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INTRODUCTION

This mapual is divided into two main sections. Part 1 covers
vehicle operation, maintenance, adjustment and repair. Part LI
is the Parts Catalog which contains lists and illustrations of

parts as they are used in the various vehicle assemblies. Both

sections are preceded by a Table of Contents. Any differences

wnich may exist between different model vehicles have been clearly

indicated in the text and parts lists, '
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SPE1FICATIONS

GENERAL: Thiokol Corporation's 1200-C Serijies off-highway vehicle
is a track-laying type cargo and/or personnel carricr
adapted for use over snow, marsh, muskeg and other
marginal terrain.

MQDEL WIDE TRACK STANDARD TRACK
1200-C (No. of passengers)......... 2 to 10 2 to 10
Payload (passengers + cargo)....... 1,900 1lbs. 1,900 1bs,
Vehicle welght ... oot cvessoass 0,048 1bs. 6,180 1bs,

Ground pressure:
lbs./sq. in, at zero penetration

m]lpty‘..'..00&....‘...!'...0.. 0.736 v 0'876
Loaded.-‘o--oo-to-oonooon-oeco 00950 10140
Total track area
at zero penetration...........vs... 8,200 in, 7,050 in,
DIMENSIONS
OVerall lengtha © 4 © @ @6 O H 5 6 0 0 9 & 8 8 T ¢ B 8 @ 154% " 154% '
Overall \Vidth. e 5 Q4 0 0 & a 06 & 9 B O @ ¢ 0 & 2 & & & ¥ 118 :L/8” 99% '
}Ieigllt With Cabo e % 9 & 0 9 % & G B3 & 0 &6 C @ & & & 2 84 " 93 " W/lights
rl‘racl{ Widtll. e ¢ ¢ & & ¢ 2 & 5 & O 8 ¢ 5 P O & 6 5 & 6 © 6 45 1/8" 36" ‘ X
GI‘OUﬂd Cleal'anCe. e g &8 8 & ¢ 6 6 ¢ 0 06 2 D06 G 0 O @ 11” 11" A
\‘Jheel tl’ead Widt}lo @ 2 8 & 0 @ & 0 ¢ P O G 0 a2 R & O 7:} " 63% " i‘
PERIFORMANCE DATA
Climbing ability: '
Dj—r‘tu.l.‘&l....'.’.ﬁlﬂil.al.' L] to 100% to 80%
pacl{ed Snow. ® 5 & &6 2 & & 0 8 POV G B B 0 8 s ’to 80(%) to 60%
Soft Sno\\’. 8 & & B O 6 B 8 O B8 ¢ & O 9 8 O 6 F & O to 55% 'to 45% N
Sidehilling ability..veeveereeonsso Approx, 75% of climbability

Top speed.iiaccecssssonsae oo 12,3 mph with standard 2,40:1
gear reduction.
16 mph with optional 1.83:1
gear reduction.

Turning radiuUS....eececesssescssses 19 Tt 15 ft.
Fuel consumption..cnoseococsssasassss 29 gal, per hour of oper.tion
Fuel capacityecesscocasocesnsssssses 40 gallons 45 gallons
ENgine..veeeeoocososossscscnsssnsess Ford 6-cyl., 300 cu., in.,

.. 170 hp O.H.V,

TranSMiSSi0N. . ceasessassscsnsacsaeess FoOord C-6 3-speed automatic,
aux, cooled

Steering differential......ve.e0... Planetary controlled
differential in oil bath

Tile@ SiZ€.veesosssscacsssscsssssssss 4.50/56,30 X 12 6-ply Monorail
type (front, 8-ply)




STOTION I

OPERATING PROCEDURES

PRE-STARTING CHECKS

Before starting the engine or driving the vehicle, the following
items should be inspected:

Oil, fuel and coolant levels should be checked, and the
area beneath the engine and drive line components should
be inspected for any evidence of loss of lubricant or
coolant.

All tires should be inspected for proper inflation (normally
90 psi).

Tracks should be inspected for proper tension and any damage

from previous use. (Instructions for tightening tracks are
given in the section on track maintenance.)

A short pre-trip inspection will always pay off and may
prevent a serious breakdown in a remote area. '

STARTING ENGINE AND WARM-UP

- Place transmission shifting lever in 'Park" position. Dcpress
‘the accelerator. pedal approximately 1/4 open and turn the ignition
key clockwise. _

To clear a flooded engine, depress the accelerator fully down
and hold it in this position. Continue to crank the engine
with the ignition key on until the engine clears and fires.
After the engine has been cleared, it may be started in the
normal manner,

Immediately upon starting the engine, check the o0il pressure
gauge to be sure oil is being supplied to the working parts
of the engine. The oil pressure gauge should read at least
20 psi. If the reading is less than 20 psi, check the oil
level and add oil as necessary.

Warm up the engine at approximately 1200-1500 rpm until normal (180"
operating temperature is reached. After the engine is running
smoothly, check all accessories to make sure they are functioning
properly (lights, windshield wipers, gauges, etc.) Under '
extremely cold conditions, make certain the vehicle is allowed
sufficient warm-up time before placing any load on the engine

or transmission,



DRIVING ROUTINES

The vehicle is equipped with a 3-speed automatic transmission.
Normal starts are made by using 'Drive." Steering is accomplished
through the planetary differential at the rear of the vehicle.

The differential is actuated hydraulically by pulling the steering
lJevers., A turn to the left is made by pulling the left lever,.

A turn to the right is made by pulling the right lever. The
levers should be firmly pulled so that crisp, definite turns aiv
executed., Extreme force on the steering levers will not tighten
the turning radius of the vehicle. It is only necessary Lo ajpjly
enough force to the steering lever Lo actuate the planetary
system. Ixcessive force only wears out the hydraulic cylinder...

A pull of 10-~20 pounds should produce a normal turn. At high
speed, the levers should be handled lightly, as the steering is
quick and responsive, A skid could result from rough handling.

Under very cold conditions, it is extremely importanti that the
vehicle be handled carefully until all members of the drive train
are warm. Remember, lubricants arve stiff and steel is brittlec

at extremely cold temperatures. Acceleration should be gradual,

and the Steering levers should be engaged gently until the dris ing
and steering mechanisms are warmed up.

STOPPING THE VEHICLE

The vehicle can be slowed or brought to a stop by pulling both
steering levers simultaneously. When both steering levers are
actuated, the steering bands act as brakes, and the vehicle is
stopped in the same manner as with conventional hydraulic brakes.

The vehic¢le is equipped with an emergency hand brake. This bruke
is very effective in holding the vehicle on steep grades while

recovering from an engine stall. In an emergency, the hand braze
can be used to check the vehicle's speed. In addition to setting
the hand brake, the transmission should be in "Park'" when

leaving
the vehicle unattended,



SECTION 11

MAINTENANCE PROCEDURES

ENGINE AND ENGINE ACCESSORILS

The engine, transmission, starter and generator arc manufactured
by Ford Motor Company.

Air Cleaner

The air cleaner supplied is a heavy-duty oil bath type. To
service, remove top wing nut and lift out filter. Drain and
clean oil cup. Refill to level indicated with same weight oil
used in engine. Wash filter assembly in solvent every third or
fourth oil change. Service each time crankcase oil is changed:
more frequently under severe dust conditions.

