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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 3525C, Tactical Vehicle Fuel and Exhaust 
Systems, provides basic information on identifying components and 
inspecting fuel and exhaust systems of the HMMWV, MTVR, and LVS. 

  
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 



MCI Course 3525C vi  

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 three study units.  Each study 
unit is comprised of two lessons, and one lesson exercise. 

  
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.  
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 both 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 will find you were not able to recall everything.  But 
with a little effort, you will 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 have learned as soon as possible.  If it is not 
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 do not 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 have 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! 



STUDY UNIT 1 

HIGH MOBILITY MULTI-WHEELED VEHICLE (HMMWV)  
FUEL AND EXHAUST SYSTEMS  

Overview 

 
Scope This study unit will familiarize you with the component assemblies of the 

HMMWV fuel and exhaust systems.  It is not designed to teach you how to 
perform maintenance procedures on these assemblies.  Instead, it will enable 
you to identify the components and determine if they are serviceable.  

 
In This Study 
Unit 

The following table lists the lessons covered in this study unit. 

 
Topic See Page 

HMMWV Fuel Systems 1-3 
HMMWV Exhaust Systems 1-27 
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LESSON 1 

HMMWV FUEL SYSTEMS 

Introduction 

 
Scope In this lesson, you will learn about the different components of the HMMWV 

fuel system.  You will also be taught the purpose of each component and its 
location on the vehicle. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify components of the HMMWV fuel system. 
 
• Identify functions of the HMMWV fuel system’s components. 
 
• Identify the flow of fuel through the HMMWV fuel system. 
 
• Identify the serviceability inspection criteria for the HMMWV fuel 

system. 
 
• Determine the consequences of failure to inspect fuel components.  

  
In This Lesson The following table lists the topics covered in this lesson. 
 

Topic See Page 
Introduction 1-3 
Fuel System Components 1-4 
Fuel Tank  1-5 
Fuel Pump  1-8 
Fuel Filter/Water Separator  1-10 
Fuel Injection Pump  1-14 
Fuel Injection Nozzles 1-16 
Glow Plug System 1-17 
Fuel System Flow 1-20 
Lesson 1 Exercise 1-22 
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Fuel System Components 

  
Components The fuel system on the HMMWV is not vehicle specific.  The components 

used are standard and common to most diesel fueled vehicles.  They consist 
of the fuel tank, fuel pump, fuel filter/water separator, fuel injection pump, 
and fuel injector nozzle.  Combined with the return lines, they create the fuel 
flow system.  Although not part of the fuel flow, glow plugs are also an 
integral component to the fuel system.  
 
The diagram below identifies the fuel system components.  The top diagram 
is an expanded view of all of the components.  The bottom diagram is an 
under carriage view of component locations.  

 
Expanded View 

 

 
Under Carriage 
View 
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Fuel Tank 

  
Fuel Tank The fuel tank, located underneath the rear passenger side of the vehicle, is the 

starting point for all fuel systems in vehicles.  Probably the most important part 
of the fuel system, it is here that most of the fuel related problems first occur. 
 
The diagram below shows the parts of the fuel tank.  The table describes the 
function and inspection of each part.  

   
 

                  
 

 
 Part Name Function Inspection 

1 Vent Line Regulates air pressure in the fuel 
tank. 

Check for cracks, tears, and 
dry rotting. 
 
Ensure clamps are serviceable. 

2 Fuel Level 
Sender 

Sends electrical signal to fuel level 
gauge. 

Inspect jumper harness leads 
28B and 58J for damage. Test 
same leads for voltage. 

3 Fuel Return 
Line 

Sends unused fuel from the engine 
back to the fuel tank. 

Check for leaks, cracks, binds, 
and dry rotting. 
 
Ensure clamps are serviceable. 

4 Fuel Supply 
Line 

Sends fuel from the fuel tank to the 
fuel pump. 

Check for cracks, leaks, binds, 
and dry rotting. 
 
Ensure clamps are serviceable. 

5 Tank Strainer Prevents large particles of sediment 
and contaminant from entering the 
fuel system. 

Check for dirt, rust, blockage, 
and tears. 

6 Tank Housing Acts as the fuel storage unit for the 
fuel tank and also the anchor point 
to the undercarriage of the vehicle. 

Check for cracks and dents. 

 

Continued on next page 
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Fuel Tank, Continued 

  
Challenge What do you predict will happen to the fuel tank if an unserviceable part is 

overlooked during an inspection?  Write your predictions in the table below.  
The first one is done for you.  Check your responses against those listed under 
the challenge answer section. 

 
Part Name Potential Consequences of 

Inadequate Inspection 
1 Vent Line An unserviceable vent line could cause fuel leaks 

and inadequate pressure in the fuel tank. 
2 Fuel Level Sender  

 
3 Fuel Return Line  

 
4 Fuel Supply Line  

 
5 Tank Strainer  

 
6 Tank Housing  

 

Continued on next page 
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Fuel Tank, Continued 

  
Challenge 
Answers 

 
Part Name Potential Consequences of 

Inadequate Inspection 
1 Vent Line An unserviceable vent line could cause fuel leaks 

and inadequate pressure in the fuel tank. 
2 Fuel Level Sender An unserviceable fuel lever sender would cause the 

fuel tank inability to signal the fuel gage of the 
amount of fuel in the fuel tank. 

3 Fuel Return Line An unserviceable fuel return line would cause the 
fuel tank to have no way to recycle unused fuel. 

4 Fuel Supply Line An unserviceable fuel supply line would cause the 
fuel tank to have no means of providing fuel to the 
fuel pump. 

5 Tank Strainer An unserviceable tank strainer would allow particles 
and contaminants into the fuel system. 

6 Tank Housing An unserviceable fuel tank housing could leak fuel 
or disconnect from the undercarriage of the vehicle.  
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Fuel Pump  

  
Fuel Pump From the fuel tank, fuel enters the fuel pump.  The HMMWV has a 

mechanical diaphragm pump, which is located on the right front of the 
engine.  The fuel pump basically operates by a push rod that is powered by 
the engine’s camshaft.  The pump supplies about 5-1/2 pounds of pressure to 
the fuel filter/water separator.  
 
The diagram below shows the parts of the HMMWV fuel pump.  The table on 
the opposite page describes the function and inspection of each part. 

 

 
 
 

Continued on next page 
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Fuel Pump, Continued 

 
Function and 
Inspection 

 

Part Name Function Inspection 
1  Lever Works with the engine’s pushrod 

to create the pumping of fuel to 
circulate it through the pump. 

Check for cracks, dents, and 
broken off parts. 

2 Gasket Creates seal for the pump to stop 
any leaks. 

Check for leaks around 
gasket area. 

3 Mounting Plate Acts as a reinforcement to mount 
the pump to the engine block. 

Check for cracks and dents. 

4  Gasket Provides a seal between the 
mounting plate and the engine 
block. 

Check for leaks around 
gasket area. 

5  Push Rod Moved back and forth by the 
rotation of the engine’s camshaft.  
Works with pump lever to create 
the fuel flow. 

Check for dents and cracks. 

6 Fuel Outlet Line Fuel flows through this line to 
the fuel filter/water separator. 

Check for cracks, tears, and 
dry rotting.  
 
Ensure clamps are 
serviceable. 

7 Fuel Inlet Line Fuel arrives from the fuel tank 
through this line. 

Check for cracks, tears, and 
dry rotting. 
 
Ensure clamps are 
serviceable. 
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Fuel Filter/Water Separator  

  
Fuel Filter/ 
Water 
Separator 

Fuel travels through the outlet hose of the fuel pump to the fuel filter/water 
separator.  The fuel from the pump enters the housing and passes through the 
filter/water separator.  These components will filter/separate all contaminants 
and water from the fuel system before it can do any damage to the engine.   
 
The diagram below shows the parts of the fuel filter/water separator.  The 
table on the opposite page describes the function and inspection of each part.  

 
 

 

Continued on next page 
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Fuel Filter/Water Separator, Continued 

   
Function and 
Inspection 

 

Part Name  Function Inspection 
1 Fuel Inlet Hose Funnels fuel from fuel pump 

into the fuel filter/water 
separator. 

Check for cracks, binds, and dry 
rotting.  Ensure clamps are 
serviceable.  

2 Fuel Outlet Hose Funnels fuel, after it has 
circulated through the fuel 
filter/water separator housing, 
to the fuel injection pump. 

Check for cracks, binds, and dry 
rotting.  Ensure clamps are 
serviceable.  

3 O-Ring Gasket Makes a seal at the cover of 
the housing to prevent air 
from entering the system as 
well as to stop any leaks. 

Check for leakage around gasket 
area. 
 
 

4 Fuel Filter/ 
Water Separator 

Separates any water that may 
be in the fuel. 

Check for dirt, contamination, or 
damage.  
 

5 Filter Element Separates and traps all of the 
contaminants that have made 
it through the tank strainer. 

Check for rust, tears, cracks, and 
dents. 

6 Drain Hose Drains any water that has 
accumulated in the separator.  

Check for cracks and dry rotting. 

7  Bleeder Screw Is loosened after changing the 
filter element to remove any 
air that may be trapped in the 
fuel system.   
 
Note:  To do this you must 

follow the appropriate 
procedures in the 
vehicle technical 
manual. 

Ensure it is tight.  Check for 
leaks. 

Continued on next page 
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Fuel Filter/Water Separator, Continued 

 
Challenge What do you think would happen if the fuel filter or water separator were 

unserviceable?  Fill in your answer below.   
 

 ______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________ 

 Continued on next page 
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Fuel Filter/Water Separator, Continued 

  
Challenge 
Answers 

If the fuel filter/water separator was unserviceable, it would cause the 
following: 
 
1. Air would be allowed into the fuel system, causing problems starting the 

vehicle. 
2. Water and contaminants would be allowed into the fuel system, causing 

damage to the fuel system. 
3. Fuel flow would be restrained or flow inadequately to the fuel injection 

pump, causing problems with engine operations. 
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Fuel Injection Pump  

  
Fuel Injection 
or Metering 
Pump 

Fuel flows from the outlet hose of the fuel filter/water separator into the fuel 
solenoid of the fuel injection pump.  The injection pump utilized on the 
HMMWV is the Stanadyne DB2 fuel injection pump.  It is a single cylinder, 
inlet metering, and distributor type unit used in high-speed diesel engines.  
The fuel injection pump performs metering, pressurization, distribution, and 
timing of injection. 
 
The diagram below shows the parts of the HMMWV fuel injection pump. The 
table on the opposite page describes their function and the criteria for 
inspecting each part. 

 
 

       
 

Continued on next page 
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Fuel Injection Pump, Continued 

  
Function and 
Inspection 

 

Part Name Function Inspection 
1 Injector Lines Sends fuel to each injector 

according to the firing order of the 
vehicle cylinders. 

Check for rust, cracks, 
and leaks. 

2 Pump Body The pump body has many internal 
components that are not discussed 
here due to the complexity of the 
system. 

Inspect for cracks and 
leaks.  

3 Throttle Return 
Spring 

Allows the throttle to return to its 
idle position. 

Check spring for rust and 
proper placement. 

4 Fuel Check Valve Maintains internal pump housing 
pressure and allows excess fuel to 
return to tank. 

Inspect lower end where 
the ball seats are for 
debris. 
 
Note:   Clean with 

compressed air 
only, at 30 psi. 

5 Throttle Level Advances the acceleration of fuel 
flow when the accelerator pedal or 
throttle cable is engaged; controls 
the revolutions of the engine. 

Check for rust and 
apparent damage. 
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Fuel Injection Nozzles 

  
Fuel Injection From the fuel injection pump, the fuel then enters the fuel injection nozzles.  

Fuel injection nozzles are used to inject atomized fuel into the combustion 
chamber of the vehicle.  The eight nozzles (one per cylinder), which are 
controlled by the injection pump timing, inject fuel into the cylinder at the 
appropriate intervals.  This is how the cylinder firing order of the engine is 
maintained. 
 
The diagram below shows the location and parts of the fuel injection nozzles.  
The table describes the function and criteria for inspecting each part.  
 

 
 
 

Part Name Function Inspection 
1 Nozzle Nipple Releases any fuel not sent 

through the injectors into the 
vent/fuel return tubing. 

Check for dents and anything 
that would clog the opening.   

2 Injector Line 
Fitting 

Connects the injector line to the 
injector, which is where the fuel 
is supplied from the injection 
pump. 

Inspect for dents or apparent 
damage. 

3 Vent/Fuel 
Return Tubing 

Connects to each injector on both 
sides of the engine, and sends any 
fuel back to the fuel tank.   

Inspect for cracks, leaks, and 
dry rotting. Ensure clamps are 
secure.   

4 Injection 
Nozzle 

It injects metered and atomized 
fuel into combustion chamber of 
the cylinder.  Located on each 
side of the engine block, there are 
eight total, with four on each side.  

