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INTRODUCTION

PURPOSE.

This publication presents operator instructions for
the Flightline Tow Tractor, Model 3. This vehicle has
been manufactured by PSI Mobile Products, Mt. Cle-
mens, Michigan 48043.

SCOPE.

This manual provides a general description of the
Flightline Tow Tractor as well as its major compo-
nents and their functions. This manual also provides
safety precautions, operating procedures and in-
structions for inspection, maintenance and lubrica-
tion procedures to be performed by the operator.

RELATED TECHNICAL MANUALS.

The Air Force manuals related to the Operation and
Operator Maintenance Instructions are listed below:

TO 36A10-3-29-32
Maintenance/Overhaul Instructions,
Flightline Tow Tractor, Model No. 3

TO 36A10-3-29-34
Illustrated Parts Breakdown,
Flightline Tow Tractor, Model No. 3

Change 1 v/(vi Blank)
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Chapter 1
DESCRIPTION

1-1 PURPOSE OF EQUIPMENT.

The USAF Flightline Tow Tractor, Model No. 3, (fig-
* ure 1-1), is a diesel engine driven, four wheel, two-
rear wheel drive vehicle. It is based on a commercial
truck chassis and cab. The vehicle is designed to tow
trailers, ground support equipment and other
wheeled loads on runways, in and around ware-
houses, loading platforms and docks. It is capable of
producing 4000 pounds (1816 kg) drawbar pull and
of pulling trailing wheeled loads of up to 40,000
pounds (18,160 kg) on level surfaces, 25,000 pounds
(11,350 kg) on 3% grades and 20,000 pounds (9080
kg) on 5% grades at a minimum speed of 10 mph (16
kph). top forward speed of vehicle is 25 mph (40 kph).
The flightline tow tractor can perform all of its de-
signed functions in ambient temperatures ranging
from —25°F to +125°F (-32°C to +51°C).

1-2 GENERAL DESCRIPTION.

The Flightline Tow Tractor, Model No. 3 (figure 1-2),
consists of a standard commercial truck chassis and
cab with a shortened wheel base. In addition, a flood-
light, towing devices, trailer brake air system (when
provided), trailer electrical receptacle, ballast, win-
terization system, and tool/cargo box have been
added. References to the right-hand side and left-
hand side of the tractor are made with respect to
viewing the vehicle from the rear. The vehicle con-
sists of 13 major systems and components. Refer to
table 1-1 for performance, systems and components
specifications.

101384

Figure 1-1. Flightline Tow Tractor
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Cab

. Engine
Transmission

. Transfer Case

. Front Axle
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. Steering Column
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Steering Gear
Front Disc Brakes
Rear Drum Brakes
Battery
Alternator
Radiator

Fuel Tank

Muffler

Work Light
Warning Lights

Figure 1-2. Major Vehicle Components
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Table 1-1. Systems and Components Specifications