0Oil Filter

The o1l filter supplied is of the disposable cartridge type.

At each engine o0il change, remove filter by hand or with a ,
suitable strap wrench and discard the old filter. Apply a |
light film of oil to the rubber seal of the new filter and

screw the filter on by hand until it seals, then tighten 1/2

turn. DO NOT OVERTIGHTEN, Refill the crankcase, operate the

engine and check for leaks. Use Fram PH-7 replacement filter,

FUEL SYSTEM AND CONTROLS

The vehicle operates best on gasoline with an octane rating ol
80-96. The use of premium grade is not necessary.

The fuel filter, located at the top of the fuel pump, should

be serviced every 200 hours., Unscrew the canister from the tc¢;
of the fuel pump. Remove and discard the filter element. Pusn
a new element firmly into place. Screw on the canister until
it seals and tighten 1/4 turn.

SUSPLENSION SYSTEM

The wheel hubs are provided with grease fittings so that greasc
may be flushed through the bearings. The grease seals are
installed with the scaling lip turned outward to allow excess
grease to escape. The bearings should be flushed daily when
operating in mud, water, silt, etc. Use a waterproof bearing
grease.

The wheel bearings should also be removed, cleaned and repackea :
approximately once a year., Use an '"all temperature grease" j



(Mil-G-10924A) for packing 'he bearings. When replacing hubs
on spindles, care should bec taken to insure that il grease
seal is properly fitted on the shoulder of the spindle. The
wheel bearings are adjusted according to standard automotive
practice., ©Spin the hub as the slotted nut is tightened until
a slight drag is noticed. Back off the nut approximately one
hole to relieve the drag. Install cotter pin,

To remove a front wheel from the vehicle, it is necessary to
disconnect the track at the lacing connection. When the vehicle
is on a reasonably level surface, it is usually not necessary

to disconnect the track to remove wheels other than the front
ones., In some cases, removal of the wheel will be facilitated

by slacking off the track tcension adjustment, Wheel installation
will be easier if the tire is not inflated until after instal-
lation.

DRIVE LINE COMPONENTS

Maintenance of the drive line components should normally consist
of regular lubrication and occasional adjustment of the bands

in the steering differential. The adjustment of the steering
bands is described in the secction on steering differential
maintenance and repair,

DRIVE LINE BRAKE

Periodic cleaning and lubrication of the brake cable and link:ge
will both improve the operation and prolong the life of tine brake.
If the disc is running true and the pads are still serviceablc,

no other maintenance is required. In normal service, pads will
only need replacing after prolonged use,

The following adjustments should be made when brake pads are
replaced:

1. Measure the clearance between each pad and the disc.
This measurement should be ,030 inch. If adjustment
is required, loosen the locknuts and turn adjusting
screws until the proper clearance is obtained., Make
sure the brake shoes are parallel to each other after
adjustment bhas been made,

2. Tighten adjusting screw and locknut.

Jd. Connect the cable and actuate the brake 1o make sure
it is functioning properly.

4, Grease the pivot shaft zerk fittings.




When replacing pads, examin all parts for signs of unusual wear,
damage or corrosion, Replace any unserviceable parts. Refer to
the appropriate parts list for identification of parts,

ELECTRICAL SYSTEM

The electrical system is a 12-volt system using standard auto-
motive components,

The ignition switch has thrce positions. With the key vertical,
the switch is "off' and there is no electrical power to the
vehicle. Turning the key counter-clockwise from the "off'" pos—~
ition engages the "accessory'" position and supplies power to
all accessories (lights, wipers, gauges, etc,). Turning the
key clockwise from the "off'" position engages the "on' positioun,

A wiring diagram is shown in Figure 15-36 of the Parts Catalog.

TRACKS

Track Tension

Track tension is not critical on this vehicle. Running with tue
tracks excessively tight will reduce power and consume excess
fuel due to increased rolling resistance. The tracks should oinly
be tightened enough to eliminate excessive Jumping or slippage
of the tracks on the drive sprockets. Occasional jumping of one
tooth between the track and sprocket is normal, This happens
most often in tight turning conditions., It will be necessary

to readjust track tension after the first few hours of operatic.
due to an initial stretch of the track belting., In addition,
after 50 hours of operation, track bolts should be retightened
to the following torque specifications: lacing cleat bolts,
20-25 ft. 1lbs.; cleat bolts, 25-30 ft. 1bs.; and tirve guide
bolts, 75-80 ft. 1lbs.

It is difficult to give an exact setting for track tension
because this varies somewhat with the temperature and environment
in which the vehicle is operated. As a guide, the upper portion
of the track should sag approximately 1/4 inch between adjacent
wheels. Make this check only after driving the vehicle a few
hundred yards .and allowing it to coast to a stop., Tire pressure
should be 90 psi when this check is made.

The only time it.has been found necessary to run the tracks with
‘more tension than described above is in severe terrain where
muskeg, rocks and stumps are encountered during turning uper~
ations, In these conditions, the tracks should be tightened
until the upper portion of the track has little or no sag



between wheels and the clea.s make a slight mpression in the
front tirves After tightening the tracks, the vebhicle should
be driven a short distance. If the track tensions are unequal,
the vehicle will tend o drift or veer slightly toward the side
having the tighter track. Equalizing the tension will improve
the directional stability of the vehicle and make it morce
pleasant to drive on long trips,

For long, cross-country runs where a minimum of turning and
maneuvering is expected, a saving in gasoline and relief from
track sbuse can be gained by adjusting the trvack more loosely
than normal.

If You Throw A Track

-

track if you drive a vehicle into
an area where the terrain is so uneven it causes the vehicle's
tracks to become canted at sharp sngles to the vehicle's hody.
A deeply-rutted dirt road may cause such a condition, A track
partially in and partially out of a deep rut is tilted sharply
out of ils normally perpendicular relationship with the drive
sprocket and wheels. VWhen this occurs, you can literally drive
the track right off of the vehicle.

You run the risk of losing

nom

[P

If a track beginsg to come off while driving the vehicle up or
down a slope in a canted position, stop the vehicle immediately.
Before attempting to reposition the track, anchor the vehicle.
If you lose a track going uphill or downhill, vyou will lose
braking ability unless you pull hoth steering levers,

If the track has derailed to the inside of the tires rather than
to the outside, it should be inspected to make sure it hasn't
Jammed before an attempt is made to move the vehicle. Attempting
to move a vehicle with a jammed track may snap the track belting
or drive axle. If the track is jammed and cannot be freed, it
will have to be removed from the vehiele and repositioned
manually. A tow vehicle or an anchored winch will be useful
whenever a track has come completely off or must be removed from
a vehicle,

Track Tension Adjustment

—

The vehicle should net he loaded while track adjustment is made,
The front axle is mounted on sliding members at the forward end

of the frame. Grease cylinders, which locate the sliding members,
control the ftrack tension. Apply grease through the grease nipple
located on the side of the lower fyrame memher to tighten tracks,
To release track tension, remove grease fitting and allow grease
to escape. If is helpful if you vemove the grease zerk before
undoing the belt lacing,



Use of t'.e Track Jacks

Two track jacks are provided with the vehicle. When connecting
or disconnecting the belt lacings, one jack is placed on each
side of the track to apply equal tension to the belts. By
operating the jacks simultaneously, in small increments, the

ends of the track sections can be brought together and the hinge
bolts can be inserted or removed.



