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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 0372A, The Marine Rifleman:  Weapons, 
prepares Marines for the use and operation of the weapons located on the fire 
team level. 

  
Your Personal 
Characteristics 

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

 
• YOU SEEK TO IMPROVE YOURSELF.  You are enrolled to improve 

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

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

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

 
• YOU ACCEPT CHALLENGES.  You have self-confidence and believe 

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

 
• YOU ARE ABLE TO SET AND ACCOMPLISH PRACTICAL 

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

 
Continued on next page 
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Study Guide, Continued 

  
Beginning Your 
Course 

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

  
Leafing 
Through the 
Text 

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

  
The First Study 
Unit 

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

  
Reading the 
Learning 
Objectives 

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

  
Completing the 
Exercises 

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

 
Continued on next page 
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Study Guide, Continued 

  
Continuing to 
March 

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

  
Preparing for 
the Final Exam 

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

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

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

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

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

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

 
• USE THE “SHAKEDOWN CRUISE” TECHNIQUE.  Ask another 

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

 
• MAKE REVIEWS FUN AND BENEFICIAL.  Reviews are good habits 

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

 
Continued on next page 
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Study Guide, Continued 

  
Tackling the 
Final Exam 

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

  
Completing 
Your Course 

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

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

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

  
Semper Fidelis! 
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STUDY UNIT 1

M203 GRENADE LAUNCHER

Introduction.  The grenadier/fire team leader is a vital member of every fire team.  The
M203 grenade launcher provides the fire team with indirect fire support which may be the
only thing standing between life and death. This weapon enables the grenadier/fire team
leader to bring several types of ammunition down on the enemy.  This study unit will cover
the step-by-step procedures on how to clean, maintain, and engage targets with the M203
grenade laucher/service rifle.  It will also describe the different types of ammunition which
can be used and how to qualify with the M203. 

Lesson 1.  OPERATOR MAINTENANCE ON LAUNCHER AND AMMUNITION

LEARNING OBJECTIVES

1. Identify the two methods of disassembling the M203.

2. Identify the authorized cleaners/lubricants for the M203.

3. Identify ammunition types and serviceability for the M203.

4. Identify the areas to inspect during an M203 function check.

5. Identify the role and the four missions of the M203 grenadier.

1101.  Cleaning and Maintaining

a. Clearing and Disassembly.  As the grenadier, you are authorized to disassemble the launcher
using the steps in Methods 1 and 2.  But, before you proceed to disassemble the weapon, you
must clear it first.

(1) Clear the weapon.  Depress the barrel latch and slide the barrel assembly forward
(figure 1-1).  Inspect the breech to ensure that no round is present.

Fig 1-1.  Sliding barrel assembly forward.
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(2) Disassembly of the M203.   There are two methods for disassembling the M203.
Method 1 is the quicker method of disassembly. You will remove only one
component from the weapon (figure 1-2).

The steps for Method 1 are listed below:

Step 1. Depress the barrel latch and slide the barrel assembly forward (figure 1-1).

Step 2. Count back to the fourth hole from the muzzle on the left side of the 
handguard.

Step 3. Insert one end of the cleaning rod section into the hole, depress the barrel stop, 
and slide the assembly off the receiver track (figure 1-2).

Fig 1-2.  Depressing the barrel stop.

The steps for Method 2 are listed below:

Step 1. Push down on the slip ring of the rifle, then pull down and out on 
the base to remove the handguard (figure 1-3).

Step 2. Depress the barrel latch and slide the barrel assembly forward.

Step 3. Push down on the barrel stop with a cleaning rod and slide the assembly 
off the receiver track (figure 1-2).
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Fig 1-3.  Removing the handguard.

(3) Reassemble the launcher.  To assemble the grenade launcher, simply reverse the
disassembly order.

b. Cleaning and lubricating the grenade launcher.  Keeping your grenade launcher clean and
properly lubricated should be a definite concern to you.  This weapon becomes your best friend
and your company's salvation in a fire fight.  Table 1-1 lists the authorized cleaners/lubricants used
on the M203 grenade launcher.

Table 1-1.  Authorized Cleaners/Lubricants

Clean the M203 of grease, oil, or
corrosion-preventive compounds (this
cleaning is normally done by supply
personnel).

Dry cleaning solvent

Note:  You can use any dry cleaning solvent       
          that does not contain acid.

Lubricate at extremely cold temperatures  
(below zero degrees Fahrenheit).Lubricant, All Weather (LAW)

Clean, lubricate, and preserve at temperatures
down to -35 degrees Fahrenheit.
degreesfahrenheit.

Cleaner, Lubricant, Preservative
(CLP)

Clean the bore and provide temporary
protection from corrosion.Rifle Bore Cleaner (RBC)

Use ToCleaner/Lubricant
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Cleaning your M203 after it has been fired is a must if you want to stay alive.  Firing produces
deposits of primer foulings, powder ashes, carbon, and metal fouling.  These deposits cause rust
to form which may cause a misfire.  Follow the steps below to properly clean the M203.

Step 1. Attach a clean dry rag to the thong.

Step 2. Moisten the rag thoroughly with cleaner.

Step 3. Pull the rag through the bore several times and inspect it until the rag shows no
fouling.

Step 4. Attach the bore brush to the thong and pull it through the bore several times
(figure 1-4).

Step 5. Pull a clean dry rag through the bore several times.  Inspect the bore.  If  it's
dirty, repeat Step 4.

Notes: Report all burred, worn, and cracked parts to your unit armorer.

When you bring a cold M203 into a warm room, let it reach room temperature
before you clean it to avoid moisture forming which can freeze when you take it
back into the cold again.

Fig 1-4.  Cleaning the bore with a thong and bore brush.

