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This subcourse is designed to teach the knowledge necessary for performing tasks related to maintenance performance on the carrier ammunition track.  This subcourse is presented in two lessons, each lesson corresponding to a terminal objective supporting the following soldier's manual tasks:

LESSON 1:  
The Carrier Ammunition Track


TASK NO:  None.


TASK:  
Introduction on the various parts and controls of the ammunition carrier track (APU).


CONDITIONS:
You will be given a carrier ammunition track (CAT) in a maintenance location with section tools and equipment, TM 9-2350-267-10, LO 9-2350-267-12, and a blank DA Form 2404 (Equipment Inspection and Maintenance Worksheet).


STANDARDS:
To be familiar with all the various parts and controls on the CAT and to be able to identify the parts and controls IAW TM 9-2350-267-10, LO 9-2350-267-12, and DA Pam 738-750.

LESSON 2:  
Maintenance Services


TASK NO:  061-357-1001


TASK:  
Perform preventive maintenance checks and services (PMCS) on the auxiliary power unit.


CONDITIONS:  
Given an M992 (CAT) in a maintenance location with section tools, TM 9-2350-267-10, LO 9-2350-267-12, DA Pam 738-750, and DA Form 2404 (Equipment Inspection Maintenance Worksheet), you will perform PMCS on the auxiliary power unit.

W16696


STANDARDS:
You will perform PMCS on the auxiliary power unit and ensure that safety is being used.  This task will be performed IAW the referenced publications.


TASK NO:  061-357-1011


TASK:  
Repair the conveyor.


CONDITIONS:  
Given an M992 (CAT) in a maintenance location with section tools, TM 9-2350-267-10, LO 9-2350-267-12, DA Pam 738-750, and DA Form 2404 (Equipment Inspection Maintenance Worksheet), you will perform PMCS on the repairing of the conveyor.


STANDARDS:
You will perform PMCS on repairing the conveyor and ensure that safety is used.  This task will be done IAW the referenced publication.


TASK NO:  061-357-1012


TASK:  
Adjust the conveyor.


CONDITIONS:  
Given an M992 (CAT) in a maintenance location with section tools, TM 9-2350-267-10, LO 9-2350-267-12, DA Pam 738-750, and DA Form 2404 (Equipment Inspection Maintenance Worksheet), you will perform PMCS on adjusting the conveyor.


STANDARDS:
You will perform PMCS on adjusting the conveyor and ensure that safety is used.  This task will be done IAW the referenced publication.


TASK NO:  061-357-1015


TASK:  
Perform PMCS on the ventilated face mask system.


CONDITIONS:  
Given an M992 (CAT) in a maintenance location with section tools, TM 9-2350-267-10, LO 9-2350-267-12, DA Pam 738-750, and DA Form 2404 (Equipment Inspection Maintenance Worksheet), you will perform PMCS on the ventilated face mask system.


STANDARDS:
You will perform PMCS on the ventilated face mask system and ensure that safety is used.  This task will be done IAW the referenced publications.


TASK NO:  061-357-1017


TASK:  
Perform systems checks on the fire extinguisher system.


CONDITIONS:  
Given an M992 (CAT) in a maintenance location with section tools, TM 9-2350-267-10, LO 9-2350-267-12, DA Pam 738-750, and DA Form 2404 (Equipment Inspection Maintenance Worksheet), you will perform a systems check on the fire extinguisher system.


STANDARDS:
You will perform PMCS on the fire extinguisher system and ensure that safety is used.  This task will be done IAW the referenced publication.
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EXAMINATION
E-1

ADMINISTRATIVE INSTRUCTIONS

Subcourse content.  This subcourse contains two lessons, each related to the terminal objectives of performing preventive maintenance checks and services on the carrier ammunition track (CAT) M992.  Lesson 1 identifies the various parts and controls of the CAT.  Lesson 2 identifies how to perform PMCS on the CAT.

Supplementary requirements.  The following subcourses should be completed before taking this subcourse:  None.

Materials needed.  A number 2 pencil and paper (to be furnished by student).

Supervisory assistance.  This subcourse is presented in an individualized style and there is no supervisory requirements for completion.

References.  No supplementary references are required for this subcourse.

GRADING AND CERTIFICATION INSTRUCTIONS

Instructions to the student.  This subcourse has an examination that is a performance-based, multiple-choice test covering two lessons.  Each question is weighed according to the complexity of the question.  You must score a minimum of 75 percent on this test to meet the objectives of this subcourse.

Credit hours.  Three credit hours will be awarded for successful completion of this subcourse.



* * *  IMPORTANT NOTICE  * * *





THE PASSING SCORE FOR ALL ACCP MATERIAL IS NOW 70%



PLEASE DISREGARD ALL REFERENCES TO THE 75% REQUIREMENT.





Lesson 1

THE CARRIER AMMUNITION TRACK

OBJECTIVE

Upon completion of this lesson, you will be able to identify the various parts and controls of the CAT and describe their functions.

REFERENCES

This lesson is based on TM 9-2350-267-10, LO 9-2350-267-12 with changes, and other materials approved for US Army field artillery instruction.  However, development and progress render the text continually subject to change.  Therefore, base your examination answers on material presented in this text rather than on individual or unit experience.

1.  INTRODUCTION.  Day-to-day preventive maintenance checks and services (PMCS) are required in today's Army maintenance system.  The maintainer assumes that the using personnel will care for their equipment to avoid unnecessary equipment failures.  The system fails if equipment is not properly operated, cleaned, lubricated, tightened, and adjusted by the user on a regular basis.

2.  DESCRIPTION.  The carrier ammunition track (CAT) (Figure 1) is a resupply vehicle for the M109 howitzer.  This vehicle is a full track, self-propelled, diesel-powered, maneuverable type vehicle.  The vehicle is comparable to current field artillery weapons (M109A2 and M110A2 self-propelled howitzer class) in terms of speed, mobility, and survivability.  (Refer to Table 1 for specific data on the CAT.)
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Figure 1.