SECUION III

ASSEMBLY/DISASSEMBLY, TROUBLESHOOTING AND REPAIR
OF THE STEERING DIFFERENTIAL

DESCRIPTION AND OPERATION

The steering differential is a planetary controlled differential
which provides directional and braking control for the vehicle.
There are two steering drums within the differential. The rigut
drum controls the rotation of the right rear axle and the left
drum controls the rotation of the left rear axle. This control

is achieved by actuating the hydraullcally~controllcd steering
brake bands on either or both drums.

When the vehicle operator pulls the right-hand steering lever to
make a right turn, the right steering brake band tightens around
the right steering drum. With the right drum stationary, speed
in the right track drops by one-third. Speed in the left track
simultaneéously increases by one-third and the left track powers
the vehicle into a right turn. When the vehicle operator pulls
both steering levers 51multdneously, the brake bands tighten
over both drums and the vehicle is stopped in the same manner

as with conventional hydraulic brakes.

The differential unit itself utilizes six external and six int.vnal
pinions, as well as two compensating gears, to allow independent
rotation of either steering drum while the other drum is slowed

or stopped during a turn. In addition, an outboard reduction

system is incorporated with the dlfferentlal assembly to i1ncrease
overall gear reduction.

TOOLS REQUIRED FOR SERVICING STEERING DIFFERENTIAL

Thiokol offers a tool kit which includes specially designed
tools for servicing items peculiar to the steering differentiau.
These tools provide the mechanic in the field with everything
necessary--over and above the standard tools in the mechanic's
inventory--to completely disassemble the steering differeutial,
check or correct critical specifications, make needed repairs
and reassemble the unit in the shortest possible time. Of
course, major xepairs to the unit necessitate a well-equipped
shop Whlch includes an overhead crane or some form of heavy
lifting equipment. 1n the section which follows this list,
alternatives to the Thiokol tools have been provided for VOhlLiL
owners who do not have the complete kit.



TOOL

Torque wrench

Dial indicatorxr

Lifting slihg

Double chain sling

Spanner wrench

Puller

Nut wrench tool (4).

Nut and washer
holder

Curved torque
wrench extension
(right-hand)

Curved torque
wrench extension
(left-hand)

Bearing lock nut
removal tool
(internal spanner)

- PAR'T NO,

2130040

2130039

2130038

2130037

2130036

21300356

2130034

2130033

' 2130032-2-

2130032-1

2130031

~10-

TFUNCTION

Bolit torque values in
unit range from 12-140 ft,
1bs.

Measure backlash, steering
drum runout -

For lowering drive unit
ass'y into case and lift~
ing ass'y out of case when
double chain sling doos
not have proper clearance.

For lifting drive unit
ass'y, NOTE: THIS SIING
SHOULD BE USED FOR ALL
LIFTING OF THE DRIVE UNIT
ASS'Y OTHER THAN THE ACTUAL
LOWERING OF THE UNIT INTO
THE CASE.

For removing drive unit
bearing lock nuts when
unit is out of case.

For bearing and cxternal
pinion removal.,

Used in place of unitorque
nuts when drive unit ass'y
shim pack and backlash are
being determined.

Used to start nuts on bolts
within the drive unit case
where there is too little
clearance to position nuts
by hand.

For torquing hard-to-reach
nuts in drive unit case.

For torquing hard-to-reach
nuts in drive unit ca-e.

Removal of drive unit
bearing lock nuts while
unit is in case,




TOOL

Lifting beam

Bearing puller
plug

Gasket and shim
alignment tool
Steering band

securing hooks

Bearing driver

PAR * NO, FUNCT ION

2130030 Used to support drive
unit while it is in cose,
particularly when shim
width is being determined.

2130029 Used with puller to remove
‘ drive unit ass'y bearings,

2130028 Used for quick alignmeat
of gaskets and shims with
bolt holes.

2130027 Used to hold steering
bands in place on druas,

2130026 Used for installing
drive unit ass'y bearings.

ALTERNATIVES TO THIOKOL TOOLS

In addition to the standard tools normally found in a mechanic's
inventory, servicing the steering differential will require a
torque wrench with a torque range from 12-140 ft, lbs,, a dial
indicator and an adjustable puller. The list below offers
alternatives to the specialized Thiokol tools mentioned in the

previous section,

THIOKOL TOOL

Lifting sling

Double chain sling

"Nut wrench tool (4)

Nut and washer holder

Bearing driver

Spanner wrench

ALTERNATIVE TOOL

Any lifting sling capable of supporting
200 pounds which can be wrapped around

. the center of the drive unit ass'y so tne

unit can be tilted as it is being lowered
into the case.

Any chain sling With two hooks capable
of supporting up to %-ton (1,000 1bs,)

These tools are simply 5/8-11 NC nuts
welded onto 12-inch metal handles. The

. tools save time and bolt/nut wear when

determining shim pack width and backlash.
A magnet on a handle can be substituted.

A piece of pipe approx. 2 3/4" in diamcter
and 6" long. - ' ‘

Any 2"'to 4 3/4 " adjustable spanner

~11-




THIOKOL TOOL

Lifting beam

Bearing puller
plug

Steering band
securing hooks.(2)

Gasket and shim
alignment tool

Bearing nut
removal tool
(internal spanner)

Curved torque
wrench extensions

ALT URNATIVE TOOL

A 2 x 4 with two holes drilled in it at
the points which would intersect the
outside edges of the steering drums.
Install two hooks through the holes with
threaded shafts so that the drive unit
ass'y height in the case can be adjusted
by loosening or tightening the nuts on
the hooks, '

Any plate or block approx. 2'" in diameter
which can be held in place against the
drive unit ass'y main bearing shaft and
not interfere with bearing removal,

Coat-hanger wire or any flexible wire
of similar gauge.

"Any straight, rigid rod of smaller

diameter than the bolt hole.

This is a specially designed single-
purpose tool for which there is no ready
substitute. The only method of removing
the drive unit ass'y bearing lock nut
while the unit is inside the case is with
a chisel or punch. Great care must be
taken not to damage the drive unit case
if this method is used,

Straight box-end torgue wrench extensions,

IN-VEHICLE ADJUSTMENTS AND REPAIRS

The following adjustments and repairs can be made without
removing the steering differential from the vehicle:

1. Steering band adjustment -

2. Steexing band replacement

d. Slave cylinder replacement or repair

4. Drive axle assembly repair or replacement, including
replacement of o0il seals, gaskets, bearings and the
drive axle itself.