Ensure they are working 
correctly.  When working 
incorrectly the injector will 
sometimes create an audible 
tapping sound in its cylinder, 
causing the engine to run 
sluggishly.  
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Glow Plug System 

  
Glow Plugs Diesel engines use compression for igniting the fuel.   As the piston 

compresses the intake air, the air becomes very hot; the diesel is then injected 
as a vapor into the hot compressed air and begins to burn.  This burning 
creates a high pressure and forces the piston down.  Glow plugs are used to 
assist in heating the air during start up of the engine.  Electrical current 
activates the glow plugs when the ignition is turned on; a glow plug light is 
also activated.  This light alerts the operator.  The operator should wait for the 
light to turn off before starting engine.  During this wait, the glow plugs are 
heating the air in the precombustion chamber.  Whereas a spark plug provides 
the fire to ignite the combustion chamber in a gasoline fueled vehicle, a glow 
plug is a heating element that, when supplied with electricity, preheats the 
combustion chamber to ignite the fuel on a diesel-fueled engine.  This is why 
the operator of the vehicle must wait until the glow plug light goes out to start 
the vehicle. 
 
The diagram below shows the parts of the HMMWV glow plug.  The table 
describes the function and criteria for inspecting each part. 

 
 

                 
 

Part  Name Function Inspection 
1 Wire Harness 

Connector 
Funnels voltage from the vehicle’s 
electrical system to the heating element of 
the glow plug. 

Ensure connector is 
not damaged or 
broken. 

2 Glow Plug 
Body 

Threaded part of the glow plug used to 
screw the glow plug onto the cylinder heads 
of the engine. 

Ensure threads are 
not stripped. 
 

3 Heating 
Element 

Heated by the electrical current from the 
wire harness connector, the element then 
heats the precombustion chamber of the 
engine cylinder. It will stop cycling after 
the engine has reached its normal operating 
temperature.  

Ensure heating 
element is not 
damaged or broken. 
 
 
 

 Continued on next page 
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Glow Plug System, Continued 

  
Challenge What do you think happens when an operator starts the vehicle without 

waiting for the glow plug light to go out?  Fill in your answer below.   
 

 ______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________ 

Continued on next page 

MCI Course 3525C  1-18    Study Unit 1, Lesson 1 



Glow Plug System, Continued 

  
Challenge 
Answer 

When the operator starts the vehicle before the glow plug light goes out, the 
glow plugs are damaged.  The reason for this is that the glow plugs actually 
cycle and turn off once the precombustion chamber is preheated.  When the 
vehicle is started before the glow plugs finish the cycle, engine damage can 
result because the engine may misfire or not burn the fuel injected into the 
cylinders.  This causes stress on internal engine parts. 

  

MCI Course 3525C  1-19    Study Unit 1, Lesson 1 



Fuel System Flow 

  
Flow The following diagram and step/action table shows the fuel flow through the 

various components of the HMMWV. 

 
 

 
  

Continued on next page 
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Fuel System Flow, Continued 

 
Flow, continued  
 

Step Action 
1 Fuel flows from the fuel tank to the supply line. 
2 From the supply line to the fuel pump. 
3 From the fuel pump to the fuel filter/water separator assembly. 
4 From the fuel filter/water separator assembly to the fuel filter cap 

at reap of injection pump. 
5 At the fuel filter cap, the fuel is pressurized, metered, and sent to 

the correct fuel injector outlet and line.  
6 From the fuel injector outlet and line, fuel is sent to each 

individual fuel injection nozzle. 
7 Fuel return lines are used to lubricate and cool the nozzle internal 

parts.  This fuel is called leakage. 

   
Wrap Up In this lesson, you learned about the different components of the HMMWV 

fuel system and how they work in conjunction with each other.  You also 
learned how to inspect the components for serviceability.  Now you can test 
your knowledge on the lesson 1 exercise beginning on the following page. 
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Lesson 1 Exercise 

 
Directions Complete exercise items 1 through 15 by performing the action required.  

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

  
Item 1 From the choices below, identify the component that is part of the HMMWV 

fuel system. 
 
a. Glow plug 
b. Throttle cable 
c. Air filter 
d. Accelerator 

  
Item 2  What component of the fuel system is the starting point for the fuel flow of 

the HMMWV fuel system? 
 
a. Glow plug 
b. Injector pump 
c. Fuel tank 
d. Fuel filter 

  
Item 3 The fuel tank strainer is used to 

 
a. separate any water from the fuel. 
b. send fuel to the pump lines for the fuel pump. 
c. separate any large particles of contaminant and sediment from the fuel to 

prevent them from entering the fuel system. 
d. prevent any contamination from entering the vent line of the fuel tank. 

Continued on next page 
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Lesson 1 Exercise, Continued 

 
Item 4 The purpose of the fuel level sender on the fuel tank is that it sends an 

electrical signal to the 
 
a. glow plugs and heats them up. 
b. protective control box when the operator attempts to start the vehicle. 
c. emergency shut-off switch for the fuel system. 
d. fuel level gauge to indicate the amount of fuel in the fuel tank. 

  
Item 5 What component sends fuel to the fuel filter/water separator? 

 
a. Fuel tank 
b. Glow plug 
c. Fuel injector 
d. Fuel pump 

  
Item 6 What part of the fuel filter/water separator separates and traps all of the 

contaminants that have made it through the tank strainer? 
 
a. Separator 
b. Filter element 
c. O-ring 
d. Bleeder screw 

  
Item 7 When you loosen the bleeder screw on the fuel/water separator, what will you 

remove from the fuel system? 
 
a. Water 
b. Fuel 
c. Air 
d. Sediment 

Continued on next page 
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Lesson 1 Exercise, Continued 

 
Item 8 Through 
Item 11 

Matching:  For items 8 through 11, match the part of the fuel injection pump 
in column 1 with its function in column 2. 

 
Column 1 
 
Part 

 

Column 2 
 
Function

___ 8.  Throttle Return  
            Spring  
___ 9.  Fuel Outlet Hose 
___10.  Fuel Check Valve 
___11.  Injector Lines 

a. Used to maintain internal injection pump 
housing pressure. 

b. Sends fuel to each injector according to the 
firing order of the vehicle cylinders. 

c. Allows the throttle to return to its original 
position. 

d. Advances the acceleration of fuel flow 
when the throttle cable is advanced. 

e. Supplies fuel to the fuel injection pump 
from the fuel filter/water separator. 

  
Item 12 The vent/fuel return tubing on the injectors will send fuel to what part of the 

fuel system? 
 
a. Fuel filter 
b. Injector pump 
c. Fuel tank 
d. Fuel pump 

 
Item 13 How many injectors are there on an HMMWV? 

 
a. 2 
b. 4 
c. 6 
d. 8 

 Continued on next page 
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Lesson 1 Exercise, Continued 

 
Item 14 The function of the glow plug is to 

 
a. preheat the precombustion chamber. 
b. act in the exact same manner as a spark plug.   
c. provide fuel for the injectors. 
d. provide a light source for night driving. 

  
Item 15 Where is the fuel in the HMMWV fuel system sent, after it has cycled 

through the fuel filter/water separator? 
 
a. Fuel injectors 
b. Engine cylinders 
c. Glow plugs 
d. Fuel filter cap 

Continued on next page 
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Lesson 1 Exercise, Continued 

 
Answers The table below lists the answers to the lesson exercise items.  If you have 

questions about these items, refer to the reference page. 
 

Item Number Answer Reference 
1 a 1-4 
2 c 1-5 
3 c 1-5 
4 d 1-5 
5 d 1-8 
6 b  1-11 
7 c  1-11 
8 c  1-15 
9 e  1-11 
10 a  1-15 
11 b  1-15 
12 c  1-16 
13 d  1-16 
14 a  1-17 
15 d  1-21 

  
Lesson 1 
Summary 

In this lesson, you learned about the components, their parts and functions, as 
well as how to inspect them.  You also learned about the flow of the 
HMMWV fuel system.  
 
In the next lesson, you will learn about the components, functions, and 
inspections of the HMMWV’s exhaust system. 

  
 

 

MCI Course 3525C  1-26   Study Unit 1, Lesson 1 Exercise 



LESSON 2 

HMMWV EXHAUST SYSTEMS 

Introduction 

 
Scope In this lesson, you will learn about the components and parts of the HMMWV 

exhaust system.  You will also learn how the parts function and how to 
inspect them. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify components of the HMMWV exhaust system. 
 
• Identify functions of the HMMWV exhaust system’s components. 
 
• Identify the serviceability inspection criteria for the HMMWV exhaust 

system. 
 
• Determine safety measures necessary when operating and inspecting 

exhaust components.  
 
• Identify the flow of the exhaust fumes through the HMMWV exhaust 

system.  

  
In This Lesson The following table lists the topics covered in this lesson. 
 

Topic See Page 
Introduction 1-27 
Exhaust System Components 1-28 
Exhaust Manifold 1-29 
Crossover Pipe 1-32 
Muffler 1-33 
Muffler/Catalytic Converter 1-34 
Tail Pipe 1-35 
Exhaust Flow 1-39 
Lesson 2 Exercise 1-40 

Continued on next page 
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Exhaust System Components 

   
Components The exhaust components on the HMMWV are similar to those on a typical 

automobile.  They consist of the exhaust manifolds, crossover pipe, muffler, 
and tail pipe.  Combined, they serve as a system that funnels exhaust fumes 
away from the engine, to the rear of the vehicle, eventually releasing them 
into the air.   A catalytic converter is included on the A2 series HMMWV.   
 
The diagram below is an undercarriage view labeling the exhaust system 
components.   
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Exhaust Manifold 

  
Exhaust 
Manifold 

There are two exhaust manifolds on the HMMWV, with one mounted on each 
side of the engine block.  They are referred to as the left and right manifold.  
The bolts that mount the manifolds to the engine block are unique as they 
have Allen-Head screw fittings, and are specially designed for high 
temperatures.  Both ends of the exhaust manifold that face down and away 
from the engine, bolt to the crossover pipe. 
 
The diagram below shows the parts of the exhaust manifold.  The table on the 
opposite page describes the function and criteria for inspecting each part.  

 
    

                
    

 Continued on next page 
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Exhaust Manifold, Continued 

  
Function and 
Inspection 

 

Part Name Function Inspection 
1 Exhaust 

Manifold 
Gasket 

Used as a seal for mounting 
each manifold to the engine 
block of the HMMWV. 
 
 

Since manifold gaskets must be 
replaced when manifold is removed, 
ensure new gasket has a silver shiny 
surface, not a dull dark surface, 
which is a characteristic of a gasket 
containing asbestos.   

2 Exhaust 
Manifold 

Mounted to each side of the 
engine block and bolted to 
each individual engine 
cylinder on the engine, it 
collects exhaust gases 
produced in the cylinders 
and directs them to the 
crossover pipe.   
 
Note:  Both manifolds are 

covered with heat 
shields. 

WARNING:  Do not touch hot 
exhaust system! 
Severe injury will 
result! 

 
Check for cracks, exhaust fumes, 
leaks, and rusted out bolts. 
  
 

3 Exhaust Gasket Prevents the leakage of 
exhaust gases where the 
manifold mounts to the 
crossover pipe. 

Inspect for rust and leaks around 
gasket.  Ensure gasket is seated 
between the crossover pipe and 
exhaust manifold.   

  
Challenge Why do you think heat shields are installed over the exhaust manifolds?  Fill 

in your answer below.    
______________________________________________________________

______________________________________________________________

______________________________________________________________ 

 Continued on next page 
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Exhaust Manifold, Continued 

  
Challenge 
Answer 
 

The heat shields that are installed over the exhaust manifolds are used to 
protect and direct heat away from vital engine components.  Exhaust 
manifolds, as well as all exhaust parts, are extremely hot due to the heat of the 
gases coming from the combustion chamber, so be sure to avoid touching 
them until they have cooled off.   
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Crossover Pipe 

  
Crossover Pipe The crossover pipe on the exhaust system connects to the two exhaust 

manifolds.  Its rear pipe connects to the muffler, where it funnels the collected 
gases. 
 
The diagram below shows the parts of the crossover pipe.  The table describes 
the function and criteria for inspecting each part.     

 
 

                                                       
 
  

Part Name Function Inspection 
1 Crossover Pipe After connecting to both left and 

right exhaust manifolds, these two 
ends of the crossover pipe form 
together to funnel the exhaust gases 
to the rear end of the crossover pipe. 

Check that all attaching 
bolts are secure.  Inspect 
for cracks, dents, or leaks.  

2 Exhaust Gasket 
 

Prevents leakage of exhaust gases 
from each connecting end of the 
crossover pipe. 

Ensure gaskets are properly 
seated.  Check for leaks. 

3 Crossover Pipe This end of the crossover pipe 
connects and carries exhaust gases to 
the muffler, or muffler/catalytic 
converter (on A2). 

Check that all mounting 
bolts are secure.  Inspect 
for cracks, dents, or leaks. 
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Muffler 

  
Muffler The muffler on the HMMWV acts the same as a muffler on a car.  The 

muffler reduces the noise of the exhaust emissions from the vehicle and 
continues to funnel the gases spent from the engine compartment to the tail 
pipe.  The end of the muffler connects directly to the tail pipe.  
 
The diagram below shows the parts of the HMMWV muffler.  The table 
describes the function and criteria for inspecting each part.  
 
Note:   The HMMWV A2 series vehicle has a muffler and catalytic converter 

combination. 
 
 

    

              
 
 

  
Part Name Function Inspection 

1 Muffler Carries spent gases and noise 
away from the engine 
compartment.  Engine noise is 
reduced by forcing exhaust gases 
through a series of baffles inside 
the muffler. 

