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SAFETY SUMMARY

The following are general safety precautions that are
not related to any specific procedures and therefore do
not appear elsewhere in this publication. These are rec-
ommended precautions that personnel must understand
and apply during many phases of operations and main-
tenance.

Personnel must at all times observe all safety regula-
tions. Some equipment and chemicals have inherent
hazards that cannot be mechanically safe-guarded. Per-
sonnel must perform these functions with caution.

RESUSCITATION: Personnel working with or near
highly toxic chemicals should be familiar with modern
methods of resuscitation, Such training may be obtained
from Base Medical Services.

The word "shall" expresses that a provision is binding.
"Should" or "may" express that a provision is non-man-
datory. "Will" expresses either a declaration of purpose
or simple futurity; i.e., "Power for the starter will be
provided by the battery.".

The following warnings and cautions appear in the text
of this volume and are repeated here for emphasis.

|WARNINGI

Battery fluid contains sulphuric acid. When ser-
vicing batteries, wear eye protection (face
shield), acid resistant rubber apron and gloves.
Keep flames/sparks away from the unit and fil-
ter cap openings.

Do not remove radiator draincock or block drain
plug when engine has been running for any
length of time as burns to personnel may result.

Ethylene glycol is toxic to the eyes, skin and
respiratory tract. Eye and skin protection is re-
quired. Ethylene glycol should only be used in
a well-ventilated area.

Whenever disconnecting battery terminals, al-
ways disconnect GROUND (negative) termi-
nal first to avoid sparking and danger of
explosion.

When connecting battery terminals, always
connect NEGATIVE terminal last to avoid
sparking and danger of explosion.

Stay clear of fan and drive belts when engine is
running or injury may result.

IWARNINGI

At normal operating temperature, the gauge end
of the transmission dipstick will be too hot to
hold comfortably. Injury to personnel may re-
sult.

Spray booth operations must be approved by
local bioenvironmental engineer prior to oper-
ating.

Compressed air used for cleaning can create
airborne particles that may enter the eyes. Pres-
sure shall not exceed 30 psi and goggles are
required.

Solvent P-D-680 Type II is toxic to the skin,
eyes and respiratory tract. Avoid skin and eye
contact. Good general ventilation is normally
adequate.

1,1,1-Trichloroethane is toxic to skin, eyes, and
respiratory tract. Avoid prolonged or repeated
skin contact. Assure adequate ventilation.

Aircraft cleaning compound (MIL-C-25769) is
toxic to the skin, eyes and respiratory tract.
Avoid skin and eye contact. Good general ven-
tilation is normally adequate.

Rust preventative (MIL-C-16173) is flamma-
ble and toxic to the skin, eyes and respiratory
tract. Keep away from open flame and other
ignition sources. Avoid skin and eye contact.
Good general ventilation is usually adequate.

Make sure that spray cleaning operations have
been evaluated or reviewed by the local bioen-
vironmental engineer.

Steam or vapor pressure cleaning creates haz-
ardous noise levels and severe burn potential.
Eye, skin and hearing protection are required.

Fluorescent penetrant may cause personal in-
jury. Avoid skin contact. In case of skin con-
tact, wash with warm water and soap.

Paint thinner is flammable and toxic to the skin,
eyes and respiratory tract. Keep away from open
flame or other ignition sources. Avoid skin and
eye contact. Good general ventilation is usual-
ly adequate.
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Welding and brazing operations produce heat,
toxic fumes, radiation, metal slag and carbon
particles. Welding and brazing goggles with the
proper tinted lenses, gloves, apron or jacket,
and welder’s boots are required to protect the
welder.

Drilling operations are hazardous to the eyes.
Eye protection is required.

Do not work under raised vehicle without first
supporting vehicle with safety jack stands.

Avoid breathing fumes generated by soldering
or unsoldering as injury to personnel may re-
sult.

Isopropyl alcohol is flammable and toxic to the
skin, eyes and respiratory tract. Keep away from
open flame and other ignition sources. Avoid
skin and eye contact. Good general ventilation
is normally adequate.

Do not remove cylinder block drain plugs or
loosen radiator draincock with system hot and
under pressure becausg serious burns from cool-
ant may occur.

Diesel fuel is combustible and an irritant. Skin
and eye protection are required. Good general
ventilation is normally adequate. Keep away
from open flame and other ignition sources.

The fuel spray from an injector can penetrate
the skin. Fuel oil that penetrates the skin can
cause a serious infection or death.

Dry ice will cause low temperature burns (-
80°C). Temperature resistant gloves are re-
quired.

