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1.  Purpose.  The subject course provides instruction in the use of operational checks of the AAV 
RAM/RS vehicle in accordance with TM09674A-10/3B. 
 
2.  Scope.  This course teaches pre, during, and at halt operational checks of the AAV RAM/RS 
vehicle. 
 
3.  Applicability.  This course is designed for the Marine private through lance corporal, MOS 
1833 AAV crewman, and first and second lieutenant, MOS 1803, AAV officer.  This course can 
also be useful to units that will be operating with AAVs as embarked personnel, within an 
infantry mechanized company. 
 
4.  Recommendations.  Comments and recommendations on the contents of the course are 
invited and will aid in subsequent course revisions.  Please complete the course evaluation 
questionnaire at the end of the final examination.  Return the questionnaire and the examination 
booklet to your proctor.   
 

 
 
 T.M. FRANUS 
 By direction 
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Study Guide 

  
Congratulations Congratulations on your enrollment in a distance education course from the 

Distance Learning and Technologies Department (DLTD) of the Marine 
Corps Institute (MCI).  Since 1920, the Marine Corps Institute has been 
helping tens of thousands of hard-charging Marines, like you, improve their 
technical job performance skills through distance learning.  By enrolling in 
this course, you have shown a desire to improve the skills you have and 
master new skills to enhance your job performance.  The distance learning 
course you have chosen, MCI 1800, AAV RAM/RS Crew Functions, provides 
instruction to Marines assigned as an AAV crewman.  This course consists of 
learning experiences necessary to perform those duties associated with per, 
during, and at halt operational checks of the AAV RAM/RS vehicle.  

  
Your Personal 
Characteristics 

• YOU ARE PROPERLY MOTIVATED.  You have made a positive 
decision to get training on your own.  Self-motivation is perhaps the most 
important force in learning or achieving anything.  Doing whatever is 
necessary to learn is motivation.  You have it! 

 
• YOU SEEK TO IMPROVE YOURSELF.  You are enrolled to 

improve those skills you already possess, and to learn new skills.  When 
you improve yourself, you improve the Corps! 

 
• YOU HAVE THE INITIATIVE TO ACT.  By acting on your own, 

you have shown you are a self-starter, willing to reach out for 
opportunities to learn and grow. 

 
• YOU ACCEPT CHALLENGES.  You have self-confidence and 

believe in your ability to acquire knowledge and skills.  You have the 
self-confidence to set goals and the ability to achieve them, enabling you 
to meet every challenge. 

 
• YOU ARE ABLE TO SET AND ACCOMPLISH PRACTICAL 

GOALS.  You are willing to commit time, effort, and the resources 
necessary to set and accomplish your goals.  These professional traits will 
help you successfully complete this distance learning course. 

 
Continued on next page 
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Study Guide, Continued 

  
Beginning Your 
Course 

Before you actually begin this course of study, read the student information 
page.  If you find any course materials missing, notify your training officer or 
training NCO.  If you have all the required materials, you are ready to begin. 
 
To begin your course of study, familiarize yourself with the structure of the 
course text.  One way to do this is to read the table of contents.  Notice the 
table of contents covers specific areas of study and the order in which they are 
presented.  You will find the text divided into several study units.  Each study 
unit is comprised of two or more lessons and lesson exercises. 

  
Leafing 
Through the 
Text 

Leaf through the text and look at the course.  Read a few lesson exercise 
questions to get an idea of the type of material in the course.  If the course has 
additional study aids, such as a handbook or plotting board, familiarize 
yourself with them. 

  
The First Study 
Unit 

Turn to the first page of study unit 1.  On this page, you will find an 
introduction to the study unit and generally the first study unit lesson.  Study 
unit lessons contain learning objectives, lesson text, and exercises. 

  
Reading the 
Learning 
Objectives 

Learning objectives describe in concise terms what the successful learner, 
you, will be able to do as a result of mastering the content of the lesson text.  
Read the objectives for each lesson and then read the lesson text.  As you read 
the lesson text, make notes on the points you feel are important. 

  
Completing the 
Exercises 

To determine your mastery of the learning objectives and text, complete the 
exercises developed for you.  Exercises are located at the end of each lesson, 
and at the end of each study unit.  Without referring to the text, complete the 
exercise questions and then check your responses against those provided. 

 
Continued on next page 
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Study Guide, Continued 

  
Continuing to 
March 

Continue on to the next lesson, repeating the above process until you have 
completed all lessons in the study unit.  Follow the same procedures for each 
study unit in the course. 

  
Preparing for 
the Final Exam 

To prepare for your final exam, you must review what you learned in the 
course.  The following suggestions will help make the review interesting and 
challenging. 
 
• CHALLENGE YOURSELF.  Try to recall the entire learning sequence 

without referring to the text.  Can you do it?  Now look back at the text to 
see if you have left anything out.  This review should be interesting.  
Undoubtedly, you’ll find you were not able to recall everything.  But with 
a little effort, you’ll be able to recall a great deal of the information. 

 
• USE UNUSED MINUTES.  Use your spare moments to review.  Read 

your notes or a part of a study unit, rework exercise items, review again; 
you can do many of these things during the unused minutes of every day. 

 
• APPLY WHAT YOU HAVE LEARNED.  It is always best to use the 

skill or knowledge you’ve learned as soon as possible.  If it isn’t possible 
to actually use the skill or knowledge, at least try to imagine a situation in 
which you would apply this learning.  For example make up and solve 
your own problems.  Or, better still, make up and solve problems that use 
most of the elements of a study unit. 

 
• USE THE “SHAKEDOWN CRUISE” TECHNIQUE.  Ask another 

Marine to lend a hand by asking you questions about the course.  Choose 
a particular study unit and let your buddy “fire away.”  This technique can 
be interesting and challenging for both of you! 

 
• MAKE REVIEWS FUN AND BENEFICIAL.  Reviews are good habits 

that enhance learning.  They don’t have to be long and tedious.  In fact, 
some learners find short reviews conducted more often prove more 
beneficial. 

 
Continued on next page 
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Study Guide, Continued 

  
Tackling the 
Final Exam 

When you have completed your study of the course material and are confident 
with the results attained on your study unit exercises, take the sealed envelope 
marked “FINAL EXAM” to your unit training NCO or training officer.  
Your training NCO or officer will administer the final examination and return 
the examination and the answer sheet to MCI for grading.  Before taking your 
final examination, read the directions on the DP-37 answer sheet carefully. 

  
Completing 
Your Course 

The sooner you complete your course, the sooner you can better yourself by 
applying what you’ve learned!  HOWEVER--you do have 2 years from the 
date of enrollment to complete this course.   

  
Graduating! As a graduate of this distance education course and as a dedicated Marine, 

your job performance skills will improve, benefiting you, your unit, and the 
Marine Corps.  

  
Semper Fidelis! 
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STUDY UNIT 1 

OPERATIONAL CHECKS AND SERVICES FOR FLUID 
LEVELS 

Overview 

   
Scope Operation of the Assault Amphibian Vehicle (AAV) is a demanding job for 

Marines today, not only because of the complex systems, but also due to the 
amount of time required to prepare the vehicle for operations.  One of your 
most time consuming tasks will be operational checks.  This study unit will 
enable you to perform these tasks efficiently by covering checks required on 
fluids. 

  
In This Study 
Unit 

This study unit contains the following lessons: 

 
Topic See Page 

Check for Fuel, Oil, and Coolant Leaks 1-3 
Checking Fluid Levels 1-21 
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LESSON 1 

CHECK FOR FUEL, OIL, AND COOLANT LEAKS 

Introduction 

   
Scope The first pre-operation check you must perform is a visual inspection for fuel, 

oil, and coolant leaks.  The checks will include both internal and external 
inspections.  Visually check for wear, damage and leaks.  Wet spots and 
stains around fittings and connections can mean you have a leak. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify the function of the final drives. 
 
• Identify the function of the right angle drives. 
 
• Identify the engine compartment check areas. 
 
• Identify the location of the fuel water separator.  
 
• Identify external vehicle areas to check for fluid leaks. 
 
• Determine how to check the fuel cell for leaks. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 1-3 
Final Drives 1-4 
Right Angle Drives 1-5 
Engine Compartment 1-6 
Vehicle External Check Areas 1-14 
Fuel Cell 1-15 
Lesson 1 Exercise 1-17 
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Final Drives 

  
Definition The final drives are the components which receive power from the 

transmission and are used to propel the suspension system.  

  
Inspecting  Inspecting the final drives should include checking for oil leaks around the 

seals of the input/output shafts, on the ground directly under both final drive 
housings, and on the engine compartment deck under both final drive 
housings.  Inspect behind the final drive for communication wire and any 
other obstructions which can damage the output shaft seal. 
 
Check the final drive housings and oil filler tubes for cracks and leaks.  Check 
all bolts and fasteners for tightness and safety wire, if applicable. 

 
 The arrows in the below graphic point to the final drives. 
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Right Angle Drives 

  
Definition The right angle drives are used to transfer power from the power takeoff unit 

to the longitudinal drive shafts, which drive the water jet propulsion units. 

  
Inspecting  When inspecting the right angle drives, look for oil leaks around the seals of 

the input/output shafts and on the engine compartment deck under both right 
angle drive housings. 

 
 The arrows in the below graphic point to the right angle drives. 
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Engine Compartment  

  
Inside the Hull When inspecting the hull check all fuel, oil, coolant, hydraulic lines and 

fittings for tightness, damage and signs of leaks.  Clean and tighten as 
necessary.

 
 The graphic below displays the engine compartment with all major 

components labeled. 
  

 
 

Continued on next page 
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Engine Compartment, Continued 

  
Smoke 
Generation 
System 

When the smoke generation system is turned on, the fuel rail pressure switch 
is activated.  This allows diesel fuel to be sprayed into the exhaust manifold, 
directly below the turbocharger.  This causes white smoke to billow out the 
exhaust outlet to assist in the screening of the AAV. 
 
When inspecting the smoke generation system, check the fuel lines, valves 
and fittings for leaks, damage, and loose connections.  Check the fuel nozzle 
for leaks and damage.  Check the manual control handle for freedom of 
movement.  Be sure the handle is left in the OFF position.

 
 The graphic below displays the smoke generation system located on top of the 

engine’s intake manifold. 
 

 
 

Continued on next page 
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Engine Compartment, Continued 

  
Manual Control 
Handle 

The below graphic shows the manual control in the off position. 
 

 
 
 

 
Fuel Water 
Separator 

The purpose of the fuel water separator is to filter water and sediments from 
the fuel.  It is equipped with a drain cock to allow for drainage of collected 
water and sediments.  The drain cock is called the fuel water separator.  It is 
located on the starboard side of the transmission. 
 
During the inspection of the system, check the fuel filter canister for leaks and 
corrosion.  Open the drain cock on the bottom of the fuel filter and drain 
water and sediment from the filter.  Drain until the fuel runs clear. 

 
 Below is a graphic depicting the fuel water separator. 

 

 
 

Continued on next page 
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Engine Compartment, Continued 

  
Coolant Tower 
and Lines 

The purpose of the coolant tower is to hold coolant that is circulated through 
the contact cooler, coolant pump, engine, engine and transmission oil coolers, 
and back to the top of the radiator. 
 
During the inspection of the coolant tower, look for cleanliness, damage, and 
leaks.  Check the lines and fittings for tightness, damage, and signs of leaks.  
Pay special attention to bent fins on the radiator which will result in improper 
cooling and ensure all fittings on the surge tank are tight. 
 
WARNING:     Hot coolant can burn you.  Do not touch a hot cap with your  

hand.  Do not fully open hot filler cap.  Turn the cap slowly 
only until pressure starts to escape from the escape holes.  
Allow the cap to stay attached to the filler neck. 

 
 Below is a graphic of the coolant tower. 

 

 
 

Continued on next page 
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Engine Compartment, Continued 

  
Coolant Pump The coolant pump is an impeller type pump which circulates coolant through 

the engine, engine and transmission oil coolers, radiator, and contact cooler.  
The coolant pump drive belt is connected to the coolant pump pulley and 
engine crankshaft pulley and is driven by the crankshaft pulley to operate the 
coolant pump, when the engine is running. 
 
To inspect the pump you should check for loose mounting hardware, cracks, 
or leaking coolant. 

 
 Below is a graphic of the coolant pump. 

 

 

Continued on next page 
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Engine Compartment, Continued 

  
Hydraulic 
Reservoir 

The hydraulic reservoir holds the hydraulic fluid needed to operate all 
hydraulic systems on board the AAV.  Visually and physically check the 
reservoir, lines, fittings, and attached hardware for leaks. 

 
 Below is a graphic depicting the hydraulic reservoir. 

 

 

  
Plenum Lines 
and Cylinders 

The plenum cylinders are located inside the plenum assemblies.  One cylinder 
is located in the forward and one in the aft plenum cover which is connected 
to the plenum doors.  The purpose is to hydraulically close and open the 
plenum doors. 
 
Check the plenum cylinders for corrosion, damage, and leaks.  Check the 
lines for leaks, loose connections, and wet spots. 

  
Engine, 
Transmission, 
PTO, and 
Attached 
Hardware 

The engine provides power to the power train system.   The transmission 
receives power from the engine and in turn powers the entire power train 
system.  The power take off (PTO) is a component driven by the transmission 
torque converter which in turn drives the hydrostatic steer unit, right angle 
drive assemblies, coolant fan, and hydraulic pump. 
 
Visually inspect the engine, transmission, and PTO external housings for wet 
spots or excess oil. 

Continued on next page 
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Engine Compartment, Continued 

  
Diagram The below graphic shows the engine, transmission, PTO, and attached hardware. 

 

  
Engine The Cummins diesel engine is an 8 cylinder, turbo charged, liquid cooled, 

fuel injected, four cycle, “V” type, internal combustion engine.  The turbo 
charger, generator and coolant pump are attached to the engine.  Maximum 
rated horsepower is approximately 525 at 2,800 rpm. 

Continued on next page 
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Engine Compartment, Continued 

  
Transmission The model HS 525 transmission transmits engine power through the torque 

converter, speed change assembly, and brake and steer sections to port and 
starboard final drive assemblies. 
 
The transmission has four forward speeds and two reverse speeds.  The 
changes are controlled by a range selector valve.  This valve turns on 
hydraulic valves which direct the flow of transmission fluid to selected 
clutches. 
 
The service and parking brakes are housed in the left and right brake steer 
sections and the oil cooler is on the starboard side of the engine. 

  
Power Take  
Off 

The power take off (PTO) transfers energy to five separate actions of the 
vehicle: 
 

• Right and left marine drive yokes power the water jets 
• Fan drive clutch powers the coolant fan drive shaft 
• Hydrostatic steer drive yoke powers the hydrostatic steering unit 
• Hydraulic pump thrusts hydraulic fluid throughout the vehicles hydraulic 

system 
• Houses the PTO manual disconnect 
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Vehicle External Check Areas 

 
Contact Cooler 
Drain Plugs 

Contact cooler drain plugs are used to drain the contact cooler.  They are 
located about amidships in the hull of the vehicle.  The contact cooler is 
welded to the bottom of the hull, and serves as part of the vehicle cooling 
system.  Coolant flows from the radiator to the contact cooler and is cooled 
by the water that is in contact with the hull of the vehicle during water 
operations. 
 
Make sure the drain plugs are tight with no fluids leaking from either of the 
plugs. 
 
WARNING:     Personnel can be killed or injured if a vehicle moves with 

someone under it.  Check and make sure the engine is not 
running, vehicle master switch is off, and the parking brake is 
set.  Before crawling under the vehicle, warn the other 
crewman and place a warning note on the steering wheel. 

  
Hull Plugs The hull plugs are used to drain liquid from the hull.  They are located on all 

four corners of the underside of the vehicle.   
 
Make sure they are tight with no fluid leaking from any of the plugs.  
Evidence of fluid indicates a build up of fluid in the hull. 

  
Fuel Cell 
Exterior Drain 
Plug 

The fuel cell exterior drain plug is located on the port side, under the outside 
fire extinguisher release handle.  The drain plug is used for draining the fuel 
from outside of the vehicle.  It is located on the same assembly as the internal 
drain cock.   
 
Observe the area of the external fuel drain plug for leaks or fuel residue.  
Tighten as needed. 

  
Hydraulic 
Actuating 
Cylinder and 
Lines 

The hydraulic actuating cylinder and lines are located center of bow.  They 
are used to mechanically extend, raise, retract, and lower the bow plane. 
Observe the cylinder and lines for corrosion, leaks and loose hardware. 
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Fuel Cell 

  
Exterior Follow the steps below to perform a pre-operational check on the exterior of 

the fuel cell.
 

Step Action 
1 Open the ballistic cover and check for damage, cleanliness, 

lubrication, and loose or lost mounting hardware.
2 Remove filler cap and check for damage.
3 Remove strainer element and clean with fuel as needed.  Replace 

strainer element.
4 Fill fuel tank if needed.
5 Install filler cap.
6 Close and secure the ballistic cover.

 
 WARNING:     Fuel is highly flammable and can burn and kill personnel.  

Do not smoke on or around the vehicle.  Clean up all spilled 
or leaked fuel immediately.

 
Fuel Filler Cap  The below graphic shows the fuel filler neck located topside of the vehicle. 

 

 

 Continued on next page 
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Fuel Cell, Continued 

 
Interior Follow the steps below to perform a pre-operational check on the interior of 

the fuel cell.
 

Step Action 
1 Check all fuel line fittings and connectors for leaks, corrosion, and 

serviceability.
2 Check the fuel tank sediment drain cocks for cleanliness, 

corrosion, and proper operation.
3 Open the drain cock then drain water and sediment from the fuel 

tank.
4 When clean fuel starts to flow, close the drain cock.
5 Use a large enough container to catch all waste.

  
Diagram  The below graphic shows the areas to check for leaks on the interior of the 

vehicle’s fuel cell. 
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Lesson 1 Exercise 

   
Directions Complete exercise items 1 through 6 by performing the action required.  

Check your answers against those listed at the end of this lesson. 

  
Item 1 The components that receive power from the transmission and are used to 

propel the suspension system are known as what?
 
a. Right angle drives 
b. Final drives 
c. Power take off unit 
d. Track 

  
Item 2 The components used to transfer power from the power takeoff unit to the 

longitudinal drive shafts, which drive the water jet propulsion units, are 
known as what? 
 
a. Right angle drives 
b. Final drives 
c. Power take off unit 
d. Track  

  
Item 3 When performing a visual inspection of the engine compartment, what do you 

look for? 
 
a. All fuel, oil, coolant, hydraulic lines and fittings for tightness, damage and 

signs of leaks. 
b. Fluid leaks from the engine, transmission, and PTO only. 
c. Fluid leaks only.  All other items are checked during halt checks. 
d. All fuel, oil, and coolant lines. 

  
Item 4 Where is the fuel water separator located? 

 
a. Starboard side of the engine 
b. Starboard side of the transmission 
c. Port side of the engine 
d. Port side of the transmission 

Continued on next page 
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Lesson 1 Exercise, Continued 

  
Item 5 Where are the hydraulic actuating cylinder and lines located? 

 
a. Port side 
b. Center aft 
c. Center of bow 
d. Starboard aft  

  
Item 6 To perform a pre-operational check on the interior of the fuel cell, check all 

fuel line _______ and ________ for leaks, corrosion, and serviceability. 
 
a. shutoffs; lines 
b. fittings; shutoffs 
c. unions; connectors 
d. fittings; connectors 

 Continued on next page 
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Lesson 1 Exercise, Continued 

  
Answers The table below provides the correct answers to the exercise items.  If you 

have any questions, refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 b 1-4 
2 a 1-5 
3 a 1-6 
4 b 1-8 
5 c 1-14 
6 d 1-16 
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LESSON 2 

CHECKING FLUID LEVELS 

Introduction 

   
Scope The second pre-operation check you must perform is a visual inspection of 

fluid levels.  In this lesson you will learn to identify fluid types and capacities.

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify fluid capacities for AAV components. 
 
• Identify the fluid and mixture for the coolant system. 
 
• Determine the procedure for checking battery electrolyte level. 
 
• Determine the procedure for checking hydraulic fluid level. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 1-21 
Fluid Capacities 1-22 
Coolant System 1-23 
Batteries 1-25 
Checking Fluids–Hydraulic 1-27 
Checking Fluids–Engine 1-29 
Checking Fluids–Transmission 1-30 
Checking Fluids–Right Angle 1-31 
Checking Fluids–Final Drive 1-32 
Lesson 2 Exercise 1-33 
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Fluid Capacities 

  
Capacities The table below lists components with fluid type and capacity for operating 

under normal conditions.  Consult TM 09674A-10/3B for fluids used in other 
than normal conditions. 

