizer bar, installation. ... 140-141 removal ................ 349-350
Exhaust system, maintenance du-
ties by echelons .............. 8 G
Gear and hub assembly, installa-
F L e + W 48
Gear case
Final drive bearing cups, installa- inspection and repair... 38-39, 300
tion in gear hub .............. 43 installation ................. 48
Final drive gear assembly of cover .......... ... ... 310
description ...........0.... 15 removal of cover ............ 290
removal ....... ..., 28 trouble shooting ............ 16
Final drive pinion assembly Gear shifter housing assembly
description ............... 15-16 assembly ............... 210-213
installation ............... 48-52 installation ............. 200, 214
removal ... ... 120 disassembly ............. 206-208
Final drive spacer removal .................... 204
installation ................. 45 Gear train and main frame as-
removal ........ieiiieinien. 31 sembly, maintenance duties by
Final drives echelons ..................... 9
assembly ................. 41-43  Gearshift lever assembly
description ................ 15-16 installation ................. 213
disassembly ............... 31-37 removal .................... 207
inspection and repair of parts 37-39 Gearshift mechanism
installation ............... 43-59 assembly of gearshifter housing
maintenance . ............... 16 assembly ........... 210-213
removal .................. 16-31 description ................. 203
special tools and equipment... 60 disassembly of gearshifter hous-
trouble shooting ............ 16 ing assembly ........ 206-208
First stage fuel filter, removal.. 115 inspection and repair of
Floor plates, installation......... 215 parts ............... 208-210
Fourth speed shifter fork assembly installation ............. 214-215
assembly ................... 213 removal ................ 203-205
disassembly ................. 208 (See also Transmission and gear-
Front idler shift mechanism)
alinement .................. 246  Grouser shoes (See Street plates
assembly ............... 231-243 and grouser shoes)
description ................. 217
disassembly ............. 221-227 l
inspection of parts........ 229-231 Idler bracket guides, installation. 245
installation ............. 245-246  Idler gear shaft assembly, removal 69
removal ............. .00 219 Idler guards, installation ........ 246
361
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I—Cont'd Page No.
Idler shaft and gear, installation. 82
Inner bearing, removal........ 28-31
Inner pinion bearings
installation ............... 42, 48
removal from cage ........... 36
Inner seal assembly
installation ................. 54
removal .................... 28

Inner seal dirt guard, installation. 54
Inner seal drive assembly
assembly .................
disassembly ................. 36
Inspection (See also Inspection
and repair)

engine spacer ............... 341
vehicle, assembled ........... 12
Inspection and repair
clutch assemblies ........ 131-135
engine support .............. 347
final drives ............... 37-39
gearshift mechanism ... ... 208-210
power take-off ............. 71-75
stabilizer crank assembly...... 100
stabilizer spring ............. 90
steering clutch control parts 148-149
track assembly ..... e 266-270
track release mechanism ..... 258
tractor brakes ........... 152-153
truck frame assembly ........ 277
Instruments (and gages)
maintenance duties by echelons 10
purpose .................. 62-63
replacement ................ 63
Intermediate pinion bearing
installation ................. 43
removal .................... 36
L
Lever assembly, inspection and
repair ................... 208-209
Link shaft, installation ...... 103-105
Lock rings, installation ......... 138
Lubricating oil pressure gage, de-
scription .. ..., .. ... ... ... 62-63
Lubrication:
final drives ..... ... . . ... . ... 16
track release assembly ... . .. 262
winch assembly ....... . .. . . 312

M Page No.
Maintenance
final drives ................. 16
fuel tank ................... 349
Master clutch assembly, mainte-
nance duties by echelons ...... 5
Master clutch cover, installation. 106
Master clutch shaft, removal. 177-178
Master pin, removal ........... 265
Mile meter cable, disconnect.... 328
Mile meter drive gear and worm,
adjustment .................. 191
Mile meter (housing)
description ................. 159
inspection and repair ......... 179
installation ............. 190-191
removal .................... 173
N
Neoprene packing ring, installation
in seal plate ................. 236
Neoprene seal boots, inspection.. 231
o
Oil seals
inspection and repair. ... .. 38, 100
installation ................. 261
in retainers ........... 243-245
removal
from retainers ............ 71
from stabilizer links..... 99-100
Oil slinger and springs, removal
from shifter plate ............ 125
Operation
clutch assemblies ........ 107-108
power take-off .............. 64
transmission and gearshift mecha-
nism ......... 0., 155
Outer channels
installation ................. 278
removal .................... 277
Outer pinion bearing
installation ................. 52
removal from gear case........ 37
Outer seal assembly
assembly ................... 41
disassembly ................. 33
installation ................. 54
removal .................... 28
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INDEX
P Page No. Page No

Pinion assembly, disassembly.... 33 Replace defined ............... 4

Pinion puller assembly, installation 21 Reverse idler gear (assembly)