1102. Identifying Ammunition and Inspecting Serviceability

It is necessary while performing operator maintenance on your grenade launcher that you also
inspect your ammunition for damage and moisture.  Since ammunition and explosives are
adversely affected by moisture, ensure all ammunition is dry.  Dampness will cause corrosion,
thereby making the ammunition unserviceable.  Also, check for dented casings; they can cause
improper seating of cartridges, jamming in the chamber and difficulty in extraction.  DO NOT
attempt to use any round with a dented primer or corroded casing.  These rounds should be
handled in accordance with your unit's ordnance disposal standing operating procedures (SOP).
Table 1-2 lists the five most commonly used M203 rounds on the next page.
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Table 1-2.  Ammunition for the M203
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1103.  Function Check

Now  you know how to disassemble and assemble your M203 and inspect your ammunition for
serviceability.  You have properly cleaned and lubricated your M203.  You're ready to load and
lock, right?  Wrong!  You must first be sure that your M203 works.  There are three areas to
inspect during the function check:

w Barrel stop and barrel latch - move the barrel forward and backward to see that they
work properly.

w Safety - use the trigger to check the safety in both the "safe" and "fire" positions.

w Leaf sight windage and adjustment screw - check the screw for proper operation.
The screw should be able to loosen and tighten without binding.

1104.  Role and Missions of the Grenadier

The role of the M203 grenadier is to support the fire team in both the offense and defense by
providing close fire support over the entire team's sector of fire, using one of four missions listed
below:

 w Destroy groups of enemy personnel.

w Fire on enemy troops and automatic weapons that are in defilade.

w Provide close fire support in the assault.

w Supplement other supporting fires.

Note: To be an effective grenadier, you must know the capabilities of your weapon.  
See Appendix A for the characteristics of the M203.

Lesson Summary.  This lesson covered the cleaning/maintaining, ammunition of the M203, and
the role and four types of missions of the gunner.  The next lesson will cover firing, zeroing,
qualifying, and employing the M203.
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Lesson  2.  QUALIFYING AND EMPLOYING THE M203 GRENADE LAUNCHER

LEARNING OBJECTIVES

1. Identify the steps for loading and unloading the M203.

2. Identify the two methods of firing the M203.

3. Identify the procedures for field zeroing the M203.

4. Identify the procedures for qualifying with the M203.

5. Identify the procedures for engaging targets with the M203 during a daylight attack.

6. Identify the steps for immediate action.

7. List the steps to zero a night vision sight to an M16A2/M203 grenade launcher.

8. List the steps to engage targets using the night vision sight during a night-time attack.

9. Identify the procedures for engaging targets with the M203 during a night attack.

10. Identify the different types of field expedient firing aids.

1201. Loading/Unloading

a. Loading the M203.  This is a simple operation, but be careful not to drop the round.  There
are three steps in loading:

Step 1. Press the latch and slide the barrel forward.

Step 2. Properly insert the ammunition and ensure that it is locked in the breech (figure
1-5).

Step 3. Slide the barrel closed until it locks.

Fig 1-5.  Loading the M203.
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Notes: The condition codes for the M203 are listed below:

ww Condition 1 Round in chamber, action closed, safety on
ww Condition 2 Not applicable to the M203
ww Condition 3 Not applicable to the M203
ww Condition 4 Chamber empty, action closed, safety on

b. Unloading.  To unload an unfired round from the M203, follow the steps below:

Step 1. Press the latch and move the barrel forward.

Step 2. Catch the ejected round or reduce the distance of free fall to the ground.

Step 3. Keep the safety on the "safe" position.

Step 4. Check the ammunition to see if the casing or primer is dented.

1202.  Two Methods of Firing the M203 Grenade Launcher

There are two methods of firing the M203: the aiming fire method and the pointing technique.
Each method enables you to place well-aimed, accurate, and continuous fire on a target.

a. Aiming fire.  At  ranges up to 150 meters, you can fire the M203 from the shoulder in the
normal manner.  However, you can fire the M203 from all positions using the leaf sight or the
quadrant sight.  To maintain sight alignment at ranges greater than 150 meters, make the
following adjustments:

(1) Use the quadrant sight at ranges in excess of 200 meters.

(2) In the modified prone position, the position of the butt of the weapon depends on the
following:

(a) Configuration of the shooter's body.

(b) The position of the shooter's hand on the weapon.

(c) The range to the target.

(3) In other positions, lower the stock to an underarm position to maintain sight
alignment.

b. Pointing technique.  The pointing technique is used to deliver a high rate of fire on area
targets.  The pointing technique is different from the aiming fire method because you do not use
the sights.  This technique is best employed during an assault.
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1203.  Field Zeroing the M203

You must field zero your M203 using both the leaf and quadrant sights before you can effectively
engage targets accurately.  A correct field zero is that setting in elevation and windage
adjustments which enables you to hit your point of aim at any given range.  To zero your weapon,
you must know the range of your intended target.  For best results, select a target 200 meters
away from you.  You can field zero the M203 using the leaf sight, quadrant sight, or the
ANPVS-4 night vision sight which is discussed in paragraph 1206.

a. Leaf Sight.  The steps to zero the M203 using the leaf sight are listed below:

Step 1. Select a target 200 meters away and place the sight in the upright position.

Note: DO NOT use the 50-meter mark on the leaf sight.  It is marked in red to
emphasize that this range is not to be used in zeroing procedures.

Step 2. Place the center mark of the windage scale on the index line on the rear sight
base.

Step 3. Loosen the elevation adjustment screw on the leaf sight by placing the index 
line of the leaf sight on the center elevation mark on the sight mount.

Step 4. Tighten the elevation adjustment screw on the leaf sight.

Step 5. Take a supported prone position (figure 1-6).

Fig 1-6.  Supported prone position.

Step 6. Align the target with the 200-meter range increment of the leaf sight and the
         front sight post of the rifle (figure 1-7).
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Fig 1-7.  Correct sight alignment using the leaf sight.

Step 7. Fire one round.  Make the necessary adjustments to the appropriate "leaf sight    
       components" (the elevation and windage adjustment screws) (figure 1-8).

(a) Turn the windage screw clockwise to move the leaf sight to the left or
counterclockwise to move it to the right.  One increment equals 1 1/2 meters at
a distance of 200 meters.

(b) Raise the leaf sight to increase or lower the sight to decrease range.  One
increment equals 10 meters for 200 meter distances.