Inspect for small, even pin-
like, holes or leaks.  Check for 
dents, rust, and corrosion.  
Ensure all mounting bolts are 
tight.  

2 Exhaust Gasket Prevents leakage of exhaust gases 
from the connecting end of the 
muffler. 

Ensure gaskets are properly 
seated.  Check for leaks. 
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Muffler/Catalytic Converter 

  
Muffler/Catalytic 
Converter 

The diagram below shows the parts of the HMMWVA2 muffler/catalytic 
converter.  The table describes their functions and inspection criteria. 

 
 

                 
 
 

  
Part  Name Function Inspection 

1 Catalytic 
Converter 

Installed to help further reduce 
exhaust emissions.  
 
 Note:   The catalytic converter 

contains chemically treated 
pellets used to transform 
noxious emissions 
(hydrocarbons) into less 
harmful carbon dioxide and 
water vapor.  The pellets are 
coated with platinum and 
rhodium or with platinum 
only. 

Inspect for rust and holes.  
Check for dents, rust, and 
moisture.      

2 Muffler Does the same job as the regular 
muffler on the A1 series HMMWV. 

Inspect for small, even 
pin-like, holes or leaks.  
Check for dents, rust, and 
corrosion.  Ensure all 
mounting bolts are tight. 
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Tail Pipe 

  
Tail Pipe There are two types of tail pipes used on the HMMWV.  The pipes will either 

be straight, or they will have the extensions of the fording kit installed on 
them. 
 
The diagram below shows the parts of the HMMWV tail pipe.  The table 
describes the function and inspection criteria. 

 
 

                         
 
 

  
Part  Name Function Inspection 

1 Tail Pipe  Is the last part of the exhaust 
system and is used to funnel 
exhaust fumes out into the air and 
away from the vehicle. 

Inspect for holes, corrosion, 
and leaks. Ensure all 
mounting bolts are tight.   

2 Gasket Has the same function as the 
other gaskets in the exhaust 
system; to prevent leaks. 

Ensure gaskets are properly 
seated.  Check for leaks.  

Continued on next page 
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Tail Pipe, Continued 

  
Fording Kit 
Tail Pipe 

The diagram below shows the parts of the fording kit/tail pipe.  The table 
describes the function and explains how to inspect each part. 

 
 

                                        
 

  
Part  Name Function Inspection 

1 Fording Kit/ 
Tail Pipe 

Funnels the exhaust fumes over the 
top of the vehicle.   
 
By extending the tail pipe over the 
top, it allows the vehicle to enter 
water up to 60 inches in depth.   
 
Without this pipe, the water would 
enter the exhaust system through the 
tail pipe, thereby causing the engine to 
stall. 

Inspect for holes, 
corrosion, and leaks.   

2 Exhaust Gasket Has the same function as the other 
gaskets in the exhaust system, to 
prevent leaks 

Ensure gaskets are 
properly seated.  Check 
for leaks. 

 Continued on next page 
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Tail Pipe, Continued 

  
Challenge Do you think the fording kit/tail pipe automatically keeps water from entering 

the exhaust system when the vehicle is taken into water?  Why or Why not?  
Fill in your answer below.   
______________________________________________________________

______________________________________________________________

______________________________________________________________ 

 Continued on next page 
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Tail Pipe, Continued 

  
Challenge 
Answer 

No.  In order for the fording gear to work, you must first engage the fording 
kit. (See Chapter 12 of TM9-2320-280-20-1 for instructions on how to engage 
the deep water fording kit.) 
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Exhaust Flow 

  
Exhaust Flow The step/action table below shows the exhaust flow through the exhaust 

system components of the HMMWV. 
  

Step Action 
1 Exhaust gases flows from the engine to the exhaust manifolds. 
2 From the exhaust manifolds, gases flow to the crossover pipe. 
3 From the crossover pipe, gases flow to the muffler.  

 
Note:   On the A2, gases would flow to the catalytic converter 
            and then to the muffler. 

4 From the muffler, exhaust gases flow to the tailpipe and out into 
the air. 

 
Wrap Up In this lesson, you learned the basic components for the HMMWV’s exhaust 

system.  Now you can test your knowledge on the lesson 2 exercise beginning 
on the following page. 
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Lesson 2 Exercise  

   
Directions Complete exercise items 1 through 10 by performing the action required.  

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

  
Item 1 From the choices below, identify the four components of the HMMWV 

exhaust system. 
 
a. Glow plugs, exhaust manifold, muffler, tail pipe, and crossover pipe 
b. Water crossover, manifold, muffler, and tail pipe 
c. Exhaust manifolds, crossover pipe, muffler, and tail pipe 
d. Glow plug, exhaust manifold, catalytic converter, and muffler 

  
Item 2 How many exhaust manifolds are used on the HMMWV? 

 
a. 2 
b. 1 
c. 3 
d. 4 

  
Item 3 The purpose of the exhaust manifold is to collect 

 
a. exhaust gases from the muffler and direct them to the exhaust pipe. 
b. fuel that has accumulated in the cylinders and redirect it to the fuel filter. 
c. exhaust gases produced in the cylinders and direct the gases to the 

crossover pipe. 
d. exhaust gases produced in the cylinders and direct the gases back into the 

engine compartment. 

  
Item 4 The exhaust manifolds connect to what component in the exhaust system? 

 
a. Muffler 
b. Catalytic converter 
c. Crossover pipe 
d. Tail pipe 

 Continued on next page 
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Lesson 2 Exercise, Continued 

  
Item 5 What components of the exhaust system does the crossover pipe connect to? 

 
a. Exhaust manifolds and tail pipe 
b. Muffler and tail pipe 
c. Catalytic converter and muffler 
d. Exhaust manifolds and muffler 

  
Item 6 The purpose of the muffler is to 

 
a. carry spent gases and noise away from the engine compartment. 
b. reduce the amount of engine noise coming from the engine compartment. 
c. collect exhaust fumes to prevent a carbon monoxide buildup in the 

passenger compartment. 
d. prevent any water from entering the exhaust system while in the fording 

mode. 

  
Item 7 Engine noise is reduced with a muffler when exhaust gases are 

 
a. forced through a filtering system, significantly reducing sound emission. 
b. forced through a series of baffles located inside the muffler. 
c. first routed through a catalytic converter that first reduces the engines 

emissions. 
d. forced through a series of baffles inside the manifold, which reduces the 

noise going into the muffler component. 

  
Item 8 What type of muffler does the A2 series HMMWV have? 

 
a. Muffler only 
b. Manifold/muffler combination 
c. Muffler/catalytic converter combination 
d. Catalytic converter only 

 Continued on next page 
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Lesson 2 Exercise, Continued 

  
Item 9 The treated pellets found in the catalytic converter transforms hydrocarbons 

into what? 
 
a. Water vapor 
b. Carbon monoxide 
c. Water vapor and carbon monoxide 
d. Carbon dioxide and water vapor 

  
Item 10 What is the last component of the exhaust system that carries the exhaust 

fumes away from the vehicle? 
 
a. Manifold 
b. Tail pipe 
c. Crossover pipe 
d. Muffler 

Continued on next page 
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Lesson 2 Exercise, Continued 

 
Answers The table below lists the answers to the lesson exercise items.  If you have 

questions about these items, refer to the reference page. 
 

Item Number Answer Reference 
1 c 1-28 
2 a 1-29 
3 c 1-30 
4 c 1-32 
5 d 1-32 
6 a 1-33 
7 b 1-33 
8 c 1-33 
9 d 1-34 
10 b 1-35 

  
Study Unit 1 
Summary 

In the first study unit, you have learned about the different components and 
functions of the HMMWV fuel and exhaust system and how they function.   

  
Wrap Up In the next study unit, you will learn about the 7-ton fuel and exhaust system. 
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STUDY UNIT 2 

MEDIUM TACTICAL VEHICLE REPLACEMENT (MTVR) 
FUEL AND EXHAUST SYSTEMS 

Overview 

 
Scope The purpose of this study unit is to introduce you to the fuel and exhaust 

system incorporated on the MTVR 7-ton  series vehicle.  Like Study Unit 1, it 
is not designed to teach maintenance procedures.  Instead it will enable you to 
identify the components and perform an inspection of the MTVR fuel and 
exhaust system.   

  
Reference 
Manual 

For this study unit, you will need to refer to Appendix A, U.S. Marine Corps 
Supply Instruction 10629/10631-14/1A for warranty procedures. 

 
In This Study 
Unit 

The following table lists the lessons covered in this study unit. 

 
Topic See Page 

MTVR Fuel Systems 2-3 
MTVR Exhaust Systems 2-17 
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LESSON 1 

MTVR FUEL SYSTEMS 

Introduction 

 
Scope In this lesson, you will learn about the different components of the MTVR 

fuel system.  You will also learn the function of each component. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify components of the MTVR fuel system. 
 
• Identify functions of the MTVR fuel system’s components. 
 
• Identify the flow of fuel through the MTVR fuel system. 
 
• Identify the inspection criteria for performing a visual serviceability 

inspection of the MTVR fuel system. 
 
• Given an SI 10629/10631-14/1A, determine which fuel system 

components are covered under the MTVR vehicle warranty. 
 
• Determine the consequences of failure to inspect MTVR fuel system 

components. 

  
In This Lesson  The following table lists the topics covered in this lesson. 
 

Topic See Page 
Introduction 2-3 
Fuel System Components 2-4 
Fuel Tank 2-5 
Fuel/Water Separator 2-7 
Transfer Pump 2-8 
Priming Pump 2-9 
Lesson 1 Exercise 2-12 
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Fuel System Components 

  
Fuel System 
Components 

The fuel system of the MTVR is simple in design.  The components are fuel 
tank, fuel water separator with heater, transfer pump, fuel filter, priming 
pump, unit injectors, and siph on break.  The unit injectors control all speed 
and load demands of the engine by use of the electronic control module 
(ECM). 

   
Fuel Flow Fuel is drawn by the transfer pump through the fuel water separator and sends 

it through the fuel filter and priming pump to the injectors.  Any fuel not used 
by injectors is sent back through the siphon brake and returned to tank. 
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Fuel Tank 

  
Fuel Tank The fuel tank on the MTVR vehicle is located on the driver side of the 

vehicle, underneath the cab.  It can hold up to 80 gallons of fuel, 76 of which 
are useable.    
 
The diagram below shows the parts of the fuel tank.  The table on the 
opposite page describes the function and inspection of each part.   

 
 
 

 
 

 

Continued on next page 
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Fuel Tank, Continued 

 
Function and 
Inspection 

 

 
Part Name Function Inspection 

1 Tank Stores fuel to operate the 
vehicle. 

Inspect for dents, cracks, and 
rust.    

2 Fuel Level-
Sending Unit 

Sends an electrical signal to the 
fuel gauge indicating the 
amount of fuel left in the tank. 

Check the fuel gauge when the 
vehicle is started to ensure it is 
moving.  This will let you know 
if the fuel level-sending unit is 
working properly.   

3 Fuel Supply 
Tube 

Draws the fuel out of the tank 
and sends it to the fuel water 
separator. 

Unauthorized to inspect at 2nd 
echelon. 

4 Strainer 
Element 

Prevents large particles of 
sediment and contaminants 
from entering the fuel system. 

Unauthorized to inspect at 2nd 
echelon. 
 

5 Cap, Filler Covers fuel tank filler spout to 
prevent contaminants from 
entering. 

Ensure it is actually present and 
secure. 
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Fuel/Water Separator 

  
Fuel/Water 
Separator  

The purpose of the fuel/water separator is to remove water and small particles 
from the fuel.  It is located on the left side of vehicle directly under cab. 
 
The diagram below shows the MTVR fuel/water separator.  The table 
describes the function and inspection criteria for each part.   

 
 

 
 

Part Name Function Inspection  
1 Filter Head 

 
 

Attaches to vehicle; has fittings 
for attaching fuel lines, filter 
element, and sediment bowl. 

Inspect for cracks, dents, and 
ensure it is securely mounted.   

2 Filter  Separates water and dirt 
particles from the fuel. 

Inspect for dents, tears, and 
damage. 

3 Sediment bowl Collects water and dirt particles 
that have been filtered out. 

Inspect for cracks and leaks.   

4 Gasket Seals sediment bowl to filter 
housing. 

Inspect for leaks. 

5 O-ring Seals filter to filter head. Inspect for tears.    

6 Heater Unit Prevents water that has been 
removed from fuel system from 
freezing during cold weather 
operations. 

Inspect for cracks, breaks, and 
ensure it is secure. 
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Transfer Pump 

 
Transfer 
Pump 

The transfer pump used on the MTVR engine is a positive displacement, gear 
driven, mechanical pump.  It is located on the front of the engine to the left of 
the flywheel.   The lower accessory drive gear drives the lower left accessory 
drive gear of the engine drives the transfer pump. 
 
The diagram below shows the location and parts of the transfer pump.  The 
table describes the function and inspection criteria for each part. 

 
 

 
 

 
 
 
 
 
 
 
 

 
 
 
 

 
 
  
 
 Part  Name Function Inspection 

1 Pump Mechanically pumps fuel to the 
priming pump. 

Inspect for dents, cracks, and 
leaks. 