Table 1.  Carrier ammunition track data.

[image: image3.jpg]GENERAL

Armament . . . . . . ... .. ... .50 caliber M2, HB flex machine gun
Three 5.56-mm, M16Al1 rifles

Crew
During transit . . . . . . . . . .. .00 8 maximum
During operation . . . . . . . . . . .ttt e e e e 3
Engine . . . . . .. .0 2-cycle, 8V71T diesel
Transmission . . . . .. .o oo e e XTG411-2A

WEIGHT AND DIMENSIONS

Combat Toaded . . . . . . . . . . ¢ v v v v i v v 57,500 pounds
Overall length . . . . . . .. ... ... ... ... 262 1/2 inches
Overall width . . . .. .. ... ... ... ... .... 124 inches
Overall height (combat loaded with machine gun) . . . . . 127 1/2 inches
Ground clearance . . . . . . . .. oo vt a0 e e 14 1/2 inches

Electrical system:

Battery power . . . . . . . L0 e e e 24 volts DC

Batteries . . . . . . . . . .o e e e 4
CAPABILITIES

Fuel tanks {(diesel) . .. .. ... .... 135 gallons (511.03 liters)

Engine crankcase . . . .. ... ... 9 1/2 gallons (35.96 liters) dry

6 3/4 gallons (25.55 liters) refill

Transmission . . . . ... ... ... 22 gallons (83.28 liters) dry

12 galions (45.42 liters) refill

Cooling system . . . ... ... ... 20 1/4 gallons (76.65 liters) dry

14 1/2 gallons (54.89 liters) refill

APU crankease . . . . . ... .00, 3 1/2 quarts (13.25 liters)

APU chaincase . . . . . ... ... ... ... 1 quart {.95 liter)

Hydraulic reservoir . . . . ... ... 18 1/2 gallons (70.03 liters) dry




Table 1.  Carrier ammunition track data (continued).

[image: image4.jpg]PERFORMANCES

Maximum speed . . . . . . . . e a0 e e e e e e e 35 miles per hour
Maximum speed reverse . . . . . ¢ . o v« o .0 ... 7 miles per hour
Cruising range . . . . . . ¢ . v v b e e e e e e e e 220 miles
Grade-ascending ability (max) . . .. ... ... ... ... 60 percent
Grade-descending ability (max} . . . ... .. .. .. ... 60 percent
Maximum trench crossing width . . . . . .. ... .. .. ... 72 inches
Maximum vertical wall . . . . . . . . . . oo 0o v v o v 21 inches
Minimum turning radius . . . . . . .. .. ... ... 1 vehicle length

Fording depth . . . . . . . . . . . c oo e e e e 42 inches




3.  COMPONENTS AND CONTROLS.  To locate lubrication points and maintenance inspections points, you need to become familiar with the names of major components of the vehicle.  Study the following pages to become familiar with the name and location of the components.

EXTRACT OF TM 9-2350-267-10

TM 9-2350-267-10

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

Shown on the following pages are locations and descriptions of major components used to operate the M992 effectively.

M992 Left Front View
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MAIN ENGINE EXHAUST OUTLET (1)

APU ENGINE EXHAUST OUTLET (2)

IDLER WHEEL (3) The right and left idler wheels guide, support, and maintain tension for the track.

ROADWHEELS (4) Seven sets per side provide support and guide the track.

FIRE-EXTINGUISHER EMERGENCY HANDLE (5) Permits mechanical discharge of one engine compartment fire-extinguisher cylinder and two crew compartment fire-extinguishing cylinders.

TRACK (6)

DRIVE SPROCKET (7) Left and right sprockets are mounted on the final drives to drive each track.

HEADLAMPS (8) Provide light for night driving under normal or blackout (infrared) conditions.

TA309281
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EXTRACT OF TM 9-2350-267-10

TM 9-2350-267-10 

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

M992 Right Rear View
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UPPER REAR DOOR (BALLISTIC SHIELD) (1)

COMMANDER'S CUPOLA (2) Provides access to machine gun mount; rotates manually 6400 mils (360) degrees).

MACHINE GUN (3) M2, .50-caliber heavy barrel

TAILLIGHT/STOPLIGHT (4) Two combination taillight/stoplight units provide rear light for night driving under normal and blackout (infrared) conditions.

NATO SLAVE RECEPTACLE (5) Used to connect the M992 electrical system with that of another vehicle for slave starting operations, and to provide power access.

TA309282
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EXTRACT OF TM 9-2350-267-10

TM 9-2350-267-10

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

M992 Engine, Transmission and Driver's Compartments
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DRIVER'S CONTROLS AND INDICATORS (1) Are contained entirely in the driver's compartment.

STEERING CONTROLS, DRIVER'S (2)

BATTERIES (3) Four 12-volt lead-acid batteries connect to provide 24-volt vehicle electrical system.

TRANSMISSION (4) XTG411-2A, contains cross-drive torque converter, four speeds forward and two reverse.

FINAL DRIVE ASSEMBLIES (5) Transfer direct drive from transmission to drive sprockets.

MAIN ENGINE (6) Diesel, 8V71T

COOLING FANS AND RADIATOR (7)

FUEL TANKS, UPPER AND LOWER (8)

MAIN ENGINE EXHAUST SYSTEM (9)

TA309283
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EXTRACT OF TM 9-2350-267-10

TM 9-2350-267-10

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

M992 Crew and Cargo Compartment
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HYDRAULIC RESERVOIR (1)

RIGHT FRONT CHARGE CANISTER STOWAGE SHELVES (2) Provide stowage for M13A2 canisters and PA37A1 canisters

RIGHT REAR CHARGE CANISTER STOWAGE SHELVES (3) Provide stowage for M13A2 canisters, PA37A1 canisters and .50-caliber ammunition.