Fig 1-8.  Leaf sight components.
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b. Quadrant sight.  The steps to field zero the M203 using the quadrant sight are listed below:

Step 1. Select a target 200 meters away, ensuring the sight is properly mounted on the
carrying handle.

Step 2. Move the front and rear sight aperture from the closed to open position by
moving the front sight post to its highest position, and then move it back 2 1/2
turns.

Step 3. Align the white index line of the rear sight aperture witht the edge of the sight
aperture arm by depressing the rear sight retainer and sliding the rear sight
aperture to the left.

Step 4. Move the sight latch rearward and reposition the quadrant sight arm to zeroing
range (200 meters).

Step 5. Take a supported prone position.

Step 6. Align the target with the front and rear sights, using the correct sighting and
aiming procedures.  See figure 1-9.

Fig 1-9.  Correct sight alignment using the quadrant sight.

Step 7. Fire and make the necessary adjustments. (See Step 7 on page 1-10)

(a) Elevation adjustments are made by turning the front sight post right to decrease
elevation and to the left to increase elevation.
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(b) Windage adjustments are made by pressing the sight aperture retainer and
moving the rear sight aperture.  To move the impact of the projectile to the left,
move the rear sight aperture away from the barrel.  To move the impact of the
projectile to the right, move the rear sight aperture toward the barrel.

1204.  Qualifying with the M203

The steps for qualifying with the M203 are listed in Table 1-3 below:

Table 1-3.  Steps to Qualify with the M203

 Scoring:  Expert is 40-45
               Sharpshooter is 30-35
               Marksman is 20-25

Automatic weapon at 200 to 250 metersTP32 minutes5

Bunker at 135 to 150 metersTP32 minutes4

Troops in open emplacement at 275 to 300
meters; troops in open at 325 to 350 meters

TP32 minutes3

Bunker at 135 to 150 meters; automatic weapon
at 200 to 250 meters

TP32 minutes2

Window at 90 to 100 meters; bunker at 105 to
115 meters

TP32 minutes1

TARGET AND RANGETYPEROUNDSTIMETASK

Notes: You cannot engage the second target until the first one is hit.

Ensure your M203 is in Condition 4 when moving between firing positions.
Remember, Condition 4 is chamber empty, action closed, safety on.

For scoring purposes, each hit is worth five points.  Five bonus points are given
for first round hits on both targets from a position (third round is given to range
personnel in this case).
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1205.  Engaging Targets During a Daylight Attack

The steps for engaging targets during a daylight attack are listed below:

Step 1. Assume a firing position.

Step 2. Place the weapon in Condition 1.

Step 3. Identify a target.

Step 4. Engage the target.

Step 5. Engage the second target.

Step 6. Move to the next firing position.

Step 7. Continue until all targets are hit or you are out of ammunition.

Step 8. Perform immediate action as required as liste below:

Notes: Hangfire.  There is a delay in the functioning of a propelling-charge explosive
train at the time of firing (delay is unpredictable, but in most cases it falls in the
range of a split second to 30 seconds).  Any failure to fire MUST be considered
a hangfire until all other possibilities have been eliminated.

Misfire.  There has been a complete failure to fire.  A misfire in itself  is not
dangerous, but since it cannot be immediately distinguished from a delay in the
functioning of the firing mechanism or a hangfire, it must be considered to be a
hangfire until proven otherwise.  (A delay in the functioning of the firing
mechanism could result from the presence of grit, sand, frost, ice, excess oil, or
grease.)

(1) After a failure to fire, whether a misfire or hangfire, observe the following precautions
until the round has been removed from the weapon and you have determined the
cause of the failure.

(a) Shout, "Misfire!"  Keep the weapon trained on the target and all Marines clear
of the muzzle.

Warning:  Before attempting to remove the round from the M203, personnel not
required for the operation must be cleared from the vicinity.

(b) Wait 30 seconds from the time of failure to fire before opening the breech for
unloading procedures.
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(c) Exercise extreme caution during unloading procedures; where circumstances
permit, either catch the ejected round or reduce the distance of free-fall to the
ground.

(d) If the primer has been dented, keep the round separate from the other
ammunition and follow the unit's SOP.

(2) After the round has been removed from the breech, determine whether the round or
the firing mechanism is defective.  Examine the primer for dents and take corrective
action.  See Table 1-4.

Table 1-4.  Corrective Action

Keep the dented round separate from
the other ammunition until disposal.

Load and fire a new roundDented

Notify armorer if round fails to fire.Reload the round and attempt to fire again  Not dented

CORRECTIVE ACTIONTHENIF

1206.  Zero a Night Vision Sight to an M16A2/M203

Listed below are the steps to zero a night vision sight to an M16A2/M203.

Step 1. Place the rifle and grenade launcher in Condition 4.   

Step 2. Mount the sight and place into operation (figure 1-10).  
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Note: If you are going to use a quadrant sight, then install the quadrant sight bracket
assembly and the quadrant sight assembly to the carrying handle, and tighten the
mounting screw.

Fig 1-10.  Mounting the sight.

Step 3. Assume a supported prone firing position (figure 1-11). 

Fig 1-11.   Supported prone firing position.

Step 4. Place the rifle in Condition 1.  (Remember, Condition 1 is magazine inserted,
round in chamber, bolt forward, safety on, and ejection port closed.)

Step 5. Seat the sight and retighten the mounting knob.

Note: The sight is seated by firing three rounds anywhere other than the target.
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Step 6. Place the appropriate range aiming point of the reticle on the target aiming
point and fire a three-round shot group (figure 1-12).

Fig 1-12.  Reticle aiming point.

w With the range estimation scale, you can make relatively accurate range
estimations based on the size of the objects both horizontally and vertically.  To
estimate range with the range scale, you must superimpose the range scale over
the image of the object being used for the estimation and align the appropriate
index line, based on the size of the object.

