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SUBCOURSE OVERVIEW

This subcourse is designed to familiarize you with the system vehicles used in a Patriot unit.

You must complete the following prerequisite ACCP before you begin this subcourse:

AD 0415   Introduction to the Patriot Missile System

This subcourse reflects the doctrine which was current at the time it was prepared.  In your own work situation, always refer to the latest official publications.

Unless otherwise stated, the masculine gender of a singular pronoun is used to refer to both men and women.

TERMINAL LEARNING OBJECTIVES

ACTION:
1.
You will identify and describe the procedures on how to drive the following Patriot system vehicles:


a.
The M1008 and M1009 commercial utility



cargo vehicle (CUCV).


b.
The M977 series heavy expanded mobility



tactical truck (HEMTT).


c.
The M814 series 5-ton tactical truck.


2.
You will identify and describe the procedures


on how to drive a vehicle under blackout


conditions.
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CONDITION:
You will be given textual information and illustrations directly related to the subjects as listed in the action statement.

STANDARD:
To demonstrate competency in the Patriot system vehicles, you must achieve a minimum score of 70% on the subcourse examination.

REFERENCES:
The material contained in this subcourse was derived from the following publications: STP 44-16T1-SM, STP 44-24T1-SM, FM 21-305, TM 9-2320-260-10, TM 9-2320-279-10-1, and TM 9-2320-289-10.
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LESSON 1

OPERATE THE M1008 AND M1009 COMMERCIAL UTILITY

CARGO VEHICLE (CUCV)

Critical Task: 441-084-1109

OVERVIEW
LESSON DESCRIPTION

In this lesson you will learn the procedures for driving the M1008 and M1009 CUCV.

ENABLING LEARNING OBJECTIVE:

ACTION:
You will identify and describe the procedures on how to drive the M1008 and M1009 CUCV.

CONDITION:
You will be given textual information and illustrations within the AD 0402 subcourse booklet.

STANDARD:
To demonstrate competency of the instructions contained in this lesson, you must achieve a minimum score of 70% on the subcourse examination.

REFERENCES:
The material contained in this lesson was derived from the following publications: STP 44-16T1-SM, STP 44-24T1-SM, and TM 9-2320-289-10.

INTRODUCTION
CUCV vehicles are used primarily as cargo carriers in Patriot units.  They are used for equipment and soldier transportation.  As a Patriot soldier, you will be assigned to drive one of the two models of CUCV found in a Patriot unit.

LEARNING EVENT:  Describe the M1008 and M1009 CUCV
1.
GENERAL.  The Patriot units' trucks- in the series of commercial vehicles are known as CUCVs regardless of the model type.  The two types of CUCVs a Patriot soldier will be assigned to drive are the 1 1/4-ton M1008 pickup truck (Figure 1-1, item 1) and/or the 3/4-ton M1009 blazer (item 2).
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Figure 1-1.  M1008 and M1009 CUCVs

2.
EQUIPMENT CHARACTERISTICS AND CAPABILITIES.


a.
The CUCV is suitable for use on all types of roads and highways in all types of weather.  The CUCV is further designed for infrequent off-road operations.


b.
Features of the two types of CUCV include:


(1)
An automatic transmission with three forward and one reverse speeds.


(2)
A 379 cubic inch diesel V-8 engine.


(3)
A manually activated transfer case for four-wheel drive operations.


(4)
Hydraulically activated, power assisted front disc and rear drum service brakes.


(5)
North Atlantic Treaty Organization (NATO) slave cable receptacle for slave starting the vehicle.


(6)
A 12/28 volt direct current (VDC) electrical system.


c.
The M1008 CUCV is designed to provide standard tactical mobility and to carry cargo or passengers.  An M1008 can be equipped with a troop seat kit for the transportation of eight soldiers in the cargo area.
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NOTE:
A modified M1008 with a 100 ampere alternator and a radio rack in the cargo area is available for use as a tactical communications vehicle.  It is given the designation of M1008A1.


d.
The M1009 CUCV is designed to provide a mobile command and control vehicle for tactical purposes.  It has an enclosed body and is otherwise similar to the M1008.

3.
LOCATION AND DESCRIPTION OF MAJOR EXTERIOR COMPONENTS.

NOTE:
Common items of exterior equipment found on civilian type trucks will not be described, but their location will be pointed out.


a.
The M1008 (Figure 1-2) and M1009 have the following major exterior components:
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Figure 1-2.  M1008 CUCV

NOTE:
Items 1 and 2 are peculiar to the M1008 CUCV.


(1)
Tailgate (item 1).
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(2)
Tailgate latch release (item 2).


(3)
The trailer electrical coupling (item 3) provides for the connection of the electrical trailer lights when the M1008 is towing a trailer.


(4)
The tow pintle (item 4) is used to tow trailers.


(5)
Stoplights/taillights (item 5).


(6)
The NATO slave receptacle (item 6) is used to start the truck with another vehicle having a 28 VDC electrical system.


(7)
The weight classification marker (item 7) is used by transportation personnel to identify the weight of the loaded CUCV.


(8)
The blackout drive light (item 8) is used during hours of limited visibility when the headlights cannot be used due to tactical operations.


(9)
The brush guard (item 9) protects the radiator from damage when heavy brush is encountered in an off-road operation.


(10)
The tow hooks (item 10) are used to tow the CUCV for short distances.


(11)
Headlights/turn signals (item 11) are also known as service lights.


(12)
Side markers (item 12).


(13)
The locking hubs (item 13) are used to prepare the CUCV for four-wheel drive operation.
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b.
The M1009 (Figure 1-3) has the following peculiar major exterior components:
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Figure 1-3.  M1009 CUCV


(1)
Tailgate window (item 1).


(2)
The tailgate latch release (item 2) is located on the inside of the tailgate just below the window.


(3)
The tailgate window crank (item 3) is used to raise and lower the tailgate window.

4.
TECHNICAL PRINCIPLES OF OPERATION.


a.
The engine of the CUCV trucks is similar to a V-8 gasoline engine.  A combination of low pressure and high pressure fuel pumping systems move the fuel from the fuel tank to the engine.


(1)
Fuel is pumped from the fuel tank by a high volume, low pressure pump which moves the fuel toward the fuel filter separating the water and contaminants from the fuel.


(2)
Fuel is drawn from the fuel filter into the high pressure injection pump which meters and pressurizes the fuel.  It is then sent through high pressure fuel lines into the injection nozzles located in the engine's pre-combustion chambers.
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b.
All CUCV trucks have an automatic transmission.  The transmission gearshift lever (Figure 1-4, item 1), located on the steering column, provides the following gearshift selections (item 2):
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Figure 1-4.  Gearshift lever


(1)
Park (P).  The transmission is locked and the truck will not move when the transfer case is not in neutral (N).


(2)
Reverse (R).  Reverses the flow of power from the engine to the wheels allowing the truck to back up.


(3)
Drive (D).  For normal driving with light to moderate speeds.  An automatic downshift at speeds under 35 miles per hour (MPH) will occur by lightly depressing the accelerator pedal.


(4)
Two (2).  For hill climbing or engine braking to slow the truck when going down a steep hill.  The gearshift lever may be shifted from D to 2 and from 2 to D under most driving conditions.


(5)
One (1).  For maximum engine braking when driving down very steep hills or when maximum performance is required to climb a very steep hill or to drive through deep mud or snow.  You may shift into 1 at any speed, but the transmission will not lock into 1 until the truck's speed is below 40 MPH.
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c.
The CUCV trucks are equipped with a model 208 transfer case.  The transfer case transmits engine power to the front axle for four-wheel drive operation.  The four transfer case control lever positions (Figure 1-5) are as follows:
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Figure 1-5.  Transfer case control lever


(1)
Two-wheel drive, high range (2B) is used for normal, two-wheel drive on dry, primary and secondary roads at normal highway driving speeds.


(2)
Four-wheel drive, high range (4H) is used for driving under unusual conditions in off-road terrain at high speeds.


(3)
In the neutral (N) position, both the front and the rear axles are not engaged.  Power from the engine is not connected to the wheels.


(4)
Four-wheel drive, low range (4L) is used for driving under unusual conditions in off-road terrain at low speeds.

NOTE:
Only use the four-wheel drive ranges of the transfer case when greater traction and power are required in off-road operations.
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d.
The CUCV electrical system consists of the following major components:


(1)
The battery system consists of two 12 volt batteries connected in series to supply 24 volts to the starting, charging, and glow plug systems, and 12 volts to the wiring and lighting system.


(2)
The charging system has two alternators, two voltage regulators, and instrument panel indicators.


(3)
The starting system includes an ignition switch, a starter relay, a solenoid, and a starter motor.  A transmission safety switch is connected between the transmission and the ignition.  It is designed so the CUCV engine will only start when the transmission gearshift lever is placed in either the P or N positions.