When removing flywheel capscrews, hold fly-
wheel tightly against crankshaft by hand to pre-
vent it slipping off the crankshaft. The flywheel
is not dowelled to the crankshaft. Serious injury
to personnel or damage to equipment may OCCUr.

When installing hex head flywheel capscrews,
hold flywheel firmly by hand to prevent it from
slipping off the end of the crankshaft. The fly-
wheel is not dowelled to the crankshaft. Seri-
ous injury to personnel or damage to equipment
may occur.

When oil pump relief valve is disassembled,
removing cotter pin allows springs to expand

iWAHNINGI

with considerable force. Always keep valve fac-
ing downward and release slowly to avoid injury.

Remove spreader tool immediately after remov-
ing differential case kit to avoid the possibility
of distorting the axle housing.

Support rear propeller shaft assembly with safe-
ty jack stands before removing straps or injury
to personnel may result.

Do not remove frame rear crossmemeber with-
out adequate support under the transmission or
injury to pcrsonnel may result.

When working under chassis, raise suspension
and install safety jack stands or injury to per-
sonnel may occur.

Do not place fingers in front of the front brake
caliper piston in an attempt to catch or protect
it. Use only enough air pressure to ease the pis-
ton out of the bore. Excessive air pressure can

eject the piston with enough force to cause dam- -

age or injury.

Remove brake lining residue with a cloth damp-
encd with P-D-680 Type II solvent. Do not use
compressed air. Consult local bioengineer for
evaluation/review of this operation.

Adhesives are flammable and toxic. Avoid pro-
longed or repeated skin contact. Use only in
well-ventilated areas.
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Remove the radiator cap only for testing or
when filling the system after service. Remov-
ing the cap unnecessarily can cause loss of cool-
ant and allow air to enter the system, which
may cause damage by corrosion.

Do not overfill ransmission with transmission
fluid. Overfilling can cause foaming which can
lead to overheating, fluid oxidation or varnish
formation. These conditions can cause inter-
ference with normal valve, clutch and servo
operation. Foaming can also cause fluid to es-
cape from the transmission vent where it may
be mistaken for a leak.

Do not spill battery acid on vehicle’s painted

surfaces. If acid contacts any painted surface,
flush immediately with water.
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Do not allow supply of brake fluid in master
cylinder to become exhausted. Check fluid level
frequently while bleeding and refill as required.
Do not bleed two wheels at a time, and do not
bleed the system with the front calipers or rear
drums not in place.

The automatic brake adjuster lever must be dis-
engaged from the adjuster screw before the
screw can be rotated or damage to brake com-
ponents may occur. Use a thin blade screwdriver
or section of 1/8 inch welding rod to unseat
adjuster lever.

Donotallow brake system master cylinder cov-
er or diaphragm to contact dirt or foreign ma-
terial.

Handle the battery carefully when removing or
replacing it, and avoid tipping it as battery acid
is corrosive to painted surfaces.

Do not overfill the transmission with transmis-
sion fluid. This can lead to foaming which can
lead to overheating, fluid oxidation or varnish
formation, all of which can interfere with trans-
mission operation.

Do not overfill wheel hub with grease. Leak-
age may occur, resulting in contamination of
brake linings.

When adjusting front wheel bearings, the spring
cup must be installed so the recessed side fac-
es the bearing and the flat side faces the pres-
sure spring. The pressure spring should contact
the flat side of the cup only.

Do not clean tires, lubricant seals, rubber hose,
or electrical components with cleaning solvent.

Do not use soap or alkalies to clean tank fuel
interiors.

When resurfacing exterior surfaces using an
abrasive disc, precautions should be taken to
guard other parts of the vehicle from abrasive
dust. Do not work near exposed parts and open-
ings which would allow the dust to reach work-

ing parts,

When removing brushes from starter motor, do

not lift brushes by their pigtails while the brush
spring is exerting pressure on the brush.
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Do not wash starter motor pinion clutch or drive
assembly. If these components are washed,
damage may result.

Do not use emery cloth to clean the starter
motor commutator. If emery cloth is used, dam-
age to commutator could result.

Inspect the entire circumference of the flywheel
gear for damage when teeth of the drive assem-
bly pinion gear are damaged. (Normal wear
pattern extends approximately 2 inches along
the circumference of the flywheel gear.)

‘When separating front and rear covers, be care-
ful to avoid damage to rear cover oil seal.

When disconnecting alternator stator assembly
from diode assembly, use soldering gun with a
high heating capacity to melt solder quickly,
and use suitable pliers to group leads immedi-
ately below soldering iron or heat may damage
diode assembly.