(1) Range estimates derived from vertical distances are based on the vertical
height of 6 feet or the average height of a man.  As you observe figure
1-13, notice that the ranges are marked in ranges of  400, 600, 800, and
1,000 meters.  At these ranges, the vertical distance is measured from the
end of the vertical index line to the horizontal line, and above or below
that horizontal line.
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Fig 1-13.  Range estimates based on vertical distance.

(2) From a range of 200 meters, you would measure the distance from the
top of the first vertical index line to the bottom of that vertical index line.
Additionally, 400 meters could be measured by the top or bottom half of
the 400-meter index line or the total length of the 800-meter index line.
Range estimates derived from the horizontal distance are based on a
horizontal length of 20 feet or the average length of most tanks and
trucks.

(3) Looking at figure 1-14, notice that lengths of horizontal distance are
measured from the left-most index line to the right.  Additionally, if the
length of the object is closer to 10 feet in length or width, you can still
use it to base an estimate.  You must simply halve the ranges indicated.
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Fig 1-14.  Range estimates based on horizontal distance.

Step 7. Correct for windage.

Step 8. Correct for elevation.

Step 9. Continue until zero is confirmed.

Step 10. Perform immediate action as required.

Step 11. Place the grenade launcher in Condition 1.

Step 12. Set the range scale on the night vision sight for the 200-meter target.

Step 13. Engage the target at 200 meters.

Step 14. Continue until zero is confirmed.

Step 15. Perform immediate action as required.

Step 16. Place the weapon in Condition 4.
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1207.  Engaging Targets with the Night Vision Sight During a Night Attack

Listed below are the steps to engage targets at night using the night vision sight.

Step 1. Place the weapon in Condition 1.

Step 2. Acquire a target (designated in fire command or opportunity).

Step 3. Adjust the sight.

Step 4. Engage the target.

CAUTION:  In training, Marines within 165 meters of 40mm HE impacts, the impacts
must be in protected positions.  DO NOT fire at targets closer than 80
meters during training, 31 meters in combat.

Step 5. Continue until all targets are engaged.

Step 6. Perform immediate action as required. 

1208.  Engaging Targets at Night with the M203

Listed below are the steps to engage targets during a night attack.

Step 1. Assume a firing position.

Step 2. Place the weapon in Condition 1.

Step 3. Engage designated targets or targets of opportunity.

Step 4. Illuminate a target.

Step 5. Select next firing position.

Step 6. Move to next firing position as commanded by SOP.

Step 7. Perform immediate action as required. 
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1209.  Engaging Targets Using Field Expedient Firing Aids

Listed below are the steps to engage targets using field expedient firing aids.

Step 1. Identify a target.

Step 2. Estimate range to target.

(a)Picture a distance of 100 meters on the ground (the size of a football field or about
130 paces).

(b)Estimate the number of 100-meter lengths between your position and the target
(figure 1-15).

             Fig 1-15.  100-meter estimate.
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Note: Distances beyond 500 meters should be estimated by selecting a halfway point,
estimating the range to this halfway point, then doubling it (figure 1-16).

Fig 1-16.  Halfway point of 100-meter unit of measure method.

(c)Estimate by relative appearance method (appearance of objects).

w Study the appearance of men and objects at various distances until you
can determine their distances by how clearly you can see the object with
the naked eye.

Note: You should be able to identify armored and wheeled vehicles from 1,500 to
2,000 meters with the naked eye.  If you can positively identify the vehicle as a
tank but cannot determine the model, it is between 1,000 and 1,500 meters
away.

(3) Compare the appearance of objects at various distances.

(4) When time and conditions permit, improve your accuracy by practicing
on Marines in different distances.  When you see one approximately 800
meters away, halve the distance in your mind.  Pace it to see if you were
accurate.
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Step 3. Emplace elevation, deflection, and recoil stakes.  In periods of  reduced
visibility, the grenade launcher can be used effectively to deliver preplanned
fires.  When planning these fires, the grenadier will be given guidance to give
priority to likely avenues of approach and probable enemy assault positions and
dead space.  All preparations are made during daylight.  The weapon is
emplaced and sights adjusted prior to darkness.  You, as the grenadier, should
be aware of the following techniques to use during periods of limited visibility.

(a) Place stakes to indicate the left and right limits of the sector of fire
 (figure 1-17).

(b) Record your preplanned fires on a range card or sector sketch (figure 1-18).

(c) Place elevation supports to ensure proper range on targets (figure 1-17).

(d) Place stakes in the principle direction of the preplanned targets.

Fig 1-17.  Deflection and recoil stakes.

Step 4. Confirm positioning of stakes by adjusting rounds on target, if the situation
permits.
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Fig 1-18.  Fire sketch plan.

Step 5. Acquire night vision.

Step 6. Respond to fire commands or targets of opportunity.

Step 7. Engage targets.

CAUTION: In training, Marines who are within 165 meters of 40mm, HE impacts must 
be in protected positions.  DO NOT fire at targets closer than 80 meters 
during training or 31 meters in combat.

Step 8. Perform immediate action as required.

Lesson Summary.  This lesson covered the basic M203 grenadier skills to fire, qualify, zero, and
employ the weapon during daylight and nighttime attacks.  Your study unit exercise is next,
"Good Luck!"
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Study Unit 1 Exercise: Complete items 1 through 24 by performing the action required.  Check 
your responses against those listed at the end of this study unit.

1. Before you remove the barrel assembly of the M203, you must 
                                                  .

Listed below are the three steps for removing the barrel assembly of the M203 by
Method 1.  Use this list to answer exercise item 2.

1. Insert one end of the cleaning rod into the hole, depress the barrel stop,
and slide the barrel assembly off the receiver track.

2. Depress the barrel latch and slide the barrel assembly forward.
3. Count back to the fourth hole from the muzzle on the left side of the 

handguard.

2. What is the proper sequence for removing the barrel assembly using Method 1?

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

Listed below are the three steps for removing the barrel assembly of the M203 by 
Method 2.  Use this list to answer exercise item 3.

1. Depress the barrel latch and slide the barrel assembly forward.
2. Push down on the barrel stop with a cleaning rod and slide the assembly off   

the receiver track.
3. Push down on the slip ring of the rifle, then pull down and out on the base to

remove the handguard.