2 Gasket Creates seal for pump to stop any 
leaks. 

Inspect for leaks. 

3 Inlet Hose Fuel arrives from the fuel/water 
separator through this line. 

Inspect for leaks, tears, and dry 
rotting. 

4 Outlet Hose Fuel flows from the transfer 
pump to the fuel filter and 
palming pump through this line. 

Inspect for leaks, tears, and dry 
rotting. 
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Priming Pump 

  
Priming Pump The priming pump is located on the left side of the engine.  Fuel arrives to the 

priming pump from the transfer pump.  Its function is to assist in bleeding any 
trapped air out of the fuel during service of fuel system.   
 
The diagram below shows the parts of the priming pump.  The table on the 
opposite page describes the function and inspection criteria for each part. 

 
 

 
Part Name Function Inspection 

1 Filter Head Attaches filter, priming pump, and 
siphon break to engine. 

Inspect for damage and 
leaks. 

2 Pressure 
Regulator 

Maintains pressure in cylinder head, 
and also prevents fuel from draining 
from the head when engine is not in 
operation. 

Inspect for leaks, dents, 
and damage. 

3 Pump Bleeds any remaining air from the fuel 
system. 

Inspect for damage, and 
leaks. 

4 Gasket Ensures that the pump seals against the 
metal surface of the manifolds. 

Inspect for leaks. 

5 Fuel Filter Separates any remaining particles from 
the fuel. 

Inspect for tears, dents, 
damage, and leaks. 

Continued on next page 
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Priming Pump, Continued 

 
Challenge 1 Did you know that the MTVR is covered by a bumper-to-bumper warranty 

for the first 120 days?  Where do you think you would find information on the 
fuel system warranty coverage?  Fill in your answer below.   
 
 
 
 
 

 
Challenge 2 What do you predict will happen if the components of the fuel system are not 

inspected on a regular basis?  Fill in your answer below.   
 
 
 
 

  
 

Continued on next page 
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Priming Pump, Continued 

  
Challenge 1 
Answer 
 

All information concerning the MTVR warranty procedures or components 
covered by the vehicle warranty can be found in Supply Instruction (SI) 
10629/10631-14/1A (Appendix A).   Although the bumper-to-bumper 
warranty is only for 120 days (150 for OCONUS units), all fuel system 
components (engine) are covered by the warranty for up to 24 months.   

 
Challenge 2 
Answer 
 

Since every component of the MTVR fuel system is essential to its proper 
functioning, failure to do regular inspections would eventually lead to 
mechanical malfunctioning or failure to operate correctly.  

 
Wrap Up In this lesson, you have learned the basic components of the MTVR fuel 

system.  Now you can test your knowledge on the lesson 1 exercise 
beginning on the following page. 
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Lesson 1 Exercise 

  
Directions Complete items 1 through 12 by performing the action required.  Check your 

answers against those listed at the end of this lesson. 

  
Item 1 The basic components of the MTVR fuel system includes the fuel tank, 

fuel/water separator, transfer pump, and     
 
a. filter base. 
b. fuel pump. 
c. inlet hose. 
d. priming pump.  

  
Item 2 Through 
Item 5 

Matching:  For items 2 through 5, how does the fuel flow through each 
component of the MTVR fuel system? Match the components in column 2 to 
the fuel flow sequence in column 1. Place your responses in the space 
provided. 
 

 Column 1 
 
Fuel Flow Sequence 
 
___ 2.  First component 
___ 3.  Second component 
___ 4.  Third component 
___ 5.  Fourth component 
 

Column 2 
 
MTVR Fuel System Component 
 
a. Turbocharger 
b. Priming pump 
c. Transfer pump 
d. Fuel tank 
e. Fuel/water separator 

 Continued on next page 
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Lesson 1 Exercise, Continued 

 
Item 6 The function of the fuel/water separator is to 

 
a. remove contamination from the filter element. 
b. drain excess fuel from the canister assembly. 
c. drain any water buildup from the canister assembly. 
d. bleed any air out of the fuel system. 

 
Item 7 What type of transfer pump is used on the MTVR fuel system? 

 
a. Mechanical, pressure-timed 
b. Centrifugal, pressure-timed 
c. Negative displacement, fluid driven, mechanical 
d. Positive displacement, gear driven, mechanical 

 
Item 8 From what component does fuel flow to the priming pump? 

 
a. Tank 
b. Transfer pump 
c. Injectors 
d. Fuel/water separator 

 
Item 9 What is the purpose of the priming pump? 

 
a. Removes contamination from the filter element. 
b. Drains excess fuel from the canister assembly. 
c. Drains any water buildup from the canister assembly. 
d. Assists in bleeding any trapped air out of the fuel system. 

Continued on next page 
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Lesson 1 Exercise, Continued  

 
Item 10 Using an SI 10629/10631-14/1A (Appendix A) as a reference, research the 

length of the warranty on the MTVR fuel tank if the vehicle has been in long 
term storage since it was issued to its unit.  Write your answer in the provided 
space below. 
______________________________________________________________
______________________________________________________________
______________________________________________________________ 
 

 
Item 11 When performing a visual inspection, what would be a sure sign that a gasket 

was no longer serviceable? 
 
a. Tears 
b. Leaks 
c. Damage 
d. Rust 

 
Item 12 Try to predict mechanical problems that could result due to failure to inspect 

the MTVR fuel systems.  Write down your answers.  How could you use this 
to motivate your mechanics to thoroughly inspect and repair the fuel system? 
 
 
 
 
 

Continued on next page 
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Lesson 1 Exercise, Continued 

 
Answers The table below lists the answers to the lesson exercise items.  If you have 

questions about these items, refer to the reference page. 
 

Item Number Answer Reference 
1 d 2-4 
2 d 2-4 
3 e 2-4 
4 c 2-4 
5 b 2-4 
6 b 2-7 
7 d 2-8 
8 b 2-9 
9 d 2-9 
10 In the event the vehicle is 

placed in long-term storage, 
the warranty shall be extended 
for the length of time the 
vehicle is in storage or for 12 
months, whichever comes 
first.   

SI-10629/10631-14/1A
(Appendix A) 

11 b 2-7, 2-8, and 2-10 
12 Mechanical problems that 

could result include:  damage 
to both engine and fuel system 
components as well as failure 
of vehicle to start or run 
properly if a component is 
damaged.  Use this to help 
mechanics realize that they are 
attention to detail while 
inspecting keeps vehicles off 
deadline, and that means less 
work for them.    

2-11 

  
Lesson 1 
Summary 

In this lesson, you learned about the different components and functions of 
the MTRV fuel system.   
 
In the next lesson, you will learn about the MTVR exhaust system. 

  
 
MCI Course 3525C 2-15   Study Unit 2, Lesson 1 Exercise 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(This page intentionally left blank.) 

 
 
 
 
 
 
 
 
 

MCI Course 3525C 2-16   Study Unit 2, Lesson 1 Exercise 



LESSON 2 

MTVR EXHAUST SYSTEMS 

Introduction 

 
Scope In this lesson, you will learn about the components of the MTVR exhaust 

system.  With a clearer understanding of the simplicity of this system, you 
will be better equipped to troubleshoot any exhaust problems. 

   
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify components of the MTVR exhaust system. 
 
• Identify functions of the MTVR exhaust system’s components. 
 
• Identify the exhaust flow through the MTVR exhaust system. 
 
• Identify the inspection criteria for performing a serviceability inspection 

on the components of the MTVR exhaust system unless prohibited by 
warranty. 

 
• Given an SI 10629/10631-14/1A (Appendix A), determine whether or not 

parts of the exhaust system are covered under the vehicle warranty. 
 
• Determine the consequences of failure to inspect MTVR exhaust system 

components. 

  
In This Lesson The following table lists the topics covered in this lesson. 
 

Topic See Page 
Introduction 2-17 
Exhaust System Components 2-18 
Exhaust Manifold 2-19 
Turbocharger 2-20 
Exhaust Pipe 2-23 
Muffler 2-24 
Exhaust Stack 2-25 
Lesson 2 Exercise 2-28 
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Exhaust System Components 

  
Components The components of the MTVR exhaust system are as follows:  exhaust 

manifold, turbocharger, exhaust pipe, muffler, and exhaust stack.  They form 
a very basic system that starts at the engine and runs along and up the back of 
the passenger side of the cab.  

 
Exhaust Flow The diagram below shows the components of the exhaust system.  The 

exhaust flows to the exhaust manifold, then to the turbocharger, through the 
exhaust pipe, the muffler, and finally the exhaust stack.   
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Exhaust Manifold 

  
Exhaust 
Manifold 

The exhaust manifold on the MTVR is the first component exhaust gases 
enter.  Its function is to collect exhaust gases from the engine’s valve ports 
and directs them to the turbine side of the turbocharger.  It is located on right 
side of the engine and connects to the cylinder head at each cylinder and to 
the turbocharger on the other side.  
 
The diagram below shows the manifold in relation to the cylinder head of the 
engine.  It also demonstrates where it attaches to the turbocharger.  The table 
describes the function and inspection of the exhaust manifold and related 
parts. 

 

                         
 

Part Name Function Inspection 
1 Cylinder Head Mounts to engine and provides 

ports for intake air and removal 
of exhaust gases. 

Not authorized to inspect at 
2nd echelon. 

2 Manifold Funnels exhaust gases from the 
cylinder head to the 
turbocharger. 

Inspect for cracks, dents, and 
rust 

3 Exhaust Valves Opens to allow exhaust gases to 
escape from the cylinder head 
after the power stroke. 

Not authorized to inspect at 
2nd echelon. 

4 Turbocharger  Uses the exhaust gases to drive 
a turbine that rotates the 
impeller.  The impeller then 
sends intake air under pressure 
to engine intake valves, and 
directs the exhaust gases to the 
exhaust pipe. 

Not authorized to inspect at 
2nd echelon. 
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Turbocharger 

  
Turbocharger The turbocharger functions as a means of increasing the engine’s power 

output.  The turbocharger uses the exhaust gases to turn a turbine and shaft.  
This shaft is attached to an impeller, which pulls in fresh air, compresses the 
air, and sends it to the intake of the engine.  This added air allows for more 
fuel to be injected, which increases power output.  The turbocharger is located 
in front of the exhaust manifold on the engine. 
 
The diagram below shows the parts of the turbocharger.  The table describes 
the function and inspection criteria for each part. 

 

                 
 

Part Name Function Inspection 
1 Exhaust Inlet  Attaches turbocharger to the exhaust 

manifold and directs exhaust gases to 
the turbine and shaft. 

Unauthorized at 2nd 
Echelon 

2 Turbine 
Housing 

Encases the turbine and directs the 
exhaust gases to rotate the turbine 
and shaft.  Once the gases pass the 
turbine, they are directed to the 
exhaust pipe. 

Unauthorized at 2nd 
Echelon 

3 Turbine Rotated by exhaust gases and turns 
the shaft and impeller. 

Unauthorized at 2nd 
Echelon 

4 Exhaust Outlet Directs the exhaust gases to the 
exhaust pipe. 

Unauthorized at 2nd 
Echelon 

5 Impeller Pulls in fresh air and compresses it in 
the impeller housing. 

Unauthorized at 2nd 
Echelon 

6 Impeller 
Housing 

Encases impeller and attaches the 
turbo charger to the air filter system, 
and intake manifold to deliver the 
compressed air to the cylinders. 

Unauthorized at 2nd 
Echelon 

7 Bearing 
Housing 

Supports all rotating parts, and is a 
means to lubricate the parts. 

Unauthorized at 2nd 
Echelon 

Continued on next page 
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Turbocharger, Continued 

  
Challenge 1 What do you predict will happen if the turbocharger was unserviceable due to 

failure to inspect?  Fill in your answer below. 
 
______________________________________________________________ 
 
______________________________________________________________ 
 
______________________________________________________________ 
 
______________________________________________________________ 
  

Continued on next page 
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Turbocharger, Continued 

 
Challenge 1 
Answer 

If the turbocharger on the MTVR became unserviceable due to failure to 
inspect, the vehicle would experience significant power loss. 
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Exhaust Pipe 

 
Exhaust Pipe The exhaust pipe directs the exhaust fumes away from the engine at a safe 

distance not to affect personnel in the cab.  It is connected to the turbocharger 
on the left side of the engine.  It extends under the passenger side of the cab, 
where it connects to the muffler.  
 
The diagram below shows the parts of the exhaust pipe.  The table describes 
the function and inspection criteria for each part. 

 
 

 
 
 

Part Name Function Inspection 
1 Flexjoint Allows pipe to move with the 

vehicle over bumpy terrain 
without being damaged. 

Inspect for rust, dents, cracks, 
and leaks. 

2 Seal Ensures exhaust gases do not 
leak from the connection. 

Inspect for leaks. 

3 Clamp Secures pipe to muffler. Inspect for rust and ensure it 
is secure. 
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Muffler 

  
Muffler The muffler on the MTVR exhaust system reduces the noise emission and 

directs the flow of exhaust to the exhaust stack.  It is located on the right side 
of the vehicle and runs vertically behind the passenger side of the cab.  
 
The diagram below shows the parts of the muffler.  The table describes the 
function and inspection criteria for each part. 