Do not clean alternator rotor with degreasing
solvent or damage to rotor may result.

When using abrasive to clean alternator rotor,
support the rotor while spinning to clean slip
rings evenly. Cleaning slip rings without sup-
port may result in flat spots on slip rings which
may cause brush noise and premature brush
wear.

Make sure vent caps are tightly secured to bat-
tery before cleaning to avoid contaminating
electrolyte with cleaning solution.

When removing nozzle and holder assemblies,
cover injection pump with clean rag to prevent
entry of dirt which may cause damage to injec-
tion pump.

When checking oil cooler element, do not use
compressed air at a pressure higher than 140
psi or damage to oil cooler element may result.

When removing timing gear case, do not
scratch or nick the sealing edge of the oil seal.

Perform injection pump disassembly procedure
with care. Lay out parts on bench in proper or-
der. Place serviceable plungers in proper plung-
er barrels and immerse in solvent.
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Do not allow cleaning fluid to get into injec-
tion pump delivery valve and other internal
pump parts.

Do not apply excessive pressure when install-
ing cylinder head chambers. Chambers must
be even with cylinder head.

Do not use force to remove rocker brackets.
Warm entire assembly to 158°F to free up
brackets.

Do not apply heat to straighten rocker shaft.

If any part is replaced due to chipped teeth, re-
place mating part as it may have invisible frac-
tures.

Cleanliness during disassembly and assembly
is necessary to avoid a further malfunction af-
ter assembly. Before removing any of the trans-
mission subassemblies, plug all openings and
thoroughly clean the transmission exterior.
Steam cleaning equipment is preferable for this
purpose. During disassembly, clean all parts in

a suitable solvent and dry each part using com-

pressed air. Do not use cloth or paper towels to
dry any parts after cleaning, use compressed
air only.

Do not use any type of caustic cleaning solu-
tion when cleaning servo and valve body group
components of the transmission as damage may
result.

Do not clamp any part of the transmission re-
action-shaft support assembly in a vise.

When disassembling the transfer case, use araw-
hide or plastic matlet when tapping the retainer.
Do not attempt to use a pry bar to remove re-
tainer or damage to retainer or case may result.

When disassembling the transfer case, do not
atternpt to wedge case halves apart at any point
on mating surfaces or damage to surface may
result.

When assembling the transfer case, be sure
front output shaft rear thrust bearing assembly
is seated in the rear case before connecting case
halves or damage to thrust bearings, gears and
shaft may result.

When installing the transfer case, be sure it is
flush against the transmission before tighten-
ing attaching bolts. Severe damage to transfer
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case will result if the attaching bolts are tight-
ened while transfer case is cocked or in a bind.

The steering shaft is free in the steering col-
umn after retainer ring is removed. Do not al-
low the shaft to fall out of the column.

Use only the specified screws, bolts, and nuts
when servicing the steering column, and tight-
en all fasteners to recommended torque values

‘only to maintain the energy-absorbing (com-

pressing) action of the column. Incorrectlength
screws or bolts can prevent the column from
compressing under impact. The bolts and nuts
that attach the column mounting bracket to the
column and instrument panel must also be tight-
ened to the proper torque so that the bracket
will break away under impact.

Identify the steering shaft nut thread type before
using the compressor tool. If the shaft has Amer-
ican threads, use the compressor tool as is. How-
ever, if the shaft has metric threads, replace the
compressor tool forcing screw with metric forc-
ing screw J-22653-4 before using the tool.

Some steering shafts have metric size steering
wheel nut threads. If a replacement nut is be-
ing installed, identify the shaft thread type be-
fore installation. Metric shafts have an
identifying groove in the steering wheel locat-
ing splines. American thread shafts do not have
this groove.

Do not attempt to separate the lower shaft and
steering column at the beginning of the disas-
sembly procedure. If separated, the plastic con-
nector injected into the lower shaft could be
damaged.

To avoid damaging the steering column mount-
ing bracket breakaway capsules, store the
bracket in a safe place until service operations
are completed.

When unseating the rack piston end plug from
the steering gear, do not rotate the stub shaft
any farther than necessary or the ball bearings
will drop out of the rack piston circuits. This
causes the rack piston and pitman shaft sector
teeth to disengage, preventing removal. If dis-
engagement should occur, remove the side cov-
er and pitman shaft and reengage the teeth.
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Do not attempt to remove the rack piston end
plug from the steering gear until it has been
unseated as the plug could break.