3. What is the proper sequence for removing the barrel assembly using Method 2?

a. 1, 2, 3 c. 1, 3, 2
b. 2, 1, 3 d. 3, 1, 2
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4. What are the authorized cleaners for the M203?

a.                 

b.                 

c.                 

d.                 

5. You must check M203 grenade ammunition for                 and                 .

6. Which type of ammunition is used to engage enemy automatic weapons and 
crew-served weapon positions?

a.  HE C.  HEDP
b.  CS D.  TP

7. List the three areas to be checked during a function check.

a.                                                                                

b.                                                                                

c.                                                                                

8. The role of grenadier is to support the fire team in both the offense and defense by
providing ________________ over the entire team sector.

9. What are the four missions of a grenadier?

a. _____________________ 

b. _____________________ 

c. _____________________ 

d. _____________________ 

10. What are the three steps for loading the M203?

a. _____________________ 

b. _____________________ 

c. _____________________ 
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11. What are the four steps for unloading the M203?

a. _____________________ 

b. _____________________ 

c. _____________________ 

d. _____________________ 

12. What are the two methods of firing the M203?

a. _____________________ 

b. _____________________ 

Matching:  Match the appropriate procedures for zeroing the M203 with the leaf sight in  
column 2 with its appropriate step in column 1.

Column 1 Column 2

Steps Procedures

___   13. Step 1 a. Take a supported prone position.
___   14. Step 2 b. Select a target at 200 meters.
___   15. Step 3 c. Fire 1 round and make  the necessary sight 
___   16. Step 4 adjustments.
___   17. Step 5 d. Loosen elevation adjustment screw and 
___   18. Step 6 place the index line on the center elevation 
___   19. Step 7 mark.

e. Align the target.
f. Place center mark of the windage scale on

the index line on the rear sight base.
g. Tighten the elevation adjustment screw.
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Listed below in scrambled order are the steps for zeroing the M203 with the quadrant 
sight.  Use this list to answer exercise item 20.

1. Align the target with the front and rear sights
2. Move sight latch rearward and reposition quadrant sight arm
3. Fire and make necessary adjustments
4. Select a target 200 meters away
5. Move the front and rear sight aperture from closed to open
6. Take a supported prone position
7. Align the white index line of the rear sight aperture with the edge of the sight 

aperture arm

20. What is the proper sequence for zeroing the M203 with the quadrant sight?

a. 4, 7, 2, 6, 3, 1, 5 c. 4, 5, 7, 2, 6, 1, 3
b. 3, 1, 4, 7, 6, 5, 2 d. 1, 6, 4, 3, 7, 2, 5

21. How many points is each hit on target during qualification?

a. 2 c. 4
b. 3 d. 5

22. What is the first thing you do during immediate action in a training situation?

___________________________________________ 

23. What is the fifth step in zeroing a night vision sight to M16A2/M203?

_________________________________________ 

24. Do not fire at targets closer than ___ (a) meters during training and ___ (b) meters in
combat.

a. _____ 

b. _____ 

25. What is the fourth step in engaging targets at night with the M203?

 _________________________________________ 
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26. What are the techniques used during times of limited visibility?

a.                                                                           

b.                                                                           

c.                                                                           

d.                                                                           

UNIT SUMMARY

Within this study unit, you covered operator maintenance, loading and unloading, zeroing,
immediate action, and limited visibility firing techniques for the M203.  In the following study
unit, you will cover the AT-4. 

Study Unit 1 Exercise Solutions
Reference

1. clear the weapon 1101
2. d 1101
3. d 1101
4. a. rifle bore cleaner (RBC) 1101

b. CLP
c. LAW
d. Dry cleaning solvent

5. damage and moisture 1102
6. c. 1102
7. a. Barrel stop and barrel latch 1103

b. Safety
c. Leaf sight windage and adjustment screw

8. close fire support 1104
9. a. Destroy groups of enemy personnel . 1104

b. Fire on enemy troops and automatic weapons in defilade.
c. Provide close fire support in the assault. 
d. Supplement other supporting .

10 . a. Press the latch and slide the barrel forward. 1201
b. Properly insert the ammunition and ensure it is locked in

the breech.
c. Slide the barrel closed until it locks.

11. a. Press the latch and move the barrel forward. 1201
  b.   Catch the ejected round or reduce the distance of free fall to

  the ground.
  c.   Keep the safety on the "safe" position.
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  d.   Check the ammunition to see if the casing or primer is dented.
12. a. Aiming fire method 1202

b. Pointing technique method
13. b. 1203
14. f. 1203
15. d. 1203
16. g. 1203
17. a. 1203
18. e. 1203
19. c. 1203
20. c. 1203
21. d. 1204
22. Shout, "Misfire" 1205
23. Seat the sight and retighten the mounting knob 1206
24. a. 80 1207

b. 31
25. Illuminate a target 1208
26. a. Place stakes to indicate the left and right limits of the 1209

sector of  fire
b. Record your preplanned  on a range card or sector

sketch
c. Place elevation supports to ensure proper range on targets
d. Place stakes in the principle direction of the preplanned

targets
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STUDY UNIT 2

THE M136, 84MM LAUNCHER AND CARTRIDGE (AT-4), HEAT

Introduction.  Throughout history, there has always been the need for the infantryman to
have a lightweight, antiarmor weapon on the battlefield.  During World War II, it was the
bazooka; in Korea, it was the recoilless rifle; and in Vietnam, it was the LAW.  Today,
Marines have the M136, 84MM launcher and High Explosive Anti-Tank cartridge (AT-4).
In this study unit, you will cover the characteristics, components, employment, and
capabilities of the AT-4. 