COMMANDER'S SEAT (4)

CONVEYOR (5) Hydraulically or manually operated to load or unload ammunition.

LEFT REAR CHARGE CANISTER STOWAGE SHELVES (6) Provide stowage for M13A2 canisters, PA37A1 canisters, fuzes, .50-caliber ammunition, primer and three copperhead rounds.

LEFT FRONT CHARGE CANISTER STOWAGE AREA (7) Provides stowage for M13A2 canisters

HYDRAULIC SYSTEM CONTROL PANEL (8) Contains controls and gages for operation of the hydraulic system.

PROJECTILE RACK ASSEMBLY (9) Two projectile rack assemblies, each containing five removable and interlocking rack units, provide stowage capacity for ninety 155mm projectiles.  Boxes above the rack assemblies provide stowage for PA37A2 canisters and M14A2 canisters.

TA309284
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PRACTICE EXERCISE:

Complete the following exercises by circling T for true or F for false, circling the letter preceding the correct answer, or filling in the blanks, as appropriate.  Be sure to complete the practice exercises as they appear.  They are "building blocks" and will help you complete the rest of the subcourse successfully.  The answers follow the last exercise and are separated by rows of slashes (/////).  If any of your answers are incorrect, restudy the appropriate part of the subcourse before you continue.


1.
Identify the lettered components in the figure below.
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  ______________ ______________ ______________ ______________


[image: image10.png]


  ______________ ______________ ______________ ______________
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  ______________ ________________
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  ______________ ________________
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  ______________ ______________ ______________ ______________ 
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  ________________ 


[image: image15.png]


  ______________ ________________ 
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  ____________________
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2.
Identify the lettered components in the figure below.
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  ______________ ______________
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  ______________ ______________
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  ______________
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  ______________ ______________ ______________
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  ______________ ______________ ______________
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3.
Identify the lettered components in the figure below.
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  ______________ __________ ______ ______________________
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  _________________ ____________________ ________________
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  _______________
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  _______________
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  _________________ ____________________ ________________
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  _______________ _______________
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  _____________ ______ ______ ____________
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  _____________ ______ ________ _______ _________________


[image: image32.png]


  ________ _____________ ___________ _________________
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4.
Identify the lettered components in the figure below.
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  _______________ ______________
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  ____________ ____________ ____________ ____________ _________


_____________________
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  _____________ ___________ ____________ ____________ _________


_____________________


[image: image37.png]


  _____________ ___________
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  __________________
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  ____________ ____________ ____________ ____________ _________


__________________
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  ____________ ____________ ____________ ____________ _________


___________________
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  ________________ ___________________ ________________ _______
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  _______________________ ____________________ ________________
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ANSWERS:


1.  [image: image44.png]



main engine exhaust outlet
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APU engine exhaust outlet
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idler wheel
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road wheels
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fire extinguisher emergency handle
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track
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drive sprocket
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headlamps


2.  [image: image52.png]



commander's cupola
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machine gun
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taillight/stoplight


[image: image55.png]



NATO slave receptacle
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upper rear door


3.  [image: image57.png]



driver's controls and indicators
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driver's steering controls
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batteries
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transmission
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final drive assemblies
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main engine


[image: image63.png]



cooling fans and radiator
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upper and lower fuel tanks
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main engine exhaust system


4.  [image: image66.png]



hydraulic reservoir
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right front charge canister stowage shelves
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right rear charge canister stowage shelves
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commander's seat
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conveyor
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left rear charge canister stowage shelves
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left front charge canister stowage shelves
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hydraulic system control panel


[image: image74.png]



projectile rack assembly

////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

4.  SUMMARY.  The CAT is a resupply vehicle for the M109 howitzer and is a very valuable piece of equipment.  This vehicle, like any other vehicle, has to have PMCS performed on it.  The vehicle operates with a crew of three.  However, a smaller crew can be used because the conveyor and stacker help the crew and eliminate the need for a full crew.

THIS PAGE INTENTIONALLY LEFT BLANK

Lesson 2

MAINTENANCE SERVICES

OBJECTIVES

Upon completion of this lesson, you will be able to perform PMCS on the following:

· Carrier ammunition track.

· Auxiliary power unit (APU).

· Conveyor.

· Ventilated face mask system.

· Fire extinguisher system.

REFERENCES

This lesson is based on TM 9-2350-267-10 and LO 9-2350-267-12, with changes, and other materials approved for the US Army field artillery instruction.  However, development and progress render the text continually subject to change.  Therefore, base your examination answers on material presented in this text rather than on individual or unit experience.

5.  INTRODUCTION.  Preventive maintenance is the systematic care, inspection, and servicing of equipment to keep it in operational status.  Preventive maintenance checks and services are listed as before, during, after, weekly, and monthly.  In this case, the ammunition team chief (ATC) has overall supervisory responsibility and ensures that the crew performs PMCS, and completes all repairs or notes repairs on DA Form 2404 and turns the equipment into maintenance for repairs to be completed.  The operator's or crew's primary mission in the performance of preventive maintenance is to—

· Perform the daily services when the equipment is operated.

· Help organizational mechanics with periodic scheduled services.

· Lubricate the equipment according to the lubrication order (LO).

· Notify the ATC and/or organizational maintenance of any deficiencies beyond operator-level maintenance.