 
Component Fluid Capacity 

Engine Mil-L-2104 grade15/40  
(OE) 

10 gallons dry 
8 gallons wet 

Transmission Mil-L-2104 grade15/40  
(OE) 

23 gallons (with oil 
coolers, filters and 
lines) 

Final Drive Mil-L-2104 grade15/40  
(OE) 

2.5 quarts 

Right Angle Drive Mil-L-2104 grade15/40  
(OE) 

2.5 pints 

Hydraulic Reservoir Hydraulic fluid, Mil-H-
5606 (OHA) 

2 gallons 

Fuel Cell DFA, DF1, DF2, JP8 171 gallons 
Coolant System Antifreeze-Mil-A-

46153 
Note:    Mix 1 gallon of 

water with 
each gallon of 
antifreeze to be 
added. 

30 gallons 
 

All Grease Gun 
Applications 

Mil-L-81322D Grease 
Aircraft (GA) 

As Needed 

 
Precautions There are precautions that must be taken when working with fluids on the 

AAV.  Make sure all wipe cloths are lint-free.  Clean areas around the fill cap 
and opening, fitting, and fitting housing.  This will keep loose dirt from 
getting into the system.  Make sure oil cans, spouts grease guns, and other 
lubrication tools are clean and dirt-free.  Do not let dirt, rust, paint, or lint get 
into the lubrication system. 

  
Contamination If there is water in the oil, it will have bubbles or look milky.  If there is fuel 

in the oil, the oil will appear thin and have an odor of fuel.  If any of these 
conditions appear, notify organizational maintenance. 
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Coolant System 

  
Coolant The coolant system contains an even mixture of water and engine coolant and 

keeps your engine from overheating.  Coolant should be green in color 
without streaking or discoloration.  Oil floating in the coolant indicates the 
possibility of a ruptured cell or seal.  If this occurs, notify organizational 
maintenance. 

  
Checking 
Coolant Level 

Below is the procedure for checking coolant level. 

 
Step Action 

1 Open ballistic cover. 
2 Remove radiator cap. 
3 Check coolant level.  Coolant level should be level with the 

bottom of the filler neck and green in color. 
 
Note:   If coolant is contaminated, notify organizational 

maintenance. 
4 Make sure vent hole in side of radiator cap is clear. 
5 Add coolant as needed. 
6 Replace filler cap and check for proper sealing. 
7 Close and secure ballistic cover. 

 
Safety 
Measures 

Special care must be taken while working with a radiator under pressure.  
When checking the coolant system remember to use the following precautions 
to avoid any tragedies or misfortunes. 

 
WARNINGS:   

• Hot coolant can burn you. 
• Do not touch a hot radiator cap with your bare hand. 
• Do not fully open a hot filler cap. 
• Turn the cap slowly until pressure starts to escape from 

the escape holes. 
• Allow the cap to stay attached to the filler neck. 
• After all pressure has been released, fully remove the 

radiator cap. 

 Continued on next page 
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Coolant System, Continued 

  
Ballistic Cover  The below graphic shows the coolant ballistic cover on top of the vehicle. 
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Batteries 

  
Battery Box  When inspecting the batteries you need to check the battery box cover, battery 

box, terminals, cable connectors, caps and drain tube for damage, corrosion, 
cleanliness, tightness, and proper lubrication.  You should also clean the 
mirror on the bulkhead above the batteries. 
 
WARNING:     Battery posts and cables touched by metal objects can short 

circuit and burn you.  Do not wear jewelry or watches when 
working on the electrical system.  Keep tools away from 
posts, wires, and terminals.  Place master switch off before 
working on batteries. 

 
CAUTION:     Battery case may be damaged if the hold down bolts are too 

tight.  Do not over tighten battery hold down bolts. 

  
Diagram  

Continued on next page 
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Batteries, Continued 

  
Electrolyte 
Level Type 
Battery 

Remove the battery caps and check the electrolyte level in the batteries.  The 
level should come up to the split ring in each cell.  Add distilled water as 
needed.  Clean the battery posts and connectors.  Tighten and lubricate all 
connections. 
 
WARNING:     Battery acid can burn or blind personnel.  Wear eye 

protection and protective clothing.  If acid or corrosion 
comes in contact with your eyes or skin, rinse immediately 
with plenty of water and get medical attention at once. 

 
CAUTION:     Adding water in cold weather may cause batteries to freeze.  If 

temp is below 40 Fahrenheit degrees, charge batteries 
immediately after adding water.  Charging will mix the water 
with electrolyte and reduce the chance of freezing the battery. 

 
Notes:   If you do not have distilled water, use clean rainwater.  You can use 

bottled drinking water if you do not have anything else. 
 
 Check electrolyte level more often when operating in hot weather. 

  
Jell Type 
Battery 

Some vehicles are being equipped with jell type batteries that are maintenance 
free. 
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Checking Fluids–Hydraulic 

  
Hydraulic 
Reservoir 

To check the fluid in the hydraulic reservoir, the ramp must be closed, water 
jet deflectors closed, and plenums opened.  Not having these assemblies set 
will give an improper reading on the reservoir dipstick. 

  
Procedures  Below is the procedure for checking the hydraulic fluid level. 
 

Step Action 
1 Ensure ramp is closed. 
2 Ensure water jet deflectors are closed. 
3 Ensure plenums are open. 
4 Open access panel in drivers station. 
5 Turn the dipstick counter-clockwise until the dipstick is free. 
6 Fluid level should be up to the full mark.  Add fluid as needed. 
7 Replace dipstick and check for proper sealing. 
8 Close access door. 

Continued on next page 
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Checking Fluids–Hydraulic, Continued 

  
Diagram The below graphic shows the hydraulic reservoir with dipstick and filter 

assembly. 
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Checking Fluids–Engine 

   
Engine Oil When checking the engine oil, the following procedure displayed must be 

followed.  An accurate level check can only be done with a warm engine a 
few minutes after shutdown.   

  
Procedures  Below is the procedure for checking the engine oil level. 
 

Step Action 
1 Remove access panel in driver station. 
2 Turn T-handle counter-clockwise until dipstick is free. 
3 Fluid level on dipstick should be between the L and H marks.  If 

fluid is low, add fluid to the engine until it reaches halfway 
between the L and H marks. 

4 Replace dipstick and check for proper sealing. 
5 Install access door. 

  
Diagram Below is a graphic of the engine oil dipstick. 

 
 

 

Continued on next page 
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Checking Fluids–Transmission 

  
Transmission 
Oil 

When checking the transmission oil, the oil level should register on the 
dipstick before starting the engine. 
 
CAUTION:     The transmission could be damaged if the engine is started 

with a dry transmission.  The transmission must have a 
minimal amount of oil to operate even in the neutral position.  
Check the transmission oil level before starting the engine.  

  
Procedures Below is the procedure for checking the transmission oil level. 
 

Step Action 
1 Remove access panel in drivers station. 
2 Turn T-handle counter-clockwise until dipstick is free. 
3 Fluid level should register slightly above the full mark when cold. 
4 Replace dipstick and check for proper sealing. 
5 Install access door. 

  
Diagram The graphic below illustrates the transmission oil dipstick. 
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Checking Fluids–Right Angle 

  
Right Angle 
Drive Oil 

When checking the oil level, make sure you check both right angle drives in 
the same manner.  The portside is located under the troop commanders seat.  
The starboard side is located under the front plenums. 

  
Procedures  Below is the procedure for checking the right angle drive oil level. 
 

Step Action 
1 Locate port and starboard right angle drives. 
2 Turn T-handle counter-clockwise until dipstick is free. 
3 Oil level should be to the full level on the dipstick. 
4 Add oil as needed. 
5 Replace dipstick and check for proper sealing. 
6 Repeat the procedure for the other right angle drive. 

  
Diagram The graphic below illustrates the right angle drive oil level. 
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Checking Fluids–Final Drive 

  
Final Drive Oil When checking the oil level, make sure you check the oil level in both final 

drives in the same manner.  Both final drives dipsticks are located under the 
front plenums. 

  
Procedures Below is the procedure for checking the final drive oil level. 
 

Step Action 
1 Locate port and starboard final drives under the plenums. 
2 Turn T-handle counter-clockwise until dipstick is free. 
3 The oil level should be to the full level on the dipstick. 
4 If the oil level is low, add oil as needed. 
5 Replace dipstick and check for proper sealing. 
6 Repeat the procedure for the opposite final drive. 

  
Diagram The graphic below illustrates the final drive oil level. 
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Lesson 2 Exercise 

   
Directions Complete exercise items 1 through 8 by performing the action required.  

Check your answers against those listed at the end of this lesson. 

  
Item 1 What is the fluid capacity of the coolant system? 

 
a. 10 gallons 
b. 20 gallons 
c. 30 gallons 
d. 40 gallons 

  
Item 2 Through 
Item 5 

Matching:  For items 2 through 5, match the letter of the capacity from 
column 2 that best matches the item in column 1.  The answers in column 2 
may/may not be used more than once.  Place your responses in the spaces 
provided. 

 
Column 1 
 
Item 

Column 2 
 
Capacity 
 

___ 2. Final drive 
___ 3. Right angle drive 
___ 4. Engine 
___ 5. Transmission 

a. 2.5 pints 
b. 2.5 quarts 
c. 10 gallons 
d. 21 gallons 
e. 23 gallons 

  
Item 6  What is the ratio of water and coolant in the AAV cooling system? 

 
a. 1 gallon of antifreeze per 1 gallon of water. 
b. 1 gallon of antifreeze per every ½ gallon of water. 
c. 1 half gallon of antifreeze per gallon of water. 
d. 1 gallon of antifreeze per every 2 gallons of water. 

Continued on next page 
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Lesson 2 Exercise, Continued 

  
Item 7 What is the proper electrolyte level in the batteries? 

 
a. Top of the split ring 
b. To the split ring 
c. Top of the filler neck 
d. Bottom of the filler neck 

  
Item 8 When checking the hydraulic reservoir fluid, how should the ramp be 

positioned? 
 
a. Open 
b. Closed 
c. On a 35-degree angle 
d. Level with the ground supported by a block or other support device 

Continued on next page 
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Lesson 2 Exercise, Continued 

  
Answers The table below provides the correct answers to the exercise items.  If you 

have any questions, refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 c 1-22 
2 b 1-22 
3 a 1-22 
4 c 1-22 
5 e 1-22 
6 a 1-22 
7 b 1-26 
8 b 1-27 
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STUDY UNIT 2 

CHECKS OF THE SUSPENSION SYSTEM AND HULL 

Introduction 

 
Scope Preventive maintenance checks are performed by the user or operator of the 

vehicle or equipment, and are required to provide proper use, care, operation, 
cleaning, preservation and lubrication. 
 
This study unit will guide you through the process of operational checks on 
the Ram/RS suspension and hull. 

 
In This Study 
Unit  

This study unit contains the following lessons: 

 
Topic See Page 

AAV Ram/RS Hull 2-3 
Suspension Hardware  2-17 
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LESSON 1 

AAV RAM/RS HULL  

Introduction 

 
Scope The AAV RAM/RS hull and suspension requires multiple checks before 

being placed into operation.  Lesson 1 will instruct you how to conduct those 
checks in accordance with the technical manual. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify what to inspect on the bow plane. 
 
• Determine what to check for on the plenum cover assemblies. 
 
• Identify what to check for on the hatch components. 

  
In This Lesson  This lesson contains the following topics: 
 

Topic See Page 
Introduction 2-3 
Operational Checks for Exterior Bow  2-4 
Exterior Aft of the AAV Hull 2-7 
Topside of the Vehicle 2-10 
Lesson 1 Exercise 2-15 
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Operational Checks for Exterior Bow  

  
Hull The hull is the cavity of the vehicle that serves as the base for all components.  

To perform operational checks, you must check the bow portion of the hull 
for damage and bare metal.  Remove the two forward hull drain plugs and 
observe any drainage.  Check for excessive amounts of oil, coolant, or 
hydraulic fluid that could indicate leaks.  Reinstall drain plugs using some 
type of anti-seize grease.  Unprotected hull plugs can seize into the hull 
threads requiring organizational maintenance to be removed. 

  
Bow Plane The bow plane is located on the forward slope of the bow.  It is used to keep 

the bow from becoming submerged during water operations.  
 
When performing operational checks, you should check the bow plane for 
damage and bare metal.  Check the lines for hydraulic leaks, corrosion, and 
proper lubrication. 

  
Headlights The headlights are located on the port and starboard sides of the bow.  They 

are used for administrative, non-tactical night driving. 
 
You should check the headlights for loose mounting hardware, loose 
electrical connections, corrosion, and damage. 

Continued on next page 
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Operational Checks for Exterior Bow, Continued 

  
Diagram The below graphic shows the front of the AAV hull. 

 

 

Continued on next page 
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Operational Checks for Exterior Bow, Continued 

  
Towing Eyes The towing eyes are located on the bow slope and are used to attach towing 

bars, tow cables, and shackles for various reasons. 
 
You should check the towing eyes for loose mounting hardware and damage.  
The mounting bolts should be tight and undamaged. 

  
Track Shrouds The track shrouds are located on each forward side of the hull covering a 

portion of the final drives, sprockets, and track.  The shroud aids in keeping 
out debris from the sprockets and aids in funneling water. 
 
Check both track shrouds for loose mounting hardware and damage.  Remove 
the forward shroud bolt to drain the pontoon. 

  
Diagram The below graphic depicts the port bow of the AAV. 
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Exterior Aft of the AAV Hull 

  
Tow Pintle When performing operational checks on the exterior aft of the AAV, the first 

item to check is the tow pintle.  The tow pintle is located on the stern of the 
vehicle at the base of the ramp.  It is used to hook up a tow bar for towing 
vehicles and other equipment on land. 
 
You should check the tow pintle for cracks, missing or broken parts, and 
proper lubrication.  Rotate it a couple of times to ensure that it does not bind.  
Check the mounting hardware for tightness. 

  
Diagram The below graphic depicts the tow pintle and the taillights/stoplights. 

 

  
Taillights/ 
Stoplight 

The taillights/stoplight are located on the port and starboard stern of the 
vehicle.  They are used to signal stopping of the vehicle, during daylight and 
night operations. 
 
Check the taillights for damage, loose electrical connections and mounting 
hardware.  Have someone turn on the vehicle master switch and service light 
switch and check taillights for proper operation. 

Continued on next page 
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Exterior Aft of the AAV Hull, Continued 

  
Ramp Hinges 
and Towing 
Eyes 

The ramp hinges and towing eyes are located at the bottom, stern of the 
vehicle.  The towing eyes are used for attaching tow cables and devices.  The 
ramp hinges are used to attach the ramp to the hull. 
 
Check ramp hinges and towing eyes for cracks and loose mounting bolts.  
Apply a light coat of grease as needed per the lube guide in TM09674A-
10/3B. 

 
Ramp 
Personnel 
Hatch 

The ramp personnel hatch is located within the ramp.  The hatch is used for 
personnel entry and exit.  Follow the steps below when performing a pre-
operational check to the ramp personnel hatch. 

 
Step Action 

1 Check the personnel hatch for damage, loose mounting bolts, and 
proper operation. 

2 Check the hatch seal for cracks, cleanliness, and proper seal. 
3 Check the hatch retainer and spring latch on the back of the ramp 

for damage and tightness. 
4 Check the mounts for damage and loose mounting bolts. 

  
Aft Hull Drain 
Plugs 

The aft hull drain plugs are on the underside of the hull on both port and 
starboard sides.  They are used to drain any fluids that might leak into the 
hull.   
 
Remove the two aft hull drain plugs and observe any drainage.  Check for 
excessive amounts of oil, coolant, or hydraulic fluid that could indicate leaks.  
Reinstall drain plugs using some type of anti-seize grease.  Unprotected hull 
plugs can seize into the hull threads requiring organizational maintenance in 
order to be removed. 

Continued on next page 
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Exterior Aft of the AAV Hull, Continued 

  
Exterior Aft 
Graphic 

The graphic depicts the location of the ramp personnel hatch, hinges, and aft 
hull drain plugs. 
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Topside of the Vehicle 

  
Plenum Cover 
Assemblies 

The next pre-operation check will be on the topside of the vehicle.  The 
plenum cover assemblies consist of the air intake and exhaust grills, position 
indicators, plenum doors, hydraulic actuators, plenum door locks, and 
hydraulic lines.   
 
Their purpose is to close off air and exhaust in order to prevent water from 
entering the engine compartment during water operations.  During land 
operation, they allow air to be drawn through the forward assembly by the 
coolant fan, which is then forced through the radiator core then expelled 
through the aft assembly. 
 
Check the grills for debris and damage.  Check the brace rod, lifting lugs, 
strike plates, and handles for damage, cracks, and loose mounting hardware.  
Make sure screws are properly adjusted to keep handles from vibrating open. 

  
Topside 
Graphic 

The graphic below depicts hardware on top of the AAV. 
 

Continued on next page 
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Topside of the Vehicle, Continued 

  
Hand Rails and 
Mooring Cleats 

The handrails are located throughout the topside of the vehicle.  Their 
purpose is to provide assistance while climbing aboard the vehicle.  The 
mooring cleats are located at each corner of the topside and are used for water 
recovery operations.  Check the hand rails and mooring cleats for weld cracks 
and other damage. 

  
Searchlight 
Pintle 

The searchlight pintle is located forward of the drivers hatch and holds the 
searchlight when mounted.   
 
Check the searchlight mount and receptacle in front of the driver’s station for 
damage.  Install the searchlight to verify the outlet is operational. 

  
Ventilator 
Aspirator 
Valve 

The ventilator aspirator valve is located between the air intake and air exhaust 
grills.  It is used for the intake of air for engine combustion and personnel 
ventilation on land and water. 
 
Check the ventilator aspirator for debris and damage.  Make sure the screen is 
clear and the baffle moves freely. 

  
Ventilation Air 
Outlet 

Check the ventilation air ballistic cover, located just behind the rear plenum 
assembly, for damage and loose mounting hardware.  Make sure the screen is 
clear and undamaged. 

Continued on next page 
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Topside of the Vehicle, Continued 

  
Muffler The muffler is now located on the outside of the vehicle behind the troop 

commanders hatch.  The muffler reduces exhaust noise and channels exhaust 
out of the vehicle. 
 
Check the muffler and muffler guard for damage and loose mounting 
hardware.  The flapper valve should move freely. 

  
Muffler 
Graphic 

The below graphic shows the RAM/RS muffler located behind the troop 
commander hatch. 
 

  
Drivers and 
Troop 
Commanders 
Hatch Covers 

The drivers and troop commanders hatches are located port side forward.  The 
hatches allow entry and exit from the vehicle.  When the hatches are open, 
they allow for observation of terrain and a clear field of view.  When closed, 
they protect from overhead shrapnel and allows for watertight integrity during 
water operations. 
 
Check both hatches for damage, loose mounting hardware, proper lubrication, 
and smooth operation.  Operate the hatch covers to ensure that they lock in 
the proper lock-back positions.  Check the seals and pads for damage and 
proper mounting surfaces.  Vision blocks should be clear with no cracks. 

Continued on next page 
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Topside of the Vehicle, Continued 

  
Cargo Hatch 
Covers and 
Supports 

There are two cargo hatch supports on each side of the vehicle amidship.  The 
two cargo hatch covers lock back on these when in the fully open position. 
 
Check the cargo hatch covers, hinges, latches, bumpers, strike plates, and 
supports for damage, loose mounting hardware, and proper lubrication.  
Operate the hatch covers to ensure they lock in the open and closed positions.  
Check the seals and sealing surfaces for debris. 

  
Cargo Hatch 
Graphics 

The below graphic depicts the cargo hatch covers and supports. 
 

 

Continued on next page 
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Topside of the Vehicle, Continued 

  
Sea Tow  
Quick-Release 

The sea tow quick-release is located topside, aft, centerline of the vehicle.  It 
is used to release tow ropes from outside the vehicle. 
 
Check the sea tow quick-release for damage corrosion, proper operation, and 
lubrication.  Pull up on the release handle and pull down on the inside handle 
to work the release.  To reset the quick release, return the outside handle to 
the clip and push up on the inside handle until it is flush with the overhead. 

 
Sea Tow Quick-
Release 
Graphic 

The below graphic depicts the sea tow quick-release. 
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Lesson 1 Exercise 

  
Directions Complete exercise items 1 through 3 by performing the action required.  

Check your answers against those listed at the end of this lesson. 

  
Item 1 When inspecting the bow plane, you should check it for damage, bare metal 

and the 
 
a. excessive wear and corrosion. 
b. reservoir for proper level of 15/40 oil. 
c. steel braided lines for frays and excessive wear. 
d. lines for hydraulic leaks, corrosion, and proper lubrication. 

  
Item 2 When inspecting the plenum cover assemblies, check the grills for debris and 

damage, check the _________, lifting lugs, strike plates, and handles for 
damage, cracks, and loose mounting hardware.  Make sure screws are 
properly __________ to keep handles from vibrating open. 
 
a. seals/torqued 
b. radiator/lubricated 
c. brace rod/adjusted 
d. water tight seal/tightened 

  
Item 3 When inspecting the driver and troop commander’s hatches, you should 

check both hatches for 
 
a. damage, loose mounting hardware, proper lubrication, and smooth 

operation. 
b. damage, chipped paint, and troop accessibility. 
c. smooth operation, proper lubrication, cracks, or broken hardware. 
d. smooth operation, free movement, and loose mounting hardware. 