Lesson 1.  CHARACTERISTICS AND COMPONENTS

LEARNING OBJECTIVES

1. Identify the three main characteristics of the AT-4.

2. Identify the mission of  the AT-4.

3. Identify the maximum effective range of the AT-4.

4. Identify the components.

5. Identify the three safety devices which must be disengaged before firing the AT-4.

6. Identify the sights and their components on an AT-4.
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2101. Characteristics

a. The AT-4 is a lightweight, self-contained, antiarmor weapon.  It consists of a free-flight,
fin-stabilized cartridge packed in an expendable launcher.  It is man-portable and is fired from the
right shoulder only.  It is issued as a round of ammunition and requires minimum operator
maintenance.  The launcher serves as a watertight packing container for transportation and
storage (figure 2-1).

Fig 2-1.  AT-4. 

b. A Marine carries and uses the AT-4 in addition to his normal weapon.  It supplements other
organic antiarmor weapons and provides antiarmor capability for the rifle squad and other units or
installations that do not have organic antiarmor weapons.  It can be used in the offense by assault
and support elements.
 

(1) Mission.  The AT-4 is used primarily against armored personnel carriers; however, it
can be used against battle tanks when it is fired at the side or the rear.  You can also
use it as an assault weapon against bunkers, field fortifications, and other hard-point
positions. 

 
(2) Environments.  The AT-4 is designed to withstand arctic, tropic, and desert

environments.  You can use it during periods of limited visibility.  Target engagement
is limited by the shooter's ability to visually detect and identify the target and to
determine the range to the target. 

c. In addition to technical data on the next page, you will find ordnance capabilities listed in 
Appendix B.
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2102.  Technical Data (See Table 2-1.)

Table 2-1.  Technical Data

Weight:

   Overall system:  6.7 kilograms (14.8 pounds).

   Cartridge:  1.8 kilograms (4 pounds).

Caliber:  84 millimeters.

Length:  1,020 millimeters (40 inches).

Muzzle Velocity:  290 meters per second (950 feet per second).

Operating Temperature Range:  -40oC to 60oC (-40oF to 140oF).

Range:

  Maximum:  2,100 meters (6,890 feet).

  Maximum effective:  300 meters (985 feet).

  Minimum arming:  10 meters (33 feet).

  Minimum target engagement (training):  30 meters (99 feet).

2103.  Components of the AT-4

a. The AT-4 is a one-piece, expendable, fiberglass-wrapped tube.  Unlike the M72-series light
antitank weapon, the AT-4 does not require an extension to fire the cartridge.

b. The AT-4 has the following components affixed to it (figure 2-2):

(1) Transport safety pin provides safety for transportation.  It is attached to the AT-4
by a lanyard.

(2) Cocking lever cocks the firing mechanism.

(3) Fire-through muzzle cover keeps out moisture and prevents foreign objects from
entering the muzzle.

(4) Color code band indicates the type of cartridge.
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(5) Sights

(a) Rear sight consists of a sight blade, range setting knob, range indicator, 2mm
peephole, and a 7mm peephole.

(b) Front sight consists of a sight blade, a center post, and right and left lead posts.

(6) Venturi performs the following two functions:

(a) Protects the weapon from damage if it is dropped.

(b) Directs the flow of the backblast.

(7) Red safety catch must be fully depressed and held before pressing the trigger button 
or the AT-4 will not fire.  It is also provided as a final safety measure.

(8) Red trigger button fires the weapon.

(9) Shoulder stop helps stabilize the AT-4 on the shoulder.

(10) Carrying sling provides a means for carrying the AT-4.

(11) Firing mechanism is discussed in paragraph 2104.

Fig 2-2.  AT-4 components.
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2104.  Firing Mechanism

a. The firing mechanism is mechanical (figure 2-3).  It includes the red trigger button, enclosed
firing rod with firing rod spring, and three safety devices.  The button is located forward of the
cocking lever just behind the red safety catch.

b. You cannot fire the weapon unless the three safety devices have been disengaged.  The
safety devices and their functions are listed below:

Fig 2-3.  Firing mechanism.

(1) Transport Safety Pin (step 1, figure 2-4).  The transport safety pin (1) blocks the
movement of the firing pin (2), and prevents it from striking the cartridge percussion
cap (not shown).  To disengage the transport safety pin, pull the pin out and release
it.

(2) Cocking Lever (step 2, figure 2-4).  The cocking lever (3) is attached to the firing
rod (4).  When the lever is in the safe position, there is no contact between the firing
rod and the trigger (5).  To cock the AT-4, push the lever forward and down with the
thumb of the right hand (step 2).  When the weapon is cocked, the firing rod is
engaged with the trigger through the hooks (6) on the front part of the firing rod and
the red trigger button.

(3) Red Safety Catch (step 3, figure 2-4).  The red safety catch (7) is located on the
front end of the firing mechanism.  The red safety catch is connected to a steel rod
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(8) that prevents the firing rod (4) from striking the firing pin (2).  The red safety
catch (7) must be fully depressed and held down before the AT-4 can be fired.

Fig 2-4.  Functioning of the firing mechanism.
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2105.  Sights

a. The front sight consists of a sight blade (1) with a center post (2), left and right lead posts
(3), and it has a semicircular white line (4) to aid in obtaining the proper sight picture (figure
2-5A).  To open the front sight cover, press down on the sight cover (5) and slide it to the rear
(figure 2-5C).

b. The rear sight consists of a sight blade (6), range setting knob (7), range scale (8), 2mm
peephole (9) for normal light conditions, and a 7mm peephole (10) for limited visibility (figure
2-5B).  To open the rear sight cover, press down on the sight cover (5) and slide it forward
(figure 2-5C).

Fig 2-5.  Sight system.

(1) The 2mm peephole in the rear sight is drilled in a leaf (11) that covers the 7mm
peephole.  Pull back on the leaf cover and rotate it to the right.  To recover the 7mm
peephole, reverse the procedure and ensure that the leaf is seated properly.
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(2) The range scale (figure 2-5b) (8) is indexed 100-500 meters in 50-meter increments.

Note: The range indicator (figure 2-5b) (12) is always set on 200 meters to fold the
sight under its cover.

(3) To increase the range setting to more than 200 meters, turn the range setting to less
than 200 meters, and then turn the range setting knob counterclockwise (backward).
There is an audible click at each 50-meter increment; this sound aids the shooter
during limited visibility.