(4)
The glow plug system has eight glow plugs (one for each cylinder) which are used to preheat the combustion chambers for easier starting when the engine is cold.  A WAIT light (Figure 1-6, item 1) on the control panel illuminates to inform the operator the glow plug system is operating.
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Figure 1-6.  WAIT indicator

NOTE:
When the combustion chambers are warmed to the starting temperature and the glow plug system has shut off, the WAIT indicator will extinguish and you can start the CUCV.
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e.
The CUCV braking system uses hydraulically activated, power assisted front disk and rear drum service brakes.  Fluid for the service brakes is contained in the master cylinder.  The master cylinder operates through energy supplied by the power steering pump and the power brake booster.


f.
The steering system includes the steering wheel and column, steering gear, and steering linkage.  Steering is power assisted by fluid pumped by the power steering pump, sending fluid first to the power booster unit of the brake system and then to the steering gear.

5.
DESCRIPTION AND USE OF CONTROLS AND INDICATORS.  The following provides the basic instructions needed to properly operate a CUCV.


a.
The GEN 1 and GEN 2 indicators (Figure 1-7, item 1) illuminate when the ignition switch is set to ON, but before the engine is started.  After the engine is started, the indicator lights should extinguish and remain extinguished.
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Figure 1-7.  CUCV control panel
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b.
The 4 WHEEL DRIVE indicator (item 2) illuminates when the transfer case control lever is in the 4L or 4H position.  The indicator remains illuminated until the transfer case control lever is shifted either to N or 2H.


c.
The oil pressure indicator (item 3) illuminates to display the lack of oil pressure being delivered to parts of the engine requiring lubrication.


d.
The engine coolant temperature indicator (item 4) illuminates when overheating exists.


e.
The speedometer (item.5) indicates the CUCV's speed in MPH.


f.
The headlight high beam indicator (item 6) illuminates when the headlights are set to high.


g.
The WAIT light (item 7) illuminates when the glow plug system is operating.


h.
The WATER-IN-FUEL indicator (item 8) shows when there is water in the fuel system.


i.
The seat belt indicator (item 9) illuminates during start-up for approximately four to eight seconds.  If you are not wearing a seat belt, a buzzer will sound during the period that the indicator is illuminated.


j.
The fuel gage (item 10) indicates the amount of fuel in the fuel tank.


k.
The voltmeter indicator (item 11) displays the electrical system voltage when the engine is running.  When in the green zone, the charging system is operating correctly.  When in the yellow zone or the left-hand red zone, the electrical system is not charging.  When in the right-hand red zone, the electrical system is overcharging.


l.
The heater/defroster controls (item 12) selects the heater or the defroster mode of operation, controls the temperature of the heater or the defroster, and controls the speed of the fan.
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m.
The brake system warning indicator (item 13) illuminates if a malfunction in the braking system exists.  It also stays on when the parking brake is set or not fully released and the ignition key is set to ON.


n.
The turn signals (item 14) illuminate when signaling left or right.


o.
The hazard warning flasher (item 15) activates the hazard warning flasher system.  Push in to turn on the system and pull out to turn it off.


p.
The low coolant warning indicator (item 16) illuminates when the radiator coolant level is low.


q.
The headlight switch (item 17) pulls out to turn on service lights and control brightness of panel indicators.  It only works when toggle switches 18 and 20 are in the proper positions.


r.
The SERVICE LIGHTS/BLACKOUT TOGGLE switch (item 18) controls the application of electrical power to the headlights, brake lights, park lights, turn signals and horn.  It must be used in conjunction with the headlight switch to operate the headlights and park lights.

NOTE:
This switch should remain in the OFF position when the truck is not in use.


s.
The BRAKE RELEASE handle (item 19) releases the parking brake when pulled out.


t.
The BLACKOUT DRIVE SWITCH (item 20) activates the blackout lights when the CUCV must be operated in a blackout operation without the service lights.


u.
The HOOD release handle (item 21) releases the hood.

6.
OPERATE THE CUCV UNDER USUAL CONDITIONS.


a.
To start the engine, perform the following:


(1)
Enter the CUCV, adjust the seats and mirrors, and buckle your seat belt.
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(2)
Set the SERVICE LIGHTS/BLACKOUT TOGGLE switch to ON.


(3)
Ensure the parking brake is engaged.


(4)
Insert the ignition key and turn the key to the RUN position.

NOTE:
DO NOT turn the key to the START position until the WAIT light extinguishes.


(5)
When the WAIT light extinguishes, perform one of the two substeps below.


(a)
If the ambient temperature is higher than 32°F, press the accelerator pedal halfway to the floor and hold it there.


(b)
If the ambient temperature is less the 32°F, press the accelerator pedal to the floor and hold it there.


(6)
Turn the key to the START position.

NOTE:
If the engine does not start after cranking it for 10 to 15 seconds, stop, then attempt to start it again.  If it still doesn't start, report the problem to organizational maintenance.


(7)
When the engine starts, release the key allowing it to return to the RUN position and release accelerator pedal allowing the engine to run at an idle speed.


(8)
Verify the oil pressure, engine coolant temperature, WAIT, low coolant, and generator indicator lights are extinguished.


b.
To drive the CUCV forward, perform the following:


(1)
Shift the transfer case control lever to the appropriate range for the terrain to be driven in.


(2)
Shift the transmission gearshift lever to the desired forward gear for the terrain to be driven in.
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(3)
Release the parking brake, as follows:


(a)
Depress the service brake pedal.


(b)
Pull out on the BRAKE RELEASE handle.


(4)
Release the service brake pedal.


(5)
Depress the accelerator pedal gradually to move the truck.


c.
To stop the CUCV, perform the following:


(1)
Release the accelerator pedal.


(2)
Depress and hold the service brake pedal to bring the truck to a complete stop.


d.
To drive the CUCV in reverse, perform the following:

NOTE:
The speedometer does not indicate reverse speeds.  You must estimate your speed and use good judgement when driving in reverse.


(1)
Bring the CUCV to a complete stop.


(2)
Keeping your foot on the service brake pedal, shift the transmission gearshift lever to R.


(3)
Release the service brake pedal and gradually depress the accelerator pedal to move the CUCV.


e.
To drive the CUCV in four-wheel drive, perform the following:


(1)
Lock the locking hubs.


(a)
Stop the CUCV and set the parking brake.


(b)
Shift the transmission gearshift lever to P.


1-13
AD 0402


(c)
Turn each locking hub knob (Figure 1-8, item 1), clockwise until it stops and the painter (item 2) on the hub dial is lined up with the word LOCK.
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Figure 1-8.  CUCV locking hub dial


(2)
Shift the transfer case from 2H to 4H.

CAUTION
Both locking hubs must be in the same position before completing the transfer case shift or damage to the drive train components will occur.


(a)
Shift the transmission gearshift lever to D.


(b)
Release the parking brake.


(c)
Drive the CUCV forward.


(d)
Momentarily release the accelerator, then firmly but not forcefully, shift the transfer case control lever to 4H following the pattern indicated on the transfer case control lever knob.

NOTE:
If it is not possible to move the truck to shift the transfer case, it can be shifted by shifting the transmission gearshift lever to N then shifting the transfer case control lever.  If shifting the transfer case control lever is difficult, it may be necessary to temporarily shift the transmission gearshift lever to D then back to N and try again to shift the transfer case.
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(3)
Shift the transfer case from 2H or 4H to 4L.


(a)
Stop the truck and set the parking brake.


(b)
Shift the transmission gearshift lever to N.


(c)
Release the parking brake.


(d)
Shift the transfer case control lever firmly, but not forcefully, to 4L following the pattern on the transfer case control lever knob.


f.
To return the CUCV to two-wheel drive from four-wheel drive, perform the following:


(1)
Return to 2H from 4H.


(a)
Shift the transmission gearshift lever to D.


(b)
With the CUCV in motion, momentarily release the accelerator pedal and firmly, but not forcefully, shift the transfer case control lever according the pattern indicated on the knob.


(2)
Return to 2H from 4L.


(a)
Stop the CUCV and set the parking brake.


(b)
Shift the transmission gearshift lever to N.


(c)
Shift the transfer case control lever to 2H.


(3)
Unlock the locking hubs.


(a)
Ensure the transfer case is returned to 2H.


(b)
Shift the transmission gearshift lever to P.


(c)
Turn each locking hub knob counterclockwise until it stops and the pointer on the dial is lined up with the word FREE.


g.
To park the CUCV and shut down the engine, perform the following:


(1)
Bring the CUCV to a complete stop.
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(2)
Set the parking brake.


(3)
Shift the transmission gearshift lever to P.


(4)
Ensure the transfer case is not set to N.


(5)
Set all the electrical switches to OFF.


(6)
Set the ignition switch to LOCK and remove the key.

7.
SUMMARY.  This lesson provided you with the required instructions to enable you to operate a CUCV.  You learned the major components of the M1008 and M1009 and the operation of the CUCV under usual conditions.
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LESSON 1

PRACTICE EXERCISE

The following items will test your knowledge of the material covered in this lesson.  There is only one correct answer for each item.  When you complete the exercise, check your answers with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

1.
How is the transfer case of a CUCV activated?


A.
Manually.


B.
Automatically.


C.
Semi-automatically.


D.
None of the above.

2.
What size engine, in cubic inches, does the CUCV have?


A.
350.


B.
379.


C.
383.


D.
440.

3.
What is one type of modification performed to an M1008 to make it an M1008A1?


A.
Engine.


B.
Alternator.


C.
Transmission.


D.
Transfer case.

4.
You have to start your CUCV with another vehicle.  To which receptacle should you connect the cable?


A.
NATO slave.


B.
UN slave.


C.
US slave.


D.
Slave.

5.
Which item should you use to prepare the CUCV for four-wheel drive operation?


A.
Tow hooks.


B.
Transfer case.


C.
Locking hubs.


D.
Gearshift lever.
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6.
How does the service brakes master cylinder operate?