5. Drive axle housing repair or replacement, including
replacement of gaskets and the drive axle housing itself.

-12-



6. Pinion assembly reprair or replacement, including
replacement of pin-on oil seals, bearings, shims and
pinion gear itself. NOTE: If pinion gear is replaccd,
backlash must be checked and set to specifications,
This will require removal of the steering diffevential
from the vehicle,

7. Backlash can be checked while the steering differential

is mounted to the vehicle, but it cannot be adjusted
unless the differential is removed from the vehicle,

DISASSEMBLY OF STEERING DIFFERENTIAL

Pre-disassembly Procedure

Complete disassembly of the steering differential requires
removal of the unit from the vehicle, This means both tracks
will have to be removed and the oil will have to be drained.
Differential lubricant runs from the drive unit case through
the -outboard reduction housings to the bearings at the end of
the axle .housings. To drain the oil, remove the 3/4" magnetic
drain plug located at the bottom rear of the drive unit case.
When the case oil has completely drained, remove the 1/8" drain
plugs located atl the bottom rear of the inner outboard reduction
cases. When the o0il has completely drained from the outboard
reduction cases, clean and replace all drain plugs.

1. Disconnect hydraulic slave cylinders from drive unit
case lid, Mark cylinders to indicate proper position
for reinstallation,

2. On vehicles equipped with heavy duty differential
cooling, disconnect cooling system hoses at hose
fittings. Disconnect wire from temperature sending
unit. Do not remove hose fittings unless fittibys
are damaged and need replacement.

3. Remove 4 rubber mount hex head capscrews. These bolts
run through the drive unit support brackets on the
right and left sides of the drive unit case. The bolts
have rubber bushings and spacing shims which have been
installed .at the factory to evenly mount the steering
differential unit. Keep the bolts, bushings and shim-
together so they may be reinstalled in their oriyginal
positions.

4. Remove outhoard reduction housing guards, 4 bolis each.

5. Place floor jack under drive unit assembly or attach
drive unit to an overhead craune.

~13-
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Remove drive shaft from pinion shaft end yoke,

7. Remove 8 bolts (4 cach side) which connect drive axle
housings to lower chassis frame. Jack or block up
rear of vehicle to remove steering differential.

8. Using overhead crane or floor jack, remove entire
steering differential assembly from vehicle,

9. Remove 8 bolts (4 each side) which connect drive axle
assembly to axle housings.

10. Remove drive axles from axle housings.

11. Remove 12 bolts (6 each side) which connect axle housings
. to0 outer outboard reduction cases.

12. Remove 28 bolts (14 each side) which connect outer
outboard reduction housing cases to inner outboard
‘reduction housing cases. It is likely that these two
covers will have to be pried off. Use caution. The
‘cover is aluminum and its mounting face 1is easily scored.

13. Remove bearings and gears from reduction housings. If
necessary, use a suitable puller to remove bearings.

14. ‘Remove stub shafts (2).

15. Remove 2 steering band adjusting nuts,

16. Remove steering lever and pushrod assemblies,
17. :Remove drive unit case 1id (18 bolts).

18, Remove 6 bolts (3 each side) which connect drive unit
case support brackets to drive unit case.

19. Remove 8 bolts in pinion shaft mounting assembly and
pull complete pinion assembly from case, Save the shaim
pack, If difficulty is encountered removing the pinion
assembly, two threaded holes have been drilled in thc
pinion assembly bearing retainer to aid removal. The
holes are tapped for a 3/8~16 NC bolt.

20. Remove 8 bolts (4 each side) which connect the inner
outbhoard reduction housing case to the drive unit case.

21. Disconnect brake band rods from steering brake bands
and remove rods and springs.

99. Disconnect steering brake bands from anchor plates and
remove bands.

—14.




23. Remove 8 bolts (4 each plate) connecting anchor plates to
drive unit case.

24. Attach lifting sling (Part #2130038 or alternative) to drive
unit assembly and attach sling to overhead crane or winch.

25. Remove inner outboard reduction housings using a soft mallet,

26. Remove drive unit assembly from drive unit case. Tilt the
unit toward the ring gear side and it will clear the sides
of the case. Once the unit is out of the case, set it in a
stable place and substitute .the double chain sling (Part
#2130037 or alternative) for all further lifting of the
drive unit assembly outside of the case,

DRIVE UNIT AND COMPENSATING CASE DISASSEMBLY

1. Remove bearing locknuts and locking washers from both sides
of drive unit assembly. ‘

2. Use a puller to remove bearings from both sides of drive unit
assembly.

3. Remove spacing washers and shims, taking care to keep right
and left shim packs together so they may be reinstalled in
their original positious.

4. Slide off steering drums.

5. Remove cotter pins from 6 external pinion nuts (3 each side)
and remove 6 pinion nuts.

6. Remove 6 external pinions (3 each side) with suitable puller.

7. Mark compensating case in its original position with center
punch.

8. Remove 6 bolts (3 each side) holding compensating case together.
Internal pinions and compensating gears can now be removed for
bushing inspection.

BUSHING REPLACEMENT

-

The compensating case cover internal pinion bushings should give a

.004 to .005 inch clearance. If bushings are found to be worn beyond
this tolerance, they should be replaced. Be sure to drill new oil
holes when installing new bushings. After oil holes have been drilled,
the compensating case should be bolted together and the bushings line
reamed to give a 004 to .005 inch clearance.

If compensating case cover bushings are replaced, be sure to drill new
0il holes and ream bushings to the .004-.005 inch tolerance. New steer-
ing drum bushings will not have to be reamed after installation if

care is wused when pressing the bushings in.
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ASSEMBLY AND INSTALLATION OF STEIRING DIFFERENTTAL

PRE-ASSEMBLY INSTRUCTIONS

Thiokol recommends that all gaskets, seals, ball and roller bearings,
unitorque nuts and elastic stopnuts be replaced before the steering

differential is reassembled. Replacement of these parts will extend
the service life of the differential. A list of standard replacement

parts, including part number, quantity required and part description,
follows:

PART # QUANTITY DESCRIPTION
1209230 14 5/8-11 NC unitorque locknut for

bolts connecting inner outboard
reduction housing to drive unit
case.

01528-28 8 %-20 NF unitorque locknut for
bolts which mount outboard
reduction housing guards

01525-40 ' 2 %-20 NF elastic stopnut, steer-
ing band adjusting nut

01525-38 8 3/8-24 NF elastic stopnut for
: bolts connecting anchor plate to
drive unit case

01525-41 8 9/16-18 NF elastic stopnut for
bolts which connect axle housing
mount ing brackets to lower chassis
frame

01525-39 4 '~ 7/16-20 NF elastic stopnut for
' bolts which connect drive unit
case mounting brackets to chassis

0609106 2 Steering band rod seal
1209099 | 1 Drive pinion ass'y oil seal.
01710-04 | .. 2 Drive'axle ass'y oil seal
1209172 | 2 Ball bearings, main drive unit

» ass'y bearings
1209104 : | 1 Ball bearings, drive pinion ass'y
1209143 - 1 Roller bearings, drive pinion ass'y
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PART # QUANTITY " DESCRIPTION

1209195 8 Ball bearings, outboard reduction
gear bearings (4 each side)

0101739 2 Ball bearings, drive axle

2109144 2 Retainer collar, drive axle bear-

‘ ings

1209125 2 Gasket, anchor plate

1209192 1 Gasket, drive unit case lid

1209194 2 Gasket, install between axle hous-

’ ing and outer outboard reduction
housing

1209191 2 Gasket, install between inner and
outer outboard reduction housings

1209134-1 2 Gasket, install between inner out-
board reduction and drive unit case

1209069 2 Gasket, install between drive axle

= ass'y and axle housing
1209127 1 Gasket, install between drive

pinion bearing stop and bearing
retainer. - NOTE: FOR 5.44
DIFFERENTIALS ONLY

DRIVE UNIT AND COMPENSATING CASE ASSEMBLY

1.