6.  BEFORE-OPERATION PMCS.  Table 2-1, Preventive Maintenance Checks and Services (PMCS), in TM 9-2350-267-10 briefly shows and outlines for you the areas that the TM will cover.  However, the before-operation PMCS that the operator/crew will perform before operating the vehicle are discussed in paragraphs a through v.


a.
Hydraulic lines and hoses.  The ATC checks all hydraulic lines, hoses, and 
connections.  Though this is done by the ATC, every crewman notifies the ATC


of any leaks that they observe.  Remember, any class-III leak places this vehicle in a not-ready status.


b.
Electrical wiring.  The ATC opens the battery doors, transmission doors, engine grille, and side APU door.  He inspects all wiring harnesses, leads, and connections in the driver's, cargo, battery, transmission, engine, and APU compartments.  It is the duty of every crewman to help inspect and report to the ATC and/or organizational maintenance any loose connections, damaged harnesses, and broken, exposed, or frayed wires.


c.
Automatic fire extinguisher system external handle.  The section driver (SD) inspects the fire extinguisher external handle (Figure 2) to ensure the safety wire on the fire extinguisher discharge handle is not broken or missing.

[image: image75.jpg]



Figure 2.


d.
Automatic fire extinguisher system (AFES) (Figure 3  [image: image76.png]


  ).  The SD and ATC perform the following checks at the crew test and alarm panel and at the engine test and alarm panel.


(1)
Turn the MASTER switch ON.  The POWER ON lamps  [image: image77.png]


  at both test and alarm panels should light.


(2)
The FAULT lamp  [image: image78.png]


  on the engine test and alarm panel should flicker.  The PASS TEST lamp  [image: image79.png]


  will light for 4 to 6 seconds after a successful system test.
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Figure 3.


(3)
Check the POWER ON lamp at the crew test and alarm panel.  The lamp should be lit.  The FAULT lamp should be off.


(4)
Position the SYSTEM TEST-LAMP TEST switch  [image: image81.png]


  to LAMP TEST.  All AFES lamps should light.


e.
Roadwheels and idler wheels.  The SD checks the road wheels and idler wheels (Figure 4  [image: image82.png]


  ) oil level.  Oil should never be below halfway in the sight gage  [image: image83.png]


  .  If required, add oil.  Bubbles in the oil mean water contamination.  Drain and refill in accordance with LO 9-2350-267-12.  Remember, a class-III leak renders this equipment not ready/available.

[image: image84.jpg]



Figure 4.


f.
Intercommunications system (Figure 4  [image: image85.png]


  ).  The ATC checks all controls and indicators for proper operation.  This vehicle is not ready/available if the intercom is not operational between the ATC and driver.


g.
Primary and secondary fuel filters.  The SD gains access to the fuel filters (Figure 5) through the transmission access doors.  He inspects the fuel lines and hoses for damage, leaks, or loose connections.  He opens the drain cocks to remove any water from the filters.  After the fuel filters have been drained, returns the FUEL PRIME switch (located on driver's instrument panel) on for 45 seconds before starting the engine.  This vehicle is not ready/available if any leak exists.

[image: image86.jpg]



Figure 5.


h.
Fuel system (Figure 6  [image: image87.png]


  ).  The ATC inspects all fuel lines, hoses, tubes, pumps, and fittings for leaks, excessive wear, or other damage.
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Figure 6.


i.
Cooling system (Figure 6  [image: image89.png]


  ).  The SD checks the radiator coolant level  [image: image90.png]


  .  The fluid should be at the filler neck top.  Check for coolant leaks and serviceability of hoses, filler cap, and gasket.  This vehicle is not ready/available if a class-III leak exists.


j.
Cooling fans.  The SD checks the cooling fans (Figure 7  [image: image91.png]


  ).  He checks to see if they are operating after starting the engine during the check in paragraph k.  This equipment is not ready/available if the cooling fan is missing, is not operating, or its fin(s) is (are) broken or cracked.
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Figure 7.


k.
Transmission oil level.  The SD opens the transmission doors and checks the oil level before starting the engine (Figure 7  [image: image93.png]


  ).  The level should be within the OPERATING RANGE mark stamped on the dipstick  [image: image94.png]


  (LO 9-2350-267-12).  The SD adds or drains oil as required.  To add oil, the SD warms the transmission oil by running the engine at 1,600 to 1,900 revolutions per minute (rpm) with the CAT brakes applied and the transmission in fourth gear.  The SD runs the engine until the oil temperature gage reads over 180(F.  He then allows the engine to operate at 1,200 to 1,600 rpm for 1 to 3 minutes with the transmission in neutral.  This stabilizes the oil temperature between 180( and 200(F.  The SD then stops the engine, waits 3 to 5 minutes, and checks the oil level.  The transmission oil level should be within the OPERATING RANGE mark stamped on the dipstick.


l.
Engine oil level.  The SD, before starting the engine, opens the oil level access cover (Figure 8  [image: image95.png]


  ) and ensures the oil level is at least to, or above, the ADD mark on the dipstick  [image: image96.png]


  .  If not, re-add the required oil to the crankcase to bring the level above the ADD mark on the dipstick.

[image: image97.jpg]



Figure 8.

The SD checks for hydrostatic lock by starting the engine and allowing the engine to warm up to normal operating temperature.  He stops the engine, waits 3 to 5 minutes, and then checks the oil.  If the oil level is within operating range (between ADD and FULL mark on dipstick) he does not add oil.  If it is below the ADD mark, he adds the required oil to within the upper limits of the OPERATING RANGE on the dipstick.

NOTE:
After an overnight stand, the oil level may be 3/4 to 1 inch above the FULL mark on the dipstick.  This is not abnormal.  However, if the oil level is more than 1 inch above the FULL mark after an overnight stand, have the vehicle checked for internal coolant, fuel, or oil leaks.


m.
Air cleaner restriction indicator (Figure 9).  The ATC checks the air cleaner restriction indicator for green.  If it is red, he services the air cleaners.
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Figure 9.


n.
Chemical agent detector unit (Figure 10  [image: image99.png]


  ).  The ATC services the detector unit (replace reservoir fluid, and changes air filter) as instructed in TM 3-6665-225-12.