A.
Through energy supplied by the power steering pump.


B.
Through energy supplied by the electrical system.


C.
Through energy supplied by the power brake booster.


D.
Both A and C.

7.
The CUCV engine is running and you have observed that the voltmeter is indicating in the right-hand red zone.  What does this indicate about the electrical system?


A.
Charging normally.


B.
Overcharging.


C.
Undercharging.


D.
Not charging at all.

8.
You have to start the engine of the CUCV.  After entering the CUCV, what should you do next?


A.
Turn the ignition switch to RUN.


B.
Buckle the seat belt.


C.
Set the service lights toggle switch to ON.


D.
Adjust the seat.

9.
You have to shift the CUCV from 2H to 4H.  What should you ensure before completing the transfer case shift to prevent damage to the drive train components?


A.
Both locking hubs are in the same position.


B.
The transmission is in P.


C.
The transfer case is in N.


D.
The CUCV is at a complete stop.

10.
You must park the CUCV and shut down the engine.  What should you ensure the transfer case is not set to?


A.
2H.


B.
4H.


C.
N.


D.
4L.
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LESSON 1

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item
Correct Answer and Feedback
1.
A.
Manually.


Page 1-2, para 2b (3).

2.
B.
379.


Page 1-2, para 2b (2).

3.
B.
Alternator.


Page 1-3, para 2c, NOTE.

4.
A.
NATO slave.


Page 1-4, para 3a (6).

5.
C.
Locking hubs.


Page 1-4, para 3a (13).

6.
D.
Both A and C.


Page 1-9, para 4e.

7.
B.
Overcharging.


Page 1-10, para 5k.

8.
D.
Adjust the seat.


Page 1-11, para 6a (1).

9.
A.
Both locking hubs are in the same position.


Page 1-14, para 6e (2), CAUTION.

10.
C.
N.


Page 1-16, para 6g (4).
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LESSON 2

OPERATE THE M977 SERIES HEAVY EXPANDED

MOBILITY TACTICAL TRUCK (HEMTT)

Critical Task: 441-084-1108

OVERVIEW
LESSON DESCRIPTION

In this lesson you will learn the procedures for driving the M977 series HEMTT.

ENABLING LEARNING OBJECTIVE:

ACTION:
You will identify and describe the procedures on how to drive the M977 series HEMTT.

CONDITION:
You will be given textual information and illustrations within the AD 0402 subcourse booklet.

STANDARD:
To demonstrate competency of the instructions contained in this lesson, you must achieve a minimum score of 70% on the subcourse examination.

REFERENCES:
The material contained in this lesson was derived from the following publications: STP 44-16T1-SM, STP 44-24T1-SM, and TM 9-2320-279-10-1.

INTRODUCTION
The HEMTT is the only tactical tractor that can transport the Patriot Missile System to remote areas which do not have improved (paved) roads.  HEMTT vehicles are used in Patriot units as the prime mover for the radar set (RS) and the launching stations (LS) in the firing battery (FB).  They are also used as a guided missile transporter (GMT) in the S4 and a large repair parts transporter (LRPT) in the system maintenance section.  The ability to operate one of these vehicles is necessary for a successful career as a Patriot soldier.
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LEARNING EVENT: Describe the M977 Series HEMTT
1.
GENERAL.  The M977 series HEMTT vehicles consist of a number of different models all built on similar chassis but specifically equipped to perform different missions.  The three types of HEMTT vehicles used in a Patriot unit are as follows:

· The M977 LRPT.

· The M983 prime mover for RS and LSs.

· The M985E1 GMT.

2.
EQUIPMENT CHARACTERISTICS AND CAPABILITIES.


a.
The HEMTT vehicles are suitable for all types of terrain, to include water fording at a depth of up to 48 inches.


b.
The normal operating range of a HEMTT vehicle is 300 miles.  Varying loads, prolonged idling time, off-road driving, and climatic conditions will affect the driving distance.


c.
Features of the HEMTT vehicles include:


(1)
An eight cylinder, V-type, turbocharged diesel engine.


(2)
An automatic transmission with one reverse and four forward speeds.


(3)
Operator controlled four-wheel/eight-wheel drive and a high/low range transfer case for positive traction in areas with unimproved road surfaces.


(4)
Power steering system hydraulically boosted to assist you with steering the HEMTT.

3.
LOCATION AND DESCRIPTION OF MAJOR EXTERIOR COMPONENTS.


a.
The major exterior components common to all models of HEMTT vehicle are illustrated on an M977 LRPT (Figure 2-1).
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Figure 2-1.  Major common exterior component locations


(1)
The personnel cab (item 1) provides protection for the operators and vehicle controls from weather.


(2)
The engine compartment (item 2) protects the diesel engine from weather.


(3)
The ether canister (item 3) is used during cold weather as a starting aid.


(4)
The air cleaner (item 4) filters out dust and debris from outside air entering the air induction system of the diesel engine.


(5)
The tire davit, shown assembled (item 5) and shown in stowed position (item 10), is used to raise and lower the spare tire.


(6)
The hydraulic reservoir (item 6) stores, cools and filters the hydraulic fluid for the power steering and hydraulic systems.
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(7)
The fuel tank (item 7) stores the diesel fuel used to operate the engine.  It also receives excess unused fuel which is returned from the fuel injection system of the engine.


(8)
The number 3 driving axle (item 8) and number 4 driving axle (item 9) support the weight of the HEMTT and transmit power to the hubs to turn the wheels. 

(9)
The air dryer (item 11) filters outside air before it is drawn into the compressed air system and storage tanks.


(10)
The fuel-water separator (item 12) acts as a primary fuel filter and removes any water from the diesel fuel before it enters the fuel injection pump in the engine compartment.


(11)
The battery box (item 13) houses four 12 VDC wet-cell batteries which are connected to provide 24 VDC for the HEMTT electrical system.


(12)
The number 1 driving axle (item 14) and number 2 driving axle (item 15) control the direction of the vehicle when it is in motion.  When the additional traction is needed, they transmit power to the hubs to turn the wheels.


(13)
The air reservoirs (item 16) store compressed air for the compressed air system.


(14)
The self-recovery winch (item 17) frees the HEMTT from obstructions.  It is not used on the M983 when pulling an RS or LS and it is not used on the GMT when carrying loaded missile canisters.

CAUTION
Never attempt to free an M983 connected to an RS/LS or an M985E1 with loaded missile canisters.  Severe damage to the frame of the vehicle may occur.


b.
The M977 HEMTT LRPT (Figure 2-2) is a cargo type vehicle with a 62,000 lbs GVWR and a 100,000 lbs GCWR.  The major exterior components peculiar to the M977 LRPT are as follows:
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NOTES:
1.
GCWR is a reference to the maximum allowable weight a vehicle is allowed to move.


2.
GVWR is a reference to the maximum allowable weight a vehicle is allowed to weigh.
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Figure 2-2.  Major peculiar M977 LRPT exterior components


(1)
The stowage boxes (item 1) are used to store basic issue items (BII) that are minor components of the M977 LRPT.


(2)
The access ladder (item 2) is used to clean windows, check oil, or perform other tasks requiring access to parts of the HEMTT which are out of reach.


(3)
The cargo body (item 3) is used to carry pelletized repair parts.  Tiedowns allow the repair parts pallets to be secured during transit.


(4)
The material handling crane (item 4) is used to load or unload the large repair parts and assists in various maintenance activities.  The crane has a lifting capacity of 2,500 lbs.
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c.
The M983 HEMTT (Figure 2-3) is a tractor type vehicle with a GCWR of 100,000 lbs.  The major exterior components peculiar to the M983 are as follows:
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Figure 2-3.  Major peculiar M983 exterior components


(1)
The RS/LS spare tire (item 1) is carried on the work platform.


(2)
The stowage box (item 2) stores BII that are minor components of the M983.


(3)
The access ladder (item 3) is used to clean windows, check oil, or perform other tasks requiring access to parts of the HEMTT which are out of reach.


(4)
The semitrailer glad hands (item 4) provide a convenient means to connect and supply compressed air to the semitrailer brake system.


(5)
The semitrailer electrical connector (item 5) supplies electrical power to the semitrailer electrical system through an intervehicular cable.
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(6)
The fifth wheel (item 6) couples the RS/LS semitrailer to the M983.


d.
The M985E1 HEMTT (Figure 2-4) is a cargo type vehicle with a 58,000 GVWR and a 100,000 GCWR.  It is equipped with a material handling crane with a lifting capacity of 5,400 lbs.  The crane is used to perform guided missile reload operations.  It is externally similar to the M977 LRPT with the exception of the material handling crane, and the interior of the cargo body which has been modified to mount guided missile canisters (GMCs) for transportation.
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Figure 2-4.  M985E1 GMT
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4.
TECHNICAL PRINCIPLES OF OPERATION.


a.
The electrical system has four 12 VDC batteries (Figure 2-5, item 1) connected with the negative terminal grounded to provide 24 VDC.
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Figure 2-5.  Electrical system


(1)
A belt driven alternator (item 2) having a charging capacity of 65 AMPS maintains the charge on the batteries.