 Continued on next page 
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Lesson 1 Exercise, Continued 

  
Correct 
Answers 

The table below provides the correct answers to the exercise items.  If you 
have any questions, refer to the reference page listed for each item. 

 
Item Number Answer Reference Page 

1 d 2-4 
2 c 2-10 
3 a 2-12 
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LESSON 2 

SUSPENSION HARDWARE 

Introduction 

 
Scope The suspension system supports the vehicle with torsion bars, road arms, and 

road wheels.  Power to the track is provided via the power train through the 
final drive and sprocket assemblies.  This lesson will show you how to inspect 
the suspension and identify unserviceable hardware. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify ways to check for suspension damage. 

• Determine the correct oil level in the support roller hub. 

• Identify damage to a sight glass. 

• Identify torque specifications for suspension components. 

• Identify how to inspect RAM/RS shocks. 

• Identify how to check track tension. 

  
In This Lesson  This lesson contains the following topics: 
 

Topic See Page 
Introduction 2-17 
Inspecting RAM/RS Suspension 2-18 
Road Wheels and Support Rollers 2-20 
Sprockets and Idler Assemblies  2-22 
Shocks and Road Arms 2-25 
Track Assembly 2-26 
Lesson 2 Exercise 2-32 
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Inspecting RAM/RS Suspension 

  
Visual When working on the vehicle, a visual inspection should be performed.  If 

you see, hear, or smell anything unusual, check it out.  Look for chipped 
paint, weld cracks, leaking oil, and build up of salt corrosion.  Bent hardware 
or shiny surfaces could indicate surfaces are rubbing together.   

  
Physical A physical inspection can be performed by putting a hand or wrench on each 

and every part of the suspension.  Check for overly warm assemblies and 
loose or missing mounting hardware.  Check for loose assemblies by gently 
shaking them. 
 
WARNING: Personnel can be injured if a vehicle moves with someone 

under it.  Check to make sure the engine is not running, the 
vehicle master switch is off, and the parking brake is set.  
Before crawling under the vehicle, warn the other crew 
and/or put a warning note on the vehicle steering wheel. 

  
Suspension 
Graphic 

Below is a graphic depicting the RAM/RS suspension. 
 

Continued on next page 
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Inspecting RAM/RS Suspension, Continued 

  
Torquing When tightening bolts and setting the torque, use one of the star pattern 

sequences that is seen below unless otherwise stated in the maintenance task. 
 

 

  
Captive 
Washers and 
Lock Washers 

The Ram/RS suspension utilizes captive washers and screws with captive 
lock washers.  When you come upon either of these two items, examine the 
screw carefully.  If you find a captive flat washer on the screw, do not discard 
it.  If you find a captive lock washer on the screw, discard it. 
 
In other cases, the manufacturer may have substituted a screw and separate 
washer, or lock washer for a screw with captive washer.  When you find a 
screw with a separate lock washer, discard the lock washer.  In these cases, 
always keep the screw. 
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Road Wheels and Support Rollers 

  
Road Wheels Road wheels are constructed of steel and are smaller in diameter when 

compared to the P7A1 road wheel.  The purpose is to support the movement 
of the vehicle over the track assemblies. 
 
There are 24 road wheels, 6 sets for each side of the vehicle.  Inspect the road 
wheel mounting bolts and hub bolts for tightness.  Check the road wheels for 
cracks or chunking of rubber or the polyurethane disc.  Separation of half of 
the rubber contact from the metal, and/or chunking across half of the width of 
the wheel constitutes unserviceability.  Check for missing or damaged wear 
ring sections.  
 
CAUTION:     Wheels with damage, such as chunking or separation, may 

cause bearing and seal failure.  
 
Inspect for oil leaks on the hub gaskets, sight glasses, and wheel seals.  Make 
sure sight glass of each wheel is filled.  Add oil as needed. 
 
If oil is contaminated by water, it will be indicated by bubbles or a milky 
appearance. A seal may be leaking.  Notify organizational maintenance. 

  
Road Wheel 
Graphic 

The below graphic depicts an AAV RAM/RS dualed road wheel. 
 

 

Continued on next page 
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Road Wheels and Support Rollers, Continued 

  
Support Rollers The support rollers are mounted to the hull, supporting the upper return run of 

the track to help maintain even track tension.  If the support roller has cracks, 
separation of half rubber contact from metal, and/or chunking across half the 
width of the wheel, notify organizational maintenance. 
 
Check for leaking oil and loose mounting hardware.  Inspect the sight glass 
for breaks or cracks.  The sight glass window should be filled with oil. 

  
Types of 
Support Rollers 

There are two types of support rollers on the RAM/RS suspension, single and 
dual support rollers. 

 
Single Support Rollers Dual Support Rollers 

There are four single support rollers.  
Two are located on each side of the 
vehicle.  They are located between 
the 1st and 2nd road wheels, and 
between the 5th and 6th road wheels 
on each side of the vehicle. 

There are two dual support rollers.  
One on each side of the vehicle.  
They are located between the 3rd 
and 4th road wheels. 

 
Support Roller 
Graphic 

The below graphics shows a single support roller on the left and a dualed 
roller on the right. 
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Sprockets and Idler Assemblies 

  
Sprocket 
Carriers 

The purpose of the sprocket carrier is to connect the final drive to the sprocket 
rings.  There are two sprocket carriers located on the vehicle.  One on each 
side of the vehicle located just forward of the number one road arm and 
attached to the final drive output shafts.  Four sprocket rings are utilized, two 
on each carrier.   

  
Sprocket Rings The purpose of the sprocket rings is to lay the track and propel the vehicle. 

The sprocket rings are now mounted to the sprocket carrier with 15/16 bolts 
vice the ¾ bolts used in the older suspension.  Also, the 15/16 bolts are used 
for mounting the new sprocket ring, which are no longer secured by nuts.  
The bolts are threaded straight into the sprocket carrier and are secured by a 
locking tab.  There is a wear circle located on both sides of the drive sprocket. 

  
Sprocket 
Graphic 

The graphic below illustrates one sprocket carrier with two sprocket rings 
attached. 
 

 

Continued on next page 
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Sprockets and Idler Assemblies, Continued 

  
Check 
Sprockets 

Check the sprockets on both sides of the track for wear, cracks or bent 
damaged teeth.  If wear reaches the indicator circle, it is time to reverse or 
replace the sprockets.  Check for loose mounting bolts.  If loose, torque to 
171 to 189 ft-lb. 

  
Sprocket 
Indicator Circle 
Graphic 

The graphic below shows the wear indicator circle that is used for checking 
track wear. 
 

 

  
Idler Assembly The idler assemblies are located on both the port and starboard side of the hull 

of the vehicle located just aft of the number six road wheel.  They are 
connected to the hull and track tension adjuster.  Their purpose is to maintain 
track tension and alignment. 

Continued on next page 
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 Sprockets and Idler Assemblies, Continued 

  
Inspecting the 
Idler 
Assemblies 

Check the idler wheel for cracks, damage, and tight mounting bolts.  Check 
the hub gasket, sight glass and wheel seals for leaks.  Oil should fill the sight 
glass, add oil as needed.  Check the adjuster assembly for broken mounting 
hardware, loose bolts, and leaks around the collar. 

  
Idler Assembly 
Graphic 

The graphic below shows the return idler wheel on the left and the track 
tension adjuster on the right. 
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Shocks and Road Arms 

  
Shocks There are eight shocks found on the RAM/RS suspension replacing the older 

six shocks.  They are used to stabilize the movements of the vehicle on its 
suspension.  These shocks are larger and stronger as compared to the older 
style that is found on the P7A1 suspension.  The shocks are located between 
the 1st and 2nd road wheels, 2nd and 3rd road wheels, 3rd and 4th road 
wheels, and 5th and 6th road wheels of each side. 

 
Inspecting 
Shocks 

Check the shocks for leaking fluid, loose mounting hardware, dents, and 
cracks.  Additionally, attempt to manually shake the shock to check for worn 
bushings. 

  
Shock Graphic The graphic below depicts the AAV RAM/RS shock. 

 

 

  
Road Arms Road arms provide the mounting point for hubs, shocks and torsion bars.  The 

torsion bars provide support to road arms on the opposite side of the vehicle.  
There are twelve road arms mounted to the hull, six on each side of the 
vehicle.   

  
Inspecting 
Road Arms 

Check for broken, cracked, or bent road arms.  Road wheel arm mounting 
hardware should have a torque of 151 to 166 ft-lb. 

  
Torsion Bars Torsion bars provide downward pressure to the road arms which keep the 

vehicle raised and assist the shock absorbers in stabilizing the movements of 
the vehicle.  There are twelve torsion bars, six per side of the vehicle.   

  
Inspecting 
Torsion Bars 

Check the torsion bar anchors, splines, and end plugs in trunion support for 
looseness on both sides of the vehicle.  Check to see if the retaining ring is in 
place.  Check the torsion bar rubber boots for damage or tears. 
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Track Assembly 

  
Purpose The track purpose is to provide the foundation in which the vehicle travels on 

during land operations.  Two track assemblies are located on the port and 
starboard sides of the vehicle.  Each new assembly contains 85 track shoes.  
The track assembly has multiple parts that must be checked before operation, 
which are listed below. 
 
• Track Grouser 
• Track Pins 
• Track Pin Nuts 
• Track Shoe Pad and Mounting Studs 
• Track Shoe Bushings  
• Center Guides 
• Track Tension 

 
Track Grousers 
and Sprocket 
Windows 

Check the track grousers on both assemblies for wear.  If grouser is flush with 
track shoe boss, replace the track shoe.  If the sprocket window exceeds 3 
inches in length, replace the block. 

  
Track Grousers 
and Sprocket 
Window 
Graphic 

The graphic below shows the track grousers and sprocket windows. 
 

 

Continued on next page 
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Track Assembly, Continued 

  
Track Pins and 
Nuts 

Check track pins for stripped threads and the nuts for looseness or cracks.  If 
track pin nuts are loose, torque nuts to 299 to 335 ft-lb.  If cracked, replace 
track pin nuts and torque.  Use a ¾ inch drive torque wrench. 

  
Track Pin 
Graphic 

The graphic below depict the track pin found within the track block. 
 

 

Continued on next page 
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Track Assembly, Continued 

  
Track Shoe Pad Check track shoe pad mounting studs/nuts for looseness and stripped threads 

on both tracks.  If stripped, replace with new pad.  If the nut on the stud is 
loose, replace the nut and torque to 135 to 155 ft-lb.  Use ½ inch drive torque 
wrench. 
 
Check the height of the track shoe pads.  If height of pad is less than 1/16 inch 
above the grouser, replace the pad.  If six places on one pad are chunked more 
than ¾ inch deep, replace the pad.  Insure all track pads are present. 

  
Track Shoe Pad 
Graphic 

The graphic below depicts the track shoe pad and the retaining nut that is 
located within the track block. 
 

 

Continued on next page 
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Track Assembly, Continued 

  
Track Shoe 
Bushings 

Check to see if track pin nuts are centered.  Off centered track pin nuts 
indicate worn bushings.  If worn bushings exist, replace both shoes. 

  
Track Shoe 
Bushings 
Graphic 

The graphic below depicts the track shoe bushing that is located within the 
track block. 
 

 

Continued on next page 
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Track Assembly, Continued 

 
Center Guides Center guides act as an alignment device to center the track as the road 

wheels and support rollers pass over them.  Check the thickness of the track 
center guides on both assemblies.  Measure ½ inch down from the top of the 
center guide.  At that point, measure thickness.  If center guide thickness is 
less than ⅜ of an inch thick, or center guide is broken or cracked, replace the 
shoe. 

  
Center Guide 
Graphic 

Displayed is a graphic of the center guide. 
 

 

Continued on next page 
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Track Assembly, Continued 

  
Track Tension The step action table below list the procedure to check track tension: 

 
 

Step Action 
1 Drive vehicle to firm level ground.  Utilize proper vehicle 

operation procedures and ground guides. 
2 Move gear selector to “N” (neutral). 
3 Allow vehicle to coast to a stop. 
4 Set the parking brake.  Set brake only after the vehicle has come 

to a complete stop. 
5 Attempt to turn rear support roller.  If rear support roller does not 

turn freely, track is too loose. 
6 Attempt to pass your index finger between track and rear support 

roller.  If index finger passes, track is too tight. 
 
 Note:   If your index finger cannot pass between track and rear support roller, 

and support roller turns freely, track needs no adjustment.  If track is 
too loose or too tight, consult TM 09674A-10/3B for the procedure to 
adjust the track tension. 
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Lesson 2 Exercise 

 
Directions Complete exercise items 1 through 9 by performing the action required.  

Check your answers against those listed at the end of this lesson. 

  
Item 1 What are the two ways to check for suspension damage? 

 
a. Visual and physical 
b. Visual and listening 
c. Physical and mechanical 
d. Mechanical and visual 

  
Item 2 In the sight glass window, what is the correct oil level in a support roller hub? 

 
a. One third full  
b. One half full  
c. Three quarters full  
d. Completely full  

  
Item 3 What constitutes an unserviceable sight glass? 

 
a. Scratches on the window 
b. Breaks or cracks 
c. Slightly discolored window 
d. Contaminated oil 

Continued on next page 
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Lesson 2 Exercise, Continued 

 
Item 4 Through 
Item 7 

Matching:  For items 4 through 7, match the amount of torque from column 2 
that best matches the item in column 1.  The answers in column 2 may/may 
not be used more than once. 

 
Column 1 
 
Item

Column 2 
 
Torque

___ 4. Sprockets 
___ 5. Road arms 
___ 6. Track pin nut 
___ 7. Track shoe pad nut 

a. 150 to 165 ft-lb. 
b. 135 to 155 ft-lb. 
c. 299 to 335 ft-lb. 
d. 151 to 166 ft-lb. 
e. 171 to 189 ft-lb. 

 
Item 8 When inspecting the RAM/RS shock, check for leaking fluid, 

 
a. loose mounting hardware, dents and cracks, and attempt to manually shake 

the shock to check for worn bushings. 
b. and dents. 
c. loose mounting hardware, and worn bushings. 
d. dents or cracks.  Additionally, apply a torque wrench to the mounting 

hardware to verify torque. 

  
Item 9 When checking the track tension, you should 

 
a. drive vehicle to adjust the tension. 
b. set the parking brake. 
c. apply steady pressure to the brakes until the vehicle stops. 
d. attempt to turn front support roller. 

 Continued on next page 
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Lesson 2 Exercise, Continued 

  
Correct 
Answers 

The table below provides the correct answers to the exercise items.  If you 
have any questions, refer to the reference page listed for each item. 

 
Item Number Answer Reference Page 

1 a 2-18 
2 d 2-21 
3 b 2-21 
4 e 2-23 
5 d 2-25 
6 c 2-27 
7 b 2-28 
8 a 2-25 
9 b 2-31 
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STUDY UNIT 3 

OPERATIONAL CHECKS OF FIRE EXTINGUISHERS, DRIVE 
BELTS, LAMPS, AND RAMP 

Overview 

   
Scope Study unit 3 will discuss the procedures for checking the serviceability of the 

onboard fire extinguishers, the AAV’s drive belts, lamps, and the operation of 
the ramp. 

  
In This Study 
Unit 

This study unit contains the following lessons: 

 
Topic See Page 

Fire Extinguishers 3-3 
Belts 3-11 
Lamps and Ramp Operation 3-19 
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LESSON 1 

FIRE EXTINGUISHERS 

Introduction 

   
Scope The AAV is equipped with a fixed and portable onboard fire extinguisher 

system.  This lesson will show you how to check the systems for proper 
operation. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify what to check on the fixed fire extinguisher for serviceability. 
 
• Identify what to check on the portable fire extinguisher for serviceability. 
 
• Determine the criteria to render a vehicle in a non-operational status for 

unserviceable fire extinguishers. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 3-3 
Fixed Fire Extinguishers 3-4 
Portable Fire Extinguisher 3-8 
Lesson 1 Exercise 3-9 
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Fixed Fire Extinguishers 

  
Fire 
Suppression 
System 

The fire suppression system consists of the manual fire suppression system, 
(MFSS), and the automatic fire sensing system, (AFSSS).  The MFSS is crew 
activated.  The AFSSS is fully automatic and is armed by placing the vehicle 
master switch in the on position. 

  
Halon The fire suppression system has four fixed halon charged fire bottles in the 

vehicle: one in the drivers station, one in the aft engine compartment, and two 
in the troop compartment.  The bottle in the troop compartment contains 17 
pounds of halon 1301.  The two fire bottles for the engine compartment 
contain 7 pounds of halon 1301 each. 
 
WARNING:     Halon, at normal temperatures, is a mildly toxic gas.  

Exposure can irritate eyes and throat and cause dizziness.  
When halon is exposed to very hot surfaces, it becomes a 
highly toxic gas.  Stop the engine before, or as soon as 
possible after discharging the fire extinguisher into the 
engine compartment.  After using the fire extinguisher, get 
all personnel out of the vehicle.  If you cannot get out, get as 
much fresh air into the vehicle as you can. 

Continued on next page 
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Fixed Fire Extinguishers, Continued 

  
Fire 
Suppression 
System Graphic 

The graphic below shows the placement of the fixed fire bottles. 
 

 
 

Continued on next page 
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Fixed Fire Extinguishers, Continued 

  
Serviceability When checking the fire bottle for serviceability, follow the steps below. 
 

Step Action 
1 Check the fixed fire extinguishers control valve, discharge tube, 

and nozzle for damage, cleanliness, and corrosion. 
2 Check the wire seal to be sure it is not broken.  Check the gauge to 

be sure that it has not lost pressure. 
3 Inspect the service tag to be sure all entries are up to date. 
4 Check the restraining clamps to ensure they are in place and 

properly secured. 

  
Serviceability 
Graphic 

The graphic below shows the location of the wire seal, gauge, and retaining 
straps that must be checked for serviceability. 
 

 

Continued on next page 
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Fixed Fire Extinguishers, Continued 

  
Fire Detection 
System 

When checking the fire detection system, follow the steps below. 

 
Step Action 

1 Check the fire detection sensors for serviceability by checking 
cleanliness, damage and corrosion. 

2 Ensure that all sensors are securely mounted to hull brackets. 
3 Check for the tightness of wiring harness connections. 
4 Check the fire detection control for cleanliness, damage, and 

corrosion. 
5 Ensure that the control is securely mounted to the hull bracket. 
6 Check for the tightness of wiring harness connections. 

  
Fire Detection 
System Graphic 

The graphic below shows one of the fire detection sensors. 
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Portable Fire Extinguisher 

  
Description The portable fire extinguisher is located on the interior, starboard aft 

bulkhead.  It contains 2.75 pounds of CO2 and is used for small fires not 
requiring the activation of the main fire bottles. 

  
Graphic The graphic below depicts the portable fire extinguisher. 

 

 

  
Serviceability Check the portable fire extinguisher seal to make sure it is intact and check 

the gauge to be sure that it has not lost pressure.  Check the service tag to 
ensure that it has been weighed and inspected within the last six months.  
Replace a defective extinguisher as soon as possible.  If one fire bottle is 
unserviceable, the entire system is considered unserviceable and will render 
the vehicle in a non-operational status. 
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Lesson 1 Exercise 

   
Directions Complete exercise items 1 through 3 by performing the action required.  

Check your answers against those listed at the end of this lesson. 

  
Item 1 What are four of the seven items you inspect when checking for serviceability 

of the fixed fire extinguishers? 
 
a. control valve, discharge tube, nozzle, and service tag 
b. wire seal, gauge, discharge tube, and the chromed fitting 
c. gauge, discharge tube, the chromed fitting, and the control valve 
d. control valve, nozzle, flange, and service tag 

  
Item 2 What items do you check on the portable fire extinguisher for serviceability? 

 
a. Loss of pressure in fire bottle 
b. Faded or discolored fire bottle 
c. Placement of fire bottle mount 
d. Serviceable seal 

  
Item 3 How many fire bottles must be unserviceable to render the vehicle in a non-

operational status? 
 
a. One 
b. Two 
c. Three 
d. Four 

 Continued on next page 
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Lesson 1 Exercise, Continued 

  
Answers The table below provides the correct answers to the exercise items.  If you 

have any questions, refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 a 3-6 
2 a 3-8 
3 a 3-8 
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LESSON 2 

BELTS 

Introduction 

   
Scope Lesson 2 will instruct you on the location and serviceability checks of the 

vehicles drive belts. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Determine the serviceability of coolant fan belts. 
 
• Identify the coolant pump drive shaft and belt. 
 
• Determine the proper adjustment of the generator belt. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 3-11 
Coolant Fan Belts 3-12 
Coolant Pump Belt 3-14 
Generator Belt 3-15 
Lesson 2 Exercise 3-16 
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Coolant Fan Belts 

  
Drive Belts The coolant fan drive belt is connected to the coolant fan drive shaft pulley, 

which is driven by the power take off unit.  These components work together 
to power the coolant fan. 
 