Stand compensating cover on end with ring gear teeth facing
up .

Install compensating gear with long bearing side into cover

" (facing down).

Install compensating gear washer on short bearing side- (facing
up). '

Install compensating case and center spacing washer.

Tnstall other compensating gear with short bearing side and
compensating gear washer into case.

Tnstall internal pinions. Align keyways with center of com-~
pensating case, keyways facing away from center of case.
NOTE: keyways cannot be aligned exactly straight, but will
be off-center about one-half tooth.

Install other compensating case cover and case thru-bolts.
Heads of bolts must be next to tapered end of pinion shafts.
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8. Drive case cover dowels into place, aligned with center punch
position marks.

9. Tighten thru-bolt nuts and install cotter pins.

10. Install wodruff keys, external pinions, nuts and cotter pins.

11. Install steering drum gear washers and steering drums. Test
to see if drive unit assembly turns freely without binding.
If unit does not turn freely, check tightness of thru-bolt
nuts. When nuts are evenly tightened, assembly should turn

freely.

12. Complete assembly by installing spacers, shims, ball bearings,
locking washers and locknuts in their original positions.

MEASURING DRIVE UNIT ASSEMBLY

Complete drive unit assemblies shipped from Thiokol are pre-measured

at the factory. However, if the vehicle owner rebuilds or repairs
major components of his existing drive unit assembly, the width will
have to bé measured before the unit is installed in the case. This
measurement is necessary for determining the shim pack needed to estab-
lish proper backlash. Before attempting to measure drive unit assembly
width, the unit should be completely assembled, with steering drums,
bearings, spacers, locking washers and locknuts in place. No shims
should be installed. A height gauge and surface plate will be needed
to determine the width.

1. Stand drive unit assembly on end on surface plate. It doesn't
really matter which end, but the unit will be more stable if
the ring gear side is down (gear teeth facing up).

2, Using height gauge, measure distance from outer bearing race
to outer bearing race. Compute distance to thousandths of
an inch (three decimal places).

3. See procedure for determining shim pack width.

ASSEMBLY AND INSTALLATION OF STEERING DIFFERENTIAL (DETERMINING SHIM PACK)

NOTE: THIS PROCEDURE IS USED WHEN INSTALLING A COMPLETELY NEW DRIVE
UNIT ASSEMBLY SUPPLIED BY THIOKOL. COMPLETE DRIVE UNIT ASSEMBLIES
SHIPPED FROM THE FACTORY HAVE BEEN PRE-MEASURED AND THE WIDTH DIMENSION
WITHOUT SHIMS HAS.BEEN ETCHED ON THE RING GEAR. THE SAME FORMULA
APPLIES TO DRIVE UNIT ASSEMBLIES REBUILT OR REPAIRED BY THE VEHICLE
OWNER, WITH THE EXCEPTION THAT THE DRIVE UNIT ASSEMBLY WILL HAVE TO

BE MEASURED BY THE MECHANIC IN THE FIELD.

1. Record the drive unit case width. Width is stamped on the up-
per right rear of the case, just below the case 1id mounting
face. '

2. Record the inner reduction’housing dimensions stamped on the.
top center of the gear housings.
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3. Record the width of the drive unit assembly, etched on the
ring gear. The width i, recorded in the following format:
"TC 14.XXX w/o0". "W/0" means "without shims."

4. Add the two inner reduction housing dimensions together.
5. Subtract total in Step 4 from the case width (Step 1).
6. To account for the thickness of'the gaskets used between the

inner reduction housing and the drive unit case, add ,030

(.015 for each gasket) to the figure from Step 5. Round off
figure to 3 decimal places.

7. Subtract drive unit assembly width (Step 3) from the figure
obtained in Step 6. The resultant figure is the total shim
width needed. Divide this figure by 2 to get the shim width
for each side of the drive unit ass'y.

EXAMPLE
Drive unit case width (Step 1) is 16.6159

Inner reduction housing dimensions are .9074 and .9077 (Step 2)

Drive unit assembly width (Step 3) is 14.759

Step 4. Add reduction housing dimensions together .9074
' + .9077
1.8151
Step 5. Subtract total in Step &4 (1.8151) from 16.6159
case width (16.6159). - 1.8151
14.8008
Step 6. Add thickness of two gaskets to figure 14,8008
obtained in Step 5 (.015 +..015 = .030) + .030
and round off to 3 decimal places 14.831
Step 7. Subtract drive unit assembly width 14,831
(Step 3) from figure obtained in Step 6. -14.759
.072

Divide the figure obtained in Step 7 by 2, and you have the width
of the shim packs for the right and left sides of the drive unit
assembly: .036 per side. :

NOTE: Minimum backlash should be from .006 to ,009 with no

more than .008 difference between the minimum and maximum readings.,

Example: Minimum backlash is found to be .007. Maximum backlash
should be no greater than .015 (.007 + .008).
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10.

11‘

If backlash is not within specifications, remove inner reduc-
tion housings from case¢. TIf the shop has the bearing locknut
removal tool (Part #2130031), shims can be redistributed with
the drive unit assembly in place. .If the tool is not available,
follow Steps 8-11.

Remove drive pinion assembly from case.
Remove drive unit assembly from case.

Remove bearing locknuts, locking washers and bearings from
drive unit assembly.

Redistribute shims to correct backlash error. Add more shims
to the ring gear side to decrease backlash. Remove shims

from the ring gear side to increase backlash. Repeat Steps
1-6. :

MEASURING BACKLASH

During reassembly, correct spacing of the drive unit assembly within
the drive unit case must be made to insure proper backlash between the
ring gear and drive pinion. Backlash is determined as follows:

1.

2.

Lower drive unit assembly into drive unit case.

Install inner outboard reduction housings with gaskets to drive
unit case. It is not necessary to install all of the 14 bolts
which mount the inner reduction housing to the drive unit

case, Six bolts, positioned as shown, will suffice. Use nut
wrench tools (Part #2130034) if available. TIf the shop does
not have the nut wrench tools, use the old unitorque nuts and
torque bolts to 50 ft. 1bs.

Install drive pinion assembly with shims to drive unit case.
Use No. 2 gasket sealer on case pinion assembly mounting face.
Torque bolts to 21 ft. 1lbs.

Clamp dial indicator to drive unit case and position dial
indicator head as shown. Mark first ring gear tooth to be
measured with chalk or marking pen.

Place right hand on pinion end yoke, exerting slight outward
pressure (pulling away from case) on end yoke of.6.14 gear
ratio units or inward pressure (pushing into case) on end yoke
of 5.44 gear ratio units. '

Zero dial indicator with point of indicator on ring gear tooth

With right hand, rotate ring gear clockwise (to the right) un-
til it fully engages with pinion and stops. Take reading on
dial indicator. For optimum accuracy, take several readings
on each tooth measured. Repeat this procedure every fourth or
fifth tooth on the ring gear until you have completed one full
revolution of the gear.
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DRIVE AXLE ASSEMBLY INSTRUCTIONS

Install double-lipped seal in bearing retainef plate,.
Slide retainer plate onto axle shaft, -
Press bearings onto axle shaft,

Press shrink ring onto axle shaft. Make sure assembly is

. snug against retainer plate.