GENERAL
Vehicle TyDe « oottt et et et e USAF Flightline Tow Tractor, Model No. 8
National Stock NUMBEE .oy s s s s o aumes a9 s mems: (o 1740-01-173-0520-YW
OVEraAll BBRRIR . o sovwmmemsmi s seus 69 v B BSERE S ISVET R YA S ¢ 170 inches
WHHE covvsonanss i sasen e 6 Ve BRUags 58 TNILTRiinas ORI 5E 55 SRS e 94 inches
L L . 78 inches
Curb Welght . .o i i, 6000 pounds
Ground Clearamee ... ...uiin et tttiie ettt et ittt e, 6.5 inches
Fuel Tank Capacity (Diesel Fuel) ......... R R SR TR R W B 20 gallons (75.6 liters)
PERFORMANCE -
Operating Temperature Range, Ambient .. ............ccciiiiiiiiiinnnnn... -, -25°F to +125°F
Mamom Bpead couuesiess 1 s00sss .00 SReTs TR vl SRR S TR me = 8 &5 25 mph
Maximum Drawbar Pull ... .. ittt ittt e ittt 4000 pounds
Maximum Towed Load
Level Ground . ......cooiiiin it ittt ettt ia et 40,000 pounds
B0 GTAAC - et e ettt et e e e e e e 25,000 pounds
BHIGTAdE ooy ey T R S R TS R S S B 20,000 pounds
CHASSIS AND BODY
DY cvies v s e i Eavess, SRRATRER SRS S G TI SN e SR Modified AMC CJ-10A
L T T Automotive Type with Split Bench Seat
Tool/cargo Box Dlsplacement ............................. SRR R SRR 11.47 cubic feet
Front Towing FRbeh: oo svvinnascsyvasninsioin s dviie s s dssonse 45 o8 & Pintle Type, Fixed
Rear Towing Hitech ............... Pintle Type, One Extendable (one person hookup), Two Fixed
ENGINE ,
B o T 4 Cycle Diesel
T LY A Nissan SD-33
Q1] Capaeity (GUATER) wu.x o s o s s s v sesde®n K s s es 7.9
Q1) CAPECIEY EHERBEY 1 on vonmomosmmin s s o O aasn i Srvic v S s s s ey 7.5
Nuinber of CYRRABTE cwuvvvmvann svevimmeses on srameam g Fechsvipey 5% S5 vave Reias s 5a .o we o 6
Bore (HehEE): v su sues b SEsR s TR B SIS e SN T e e R e 3.268
L L D 83
Stroke Gnches) vuos s cvmcsvasmin senteSews o 58 i VG O AN 2 N, A e, S A 55 3.94
BErORE (MM ¢ovsus ih o S s ioes fa Sa s 55,55 65 b iommion ni wom o mam pom.sen 2m-mies B s mrmmemioe A 100
Compression Ratio ... ........iioiuinni ittt ittt ettt e 20.8to 1l
Total Displacement (litres) . .... ..o, e, 3.3
Number of Main Bearings ... ...ttt ittt ettt e et 4
TRANSMISSION
Type ...... S 6T S S TN A SR G W PR R S R R SRR TR et Full Automatic
L Chrysler Model 727
L B T s T T 8.5
Fliiid Copacity (HETeRY wou: v winnvines i3 se o sines i 5% S 05 00 55 68 55,0508 Sornd 5bns 46 ni woe mosanm 4.0
Range Selector Positions ........ ... .. ... i, P (PARK), R (REVERSE),

N (NEUTRAL), D (DRIVE),
2 (DRIVE 2), 1 (DRIVE 1)
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Table 1-1. Systems and Components Specifications (Continued)

Gear Ratios

£ 2.45t01
BRI oo oo o o SR B SO B R Rt o 1.45to 1
THINE vinn wa swmainn s cmmsmas &6 Sdsae b §5 55 T8 B 58 55 i85 i an oo sn o ees e e s 1.00to 1
o o e e 2.20¢01
TRANSFER CASE
BEOACL is o v v S 55 55 058 K555 iemmmarn fon wrn ssmiomre e e ke s e n S Modified AMC Model 198
Reduction Ratio . ... ..ottt e e e 261tol
Fluid Capacity (pints) ....................... SRR SRR S B P08 B S St 6.0
Fluid Capacity (JItTes) . ... .ottt e e e T B e smmsmsesensms 2.8
FRONT AXLE
TFPB) s e R R A T B i Bhmmsincs mimms oo ma S Steering, Non-Driving
L T Ty T SO S Dana #44DF
REAR AXLE AND DIFFERENTIAL
FHBRE ST 05 o v ydsimm e S SRR S BN 8 A RS ST Driving, Full Float
Model ........cvieiininnannnnn. AT S e S U R S Dana Model 70 24
Reduction Ratio . .....cooiioiiio it e e e 488to1l
Differential ;
THRE coowins w5 SRR Sh SRS B R SRR 55 55 R He Hypoid Limited Slip
Lubricant Capacity (pints) ..... R T T 6.75
Lubricant Capacity (LHres) . ... ..cueiteteiiinine e tean s e e e e eeee e e e e o e, 3.2
WHEELS
e S ARSI S 16.6x6.75
TIRES ' .
TVPB 5 0 55 Graa 55, 60 S0 im0 R S G Tubeless, Bias Ply
Iz L 8.00x 16.5
B Py Rating ..ottt e e 8
PYCRRUDET covsnssnommmmin s oEnwmsmsivs S s m s s 25 5 01 LIS S Rear Tires 75 psi Cold