To inspect the coolant fan drive belt, you must turn the pulley and examine 
the belt for cracks and wear.  The pulley should move freely and smoothly 
with no binding or unusual noises.  The belt should be taut with little or no 
excess play.  Check the hardware to ensure it is tight.  Make sure the fan drive 
arm is not touching other hardware.   

  
Drive Belt 
Graphic 

The below graphic depicts the coolant fan drive belt as seen from the 
starboard side of the vehicle and from the bow of the vehicle. 
 

 

Continued on next page 
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Coolant Fan Belts, Continued 

  
Drive Shaft Check the fan shaft for cracks, corrosion, loose mounting bolts, proper 

lubrication, and safety wire.  Shake the fan shaft to ensure that there is no 
excessive play in the universal joints.  Too much play may indicate bad 
bearings. 

  
Drive Shaft 
Graphic 

The below graphic depicts the coolant fan drive shaft as seen from the 
starboard side of the AAV. 
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Coolant Pump Belt 

  
Drive Belt The coolant pump circulates coolant through the engine, the oil coolers, 

radiator, and contact cooler.  The coolant pump drive belt is connected to the 
coolant pump pulley which is connected to the engine crankshaft pulley.  This 
enables the coolant pump to operate when the engine is running. 
 
Check the coolant pump drive belt for wear, cracking, and proper tension.  
The belt should be taut with little or no excess play.  If the belt is loose or 
shows signs of slippage, notify organizational maintenance.          

  
Drive Belt 
Graphic 

The below graphic shows the coolant pump with drive belt attached. 
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Generator Belt 

  
Drive Belt The generator is used to create electrical voltage when the engine is running.  

The generator powers the vehicle electrical system while simultaneously 
keeping the vehicle batteries charged.  The generator drive belt is connected 
to the generator pulley and the crankshaft pulley. 
 
When inspecting the drive belt, look for wear, cracking, and proper tension.  
The belts should be taut with little or no excess play.  If the belt is loose or 
shows signs of slippage, notify organizational maintenance. 

  
Drive Belt 
Graphic 

The graphic below depicts the generator drive belt. 
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Lesson 2 Exercise 

   
Directions Complete exercise items 1 through 3 by performing the action required.  

Check your answers against those listed at the end of this lesson. 

  
Item 1 When determining the serviceability of the coolant fan drive belt, you should 

check the belt for  
 
a. cracks and wear.  The belt should be taut with little or no excess play. 
b. discoloration, cracks, and unusual wear. 
c. 1 inch of deflection and signs of abnormal wear. 
d. cracks and wear.  The belt should have 2 inches of excess play. 

  
Item 2 The item below is a picture of what piece of hardware? 

 
a.  Power take off (PTO) 
b.  Coolant fan drive shaft with belt and pulley 
c.  Coolant tower pulley shaft drive 
d.  Generator drive belt with pulley 
 

 

Continued on next page 
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Lesson 2 Exercise, Continued 

  
Item 3 What is the proper adjustment of the generator belt? 

 
a. One to two inches of free play 
b. Minimum of 2 inches of free play 
c. Taut with no excess play 
d. Taut with one inch of excess play 

Continued on next page 
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Lesson 2 Exercise, Continued 

  
Answers The table below provides the correct answers to the exercise items.  If you 

have any questions, refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 a 3-12 
2 b 3-13 
3 c 3-15 
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LESSON 3 

LAMPS AND RAMP OPERATION 

Introduction 

   
Scope Your duties as an AAV crewman require you to operate the vehicles lighting 

system and ramp.  Lights and ramp operation are relatively simple, but if not 
alert, can cause a dangerous situation. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify the procedure for conducting a lamp test. 
 
• Identify how to operate the AAV’s external lights. 
 
• Identify safety procedures associated with ramp operation. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 3-19 
Lamps 3-20 
Vehicle Lighting 3-21 
Ramp Operation 3-26 
Lesson 3 Exercise 3-31 
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Lamps 

  
Lamp Test/ 
Warning 
Cancel Switch 

The lamp test/warning cancel switch tests the indicator panel lights for proper 
operation.  It is located on the right side drivers display next to the outside 
and panel lights control switch. 

  
Lamp Test To conduct a lamp test, place the switch in the lamp test position by pushing 

it upwards.  All indicator panel lights except for the bilge pump indicator and 
smoke generator lights will flash.  If you are wearing your CVC helmet, you 
will hear an audio warning signal in the earpieces.  Next, push the switch 
downwards to the warning cancel position.  All indicator lights will stop- 
flashing, and the audio warning signal in your CVC helmet will stop 
sounding. 

  
Lamp Test 
Control Panel 
Graphic 

The graphic below depicts a blown up view of the lamp test control panel that 
is located to the right of the drivers display module. 
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Vehicle Lighting 

  
Outside and 
Panel Lights 
Control Switch 

The outside and panel lights control switch turns the vehicle outside lights 
and display module lights on or off.  The outside light switch has five 
positions. 

 
Position Operation 

Off All lights off except display module 
Ser Drive Turn on headlights and service taillights/stoplight 
Stoplight Only stoplight operates 
Blackout 
(BO) 
Marker 

Turns on BO marker lights and BO stoplight 

BO Drive Turns on BO driving lights, BO marker lights, and BO 
stoplight 

  
Panel The panel light switch has four positions. 
 

Position Operation 
BRT Panel lights on bright 
Dim Panel lights on dim 
Off Panel lights are off 
Park Panel lights and left taillight on 

Continued on next page 
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Vehicle Lighting, Continued 

  
Control Switch 
Settings 

The graphics below represents the control switch settings for operating the 
blackout drives, blackout markers, and the blackout stoplights. 
 
 

 
 

 

Continued on next page 
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Vehicle Lighting, Continued 

  
Service 
Headlights 

 

Service headlights are located on the port and starboard side of the bow.  
They are used for administrative, non-tactical night driving. 
 
When inspecting the headlights, check for loose mounting hardware, loose 
electrical connections, corrosion, and damage.  With the master switch and 
service drive lights on, check the high and low beam bulbs for operation by 
pressing the dimmer switch located on the floorboard to the left of the brake 
pedal.  Next, check the operation of the blackout drive and blackout marker 
by adjusting the light switch to the appropriate setting. 

  
Service 
Headlights 
Graphic 

The below graphic displays a front and rear view of the service drive lights. 
 

       

Continued on next page 
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Vehicle Lighting, Continued 

  
Taillights/ 
Stoplights 

The taillights/stoplights are located on each port and starboard stern of the 
vehicle.  They are used to signal stopping of the vehicle, during daylight and 
tactical or non-tactical night driving. 
 
When inspecting the stoplights, check for damage, loose electrical 
connections, and mounting hardware.  Have another crewman turn on the 
vehicle master switch and service light switch.  Check the taillights/stoplight 
for operation by placing the control switch in all positions and then press the 
brake pedal.  Next, check the operation of the blackout drive and blackout 
marker by adjusting the light switch to the appropriate setting. 

  
Taillights/ 
Stoplight 
Settings 

The below graphic displays the different settings of the light control switch 
used when operating the taillights and stoplights. 
 

 

Continued on next page 
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Vehicle Lighting, Continued 

  
Dome Light The dome lights are located throughout the hull of the vehicle.  They provide 

interior lighting of the AAV.  The light has both white and blue lenses. 

  
Dome Light 
Graphic 

The below graphic depicts the dome light with a blown up view of the control 
switch. 
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Ramp Operation 

  
Ramp The ramp is located at the stern of the vehicle and is used to load cargo or 

troops.  The ramp contains the ramp personnel door, personnel door lock 
back, and the ramp vision block with guard. 
 
WARNING:     Persons in the path of the ramp while it is being lowered 

could be seriously injured or killed.  When lowering the 
ramp, ensure the ramp cable is connected and has no slack in 
it.  Always sound the horn before and again during actual 
lowering of the ramp.  Whenever possible, station a crewman 
at the rear of the vehicle to clear the ramp area and warn 
approaching personnel. 

  
Ramp Graphic The below graphic shows the interior and exterior view of the ramp. 

 

 

Continued on next page 
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Ramp Operation, Continued 

  
Inspecting the 
Ramp 

When inspecting the AAV ramp prior to operation, there are several items 
that must be checked.  From the inside of the vehicle you will check the 
hydraulic reservoir for proper fluid level, the ramp cable to verify it is taut 
with no slack or visible fraying.  You will verify the ramps latch dogs are 
secure and the personnel hatch is properly secured. 
 
Once the ramp has been lowered you will inspect the water tight seal around 
the stern of the AAV for dry rot, tears, and debris that would prevent a water 
tight seal.  Inspect the ramp latch dogs for proper adjustment, cracks, and 
loose hardware. 
 
CAUTION:     Lowering the ramp with ramp personnel door open could 

damage door.  Make sure door is closed and latched before 
operating the ramp. 

  
Ramp Lowered 
Position 

Below is a graphic showing a view of the back of the vehicle showing the 
ramp in the lowered position. 
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Ramp Operation, Continued 

  
Lowering the 
Ramp 

Lowering the AAV ramp is very simple, however it still requires you to pay 
attention to safety.  The engine does not have to be started to lower the ramp 
but you must place the master switch in the “ON” position in order to sound 
the horn. 
 
The table below shows the procedure for lowering the ramp. 

 
Step Action 

1 Close and latch ramp personnel door. 
 
Note:  Verify the ramp cable is tight with no slack. 

2 Sound horn to warn personnel in the area. 
 
Note:  This step may be skipped if the tactical situation warrants. 

3 Release safety catch and pull ramp lock handle down and aft. 
4 Move the ramp control handle to the “DOWN” position slowly.  

Once the ramp is fully lowered, release the handle. 
 
CAUTION:     Do not push the ramp control handle down quickly.  

The ramp will drop too fast and may be damaged if 
it strikes the ground hard. 

Continued on next page 
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Ramp Operation, Continued 

  
Raising the 
Ramp 

Before you can raise the ramp, you must first perform pre-operation checks 
and start the engine.   
 
The table below shows the procedure for raising the ramp. 

 
Step Action 

1 Check the personnel door to ensure it is properly secured. 
2 Verify ramping cable is clear of obstruction. 
3 Sound horn to warn personnel in the area.  This step may be 

skipped if the tactical situation warrants. 
4 Pull the ramp lock handle down and aft. 
5 Move the ramp control handle to the up position. 
6 Push the ramp lock handle forward and up, then engage the safety 

latch. 

  
Horn Button 
Location 
Graphic 

The below graphic shows the location of the horn button on the drivers 
display module. 
 

 

Continued on next page 
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Ramp Operation, Continued 

  
Ramp Controls 
Graphic 

The graphic below shows the ramp lock handle and ramp control handle. 
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Lesson 3 Exercise 

   
Directions Complete exercise items 1 through 6 by performing the action required.  

Check your answers against those listed at the end of this lesson. 

  
Item 1 To conduct a lamp test, place the switch in the lamp test position by pushing 

it _______.  All indicator panel lights except for the bilge pump indicator and 
smoke generator lights will flash. 
 
a. downwards 
b. upwards 
c. in 
d. until it locks 

  
Item 2 Through 
Item 5 

Matching:  For items 2 through 5, use the diagram below and match the letter 
of the item from column 2 that best matches the position in column 1.  The 
answers in column 2 may/may not be used more than once.  Place your 
responses in the space provided. 

 
Column 1 
 
Position 
 

Column 2 
 
Light 
 

___ 2. 
___ 3. 
___ 4. 
___ 5. 

 

a. BO Drive 
b. Service Drive 
c. BO Marker 
d. Stoplight 
e. Lock 

Continued on next page 
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Lesson 3 Exercise, Continued 

  
Item 6 What are the safety procedures for operating the ramp? 

 
a. Ensure the ramp cable is connected with no slack, sound the horn if 

tactical situation permits, and place a crewman to the rear of the vehicle 
to clear the ramp of personnel. 

b. Ensure the ramp cable is connected with no slack, sound the horn, and 
place a crewman to the rear of the vehicle to clear the ramp of personnel. 

c. Ensure the ramp cable is connected with no slack and place a crewman to 
the rear of the vehicle to clear the ramp of personnel. 

d. Ensure the ramp cable is connected with no more than 2 inches of slack, 
sound the horn, and place a crewman to the rear of the vehicle to clear the 
ramp of personnel. 

 Continued on next page 
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Lesson 3 Exercise, Continued 

  
Answers The table below provides the correct answers to the exercise items.  If you 

have any questions, refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 b 3-20 
2 a 3-24 
3 c 3-24 
4 d 3-24 
5 b 3-24 
6 b 3-26 
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STUDY UNIT 4 

ENGINE STARTUP AND SHUTDOWN PROCEDURES 

Overview 

   
Scope Now that you have been instructed on the pre-operation checks of the AAV, 

now you can learn how to start and shut down the AAV.  While not being an 
overly complicated process, each step must be followed in order so that the 
vehicle will start and shutdown. 

  
In This Study 
Unit 

This study unit contains the following lessons: 

 
Topic See Page 

Startup Procedures 4-3 
Freezing Conditions 4-25 

  

MCI Course 1800 4-1 Study Unit 4 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(This page intentionally left blank.) 

MCI Course 1800 4-2 Study Unit 4 



LESSON 1 

STARTUP PROCEDURES 

Introduction 

   
Scope Starting an AAV is a fairly simple procedure however, it is not as simple as 

placing the key in the ignition and putting it in drive as you would with an 
automobile.  This lesson will discuss the steps to start the AAV engine. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify normal starting conditions. 
 
• Identify normal operating ranges of gauges on the drivers display module. 
 
• Identify normal operating ranges of wet gauges. 
 
• Determine the engine shutdown procedures. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 4-3 
Before Starting the Vehicle 4-4 
Starting Under Normal Conditions 4-8 
Gauges 4-14 
Auxiliary Gauges 4-16 
Shutdown Procedures 4-18 
Lesson 1 Exercise 4-21 
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Before Starting the Vehicle 

  
Conditions Prior to starting the vehicle, you must determine what procedure to use.  If the 

air temperature is above 32 degrees Fahrenheit, you will use the normal 
conditions procedure.  If the air temperature is 32 degrees Fahrenheit or 
below, you will use procedures for under freezing conditions. 

  
Setting the 
Parking Brake 

The parking brake must be set before starting the vehicle.  Use the below 
procedure to set the brake. 

 
Step Action 

1 Press hard on the brake pedal with your foot, maintain pressure 
on the pedal while pulling the parking brake handle aft with 
your hand and turn it to the left, counter clockwise, until it 
locks. 

2 Remove your hand from the parking brake handle, and remove 
your foot from the brake pedal. 

3 Tap the brake pedal with your foot, the parking brake handle 
should not move and the brake pedal should remain depressed if 
the brakes are fully set. 

  
Parking Brake 
Graphic 

The below graphic shows the parking brake assembly. 
 

 

Continued on next page 
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Before Starting the Vehicle, Continued 

  
Items to Check Once the parking brake is set, there are five items that must be checked before 

beginning the startup of the AAV. 
 

Item Check 
1 The smoke switch guard is closed. 

 

 
 

2 The blue smoke generation system manual control is in the off 
position. 
 

 
 

Continued on next page 
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Before Starting the Vehicle, Continued 

  
Items to Check, 
continued 

 

 
Item Check 

3 The transmission gear selector is in neutral. 
 

 
 

4 The hand throttle in the idle position. 
 

 

Continued on next page 
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Before Starting the Vehicle, Continued 

  
Items to Check, 
continued 

 

 
Item Check 

5 The fuel control lever is in the off position. 
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Starting Under Normal Conditions 

 
Hydrostatic 
Lock 

Hydrostatic lock means that one or more of the engine’s cylinders have filled 
up with a fluid such as diesel fuel, oil, or water.  Attempts to start an engine 
with hydrostatic lock will cause severe damage to the internal parts of the 
engine. 
 
CAUTIONS:     Do not start the vehicle engine if fire suppression cylinders 

have been discharged into the vehicle.  Halon gas 
contaminates the engine oil and can damage the engine.  
Notify your organizational maintenance of discharged fire 
suppression cylinders. 

 
 To prevent hydrostatic lock, turn off the manual fuel shut off 

valve after engine operation. 

Continued on next page 
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Starting Under Normal Conditions, Continued 

  
Starting 
Procedure, 
continued 

The procedure for starting of the AAV engine under normal conditions is 
shown in the step action table below. 

 
Step Action 

1 Place the vehicle master switch in the on position. 
   

 
 

2 Place the mode selector switch in the land position. 
 

 
 

 
 

Continued on next page 
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Starting Under Normal Conditions, Continued 

 
Starting 
Procedure, 
continued 

 

 
Step Action 

3 Check for hydrostatic lock of the engine by pressing the starter 
switch for 5 seconds.   
 

 
 
Note:   If the engine does not crank over, or cranks over one or 

two times and stops during the 5 second period, do not 
make any further attempts at starting the engine!  Notify 
organizational maintenance of the problem. 

4 If the engine turns over normally during the 5 second period, 
continue to press the starter switch for 15 seconds to sufficiently 
prime the lubrication system in the engine. 

Continued on next page 
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Starting Under Normal Conditions, Continued 

 
Starting 
Procedure, 
continued 

 

 
Step Action 

5 Place the fuel control lever in the on position 
 

 
 
CAUTION:   Turning the fuel control on, starts the fuel pumps 

and fuel flow, do not place fuel control on until 
ready to start the engine. 

6 Place the lamp test/warning cancel switch to lamp test position.  
All panel lights except the bilge pump indicator and smoke 
generator should flash. 
 

 
 

Continued on next page 
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Starting Under Normal Conditions, Continued 

  
Starting 
Procedure, 
continued 

 

 
Step Action 

7 Place the lamp test/warning cancel switch to warning cancel and 
release it.  At this time all panel lights should stop flashing. 
 

 
 

8 Press the starter switch firmly to engage the motor. 
 

 
 
Note:   The manual fuel shutoff valve must be turned on when 

starting the engine. 

Continued on next page 
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Starting Under Normal Conditions, Continued 

 
Starting 
Procedure, 
continued 

 

 
Step Action 

9 Release the starter switch once the engine starts. 
 
Notes:   If the engine fails to start within 30 seconds, stop and let 

the starter motor cool down for 2 minutes. 
 

 If surrounding air temperature is below 50 Fahrenheit 
degrees, use the cold start system to preheat the engine  
during starting.  The cold start switch should be cycled 
one second on, and one second off, while cranking the 
engine. 
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Gauges 

  
Checking the 
Gauges 

Once you have your vehicle started, you must continually monitor the  
AAV’s gauges to ensure all systems are operating properly.   
 
Before you move the vehicle, make sure you check the following gauges for 
proper readings: 
 
• Transmission Oil Pressure Indicator 
• Air Restriction Indicator 
• Engine Oil Pressure Indicator 
• Battery Volts Indicator 
• Check Fuel Level Indicator 

  
Gauge 
Readings 

Check gauge readings on the drivers display module (DDM) for proper 
readings. 

 
Gauge Reading 

Transmission Oil Pressure Indicator 180 to 200 PSI 
Air Restriction Indicator 0 to 25 inches 
Engine Oil Pressure Indicator at 2800 RPM 
 
CAUTION:     To avoid engine damage, 

stop the engine if there is no 
oil pressure reading within 
15 seconds after starting. 

55 to 75 PSI 

Battery Volts Indicator 25 to 29 Volts 
Check Fuel Level Indicator For sufficient fuel 

Continued on next page 
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Gauges, Continued 

  
Drivers Display 
Module 
Graphic 

The graphic below shows the DDM with the proper readings. 
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Auxiliary Gauges 

  
Transmission 
Oil Pressure 
Indicator 

The transmission oil pressure indicator is a wet gauge connected to the 
transmission.  The gauge shows the transmission oil pressure while the engine 
is running.  Normal pressure is 180 to 200 psi. 

  
Transmission 
Oil Pressure 
Indicator 
Graphic 

The graphic below depicts the transmission oil pressure indicator that is 
located above the DDM. 
 

 

  
Oil Pressure 
Indicator 

The oil pressure indicator is a wet gauge connected to the engine that shows 
the engine oil pressure while the engine is running.  Normal pressure is 55 to 
75 psi. 

Continued on next page 
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Auxiliary Gauges, Continued 

  
Oil Pressure 
Indicator 
Graphic 

The graphic below depicts the engine oil pressure indicator that is located 
above the DDM. 
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Shutdown Procedure 

  
Shutdown The procedure to shutdown the AAV engine is shown in the step action table 

below. 

  
Step Action 

1 If the vehicle is in motion, bring the vehicle to a complete stop. 
2 Place the transmission gear selector in the neutral position. 

 

 
 

3 Set the parking brake. 
 

 

Continued on next page 
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Shutdown Procedure, Continued 

  
Shutdown 
Procedure, 
continued 

 

 
Step Action 

4 Allow the engine to idle at about 1000 rpm for 3 to 5 minutes to 
cool down the engine slowly.  If this is not possible, run the 
engine at a fast idle for at least 30 to 60 seconds. 
 