In order to replace drive axle bearings and seals, the shrink ring
must be cut from the axle shaft with a chisel. The bearings can
then be pressed off. ’

PINION ASSEMBLY INSTRUCTIONS

Press roller bearing onto pinion shaft. NOTE: If any numbers
are stamped on the inner bearing race, install bearing with

-numbers facing the pinion gear.

Install large spacer with relief end facing toward the pinion

 gear.

On units with 6.14 ratio, install seal in bearing housing.
Install ball bearing in bearing retainer. NOTE: 1If any
numbers are stamped on the inner bearing race, install bearing
with numbers facing away from pinion gear.

On units with 6.14 ratio, install snap ring in bearing housing.
Press beariﬁg retainer assembly onto pinion shaft.

Install spacer and end yoke.

Install spacer and pinion shaft nut. Tighten nut and align
with cotter pin holes. Install cotter pin.

MEASURING PINION MOUNTING DEPTH

Stand pinion assembiy on surface plate with gear end up.

Using height gauge, measure distance from bearing housing
inner mounting face to inner roller bearing race (inner race
faces pinion gear).

Add 6.375 to dimension obtained in Step 2. 6.375 inches is
the distance from the center of the differential bearing bores
to the forward face of the pinion gear.

Subtract the figufe obtained in Step 3 from the number stamped
on the drive unit case pinion housing. The difference ob-

“tained is the width of the shim pack needed.
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CHECKING BEARING FIT

Thiokol recommends replacement of all bearings whenever the steering
differential is disassembled for major servicing. However, even though
the vehicle owner may intend to install all new bearings, the old bear-
ings should be inspected for signs of unusual wear. In some cases,
bearings inspected may have a brownish discoloration or film either on
the outer face of the outer bearing race or on the inner face of the
inner bearing race. This brownish discoloration indicates abnormal
friction is occurring between the outer bearing race and the bearing
housing or the inner race and the shaft or hub on which the bearing

is mounted. Within the steering differential, there are 10 critical
areas of inspection with regard to bearing fit. The areas and their
respective measurements are as follows:

NOTE: ACCURATE MEASUREMENT OF THE AREAS LISTED BELOW REQUIRES PRECISION
MEASURING INSTRUMENTS CALIBRATED TO A KNOWN STANDARD. AN OUTSIDE MICRO-
METER 15 NEEDED FOR MEASURING SHAFT DIAMETERS. AN INSIDE MICROMETER OR
DIAL BORE GAUGE IS NEEDED FOR MEASURING HOUSING DIAMETERS. BEFORE ANY
SUCH MEASUREMENTS ARE TAKEN, THE STEERING DIFFERENTIAL SHOULD BE ALLOWED
TO STAND AT ROOM TEMPERATURE (60-80 DEGREES) FOR 6 HOURS.

1. Outside diameter of the pinion shaft at the point where the

pinion roller bearings are mounted. Measurement: 1.9684" to
1.9688" :

2. Outside diameter of the pinion shaft at the point where the

pinion ball bearings are mounted. Measurement: 1.7715'" to
1.7720"

3. Outside diameter of the shaft on which the drive unit assembly
ball bearings are mounted. Measurement: 2.1653" to 2.1659"

4, Outside diameter of the hubs of the reduction gears on which

the reduction gear ball bearings are mounted. Measurement :
2.7558" to 2.7564"

5. Outside diameter of the drive axle shafts at the point where
the ball bearings are mounted. Measurement: 1.9684" to 1.9689"

6. Inside diameter of the drive unit case pinion housing at the '
point where the roller bearings seat. Measurement: &.3307"
to 4.3316" ' ‘

7. 1Inside diameter of the pinion bearing housing at the point
where the ball bearings seat. Measurement: 3.9369" to 3.9377"

8. 1Inside diameter of the inner reduction case bearing housings
at the point where the drive unit assembly ball bearings seat,
Measurement: 4.7243" to 4.7251"

9. Inside diameter of the inner and outer reduction case bearing
housings at the point where the reduction gear bearings seat.
Measurement: 4.3306" to 4.3314"
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10. Inside diameter of the rive axle housings at the point where
the drive axle bearings seat. Measurement: 3.5432" to 3.5440"

If the steering differential has a bearing problem and inspection of
the unit reveals measurements which are not within the tolerances listed
above, contact the Thiokol factory service department.

ASSEMBLY AND INSTALLATION OF STEERING DIFFERENTIAL

The following procedure assumes that drive unit assembly width, pinion
mounting depth, shim pack width and backlash have been determined at the
appropriate assembly stage. These procedures are explained in detail

in other sections of this manual. Refer to the procedures mentioned
above at the appropriate assembly stage.

NOTE: Unless otherwise specified, lubricate all bolt threads with 30W
0il before installation. A chart listing the size, part number, func-
tion, quantity, torque value and any special instructions for every
bolt used in the steering differential follows this procedure. Refer
to the chart if any doubt exists as to the placement, torque value,
lubrication or function of any bolt.

1. Inspect drive unit case to make certain no washers, nuts or
debris have fallen into case.

2. Attach double chain lifting sling (Part #2130037 or alternative)
to drive unit assembly.

3. Attach steering bands to steering drums using steering band
securing hooks (Part #2130027 or alternative).

4. Lower drive unit assembly until it comes to rest on top of
drive unit case and substitute lifting sling (Part #2130038
or alternative) for double chain sling.

5. Lower drive unit assembly into case. Tilt unit toward the
ring gear side as it .is being lowered and it will clear the
sides of the case.

6. 1Install inner outboard reduction housings with gaskets. Use
soft mallet to seat housings. No gasket sealer is used with
these gaskets. (NOTE: See procedure for determining shim
pack width and backlash.)

7. Insert the four 5/8-1INC x 2% flat head cap screws in the
-counter~-sunk holes in each reduction housing. Coat the bolt
threads with molylube anti-sieze or equivalent and torque
“bolts to 140 ft. 1lbs, '

WARNING: OMMISSION OF THE MOLYLUBE OR EQUIVALENT LUBRICATION
MAY RESULT IN BOLT FAILURE AT OR BELOW THE SPECIFIED TORQUE
VALUE,
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10.

11.

12.

]-3.

14.

15.

16.

17.

18.

Insert 5/8-11 NC x 2 3/% hex head cap screws in the spot faced
holes inside the reduction housings. Coat the bolt threads

with molylube anti-sieze or equivalent (see WARNING) and torque
to 130 ft. 1bs.

Install drive pinion assembly with shims. (NOTE: See pro-
cedure for measuring pinion mounting depth.) Coat drive unit
case pinion mounting face with No. 2 gasket sealér. Install
locks on bolts and torque bolts to 21 ft. 1bs. Do not lock
bolts yet.,

Install drive unit support brackets. Use two 5/8-11 NC x 2 1/4
hex head cap screws in the center holes of the support brackets.
Coat bolt threads with molylube anti-sieze or equivalent (see
WARNING) and No. 2 gasket sealer. Torque to 130 ft. 1lbs.