NOTE:
On the M983 the alternator has a capacity of 100 AMPS.


(2)
The starter motor (item 3) operates directly from the 24 VDC source via a control circuit at the engine start switch (item 4).
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(3)
The BATTERY gauge (item 5) shows the state of charge of the batteries and alternator voltage output.  The AMPERES gauge (item 6) shows the alternator output.


(4)
The electrical circuits are protected against overloads by automatic reset circuit breakers (item 7) located below the heater compartment panel.


b.
The compressed air system consists of an engine driven air compressor (Figure 2-6, item 2) and four compressed air reservoirs (items 5, 6, 7, and 8).

NOTE:
The reservoir (item 8) is used on all HEMTT vehicles except the M983 which has a larger reservoir (item 4) instead.
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Figure 2-6.  Compressed air system
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(1)
It includes the necessary valves and air lines to control the vehicle's air operated parts.  Pressurized air from the air compressor is passed through the air dryer (item 3) to the quick buildup reservoir (item 6).  The air dryer removes dirt and moisture from the pressurized air.  Air from the reservoir goes to the throttle treadle (item 13).  Depending on how far the throttle treadle is depressed, 0 to 60 PSI is supplied to the engine throttle air cylinder (item 11) and to the transmission modulator (item 10) to control the vehicle's speed.


(2)
Once air pressure in reservoir (item 6) rises above 75 PSI, a valve opens and allows reservoirs (items 5, 4 or 8, and 7) to be pressurized up to 120 PSI.  Air from the reservoir (items 4 or 8) goes to the brake treadle valve (item 12).  This air controls the rear axle service parking brakes (item 9).  Air pressure in this system is shown by the red needle on the AIR PRESS gauge (item 15).  Air from the reservoir (item 5) goes to the brake treadle valve also, but it controls the front axle service brakes (item 1).  Air pressure in this system is shown by the green needle on the AIR PRESS gauge.


(3)
The PARKING BRAKE valve (item 16) controls air from the reservoirs (items 5 and 7) and applies or releases the rear axle service (parking) brakes.  Reservoirs (5, 4 or 8, and 7) are interconnected so if one reservoir fails, air is supplied to release the rear axle service (parking) brakes from whichever reservoir is still functioning.  If air pressure falls below 60 to 75 PSI, a buzzer will sound and the AIR indicator (item 14) will illuminate. 
AD 0402
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c.
The main hydraulic system consists 6f a power takeoff (PTO) driven hydraulic pump (Figure 2-7, item 1) and a fluid reservoir (item 5) which is shared with the power steering hydraulic system.
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Figure 2-7.  Main hydraulic system


(1)
A self-recovery winch (item 3) is provided to remove the HEMTT from obstacles.


(2)
A selector valve (item 2) is provided to allow hydraulic fluid to power either the self-recovery winch or the material handling crane on the M977 LRPT (item 4) and/or the M985E1 GMT.
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d.
The power steering hydraulic system has an engine driven pump (Figure 2-8, item 3) which supplies hydraulic power to the main steering gear (item 1).
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Figure 2-8.  Power steering hydraulic system


(1)
It has the same type fluid reservoir (item 4) as 4c above.


(2)
The steering wheel (item 2) rotates a gear that positions a spool in the main steering gear.  This motion is hydraulically sent to a piston in the slave gear (item 8) causing it to follow the rotation of the main steering gear.  The main gear pitman arm (item 6) is mechanically connected to the slave gear pitman arm (item 7).  These pitman arms move the steering mechanism on the front axles (item 5) left or right causing the vehicle to steer left or right.

AD 0402
2-12

5.
DESCRIPTION AND USE OF CONTROLS AND INDICATORS.  The following provides the basic instructions needed to properly operate a HEMTT.


a.
Cab mounted foot controls (Figure 2-9).

[image: image17.png]



Figure 2-9.  Cab mounted foot controls


(1)
The headlight dimmer switch (item 1) is pressed to raise or lower the headlight beams.


(2)
The service brake treadle (item 2) is depressed to apply the service brakes.


(3)
The throttle treadle (item 3) is depressed to control vehicle speed.
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b.
Cab mounted hand controls (Figure 2-10).
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Figure 2-10.  Cab mounted hand controls


(1)
The window handle (item 1) is used to lower or raise the window glass.


(2)
The air horn chain (item 2) is used to sound the compressed air horn.


(3)
The door handle (item 3) releases the latch to open the door, allowing entry and exit from the vehicle.


(4)
The hand bar (item 4) is used to close the door from inside the cab.
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c.
Steering column mounted controls (Figure 2-11).
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Figure 2-11.  Steering column mounted controls


(1)
The emergency flasher control (item 1) is depressed to move the turn signal lever to the extreme right-hand position to activate the emergency flashers.


(2)
The steering wheel (item 2) is used to control the direction of the vehicle.


(3)
The horn button (item 3) is used to sound the electric horn.


(4)
The turn signal lever (item 4) is used to activate the vehicle turn signals.
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d.
Tunnel panel controls (Figure 2-12).
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Figure 2-12.  Tunnel panel controls


(1)
The transmission range selector (item 1) is used to select the gear range of the transmission.


(2)
The simplified test equipment/internal combustion engine (STE/ICE) receptacle (item 2) is used by organizational maintenance to troubleshoot the HEMTT.


(3)
The transfer case shift lever (item 3) is used to select either the high or low gear range of the transfer case.  It has a center position to disengage all engine power from the drive train.


(4)
The self-recovery winch lever (item 4) is used to pay out and take up the self-recovery winch cable.
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e.
Instrument panel controls and indicators (Figure 2-13).
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Figure 2-13.  Instrument panel controls and indicators


(1)
The PARKING BRAKE control (item 1) is used to apply the rear axle parking brakes.


(2)
The left turn indicator (item 2) illuminates when the turn signal lever is pushed down and activates the turn signals.


(3)
The speedometer/odometer (item 3) shows the vehicle traveling speed in MPH and the total miles traveled.


(4)
The high beam indicator (item 4) illuminates when the headlights are on high beam.
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(5)
The tachometer/hourmeter (item 5) shows engine operating speed in revolutions per minute (RPM) and total operating time.


(6)
The right turn indicator (item 6) illuminates when the turn signal lever is pushed up and activates the turn signals.


(7)
The FUEL gauge (item 7) shows the amount of diesel fuel in the fuel tank.


(8)
The TRANS TEMP gauge (item 8) shows the temperature of the transmission fluid in degrees F.


(9)
The OIL PRESS gauge (item 9) shows the engine oil pressure in PSI.


(10)
The WATER TEMP gauge (item 10) shows the temperature of the radiator coolant in degrees F.


(11)
The OIL-WATER indicator (item 11) illuminates when the engine oil pressure is too low, or when the engine coolant temperature is too high.  An audible alarm is activated in conjunction with this indicator.


(12)
The INTER-AXLE DIFF.  LOCK (item 12) illuminates when the TRACTION CONTROL lever is set to 8X8 DRIVE, or when the transfer case is set to LOW.


(13)
The air filter restriction indicator (item 13) shows the condition of the air filter media.  When clean, the indicator remains in the green zone; when dirty, it remains in the yellow zone; when clogged, it remains in the red zone.


(14)
The TRACTION CONTROL lever (item 14) selectively locks the four axle differentials.  When set to INTER-AXLE DIFF.  LOCK, the interaxle differentials in the front and the rear tandem axles are locked.  When set to 8X8 DRIVE, the transfer case is engaged to the front axles.
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(15)
The 8X8 DRIVE indicator (item 15) illuminates when the TRACTION CONTROL lever is set to 8X8 DRIVE or when the transfer case is set to LOW.


(16)
The ETHER START pushbutton (item 16) injects ether into the engine intake manifold for cold weather starting.


(17)
The ENGINE STOP switch (item 17) is a spring loaded toggle switch used to kill the engine during shut down operations.


(18)
The engine start switch (item 18) is a three position rotary switch.  The straight up position is OFF, the middle is RUN, and the right is START.


(19)
The AIR PRESS indicator (item 19) illuminates and remains lit until the air pressure in the service brake reservoirs reaches between 55-75 PSI.  An audible alarm will be activated in conjunction with the indicator.


(20)
The AIR PRESS gauge (item 20) shows the air pressure in PSI of the compressed air the reservoirs.


(21)
The BATTERY gauge (item 21) shows the state of electrical charge of the four batteries.


(22)
The AMPERES gauge (item 22) shows the alternator output in amperes.


(23)
The TRAILER AIR SUPPLY control knob (item 23) is used to charge the compressed air reservoir of a connected trailer.
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f.
Heater compartment controls and indicators (Figure 2-14).
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Figure 2-14.  Heater compartment controls and indicators


(1)
The trailer handbrake control (item 1) is used to apply the service brakes of an attached trailer independently of the HEMTT vehicles brakes.


(2)
The JACOBS© ENGINE BRAKE ON/OFF switch (item 2) supplies or shuts off electrical power to the JACOBS© ENGINE BRAKE.