 
 

5 Place the fuel control lever to the off position to stop the 
engine. 
 

 

Continued on next page 
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Shutdown Procedure, Continued 

 
Shutdown 
Procedure, 
continued 

 

 
Step Action 

6 Place the master switch in the off position. 
 

 
 
CAUTION:     To prevent hydrostatic lock, turn off the manual 

fuel shutoff valve after engine operation. 
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Lesson 1 Exercise 

   
Directions Complete exercise items 1 through 7 by performing the action required.  

Check your answers against those listed at the end of this lesson. 

  
Item 1 Normal starting procedures are used when the air temperature is _________ 

degrees Fahrenheit. 
 
a. above 32  
b. below 32  
c. below 16  
d. above 38  

  
Item 2 Through 
Item 5 

Matching:  For items 2 through 5, place the letter of the normal operating 
reading from column 2 that best matches the DDM gauge in column 1.  The 
answers in column 2 may not be used more than once. 

 
Column 1 
 
DDM 
 

Column 2 
 
Reading 
 

___ 2.  Transmission Oil Pressure    
___ 3.  Air Restriction Indicator 
___ 4.  Engine Oil Pressure 
___ 5.  Battery Volts 

a. 25 to 29 volts 
b. 0 to 25 inches 
c. 55 to 75 PSI 
d. 180 to 200 PSI 
e. 26 to 30 volts 

Continued on next page 
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Lesson 1 Exercise, Continued 

  
Item 6 What is the normal operating range of the auxiliary transmission oil pressure 

indicator? 
 
a. 140 to 160 PSI 
b. 150 to 170 PSI 
c. 160 to 180 PSI  
d. 180 to 200 PSI  

  
Item 7 During engine shutdown procedures, what is the purpose of turning off the 

manual fuel shutoff valve? 
 
a. Prevent fumes from venting into the crew compartment. 
b. Retain pressure within the fuel system. 
c. Prevent overfilling of the fuel tank. 
d. Prevent hydrostatic lock.  

 Continued on next page 
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Lesson 1 Exercise, Continued 

  
Answers The table below provides the correct answers to the exercise items.  If you 

have any questions, refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 a 4-4 
2 d 4-14 
3 b 4-14 
4 c 4-14 
5 a 4-14 
6 d 4-16 
7 d 4-20 
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LESSON 2 

FREEZING CONDITIONS 

Introduction 

   
Scope When operating the AAV in freezing conditions, certain procedures must be 

modified to compensate for the extreme cold weather.  Starting the vehicle is 
one of the procedures that must be modified.  The following lesson will 
instruct you on how to start the AAV under freezing conditions. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify freezing startup conditions. 
 
• Identify the cold start switch. 
 
• Identify coolant operating temperature. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 4-25 
Starting the Engine 4-26 
Lesson 2 Exercise 4-36 
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Starting the Engine 

  
Freezing 
Conditions 

When the temperature is between 32 to -25 degrees Fahrenheit below 0, a 
different engine starting procedure is used to compensate for the extreme cold 
weather. 

 
Before Starting 
Procedures 

The before starting procedures under freezing conditions are the same as 
before starting procedures under normal conditions. 

   
Starting 
Procedure 

The procedure for the starting of the AAV engine under freezing conditions is 
shown in the step action table below.   

 
Step Action 

1 Place the vehicle master switch in the on position. 
 

 
 

2 Place the mode selector switch in the land position. 
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Starting the Engine, Continued 

 
Starting 
Procedure, 
continued 

 

 
Step Action 

3 Check for hydrostatic lock of the engine by pressing the starter 
switch for 5 seconds.   
 

 
 
Note:   If the engine does not crank over, or cranks over one or 

two times and stops during the 5 second period, do not 
make any further attempts at starting the engine!  Notify 
organizational maintenance of the problem. 

4 If the engine turns over normally during the 5 second period, 
continue to press the starter switch for 15 seconds to sufficiently 
prime the lubrication system in the engine. 

Continued on next page 
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Starting the Engine, Continued 

  
Starting 
Procedure, 
continued 

 

 
Step Action 

5 Disengage the hydrostatic steer unit (HSU) pulling the lever 
outboard, then aft. 
 

 
6 Place the mode selector switch in the water/tracks position. 

 

 
 
Note:   This closes the plenum doors and turns off the cooling 

fan. 

Continued on next page 
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Starting the Engine, Continued 

  
Starting 
Procedure, 
continued 

 

 
Step Action 

7 Disengage the power takeoff (PTO) by pulling the lever 
outboard, then forward. 
 

Continued on next page 
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Starting the Engine, Continued 

  
Starting 
Procedure, 
continued 

 

 
Step Action 

8 Place the fuel control lever in the on position. 
 

 
 
CAUTION:     Turning the fuel control on, starts the fuel pumps 

and fuel flow, do not place fuel control on until 
ready to start the engine. 

9 Hold the cold start switch on the on position, wait 60 seconds for 
the grid heater to warm up. 
 

 
 

Continued on next page 
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Starting the Engine, Continued 

  
Starting 
Procedure, 
continued 

 

 
Step Action 
10 Press the starter switch while holding the cold start switch on. 

 

 
  
Note:   If the engine does not start within 30 seconds, release the 

starter switch and continue holding up on the cold start 
switch.  Wait 30 seconds and attempt to start again. 

11 After the engine starts, release the starter switch and run the 
engine at 800 to 1000 rpm.  When the engine is running 
smoothly, after 2 to 5 minutes, release the cold start switch. 
 

 
 
CAUTION:     To prevent damage, do not let the engine idle 

more than 10 minutes at less than 1200 rpm.  If 
prolonged  static position is needed, idle at or 
above 1200 rpm. 

Continued on next page 
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Starting the Engine, Continued 

  
Starting 
Procedure, 
continued 

 

 
Step Action 
12 Make sure the parking brake is set. 

 

 
 
WARNING:     Someone could be killed or injured if vehicle 

surges forward.  Service brakes will not hold 
vehicle at full throttle when transmission is in 
1st, 2nd, or 3rd gear.  Do not run engine over 
1200 RPM when in gear. 

Continued on next page 
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Starting the Engine, Continued 

  
Starting 
Procedure, 
continued 

 

 
Step Action 
13 Place the transmission gear selector in 4th gear and hold at an 

engine speed of 1000 to 1200 rpm until coolant temperature 
reaches 155 Fahrenheit degrees. 
 

 
 

14 Return to idle and place gear selector in neutral position. 
 

 
 

Continued on next page 
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Starting the Engine, Continued 

  
Starting 
Procedure, 
continued 

 

 

Step Action 
15 Place the fuel control lever in the off position to stop the engine. 

 
CAUTION:     Engine and transmission damage can result if you 

engage or disengage the hydrostatic steer unit or  
power take off while running or cranking the  
engine.  Do not engage or disengage these 
components while running or cranking the 
engine. 

16 Engage the HSU by pulling the lever outboard, then forward. 
 

 
17 Engage the PTO by pulling the lever outboard then aft.  You 

may have to press the starter switch a couple of times, for the 
PTO to engage. 

 

Continued on next page 
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Starting the Engine, Continued 

 
Starting 
Procedure, 
continued 

 

 
Step Action 
18 Place the fuel control lever on, and start the engine. 
19 Place the transmission gear selector in 4th gear.  Hold an engine 

speed of 1000 to 1200 rpm for 5 to 10 minutes, or until coolant 
temperature reaches 170 Fahrenheit degrees. 
 

 
 

20 Return to idle and place the mode selector in land mode to turn 
on cooling fan and open plenum covers. 
 

 
 
CAUTION:     Cooling fan damage can result if engine speed is 

at high rpm when the cooling fan engages.  Place 
throttle  in idle position for 15 seconds before 
selecting land mode. 

21 The vehicle is now ready to commence normal operations. 
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Lesson 2 Exercise 

   
Directions Complete exercise items 1 through 3 by performing the action required.  

Check your answers against those listed at the end of this lesson. 

  
Item 1 Freezing starting procedures are used when the surrounding air temperature is 

 
a. below 32 degrees Fahrenheit. 
b. between 32 and -25 degrees Fahrenheit below 0. 
c. between 32 and 25 degrees Fahrenheit. 
d. below 0 degree Fahrenheit. 

  
Item 2  The arrow in the graphic below is pointing to what instrument on the DDM? 

 
a. Glow plug 
b. Panel light test switch 
c. Cold start switch 
d. Electric bilge pumps switch 

 
 

Continued on next page 
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Lesson 2 Exercise, Continued 

  
Item 3 While operating the AAV under freezing conditions, what should the coolant 

temperature reading reach before operating the vehicle? 
 
a. 145 degrees Fahrenheit  
b. 155 degrees Fahrenheit 
c. 165 degrees Fahrenheit 
d. 175 degrees Fahrenheit 

 Continued on next page 
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Lesson 2 Exercise, Continued 

  
Answers The table below provides the correct answers to the exercise items.  If you 

have any questions, refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 b 4-26 
2 c 4-26 
3 b 4-33 
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STUDY UNIT 5 

WATER OPERATION 

Overview 

   
Scope Before entering the water, you must perform a series of pre-water operational 

checks.  These checks are designed to ensure a safe and efficient water 
operation. 

  
In This Study 
Unit 

This study unit contains the following lessons: 

 
Topic See Page 

Drain Plugs and External Hardware 5-3 
Ventilation System 5-13 
Water Drive System and Bilge Pumps 5-25 
Waterborne Safety 5-35 
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LESSON 1 

DRAIN PLUGS AND EXTERNAL HARDWARE 

Introduction 

   
Scope This lesson covers areas that must be checked for water operation of the 

Assault Amphibious Vehicle (AAV).   

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Determine vehicle drain plugs that must be inspected for water operations. 
 
• Identify the purpose of the grill intake handles and locking lugs. 
 
• Determine what items to inspect on the heater exhaust outlet. 
 
• Determine what to check on the hatch seals and security of all watertight 

hatches.  

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 5-3 
Drain Plugs 5-4 
Topside Watertight Checks 5-7 
Lesson 1 Exercise 5-11 
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Drain Plugs 

  
Hull Plugs The four hull drain plugs are used to drain fluid from the hull.  They are 

located underside on all four corners and must be checked prior to entering 
the water.  Make sure they are tight with no fluid leaking from any of the 
plugs.  Evidence of fluid indicates a build up of fluid in the hull.  
 
WARNING:     Personnel can be killed or injured if a vehicle moves with 

someone under it.  Check and make sure the engine is not 
running, the vehicle master switch is off, and the parking 
brake is set.  Before crawling under the vehicle, warn the 
other crewman and put a warning note on the steering wheel. 

  
Hull Plug 
Locations 

The graphic below depicts the four hull plugs on the underside of the AAV. 
 

 
 

 
 

Continued on next page 
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Drain Plugs, Continued 

  
Contact Cooler 
Plugs 

The contact cooler drain plugs are located about amidship on the underside of 
the vehicle.  They are used to drain the contact cooler.  Verify these plugs are 
tight and are not allowing any seepage of coolant. 

  
Contact Cooler 
Plugs Location 

The graphic below depicts the underside of the AAV showing the location of 
the contact cooler plugs. 
 

  
Pontoon Plugs The pontoon plugs are the first 3/4” bolts holding the track shroud on.  They 

are used to keep the pontoon watertight and provide drainage in case of 
leakage.  Inspect both bolts to ensure they are tight and free of debris on the 
coarse type threads that would prevent a watertight seal.  Verify that the bolt 
heads are not rounded off and the threads are serviceable and free of 
corrosion. 

Continued on next page 
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Drain Plugs, Continued 

  
Pontoon Plug 
Location 

The graphic below shows the location of the pontoon plugs. 
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Topside Watertight Checks 

  
Intake and 
Exhaust Grill 
Handles 

The air intake and exhaust grill handles are located on the forward end of 
each grill.  They are used for locking and unlocking the grills.  The forward 
set of handles contains locking lugs.  They are used to lock the handles closed 
and keep watertight integrity. 

  
Grill Handles 
Location 

The graphic below shows the location of the grill handles. 
 

 

  
Heater Exhaust 
Outlet 

The heater exhaust outlet is located topside, amidship, left of centerline.  It is 
used to expel heater exhaust gases.  Inspect the outlet to ensure it moves 
freely and is secured to prevent water from entering into the heater. 

Continued on next page 
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Topside Watertight Checks, Continued 

  
Heater Exhaust 
Outlet Location 

The graphic below depicts the heater exhaust outlet in the open and closed 
position from the outside and from the inside. 
 

 

 

Continued on next page 
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Topside Watertight Checks, Continued 

  
UGWS 
Watertight 
Plugs 

The weapon station houses the MK19 mod 3, 40-mm machine gun and the 
M2-caliber .50HB machine gun.  When not installed, a watertight plug is 
placed into the M2 cradle to prevent water from entering the weapons station. 

  
Placement of 
Watertight 
Plug 

The graphic below shows the placement of the watertight plug for the M2 
mount. 
 

 

Continued on next page 
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Topside Watertight Checks, Continued 

  
Personnel 
Hatches 

The topside hatches allow for entrance and exit from the vehicle.  When the 
hatches are open, they allow for observation of terrain loading of cargo or 
personnel.  When shut, they protect from overhead shrapnel and allows for 
watertight integrity during water operations. 
 
Inspect the hatch seal for cracks, tears, and dry rot.  Check for proper 
operation of the hatch locking handles.  A faulty seal will allow water into the 
vehicle and an improperly functioning locking handle could compromise 
watertight integrity. 

  
Hatch 
Inspection 
Diagram 

The graphic below depicts the troop commander hatch in the open position. 
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Lesson 1 Exercise 

   
Directions Complete exercise items 1 through 4 by performing the action required.  

Check your answers against those listed at the end of this lesson. 

  
Item 1 When conducting a pre-water operations check, how many hull drain plugs 

must be checked? 
 
a. one 
b. two 
c. three 
d. four 

  
Item 2 What is the purpose of the grill intake handles and locking lugs? 

 
______________________________________________________________

______________________________________________________________ 

 
Item 3 What items are inspected on the heater exhaust outlet? 

 
1. ___________________________________________________________ 

2. ___________________________________________________________ 

 
Item 4 What are three items to inspect on the topside hatches? 

 
1. _____________ 

2. _____________ 

3. _____________ 

Continued on next page 
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Lesson 1 Exercise, Continued 

 
Answers The table below provides the correct answers to the exercise items.  If you 

have any questions, refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 d 5-4 
2 To lock and unlock the 

grills.  To lock the 
handles closed and keep 
watertight integrity. 

5-7 

3 1. Ensure it moves 
freely 

2. Secured to prevent 
water from entering 
into the heater. 

5-7 

4 1. Cracks 
2. Tears 
3. Dry Rot 

5-10 
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LESSON 2 

VENTILATION SYSTEM 

Introduction 

   
Scope This lesson covers the ventilation system area.  This system provides fresh air 

to the engine and crew while conducting water tight operations.   

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify the function of the ventilator-aspirator valve. 
 
• Determine the function of the engine compartment ventilation system. 
 
• Identify the function of the plenum indicators. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 5-13 
Ventilation System 5-14 
Plenums 5-19 
Lesson 2 Exercise 5-23 
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Ventilation System 

  
Ventilator 
Aspirator Valve 

The ventilator aspirator valve is located in between the air intake and air 
exhaust grills.  It is used for intake of fresh air for engine combustion and 
personnel ventilation on land and in the water. 
 
Inspect the outer screen for damage and clogged screens.  The inner flapper 
valve should move freely up and down. 

  
Ventilator 
Aspirator Valve 
Location  

The graphic below depicts the ventilator aspirator valve. 
 

  
 

Continued on next page 
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Ventilation System, Continued 

  
Engine 
Compartment 
Ventilation Air 
Outlet 

The engine compartment ventilation air outlet is located aft of the air exhaust 
grill starboard of the vehicle centerline.  The control valve is located in the 
portside of the driver’s station.  It is used to expel air that has been ventilated 
through the personnel/engine compartment, drivers, troop commanders, and 
vehicle commander’s station. 

  
Engine 
Compartment 
Ventilation Air 
Outlet Control 

The graphic below shows the engine compartment ventilation air outlet 
control. 
 

 
 

Continued on next page 
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Ventilation System, Continued 

 
Vent Switch The vent switch is a three-position switch located on the right side of the 

driver’s instrument panel.  The switch will control the speed of the intake and 
exhaust fans.  When placed on high with the engine running, the intake fan 
runs on high speed, and the ventilation exhaust fan is on.  When in the low 
position, the intake fan runs a low speed and the ventilation exhaust fan is off.  
When in the off position, both fans are off. 

 
Vent Switch 
Location 

The graphic below depicts the vent switch. 
 

 

Continued on next page 
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Ventilation System, Continued 

 
Crew and 
Troop Vents 

Fresh air is distributed throughout the vehicle when the vent fan is running.  
Each of the crew and troop compartments have outlets that distribute the air. 

 
Vent Outlets 
and Controls 
Location 

The graphic below displays the location of the crew and troop vent outlets 
and controls. 
 

Continued on next page 
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Ventilation System, Continued 

 
Vent Air 
Bypass Valve 

The vent air bypass valve is located on the aft engine compartment bulkhead 
at the top, right hand side.  It diverts the ventilation system air from the troop 
compartment into the engine compartment.  Diverted position is considered 
the shutoff position.  It is normally left in the open position. 

 
Vent Air 
Bypass Valve 
Location 

The graphic below shows the location of the vent air bypass valve inside the 
AAV’s driver’s station. 
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Plenums 

  
Cover 
Assembly 

The plenum cover assembly consists of the following: 
 
• Air intake and exhaust grills 
• Position indicators 
• Plenums doors 
• Hydraulic actuators 
• Plenum door locks 
• Hydraulic lines 

  
Side View  The graphic below displays the plenums from a side view. 

 

Continued on next page 

MCI Course 1800 5-19 Study Unit 5, Lesson 2 



Plenums, Continued 

 
Door Indicator The plenum door indicator signifies whether the plenum doors are in the open 

or closed position.  When inspecting the indicators, check to make sure they 
are not bent and move smoothly as the plenums transition from open to closed 
positions. 

 
Location  The graphic below displays the location of the plenum door position 

indicators. 
 

 
 

 
Doors The plenum doors are located in the forward and aft plenum covers.  Their 

purpose is to close off the air intake and exhaust grills in order to prevent 
water from entering the engine compartment during water operation. 

Continued on next page 
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Plenums, Continued 

 
Intake and 
Exhaust  

This graphic below shows the location of the intake and exhaust plenum 
doors. 
 

 

Continued on next page 
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Plenums, Continued 

 
Hydraulic 
Actuating 
Cylinder 

The plenum door hydraulic actuating cylinders are located in the forward and 
aft plenum covers and are connected to the plenum doors.  Their purpose is to 
hydraulically open and close the plenum doors. 
 
When inspecting the cylinders, check for corrosion on all fittings and 
hardware.  Look for any signs of leaking hydraulic fluid on the cylinder and 
the lines going to and from the cylinder. 

 
Diagram  The graphic below depicts the plenum door hydraulic actuating cylinder. 

 

 

 
Locks The plenum door locks are located in the forward and aft plenum covers.  

Their purpose is to lock the plenum covers in the closed position. 
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Lesson 2 Exercise 

   
Directions Complete exercise items 1 through 3 by performing the action required.  

Check your answers against those listed at the end of this lesson. 

  
Item 1 The function of the ventilator aspirator valve is used 

 
a. to expel air, which has been ventilated through the personnel/engine 

compartment. 
b. for intake of fresh air for engine combustion and personnel ventilation on 

both land and water. 
c. for intake of fresh air for engine combustion. 
d. to expel air, which has been ventilated through the personnel 

compartment. 

 
Item 2 The function of the engine compartment ventilation system function is used 

 
a. to expel air that has been ventilated through the personnel/engine 

compartment. 
b. for intake of fresh air for engine combustion. 
c. to expel air that has been ventilated through the personnel compartment. 
d. as a fresh air intake for engine combustion and crew ventilation. 

  
Item 3 What is the purpose of the plenum door indicators? 

 
a. Signifies whether the plenum doors are in the open or closed position 
b. Indicates whether the mode selector is in water/tracks mode or water/jets 

mode 
c. Displays NBC protective posture of the AAV 
d. Shows whether the plenum doors are in the vent or sealed vent position 

Continued on next page 
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Lesson 2 Exercise, Continued 

  
Answers The table below provides the correct answers to the exercise items.  If you 

have any questions, refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 b 5-14 
2 a 5-15 
3 a 5-20 
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LESSON 3 

WATER DRIVE SYSTEM AND BILGE PUMPS 

Introduction 

   
Scope This lesson covers areas that must be checked on the AAV’s water drive 

system.    

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify the purpose of the hydraulic bilge pumps. 
 
• Identify the function of the water jet deflectors. 
 