After shim pack width and backlash have been computed and set
to specifications, lock drive unit bearing locking washer to

drive unit bearing locknut. Lock bolt locks over pinion mount-
ing bolts.

Install stub shafts, inserting small splined end into drive
unit case. Install reduction housing gears and bearings.
Use soft mallet to seat gears.

Install outer outboard reduction housing with gasket. No gas-
ket sealer is used here. Use grease to hold gasket in place.

Torque bolts to 21 ft. 1lbs.
Install new brake band rod seals.

Install anchor plates with gaskets. Coat bolts with No. 2
gasket sealer, but do not use sealer on gaskets. Torque bolts

to 21 ft. 1lbs. 1Install anchor links to anchor plates using
clevis and cotter pins.

Secure steering brake bands to anchor links with clevis and
cotter pins. Install brake band rods, springs and spacers
with clevis and cotter pins. To protect brake band rod seals
during brake band rod installation, cover rod threads with

shim stock or heavy gauge alumlnum foil before 1nsert1ng rods
through seals.

Install steering lever and pushrod assemblies to anchor plates
with clevis and cotter pins.

Install new %-20 elastic NF stopnuts on each steering brake
band rod. (NOTE: See procedure for adjusting steering bands
using steering band adjusting nuts.)

Install drive axle housings with gaskets. Axle housings should
bé mounted with chassis mounting plate vertical and facing the
front of the vehicle. Use No. 2 gasket sealer on both sides

of gaskets. Coat bolt threads with No. 2 gasket sealer and
torque bolts to 90 ft. 1bs.
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19.

20.

21.

22,

23.

Install drive axle ass:mblies with gaskets. Use No. 2 gasket
sealer on both sides ol gaskets., Torque bolts to 21 ft. 1bs.
(NOTE: See procedure for bearing and seal replacement on
drive axles.)

Install drive unit case 1id with gasket. New gaskets must
have four additional holes punched in them during installation
to accommodate dowel pins. Use No. 2 gasket sealer on both
sides of gasket. Torque bolts to 12 ft. lbs.

Install drive sprockets. Torque nuts to 70 ft. 1bs.

Using overhead crane of floor jack, move steering differential
assembly to vehicle for installation. Rear of vehicle must be
jacked up to install steering differential. Mount drive axle
housings to lower chassis frame. Torque bolts to 75-85 ft.
1bs. Mount drive unit support brackets to chassis, using
rubber bushings, shims and bolts in their original positions.

-Torque bolts to 25-30 ft. lbs.

Mount steering slave cylinders in their original positions on
drive unit case 1id. Connect cooling system hoses to hose
fittings on drive unit case. Connect wire to temperature send-
ing unit.
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COMMON ADJUSTMENTS AND REPAIRS

Steering Band Adjustment

Tighten adjusting nuts until steering bands affect the rolling resistance
of the vehicle. Loosen adjusting nuts one full turn, or until bands no
longer affect the rolling resistance of the vehicle. To check this adjust-
ment, drive the vehicle in second gear at 2 or 3 miles-per-hour, shift to
neutral and let the vehicle coast to a stop. By doing this several times
with loose and tight adjustments, it will be easier to determine when
steering bands are dragging.

CAUTION: DO NOT OPERATE THE VEHICLE WITH EXCESSIVE STEERING BAND DRAG.
THIS WILL INDUCE HEAVY WEAR ON THE BRAKE LINING AND MAY CAUSE DIFFERENTIAL
OVERHEATING. DO NOT EXCEED A TORQUE VALUE OF 30 FT. LBS. ON THE STEFRING
BAND ADJUSTING NUT. EXCESSIVE TORQUE WILL DAMAGE THE STEERING LINKAGE.

. Bleeding Steering System

Rémove the master cylinder cap and {ill the cylinder with type SAE 70RI
heavy~duty brake fluid. Replace cap to avoid contamination or loss of

fluid during bleeding operation. Open bleeder valves on slave cylinders

by turning valves 1/4 to 1/2 turn counter-clockwise (to the left). Slowly
pull back steering levers, one at a time, to force fluid from the bleeder
valves. While the levers are all the way back (in the position used to

stop the vehicle), retighten bleeder valves. Repeat this operation until
all air is removed from the system and the steering levers no longer feel

Mg ongy - "

CAUTION: DO NOT USE FLUIDS IN THIS SYSTEM WHICH DO NOT CONFORM TO SAE 70 RI
SPECIFICATIONS. THEY WILL DAMAGE THE SEALS AND LOCK UP THE STEERING CONTRC' 5.

Installing Steering Bands

Disconnect hydraulic hoses from slave cylinders.

Remove steering band adjusting nuts.

Remove drive unit case 1id.

Remove spacer, spring and brake band rod assembly.
Remove steering band anchor links.

Remove old steering bands.

Install new steering bands.

Install ‘anchor links.

Install spacer, spring and brake band rod assemblies.
Install steering band adjusting nuts.

Install new drive unit case lid gasket with No. 2 gasket
sealer applied to both sides of gasket. '
Install drive unit case lid.

Connect hydraulic hoses to slave cylinders.
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TROUBLESHOOTING STEERING DIFFERENTIAL

IMPORTANT: This troubleshooting procedure applies to both the Model 1200
and the Model 2100 vehicle. When using this procedure, disregard all ref-
erences to the Model 2100. :
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TOOTH CONTACT
PATTERNS
TELL THE STORY

ON DIFFERENTIAL
WEAR

When you're repairing or rebuilding
any differential, it’s a good idea to look
at the contact patterns on the in-
dividual teeth of the gears. '

Shown below are a number of un-
desirable tooth wear patterns as they
appear on the driven gear, along with
an explanation of why they formed ...
and suggested remedies for their correc-
tion.

Of course, the correct tooth contact
pattern must be maintained for top
performance.

Concave
Side

Correct tooth contact patterns will
look like this (on the driven gear) with
accurate and rigid mounting.

Concave
Side

OUT OF POSITION PATTERNS
Cause: Pinion too far from cone
center.
Remedy: Move pinion toward cone
center.

Concave
Side

Convex
Side

OUT OF POSITION PATTERN
Cause: Pinion too close to cone
center,

Remedy: Move pinion away from
cone center.

Concave
Side

Convex
Side

CROSS PATTERN
Cause: Shafts do not intersect.
Remedy: Line up shafts.

-5

Concave
Side

_ CROSS PATTERN
Cause: Shafts do not intersect.
Remedy: Line up shafts,

Concav:
Side

Convex
Side

TOE PATTERN
Cause: Shaft angle too iarge.
Remedy: Correct the shaft angle
crease backlash.

Concave
Side

HEEL PATTERN
Cause: Shaft angle too small.
Remedy: Correct the shaft an.«:
Decrease toward minimum b. -
lash.




SPEC [FICATIONS

LUBRICANT TYPE: Cunoco DN-600 fluid or equivalent.
{ WARNING: SUBSTITUTION OF LESSER QUALITY

OTL MAY CAUSE PREMATURE DIFFERENTIAL
FAILURE,

LUBRICANT CAPACITY: Approximately 6 gallons

LUBRICATION INTERVAL: Drain and refill every 150 hours of operation
and at- the beginning of each operating seasou,
if vehicle is only used seasonally. NOTE:
Under normal operating conditions, check oi]
level weekly. Under strenuous operating
conditions, check oil level every 2 days.