Lesson Summary:  In this lesson, you covered the characteristics, nomenclature, firing
mechanism, and sights of  the AT-4.  The next lesson will cover procedures for inspecting and
operating the AT-4.  It also covers misfire procedures and applying misfire procedures.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Lesson 2.  OPERATING PROCEDURES

LEARNING OBJECTIVES

1. Identify the steps for inspecting the AT-4.

2. Identify the steps to prepare an AT-4 for firing.

3. Identify misfire procedures for combat.

2201.  Inspecting the AT-4

a. Because the AT-4 is issued as a round of ammunition rather than a weapon, the AT-4 is
completely sealed.  This means the AT-4 is waterproof.  Inspection is limited to visual
examination of the external components.  If the fire-through muzzle cover is intact, the AT-4 will
remain waterproof until it is fired.

b. You should inspect the overall condition of the AT-4 before it is used (figure 2-6).  If you
see any defects, return the weapon IAW the unit's SOP.  The shooter should follow the steps
listed below, ensuring

(1) The transport safety pin (1) is in place and fully inserted.  The lanyard is attached.

(2) The cocking lever (2) is in the safe position and folded down.

(3) The fire-through muzzle cover (3) is intact.  If the seal is ruptured or torn, it should
be cut out to ensure that there are no foreign objects inside the AT-4.  To remove
foreign objects, turn the muzzle down and shake it gently.  Before firing the AT-4,
ensure that there are no foreign objects in the muzzle.
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(4) The AT-4 used has a black color code band on it (4).  Other colors indicate different 
types of cartridges, which you will discover in the next lesson.

(5) The sights function properly.  Open the sight covers to see if the sights pop up and
are not damaged.

(6) The red safety catch (6) does not move when depressed.

(7) The rear seal (7) is not cracked or damaged.  The rear seal is inside the venturi and is
made of brown plexiglass.  Before firing, the shooter must ensure that there are no
foreign objects obstructing the rear of  the AT-4.      

(8) The shoulder stop (8) is not broken or damaged and it unsnaps and folds down.

(9) The carrying sling (9) is not frayed and is attached firmly to the AT-4.

(10) The AT-4 body (10) has no cracks, dents, or bulges.

Fig 2-6.  AT- 4 inspection.
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2202.  Operation

a. The following procedures are used to prepare an AT-4 for firing:

(1)  Remove transport safety pin.

(2)  Unsnap the shoulder stop and unfold it.

(3)  Release the sights.

b. Follow the steps below to prepare an AT-4 for immediate firing:

Step 1. Remove the AT-4 from the carrying position and cradle it in the left arm (figure
2-7).

Warning: Be sure earplugs are inserted.  Keep the weapon pointed towards the target          
and keep backblast area clear.

Fig 2-7.  Carrying and cradle positions.
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Step 2. Remove the transport safety pin by pulling it out with the right hand and
releasing it (figure 2-8).

Note: Be sure the transport safety pin is attached to the AT-4.  If it is not, keep the
transport safety pin in a safe place (you must reinsert it if the AT-4 is not fired).

Fig 2-8.  Removing the transport safety pin.

Step 3. Unsnap the shoulder stop and unfold it (figure 2-9).

Fig 2-9.  Unsnap the shoulder stop.

Step 4. Place the AT-4 on the right shoulder.
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Step 5. Release the sights.  Release the front sight by pressing down on the sight cover
and sliding the cover to the rear.  Release the rear sight by pressing down on
the rear sight cover and sliding the cover to the front.  Each sight pops up after
releasing procedures are completed (figure 2-10).

Fig 2-10.  Releasing the sights.

Step 6. Cock the AT-4 by unfolding the cocking lever with the right hand.  Place the
thumb under the cocking lever and with the support of the fingers in front of the
firing mechanism, push the cocking lever forward and then down to the right
(figure 2-11).  Let the cocking lever slide back.

Fig 2-11.  Cocking the AT-4.

Caution: Do not refold the cocking lever.  This will interfere with the functioning of 
the firing mechanism.
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Step 7. Press the shoulder stop against the shoulder (figure 2-12).  For added stability,
grasp the carrying sling near the muzzle with the left hand and pull back on the
carrying sling until the shoulder stop is snug against the shoulder.

Fig 2-12.  Shoulder the weapon.

Step 8. Adjust the rear sight.  If the target range is more than 250 meters, adjust the
rear sight range setting (if under 250 meters, no adjustment is necessary).  Turn
the range setting knob toward the desired setting (figure 2-13).

Fig 2-13.  Adjust the range setting.

Step 9. Using the index and middle fingers of the right hand, press the red safety catch
all the way to the left and hold it.  At the same time, pull the AT-4 into the
shoulder with the right hand against the forward edge of the firing mechanism
housing (figure 2-14, (1)).
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Warning:   In training, DO NOT fire a tactical round at a target less than 30 meters        
(99 feet) away.  Ricochet from shrapnel or debris may cause injury.

Step 10. Fire the AT-4 by pressing the red trigger button gently straight forward with the
tip of the right thumb in a smooth steady movement (figure 2-14, (2)).

Fig 2-14.  Firing the AT-4.

c. When you have prepared the AT-4 for immediate fire, but have not yet fired it, take it out
of operation by reversing the steps in paragraph 2202b.

(1) If you are going to remain in the same position:

(a) Release the red safety catch.

(b) Return the cocking lever to the safe position by reversing the procedures for
cocking, and then fold the cocking lever down.

(c) Remove the AT-4 from your shoulder.  Keep it pointed towards the target.

(d) Reinsert the transport safety pin all the way into the pin hole.
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(2) If you move to another position:

(a) Return the rear sight to the battle sight setting of 200 meters; fold down the
front and the rear sights; close the sight covers.

Caution: The rear sight may be damaged if it is not returned to a battle sight setting 
of  200 meters before closing the sight cover.

(b) Refold the shoulder stop and snap it back into position, and sling the AT-4 over
either shoulder with the forward muzzle end down.

2203.  Misfire Procedures

a. Causes.  A misfire is a complete failure to fire and may be caused by a faulty firing
mechanism or by a faulty element in the propelling charge explosive train.