• Determine the function of the water drive system and mid-ship bearing. 
 
• Identify the purpose of the bow plane. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 5-25 
Bilge Pumps 5-26 
Water Drive System 5-28 
Bowplane 5-31 
Lesson 3 Exercise 5-32 
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Bilge Pump 

  
Hydraulic Bilge 
Pump 

The hydraulic bilge pump operates under hydraulic pressure produced by a 
running AAV engine.  One is located in the forward port side of the engine 
compartment and one located in the aft starboard side of the troop 
compartment under the deck plates.  Their purpose is to pump water from the 
interior of the vehicle to the exterior of the vehicle. 
 
When inspecting the bilge pump, check for loose hydraulic fittings and 
seeping fluid from the lines.  The screen should be free of debris and the 
outlet tube should be clear not to prevent the discharge of water. 

  
Hydraulic Bilge 
Pump Graphic 

The graphic below displays a hydraulic bilge pump. 
 

 

Continued on next page 
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Bilge Pump, Continued 

  
Electric Bilge 
Pumps 

The electric bilge pump operates on electrical power drawn from the 
generator on a running AAV engine, or from batteries when the engine is not 
running.  One bilge pump is located in the forward starboard side of the 
engine compartment and the other is located aft portside of the troop 
compartment under the deck plates.  The electric bilge pump has the same 
purpose as the hydraulic bilge pump, to pump water from the interior of the 
vehicle to the exterior of the vehicle. 
 
When inspecting the electric bilge pump, check for loose electrical wires and 
connectors.  The screen should be free of debris and the outlet tube should be 
clear so as not to prevent the discharge of water.  All hose clamps should be 
tight so as to secure the tubing in place. 

 
Electric Bilge 
Pump Graphic 

The graphic below displays an electric bilge pump. 
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Water Drive System 

  
Components The water drive system consists of a port and starboard propulsion unit, 

reverse flow duct, deflector, drive shaft, midship bearing, and seal.  This 
system provides the AAV with mobility and speed in the water.  You must 
check the entire system to ensure it will function properly. 

  
Water Drive 
System Graphic 

The graphic below displays the water drive system. 
 

 

  
Propulsion 
Units and 
Water Jet 
Deflectors 

The water propulsion units contain an impeller which propels the vehicle in 
the water.  They are driven by the longitudinal drive shafts.  They are located 
at the aft of the vehicle, one on each side of the ramp.  Inspect the propulsion 
units for bent or broken fins.  Make sure the impellers are seated firmly with 
no lateral play.   
 
There is a water jet deflector attached to each propulsion unit to aid in 
steering of the vehicle.  The water jet deflector controls direction of the 
vehicle while waterborne.  They are electro-hydraulically operated and 
controlled from the steering wheel.  Inspect the deflectors for damage or loose 
mounting hardware. 

Continued on next page 
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Water Drive System, Continued 

 
Propulsion Unit 
Graphic 

The graphic below displays the propulsion units found on the aft of the 
vehicle. 
 

 

 
Longitudinal 
Drive Shaft 
with Midship 
Bearing 

The longitudinal drive shafts are driven by the right angle drive assemblies, 
and in turn drive the propulsion units.  The midship bearing and seal provides 
a support and seal in the hull for the aft section of the longitudinal drive shaft 
which connects at the hull to the drive shaft yoke.   
 
When inspecting the shaft and bearing, verify that it is tight and free of play.  
There should be no evidence of water seepage around the hull seal of the 
midship bearing. 

Continued on next page 
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Water Drive System, Continued 

 
Drive Shaft 
with Midship 
Bearing 
Graphic 

The graphic below displays the drive shaft with the midship bearing. 
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Bowplane 

  
Purpose The bowplane is used to keep the bow of the AAV from becoming submerged 

during water operations.  It is located on the forward slope of the bow. 

 
Controls The purpose of the bowplane controls is to control the flow of hydraulic fluid 

from the hydraulic reservoir to the bowplane hydraulic actuating cylinder to 
enable the bowplane to extend and retract.  The bowplane controls are located 
on the portside bulkhead just forward of the driver’s seat. 

 
Graphic The graphic below shows a frontal view of the AAV with a bowplane. 
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Lesson 3 Exercise 

   
Directions Complete exercise items 1 through 4 by performing the action required.  

Check your answers against those listed at the end of this lesson. 

  
Item 1 What is the purpose of the hydraulic bilge pump? 

 
______________________________________________________________

______________________________________________________________ 

  
Item 2 What is the function of the water jet deflectors? 

 
a.  Aids in controlling the draft of the vehicle. 
b.  Keeps water out of the propulsion units during water operations. 
c.  Control direction of the vehicle while waterborne. 
d.  Prevent debris from entering the impellers. 

 
Item 3 The water drive system provides the AAV with _________ and ________ in 

the water. 
 
a.  mobility, speed 
b.  mobility, maneuverability 
c.  speed, maneuverability 
d.  alternate power, maneuverability 

  
Item 4 What is the purpose of the bowplane? 

 
a. Provide additional armor for the bow of the vehicle. 
b. Aid in the steering of the AAV in sea state five. 
c. Allows the AAV to be more maneuverable in the surf zone. 
d. Keeps the bow of the AAV from becoming submerged during water 

operations. 

 Continued on next page 
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Lesson 3 Exercise, Continued 

  
Answers The table below provides the correct answers to the exercise items.  If you 

have any questions, refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 To pump water from 

the interior of the 
vehicle to the exterior 
of the vehicle 

5-26 

2 c 5-28 
3 a 5-28 
4 d 5-31 

 Continued on next page 
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LESSON 4 

WATERBORNE SAFETY 

Introduction 

   
Scope This lesson covers the special safety considerations needed for operating the 

AAV during water operations. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify special safety equipment for AAV. 
 
• Identify the waterborne operation safety brief for embarked personnel. 
 
• Determine what information is needed on the personnel manifest. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 5-35 
Equipment 5-36 
Safety Briefs 5-40 
Manifests 5-41 
Lesson 4 Exercise 5-42 
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Equipment 

  
Required 
Vehicle 

AAVs require special safety equipment while conducting water operations 
that would not necessarily be used while conducting land operations.  This 
equipment is normally maintained on the vehicle as part of the On Vehicle 
Equipment (OVE) gear.  Those special items are as follows: 
 
• Red and White Pyrotechnics 
• November Flag 
• Two 50 foot safety ropes with spliced ends 
• Two boat hooks 
• Searchlight or battle lantern 

  
Pyrotechnics Each AAV is required to have safety pyrotechnics on board during water 

operations.  Generally, two red and two white flares are the requirement.  The 
red flare is used to signal a sinking AAV.  The white flare is used to signal a 
disabled AAV.  The pyrotechnics will be stored in the red pyrotechnics box 
located in the troop commanders station. 

 
 The graphic below displays the red and white star parachute pyrotechnics. 

 

 

Continued on next page 
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Equipment, Continued 

  
November Flag Flags with special meanings in Navy signaling were given extra names.  

These flags are called governing flags.  They convey specific information 
about how to interpret a signal based on their position among the other flags 
raised.  The governing flags are called: Afirm (Affirmative), Int 
(Interrogatory), Negat (Negative), Option (Optional), Prep (Preparatory).  The 
Navy often substituted these special names for the standard word listed in the 
phonetic alphabet.  Each vehicle carries a November flag attached to a boat 
hook on the portside of the vehicle during water operations for emergency 
signaling. 

 
 The graphic below depicts the blue and white checkered November flag. 

 

 

Continued on next page 
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Equipment, Continued 

 
Safety Ropes Two 50-foot tow ropes with spliced eyelets and 36,500 pound breaking 

strength are positioned on the aft deck of the vehicle.  They are coiled and 
attached to the sea-tow quick release and are used for towing disabled 
vehicles while waterborne. 

 
 The graphic below displays the eyelets of the 50-foot safety rope. 

 

 
Boat Hooks Two boat hooks measuring 1.5 inch diameter, 94 inches long are stored on the 

vehicle.  One on the portside with a November flag attached and the other on 
the starboard side.  They are used to pick items up out of the water or to help 
keep vehicles stable while conducting troop transfers at sea.  

 
 The graphic below displays a boat hook. 

 
 

Continued on next page 
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Equipment , Continued 

 
Searchlight/ 
Spotlight 

The spotlight is mounted on the UGWS or forward of the drivers hatch.  Used 
to signal a disabled AAV at night by shining the beam vertically.  If the 
spotlight is inoperable, a battle lantern should be used in its place. 

 
 The graphic below displays a naval battle lantern and the vehicle spotlight. 
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Safety Briefs 

  
Waterborne A safety brief must be conducted for all personnel embarked on an AAV for 

water operations.  This precautionary measure is extremely critical for all 
embarked personnel.  It is essential that all personnel have a clear 
understanding of safety procedures while afloat. 

  
Example Embarked Troop Brief for Water Operation 

 
1. The crew chief is in command of the vehicle while afloat. 
 
2. In the event of emergency, remain calm and listen to the crew. 
 
3. The life preserver will be worn at all times. 
 
4. Do not inflate the life preserver while in the vehicle. 
 
5. While on board, weapons will be on safe, empty, and muzzle 

pointed down. 
 
6. Load only on command. 
 
7. Do not chamber a round until the vehicle has stopped and the ramp 

is going down. 
 
8. Do not touch latches, handles, or radio dials. 
 
9. Do not smoke. 
 
10. Remain seated. 
 
11. Do not exit the vehicle until it has come to a complete stop and the 

ramp is completely down. 
 
12. Do not exit over the sides of the ramp. 
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Manifests 

  
Purpose The AAV personnel are required to have a personnel manifest when 

conducting water operations.  All embarked personnel, to include crew 
members, will be included on the manifest list.  The list will include name, 
rank, and SSN of all personnel on the AAV. 

  
 
Example 
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Lesson 4 Exercise 

   
Directions Complete exercise items 1 through 3 by performing the action required.  

Check your answers against those listed at the end of this lesson. 

  
Item 1 During water operations, the November flag is attached to the 

_____________________ of the vehicle. 
 
a. boat hook on the starboard side 
b. boat hook on the portside  
c. cargo hatch on the portside 
d. antenna mast on the starboard side 

  
Item 2 Why must a waterborne safety brief be conducted for all embarked personnel? 

______________________________________________________________

______________________________________________________________ 

 
Item 3 What information is included on the personnel manifest? 

 
1. ___________________________________________________________ 

2. ___________________________________________________________ 

3. ___________________________________________________________ 

Continued on next page 
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Lesson 4 Exercise, Continued 

  
Answers The table below provides the correct answers to the exercise items.  If you 

have any questions, refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 b 5-37 
2 It is essential that all 

personnel have a clear 
understanding of safety 
procedures while afloat.

5-40 

3 1. Name 
2. Rank 
3. SSN 

5-41 
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STUDY UNIT 6 

DURING OPERATION CHECKS 

Overview 

   
Scope During operation of the AAV, it is necessary to perform checks to ensure the 

vehicle is operating properly.  This will consist of continually monitoring 
gauges and checking for proper operation of mechanical equipment. 

  
In This Study 
Unit 

This study unit contains the following lessons: 

 
Topic See Page 

Engine Operation 6-3 
Vehicle Operation 6-19 
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LESSON 1 

ENGINE OPERATION 

Introduction 

   
Scope This lesson will focus on the proper operation of the vehicle gauges, 

navigational system, and audio warning alarm. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify proper idle RPM of the engine. 
 
• Identify when the audio warning alarm will sound. 
 
• Determine the purpose of the audio warning alarm. 
 
• Identify the operating modes of the TACNAV. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 6-3 
Engine Idle and Acceleration 6-4 
Temperatures and Pressures 6-5 
Lesson 1 Exercise 6-16 
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Engine Idle and Acceleration 

  
Idle The idle of the stationary AAV engine should be smooth and steady around 

625 to 650 RPM.   The engine should not surge or hesitate.  If the engine is 
idling fast or slow, notify organizational maintenance. 

  
Tachometer 
Graphic 

The graphic below depicts the tachometer at idle. 
 

 
 

  
Acceleration While operating the AAV, the acceleration of the engine should be smooth 

and steady.  Check for a sound (engine missing) or hesitation as the throttle is 
applied.  The accelerator pedal should move freely with no binding or 
sticking. 
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Temperatures and Pressures 

  
Drivers Display 
Module 

The drivers display module (DDM) is located dead center of the instrument 
panel.  The DDM houses are your electronic indicators and should be 
considered your primary gauges.  When a reading fluctuates out of normal 
operating zones, an audio warning will be heard in your Combat Vehicle 
Crewman (CVC) helmet and the panel lights on the DDM will flash. 

  
DDM Graphic The graphic below is the driver’s display and shows all the gauges operating 

in normal ranges. 
 

Continued on next page 
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Temperatures and Pressures, Continued 

  
Audio Warning 
Alarm 

The audio warning alarm system is designed to alert the driver and crew when 
the vehicle is not operating in normal ranges.  When a reading fluctuates out 
of normal operating zones, an audio warning will be heard in your CVC 
helmet and the panel lights on the DDM will flash.  The crew should take 
immediate action to prevent damage to the vehicle. 

 
Alarm System 
Graphic 

The graphic below depicts the audio warning alarm located on the portside of 
the driver’s station. 
 

 

Continued on next page 
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Temperatures and Pressures, Continued 

 
Engine Oil 
Temperature 

The engine oil temperature is indicated on the drivers display module.  
Normal oil temperatures range from 200 to 235 Fahrenheit degrees.  If 
temperature exceeds 275 Fahrenheit degrees, an audio alarm will sound and 
display module lights will flash.  

 
Engine Oil 
Temperature 
Gauge 

The graphic below depicts the engine oil temperature pressure on the DDM 
operating in normal range. 
 

 
. 

Continued on next page 
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Temperatures and Pressures, Continued 

  
Engine Oil 
Pressure 

Engine oil pressure is indicated on the DDM and should read between 55 and 
70 psi.  If the engine oil pressure drops below 10 psi, the audio warning will 
sound and the display module lights will flash. 

 
Engine Oil 
Pressure Gauge 

The graphic below depicts the engine oil pressure gauge on the DDM 
operating in normal range. 
 

 

Continued on next page 
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Temperatures and Pressures, Continued 

  
Coolant 
Temperature 

The engine coolant temperature is displayed on the drivers display module.  It 
indicates the temperature of the engine coolant.  Normal temperature ranges 
from 170 to 200 Fahrenheit degrees.  If coolant temperature rises to 220 
Fahrenheit degrees or higher, the audio warning will sound and the display 
module lights will flash. 

  
Coolant 
Temperature 
Gauge Graphic 

The graphic below depicts the coolant temperature gauge on the DDM 
operating in normal range. 
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Temperatures and Pressures, Continued 

  
Transmission 
Oil 
Temperature 

The transmission oil temperature gauge shows the transmission oil 
temperature.  Normal operating temperature is 170 to 235 Fahrenheit degrees.  
If oil temperature goes above 275 Fahrenheit degrees, the display warning 
lights will flash and audio warning signal will sound in the driver’s 
communication helmet. 

 
Transmission 
Oil 
Temperature 
Gauge 

The graphic below depicts the transmission oil temperature gauge on the 
DDM operating in normal range. 
 

 

Continued on next page 
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Temperatures and Pressures, Continued 

 
Transmission 
Oil Pressure 

The transmission oil pressure is displayed on the drivers display module.  
Normal operating pressure ranges from 180 to 200 psi.  If the transmission oil 
pressure drops below 100 psi, the audio warning will sound and the display 
module lights will flash. 

  
Transmission 
Oil Pressure 
Gauge 

The graphic below depicts the transmission oil pressure gauge on the DDM 
operating in the normal range. 
 

 
 

Continued on next page 
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Temperatures and Pressures, Continued 

  
Tachometer The tachometer indicates the engine crankshaft speed in revolutions per 

minute and records total hours of operation.  The tachometer is located to the 
right of the drivers display module.  It should always read at least 625 RPM 
while the engine is running.  Any reading less than that indicates maintenance 
is needed and might result in the engine stalling.   
 
CAUTION:   Engine could be ruined if engine speed exceeds 3190 rpm.  Do 

not let engine speed go over maximum no load-governed speed 
of 3190 rpm at any time. 

  
Tachometer in 
Operation 
Graphic 

The graphic below depicts the tachometer while the AAV is in operation. 
 

 
 

Continued on next page 

MCI Course 1800 6-12 Study Unit 6, Lesson 1 



Temperatures and Pressures, Continued 

  
Voltage 
Indicator 

The battery voltage indicator shows the battery voltage output.   Normal 
voltage reading on the DDM is 24 to 28 volts.  If the volts exceed 30 volts or 
drops below 20 volts, the audio warning will sound and the panel lights will 
flash. 

  
Voltage 
Indicator in 
Operation 
Graphic 

The graphic below depicts the voltage indicator on the DDM operating in the 
normal range. 
 

 
 

Continued on next page 
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Temperatures and Pressures, Continued 

  
Air Cleaner 
Restriction 
Indicator 

The air restriction indicator will display the condition of the air filter element.  
Normal operating range on the drivers display module is 0 to 25 inches of 
water.  Too much air restriction will cause poor engine performance.  If 
indicator goes above 25 inches of H2O, display module warning light flashes 
and audio warning signal sounds in driver’s communication helmet. 

  
Air Restriction 
Indicator 
Gauge 

The graphic below depicts the air restriction indicator gauge found on the 
DDM. 
 

 
 

Continued on next page 
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Temperatures and Pressures, Continued 

  
Tactical 
Navigation 
System  

The Tactical Navigation System (TACNAV) is an electronic aid to assist the 
driver in navigation.  It is located in the driver’s station just above the DDM.   
 
The TACNAV system has two operating modes:  
 
• Compass mode 
• Navigation mode 
 
The compass mode displays only heading information obtained from the 
compass.  The navigation mode uses compass heading and distance over the 
ground for dead reckoning navigation when “steer-to” navigation display 
mode is set. 

  
TACNAV 
Display and 
Controls 

The graphic below displays the liquid crystal display module (LCD) and the 
control panel of the TACNAV.  Both items are located in the driver’s station 
of the AAV. 
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Lesson 1 Exercise 

   
Directions Complete exercise items 1 through 4 by performing the action required.  

Check your answers against those listed at the end of this lesson. 

  
Item 1 What is the proper idle RPM of the engine? 

  
a. 575 to 600  
b. 600 to 625  
c. 625 to 650  
d. 650 to 675  

  
Item 2 When will an audio warning alarm be sounded?  

______________________________________________________________ 
 
______________________________________________________________ 
 

  
Item 3 What is the purpose of the audio warning alarm? 

 
______________________________________________________________ 
 
______________________________________________________________ 
 

 
Item 4 What are the two operating modes of the TACNAV? 

 
1. ________________ 

2. ________________ 

Continued on next page 
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Lesson 1 Exercise, Continued 

  
Answers The table below provides the correct answers to the exercise items.  If you 

have any questions, refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 c 6-4 
2 When a reading 

fluctuates out of normal 
operating zones. 

6-6 

3 To alert the driver and 
crew when the vehicle 
is not operating in 
normal ranges. 

6-6 

4 1. Compass 
2. Navigation 

6-15 
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LESSON 2 

VEHICLE OPERATION 

Introduction 

   
Scope While the vehicle is in operation, you will need to look, listen, and observe 

for malfunctions of the vehicle.  Early detection of a malfunction will prevent 
unnecessary damage to the AAV. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Determine the use of the brake pedal. 
 
• Identify how to check steering response. 
 
• Determine engine speed while shifting forward gears. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 6-19 
Brakes and Steering Checks 6-20 
Transmission 6-22 
Lesson 2 Exercise 6-24 

  

MCI Course 1800 6-19 Study Unit 6, Lesson 2 



Brakes and Steering Checks 

  
Brake Pedal 
Operation 

The brake pedal controls the vehicle brakes.  The pedal is also used as a 
parking brake when the parking brake handle is set.  During the operation of 
the vehicle, you will be required to use the brakes at regular intervals.  The 
brake pedal should move smoothly and not bind.    
 
CAUTION:     Pump the brakes to slow the vehicle while going down steep 

grades.  This will keep the engine from overspeeding, and 
allow the brakes and transmission oil to cool. 

  
Brake Pedal on 
Steep Grades 

The graphic below shows the drivers station with the foot controls.  The 
bubble displays the pumping action of the brake pedal while going down 
steep grades. 
 

 
 

  
Steering 
Response 

The steering column in the AAV is similar to the steering column on a 
commercial car.  When checking the steering response, press down on the 
accelerator pedal to apply more power to the drive train as you steer left and 
right.  The steering should feel smooth without any binding or jerking. 
 
Note:   When turning in soft terrain, steer in 10 degree increments to avoid 

 buildup of debris in the suspension system. 

Continued on next page 
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Brakes and Steering Checks, Continued 

  
Steering 
Graphic 

The graphic below displays the driver’s station showing the turning motion of 
the steering wheel with an expanded view of the accelerator pedal. 
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Transmission  

   
Gears While operating the vehicle, you will periodically be required to shift gears.  