Front Tires 55 psi Cold
BRAKE SYSTEM '

TVPE wnwmames e STosREPRee i ST laED 55 5t s s Vacuum Assisted Hydraulic

Front Wheel Brakes ........................... R R K R TR R R Disc

Rear Wheel Brakes . .......i.. ittt e e e e e e e e e e e Drum
STEERING SYSTEM :

b o1 A R Hydraulically Assisted, Variable Rotation

RaEI0 L 13/16to 1
ATR COMPRESSOR

Model ...................... + SRR S S R L A B % & Nissan Model 92600-90000

L g CFM

Model . ... Phillips-Temro Model 8500371

Volbage . .- 115 VAC
Heater, Coolant, Engine

MO s cmommmsmmrsm R SO RE TR 56 S Phillips-Temro Model 8500045

NVOILHRPR. .cn camumvaes cuenrsmmm b oo Ba% TV B S0 B S e e S AT 115 VAC
Heater, Blanket, Battery

L e T T T T Phillips-Temro Model 8500320

L T S A TR 115 VAC

1-4 Change 3



1-3 DETAILED DESCRIPTION.

The following components and systems comprise the
major divisions of the flightline tow tractor. Each
major component/system contained in the vehicle is
described in the following paragraphs.

1-3.1 Chassis and Body. The chassis and body con-
tain all components with the exception of those asso-
ciated with the power plant.

1-3.1.1 Chassis. The chassis consists of a three-
speed automatic transmission, a chain drive trans-
fer case with a rear output shaft, a rear propeller
shaft, front and rear axles, a hydraulic brake system
and a power steering gear and pump. Other compo-
nents of the chassis include four wheels and tires,
steering column, steering linkage and leaf spring
suspension.

1-3.1.2 Body. The body consists of body and frame
components and is of all steel construction. Insu-
lated mounting points are provided for secure at-
tachment of body to frame. All major body panels,
such as hoods and doors, are of heavy gauge steel, re-
inforced, flanged and welded. The body is completely
detachable from the chassis and insulated from the
frame by body spacers. These insulate against vibra-
tions and road noise. Other components which make
up the body include the hardtop enclosure, seat as-
sembly, rear window, lighting systems, horn system
and windshield wipers. The frame is the foundation
and structural center of the vehicle. It is constructed
of heavy-channel-steel side rails and crossmembers.
The crossmembers maintain the proper position of
the side rails in direct relationship to each other,
providing maximum resistance to torsional twist
and strains.

1-3.2 Engine. The engine (figure 1-3) is a four-cycle,
six cylinder, in-line, swirl combustion chamber die-
sel engine. Listed below are some of the components
and features of the engine. Table 1-2 lists engine per-
formance specifications.

1-3.2.1 Spherical-Swirl Combustion Chamber A
spherical-swirl combustion chamber contributes to
rapid and effective combustion of the air/fuel mix-
ture and to quiet operation, easy starting and fuel
economy.

1-3.2.2 Glow Plugs. Glow plugs are installed at each
cylinder to promote quick starts under cold opera-
ting conditions.

1.3.2.3 Replaceable Cylinder Liners. The dry-type
cylinder liners are replaceable, improving service-
ability and long engine life.

TO 36A10-3-28-31

1-3.2.4 Lubrication. A full-flow oil filter and large
oil cooler extend intervals between oil changes and
maintain proper oil temperature. Oil jets cool the
pistons.

1-3.2.5 Piston Rings. The piston rings are hard chro-
mium plated to improve wear resistance.

1-3.2.6 Vibration Dampening. A rubber damper is
attached to the end of the crankshaft to absorb tor-
sional vibration. :

1-3.2.7 Vacuum Pump. A rotary-vane-type pump
generates vacuum for the power brake unit and
other systems. The pump is driven on the same shaft
as the alternator.

1-3.3 Transmission. The automatic transmission
(figure 1-3) used in the vehicle is a fully automatic,
three-speed, hydraulically operated unit with a com-
pound planetary gear system. A manually operated
gearshift linkage is used to select the desired gear
range. Gear selection is made by using the control
lever on the steering column. The shift points on this
model range with throttle opening.