[image: image100.jpg]



Figure 10.


o.
APU fuel filters (Figure 10  [image: image101.png]


  ).  The SD opens the APU side access door.  He turns the MASTER switch on and turns the APU FUEL SHUT OFF switch on.  He drains first the primary  [image: image102.png]


  and then the secondary  [image: image103.png]


  APU fuel filters by turning the valves  [image: image104.png]


  and allowing the fuel to drain until the contaminants are removed.  He then turns the MASTER switch off and turns the APU FUEL SHUT OFF switch off.  He inspects the fuel lines and hoses for damage, leaks, and loose connections.


p.
APU oil level.  The SD opens the APU front door and checks the APU engine oil level.  He adds the required oil to bring the level up to the full (F) mark on the dipstick (LO 9-2350-267-12) (Figure 11).
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Figure 11.


q.
APU engine air passages.  The SD checks to ensure that the air passages (Figure 12) are free of dirt and debris.  He inspects for clogging in the louvers in the front and side doors.  He opens the APU front door and inspects the fan for dirt, debris, or damage.


[image: image106.jpg]



Figure 12.


r.
Upper rear door dump valve.  The ATC checks the upper rear door dump valve (Figure 13) (located inside) to make sure that it is closed (fully clockwise).
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Figure 13.


s.
Hydraulic fluid level.  The ATC, having turned the MASTER switch on, checks the HYDRAULIC FLUID LEVEL gage (Figure 14  [image: image108.png]


  ).  If necessary, he adds the required hydraulic oil through the remote oil fill line  [image: image109.png]


  to bring the level up to the F mark (LO 9-2350-267-12).
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Figure 14.


t.
Air purifier motor.  The ATC removes the air inlet cover (Figure 15  [image: image111.png]


  ).  With the MASTER switch ON, he turns the ventilated face piece system (VFPS) power switch  [image: image112.png]


  on.  He checks the motor for smooth operation and the air outlets for sufficient air flow.
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Figure 15.


u.
Air Purifier hoses (Figure 15  [image: image114.png]


  ).  The ATC checks for wear, deterioration, or other damage.


v.
Air purifier filter assembly.  The ATC inspects the entire assembly for dents, cracks, secure mounting, or missing parts (Figure 16).
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Figure 16.

7.  EQUIPMENT AVAILABILITY CHECKS.  The equipment availability checks are incorporated into the PMCS tables of the appropriate operator-level technical manuals.  Note that several items in the before-operations checks place this vehicle in a not ready/available status.


a.
Frequency.  Equipment not ready/available items are checked each time the vehicle is operated and/or each time the crew performs the PMCS on the vehicle.


b.
Scoring.  As a result of the PMCS inspection, the vehicle is placed in either a ready or not-ready condition.


(1)
Ready.  The ready condition means that —

· All items passed the availability checks.

· The vehicle can perform its combat mission.

· Continued operation of the vehicle does not constitute a safety hazard.

· All organizational and support maintenance, modifications, calibrations, and so on, are complete.


(2)
Not Ready.  Not-ready equipment has failed to meet one or more of the availability checks and should not be operated.  Equipment that is not ready is reported on DA Form 2404 to organizational maintenance.

PRACTICE EXERCISE:


5.
T
F
The operator's primary role in preventive maintenance is to perform daily services when equipment is operated.


6.
T
F
Lubrication is an important part of an operator's preventive maintenance duties.


7.
T
F
Only the senior person can notify organizational maintenance of any faults or deficiencies.


8.
T
F
While inspecting the vehicle, you notice a fuel leak.  This vehicle can still be operated.


9.
T
F
A not-ready condition is reported on DA Form 2404 to organizational maintenance.

////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

ANSWERS:


5.
T


6.
T


7.
F


8.
F


9.
T

////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

8.  DURING-OPERATION PMCS.  The during-operation PMCS are a logical follow-on to the before-operation checks.  While the vehicle is being operated, the ATC and crewman inspect or monitor certain checks of the operation of the vehicle.  These checks are discussed in paragraphs a through i.


a.
Instruments and gages.  The SD checks all instruments for normal indication (see Figure 17):

· Engine coolant temperature gage should read 170ø to 185øF minimum and 230øF maximum.

· Engine oil pressure gage should read 30 to 50 pounds per square inch (psi) at 1,000 rpm, 50 to 70 psi at 2,100 rpm, and a maximum of 70 psi.
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Figure 17.

· Transmission oil temp gage should read 220( to 240(F normal and 300( maximum.

· Transmission oil pressure gage should read 10 psi at 1,000 rpm minimum and 18 to 45 psi at 1,835 to 1,900 rpm.

· Battery has a generator indicator gage which reads:  yellow, needs charging; green, charging; or red, overcharged.

· Tachometer and speedometer should operate without excessive fluctuation or unusual noises.

· Coolant has a level warning light that lights up when the coolant is low.  Press to test for proper operation.  Remember, if any of the gages on the portable instrument panel is missing or not working, the vehicle is placed in a not ready/available status.


b.
Power pack (Figure 18  [image: image117.png]


  ).  The SD checks the power pack (engine) for unusual noises or vibrations.  Unusual noises or vibrations render this vehicle not ready/available.
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Figure 18.


c.
Brakes (Figure 18  [image: image119.png]


  ).  The SD checks for proper brake operation.
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AREA MUST BE CLEAR OF PERSONNEL BEFORE OPERATING VEHICLE.

This vehicle is placed in a not ready/available status if the brakes lock up, bind, become inoperative, or intermittent.


d.
Steering (Figure 18  [image: image121.png]


  ).  The SD checks the response of steering to determine proper function.  If the steering locks up or binds, this places the vehicle in a not ready/available status.


e.
APU hour meter (Figure 18  [image: image122.png]


  ).  After starting the APU, the SD ensures the hour meter is operating properly.  (An increase of 0001.0 should be recorded for each actual hour of APU operation).


f.
Hydraulic gages.  When operating the hydraulic system, the ATC checks the gages (Figure 19) for normal indication:

· Hydraulic pressure gage should measure 100 to 300 psi with either pump operating but with no hydraulic actuators operating.