 
 

 
 
  

  
 

Part Name Function Inspection 
1 Muffler Reduces the noise emission and 

funnels air to exhaust stack. 
Check for leaks at both 
attaching ends.  Also check for 
rust, dents, and corrosion.  

2 Heat Shield Protects personnel and equipment 
from burns that could come from 
heat of muffler. 

Check for rust, dents, and 
ensure it is secure. 
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Exhaust Stack 

  
Exhaust Stack The exhaust stack is the final component of MTVR exhaust system.  It is 

located on top of the muffler.  The stack is used to funnel the exhaust gases 
from the muffler away from the cab and vehicle.   
 
The diagram below shows the parts of the exhaust stack.  The table describes 
their functions and inspection criteria.    
 

 

 
 

 
  
 

Part  Name Function Inspection 
1 Stack Funnels gases from muffler out 

into the air and away from the 
vehicle. 

Inspect for dents, cracks, rusts 
and corrosion. 

2 Rain Cap Prevents water from entering into 
and contaminating the exhaust 
system components.  

Inspect for rust and cracks.  
Ensure nut is secure. 

Continued on next page 
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Exhaust Stack, Continued 

 
Challenge 2 Using the SI 10629/10631-14/1A (Appendix A) provided, see if you can find 

out how long the following exhaust parts are warranted. 
 
Manifold   ____________________________ 
 
Exhaust Pipe   _________________________ 
 
Muffler   ______________________________ 

Continued on next page 
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Exhaust Stack, Continued 

  
Challenge 2 
Answer  

The answers to this challenge question can be found in SI 10629/10631-14/1A 
(Appendix A). 
 
Manifold   24 Months 
  
Exhaust Pipe   12 Months  
 
Muffler   12 Months

  
Wrap Up In this lesson, you have learned the basic components of the MTVR exhaust 

system.  Now you can test your knowledge on the lesson 2 exercise beginning 
on the following page. 
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Lesson 2 Exercise 

  
Directions Complete items 1 through 14 by performing the action required.  Check your 

answers against those listed at the end of this lesson. 

  
Item 1 What component of the MTVR exhaust system does the engine’s exhaust 

gases enter first? 
 
a. Muffler 
b. Exhaust manifold  
c. Exhaust pipe 
d. Turbocharger 

  
Item 2 Through 
Item 6 

Matching: For items 2 through 6, how does the exhaust gases flow through 
each component of the MTVR exhaust system?  Match the components in 
column 2 to the exhaust gases flow sequence in column 1.  Place your 
responses in the space provided. 
 

 Column 1 
 
Exhaust Gases Flow Sequence 
 
___ 2.  First component 
___ 3.  Second component 
___ 4.  Third component 
___ 5.  Fourth component 
___ 6.  Fifth component 

Column 2 
 
MTVR Exhaust System Component 
 
a. Exhaust manifold 
b. Exhaust priming pump 
c. Exhaust pipe 
d. Exhaust stack 
e. Turbocharger 
f. Muffler 

 
Item 7 When performing a visual inspection, what do you look for in a turbine? 

 
a. Cracks, dents, and rust 
b. Cracks, dents, and leaks 
c. Cracks, dents, and ensure it is secure 
d. Unauthorized at 2nd echelon 

 Continued on next page 
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Lesson 2 Exercise, Continued 

 
Item 8 The function of the turbocharger is to 

 
a. charge the air in the intake manifold. 
b. recycle exhaust gases from the exhaust pipe back into the intake manifold. 
c. provide more power to the engine by recycling exhaust gases back into 

the intake system.  
d. give the exhaust system an added boost. 

  
Item 9 The function of the flexjoint on the exhaust pipe is to 

 
a. allow the exhaust gases coming from the turbocharger to go in different 

directions.  
b. join the parts of the exhaust pipe together. 
c. allow the exhaust pipe to move with the vehicle over bumpy terrain. 
d. give the exhaust system more flexibility in changing parts.   

 
Item 10 The muffler is located 

 
a. at the rear of the vehicle. 
b. behind the passenger side of the cab. 
c. underneath the cab of the vehicle. 
d. next to the tailpipe.  

  
Item 11 The muffler directs the flow of exhaust gases to the exhaust stack and  

 
a. reduces the amount of exhaust gases in the air. 
b. funnels the exhaust gases away from the cab. 
c. reduces the noise emission of the exhaust system. 
d. redirects the sound of the exhaust system away from the cab. 

Continued on next page 
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Lesson 2 Exercise, Continued 

 
Item 12 The purpose of the exhaust stack is to 

 
a. redirect the sound of the exhaust system away from the cab. 
b. recycle exhaust gases from the muffler back into the exhaust system. 
c. funnel gases from the exhaust manifold out into the air and away from the 

vehicle. 
d. funnel gases from the muffler out into the air and away from the vehicle. 

  
Item 13 Scenario:  Upon checking into the unit, you are assigned as the quality control 

NCO responsible for inducting vehicles into the shop for maintenance.  An 
MTVR arrives with an LTI that reads: “vehicle fails to develop full power.”  
What do you think could be the cause of this vehicle malfunction?  Fill in 
your answer below. 
 
______________________________________________________________ 
 
______________________________________________________________ 
 

  
Item 14 Using an SI 10629/10631-14/1A (Appendix A) as a reference, how long is the 

muffler warranted?  Fill in your answer below. 
 
______________________________________________________________ 
 
______________________________________________________________ 
 

Continued on next page 
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Lesson 2 Exercise, Continued 

 
Answers The table below lists the answers to the lesson exercise items.  If you have 

questions about these items, refer to the reference page. 
 

Item Number Answer Reference 
1 b 2-18 
2 a 2-18 
3 e 2-18 
4 c 2-18 
5 f 2-18 
6 d 2-18 
7 d 2-19 and 2-20 
8 c 2-20 
9 c 2-23 
10 b 2-24 
11 c 2-24 
12 d 2-25 
13 Turbocharger unserviceable SI 10629/10631-14/1A 

(Appendix A) 
14 12 months 2-27 

  
Study Unit 2 
Summary 

In the second study unit, you learned about the MTVR fuel and exhaust 
systems.  You also learned about their inspections and warranties.   

 
Wrap Up In the next study unit, you will learn about the fuel and exhaust systems on 

the Logistics Vehicle System (LVS). 
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STUDY UNIT 3 

LOGISTICS VEHICLE SYSTEM (LVS) 
FUEL AND EXHAUST SYSTEMS  

Overview 

 
Scope The purpose of this study unit is to familiarize you with the fuel and exhaust 

system incorporated on the LVS.  Again, the intent is to enable you to identify 
the components and perform an inspection on the LVS rather than teach 
maintenance procedures. 

 
In This Study 
Unit 

The following table lists the lessons covered in this study unit. 

 
Topic See Page 

LVS Fuel Systems 3-3 
LVS Exhaust Systems 3-19 
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LESSON 1 

LVS FUEL SYSTEMS  

Introduction 

  
Scope In this lesson, you will be familiarizing with the LVS fuel system giving you 

the knowledge of the flow of fuel and function of each component. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify components of the LVS fuel system. 
 
• Identify the flow of fuel through the LVS fuel system’s components. 
 
• Compare the fuel system on the LVS to the MTVR fuel system. 
 
• Identify the function of components of the LVS fuel system. 
 
• Identify criteria for visually inspecting components of the LVS fuel 

system.   

  
In This Lesson The following table lists the topics covered in this lesson. 
 

Topic See Page 
Fuel System Components 3-4 
Fuel Tanks 3-6 
Fuel/Water Separator 3-7 
Priming Pump  3-9 
Fuel Pump 3-10 
Secondary Filter 3-11 
Injector 3-12 
Lesson 1 Exercise 3-14 
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Fuel System Components 

  
Fuel System 
Components 

The LVS fuel system is more complex than any of the fuel systems discussed 
thus far.  The system has six different components, each having its own 
distinctive job that enables the fuel system of the LVS vehicle to operate 
efficiently.  The components of the LVS fuel system are: 
 
• Fuel tank 
• Fuel/water separator  
• Priming pump 
• Fuel pump 
• Secondary fuel filter 
• Injectors 
 
The diagram below shows the components of the LVS fuel system. 

 

 

Continued on next page 
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Fuel System Components, Continued 

  
Fuel Flow  The following step/action table lists the fuel flow through the LVS. 
 

Step Action 
1 Fuel is drawn from the tank through the fuel water separator. 
2 Fuel flows from the fuel/water separator, which houses the primary 

fuel filter, to the fuel pump. 
3  From the fuel pump, fuel flows to the secondary fuel filter. 
4 From the secondary fuel filter, fuel is filtered to the eight (8) 

injectors by way of fuel manifolds and pipes. 
5 From the injectors, fuel is injected into the cylinder or returned 

back to the tank. 
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Fuel Tanks  

  
Fuel Tanks Unlike the MTVR, the LVS has two fuel tanks.  They are mounted above the 

fender on each side of the number two axle.  Each tank has a 75-gallon diesel 
fuel tank capacity, which gives the LVS a total 300-mile driving range. 
 
The diagram below shows the tanks on the LVS and their location. 
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Fuel/Water Separator 

  
Fuel/Water 
Separator 

The LVS fuel/water separator is a three-stage device used to separate water 
from fuel and filter out solid particles. The fuel/water separator is located near 
the right fuel tank as shown on page 3-4.    

 

Stage Action 
1 A centrifuge separates large solid particles and water and from the 

fuel.  The water and large particles sink to the bottom of the fuel 
bowl where they remain, until the fuel bowl is drained because 
they are heavier than fuel. 

2 Water that is still in the system condenses on the separator shell.  
When droplets form, their weight causes them to fall to the bottom 
of the fuel bowl. 

3 A replaceable filter element traps solid particles still in the fuel. 

Continued on next page 
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Fuel/Water Separator, Continued 

 
Fuel/Water 
Separator, 
continued 

The diagram below shows the parts of the fuel/water separator.  The table 
describes the function and inspection of each part. 

 

 
 

  
Part Name Function Inspection  

1 Lid Tops fuel water separator. Check for cracks and leaks. 
2 Filter Traps solid particles still in 

fuel. 
Inspect for discoloring, dents, 
and tears.  

3 Shell Condenses water still in 
system, causing it to form 
drops and fall to the bottom of 
bowl. 

Check for cracks, dents, and 
leaks. Also check terminals for 
serviceability. 

4 Bowl Collects water and large solid 
particles that have been 
centrifugally separated from 
fuel. 

Inspect for cracks, leaks, and 
contaminants. 

5 Drain Valve Allows collected water and 
particles to be drained from 
bowl.  

Ensure drain is not clogged.  
Check valve for damage. 

6 Retainer Cradles bowl and mounts to 
shell. 

Check mounting surfaces for 
burrs.  Check for cracks or leaks. 
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Priming Pump 

  
Priming Pump The priming pump is a hand pump used to prime the fuel system when air has 

gotten inside (as when the vehicle has run out of fuel).  After air has entered 
the system, the system must be primed before the engine will start.   
 
The diagram below shows the priming pump on the LVS.  
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Fuel Pump 

  
Fuel Pump The fuel pump on the LVS fuel system is a positive displacement, gear-type 

pump.  The pump circulates an excess supply of fuel through the injectors, 
which purge the air from the system and cools the injectors.  The pump is 
attached to the governor housing.  It is driven off the end of the right-hand 
helix blower rotor by means of a drive-coupling fork attached to the end of 
the pump drive shaft and mating with a drive disc attached to the blower 
rotor.   
 
The diagram below shows the parts of the fuel pump.  The table describes the 
function and inspection of each part.  

 
 

                        
   
  

Part Name Function Inspection 
1 Pump Draws fuel from the tank, 

allowing it to start the flow 
process.   

Inspect for cracks, leaks, and damage. 

2 Inlet Line Allows fuel into pump. Check for cracks, tears, and leaks.  
Ensure clamps are serviceable. 

3 Outlet Line Sends fuel out of pump. Check for cracks, tears, and leaks.  
Ensure clamps are serviceable. 
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Secondary Fuel Filter 

  
Secondary Fuel 
Filter 

The secondary filter on the LVS fuel system is used to trap extremely fine 
particles of contamination that have passed through the previous filtration 
system.  As in all the fuel filter systems that you have learned about thus far, 
this filter is a unit that is completely replaceable.  The secondary filter is 
located next to the fuel/water separator.     
 
The diagram below shows the parts of the secondary fuel filter.  The table 
describes the function and inspection of each part. 

 
   

 
  

  
Part  Name Function Inspection 

1 Filter Traps in extremely fine particles 
still remaining in fuel. 

Check for discoloring, dents, 
and damage. 

2 Adapter Mounting point for filter that 
attaches filter assembly to 
bracket. 

Check mounting surfaces for 
burrs. Check for leaks and dents.

3 Elbows Connect fuel lines to adapter. Check for leaks and dents. 
4 Fuel Line 262 Allows fuel to flow into 

secondary filter from fuel pump.
Check for cracks, dry rotting, 
and leaks. 

5 Fuel Line 263 Allows fuel to flow out from 
secondary filter to right fuel 
manifold. 

Check for cracks, dry rotting, 
and leaks. 