Pinion shaft assembly inspection and repair........ 74-75
installation ................. 82 installation ............. 191-192
removal ............... ... 67-69 removal .. ... 172-173

Pinion shaft bearings Roller (assembly)
installation ............. 186-190 lubrication and installation ... 245
removal ... 24 removal ............. ... . ... 227

Pins and bushings, inspection and Roller flanges, inspection ...... 231

TEPAIT ... vt iiiiiini e 266

Pintle bracket assembly S
installation ................. 356
removal ................ 354-356 Seal frame, removal ....... 110-111

Pintle drawbar assembly Seal ring, assembly ........ 239-240
installation ................. 354  Seat cushions, installation ...... 142
removal ................ 352-354 Sediment sumps and shut-off valve

Pivot shaft, installation ....... 91-92 installation .............. 350-351

Pivot shaft bracket and spring removal . ......... .. 350

leaves, assembly .............. 91 Service defined ................ 4

Pivot shaft bushing, inspection and Shaft and bearing assemblies, re-

TePAIr ......iiiiiiiiie 90 moval ... 227, 229

Power take-off assembly Shifter lock assembly, assembly
assembly ................. 76-85 and installation in housing..... 213
description ................. 64 Shifter shafts and forks .
disassembly ............... 67-71 installation ............. 200, 214
inspection and repair of parts 71-75 removal ................ 165-167
installation ............... 85-86 Shifter shaft assembly
removal .................. 65-66 installation ................. 85
trouble shooting ........... 64-65 removal ...... ... 67

Power take-off control linkage, re- Side bars and bushings, assembly. 270

moval ...... ... ... ... oL, 115 Side plate

Power take-off gear case, removal. 165 inspection and repair ...... 38-39

Pressure plate, installation...... 136 installation . .. v v 45-48

Preventive maintenance (See removal .................... 31

Maintenance) Sliding clutch (See Winch sliding

Primary fuel filter, installation... 142 clutch)

Rear axle bracket assembly

assembly ................... 41
disassembly ............... 33-34
inspection and repair ........ 38
installation ............... 54-58
removal .................... 28
Rear axle end cover and sprocket
guard
installation ............. 279-280
removal .................... 275
Rebuild and repair defined ...... 5

Google

Spacers, adjustment ........ 138-140
(See also Engine spacer)

Special tools

clutch assemblies ............ 145
final drives "................ 60
front idlers, truck wheels, and
track support rollers...... 247
stabilizer crank assembly ..... 106
track assembly .............. 273
transmission gears ........... 202
Sprocket bolts
installation in gear hub ...... 41
removal .................... 33
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S—Cont'd Page No.
Sprocket guard (and end cover)
installation ........... 58-59, 317
removal .............. ... ... 21
Stabilizer crank assembly
assembly ............... 102-103
description . ................. 93
disassembly .............. 99-100
inspection of parts ........... 100
installation ............. 103-106
removal ................. 94-95
special tools ............... 106
trouble shooting ........... 93-94
Stabilizer crank seal and bushings
inspection and repair ......... 258
removal ................ 256-258
Stabilizer link shaft
installation ................. 342
removal ................ 337-340
Stabilizer spring
assembly ................ ... 91
description ................. 87
disassembly ................. 90
inspection and repair ........ 90
installation ............... 91-92
removal .................. 87-89
Stabilizer spring pivot shaft
installation ............. 342-343
removal .................... 337

Stabilizer spring seat, removal.... 275

Steering clutch controls

assembly ................... 149
description ................. 146
disassembly ............. 147-148
inspection and repair of
parts ............... 148-149
trouble shooting ........ 146-147

Steering clutch cover

assembly ................... 149

disassembly ................. 147

inspection .................. 148

installation ................. 141

removal ................ 115-120
Steering clutch shaft

inspection and repair ........ 135

installation ............. 137-138

removal .............. v.o 120-121
Steering lever assembly

disassembly ................. 147

364
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removal ................ 206-207
Street plate and grouser shoes

inspection and repair ........ 270

installation ................. 270

removal .............. ... ... 266

Support roller bracket, installation 228

T
Temperature gage, description ... 63
Throw-out fork assembly
assembly ................... 149
disassembly ............. 147-148
inspection and repair .... 148-149
installation ................. 141
removal ............. ... ..., 120
Thrust pin, adjustment for free
travel .. ... ... ... ... ... 143-144
Tool box
installation ................. 142
removal .................... 115
Top cover installation ...... 261-262
ON CASE . ....vvrvnennnnnnnn 85

Top shaft pilot bearing, installation 192
Track assembly

adjustment ................. 273
assembly ................... 270
description ................. 263
disassembly ................. 266
inspection and repair ..... 266-270
installation ............. 271-273
removal ................ 264-265
special tools ................ 273
trouble shooting ......... 263-264
Track pin bushings, removal. .. .. 266
Track pins, installation ......... 270

Track rails, inspection and re-
pair ...l 266-270
Track release assembly, lubrication 262
Track release housing

installation ............. 106, 279
removal .................... 94
Track release mechanism
assembly ............... 258-262
description . ................. 248
disassembly ............. 252-258
inspection and repair of parts.. 258
installation ................. 262
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T—Cont'd Page No.