1-3.4 Transfer Case. The transfer case (figure 1-3) is
a chain drive unit consisting of a two-piece alumi-
num case. The transfer case is mounted directly on
the rear end of the transmission. The vehicle is not
equipped with a reduction gear. The transfer case
locks the vehicle into a low gear range which can
generate a maximum speed of 25 mph.

1.3.5 Front Axle. The front axle is a non-drive type,
with open-end steering knuckles mounted on ball
studs. The axle has an adjustable toe-in and caster,
but camber is built into the axle during manufac-
ture and cannot be adjusted. The front axle turning
angle is also adjustable.

1-3.6 Rear Axle. The rear axle transmits the torque
to the rear wheels, thus providing traction.

1-3.7 Brakes. The vehicle is equipped with single-
piston, low-drag, floating caliper front disc brakes
(figure 14). A dual-reservoir master cylinder pro-
vides separate hydraulic systems for the front and
rear brakes. The rear drum brakes have linkage-
operated adjusters. A vacuum pump, located on the
rear cover of the alternator, produces vacuum for the
power brakes and other components.

1-3.8 Steering System. The power steering system
(figure 1-5) forms a closed system consisting of a
power steering gear, hydraulic pump and intercon-
necting hoses. The system fluid supply is contained
in a reservoir mounted on the pump. Fluid from the
pump is supplied to the gear through the intercon-
necting pressure and return hoses. The pump is

Changei 15
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i-6

1. Engine
2. Transmission
3. Transfer Case

Figure 1-3. Engine and Transmission Assembly



Table 1-2. Engine Performance Specifications

TO 36A10-3-29-31

Nominal Maintenance Repair
Item Dimension Standard Limit Remarks
Idling rpm - 600 — Engine as single unit.
Idling speed should be
stabilized.
Engine at 1500 - 44.1-45.5 psi 28.4 psi Oil temperature:
Oil rpm 158-176°F
Pressure
’ at Idling — 14.223 psi 7.1 psi
Compression Pressure — 426.7 psi 270.2 psi Engine rpm: 200 + 20
Pressure rpm (warm engine)
Difference
Between — 56.9 psi —_
Cylinders
Engine h/l, - — |Less than 40% of ini- {Observe the color of ex-
0il tial value when |haust fumes,
Consumption operated under the
same condition
Fuel h/L = — Less than 60% of ini- |Observe the color of ex-
Consumption tial value when |(haust fumes.
operated under the
same condition.
Valve Inlet Open 28° BTD.C. - - When valve clearance
Timing Valve is adjusted to greater
than 0.012 inch and
Close 67°A.B.D.C. less than 0.016 inch.
- Open 67°B.B.D.C.
Exhaust - -
Valve Close 28° A.T.D.C.
Fuel B.T.D.C. 20° — - Measured by crank
Injection angle.
Timing

1-7
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1. Master Cylindt_ar and Power Booster
2. Brake Pedal

3. Parking Brake Pedal and Handle

4. Front Disc Brakes
5. Rear Drum Brakes

Figure 14. Brake System
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1. Steering Pump 3. Steering Linkage
2. Steering Gear 4. Steering Wheel and Column

Figure 1-5. Steering System

1-9
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operated by a drive belt mounted on pulleys at-
tached to the pump shaft and engine crankshaft.
The power steering gear is designed to operate man-
ually if a system malfunction should ever occur. This
feature provides the driver with continued steering
control of the vehicle. In this condition, the gear op-
erates like a manual steering gaer; hydraulic fluid is
bypassed through the gear valve body to allow man-
ual operation.