· Hydraulic reservoir temperature gage should not exceed 160øF during hydraulic system operation.

· Hydraulic reservoir level gage should read in the green range.
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Figure 19.


g.
Upper rear door mechanical lock.  The crewman checks the operation of the upper rear door (Figure 20).  He makes sure the mechanical locking device properly engages at the 45( and 90( positions.

[image: image124.jpg]



Figure 20.


h.
Conveyor.  The crewman checks the conveyor chain tension (Figure 21).  Tension is correct when the top of the plastic and steel conveyor pads are vertically aligned with the chain tension indicator.  If the conveyor pads hang no lower than the bottom of the indicator or no higher than the scribed line on the indicator, no adjustment is necessary.  If adjustment is necessary, the crewman should refer to TM 9-2350-267-10, page 3-39.
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Figure 21.

The crewman listens for unusual noises made by the conveyor motor.  If the motor grinds, he shuts down the conveyor hydraulic circuit and operates it manually.  To adjust the chain tension on the conveyor, he performs the following steps:

[image: image126.png]



CAP SCREWS (FIGURE 22  [image: image127.png]


  ) ARE SECURED BY NUTS LOCATED INTERNALLY.  NUTS MUST BE HELD IN POSITION WHILE CAP SCREWS ARE LOOSENED.  IF THIS PRECAUTION IS NOT TAKEN, DAMAGE TO EQUIPMENT MAY RESULT.

· Loosens take-up plates (Figure 22  [image: image128.png]


  ) on both sides by loosening three hexagonal-head cap screws  [image: image129.png]


  on each plate.

· Loosens or tightens the rod-end adjusting nuts  [image: image130.png]


  on both sides to move the take-up plates forward or backward.
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Figure 22.
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ADJUST TENSION EVENLY ON BOTH SIDES OF SPROCKET

· Adjusts the tension so that the carrier pads hang evenly with the bottom of the chain tension indicator.  If the carrier pads hang no lower than the bottom of the indicator or no higher than the scribed line on the indicator, he makes no adjustment.

· Secures the take-up plates by tightening the three hexagonal-head cap screws on each plate.

· Activates the hydraulic system and operates the conveyor in both directions to check for proper operation.


i.
Stacker.  The crewman checks the stacker chain tension (see Figure 23).  He estimates a point midway between the upper and lower sprockets.  At this midpoint, he tries to press the two vertical lengths of chain together with his fingers.  The chain tension is correct when the chain midpoints just meet with no slack remaining.  If not, he adjusts the chain tension.
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Figure 23.

The crewman listens for unusual noises made by the stacker motor.  If the motor grinds, he shuts down the stacker hydraulic circuit and operates it manually.

9.  AFTER-OPERATION PMCS.  The after-operation PMCS are a logical follow-on to the before- and during-operation checks.  After the vehicle has been in operation, the ATC, section driver, and crewman inspect certain checks after the operation of the vehicle.  These after-operation checks are discussed in paragraphs a through e.


a.
Crew compartment.  The ATC ensures that all water, oil, or grease is cleaned up from the crew compartment floor (Figure 24).
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Figure 24.


b.
M2 .50 caliber machine gun.  (See Figure 25.)

[image: image135.jpg]



Figure 25.

For detailed instructions on the M2 .50 caliber machine gun, the ATC should refer to TM 9-1005-213-10.


c.
Front lights.  The ATC and SD check for cracked, broken, or discolored lenses (Figure 26).  Lenses should be free of dirt or paint.  They check the operation of service headlights, infrared, and blackout drive and blackout markers.
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Figure 26.
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DO NOT LOOK DIRECTLY INTO INFRARED LIGHT AS INJURY TO YOUR EYES CAN RESULT.

NOTE:
Feel infrared lights.  If they are warm, the lights are serviceable.


d.
Rear lights.  The ATC and SD check the service taillights and brake lights.  They inspect for cracked, broken, discolored, dirty, or painted-over lenses.


e.
Fuel system.  The SD checks the fuel level in the tank to ensure the tank is full.

10.  LUBRICATION CHECKS.


a.
Lubrication order.  The lubrication order is used to help the crewman in PMCS of his vehicle.  The lubrication order for this vehicle is LO 9-2350-267-12.  This manual indicates:

· Maintenance intervals (daily [D], weekly [W], monthly [M], quarterly [Q], annually [A], or semiannually [S]).

· Type of lubricant (OE/HDO [oil engine/heavy duty oil], GAA [grease, automotive artillery], OEA [lubricating oil], GIA [grease, aircraft and instrument], and OHT [hydraulic fluid]).

· Who performs the task.

· Where the lube point is and what it looks like.


(1)
Key.  In the LO, there is a key that indicates the different types of lubricants, how much lubricant the equipment holds, and the type of lubricant to use in a certain temperature range.


(2)
Lines.  When looking at the LO, you see a solid black line ((().  This indicates one lube point.  If you see a dotted line (----), this indicates one lube point on each side of the vehicle.


(3)
Notes.  The last thing about an LO is the notes.  These notes tell us more about the area we are checking.  They also can give us a bigger view (in some cases) of what we are looking for.  (See Figures 27 to 30 for examples of lubrication orders.)


b.
Fluid leakage classifications.  You must know how fluid leakage affects your vehicle.  The following classification system defines the three types of leaks you will encounter while doing PMCS.  Become familiar with the system so that you can determine the readiness status of your vehicle.

· Class I leak - Seepage of fluid (indicated by wetness or discoloration) not great enough to form drops.