As you are moving forward, shift through the forward gears as your speed 
increases using the accelerator pedal as necessary.  The shifting should be 
smooth with no jerking or excessive noise coming from the transmission. 
 
The table below shows the proper engine speed and tachometer reading while 
shifting forward gears. 

 
Gear Selection Maximum Engine 

Speed 
RPMs 

1st to 2nd 5.5 MPH 2,300 
2nd to 3rd 10.5 MPH 2,500 
3rd to 4th 22.5 MPH 2,600 

4th 45 MPH 2,800 

  
Gear Selector 
Graphic 

The graphic below depicts the gear selector displaying all forward and reverse 
gears. 
 

 

Continued on next page 
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Transmission, Continued 

  
Downshifting  When you are downshifting through the forward gears you will be checking 

for smooth response from the transmission with no excessive noise. 
 
The table below shows the proper engine speed and tachometer reading while 
downshifting gears. 

 
Gear Selection Maximum Engine 

Speed 
RPMs 

4th to 3rd    23 MPH 2,600 
3rd to 2nd 12.5 MPH 2,500 
2nd to 1st      7 MPH 2,300 

  
Engine 
Response 

As you shift through gears, the engine should respond with even power 
without excessive engine noise.  Listen for unusual noises and whining that 
would indicate excessive RPMs.  The engine exhaust should remain clear.  
Dark or white smoke from the exhaust could indicate a problem. 

  
Reverse Gears 
and Pivot 

When shifting into the reverse gears, you will again be checking for smooth 
response from the transmission with no excessive noise.  Additionally, you 
will be checking the gear selector for any binding and ease of gear shifting. 

  
Reverse Gears 
Graphic 

The graphic below depicts a side view of the gear selector that shows the 
reverse gears in relation to the forward gears. 
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Lesson 2 Exercise 

  
Directions Complete exercise items 1 through 3 by performing the action required.  

Check your answers against those listed at the end of this lesson. 

  
Item 1 How should the brakes be operated while descending a steep grade? 

 
______________________________________________________________ 
 
______________________________________________________________ 

   
Item 2 How should you check for proper steering response? 

 
a. Apply variable pressure down on the accelerator pedal to apply more 

power then less power to the drive train as you steer left and right.  The 
steering should feel smooth without any binding or jerking. 

 
b. Turn the steering wheel with greater force the faster the AAV travels.  

The accelerator will be applied at variable speeds throughout the turn.  
The steering should feel smooth without any binding or jerking. 

 
c. Press down on the accelerator pedal to apply more power to the drive train 

as you steer left and right.  The steering should feel stiff and steady with 
little binding or jerking. 

 
d. Press down on the accelerator pedal to apply more power to the drive train 

as you steer left and right.  The steering should feel smooth without any 
binding or jerking. 

 
Item 3 What is the maximum engine speed when shifting from 2nd to 3rd gear? 

  
a. 5.5 mph/2,300 rpm 
b. 10 mph/2,000 rpm 
c. 10.5 mph/2,500 rpm 
d. 22.5 mph/2,600 rpm 

Continued on next page 
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 Lesson 2 Exercise, Continued 

  
Answers The table below provides the correct answers to the exercise items.  If you 

have any questions, refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 Pump the brakes to 

slow the vehicle while 
going down steep 
grades. 

6-20 

2 d 6-20 
3 c 6-22 
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STUDY UNIT 7 

AT HALT CHECKS 

Overview 

   
Scope At halt checks facilitate the critical requirement to maintain an operational 

ready AAV.  Designed to be quickly accomplished in a set sequence, these 
checks are designed to spot any problems that might arise during operation of 
the AAV.  Crew chiefs should ensure that all crewmembers have the required 
tools on hand to complete the task. 

  
In This Study 
Unit 

This study unit contains the following lessons: 

 
Topic See Page 

Fluids and Engine Compartment 7-3 
Hull and Suspension 7-19 

  

MCI Course 1800 7-1 Study Unit 7 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(This page intentionally left blank.) 

MCI Course 1800 7-2 Study Unit 7 



LESSON 1 

FLUIDS AND ENGINE COMPARTMENT 

Introduction 

   
Scope Upon initiating an at halt check, the driver will monitor the vehicles gauges 

while cooling down the AAV.  Upon shutdown, the crew will commence 
checking all of the fluids and the engine compartment for any deficiencies or 
malfunctions. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify proper gauge readings during an at halt check. 
 
• Identify the fluids to check. 
 
• Identify what to check on the coolant drive belt. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 7-3 
Requirements 7-4 
Gauges 7-5 
Fluid Level and Conditions 7-6 
Checking the Drive Belts 7-14 
Lesson 1 Exercise 7-16 
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Requirements 

  
Required Tools The list below identifies the minimum tools required in hand or within easy 

reach needed to perform the checks. 
 

Tool Purpose 
1 - rag per crewman Cleaning dipsticks and wipe up fluids 
1 - flashlight/battle lantern per 

crewman 
Adding artificial light where natural 
illumination is not sufficient 

1 - flat tip screwdriver Tightening hose clamps 
1 - 9/16” wrench Checking tightness of hardware 
1 - 1/2” wrench Checking tightness of hardware 
1 - 3/4” wrench Checking tightness of hardware 
1 - 12” or 15” crescent wrench Checking tightness of hardware 

 
Engine Cooling  Some checks will require the engine to be shutdown before the checks can be 

performed.  To avoid damage to the engine, the following cool down 
procedure must be followed:  Run the engine three to five minutes at 1000 to 
1200 RPMs to allow the engine to cool down before stopping the engine.  
You should never shutdown a hot engine as soon as the vehicle comes to a 
halt.  Improper cooling will result in damage to the engine and transmission. 
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Gauges 

  
Checking DDM Upon halting, the driver should check all the DDM gauges for normal 

readings with the engine at idle.  Temperatures will read at the higher end of 
normal operating temperatures and pressures will drop to the lower end of 
normal operating pressure. 

 
DDM Gauges 
At Halt 

The graphic below depicts a DDM with typical readings during an at halt 
check. 
 

 
Gauge 
Readings 

The table below list the acceptable gauge readings during an at halt check. 

 

Gauge Reading 
Transmission Oil Temperature 170 to 235 degrees 
Transmission Oil Pressure 180 to 200 psi 
Air Cleaner Restriction Indicator 0 to 25 inches of H20 
Engine Water Temperature 170 to 200 degrees 
Engine Oil Temperature 200 to 235 degrees 
Engine Oil Pressure 55 to 75 psi 
Fuel Level Verify minimum amount of fuel 
Battery Voltage 18 to 31 volts 
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Fluid Level and Conditions 

  
Precautions  There are precautions that must be taken when working with fluids on the 

AAV.  Make sure all wipe cloths are lint-free.  Clean areas around the fill cap 
and opening, fitting, and fitting housing.  This will keep loose dirt from 
getting into the system.  Make sure oil cans, spouts grease guns, and other 
lubrication tools are clean and dirt-free.  Do not let dirt, rust, paint, or lint get 
into the lubrication system. 

 
Fluids The following fluids will be checked during an at halt check: 

 
• Engine oil 
• Transmission oil 
• Final drive oil 
• Right angle drive oil 
• Hydraulic reservoir fluid 
• Coolant 

 
Engine Oil When checking the engine oil, procedures must be followed.  An accurate 

level check can only be done with a warm engine a few minutes after 
shutdown. 

  
Procedure for 
Checking 
Engine Oil 
Level 

The procedure for checking the engine oil level is shown in the table below.  

 
Step Action 

1 Remove access panel in driver’s station. 
2 Turn t-handle counterclockwise until dipstick is free. 
3 Check fluid level on dipstick.  It should be between the L and H 

marks.   
 
Note:   If fluid is low, add fluid to the engine until it reaches 

halfway between the L and H mark. 
4 Replace dipstick and check for proper sealing. 
5 Install access door. 

Continued on next page 
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Fluid Level and Conditions, Continued 

 
Warm Engine 
Oil Dipstick 

The graphic below displays the engine oil dipstick with an engine at operating 
temperature. 
 

 

 
Warm 
Transmission 
Oil 

The transmission oil is checked the same way as the engine oil; the only way 
to get an accurate reading is when the transmission is warm.  The oil should 
be golden in color.  If dark black oil or a burnt smell is evident, contact 
organizational maintenance. 

Continued on next page 
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Fluid Level and Conditions, Continued 

 
Procedure for 
Checking Warm 
Transmission 
Oil 

The procedure for checking the transmission oil level is shown in the table 
below. 

 
Step Action 

1 Remove access panel in driver’s station. 
2 Turn t-handle counterclockwise until dipstick is free. 
3 Check fluid level.  It should register between the add and full 

mark. 
4 Replace dipstick and check for proper sealing. 
5 Install access door. 

 
Transmission 
Dipstick 
Graphic 

The graphic below depicts the transmission dipstick during an at halt check. 
 

 

Continued on next page 
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Fluid Level and Conditions, Continued 

 
Check Final 
Drive Oil 

When checking the final drives oil level, make sure you check the oil level in 
both final drives in the same manner.  Both final drives dipsticks are located 
under the front plenums.  Check the dipstick tube and housing for loose 
hardware or leaking fluid.  Notify organizational maintenance if deficiencies 
are found. 

 
Procedure The table below is the procedure for checking the final drive oil level. 

 
 

Step Action 
1 Locate port and starboard final drives under the plenums. 
2 Turn t-handle counterclockwise until dipstick is free. 
3 Check the oil level.  It should be to the full level on the dipstick. 
4 Add oil if needed. 
5 Replace dipstick and check for proper sealing. 
6 Repeat the procedure for the opposite final drive. 

 
Oil Level and 
Check Areas 

The graphic below shows the oil level and areas to check for common leaks 
and loose hardware. 
 

 

Continued on next page 
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Fluid Level and Conditions, Continued 

 
Checking Right 
Angle Drive Oil  

When checking the right angle drives oil level, make sure you check both 
right angle drives in the same manner.  The portside is located under the troop 
commander’s seat.  The starboard side is located under the front plenums.  
The oil should be golden.  If metal shavings exist or the oil is milky or burnt, 
contact organizational maintenance. 

 
Procedure Below is the procedure for checking the right angle drives oil level. 
 

Step Action 
1 Locate port and starboard right angle drives. 
2 Turn t-handle counterclockwise until dipstick is free. 
3 Check oil level.  It should be to the full level on the dipstick. 
4 Add oil as needed. 
5 Replace dipstick and check for proper sealing. 
6 Repeat the procedure for the other right angle drive. 

 
Dipstick 
Graphic 

The graphic below depicts the right angle drive dipstick during an at halt 
check. 
 

 

Continued on next page 
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Fluid Level and Conditions, Continued 

 
Checking 
Hydraulic 
Reservoir Fluid 

When checking the fluid in the hydraulic reservoir, the ramp and water jet 
deflectors are closed, and the plenums are open.  Not having these assemblies 
set will give an improper reading on the reservoir dipstick.   

 
Procedure for 
Checking 
Hydraulic Fluid 

Below is the procedure for checking the hydraulic fluid level during an at halt 
check. 

 
Step Action 

1 Ensure ramp is closed. 
2 Ensure water jet deflectors are closed. 
3 Ensure plenums are open. 
4 Open access panel in driver’s station. 
5 Turn the dipstick counter-clockwise until the dipstick is free. 
6 Check fluid level.  It should be up to the full mark. 

 
Note:   Add fluid as needed. 

7 Replace dipstick and check for proper sealing. 
8 Close access door. 

Continued on next page 
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Fluid Level and Conditions, Continued 

 
Hydraulic 
Reservoir 
Dipstick 
Graphic 

The graphic below shows the hydraulic dipstick during an at halt check. 
 

Continued on next page 
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Fluid Level and Conditions, Continued 

 
Engine Coolant Open the ballistic cover and carefully remove the filler cap.  Coolant level 

should be level with the bottom of the filler neck.  Coolant should have a 
green tint and be free of oil and debris.  Notify organizational maintenance if 
debris is found. 
 
WARNING:     Hot coolant can burn you.  Do not touch a hot cap with your 

bare hand.  Do not fully open a hot filler cap.  Turn the cap 
slowly only until the pressure starts to escape from the 
escape holes.  Allow the cap to stay attached to the filler 
neck.  After all pressure has been released, remove the cap. 

 
Coolant Filler 
Cap Graphic 

The graphic below displays the coolant filler cap with ballistic cover. 
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Checking the Drive Belts and Hardware 

 
Checking 
Coolant Fan 

Check the fan shaft for cracks, corrosion, loose mounting bolts, proper 
lubrication, and safety wire.  Shake the fan shaft to ensure that there is no 
excessive play in the universal joints.  Too much play may indicate bad 
bearings. 

 
Coolant Pump Check the coolant pump drive belt for wear, cracking, and proper tension.  

The belt should be taut with little or no excess play.  If the belt is loose or 
shows signs of slippage, notify organizational maintenance. 

 
Coolant Pump 
Graphic 

The graphic below depicts the coolant pump with drive belt. 
 

 

Continued on next page 
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Checking the Drive Belts and Hardware, Continued 

 
Generator When inspecting the drive belt, look for wear, cracking, and proper tension.  

The belts should be taut with little or no excess play.  If the belt is loose or 
shows signs of slippage, notify organizational maintenance. 

 
Drive Belt 
Graphic 

The graphic below depicts the generator drive belt. 
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Lesson 1 Exercise 

   
Directions Complete exercise items 1 through 8 by performing the action required.  

Check your answers against those listed at the end of this lesson.   

  
Item 1 Through 
Item 6 

Matching:  For items 1 through 6, match the space provided, place the letter 
of the at halt check gauge reading from column 2 the gauge in column 1.  
Place your responses in the spaces provided. 

 
Column 1 
 
Gauge 
 

Column 2 
 
At Halt Check Gauge Reading 
 

___ 1. Transmission Oil Temperature 
___ 2. Transmission Oil Pressure 
___ 3. Air Cleaner Restriction 

Indicator 
___ 4. Engine Water Temperature 
___ 5. Engine Oil Temperature 
___ 6. Engine Oil Pressure 

a. 55 to 75 psi. 
b. 180 to 200 psi. 
c. 0 to 25 inches of H2O 
d. 170 to 235 degrees 
e. 170 to 200 degrees 
f. 200 to 235 degrees 

 
Item 7 When conducting an at halt check, what are the six fluids that must be 

checked? 
 
1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

5. ____________________________________________________________ 

6. ____________________________________________________________ 

Continued on next page 
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Lesson 1 Exercise, Continued 

  
Item 8 Name three things to check for during an at halt check on the coolant pump 

drive belt? 
 
1. ___________________________________________________________ 

2. ___________________________________________________________ 

3. ___________________________________________________________ 

Continued on next page 
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Lesson 1 Exercise, Continued 

 
Answers The table below provides the correct answers to the exercise items.  If you 

have any questions, refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 d 7-5 
2 b 7-5 
3 c 7-5 
4 e 7-5 
5 f 7-5 
6 a 7-5 
7 1. Engine oil 

2. Transmission oil 
3. Final drive oil 
4. Right angel drive oil 
5. Hydraulic reservoir fluid 
6. Coolant 

7-6 

8 1. Wear 
2. Cracking 
3. Proper tension 

7-14 
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LESSON 2 

HULL AND SUSPENSION 

Introduction 

   
Scope While the fluids and engine compartment are being checked, the hull and 

suspension can be checked simultaneously if enough qualified crewman exist.  
It may be necessary to use additional qualified third crewman in order to get 
all the checks done in a timely manner. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Determine what items to check on the hub site glass window. 
 
• Identify what to check for on the final drives and sprocket carriers. 
 
• Identify how many hubs must be checked during an at halt check. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 7-19 
Road and Idler Wheels 7-20 
Suspension Checks 7-21 
Lesson 2 Exercise 7-25 
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Road and Idler Wheels 

  
Sight Glass Oil 
Inspection 

Inspect the sight glass of each hub for oil leaks on the hub gaskets, sight 
glasses, and wheel seals.  Make sure sight glass of each wheel is filled.  Add 
oil as needed.  If oil is contaminated by water, you will see bubbles or a milky 
appearance.  A seal may be leaking.  Notify organizational maintenance.  

  
Sight Glass 
Graphic 

The graphic below displays a blown up view of the road wheel hub from a 
dualed road wheel with sight glass. 
 

  
Road Wheel 
Checks 

Check the road wheels for cracks or chunking of rubber or the polyurethane 
disc.  Separation of half of the rubber contact from the metal, or chunking 
across half of the width of the wheel constitutes unservicability.  Check for 
missing or damaged wear ring sections.  Notify organizational maintenance if 
a road wheel is determined to be unserviceable. 

 
Idler Wheel 
Checks 

Check the idler wheel for cracks, damage, and tight mounting bolts.  Check 
the hub gasket, sight glass, and wheel seals for leaks.  Check the adjuster 
assembly for broken mounting hardware, loose bolts, and grease leaks around 
the collar.  If damage to hardware is found, notify organizational 
maintenance. 
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Suspension Checks 

  
Suspension 
During An At 
Halt Check 

When performing at halt checks on the suspension, a visual and physical 
inspection should be performed as was described in study unit 2.  If you see, 
hear, or smell anything unusual, check it out.  Look for chipped paint; weld 
cracks, leaking oil, and build up of salt corrosion.  Bent hardware or shiny 
surfaces could indicate surfaces are rubbing together.  A physical inspection 
can be performed by putting a hand or wrench on each and every part of the 
suspension.  Check for overly warm assemblies and loose or missing 
mounting hardware.  Check for loose assemblies by gently shaking them. 

 
Suspension 
Graphic 

The graphic below displays the different parts of the suspension you will 
check during an at halt check as described in study unit 2. 
 

 
Shock 
Absorbers 

The shocks are located between the 1st and 2nd road wheels, 2nd and 3rd road 
wheels, 3rd and 4th road wheels, and 5th and 6th road wheels of each side.  
Check the shocks for leaking fluid, loose mounting hardware, dents, and 
cracks.  The shock should be slightly warm to the touch.  An excessively 
warm shock indicates lack of fluid in the shock.  Additionally, attempt to 
manually shake the shock to check for worn upper and lower bushings. 

Continued on next page 
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Suspension Checks, Continued 

  
Shock Graphic The graphic below shows the areas to check during an at halt check as 

described on the previous page. 
 

 

 
Final Drives 
and Sprocket 
Carriers 

During the at halt check, you will inspect both final drives and sprocket 
carriers.  Look for loose mounting hardware on the final drive and loose bolts 
that attach the sprocket to the sprocket carriers.  Check the inside of the 
sprocket carrier for leaking oil from the output shaft seal.  Remove any excess 
mud or communication wire that might be wrapped up in the carriers.  Report 
any deficiencies to organizational maintenance. 

Continued on next page 
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Suspension Checks, Continued 

 
Final Drives 
and Sprocket 
Carriers 
Graphic 

The graphic below depicts the area of the final drives that need to be checked 
during the at halt checks. 
 

 
Wheel Bearing 
Hubs 

Upon shutting down of the vehicle, the wheel bearing hubs should be checked 
as soon as possible. Although there are three different styles of hubs, they are 
all checked in the same manner.  The hubs should be slightly warm to the 
touch, but not hot.  An excessively warm hub indicates hub oil needing 
replaced or a worn out wheel bearing.  If an excessively warm hub is found, 
notify organizational maintenance. 

Continued on next page 
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Suspension Checks, Continued 

 
Hubs to be 
Checked 

The graphic below depicts the three different types of hubs that must be 
checked. 
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Lesson 2 Exercise 

   
Directions Complete exercise items 1 through 3 by performing the action required.  

Check your answers against those listed at the end of this lesson.   

  
Item 1 Name two things to look for when inspecting the sight glass hub during an at 

halt check? 
 
1. __________________________________________________________ 

2. __________________________________________________________ 

  
Item 2 Name three item things to check on the final drives and sprocket carriers? 

 
1. __________________________________________________________ 

2. __________________________________________________________ 

3. __________________________________________________________ 

 
Item 3  How many different types of hubs must be checked during and at halt check? 

 
a. one 
b. two 
c. three 
d. four 

Continued on next page 
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Lesson 2 Exercise, Continued 

  
Answers The table below provides the correct answers to the exercise items.  If you 

have any questions, refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 1. Oil leaks on the hub 

gaskets, sight 
glasses, and wheel 
seals. 

2. Make sure sight 
glass of each wheel 
is filled. 

7-20 

2 1. Loose mounting 
hardware on the 
final drive. 

2. Loose bolts that 
attach the sprocket 
to the sprocket 
carriers. 

3. Check the inside of 
the sprocket carrier 
for leaking oil from 
the output shaft seal.

7-22 

3 c 7-24 
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1800 AAV RAM/RS CREW FUNCTIONS 

REVIEW LESSON EXAMINATION 

Review Lesson 

 
Introduction The purpose of the review lesson examination is to prepare you for your final 

examination.  We recommend that you try to complete your review lesson 
examination without referring to the text, but those items (questions) you are 
unsure of, restudy the text.  When you finish your review lesson and are 
satisfied with your responses, check your responses against the answers 
provided at the end of this review lesson examination. 