1-3.9 Electrical System. The vehicle is equipped
with a 12-volt battery containing low-antimony-lead
compound plates. In addition to helping reduce over-
all vehicle weight, they require less frequent electro-
lyte inspections, have a decreased self-discharge
rate from local action and have a longer shelf life.
Electrolyte level inspections are required only at the
beginning of each winter season and every 15,000
miles. The negative ground alternator used has an
internally mounted integrated circuit (IC) voltage
regulator that is sealed in plastic. The alternator is
a rotating field, three-phase AC alternator with 60
ampere output. The vehicle has a main wiring har-
ness connector located at the left upper corner of the
dash panel. This connector is made up of the engine
forward lamp harness at the engine compartment
side and the fuse and instrument panel harness at
the passenger compartment side. The switch for the
lighting system has a 24-ampere circuit breaker.
The upper and lower headlamp beams are controlled
by a foot switch located on the floorboard. The vehi-
cle is equipped with a rectangular, single headlamp
system. Both lamps contain two elements: one low
beam and one high beam. The vehicle also contains
backup lamps, a dome lamp, instrument cluster
lamps, parking and directional lamps, rear direc-
tional lamps, stop lamps, and taillamps and a four-
way emergency flasher. Fuses protecting the
vehicle’s electrical system are located in the fuse
panel and bulkhead connector, located on the pas-
senger compartment side of the dash panel. They are
attached to the main harness connector. The horn
system includes horn, horn relay, steering column
wiring harness and horn contact.

1.3.10 Cooling System. The vehicle's cooling system
(figure 1-6) regulates engine operating temperature
by allowing the engine to reach normal operating
temperature as soon as possible, maintaining nor-
mal operating temperature and preventing engine
overheating. The cooling system also provides a
means of heating the passenger compartment and
cooling the automatic transmission fluid. The cool-
ing system is pressurized and uses a centrifugal wa-
ter pump to circulate coolant through the system.

1-10 Change 1

1-3.11 Fuel System. In the vehicle’s fuel system (fig-
ure 1-7), fuel is drawn from the tank and delivered
through the water separator and fuel filter to the in-
jection pump. The injection pump feeds fuel through
the nozzles to the combustion chambers. The filter
overflow valve maintains specified fuel pressure and
prevents excessive fuel temperature. Any excess
fuel to the nozzles or to the filter overflow valve by-
passes the nozzles or valves and is returned to the
fuel tank. A mechanical governor controls engine

speed.

1-3.12 Exhaust System. The vehicle’s exhaust sys-
tem consists of an exhaust manifold, front exhaust
pipe, muffler, tailpipe and spark arrestor. The ex-
haust system must be properly aligned to prevent
stress, leakage and chassis contact. If the exhaust
system contacts any body panel, it may amplify ob-
Jectionable noise.

1-3.13 Air System. An air compressor mounted on
engine and driven by a belt off crankshaft generates
air pressure for system (figure 1-8). Maximum air
pressure is regulated by an adjustable air governor
assembly, which is designed to unload air pressure
from the compressor when pressure exceeds the ad-
justable limit of 100 to 125 psi. Air flows through an
alcohol injector that introduces aleohol, into the air
system, to prevent freeze up during cold weather.
The flow continues through to the left and right
hand air tanks. Both air tanks are equipped with
drain valves and heaters. The left hand tank also
supplies air to the governor which aids in regulating
air pressure. Air from the right hand tank is split,
part going to right hand side, remote shutoff valve
operated, gladhand coupling (emergency side). Air
from right hand tank also goes to a hand operated
valve located in cab of vehicle. When this valve is
opened air is allowed to flow to left hand side
gladhand couplings (service side). There is also a
pressure gauge located on dashboard that indicates
air pressure. This system allows operator of tractor
to engage air brakes on towed trailer to aid in stop-
ping vehicle.

1-3.14 Winterization System. The system (figure 1-
9) receives 115 VAC from an outside source that is
connected to the external receptacle. Current flows
to the individual components through the junction
box. All components are protected from an overload
by a 20 amp replaceable fuse located in the junction
box. Except. for battery warmer each component has
a thermostat that automatically opens when maxi-
mum temperature is reached and closed when tem-
perature drops below this limit. Once system is
connected, operation is automatic and keeps coolant,
engine oil, and battery warm.
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1. Thermostat and Housing 4. Radiator
2. Water Pump 5. Fan

3. Coolant Recovery Bottle

Figure 1-6. Coolihg System
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1. Nozzles 5. Fuel Feed Pump
2. Fuel Fllter 6. Water Separator
3. Injection Pump 7. Fuel Tank

4. Governor

Figure 1-7. Fuel System
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EXTERNAL
RECEPTACLE

JUNCTION BOX

COOLANT
HEATER

&

ENGINE ENGINE OIL
OiL THERMOSTAT
HEATER

BATTERY
WARMER
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Figure 1-9. Winterization System Arrangement
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