· Class II leak - Leakage of fluid great enough to form drops, but not enough to cause drops to drip from the item being checked/inspected.

· Class III leak - Leakage of fluid great enough to form drops that fall from the item being checked/inspected.
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Figure 27.
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Figure 28.
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Figure 29.
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Figure 30.

11.  WEEKLY AND MONTHLY PMCS.  The weekly and monthly checks are a follow-on to the after-operation checks.  The ATC, section driver, and crewman inspect the items that require periodic checks.  The weekly PMCS checks are discussed in paragraphs a through j, and monthly checks are discussed in paragraphs k through v.


a.
Road wheels and idler wheels (Figure 31).  The SD makes certain the lugs are tight and that the rubber around the road wheels is not separated or chunked so that it thumps as the road wheels turn.  He checks for broken torsion bars by prying up with a pry bar on the road wheel.  He checks for damaged or missing track adjusting links and for bent, broken, or missing road wheel arms.  If any of these items include torsion bars being broken or missing, this is equipment not ready/available.

[image: image142.jpg]



Figure 31.


b.
Wheel hubs and shock absorbers.  The SD checks for overheated hubs.  Immediately after operation, he cautiously touches all wheel hubs to determine if there is a noticeable temperature difference between components.  An overheated hub indicates a maladjusted, inadequately lubricated, or damaged bearing.  The SD touches the lower end of the shock absorber.  If the shock absorber is operating properly, it should be warmer than the hull area around the shock absorber.  If overheating occurs, he notifies organizational maintenance.


c.
Batteries.  (See Figure 32.)
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Figure 32.
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LEAD-ACID BATTERY GASES CAN EXPLODE.  DO NOT SMOKE, HAVE OPEN FLAMES, OR MAKE SPARKS AROUND THE BATTERY, ESPECIALLY IF CAPS ARE OFF.  IF GASSING EXISTS, NOTIFY ORGANIZATIONAL MAINTENANCE FOR REMOVAL AND SERVICING.

For those caps which have simplified test equipment/internal combustion engine (STE/ICE), the SD disconnects the wire (Figure 33).  He removes the caps to check the electrolyte level.  If the level is low (below split rings), he notifies organizational maintenance.  The SD checks that the connections are tight and not corroded.  He reconnects the STE/ICE wire.  He ensures the cap vents are clean and checks for cracked batteries (TM 9-6140-200-14).
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Figure 33.


d.
Doors, hatches, and latches (Figure 34).  The ATC checks all hatch and door seals for looseness, tears, or deterioration.  He ensures that the latches and doors lock securely in both the open and closed positions.
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Figure 34.


e.
Projectile racks.  The ATC removes the projectile racks from against the front wall of the crew/cargo compartment (Figure 35).
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Figure 35.

He checks that the rack-interlocking rods are not bent and are securely installed (Figure 36).  He checks that the setscrew at each locking handle pivot is present and secure.  He inspects the locking bars for security and reinstalls the racks against the front wall.
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Figure 36.


f.
Engine air cleaners.  The ATC checks the air cleaner filter packs (Figure 37).  To get the filter packs out for inspection, he removes the right projectile rack, pulls the locking latch down, and lifts the door up and away from the housing.  He ensures that the access door closes and latches securely and that the locking handles are properly set for summer or winter.  This vehicle is not ready/available if air cleaner doors, filter elements, or hoses are missing and if the air cleaner doors do not open or close properly.
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Figure 37.


g.
Track, end connectors, and center guides.  The SD checks for loose end connectors (Figure 38  [image: image150.png]


  ) by tapping end connectors with a small hammer.  He checks for cracked shoes  [image: image151.png]


  and missing center guide  [image: image152.png]


  .  He checks for dead track shoes (bushings separated from pin or rotating in shoe).  This vehicle is not ready/available if three or more shoes are cracked, end connectors are missing or cracked, and center guides, wedges, or bolts are missing.
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Figure 38.


h.
Conveyor.  The crewman inspects the rollers and sprockets for damage (Figure 39).  He inspects for binding, broken, or worn sprocket teeth and worn or damaged rollers.  He inspects the chain for bent, missing, or damaged pads.  If there is any damage, the crewman repairs the chank.
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Figure 39.

He inspects the conveyor support stand for loose or missing bolts.  This equipment is not ready/available if rollers and sprockets bind and sprocket teeth are broken.  Should the chain or pad(s) need repair, the crewman performs the following:

[image: image155.png]



KEEP HANDS CLEAR OF CONVEYOR HINGES DURING MAINTENANCE PROCEDURES.

NOTE:
Replace chain pads when pad is bent or when metal is exposed which could damage projectile bands.  It is not necessary to remove chain link(s) to replace damage conveyor pads.


(1)
Turns off hydraulic system.


(2)
Uses conveyor manual crank to move damaged pad(s) to bottom side of conveyor.


(3)
Inserts chisel between pad (Figure 40  [image: image156.png]


  ) and plate  [image: image157.png]


  .  Taps chisel with hammer to cut rivets  [image: image158.png]


  .  Removes rivets using a hammer and punch and then removes pad.
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Figure 40.


(4)
Using four new rivet and nail assemblies (Figure 41  [image: image160.png]


  ) and rivet gun  [image: image161.png]


  , installs replacement pad(s) as follows:


(a)
Spreads rivet gun handles.


(b)
Inserts new rivet and nail assemblies  [image: image162.png]


  into rivet gun  [image: image163.png]


 as shown, pointed end first.


(c)
Places rivet end of nail through hole of replacement pad and existing plate.


(d)
While holding pad against plate with rivet and nail  [image: image164.png]


  and rivet gun  [image: image165.png]


  , repeatedly squeezes rivet gun handles together until rivet "pops" from nail.


(e)
Spreads rivet gun handles and removes nail.