(3)
The JACOBS© ENGINE BRAKE indicator (item 3) illuminates when the ON/OFF switch is set to ON.


(4)
The JACOBS© ENGINE BRAKE HIGH/LOW switch (item 4) selects the number of engine cylinders used for engine braking.  The HIGH position provides maximum braking.  The LOW position provides less engine braking.
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(5)
The AIR control (item 5) regulates the amount of ambient air entering through the fresh air vent.


(6)
The FAN control (item 6) selects the speed of the air blower.


(7)
The HEAT control (item 7) regulates the amount of hot air entering the cab.


(8)
The DEFROST control (item 8) deflects all hot air entering the cab to be blown onto the windshield. 

(9)
The PTO ENGAGE indicator (item 9) illuminates when the PTO ENGAGE switch is set to ON.


(10)
The CRANE OUTRIGGER EXTENDED indicator (item 10) illuminates to warn the operator that the M985E1 GMT outriggers are extended.


(11)
The PTO ENGAGE toggle switch (item 11) supplies or shuts off electrical power to the power takeoff.


(12)
The utility outlet (item 12) provides a means of supplying electrical power to a beacon warning light.


(13)
The light control switch (item 13) selectively applies all electrical power to all portions of the HEMTT's lights.


(14)
The WASHER control (item 14) allows spraying of cleaning fluid onto the windshield.


(15)
The WIPER control (right)(item 15) regulates the application of pneumatic power to the right hand windshield wiper.


(16)
The WIPER control (left)(item 16) regulates the application of pneumatic power to the left hand windshield wiper.


(17)
The WORK LIGHT toggle switch (item 17) controls electrical power to the work lights of the M983 tractor.


(18)
The DOMELIGHT toggle switch (item 18) turns on the cab interior domelight.
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(19)
The clearance lamps (CLLPS) toggle switch (item 19) controls electrical power to the clearance lamps.


g.
Operator and crew seat controls (Figure 2-15).
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Figure 2-15.  Operator and crew seat controls

NOTE:
The controls on both seats are the same.


(1)
The seatbelt (item 1) secures the operator.


(2)
The seat connector strap (item 2) secures the seat frame to the cab of the truck.


(3)
The height adjustment lever (item 3) is used to raise or lower the seat height.


(4)
The forward/backward adjustment lever (item 4) is used to move the seat forward or backward on slides.


(5)
The ride adjustment knob (item 5) is used to control the stiffness of the seat cushioning and tension.
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6.
OPERATE THE HEMTT UNDER USUAL CONDITIONS.


a.
To start the HEMTT engine, perform the following:


(1)
Pull out the PARKING BRAKE control.


(2)
Set the transmission range selector to N.


(3)
Set the engine start switch to START until the engine starts, then release the switch.

NOTE:
The engine start switch will return to the middle RUN position when released.


(4)
Ensure the OIL PRESS gauge indicates from 40-60 PSI.

CAUTION
If the OIL PRESS gauge does not indicate engine oil pressure within 15 seconds after starting the engine, shut down the engine immediately and notify organizational maintenance.


(5)
Press the throttle treadle until the tachometer indicates approximately 800-1000 RPM.


(6)
Allow the air pressure to build in the compressed air reservoirs until the AIR PRESS gauge indicates between 60-120 PSI, the audible alarm is silenced, and the AIR PRESS indicator is extinguished.


(7)
Ensure the FUEL gauge indicates enough fuel to complete the mission.


(8)
Ensure the WATER TEMP gauge does not indicate above 230°F.


(9)
Ensure the BATTERY gauge indicates between 24 and 28 VDC.


(10)
Ensure the AMPERES gauge shows a positive indication.


(11)
Ensure the air filter restriction indicator does not indicate in the yellow or red zone.
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b.
To operate the service air brakes, perform the following:


(1)
Ensure the AIR PRESS gauge indicates at least 100 PSI.


(2)
Push down and hold the service brake treadle as needed to slow or stop the vehicle.

WARNING
Do not press the service brake treadle three or four times in a row.  The compressed air supply will be used up and the service brakes will not work until air pressure is built up again.  The loss of braking ability may possibly result in serious personal injury or death.


c.
To operate the trailer brakes, perform the following:


(1)
Slowly pull back the trailer handbrake control to help slow the trailer and prevent a possible jackknifing situation.


(2)
Push the trailer handbrake control forward to release the trailer brakes.


d.
To operate the transmission and transfer case, perform the following:


(1)
Depress and hold the service brake treadle.


(2)
Push in the PARKING BRAKE control.


(3)
Ensure the transmission range selector is set to N.


(4)
Set the transfer case shift lever, as follows:


(a)
Select high range for highway driving.


(b)
Select low range for off-road driving.

NOTE:
If the transfer case shift lever is hard to move, set the transmission range selector to D, then back to N.
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(5)
Set the transmission range selector, as follows:


(a)
Select R to move the vehicle backwards.


(b)
Select N to start the engine or to park the vehicle.


(c)
Select D to drive in normal conditions or to move the vehicle forward from a stop.


(d)
Select 3 to drive the vehicle in off-road conditions or in city traffic.


(e)
Select 2 to drive down moderate grades or to control vehicle speed.


(f)
Select 1 to drive through mud or snow, drive up or down steep grades, or to give maximum vehicle speed control.


e.
To operate the engine brake, perform the following:

WARNING
Apply the engine brake only when the vehicle tires have good traction.  Use of the engine brake at any other time can cause the vehicle to skid resulting in an accident.


(1)
Set the JACOBS© ENGINE BRAKE HIGH/LOW switch to LOW.


(2)
Set the JACOBS© ENGINE BRAKE ON/OFF switch to ON.  The JACOBS0 ENGINE BRAKE indicator illuminates.


(3)
Release your foot from the throttle treadle.  The engine brake automatically slows the vehicle.


(4)
If more braking action is required, set the JACOBS0 ENGINE BRAKE HIGH/LOW switch to HIGH.


(5)
Ensure the tachometer indicates between 1650-2100 RPM whenever the engine brake is used.
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f.
To operate the light control switch (Figure 2-16), perform the following:
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Figure 2-16.  Light control switch

NOTE:
To move the main switch lever (item 1) from OFF to any ON position, lift the UNLOCK lever (item 4) to its spring-loaded UNLOCK position.


(1)
Set the main switch to STOP LIGHT (item 2) to enable the vehicle stoplights, turn signals, and emergency flashers .


(2)
Set the main switch to SERVICE DRIVE (item 3) to turn on the headlights and park lights.  The stoplights, turn signals, and emergency flashers will still be enabled.


(3)
Set the main switch to SERVICE DRIVE and then set the auxiliary switch (item 6) to PARK (item 5) to turn on the park lights.  The headlights extinguish, but the park lights remain illuminated.


(4)
Set the main switch to any on position and then set the auxiliary switch to either DIM (item 7) or PANEL BRT.  (item 8) to turn on the lamps in the engine indicators.
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(5)
Set the main switch (item 1) to B.O.  MARKER (item 10) to turn on the blackout marker lights and enable the blackout stoplights.


(6)
Set the main switch (item 1) to B.O.  DRIVE (item 9) to turn on the blackout drive light.  The blackout marker lights illuminate and the blackout stoplights remain enabled.

7.
SUMMARY.  This learning event introduced you to the HEMTT vehicles used in a Patriot unit.  You learned the HEMTT characteristics and capabilities, the location and description of the major exterior components, the technical principles of operation, the description and use of the controls and indicators, and how to operate the HEMTT under usual conditions.
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LESSON 2

PRACTICE EXERCISE

The following items will test your knowledge of the material covered in this lesson.  There is only one correct answer for each item.  When you complete the exercise, check your answers with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

1.
You are driving a HEMTT vehicle and have to cross a body of water.  What is the maximum depth, in inches, of water your vehicle can cross?


A.
36.


B.
38.


C.
46.


D.
48.

2.
You are the operator of the LRPT and need to load a heavy repair part in the cargo bed.  What is the maximum allowable weight the crane can lift?


A.
2,000 lbs.


B.
2,500 lbs.


C.
5,000 lbs.


D.
5,400 lbs.

3.
You are driving a prime mover HEMTT for a radar.  What is the maximum allowable weight that this vehicle can move?


A.
58,000 lbs.


B.
62,000 lbs.


C.
100,000 lbs.


D.
200,000 lbs.

4.
You are driving a loaded GMT.  What is the maximum allowable weight (GVWR) of this HEMTT?


A.
58,000 lbs.


B.
62,000 lbs.


C.
100,000 lbs.


D.
200,000 lbs.
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5.
The M983 has a different alternator than the M977 or M985E1.  What is the difference?


A.
A larger volts capacity.


B.
A smaller volts capacity.


C.
A larger amperes capacity.


D.
A smaller amperes capacity.

6.
The HEMTT compressed air system fills the reservoirs with compressed air.  Which component is the compressed air passed through before it is sent to the quick buildup reservoir?


A.
An air dryer.


B.
A pressure regulator.


C.
A line filter.


D.
A receiver dryer.

7.
You are checking the AIR PRESS gauge.  Which needle indicates the air pressure for the front service brakes? 

A.
Red.


B.
Blue.


C.
Yellow.


D.
Green.

8.
You are inspecting the air filter restriction indicator to determine if the air filter is clogged and the indicator is in the yellow zone.  What does this indicate?