  
Directions Select the ONE answer that BEST completes the statement or that answers 

the item.  For multiple choice items, circle your response.  For matching 
items, place the letter of your response in the space provided. 

  
Item 1 What is the function of the final drive assemblies?

 
a. Receive power from the engine and are used to propel the suspension. 
b. Receive power from the transmission to propel the longitudinal drive 

shafts. 
c. Receive power from the Power Take Off unit to propel the longitudinal 

drive shafts. 
d. Receive power from the transmission and are used to propel the 

suspension.

  
Item 2 The ___________ is/are used to transfer power from the power takeoff unit to 

the longitudinal drive shafts, which drive the water jet propulsion units are 
known as what? 
 
a. right angle drives 
b. final drives 
c. power take off unit 
d. track 

Continued on next page 
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Review Lesson, Continued 

  
Item 3 What do you look for when performing a visual inspection of the engine 

compartment? 
 
a. All fuel, oil, coolant, hydraulic lines and fittings for tightness, damage 

and signs of leaks. 
b. Fluid leaks from the engine, transmission, PTO, and hardware for any 

mechanical damage. 
c. All fuel, oil, coolant lines, and hardware for any mechanical damage. 
d. Fuel, oil and hydraulic leaks, and all associated fitting.

  
Item 4 When performing an engine compartment inspection, where is the fuel water 

separator found? 
 
a. Starboard side of the transmission 
b. Starboard side of the engine 
c. Port side of the transmission 
d. Port side of the engine 

  
Item 5 When performing an external pre-operation check for fluid leaks, where are 

the hydraulic actuating cylinder and lines located? 
 
a. Port side 
b. Center aft 
c. Starboard aft 
d. Center of bow 

 
Item 6 To perform a pre-operational check on the interior of the fuel cell, what must 

you check for on all fuel line fittings and connectors? 
 
a. Shutoff leaks, damage, and corrosion 
b. Leaks, corrosion, and serviceability 
c. Corrosion, serviceability, and ruptured lines 
d. Connector leaks, corrosion, and union leaks

Continued on next page 
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Review Lesson, Continued 

 
Item 7 Through 
Item 10 

Matching:  For items 7 through 10, place the letter of the capacity from 
column 2 that best matches the item in column 1.  Place your response in the 
spaces provided.  The answers in column 2 may/may not be used more than 
once. 

 
Column 1 
 
Item 
 

Column 2 
 
Capacity

___ 7.  Hydraulic reservoir 
___ 8.  Right angle drive 
___ 9.  Engine 
___ 10 Transmission 

a. 2.5 pints 
b. 2 gallons 
c. 10 gallons 
d. 21 gallons 
e. 23 gallons 

 
Item 11 What is the fluid mixture for the coolant system? 

 
a. 1 gallon of antifreeze per 1 gallon of engine oil. 
b. 1 gallon of antifreeze per 1 gallon of water. 
c. 1 gallon of antifreeze per every 2 gallons of water. 
d. 1 and a half gallons of antifreeze per every 2 gallons of water. 

 
Item 12 During an inspection of the battery electrolyte level you find two batteries 

that are low on fluid.  What fluid can you use to fill the batteries to the proper 
level? 
 
a. Distilled water 
b. Canteen water 
c. Tap water 
d. Coolant 

Continued on next page 
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Review Lesson, Continued 

 
Item 13 When checking the hydraulic fluid level, what position must the plenums be 

in? 
 
a. Intake and exhaust closed 
b. Intake and exhaust open 
c. Intake plenum open and exhaust plenum closed 
d. Exhaust plenum open and intake plenum closed 

 
Item 14 What are all of the items to look for when inspecting the bowplane? 

 
a. Physical damage, leaks, corrosion, and fluid puddles on the deck 
b. Physical damage, corrosion, bare metal, and loose hardware 
c. Bare metal, hydraulic lines for leaks, corrosion, and leaking fluid 
d. Damage, bare metal, and the hydraulic lines for leaks, corrosion, and 

proper lubrication 

 
Item 15 When inspecting the plenum cover assemblies, what do you check on the 

grills? 
 
a. Water tight seals and locking handles 
b. Debris and damage 
c. Debris that will plug the grills 
d. Corrosion and chipped CARC paint 

 
Item 16 What do you look for when conducting an inspection of the drivers hatch? 

 
a. Smooth operation, proper lubrication, cracked or broken hardware 
b. Damage, chipped paint, and troop driver accessibility 
c. Damage, loose mounting hardware, proper lubrication, and smooth 

operation 
d. Smooth operation, free movement and loose mounting hardware 

Continued on next page 
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Review Lesson, Continued 

 
Item 17 What are the two types of checks for suspension damage? 

 
a. Physical and mechanical 
b. Mechanical and TM assisted 
c. Visual and mechanical 
d. Visual and physical 

 
Item 18 Though 
Item 21 

Matching:  For items 18 through 21, place the letter of the torque from 
column 2 that best matches the item in column 1.  The answers in column 2 
may/may not be used more than once. 

 
Column 1 
 
Item 
 

Column 2 
 
Torque (ft-lb.)

___ 18.  Sprockets 
___ 19.  Road arms 
___ 20.  Track pin nut 
___ 21.  Track shoe pad nut 

a. 135 to 155 
b. 150 to 165 
c. 151 to 166 
d. 171 to 189 
e. 299 to 335 

Continued on next page 
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Review Lesson, Continued 

 
Item 22 On the illustration of the support roller provided below, select the graphic that 

depicts the proper fluid level. 
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Review Lesson, Continued 

 
Item 23 What type of damage to a sight glass renders it unserviceable? 

 
a. Contaminated oil in the hub 
b. Slightly scratched or discolored window 
c. Chipped glass 
d. Breaks or cracks 

 
Item 24 What do you look for or do for when inspecting a RAM/RS shock? 

 
a. Leaking fluid, loose mounting hardware, dents, and cracks.  Manually 

shake the shock to check for worn bushings. 
b. Leaking fluid, loose mounting hardware, dents, and worn bushings. 
c. Loose mounting hardware, dents, and worn bushings. 
d. Leaking fluid, loose mounting hardware, dents, and cracks.  Manually 

shake the shock to check for worn mounting bolts. 

 
Item 25 When checking track tension, what gear will the transmission be in? 

 
a. Neutral 
b. First 
c. Second 
d. Third 

 
Item 26 In addition to the control valve, discharge tube, nozzle wire seal, and gauge, 

what items must be checked on the fixed fire extinguishers during a pre-
operation check? 
 
a. Nomenclature tag 
b. Bottle weight and nomenclature tag 
c. Service tag and weight of bottle 
d. Service tag and restraining strap 
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Review Lesson, Continued 

 
Item 27 How often must the portable fire extinguisher be weighed and inspected? 

 
a. Weekly 
b. Monthly 
c. Semi-annually 
d. Annually 

 
Item 28 How many fire bottles must be unserviceable to render the vehicle in a non-

operational status? 
 
a. One 
b. Two 
c. Three 
d. Four 

 
Item 29 When determining the serviceability of the coolant fan drive belt, what are 

you checking for? 
 
a. Wear and belt tension 
b. Cracks and discoloration 
c. Cracks and wear 
d. Discoloration and tension 
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Review Lesson, Continued 

 
Item 30 What piece of hardware is illustrated below? 

 
a. Generator drive belt with pulley  
b. Coolant fan drive shaft with belt and pulley 
c. Coolant tower pulley shaft drive and belt 
d. Power take off  
 
 

 

 
Item 31 What is the  proper adjustment of the drive belt? 

 
a. One to two inches of free play 
b. Minimum of two inches of free play 
c. Taut with no excess play 
d. Taut with one inch of excess play 
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Review Lesson, Continued 

 
Item 32 To conduct a lamp test, place the switch in the lamp test position pushing it 

upwards, all indicator panel lights except for the __________ indicator and 
_________ lights will flash. 
 
a. warning cancel/smoke generator 
b. bilge pump/warning cancel 
c. bilge pump/smoke generator 
d. high beam/smoke generator 

 
Item 33 What are the five different positions to operate the AAV’s external light 

switch? 
 
a. Off, Ser Drive, Stoplight, BO Marker, and BO Drive 
b. Off, Driving Lights, Stoplight, BO Marker, and BO Drive 
c. Off, Ser Drive, High Beam, BO Marker, and BO Drive 
d. On, Ser Drive, Stoplight, BO Marker, and BO Drive 

 
Item 34 In addition to checking the ramp cable, what are two safety precautions for 

lowering the ramp? 
 
a. Sound the horn, and turn on the master switch. 
b. Check hydraulic fluid, inspect ramp dogs. 
c. Check hydraulic fluid, and sound the horn. 
d. Sound the horn, and station a crewman at the rear of the vehicle. 

 
Item 35 Normal starting procedures are utilized when the air temperature is 

_________ Fahrenheit degrees. 
  
a. below 16  
b. above 32  
c. below 32 
d. above 38  

Continued on next page 
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Item 36 
Through  
Item 40 

Matching:  For items 36 through 40, place the letter of the normal operating 
reading from column 2 that best matches the DDM gauge in column 1.  The 
answers in column 2 may/may not be used more than once. 

 
Column 1 
 
DDM 
 

Column 2 
 
Reading

___ 36. Transmission Oil Pressure 
___ 37. Air Restriction Indicator 
___ 38. Engine Oil Pressure 
___ 39. Battery Volts 
___ 40. Fuel Level 

a. 25 to 29 volts 
b. 0 to 25 inches 
c. 55 to 75 PSI 
d. 180 to 200 PSI 
e. sufficient level 

 
Item 41 What is the normal operating PSI range of the auxiliary engine oil pressure 

indicator? 
 
a. 30 to 60  
b. 35 to 75 
c. 55 to 75 
d. 40 to 80  

 
Item 42 During engine shutdown procedures, how many minutes should you let the 

engine idle at 1000 rpm for cooling? 
 
a. 3 to 4  
b. 3 to 5  
c. 5 to 10  
d. 5 to 7  

 
Item 43 What outside air temperature in Fahrenheit would cause you to use freezing 

startup conditions? 
 
a. 40 degrees or below 
b. Between 32 degrees and 25 degrees below zero  
c. 32 degrees and below 
d. Between 25 degrees above and 25 degrees below zero  
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Review Lesson, Continued 

 
Item 44 The arrow in the graphic below is pointing to what instrument on the DDM? 

 
a. Glow plug 
b. Cold start switch  
c. Panel light test switch 
d. Master switch 

 
 

 
Item 45 In Fahrenheit degrees, what temperature must the coolant reach before 

operating the vehicle under freezing conditions? 
 
a. 160   
b. 170 
c. 180 
d. 190  
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Review Lesson, Continued 

 
Item 46 On the illustration of the underside of the vehicle provided below, select the 

item that describes the hardware that the arrows are pointing to. 
 
a. Contact cooler plugs 
b. Hull plugs 
c. Radiator drain plugs 
d. Ramp drain plugs 
 

 

 
Item 47 The purpose of the grill intake handle and locking lugs is to lock the handles 

 
a. closed and lock the plenum grills open. 
b. open and keep watertight integrity. 
c. open and lock the plenum grills open. 
d. closed and keep watertight integrity. 
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Review Lesson, Continued 

 
Item 48 When inspecting the heater exhaust outlet, verify it _____________ and can 

be ___________ to prevent water from entering into the heater. 
 
a. moves freely/secured 
b. moves freely/adjusted 
c. locks/sealed 
d. closes/sealed 

 
Item 49 On the illustration of the topside of the vehicle provided below, label the 

items that must be inspected for watertight integrity designated by the arrows. 
 
a. Hatch and hatch seal 
b. Locking handle and hatch lip 
c. Locking handle and hatch seal 
d. Locking handle and tab 
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Review Lesson, Continued 

 
Item 50 What is the function of the ventilator aspirator valve? 

 
a. Expel air that has been ventilated through the personnel/engine 

compartment 
b. Intake of fresh air for engine combustion and personnel ventilation on 

both land and water 
c. Intake of fresh air for engine combustion 
d. Expel air that has been ventilated through the personnel compartment. 

 
Item 51 What is the function of the engine compartment ventilation system? 

 
a. Expel air that has been ventilated through the personnel/engine 

compartment 
b. Intake of fresh air for engine combustion 
c. Expel air that has been ventilated through the personnel compartment 
d. Intake fresh air for engine combustion and crew ventilation 

 
Item 52 The plenum door indicators display 

 
a. whether the plenum doors are in the open or closed position. 
b. whether the mode selector is in water/tracks mode or water/jets mode. 
c. NBC protective posture of the AAV. 
d. whether the plenum doors are in the vent or sealed vent position 

Continued on next page 
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Review Lesson, Continued 

 
Item 53 Using the illustration below, identify the item and its purpose. 

 
a. Hydraulic bilge pump/pump purged POLS into the surge tank. 
b. Hydraulic bilge pump/pump water from the interior of the vehicle to the 

exterior of the vehicle. 
c. Electric bilge pump/pump purged POLS into the surge tank. 
d. Electric bilge pump/pump water from the interior of the vehicle to the 

exterior of the vehicle. 
 
 

 

 
Item 54 What is the function of the water jet deflectors? 

 
a. Aids in controlling the draft of the vehicle. 
b. Keeps water out of the propulsion units during water operations. 
c. Controls direction of the vehicle while waterborne. 
d. Prevents debris from entering the empellars. 
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Review Lesson, Continued 

 
Item 55 
Through 
Item 58 

Matching:  For items 55 through 58, match the water drive system component 
with the correct letter in the diagram.  The letters may not be used more than 
once. 

 
 
___ 55.  Midship bearing and seal 
___ 56.  Reverse flow duct 
___ 57.  Deflector 
___ 58.  Drive shaft 

 
Item 59 What is the purpose of the bowplane? 

 
a. Keeps the bow of the vehicle from becoming submerged during water 

operations 
b. Provides additional armor for the bow of the vehicle 
c. Allows the AAV to be more maneuverable in the surf zone 
d. Allows the AAV to be more maneuverable in the open sea 
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Review Lesson, Continued 

 
Item 60 Which of the following is not required safety equipment while conducting 

water operations? 
 
a. Red and white pyrotechnics 
b. November flag 
c. Two boat hooks 
d. Two 25 foot safety ropes 

 
Item 61 The purpose of the waterborne safety brief is to ensure  

 
a. the crew has a clear understanding of safety procedures while afloat. 
b. personnel have a clear understanding of safety procedures while afloat. 
c. the crew can identify all special safety equipment for water operations. 
d. the crew can operate freely during an emergency without embarked 

personnel interference. 

 
Item 62 What information is needed on a personnel manifest? 

 
a. Name, SSN, and blood type of all personnel on the AAV 
b. Name, billet, and SSN of all personnel on the AAV 
c. Name, rank, and blood type of all personnel on the AAV 
d. Name, rank, and SSN of all personnel on the AAV 

 
Item 63 What is the proper idle RPM of the engine during operation? 

 
a. 575 to 600 rpm 
b. 625 to 650 rpm 
c. 650 to 675 rpm 
d. 675 to 700 rpm 
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Review Lesson, Continued 

 
Item 64 What will cause the audio warning alarm to sound during vehicle operation? 

 
a. Sudden stops made by the driver without proper cooling down of the 

engine 
b. Prolonged idle of the AAV engine 
c. DDM fluctuations out of normal operating zones 
d. Fault switch initiation by the driver 

 
Item 65 The purpose of the audio warning alarm is to alert the 

 
a. troop commander and crew when the vehicle is not operating in normal 

ranges. 
b. embarked troops when the vehicle is not operating in normal ranges. 
c. driver and crew when the vehicle is not operating in normal ranges. 
d. driver when the vehicle is not operating in normal ranges. 

 
Item 66 How many operating modes does the TACNAV have and what are they? 

 
a. Two modes, compass and navigation 
b. Two modes, compass and heading 
c. Three modes, compass, heading, and off 
d. Three modes, compass, heading, and grid 

 
Item 67 What is the function of the brake pedal? 

 
a. Aids in steering and stopping the vehicle 
b. Controls the vehicle brakes. 
c. Controls the brake arms and output shafts. 
d. Applies pressure to the brake master cylinder 
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Review Lesson, Continued 

 
Item 68 The steering column in the AAV is similar to the steering column on a 

commercial car.  When checking the steering response, press down on the 
accelerator pedal to apply ________to the drive train as you ________ left 
and right.  The steering should feel smooth without any binding or jerking. 
 
a. pressure/push and pull 
b. power/push and pull 
c. less power/steer 
d. more power/steer 

 
Item 69 What is the maximum engine speed when shifting from 3rd to 4th gear? 

  
a. 5.5 mph/2,300 rpm 
b. 10 mph. 2,000 rpm 
c. 10.5 mph/2,500 rpm 
d. 22.5 mph/2,600 rpm 

 
Item 70 While conducting an at halt check, what would the proper gauge reading be 

for the transmission oil temperature? 
 
a. 170 to 200 degrees 
b. 170 to 235 degrees 
c. 180 to 235 degrees 
d. 200 to 240 degrees 

 
Item 71 In addition to engine oil and transmission oil, what fluids must be checked 

during an at halt check? 
 
a. Final drive oils, right angle drive oils, hydraulic reservoir fluid, and 

coolant 
b. Final drive oils, right angle drive oils, PTO oil, and coolant 
c. Final drive oils, right angle drive oils, hydraulic reservoir fluid, and 

coolant 
d. Final drive oils, hydraulic reservoir fluid, water, and PTO level 
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Review Lesson, Continued 

 
Item 72 During an at halt check, what do you check for on the coolant drive belt? 

 
a. Wear, cracking, and proper tension 
b. Wear, cracking, and alignment 
c. Wear, discoloration from over heating, and proper tension 
d. Wear, alignment, and proper tension 

 
Item 73 On the illustration below, identify what to inspect on the hub other than 

proper fluid level and loose or damaged hardware. 
 
a. Oil leaks on the hub gasket, sight glass, and hub seal 
b. Oil leaks on the hub seal, sight glass, and wheel bearing 
c. Oil leaks on the hub gasket, wheel seal, and torque on hardware 
d. Oil leaks on the hub gasket, sight glass, and wheel seal 
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Review Lesson, Continued 

 
Item 74 When conducting an exterior vehicle at halt check, what do you check on the 

final drives and sprocket carriers besides loose mounting hardware? 
 
a. Leaking oil from the output shaft seal and missing track pads 
b. Leaking oil from the input shaft seal, communication wire or debris 

entangled in the hardware 
c. Missing sprocket teeth, communication wire or debris entangled in the 

hardware, and misaligned sprocket carriers 
d. Leaking oil from the output shaft seal, communication wire or debris 

entangled in the hardware 

 
Item 75 How many different types of wheel hubs must be checked during an at halt 

check? 
 
a. One 
b. Two 
c. Three 
d. Four 
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Review Lesson, Continued 

 
Answers The table below lists the answers to the review lesson examination items.  If 

you have questions about these items, refer to the reference page. 
 

Item Number Answer Reference 
1 d 1-4 
2 a 1-5 
3 a 1-6 
4 a 1-8 
5 d 1-14 
6 b 1-16 
7 b 1-22 
8 a 1-22 
9 c 1-22 
10 e 1-22 
11 b 1-22 
12 a 1-26 
13 b 1-27 
14 d 2-4 
15 b 2-10 
16 c 2-12 
17 d 2-18 
18 d 2-23 
19 c 2-25 
20 e 2-27 
21 a 2-28 
22 d 2-21 
23 d 2-21 
24 a 2-25 
25 a 2-31 
26 d 3-6 
27 c 3-8 
28 a 3-8 
29 c 3-12 
30 b 3-13 
31 c 3-15 
32 c 3-20 
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Answers, 
continued 

 

 
Item Number Answer Reference 

33 a 3-21 
34 d 3-26 
35 b 4-4 
36 d 4-14 
37 b 4-14 
38 c 4-14 
39 a 4-14 
40 e 4-14 
41 c 4-16 
42 b 4-19 
43 b 4-26 
44 b 4-30 
45 b 4-35 
46 b 5-4 
47 d 5-7 
48 a 5-7 
49 c 5-10 
50 b 5-14 
51 a 5-15 
52 a 5-20 
53 b 5-26 
54 c 5-28 
55 a 5-28 
56 d 5-28 
57 c 5-28 
58 b 5-28 
59 a 5-31 
60 d 5-36 
61 b 5-40 
62 d 5-41 
63 b 6-4 
64 c 6-6 
65 c 6-6 
66 a 6-15 
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Answers, 
continued 

 

 
Item Number Answer Reference 

67 b 6-20 
68 d 6-20 
69 d 6-22 
70 b 7-5 
71 a 7-6 
72 a 7-14 
73 d 7-20 
74 d 7-22 
75 c 7-23 
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