(f)
Repeats steps (a) through (e) for each pad hole until all replacement pads are installed.
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Figure 41.


(5)
To repair the chain, the crewman performs the following:


(a)
Turns off hydraulic system.


(b)
Uses conveyor manual crank (Figure 42  [image: image167.png]


  ) to move damaged portion of chain to bottom side of conveyor.


(c)
Relieves chain tension.


(d)
Removes any damaged links (Figure 42  [image: image168.png]


  ).

[image: image169.jpg]



Figure 42.


(e)
Ensures chain is properly meshed with drive sprocket (Figure 43  [image: image170.png]


  ) and idler sprocket  [image: image171.png]


  .
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Figure 43.


(f)
Reconnects chain by using the chain links provided in the chain repair kit.  Secures links with cotter pins (Figure 42  [image: image173.png]


  ) provided.


(g)
Adjusts chain tension.


i.
Stacker (Figure 44).  The crewman inspects sprockets for binding, worn, or broken teeth.  He checks the tightness of the setscrews in the drive and idler sprocket shafts.  He tightens the setscrew(s) if necessary.
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Figure 44.


j.
Portable fire extinguisher bottle (Figure 45).  The ATC checks the two portable fire extinguisher bottles in the crew compartment to determine that they are properly sealed and securely mounted.
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Figure 45.


k.
Track pads (Figure 46).  The SD checks to ensure all pads are present and not worn to the point where grouser (metal surface of track shoe) can damage the road surface.
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Figure 46.


l.
Track tension (Figure 47).  The ATC and SD move the vehicle back and forth several times on level ground.  They coast to a stop without braking.  They place the transmission in neutral and turn off the engine.  They measure the distance from the top of the third road wheel (from the front) to the track.  The distance should be 1/4 inch.  If it is not, they adjust the tension according to the technical manual.
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Figure 47.


m.
Sprockets.  The SD visually checks the wear on the sprockets (Figure 48).  If the wear mark disappears or the mounting bolts are loose, the SD notifies organizational maintenance.  This vehicle is not ready/available if the sprocket mounting bolts are loose or missing.
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Figure 48.


n.
Final drive.  The SD checks for oil leaks (Figure 49).  If oil leaks are found, he notifies organizational maintenance.  This vehicle is not ready/available if class-III leaks are present.
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Figure 49.


o.
Tow pintle.  The SD checks the pintle (Figure 50) for operation.  He inspects it for loose mounting bolts.
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Figure 50.


p.
Portable fire extinguisher tag (Figure 51).  The ATC checks for the presence of a DA Form 253 (Fire Extinguisher Record Tag) and that the form indicates the bottles have been weighed within the last 90 days.  If the bottles have not been weighed in the last 90 days, the vehicle is in a not ready/available status.
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Figure 51.


q.
Personnel heater (Figure 52).  The ATC checks the unit and attachments for secureness and signs of damage.  The ATC and crew will be alert for any fuel leaks which will place the vehicle in a not ready/available status.  If there are any leaks, they notify organizational maintenance.
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Figure 52.

44


r.
Bilge pump (Figure 53  [image: image183.png]


  ).  The SD tests the bilge pump to ensure it is running properly.  If the bilge is dry, the SD should feel air at the outlet when the pump is running.
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DO NOT RUN BILGE PUMP LONGER THAN 1 MINUTE IF DRY.


s.
APU soundproof panels (Figure 53  [image: image185.png]


  ).  The SD opens the APU side door.  He ensures the soundproof panels are mounted securely.  He notifies organizational maintenance if any panels are loose or missing.
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Figure 53.

NOTE:
No soundproof panel-is required for the forward wall.


t.
APU air filter (Figure 54).  The SD loosens the filter cap clamp eyebolt.  He removes the cover.  Then the SD removes the filter wing nut and slide filter element from the canister.  He holds the gasket end of the filter element to a light source.  If the light is not visible through the element, he services the element.  He removes the rubber baffle from inside the cap, empties the dust from the cap, and wipes the inside of the cap with a clean, damp cloth.  He then installs the baffle in the filter cap.

[image: image187.jpg]EYEBOLT
. CANISTER
GASKET END

P FLTER
ELEMENT
Hver | WiNe NUT

BAFFLE





Figure 54.
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WHEN ASSEMBLING FILTER UNIT, MAKE SURE EDGE OF CAP MARKED "TOP" IS POSITIONED AT TOP EDGE OF CANISTER.

The SD assembles the filter unit, making sure the wing nut is tight and the cap and clamp are secure.


u.
Fatigue mats.  The crewman inspects the fatigue mats (Figure 55  [image: image189.png]


  ) in the crew/cargo compartment for tears.  He notifies organizational maintenance if damage exists.
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Figure 55.


v.
Stowage access.  The ATC inspects all internal and external stowage boxes, brackets, shelves, nets, and restraints for damage (Figure 55  [image: image191.png]


  ).  If the ATC or any other crew member observes any damage, they report the damage to organizational maintenance.

PRACTICE EXERCISE:


10.
T
F
While the vehicle is moving down the road, anyone can conduct a during-operations check on the instruments and gages.


11.
T
F
If the conveyor should break down, this will render the vehicle not ready/available.


12.
T
F
When you perform PMCS, the order in which it is performed does not matter.


13.
T
F
Track tension should be 1/4 inch.


14.
T
F
Infrared lights are checked by feeling them.

////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

ANSWERS:


10.
F


11.
F


12.
F


13.
T


14.
T

////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

12.  SUMMARY.  To ensure the serviceability of the CAT, the vehicle needs to be operated properly, cleaned, lubricated, tightened, and adjusted by the crew.  These operations must become a routine part of the crew's training.  To ensure that maintenance is timely, the appropriate PMCS tables set up periodic and routine maintenance services and lubrication orders prescribe the periods between lubrication services and the proper lubricants to use.
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