BACKLASH: .006" to .009" minimum with no more than
.008" difference between minimum and. maximum
backlash. Example: Minimum backlash is
is found to be .007. Maximum backlash shoul:
be no greater than .015 (.007 + .008).

STEERING DRUM RUNOUT: Face maximum .030"
Edge maximum .060"

FINAL DRIVE GEAR RATIO: 6.14:1 with gasoline engine
5.44:1 with diesel engine

RING AND PINION GEAR: 6.14 differential has 7-tooth pinion and
: 43-tooth ring gear.
5.44 differential has 9-tooth pinion and
49-tooth ring gear.

REDUCTION SYSTEM GEAR RATIO: 2.40:1 standard
1.83:1 optional

REDUCTION SYSTEM GEARS: 2.40 ratio has 15-tooth pinion and 36-tooth
driven gear.

1.83 ratio has 18-tooth pinion and 33-tooth
driven_gear.
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B O T

STANDARD TOOLS

GENERAL

sty

Standard tools supplied with the vehicle include two (2) track
Jacks and a wheel lug wrench. These tools are basic to the
peculiarities of the machine, such as track adjustment, track
removal and wheel removal.

It is recommended that anyone responsible Tor the driving or
care of these vehicles equip themselves with ordinary mechanic's

tools as may be necessary for general trouble shooting in the
field.

-37-
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SECTION VI

SOME TUINGS THE VEHICLE OPERATOR SHOULD KNOW

The following is a list of items which should Dbe brought specif-
ically to the attention of the vehicle operator. They will help
the customer realize expected performance and operational safety
of the vehicle,

1. Unlike some tracked vehicles, the Model 1200 does not
use a clutch brake system in the steering differcntial.
This means that power is always maintained to both
tracks, even during a tight turn, with the outer track
running at approximately twice the speed of the inner
track. Ikxcessive force on the steering levers will
not tighten the turning radius of the vehicle.

2. Tracks should not be run any tighter than necessary,
Tight tracks will rob available horsepower as well as
decrease the life expectancy of track parts. Run
tracks as loose as possible while still maintaining
track retention and sufficient track and sprocket
engagement ,

3. Avoid ovev-speeding the engine., fngine life will be
increased if the operating RPM's are kept below the
engine manufacturer 's suggested maximum, When descending
steep grades, use low gear and/or check the engine's
speed by applying the steering levers simultaneously,

The hand brake may also be used to slow the vehicle.

4., Correct vehicle speed to terrain conditions. Eliminate
track throwing and excessive loads on the vehicle by
slowing down when negotiating sharp turns. Consider
the effects of striking hidden objects, such as stumps
and rocks,

5. When operating on very steep grades, special care
should be taken to insure that engine oil pressure
is always maintained. Xeeping an eye on the oil
pressure gauge can prevent serious and costly repairs.
Loss of oil pressure can occur on steep grades if
~the o0il is not maintained at or near the "full" mark.

6. Be sure windshield wipers are frec before turning them
on, Wipers frozen to the windshield can cause over-
heating and failure of wiper molors. Also, avoid
running the wipers when the windshield is dry.

i1 -
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Do not direct hot ¢ir from the defrosters divectly onto
a cold windshield., Localized heat on a cold windshield
causes thermal stresses which will crack the glass., If
the engine coolant system is hot when turning on the
defrosters, care should be taken to diffuse the air until
the windshield has absorbed some heat. Starting with
defrosters on the "low'" setting will help. Most trouble
is caused by starting the engine on cold mornings and
then turning on the defrosters after the engine is fully
warm, Turn defrosters on when the engine is first
started and let the windshield warm up gradually.

8. Care should always be taken to assure that the vehicle

- is in good operational condition when making long trips,.
Regular maintenance procedures must be followed. Check-
listing the vehicle condition daily will save costly
repairs and assure safety to the operator and passengers.
Special attention should be given to tire inflation and
track condition. Always carry some spare belting for
emergency repairs,

9. This vehicle has been designed for traversing marginal
terrain which will support only low pressure vehicles,
In rough terrain, where rocks and stumps are present,
care should be taken to avoid damaging tracks, chassis
tub or steering differential outboard reduction housings.
Severe impacts can be experienced even at relatively
slow speeds, '

Safe Slope Operation

The vehicles made by Thiokol are special-purpose working vehicles,
They do not perform and cannot be driven in the same manner as an
automobile or truck. Every vehicle operator should become familiar
with the capabilities and limitations of his vehicle. This can
only be accomplished through practice and experience.

~Any vehicle will encounter difficulty if it is driven on 'a slope
which is too steep. The drivability and control of a Thiokol
vehicle on a given slope is a function of the vehicle design,

~the implements on the vehicle, the snow conditions and the degree
of slope.

-

The following liét outlines some of the things a vehicle operator

should know before operating a Thiokol vehicle on snow-covered
slopes.

1. You will lose traction in loose snow sooner than in
packed snow on a .given slope.

-4 -



10.

11,

15,

You will lose tirac.ion on very harvd snow sooner than
on packed snow,

The vehicle may slip sideways on loose snow on a slope
that it can pormally traverse if the snow is packed.

On very hard snow or ice, vehicle tracks should be
equipped with ice caulks., CAUTION: ICE CAULKS WILL
NOT COMPLETELY PREVENT LOSS OF TRACIION ON ALL SLOPES,
ICY SLOPES SHOULD ALWAYS BE APPROACHED WITH CAUTION,

If you cannot climb it, you cannot traverse it, You
may not be able to {raverse some slopes that you can
climb.

If you should lose traction while working a slope,
turn up or down the slope and apply power. Applying
the brakes will not stop a vehicle in a slide. You
can regain control by speeding up. KEEP THE TRACKS

TURNING,

In an emergency, use the blade as a brake. Drop the
blade and push forward on the blade '"tee'" handle or
blade valve handle.

In an emergency and if the vehicle is so equipped,
drop the groomer "U" blade and usce it as a brake.

Some vehicles are cquipped with foot brakes. Check the
foot brake everytime you start driving the vehicle to
make sure the brake is Tunctioning properly.

Always checlt the backup steering system before operating
a vehicle,

Always park the vehicle in a traverse slope position,
Never park the vehicle so that it is headed uphill or
downhill. When parking, always apply the drive line
brake and put the automatic transmission in "Park,"

Do not attempt teo get cut of the vehicle when it is
headed uphill oxr downhill.

-

Do not leave the vehicle unattended on a slope,

Do not put an automatic traonsmission in '"Neutral' on
any slope.

Wet snow on wet, grassy slopes can slide under a vehicle,
This is important to remember during early season and

-preseason grooming,
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16, Remember: Implemen's on the machive will cut down its
sidehill and climbiag ability.

PRACTICE EMERGENCY PROCEDURES UNTIL THEY ARJ: AUTOMATIC. YOU CAN

BECOME AN EXPERT DRIVER ONLY BY PRACTICING IN YOUR SKI ARFEA, BY
KNOWING YOUR VEHICLE AND BY KNOWING YOUR SLOPES,

bty