6  Fuel Line 264 Allows fuel to flow out from 
secondary filter to left fuel 
manifold. 

Check for cracks, dry rotting, 
and leaks. 
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Injectors 

  
Injectors The injectors on the LVS simply pressurize, atomize, meter, and inject the 

correct amount of fuel into the appropriate cylinder at the right moment.  
There is one injector per cylinder for a total of eight.   
 
The diagram below is an open view of an LVS injector with the part 
functions.  

 
      

                                      
 

 
Part Name Function 

1 Fuel Inlet Receives fuel to be used by injector. 
2 Control Rack Movement in or out determines amount of fuel delivered to 

cylinders. 
3 Spray Tip Directs the metered fuel into combustion chamber of cylinders. 

Continued on next page 
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Injectors, Continued 

   
Challenge Did you know that the manufacturer, OSHKOSH, builds the LVS and MTVR?  

Compare the fuel system on the LVS with the MTVR fuel system.  What 
similarities do you find?  What are the differences?  Write your answers in the 
space provided below.  Refer to Study Unit 2 to check your answers. 
 
 
Similarities
 
_____________________________________________________________ 
 
_____________________________________________________________ 
 
_____________________________________________________________ 
 
Differences
 
_____________________________________________________________ 
 
_____________________________________________________________ 
 
_____________________________________________________________ 
 

  
Answers to 
Challenge 

Similarities: 
Systems have similar fuel flow from tank through filters and on to injectors.  
Both systems have fuel/water separators. 
 
Differences: 
LVS has two fuel tanks and MTVR has one.  LVS has hand priming pump. 

 
Wrap Up In this lesson, you learned about the basic components of the LVS fuel 

system.  Now you can test your knowledge on the lesson 1 exercise beginning 
on the following page. 

 

MCI Course 3525C     3-13    Study Unit 3, Lesson 1  



Lesson 1 Exercise 

  
Directions Complete items 1 through 14 by performing the action required.  Check your 

answers against those listed at the end of this lesson. 

  
Item 1 List three of the six components of the LVS fuel system. 

 
a. _____________________ 
b. _____________________ 
c. _____________________ 

 
Item 2 How many fuel tanks does the LVS have? 

 
a. 1 
b. 2 
c. 3 
d. 4 

  
Item 3 The fuel water separator is a _______-stage device used to separate water 

from fuel and filter out solid particles. 
 
a. single 
b. two 
c. three 
d. four 

  
Item 4 How many injectors are there on the LVS? 

 
a. 1 
b. 4 
c. 6 
d. 8 

Continued on next page 
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Lesson 1 Exercise, Continued 

  
Item 5 Through 
Item 8 

Matching:  For items 5 through 8, how does the fuel flow from each 
component of the LVS fuel system?  Match the components in column 2 to 
the fuel flow sequence in column 1. 

 
Column 1 
 
Fuel Flow Sequence

Column 2 
 
LVS Fuel System Component 
  

___ 5.  First component 
___ 6.  Second component 
___ 7.  Third component 
___ 8.  Fourth component 

a. Injector 
b. Tanks 
c. Fuel/Water Separator 
d. Secondary Fuel Filter 

 
Item 9 One distinct difference between the MTVR and LVS fuel system is  

 
a. the type of fuel used. 
b. the number of fuel tanks. 
c. the fact that one has a fuel/water separator. 
d. there are no distinct differences. 

 
Item 10 The ______________ pump is a component that removes air from the fuel 

system. 
 
a. fuel 
b. hand 
c. priming 
d. air release 

  
Item 11 The fuel pump on the LVS is driven by the 

 
a. camshaft. 
b. helix blower.  
c. accessory gear.  
d. crankshaft. 

 Continued on next page 
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Lesson 1 Exercise, Continued 

 
Item 12 The purpose of the secondary fuel filter is to 

 
a. separate water from the fuel system and filter out particles. 
b. provide a means of back up filtering to the primary fuel filter. 
c. trap solid particles that have passed through previous filtration system. 
d. trap extremely fine particles that have passed through the previous 

filtration system. 

 
Item 13 When visually inspecting the actual filter of the secondary fuel filter, you 

would check for 
 
a. water, excess fuel, and carbon. 
b. rust, dents, and damage. 
c. discoloring, dents, and damage. 
d. metal shavings, oil, and water.  

  
Item 14 If you are visually inspecting the shell of the fuel/water separator, you should 

check for cracks, dents, and leaks, as well as the ___________ for 
serviceability. 
 
a. bolts 
b. terminals 
c. O-ring 
d. retainer    

Continued on next page 
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Lesson 1 Exercise, Continued 

  
Answers The table below lists the answers to the lesson exercise items.  If you have 

any questions about these items, refer to the reference page. 
 

Item Number Answer Reference 
1 Any three of the following: 

Fuel Tank 
Fuel/Water Separator 
Priming Pump 
Fuel Pump 
Secondary Fuel Filter  
Injector 

3-4 

2 b 3-6 
3 c 3-7 
4 d 3-12 
5 b 3-5 
6 c 3-5 
7 d 3-5 
8 a 3-5 
9 b 3-6 
10 c 3-9 
11 b 3-10 
12 d 3-11 
13 c 3-11 
14 b 3-8 

 
Lesson 
Summary 

In this lesson, you learned about the components of the LVS fuel system.  
 
In the next lesson, you will learn about the functions and components of the 
exhaust system. 
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LESSON 2 

LVS EXHAUST SYSTEMS 

Introduction 

  
Scope The purpose of this lesson is to familiarize you with the components of the 

LVS exhaust system, how exhaust flows through these components, and how 
to inspect them.      

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify component of the LVS exhaust system. 
 
• Identify the functions the LVS exhaust system’s components. 
 
• Identify the exhaust flow through the LVS exhaust system. 
 
• Identify criteria for visually inspecting components of the LVS fuel 

system.  
 
• Compare the exhaust system on the LVS with the MTVR exhaust system. 

   
In This Lesson The following table lists the topics covered in this lesson. 
 

Topic See Page 
Exhaust System Components 3-20 
Exhaust Manifolds 3-22 
Exhaust Pipes 3-23 
Turbocharger 3-24 
Muffler, Exhaust Pipe, and Rain Cap 3-25 
Lesson 2 Exercise 3-26 

  

MCI Course 3525C     3-19    Study Unit 3, Lesson 2  



Exhaust System Components  

  
Exhaust 
System 
Components 

The LVS exhaust system channels exhaust gases away from the engine 
through the turbocharger and muffler.  The components of the LVS exhaust 
system are the:  
 
• Exhaust manifolds 
• Exhaust pipes  
• Turbocharger  
• Muffler 
• Rain cap 
 
The diagram below shows the components of the LVS exhaust system.   

 

Continued on next page 
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Exhaust System Components, Continued 

  
Exhaust Flow The following step/action table shows the flow of exhaust through the 

components of the LVS exhaust system. 
 

Step Action 
1 The exhaust manifolds direct gases from engine to the manifold 

pipes. 
2 The manifold pipes then channels those gases from the engine to 

the turbocharger. 
3 From the turbocharger gases flow to the exhaust pipe. 
4 From the second exhaust pipe gases are channeled to the muffler.  
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Exhaust Manifolds 

  
Exhaust 
Manifolds 

Unlike the MTVR, the LVS has two exhaust manifolds.  The exhaust 
manifolds are mounted on each side of the engine.  They direct exhaust gases 
from the engine to the manifold pipes.  
 
When inspecting the exhaust manifolds, check for rust, cracks, and leaks.  
Also ensure all bolts are present, undamaged, and tight.  
 
The diagram below shows the left manifold mounted on the LVS.     
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Exhaust Pipes 

  
Exhaust Pipes The purpose of the manifold pipes is to direct exhaust gases to the 

turbocharger. The LVS has two manifold pipes.  
 
When inspecting the manifold pipes, check for small holes, cracks, leaks, rust, 
and loose bolts.   
 
The diagram below shows the manifold pipes.  
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Turbocharger 

  
Turbocharger The turbocharger is comprised of a turbine and impeller.  The turbocharger is 

mounted to the exhaust manifolds and uses the exhaust gas pressure to turn 
the turbine.  The turbocharger on the MTVR and LVS both operate the same. 
 
The turbocharger operates with an internal shaft system and as it turns, the 
intake impeller pulls air in and forces air into the intake manifold for use by 
the engine.  Since the turbocharger pressurizes the intake air, all exhaust gases 
remaining in the cylinder are forced out before the exhaust valve closes.  This 
improves the engine power. 
 
Inspect the turbocharger by checking for dents, cracks, leaks, and rust.  Also 
ensure all connections are tight. 
 
The diagram below shows the LVS turbocharger: 
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Muffler, Exhaust Pipe, and Rain Cap 

 
Muffler, 
Exhaust Pipe, 
and Rain Cap 

The muffler contains baffles that absorb noise created by the engine and 
exhaust.  The top of the muffler pipe contains a rain cap that is used to 
prevent rain from entering the muffler thereby, causing rust in the exhaust 
system. The muffler is mounted horizontally above the left fuel tank.  A short 
exhaust pipe connects turbo to muffler. 
 
When inspecting the muffler, check for rust, dents, cracks, and loose bolts.  
Also ensure the rain cap is secure. 
 
The diagram below shows the parts of the muffler, exhaust pipe, and rain cap. 

 

Continued on next page 
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Muffler, Exhaust Pipe, and Rain Cap, Continued 

  
Challenge Compare the exhaust system on the LVS to the MTVR exhaust system.  What 

are the similarities?  What are the differences?  Write your answers in the 
space provided below.  Refer to Study Unit 2 to check your answers. 
 
Similarities:
 
_____________________________________________________________ 
 
_____________________________________________________________ 
 
Differences:
 
______________________________________________________________ 
 
______________________________________________________________ 
 

  
Answers to 
Challenge 

Similarities: 
Both systems have turbochargers and the same exhaust flow. 
 
Differences: 
LVS has two exhaust pipes and manifolds.  MTVR has one exhaust pipe and 
manifold. 

 
Wrap Up In this lesson, you learned the basic components of the LVS exhaust system.  

Now you can test your knowledge on the lesson 2 exercise beginning on the 
following page. 
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Lesson 2 Exercise 

  
Directions Complete exercise items 1 through 14 by performing the action required.  

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

 
Item 1 The components of the LVS exhaust system are 

 
(1) _____________ 
(2) _____________ 
(3) _____________ 
(4) _____________ 
(5) _____________ 

  
Item 2 The LVS has _____ exhaust pipe(s). 

 
a. one 
b. two 
c. three 
d. four  

  
Item 3 Through 
Item 7 

Matching:  For items 3 through 7, how does the exhaust flow from each 
component of the LVS exhaust system?  Match the components in column 2 
to the exhaust flow sequence in column 1. 

 
Column 1 
 
Exhaust Flow Sequence

Column 2 
 
LVS Exhaust System Component 
 

___ 3.  First component 
___ 4.  Second component 
___ 5.  Third component 
___ 6.  Fourth component 
___ 7.  Fifth component 

a. Exhaust pipe 
b. Turbocharger 
c. Exhaust manifold 
d. Muffler 
e. Crossover manifold pipe 

Continued on next page 
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Lesson 2 Exercise, Continued 

  
Item 8 Through   
Item 11 

Matching:  For items 8 through 11, what are the functions of the components 
of the LVS exhaust system?  Match the components in column 1 with their 
function in column 2 

 
Column 1 
 
Component

Column 
 
Function 
 

___  8.  Exhaust manifolds 
___  9.  Exhaust pipes 
___10.  Turbocharger 
___11.  Muffler and rain cap 

a. Absorbs noise and prevents rain 
from entering and causing rust in 
the exhaust system. 

b. Directs exhaust gases to and from 
the turbocharger. 

c. Directs exhaust gases from the 
engine to the exhaust pipes.  

d. Improves engine power by pulling 
air in and forcing it into the intake 
manifold forcing any exhaust 
remaining in the cylinder out 
before the exhaust valves close 

 
Item 12 When inspecting the exhaust pipes, look for  

 
a. rust, air damage, oil, and cracks. 
b. small holes, cracks, leaks, rust, and loose bolts. 
c. loose bolts, missing bolts, and other damage. 
d. rust only. 

  
Item 13 Inspection of the turbocharger consists of checking for 

 
a. fuel leaks, oil, and cracks in the blower. 
b. dents, cracks, leaks, and rust, ensuring all connections are tight. 
c. air, holes, fumes, and tightness of the hoses. 
d. dents, cracks, and leaks. 

Continued on next page 
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Lesson 2 Exercise, Continued 

  
Item 14 One difference between the LVS and MTVR exhaust system is that the LVS 

exhaust system 
 
a. does not have a turbocharger. 
b. has two exhaust manifolds. 
c. has no exhaust manifolds. 
d. is made by a different manufacturer.      

Continued on next page 
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Lesson 2 Exercise, Continued 

 
Answers The table below lists the answers to the lesson exercise items.  If you have 

any questions about these items, refer to the reference page. 
 