When installing double lipseal in steering gear,
do not bottom seal against housing counterbore,

When assembling the steering gear, do not al-
low the stub shaft to disengage from the valve
body pin. If disengagement occurs, the spool
valve will extend too far into the valve body,
allowing the preformed packing to expand into
the valve body grooves and preventing valve
withdrawal.

The power steering gear and pump form a
closed system. Contaminants or foreign mate-
rial must not be allowed to enter the system at
any point. If the pump (or gear) is contaminat-
ed or damaged so as to produce debris, both
the pump and gear must be disassembled,
cleaned and serviced.

Inspect the exposed surface of the power steer-
ing pump shaft. Remove all traces of corrosion
or nicks and scratches before disassembling the
pump. This will prevent damage to the pump
occurring during disassembly which might ne-
cessitate replacement of the entire pump body.
Do not overtighten vise as pump body could
be distorted.

Do not allow dirt to enter the power steering
pump during assembly. Clean and lubricate all
parts and perform assembly on a clean work
surface.

When assembling power steering components,
do not overspread retaining ring. Open it only
enough to install it.

When assembling the power steering pump, be
careful to avoid displacing or damaging any of
the seals, Use a wood or plastic tool to keep
the preformed packing in its groove when in-
stalling the reservoir.

Some power steering pumps have metric
threaded assembly fittings which are designed
for use with metric hose fittings that use an 0-
ring seal. If the fitting is to be replaced, be sure
to install the correct threadtype fitting.
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When removing the front spring bushing, press
only on metal outer sleeve or damage to bush-
ing may result.

Remove spreader tool immediately after remov-
ing differential case kit to avoid the possibility
of distorting the axle housing.

When measuring differential pinion depth to
avoid false reading, do not allow the gauge
block anvil to contact the pinion gear at any
point.

The same amount of shim thickness added or
subtracted from one side of differential bear-
ing shim packs must be added or subtracted on
the opposite side.

Clean the brake system master cylinder assem-
bly with brake fluid only. Never use solvents
containing mineral oil such as gasoline, kero-
sene, alcohol or carbon tetrachloride. Mineral
oil is very harmful to the rubber piston cups
and seals.

Do not use wire to open a clogged port in the
master cylinder assembly as wire may create
burrs in the port and cylinder bore.

Remove brake caliper repair kit seals using a
wooden or plastic tool as a metal tool could
score the piston bore.

Do not attempt to clean or polish brake caliper
mounting bolts with abrasives as the protec-
tive plating will be removed.

When overhauling the rear brakes, do not at-
tempt to reduce deep ridges or grooves in the
plate by grinding or improper shoe-to-drum
contact may result.

When removing hard top enclosure, avoid dam-
aging foam seals installed between the panel
assembly and the rear body panel.

When installing hard top enclosure, avoid dam-
aging foam seals installed between the panel
assembly and the rear body panel.

Do not touch surfaces to which accelerator has
been applied or an imperfect bond could re-
sult.
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INTRODUCTION

PURPOSE.

This publication presents the overhaul instructions for
the Flightline Tow Tractor, Model No. 3. This vehicle
is supplied by PSI Mobile Products, Inc., Mt. Clemens,
Michigan 48403.

SCOPE.

This manual provides a general description of the flight-
line tow tractor and detailed descriptions of its major
components and systems. Instructions are given for
preparation of the vehicle for use and for inspection,
lubrication and maintenance of its major components
and systems. This manual provides both general over-
haul instructions and specific procedures for overhaul-
ing all vehicle components.

Chapter 1 - General Information. Descriptive informa-
tion regarding the vehicle and its major components,
including explanations of the functional relationships
of the major components, and theory of operation of
the components and major systems.

Chapter 2 - Special Tools and Test Equipment. This
chapter lists and illustrates (by reference) all special

tools and test equipment which must be employed dur-
ing performance of the procedures contained within this
manual.

Chapter 3 - Preparation For Use. Instructions for pre-
paring the vehicle for transport and for use after trans-

port.

Chapter 4 - In-Use Inspection, Maintenance and Lu-
brication. Instructions for periodic inspection, servic-
ing, adjustment, and lubrication of the vehicle and
accessories.

Chapter 5 - Overhaul Procedures. Covers overhaul pro-
cedures for the vehicle and accessories including re-
moval, disassembly, cleaning, inspection, repair,
replacement, reassembly, and installation,

RELATEDTECHNICAL MANUALS.

The Air Force manuals related to these overhaul instruc-
tions are listed below:

TO 36A10-3-29-31 Operator and Maintenance Man-
ual for the Flightline Tow Tractor,
Model No. 3

TO 36A10-3-29-34 Illustrated Parts Breakdown.
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