A.
Air filter is not restricted.


B.
Air filter is clogged.


C.
Air filter is clean.


D.
Air filter is dirty.

9.
You have started the HEMTT engine and the OIL PRESS gauge is indicating between 40-60 PSI.  What action should you perform next?


A.
Press throttle treadle until tachometer indicates between 500-800 RPM.


B.
Press throttle treadle until tachometer indicates between 800-1000 RPM.


C.
Press throttle treadle until tachometer indicates between 1800-2000 RPM.


D.
Shut down the engine immediately and notify organizational maintenance.
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10.
You are about to drive the HEMTT up a steep grade and you need maximum vehicle speed control.  To which position should you set the transmission range selector?


A.
1.


B.
2.


C.
3.


D.
D.
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LESSON 2

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item
Answer Key and Feedback
1.
D.
48.


Page 2-2, para 2a.

2.
B.
2,500 lbs.


Page 2-5, para 3b (4).

3.
C.
100,000 lbs.


Page 2-6, para 3c.

4.
A.
58,000 lbs.


Page 2-7, para 3d.

5.
C.
A larger amperes capacity.


Page 2-8, para 4a (1), NOTE.

6.
A.
An air dryer.


Page 2-10, para 4b (1).

7.
D.
Green.


Page 2-10, para 4b (2).

8.
D.
Air filter is dirty.


Page 2-18, para 5e (13).

9.
B.
Press throttle treadle until tachometer indicates between 800-1000 RPM.


Page 2-23, para 6a (5).

10.
A.
1.


Page 2-25, para 6d (5)(f).
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LESSON 3

OPERATE THE M814 SERIES 5-TON TACTICAL TRUCK

Critical Task: 441-084-1110

OVERVIEW

LESSON DESCRIPTION

In this lesson you will learn the procedures for driving the M814 series 5-ton tactical truck.

ENABLING LEARNING OBJECTIVE:

ACTION:
You will identify and describe the procedures on how to drive the M814 series 5-ton tactical truck.

CONDITION:
You will be given illustrations and textual information within the AD 0402 subcourse booklet.

STANDARD:
To demonstrate competency of the instructions contained in this lesson, you must achieve a minimum score of 70% on the subcourse examination.

REFERENCES:
The material contained in this lesson was derived from the following publications: STP 44-16T1-SM, STP 44-24Tl-SM, and TM 9-2320-260-10.

INTRODUCTION
The M814 series 5-ton tactical trucks are used in Patriot units as prime movers for the engagement control station (ECS), the information and coordination central (ICC), the antenna mast group (AMG), the electric power plant (EPP), and the communications relay group (CRG).  They are also used to tow the battalion/battery maintenance centers (BMC) and the small repair parts transporter (SRPT) semitrailers.  The ability to operate one of these vehicles is necessary for a successful career as a Patriot soldier.

LEARNING EVENT: Describe the M814 Series 5-ton Tactical Truck
1.
GENERAL.  The M814 series 5-ton tactical trucks consist of a number of different models all built on a similar chassis but specifically equipped to perform different missions.  The three types of M814 series 5-ton tactical trucks used in a Patriot unit are as follows:
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a.
The M814 5-ton tactical truck (Figure 3-1) is the prime mover for the ECS, ICC, and CRG.  It is a cargo type vehicle with a GCWR of 15,000 lbs and a GVWR of 10,000 lbs.
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Figure 3-1.  M814 5-ton tactical truck


b.
The M811 5-ton tactical truck is the prime mover for the AMG and EPP.  It is a chassis type vehicle with the same GCWR and GVWR as the M814 on which the EPP and AMG frames are bolted.


c.
The M818 5-ton tactical truck (Figure 3-2) is a tractor type vehicle used to tow the BMC and SRPT.  It has a GVWR of 10,000 lbs and a GCWR of 37,500 lbs.
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Figure 3-2.  M818 5-ton tactical truck
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2.
EQUIPMENT CHARACTERISTICS AND CAPABILITIES.


a.
The M814 series 5-ton tactical truck is suitable for use on all types of terrain, to include water fording at a depth of up to 30 inches.


b.
The normal operating range of the M814 series 5-ton tactical truck is 350 miles.  Varying loads, prolonged idling time, off-road driving, and climatic conditions will affect the driving distance.


c.
Features of the M814 series 5-ton tactical truck include:


(1)
A six cylinder, in-line diesel engine producing 240 brake horsepower.


(2)
A manual transmission with one reverse and five forward speeds.


(3)
Operator controlled four-wheel/six-wheel drive and a high/low range transfer case for positive traction in areas with unimproved road surfaces.


(4)
A power steering system which is hydraulically boosted to assist with steering.

3.
TECHNICAL PRINCIPLES OF OPERATION.


a.
The electrical system (Figure 3-3) is a 24 VDC system.
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Figure 3-3.  Electrical system
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(1)
Four 12 VDC batteries (item 6) are connected with the negative terminal grounded to provide 24 VDC.


(2)
The starter motor (item 3) operates directly from the 24 VDC source via a control circuit at the ignition switch.


(3)
A belt-driven, 24 VDC alternator (item 5) with a charging capacity of 60 AMPS maintains the charge on the batteries.


(4)
A battery/generator condition indicator is located on the instrument panel (item 2).


(5)
Wiring harnesses are used to carry current to operate equipment and accessories such as the headlights, taillights, turn signals, and blackout lights (item 4) and the trailer electrical connection (item 1).


b.
The compressed air system consists of an air compressor (Figure 3-4, item 7), air governor (item 1), and air reservoirs (item 6).
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Figure 3-4.  Compressed air system
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(1)
It supplies air to the air-hydraulic brake master cylinder, the windshield wiper motors (item 3) via the windshield wiper control valve (item 5) and the air supply valves (item 4).


(2)
Outside air is drawn into the air compressor in the engine compartment.  It is then compressed and passed to the reservoirs (item 6) under the driver's side cab floor.


(3)
The compressed air is received from the reservoirs at the compressed air manifold (item 2).  It is then directed to the remainder of the vehicle compressed air system and monitored by the air pressure gauge (item 8) in the instrument panel.


c.
The service brake system consists of an air-hydraulic brake booster cylinder (Figure 3-5, item 1), a foot pedal (item 2), a master cylinder (item 3), wheel cylinders (item 4), and hydraulic lines (item 5).
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Figure 3-5.  Service brake system


(1)
The air-hydraulic booster cylinder is activated by pressure on the foot pedal.  When activated, it transmits hydraulic pressure to the master cylinder.
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(2)
The master cylinder contains brake fluid which is pressurized and sent to the wheel cylinders via the hydraulic lines.


(3)
The wheel cylinders expand two piston rods which press the brake shoes against the brake drums causing friction which slows or stops the vehicle.

4.
DESCRIPTION AND USE OF CONTROLS AND INDICATORS.  The following provides basic instructions needed to properly operate an M814 series 5-ton tactical truck.


a.
Cab mounted foot/hand controls (Figure 3-6).
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Figure 3-6.  Cab mounted foot/hand controls


(1)
The cowl ventilator handle (item 1) opens the cowl ventilator to admit outside air into the cab.


(2)
The transmission gearshift lever (item 2) is used to place the transmission in forward gears 1-5, reverse, or neutral.


(3)
The transfer case selector lever (item 3) is used to select either the high or low range of the transfer case.
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NOTE:
When the low range of the transfer case is selected, the front axle is automatically engaged to provide maximum traction.


(4)
The front winch control lever (item 4) is used to activate the self recovery winch.


(5)
The parking brake control lever (item 5) is used to apply the parking brake.


(6)
The accelerator pedal (item 6) is used to control vehicle speed.


(7)
The headlight beam selector switch (item 7) is used to select either high or low headlight illumination.


(8)
The clutch pedal (item 8) is depressed to disengage engine power from the transmission.


(9)
The service brake pedal (item 9) is depressed to slow or stop the vehicle.


(10)
The air supply valve (item 10) provides auxiliary compressed air for tire inflation.


b.
Dash mounted controls/indicators (Figure 3-7).
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Figure 3-7.  Dash mounted controls/indicators
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(1)
The primer pressure gauge (item 1) indicates pressure delivered by the primer pump during cold weather engine starting.


(2)
The preheater indicator (item 2) illuminates when the manifold preheater switch is set to ON.


(3)
The manifold preheater switch (item 3) sends electrical power to the engine preheater to assist with cold weather starting.


(4)
The battery switch (item 4) activates or deactivates all electrical circuits, except the horn, service lights, and manifold preheater.


(5)
The fuel gauge switch (item 5) selects either the left or right fuel tank for indication of the fuel level on the M818 tractor only.


(6)
The air filter restriction indicator (item 6) shows the condition of the air filter media.  When the filter is clean, the indicator remains in the green zone; when dirty, it remains in the yellow zone; when clogged, it remains in the red zone.


(7)
The primer pump control (item 7) is used to build fuel pressure in the manifold preheater and to purge air from the fuel system.


(8)
The light control switch (item 8) is used to enable the stop lights, turn signals and emergency flashers as well as to turn on/off the service lights, park lights, and the blackout marker and drive lights.