Item Number Answer Reference 
1 Exhaust manifolds 

Exhaust pipes 
Turbocharger 
Muffler 
Rain cap 

3-20 

2 b 3-23 
3 c 3-21 
4 e 3-21 
5 b 3-21 
6 a 3-21 
7 d 3-21 
8 c 3-22 
9 b 3-23 
10 d 3-24 
11 a 3-25 
12 b 3-23 
13 b 3-24 
14 b 3-22 

  
Study Unit 3 
Summary 

In the third study unit, you learned about the components of the LVS fuel and 
exhaust system.  You are now ready to take the review lesson examination 
that will help prepare you for the final exam. 
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5. Definitions

a. Acceptance. The execution of a Material Inspection and Receiving Report (DD250) by an authorized Govern-
ment representative indicating that the Government assumes ownership of the vehicle.

b. Vehicle Hand-off. The date on which the owning unit signs for the vehicles and they become accountable In
Accordance With (IAW) Marine Corps Order (MCO) P4400.150_.

TRUCK, Cargo, XLWB
7-Ton, W/Winch, MK28

TRUCK, Cargo, XLWB
7-Ton, W/O Winch, MK27

TRUCK, Cargo, 7-Ton,
W/Winch, MK25

TRUCK, Cargo, 7-Ton,
W/O Winch, MK23

Description

NORMAL
SI 10629/10631-14/1A

31 October 2002

U. S. MARINE CORPS SUPPLY INSTRUCTION

WARRANTY PROCEDURES FOR THE 7-TON CARGO TRUCK

1. Purpose. To provide instructions for processing warranty claims for the 7-ton Cargo Truck.

2. Cancellation. SI 10629/10631-14/1.

3. Information. The 7-ton Cargo Truck contract DAAE007-99-C-M007 was awarded to Oshkosh Truck Corporation
(OTC). The contract lists warranty clauses and procedures to be followed by the Marine Corps ensuring that the warranty
claims system functions as intended. This Supply Instruction (SI) was developed to provide these procedures to the
Operating Forces (OpFors).

4. Major Items Affected

EDO

1

SI 10629/10631-14/1A PCN 163 106290 00

DEPARTMENT OF THE NAVY
HEADQUARTERS, UNITED STATES MARINE CORPS

WASHINGTON, DC 20380-0001

2320-01-465-2182

2320-01-465-2180

2320-01-465-2176

2320-01-465-2174

NSN

D1062KP

D1062KP

D0198KP

D0198KP

TAMCN

10631B

10631A

10629B

10629A

I.D. No.



c. Owning Unit. Used herein is considered to be the owning unit of the 7-Ton Cargo Truck.

d. Contractor. OTC P.O. Box 2566 Oshkosh, WI 54901.

e. Defect/Failure. Any item, part, assembly, or subassembly on the vehicle that does not function or operate as it is
designed/intended.

f. Government Furnished Materiel (GFM). Government-owned materiel furnished to a contractor that will be
consumed during the course of production or incorporated into the product being manufactured under a contract.

g. Warranty. A written guarantee on the integrity of a product (for a specific amount of time covered in the
contract) and the manufacturers’ responsibility for replacement or repair of defective parts.

h. Pass-through Warranty. A warranty (separate from the OTC warranty) by the Original Equipment Manufacturer
(OEM) or supplier of select components. The terms and conditions of these warranties will be passed on to the government.

i. Failure Free Vehicle Hand-off Warranty. A warranty by OTC that the vehicles are free from defect/failures of
any kind. The period for this warranty extends until 120 days after vehicle is shipped from OTC, which is identified in
block 12 of the DD 1149 or 15 months after the vehicle acceptance, whichever comes first.

j. Warranty Coordinator(s) (WC). Individuals within the OpFors who are responsible for initiating the warranty
claims process. They also ensure that the owning unit provides written notification using the Product Quality Deficiency
Report (PQDR), SF 368, procedures outlined in Marine Corps Order (MCO) 4855.10_.

k. Warranty Administrator (WA). IAW MCO 4105.2 W/CH 1 the administration of this warranty is the respon-
sibility of the materiel manager located at MCLB Albany, GA in the Supply Chain Management Center, (Code 577-2), DSN
567-6530, COM 229-639-6530. For technical issues the WA will contact MCSC Albany, GA.

l. Warranty Manager (WM). An individual located at OTC responsible and authorized to resolve warranty claims.

m. Field Service Representative(s) (FSR’S). Individual(s) employed by OTC and located within each OpFors to
provide technical assistance and training.

6. Warranty Coverage

a. OTC Warranty

(1) The 7-Ton Cargo Truck has a 120 day bumper to bumper warranty for CONUS Units and 150 days for
OCONUS Units. The warranty extends to all parts including those not manufactured by OTC with the exception of the
cargo bodies.

(2) Once OTC acknowledges a warranty defect, they must complete repairs, under the failure free vehicle hand-
off warranty, within 5 calendar days of the acknowledged date. The usual, customary and normal installation cost will be
borne by OTC. Should emergencies dictate that installation or repair be performed by the Marine Corps or other workshop,
costs shall be refunded on condition that the installation is made by a workshop authorized by OTC.

(3) Parts for which a warranty claim is submitted.

(a) If a FSR/Dealer provides a part at no charge to the unit for a warranty failure on a truck, the removed
part is the property of the part manufacturer/OTC.

(b) Take a photograph of the failed part and submit it with the PQDR.

2
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BRAKE ASSEMBLY, 16.5
X 7.0, RH

BRAKE ASSEMBLY, 16.5
X 7.0, LH

SHAFT, Propeller 1810,
HR 8.21 X 1.12

MANIFOLD, CTIS

CONTROLLER, CTIS

WIPER KIT, 24 Volt

HEATER/DEFROSTER/
VENT KIT

ENGINE ADAPTER KIT

SHIFTER, WTEC3 HD
Push-button

ECM, HD-4070 7 SPD
WTEC3

TRANSMISSION, HD
4070

ENGINE

Nomenclatures

(4) The warranty shall be void if the goods supplied have been altered by a third party or by installing parts of
other OEM’s, and/or if the cause of the damage is directly connected with such alteration. The warranty will be void if the
owning unit fails to observe directions prescribed for vehicle operation and maintenance (to include Preventative
Maintenance Checks and Services) located in the technical manuals (TM 10629-CDA). The warranty shall be void if the
vehicle gross weight is exceeded.

(5) Normal wear and tear, such as tire tread wear, is not covered by this warranty. Further, damage due to
negligent or improper handling, storage or transport is excluded from this warranty.

(6) In the event the government places the vehicles in long term storage following acceptance, the warranty
provisions shall be extended for the length of time the vehicles are in storage, or for 12 months, whichever comes first (TI
11240-25/50 applies). The OTC must be notified when a truck is placed in long term storage.

(7) A PQDR must be submitted by the owning unit IAW MCO 4855.10_ after the defect has been identified.

(8) The foregoing provisions shall likewise apply to all supplies (to include grease, oil, and sealer) in settlement
of any repair, which resulted from the warranty. The warranty period for the replacement parts shall be identical with the
remainder of the warranty period applicable to the original part which was found defective and which was replaced.

b. Pass-through Warranties Components Affected:
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2520-01-340-6046

2515-01-480-7060

2530-01-480-7064

2815-01-480-7463

2520-01-459-1944

2520-01-473-0594

2520-01-479-2170

2815-01-485-0783

NSN

3002638
(45152)

3002637
(45152)

810500-1

3205557

3205556

3367170
(45152)

3240272
(45152)

3244663

29538371

3317111

3000002

3265035

Part
No.

12 mos

12 mos

6 mos

24 mos

24 mos

12 mos

12 mos

24 mos

24 mos

24 mos

24 mos

24 mos

Warranty
Period

*Date placed
in service

*Date placed
in service

*Date placed
in service

*Date placed
in service

*Date placed
in service

*Date placed
in service

*Date placed
in service

*Date placed
in service

Date of DD
250 signature

*Date placed
in service

Date of DD
250 signature

Date of DD
250 signature

Warranty
Start Date

www.dana.com

www.dana.com

www.dana.com

www.dana.com

www.dana.com

**Commercial Vehicle System

www.arlintern.com

www.allisontransmission.com

www.allisontransmission.com

www.allisontransmission.com

www.allisontransmission.com

www.cat.com

Web Access



NOTE

*Date placed in service is the date the DD 1149 is signed.

** Web site not available. Field Service Representatives at each MEF can obtain the
warranty information for these specific items.

7. Warranty Procedures

a. Owning Unit

(1) When a defect is detected, provide the following information to the WC.

(a) Date of claim.

(b) Using unit (Name, RUC).

(c) TAMCN.

THROTTLE PEDAL, C12

STEERING GEAR, Slave,
M90

STEERING GEAR, M100
W/Miter

TIRE

MUFFLER, MTVR

PIPE, Exhaust Assembly

AIR CLEANER

RADIATOR, MTVR

ECU, ABS

STARTER, 50-MT 24V

YOKE, 1710 Series

SHAFT, Propeller 1710HD,
23.65CL 5.2

SHAFT, Propeller 1610
57.94CL, 4.88S

4

SI 10629/10631-14/1A

2530-01-472-9846

2530-01-472-9842

2610-01-334-2694

2990-01-479-4606

2940-01-480-8592

2930-01-492-5508

2530-01-474-6199

2990-01-474-5787

2530-01-480-7036

2520-01-480-3983

2520-01-479-4574

3242634
(45152)

3340968

3340967

1716220

3338739

3195059
(45152)

3354331

3290346

3129030

3217407

3004173

3036611

3250813

12 mos

12 mos

12 mos

60 mos

12 mos

12 mos

12 mos

12 mos

24 mos

12 mos

6 mos

6 mos

6 mos

*Date placed
in service

*Date placed
in service

*Date placed
in service

Date of
manufacture

*Date placed
in service

*Date placed
in service

*Date placed
in service

*Date placed
in service

*Date placed
in service

*Date placed
in service

*Date placed
in service

*Date placed
in service

*Date placed
in service

www.wmco.com

**RH Sheppard Company. Inc.

**RH Sheppard Company. Inc.

www.michelin-us.com

**Nelson Division

**Nelson Division

**Nelson Division

www.transpro.com

www.eaton.com

**DELCO Remy America Inc.

www.dana.com

www.dana.com

www.dana.com



(d) Date defect found.

(e) Equipment serial number.

(f) Miles/hours meter reading.

(g) Description of defect.

(h) Any additional/amplifying information available that is pertinent to the warranty claim.

(2) Maintenance personnel shall diagnose failures and immediately notify the WC who shall contact the FSR if
the failure is a warranted defect. The FSR may at this time direct the WC to coordinate repairs immediately with the local
OTC service center. The using unit must submit a PQDR IAW MCO 4855.10_.

(3) The owning unit shall prepare and submit a PQDR in accordance with MCO 4855.10_. The PQDRs will be
submitted for all identified defects in materiel and workmanship. Direct liaison with an OTC FSR is encouraged when
determining if the failure of any component is covered by this warranty. Should the FSR determine the failure to not be a
warrantable defect, the owning unit shall still submit a PQDR for further consideration.

(4) The owning unit will tag the defective parts IAW TM 4700-15_ and will retain these items in a secure area
until the PQDR is closed or until the WA provides instructions. The owning unit will be responsible for shipping the
defective parts using the government Traffic Management Office to a designated shipment address when instructed by the
WA.

(5) When the warranty repairs are completed, provide the following information to the WC.

(a) Equipment serial number.

(b) PQDR Control Number.

(c) Work completion date.

(d) Description of action taken.

b. Warranty Coordinator(s) Assignment

(1) The MEF Commander has the responsibility to appoint WCs in accordance with MCO 4105.2_; however, it
is recommended a minimum of one will be assigned within each major subordinate command.

(2) Upon assignment, WCs are instructed to provide the name, rank, telephone number, and mailing address by
Naval Message to the WA, (COMMARCORLOGBASES, Albany, GA Code 577-2) within 30 days of publication of this
SI.

c. Warranty Coordinators

(1) When the owning unit suspects a warranty defect has occurred, they will contact the WC providing as much
information as possible.

(2) Although it is the manufacturers right to inspect and keep the failed part, if a FSR/Dealer provided a part at
no charge to the unit for a warranty failure on a truck, the removed part is the property of the part manufacturer/OTC. Take
a photograph and submit it with the PQDR. Also, if deployed, instruct the owning unit to retain the failed part until
disposition instructions are provided by either the FSR, WC or the WA.
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(3) Coordinate all warranty matters between the FSR and the owning units and retain appropriate records as
directed in MCO 4855.10_ and MCO 4105.2_.

(4) Warranty failures that occur on deployed vehicles are handled the same as any other failure, except that
photos must document the failure. This will contribute in identifying the failure. The deployed unit must notify the rear
echelon as soon as possible and provide the results of the evaluation. The rear echelon shall notify the WC who will brief
the FSR. A PQDR shall be initiated and submitted through the normal PQDR channel. Upon return of the failed item to the
parent command any warranty requirements/actions shall continue to resolve the warranty issue.

d. Warranty Administrator

(1) The WA shall serve as the liaison between the WC and the WM for all disputed warranty claims.

(2) Upon notification of a disputed failure, the WA shall.

(a) Establish a record of the failure and monitor the claim process from discovery to resolution. This record
shall also serve as documented evidence of the work performed.

(b) Inform the Project Manager (PM) upon notification of a warranty dispute.