Track release mechanism—Cont’d

removal ................ 249-252
trouble shooting ......... 248-249
Track support rollers
assembly ............... 243-245
description ................. 217
disassembly ............. 228-229
inspection of parts ........... 231
installation ................. 247
removal ................. ... 227
special tools ................ 247
trouble shooting ......... 218-219
Tracks
adjustment ............. 247, 273
alinement ................... 246

Tractor brakes

adjustment ............. 153-154
description ................. 150
inspection and repair...... 152-153
installation ................. 153
removal .................... 152
trouble shooting ........ 150-152
Transmission and gearshift mecha-
nism
description ................. 155
gearshift mechanism ..... 203-215
transmission gears ....... 158-202
trouble shooting ......... 156-157

Transmission gears
assembly and installation.. 180-202

description ............. 158-159
inspection and repair of
parts ....... ... 178-179
removal and disassembly... 159-178
special tools ................ 202
Transmission top shaft (and gears)
installation ............. 192-195
removal ................ 167-171
Trouble shooting:
clutch assemblies ............ 108
final drives ................. 16
front idlers ................. 218
power take-off ............. 64-65
stabilizer crank assembly ... 93-94
steering clutch controls ... 146-147
track assembly .......... 263-264
track release mechanism... 248-249
tractor brakes ........... 150-152
365
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Page No.
transmission gears and gearshift
assembly ........... 156-157
truck frame assembly ........ 274
winch ........ o0 281-282
Truck frame assembly
assembly ............... 277-278
description ............... .. 274
disassembly ............. 276-2717
inspection and repair ........ 277
installation .............. 278-280
maintenance duties by echelons 8
removal ................ 274-276
trouble shooting ............. 274
Truck wheel guard
installation ......... 246-247, 278
removal ................ 220, 277
Truck wheels
assembly ............... 231-243
description . ......... ... 217
disassembly ............. 221-227
inspection of parts .......... 231
installation .............. 246-247
removal ................ 219-220
special tools ................ 247
trouble shooting ............. 218
U
U-bolt and spring seat
installation ................. 92
removal ......... ... ... 87-89
Universal joints
assembly ................ ... 314
disassembly ................. 300
w
Winch
adjustments of winch and con-
trols ............... 318-321
assembly of winch and con-
trols ............... 303-316
description ......... ... 281
disassembly of winch and con-
trols ............... 286-300
inspection and repair of parts 300-303
installation
winch assembly ....... 317-318
winch lay shaft and control
levers .............. 316-317
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W—Cont'd Page No.
Winch—Cont'd
removal
winch assembly ....... 282-285
winch lay shaft and control
levers .............. 285-286
trouble shooting ......... 281-282

Winch and controls (See Winch)
Winch assembly

installation ............. 317-318
lubrication .................. 312
maintenance duties by echelons 10-11
removal ................ 282-285
Winch cable .............. 315-316
Winch clutch and brake levers,
disassembly .................. 300
Winch control lever assembly, re-
moval ................... 285-286
Winch drive and lay shafts, dis-
assembly .................... 300
Winch drive chain and pintle
bracket, removal .......... 163-165

Winch drive shaft and control rods,

removal ................. 286-290

Winch drive shaft guard
installation ................. 331
removal ........... 282-285, 323
A.G. 062.11 (7 Apr 43)

[0.0. 461/41163 O.0. (19 May 43)

Page No.

Winch drum brake, adjustment.. 318
Winch drum shaft assembly

disassembly ............. 294-295

removal ................ 290-294
Winch lay shaft and control levers

installation ............. 316-317

removal ................ 285-286
Winch sliding clutch

adjustment .............. 318-320

removal ........... ... .. ..., 290
Winch worm shaft bearings, ad-
justment ................. 305-307
Worm gear and drum shaft, in-
spection and repair ........... 301

Worm gear case, removal from
winch case .................. 296
Worm gear housing, installation.. 303
Worm shaft assembly

assembly and installation.. 303-305
disassembly ................. 296
inspection and repair ........ 301
installation ............. 316-317
removal ................ 295-296
Worm shaft oil seals, removal... 297
Worm shaft rear bearing retainers,
installation ................... 303

BY ORDER OF THE SECRETARY OF WAR:

OFFICIAL:
J. A. ULIOQ,
Major General,

G. C. MARSHALL,
Chief of Staff.

The Adjutant General.

DisTRIBUTION: R 9(4); Bn 9(2); C 9(8)

(For explanation of symbols, see FM 21-6)

RAPD22SEP43- 42M
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