(9)
The windshield wiper control (item 9) is used to activate the compressed air operated windshield wipers.


(10)
The ignition switch (item 10) is a three position rotary switch.  The straight up position is OFF, the middle is RUN, and the right is START.


(11)
The throttle control (item 11) sets the engine speed to the desired RPM without maintaining foot pressure on the accelerator pedal.
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c.
Steering column mounted controls (Figure 3-8).
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Figure 3-8.  Steering column mounted controls


(1)
The steering wheel (item 1) is used to control the direction of the vehicle.


(2)
The horn button (item 2) is depressed to sound the vehicle horn.


(3)
The semitrailer air brake control lever (item 3) is moved downwards to activate the semitrailer air brakes.

NOTE:
The semitrailer air brake control lever is only installed on the M818 tractor.


(4)
The turn signal control and hazard four-way flasher control (item 4) is used to activate the vehicle turn signals and emergency four-way flashers.
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d.
Windshield controls (Figure 3-9).
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Figure 3-9.  Windshield controls


(1)
The windshield wiper levers (item 1) are used to operate the windshield wipers manually.


(2)
The windshield clamping screws (item 2) are used to lock the windshield adjustable arms in various positions providing outside air ventilation.


(3)
The windshield locking handle (item 3) secures the windshield in the closed position.


e.
Dash mounted engine controls/indicators - all vehicles except the M818 tractor (Figure 3-10).
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Figure 3-10.  Dash mounted engine indicators
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(1)
The emergency engine stop control (item 1) is pulled out to stop all flow of fuel to the engine during an emergency.


(2)
The speedometer/odometer (item 2) indicates the vehicle speed and total mileage traveled.


(3)
The tachometer/engine hour meter (item 3) indicates the engine operating speed in RPM and the total hours of engine operation.


(4)
The coolant temperature gauge (item 4) indicates the engine coolant temperature in degrees fahrenheit (F).


(5)
The instrument panel lamps (item 5) illuminate when the light switch is set to ON.


(6)
The battery/generator indicator (item 6) shows the condition and state of charge of the batteries.


(7)
The air pressure gauge (item 7) indicates the pressure in the air reservoirs of the compressed air system in PSI.


(8)
The engine oil pressure gauge (item 8) indicates the oil pressure when the engine is running.


(9)
The high beam indicator (item 9) illuminates when the headlights are on high beam.


(10)
The fuel gauge (item 10) shows the amount of diesel fuel in the fuel tank.
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f.
Dash mounted engine controls/indicators - M818 tractor only (Figure 3-11).
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Figure 3-11.  Dash mounted engine indicators

NOTE:
Refer to paragraph 4e above for an explanation of the controls and indicators in substeps (1) through (8) below.


(1)
Emergency engine stop control (item 1).


(2)
Engine oil pressure gauge (item 2).


(3)
Coolant temperature gauge (item 3).


(4)
Battery/generator indicator (item 4).


(5)
Instrument panel lamps (item 5).


(6)
Fuel gauge (item 6).


(7)
Air pressure gauge (item 7).


(8)
High beam indicator (item 8).


(9)
The tachograph (item 9) has the following indicators:


(a)
The warning lamp (item 10) illuminates when the engine speed is at or above 2300 RPM.
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(b)
The inner scale (item 11) is a clock indicating the time of day.


(c)
The middle scale (item 12) is a tachometer which shows engine operating speed in RPM.


(d)
The odometer (item 13) indicates the total mileage traveled by the vehicle.


(e)
The outer scale (item 14) is a speedometer which indicates vehicle speed.


g.
Operator seat controls (Figure 3-12).
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Figure 3-12.  Operator seat controls


(1)
The back rest control lever (item 1) is used to move the lower section of the backrest forward or backward.


(2)
The seat cushion control lever (item 2) is used to adjust the seat height and angle of the seat cushion.


(3)
The horizontal control lever (item 3) is used to move the seat forward or backward.


(4)
The fuel tank selector lever (item 4) is used to select either the left or right fuel tank for use on the M818 tractor.
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(5)
The spring tension control lever (item 5) is used to increase the amount of spring dampening that the seat absorbs during operation of the vehicle.


(6)
The slotted brackets (item 6) allow the front portion of the seat cushion to be raised or lowered.

5.
OPERATE THE M814 SERIES 5-TON TACTICAL TRUCK UNDER USUAL CONDITIONS.


a.
To start the M814 series 5-ton tactical truck engine, perform the following:.


(1)
Engage the parking brake by pulling up on the lever.


(2)
Adjust the driver's seat to provide maximum comfort and accessibility to the controls.


(3)
Adjust the left and right hand mirrors, ensuring both mirrors provide a clear rear area view.


(4)
Place the transmission gearshift lever to N.


(5)
Ensure the front winch control lever is set to N.


(6)
Verify the emergency stop control is pushed in.


(7)
Set the battery switch to ON.


(8)
Fully depress the clutch pedal.


(9)
Depress the accelerator pedal approximately halfway.


(10)
Set ignition switch to START.  Release the switch after the engine starts allowing it to return to the RUN position.


(11)
Release the clutch pedal.

(12)
Adjust the throttle control until the tachometer indicates 800-1000 RPM.
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(13)
Check the following engine indicators to ensure:


(a)
The engine oil pressure gauge registers approximately 15 PSI.


(b)
The air pressure gauge rises from 0 to 60 PSI before the warning buzzer is silenced.


(c)
The battery/generator indicator registers in the green zone.


(14)
Pull out the emergency engine stop control handle if any of the below conditions exist:


(a)
Noisy engine and/or excessive engine vibration.


(b)
Oil pressure does not register or suddenly drops to less than 15 PSI.


(c)
Sudden increase in coolant temperature beyond normal operating temperature of 175°-195°F.


(d)
The engine continues to run after the ignition and battery switches are set to OFF.


(15)
Allow the engine to run until the coolant temperature gauge indicates 120° F.


b.
To place and sustain the M814 vehicle in motion, perform the following:


(1)
Start the engine.


(2)
Place the transfer case selector lever to one of the following positions:


(a)
Select high range for driving on paved, improved road surfaces at normal city or highway speeds.


(b)
Select low range for driving on unpaved road surfaces or in off-road terrain where maximum traction is required at low speeds not to exceed 28 MPH.
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(3)
Set the light control switch to the appropriate position required for the mission as directed by your supervisor.


(4)
Depress the service brake pedal, then release the parking brake lever.


(5)
Depress the clutch pedal all the way to the floorboard and place the transmission gearshift lever in first or reverse gear, according to desired direction of travel.


(6)
Release the service brake pedal.


(7)
Slowly release the clutch pedal and depress the accelerator pedal simultaneously.


(8)
After the vehicle is moving release the clutch pedal fully and depress the accelerator pedal to increase vehicle speed.


(9)
When the vehicle speed reaches the maximum road speed (Table 3-1) for the gear selected and a higher speed is desired, perform the following:

Table 3-1.  Transmission gear maximum speeds
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(a)
Simultaneously depress the clutch pedal and release the accelerator pedal.


(b)
Shift the transmission gearshift lever to the next higher gear position.  Simultaneously release the clutch pedal and depress the accelerator pedal

AD 0402
3-16


c.
To stop the vehicle and shut down the engine, perform the following:


(1)
Release the accelerator pedal.


(2)
Depress the clutch pedal.


(3)
Shift the transmission gearshift lever to neutral.


(4)
Depress the service brake pedal to bring the vehicle to a complete stop.


(5)
Engage the parking brake.


(6)
Release the clutch pedal.


(7)
Allow the engine to run at 800-1000 RPM for five minutes if the coolant temperature gauge registers above 195°F.


(8)
Set all switches on the light control switch to OFF.


(9)
Set the battery and ignition switches to OFF.

6.
SUMMARY.  This learning event introduced the M814 series 5-ton tactical truck used in a Patriot unit.  You learned the M814 series 5-ton tactical truck characteristics and capabilities, the technical principles of operation, the description and use of the controls and indicators, and how to operate the M814 series 5-ton tactical truck under usual conditions.
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LESSON 3

PRACTICE EXERCISE

The following items will test your knowledge of the material covered in this lesson.  There is only one correct answer for each item.  When you complete the exercise, check your answers with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

1.
You are driving an M814 5-ton tactical truck with an ICC shelter in the cargo box.  What is the maximum allowable weight (GVWR), in lbs, of this truck?


A.
37,500.


B.
15,000.


C.
10,000.


D.
5,000.

2.
You are driving an M811 5-ton tactical truck with an AMG frame bolted to the chassis.  What is the maximum allowable weight (GCWR), in lbs, that this vehicle is allowed to move?


A.
37,500.


B.
15,000.


C.
10,000.


D.
5,000.

3.
You are driving an M818 5-ton tactical truck connected to a BMC semitrailer.  What is the GCWR of this vehicle?


A.
37,500.


B.
15,000.


C.
10,000.


D.
5,000.

4.
You are driving an M814 series 5-ton tactical truck and have to cross a body of water.  What is the maximum depth, in inches, of water your vehicle can cross?


A.
30.


B.
36.


C.
40.


D.
46.
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5.
You are inspecting the tires of the M814 vehicle and notice one of them requires additional air.  What item should you use to inflate the tire?