(3) Upon receipt of the closing action information from the WC, the WA shall provide the Quality Assurance
Section (Code 574-1), MCLB Albany, GA, as well as DCMA Milwaukee, WI, the necessary information to close the
PQDR.

e. Warranty Manager

(1) The WM shall determine if the failure is indeed a warranty issue and provide the WA with coordinating
instructions for disposition of the failed part and shipment information for the replacement part. The WM may direct the
FSR to obtain repairs from the local OTC service center.

(2) The WM shall provide part remedy action to the WA. The WM may elect to.

(a) Replace the defective part.

(b) Repair the defective part.

(c) Furnish the Marine Corps the required part(s), materiel and installation instruction(s) to accomplish the
required repair at no cost to the government. In this instance, OTC may reimburse the government for the labor required to
correct or repair defective parts. The labor rate shall be calculated using the current fiscal years labor rates along with actual
repair hours incurred, not to exceed the labor hours identified in the Maintenance Allocation Chart.

(3) The WM shall ensure any replacement part provided to fulfill a warranty claim is provided to the owning
unit and the repair to be affected within 5 days.

8. Warranty Disputes. If the WM determines that any failure is not a defect covered by this warranty when contacted
by the FSR telephonically and declines to repair or replace the failed part, the WC shall immediately notify the WA who
will then notify the PM via e-mail for resolution. The owning unit shall still submit the PQDR, providing the following
information as indicated.

a. Block 3 will state the original PQDR number followed by the word "Disputed".

b. Block 22 will state "Warranty Dispute".

c. Include evidence that will refute the contractor’s reason(s) for refusal.
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d. Photos, sketches, and other applicable information will be submitted as enclosures or attachments.

e. The owning unit will not delay repairs due to a dispute. Disputed part(s) will be provided to the FSR for return as
instructed by the WM.

f. Upon dispute settlement, the WA will notify the WC and provide coordinating repair, replacement, and disposition
instructions for failed parts.

BY DIRECTION OF THE COMMANDANT OF THE MARINE CORPS

OFFICIAL

R. P. SHOCKEY
Director, Program Support
Marine Corps Systems Command

DISTRIBUTION: EDO
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TACTICAL VEHICLE FUEL AND EXHAUST SYSTEMS 

REVIEW LESSON EXAMINATION 

Review Lesson 

  
Introduction The purpose of the review lesson examination is to prepare you for your final 

examination.  It is recommended that you try to complete your review lesson 
examination without referring to the text, but for 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 From the choices below, select the component that is part of the HMMWV 

fuel system. 
 
a. throttle cable 
b. air filter 
c. manifold 
d. injector 

  
Item 2 What part of the HMMWV fuel tank first filters large contaminants out of the 

fuel? 
 
a. tank strainer 
b. tank filter 
c. injection pump screen 
d. fuel pump gasket 

   
Item 3 What part of the HMMWV fuel system components sends an electrical signal 

to the fuel gauge to indicate the amount of fuel in the fuel tank? 
 
a. glow plug 
b. fuel injector 
c. fuel tank 
d. fuel level sender 

Continued on next page 
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Review Lesson, Continued 

  
Item 4 When inspecting the HMMWV fuel level sender on the fuel tank, what leads 

on the jumper harness are tested for voltage? 
 
a. 28B and 81A 
b. 54A and 58J 
c. 28B and 58J 
d. 28A and 58J 

  
Item 5 What problem could failing to inspect the fuel return line on the HMMWV 

fuel tank cause? 
  
a. There would be no way for the tank to recycle unused fuel. 
b. There would be large particles in the tank. 
c. The fuel filter in the tank would be dirty. 
d. The fuel pump would eventually backup. 

   
Item 6 Fuel flows from the fuel pump on the HMMWV fuel system, to what 

component?  
 
a. Fuel tank 
b. Fuel filter/water separator 
c. Fuel signal pump 
d. Fuel injector 

  
Item 7 What component of the fuel system is the filtering system of the HMMWV 

fuel system? 
 
a. Glow plug 
b. Filter/water separator 
c. Injection pump 
d. Fuel pump 

Continued on next page 
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Review Lesson, Continued 

  
Item 8 What component of the HMMVW fuel system is the diagram below? 

 

 
 
a. Air filter 
b. Fuel by-pass  
c. Fuel filter/water separator 
d. Fuel pump 

  
Item 9 What part of the HMMWV fuel filter/water separator supplies fuel to the 

injector pump from the fuel filter assembly? 
 
a. Vent line 
b. Outlet hose 
c. Check valve 
d. Injector lines 

  
Item 10 The four components of the HMMWV exhaust system are the  

 
a. glow plugs, exhaust manifold, muffler, and tail pipe.  
b. water crossover, manifold, muffler, and tail pipe. 
c. exhaust manifold, crossover pipe, muffler, and tail pipe. 
d. glow plugs, exhaust manifold, catalytic converter, and muffler. 

Continued on next page 
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Review Lesson, Continued 

   
Item 11 The purpose of the HMMWV _______________ is to collect exhaust gases 

produced in the cylinders and to direct the gases to the exhaust pipe. 
 
a. muffler 
b. crossover pipe 
c. exhaust manifold 
d. catalytic converter 

    
Item 12 What must be replaced anytime the exhaust manifold of the HMMWV is 

removed for inspection? 
 
a. Exhaust manifold  
b. Exhaust manifold bolts 
c. Exhaust manifold gasket   
d. Nothing must be replaced, it is optional 

 
Item 13 What safety measure must be taken when inspecting the exhaust manifold of 

the HMMWV? 
 
a. Wear safety goggles. 
b. Wear a safety helmet. 
c. Wear rubber gloves. 
d. Do not touch hot exhaust system. 

    
Item 14 The crossover pipe on the HMMWV exhaust system connects the two sides 

of the exhaust manifold and acts as a direct link to the  
 
a. tail pipe. 
b. engine block. 
c. fording pipe. 
d. muffler.  

Continued on next page 
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Review Lesson, Continued 

  
Item 15 The muffler on the HMMWV is used to carry spent _________ and 

_________ away from the engine compartment. 
 
a. fuel--gases 
b. gases--fumes 
c. fuel--noise 
d. gases--noise 

 
Item 16 The muffler on the HMMWV exhaust system reduces ________ by forcing 

exhaust gases through a series of __________ located inside the muffler. 
 
a. pollution--filters 
b. noise--baffles 
c. pollution--baffles 
d. fuel consumption--filters 

   
Item 17 The treated pellets found in the catalytic converter on the A2 version of the 

HMMWV exhaust system transforms ______________ into ____________, 
and_______________. 
 
a. hydrocarbons--water vapor--oxygen 
b. hydrocarbons--carbon monoxide--nitrogen 
c. water vapor--carbon monoxide--hydrocarbons 
d. hydrocarbons--carbon dioxide--water vapor 

  
Item 18 The ____________ of the HMMWV exhaust system is the component that 

carries the exhaust fumes away from the vehicle. 
 
a. manifold 
b. tail pipe 
c. crossover pipe 
d. muffler 

Continued on next page 
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Review Lesson, Continued 

  
Item 19 The two types of exhaust pipes used on the HMMWV exhaust system are the  

 
a. muffler and catalytic converter. 
b. straight pipe and muffler. 
c. straight pipe and fording pipe extension. 
d. fording pipe and muffler. 

   
Item 20 The components of the MTVR fuel system are the fuel tank, _____________, 

________________, and primer pump. 
 
a. return line--transfer pump 
b. manifold--fuel/water separator 
c. fuel filter--injectors 
d. fuel/water separator--transfer pump 

  
Item 21 The MTVR fuel tank can hold up to ____ gallons of fuel. 

 
a. 60 
b. 70 
c. 80 
d. 90 

  
Item 22 The function of the sediment bowl on the MTVR fuel/water separator is to 

 
a. separate water and dirt particles from the fuel. 
b. collect water and dirt particles that have been filtered out. 
c. collect fuel that has been filtered through the fuel/water separator. 
d. prevent water from going anywhere else in the fuel system. 

 
Item 23 Fuel in the MTVR travels from the fuel transfer pump to the 

 
a. injectors. 
b. fuel priming pump. 
c. fuel/water separator. 
d. cylinders.  

Continued on next page 
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Review Lesson, Continued 

  
 Item 24 When inspecting the MTVR  primer pump, what parts are inspected? 

 
a. Pump, gears, and drain valve 
b. Gears, drive shaft, and filter 
c. Pump, gasket, and filter 
d. Bowl, retainer, and filter 

  
Item 25 Where would you find information on the MTVR fuel system warranty 

coverage? 
 
a. TM 10629-CDA 
b. TM 0878780-CD  
c. SI 10629/10631-15/1A 
d. SI 10629/10631-14/1A 

  
Item 26 The components of the MTVR exhaust system are the exhaust manifold, 

turbocharger, exhaust pipe, muffler, and  
 
a. catalytic. 
b. exhaust stack. 
c. tail pipe. 
d. heat shield. 

  
Item 27 The function of the MTVR exhaust manifold is to collect exhaust gases from 

the engine and 
 
a. funnel them away from the turbocharger. 
b. direct them to the turbocharger. 
c. funnel them back into the intake system.  
d. direct them to the exhaust pipe. 

 Continued on next page 
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Review Lesson, Continued 

  
Item 28 The MTVR exhaust flows from the turbocharger to the 

 
a. exhaust pipe. 
b. exhaust stack. 
c. exhaust manifold.  
d. muffler. 

  
Item 29 When inspecting the MTVR muffler, check for leaks, dents, rust, and  

 
a. air.  
b. loose bolts. 
c. corrosion.  
d. cracks. 

  
Item 30 The exhaust manifold on the MTVR is warranted up to __________ months. 

 
a. 6  
b. 12 
c. 18  
d. 24  

  
Item 31 The components of the LVS fuel system are the fuel tank, fuel/water 

separator, priming pump, fuel pump, ______________, and injectors. 
 
a. fuel filter 
b. secondary fuel filter 
c. fuel gage 
d. fuel level sending unit  

   
Item 32 From the LVS fuel/water separator fuel flows to the 

 
a. fuel pump. 
b. fuel level sending unit. 
c. secondary fuel filter. 
d. injectors. 

Continued on next page 
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Review Lesson, Continued 

  
Item 33 The LVS has two fuel tanks each with a _______ gallon diesel fuel capacity. 

 
a. 75 
b. 70 
c. 65 
d. 80 

  
Item 34 The function of the LVS priming pump is to 

 
a. ensure a good quality of fuel goes through the fuel system. 
b. filter particles from the fuel. 
c. prime the fuel system when air has entered. 
d. prime the fuel system before the fuel enters.  

  
Item 35 When inspecting the secondary fuel filter of the LVS, what fuel lines are to be 

inspected for cracks, dry rotting, and leaks? 
 
a. lines 262, 263, and 264 
b. lines 234, 235, and 236 
c. lines 258, 259, and 260 
d. lines 261, 262, and 263  

  
Item 36 Although the MTVR and LVS are built by the same manufacturer, one 

distinct difference between their fuel systems is 
 
a. the type of fuel used. 
b. the number of fuel tanks.   
c. that only one has a fuel/water separator. 
d. that only one needs to be inspected. 

Continued on next page 
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Review Lesson, Continued 

  
Item 37 The components of the LVS exhaust system are the: exhaust manifolds, 

exhaust pipes, ____________, muffler, and rain cap.   
 
a. heat shield 
b. catalytic converter 
c. tail pipe 
d. turbocharger 

  
Item 38 From the engine of the LVS, exhaust gases flow to the 

 
a. second exhaust pipe. 
b. turbocharger. 
c. exhaust manifold. 
d. muffler.  

  
Item 39 The function of the LVS exhaust manifolds is to direct exhaust gases from the 

 
a. turbocharger to the exhaust pipe. 
b. engine to the exhaust pipe.   
c. engine to the turbocharger. 
d. exhaust pipe to the engine. 

  
Item 40  When inspecting the LVS muffler and rain cap, check for rust, dents, cracks, 

loose bolts, and also ensure 
 
a. there is no dry rotting.  
b. the filter is intact. 
c. the rain cap is loose. 
d. the rain cap is secure.  

 
Item 41 Unlike the MTVR, the LVS has_____ exhaust manifold(s). 

 
a. 0 
b. 1 
c. 2 
d. 3 
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Review Lesson 
Solutions 

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 d 1-5 
4 c 1-5 
5 a 1-7 
6 b 1-8 
7 b 1-10 
8 c 1-10 
9 b 1-11 
10 c 1-28 
11 c 1-30 
12 c 1-30 
13 d 1-30 
14 d 1-32 
15 d 1-33 
16 b 1-33 
17 d 1-34 
18 b 1-35 
19 c 1-35 
20 d 2-4 
21 c 2-5 
22 b 2-7 
23 b 2-9 
24 c 2-9 
25 d 2-11 
26 b 2-18 
27 b 2-19 
28 a 2-20 
29 c 2-24 
30 d 2-27 
31 b 3-4 
32 c 3-5 
33 a 3-6 
34 c 3-9 

Continued on next page 
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Review Lesson Solutions, Continued 

  
Item Number Answer Reference 

35 a 3-11 
36 b 3-12 
37 d 3-20 
38 b 3-21 
39 b 3-22 
40 d 3-25 
41 c 3-22 
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