A.
Glad hand connectors.


B.
Air supply valve.


C.
Compressed air reservoir.


D.
Compressed air drain valve.

6.
You are inspecting the air filter restriction indicator and notice it is registering in the green zone.  What does this indicate?


A.
Air filter is dirty.


B.
Air filter is clean.


C.
Air filter is clogged.


D.
Air filter is not restricted.

7.
You are driving the M818 5-ton truck and notice the warning lamp on the tachograph is illuminated.  What does this indicate?


A.
Engine speed is at or above 4300 RPM.


B.
Engine speed is at or above 3300 RPM.


C.
Engine speed is at or above 2300 RPM.


D.
Engine speed is at or above 1300 RPM.

8.
You are preparing to start the engine of the M814 5-ton vehicle and need to adjust the dampening of the operator seat.  Which item should you use?


A.
Seat cushion control lever.


B.
Horizontal control lever.


C.
Spring tension control lever.


D.
Slotted brackets.

9.
You have started the engine of the M814 5-ton vehicle and hear a warning buzzer.  When will this warning buzzer be silenced?


A.
When you press the reset pushbutton.


B.
When the air pressure rises above 60 PSI.


C.
When the oil pressure rises above 15 PSI.


D.
When the engine speed rises above 800 RPM.
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10.
You are driving the M818 5-ton vehicle in off-road terrain and need maximum traction.  What maximum speed should you not exceed?


A.
8 MPH.


B.
22 MPH.


C.
28 MPH'.


D.
44 MPH.
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LESSON 3

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item
Answer Key and Feedback
1.
C.
10,000.


Page 3-2, para 1a.

2.
B.
15,000.


Page 3-2, para 1b.

3.
A.
37,500.


Page 3-2, para 1c.

4.
A.
30.


Page 3-3, para 2a.

5.
B.
Air supply valve.


Page 3-7, para 4a (10).

6.
B.
Air filter is clean.


Page 3-8, para 4b (6).

7.
C.
Engine speed is at or above 2300 RPM.


Page 3-12, para 4f (9)(a).

8.
C.
Spring tension control lever.


Page 3-14, para 4g (5).

9.
B.
When the air pressure rises above 60 PSI.


Page 3-15, para 5a (13)(b).

10.
C.
28 MPH.


Page 3-15, para 5b (2)(b).
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LESSON 4

DRIVE VEHICLE UNDER BLACKOUT CONDITIONS

Critical Task: 551-721-1319

OVERVIEW
LESSON DESCRIPTION

In this lesson you will learn the procedures for driving a vehicle under blackout conditions.

ENABLING LEARNING OBJECTIVE:

ACTION:
You will identify and describe the procedures on how to drive a vehicle under blackout conditions.

CONDITION:
You will be given textual information and illustrations within the AD 0402 subcourse booklet.

STANDARD:
To demonstrate competency of the instructions contained in this lesson, you must achieve a minimum score of 70% on the subcourse examination.

REFERENCES:
The material contained in this lesson was derived from the following publications: STP 44-16T1-SM, STP 44-24T1-SM, and FM 21-305.

INTRODUCTION
Many tactical movements are conducted after sundown to prevent disclosure of your unit's new position to enemy forces.  This is a dangerous operation and requires special training and skill above normal driving.  This lesson will introduce you to the concept of driving a vehicle under blackout conditions.

LEARNING EVENT 1: Prepare Vehicle for Blackout Operations
1.
GENERAL.  The starting point (SP) to operate your vehicle under blackout conditions is your location at sundown.  You may be at the combat service support (CSS) unit picking up repair parts.  You could be at a tactical location preparing to begin a tactical road march or you could possibly be in an assembly area waiting to move out to a tactical location.  Any situation could apply, but what is important is that
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light discipline must be enforced.  This calls for the use of your vehicle's blackout marker and blackout drive lights.

2.
PREPARE TO DRIVE A HEMTT VEHICLE FOR BLACKOUT OPERATIONS.


a.
Start the engine of your HEMTT following the procedures in Lesson 2, para 6a (1) - (11), page 2-23.


b.
Move the main switch of the light control switch (Figure 2-16, item 1, page 2-26) to the B.O.  MARKER (item 10) or the B.O.  DRIVE (item 9) position, depending on the directions given by your supervisor.


c.
Exit the cab of the HEMTT, walk to the front of the vehicle, and perform the following:


(1)
If the B.O. DRIVE position was selected, inspect the blackout drive light (Figure 4-1, item 2) to ensure it is operational.
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Figure 4-1.  HEMTT blackout drive and blackout marker lights
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(2)
Inspect the blackout marker lights on each turn signal (item 1) to ensure they are operational.


d.
At the rear of the vehicle, perform the following:


(1)
Inspect the rear blackout marker lights on each turn signal (item 3) to ensure they are operational.


(2)
Direct your assistant driver to depress and hold the service brakes treadle.


(3)
Inspect the blackout stop lights on each turn signal (item 4) to ensure they are operational.


(4)
Direct your assistant driver to release the service brakes treadle.

NOTE:
If a trailer or semitrailer is attached to your HEMTT, you will need to verify the operation of its blackout marker and blackout stop lights.

3.
SUMMARY.  This learning event instructed you on the procedures used to prepare a HEMTT vehicle for operation under blackout conditions.  The preparation of other vehicles for operation under blackout conditions is similar to this procedure.  The verification of blackout lights is critical to the safe movement of any vehicle under blackout conditions.

LEARNING EVENT 2: Describe the Proper Following Distance During Blackout Roadmarch

1.
GENERAL.  This learning event provides information to allow you to maintain the proper following distance between vehicles under blackout conditions.

2.
BLACKOUT MARKER LIGHTS.


a.
The blackout marker lights on the rear turn signals of military tactical trucks have two pairs of "cat eyes".  These "cat eyes" provide a visual reference point to allow you to maintain the proper following distance.
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b.
When your vehicle is at the proper following distance the two pairs of "cat eyes" appear as only two points of red light on each turn signal (Figure 4-2).
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Figure 4-2.  Proper following distance


c.
When your vehicle is too far from the vehicle in front of you, the two pairs of "cat eyes" appear as only one point of red light on each turn signal (Figure 4-3).
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Figure 4-3.  Too much distance

NOTE:
To correct this situation, increase your vehicle speed until you have attained the proper following distance.

AD 0402
4-4


d.
When your vehicle is too close to the vehicle in front of you, the two pairs of "cat eyes" will appear as four points of red light on each turn signal (Figure 4-4).
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Figure 4-4.  Too little distance

NOTE:
To correct this situation, decrease your vehicle speed until you have attained the proper following distance.

3.
BLACKOUT STOP LIGHTS.  When the service brakes are applied, the blackout stop light on each turn signal will illuminate a single white point of light (Figure 4-5).
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Figure 4-5.  Blackout stop light

4.
SUMMARY.  This learning event provided the information to allow you to maintain the proper following distance between your vehicle and the vehicle in front of you.  You learned the appearance of the blackout marker lights when you are at the proper distance, too far away, and too close to the vehicle in front of you.
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LESSON 4

PRACTICE EXERCISE

The following items will test your knowledge of the material covered in this lesson.  There is only one correct answer for each item.  When you complete the exercise, check your answers with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

1.
Your supervisor directed you to use only the blackout marker lights.  To which position should you set the light control switch?


A.
SERVICE DRIVE.


B.
STOP LIGHT.


C.
B.O.  MARKER.


D.
B.O.  DRIVE

2.
You have to inspect the blackout drive light.  Where on a HEMTT vehicle is this light located?
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3.
You must inspect the blackout stop lights on the HEMTT vehicle.  What should you direct your assistant driver to do?


A.
Turn on the blackout stop lights.


B.
Activate the semitrailer handbrake.


C.
Depress and hold the service brakes treadle.


D.
Activate the blackout marker lights.

4.
You are following a vehicle during a blackout condition road march and see only one point of red light on each turn signal.  What does this indicate?


A.
You are too close to the vehicle in front of you.


B.
You are at the proper following distance.


C.
You are too far away from the vehicle in front of you.


D.
The vehicle in front of you is stopping.

5.
You are following a vehicle during a blackout condition road march and see four points of red light on each turn signal.  What does this indicate?


A.
You are too close to the vehicle in front of you.


B.
You are at the proper following distance.


C.
You are too far away from the vehicle in front of you.


D.
The vehicle in front of you is stopping.

6.
You are following a vehicle during a blackout condition road march and see one point of white light on each turn signal.  What does this indicate?


A.
You are too close to the vehicle in front of you.


B.
You are at the proper following distance.


C.
You are too far away from the vehicle in front of you.


D.
The vehicle in front of you is stopping.
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LESSON 4

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item
Answer Key and Feedback
1.
C.
B.O.  MARKER.


Page 4-2, para 2b.

2.
B.


Page 4-2, para 2c (1).

3.
C.
Depress and hold the service brakes treadle.


Page 4-3, para 2d (2).

4.
C.
You are too far away from the vehicle in front of you.


Page 4-4, para 2c.

5.
A.
You are too close to the vehicle in front of you.


Page 4-5, para 2d.

6.
D.
The vehicle in front of you is stopping.


Page 4-5, para 3.
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