Warning: Keep the weapon pointed towards the target.

b. Misfire Procedures (Training)

(1) When the AT-4 fails to fire, immediately shout,"Misfire!"

(2) Maintain the original sight picture.

(3) Release the red safety catch.

(4) Recock the cocking lever.  Check the backblast area, aim, fully depress and hold
down the red safety catch, and press the red trigger button.

(5) If the AT-4 still fails to fire, repeat steps (1) through (4) once.

(6) If the AT-4 still fails to fire, release the red safety catch and return the cocking lever
to the safe unlocked position.

(7) Take the AT-4 off the shoulder; keep the muzzle pointed towards the target.

(8) Reinsert the transport safety pin.

(9) Wait two minutes, and then carefully lay the faulty AT-4 on the ground with the
muzzle facing towards the target.

(10) Dispose of the faulty AT-4 according to your unit's SOP.
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c. Misfire Procedures (Combat)

(1) Immediately recock the cocking lever.  Check the backblast area, aim, fully depress
and hold down the red safety catch, and press the red trigger button.

(2) If the AT-4 still does not fire, maintain the firing position and return the cocking lever
to the safe position.  Remove the AT-4 from your shoulder and set it aside; keep the
muzzle pointed towards the target.  Dispose of or destroy the faulty AT-4 according
to your unit's SOP.

Lesson Summary.  In this lesson, you covered how to inspect the AT-4, prepare it for firing, and
how to handle misfire procedures.  In the next lesson, you will cover the ammunition used for the
AT-4, and how it is packaged and marked.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Lesson 3.  AMMUNITION

LEARNING OBJECTIVES

1. Identify the characteristics of the High Explosive Anti-Tank (HEAT) tactical  
cartridge.

2. Identify how the AT-4 is packaged and marked during shipping.

2301.  Characteristics of the HEAT Tactical Cartridge

The AT-4 is issued as a round of ammunition.  The cartridge consists of a fin assembly with a
tracer element, a base detonating piezoelectric fuze, a warhead body with liner, and a precision-
shaped explosive charge, which is the only tactical ammunition for the AT-4 (figure 2-15).  The
AT-4 is used primarily as an antiarmor weapon; however, it can be used against gun
emplacements and bunkers.

a. Length:  460 millimeters (18 inches).

b. Caliber:  84 millimeters.

c. Warhead:  HEAT precision-shaped charge.

d. Fuze:  Piezoelectric crystal.
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Fig 2-15.  HEAT cartridge.

2302.  Packaging and Marking

a. Five AT-4s are packed in a wooden container.  Each AT-4 is further protected by a plastic
barrier bag.  You must not stack a pallet load higher than four containers for each pallet because
of weight stress on the containers.

b. Check each wooden container for color markings on two corners that show the color code
for the type of round, serial numbers for the individual launchers, and classification (figure 2-16).
Check the container for damage; if damaged or punctured, notify proper authority.

c. The AT-4 color code band is between the front and rear sights (figure 2-17).  The color
codes tell you the following:

(1) Black: high explosive antitank (HEAT).

(2) Gold, target practice, tracer (TPT).

(3) Blue, field handling trainer.

Note: Once you have received the AT-4, open the wooden container, remove the
plastic barrier from each of the five AT-4s, and perform the required
serviceability checks.

Lesson Summary.  In this lesson you covered the characteristics of the high explosive anti-tank
(HEAT) tactical cartridge and packaging and marking the AT-4
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Fig 2-16.  Ammunition packaging.

Fig 2-17.  Location of color code band.
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Lesson 4.  MARKSMANSHIP FUNDAMENTALS

LEARNING OBJECTIVES

1. Identify the proper distance between the right eye and rear sight when aiming the
AT-4.

2. Given an illustration of moving targets, identify the correct placement of the front
sight lead posts.

3. Recognize the "steady hold" technique for firing the AT-4.

4. Identify the four types of firing positions for the AT-4.

5. Identify the danger zones of the backblast in an infantry fighting position.

6. Identify the conditions a building must meet to fire an AT-4 from inside it.

To be proficient with the AT-4, you must be able to detect targets, determine ranges to
targets, and hit the targets.  There are many variables affecting your ability to detect and
determine the ranges to targets.  However, the factors affecting your ability to fire and hit
the target are relatively constant.  Essentially, you must be able to assume a firing position
which enables you to hold the AT-4 so you can fire it without disturbing the alignment.  The
skills required are known as AT-4 marksmanship fundamentals.  You will cover these skills
in the following paragraphs.

The integrated act of shooting applies the skill necessary to fire an AT-4 accurately.  The
components of the integrated act of shooting are aiming, steady hold, trigger manipulation,
and firing position(s).

2401. Aiming

a. Eye relief.  To sight the AT-4, first determine the range to the target.  Once you determine
the range, place the AT-4 in position on the right shoulder so the right eye is 60-80 millimeters
(2.5 to 3 inches) from the rear sight.

b. Sight picture.  In aiming, you are concerned with correctly pointing the AT-4 so the
cartridge hits the target.  To do this, you must have the rear sight, the front sight posts, and the
target (or aiming point) in proper relationship which is known as sight picture.  A correct sight
picture is obtained when the sights are properly aligned and the aiming point (target) is in correct
relationship to the front sight posts (figure 2-18).  The sight picture includes two basic elements:  
sight alignment and placement of the front sight lead posts.
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Fig 2-18.  Correct sight picture.

Warning: Do not place your eye against the rear sight when firing.  Keep it 2 1/2 to 3 
inches away.  Recoil may cause injury.

(1) Sight Alignment.  To obtain correct sight alignment, the sights must be aligned (figure
2-19).  Notice that the top center of the front sight posts are exactly in the center of
the rear sight peephole.  Ensure proper sight alignment by looking through the rear
sight peephole and focus your eye on the front sight post.  The white line fits inside
the bottom half of the 2mm peephole (figure 2-19).  By doing this, you can detect and
correct any errors in sight alignment.

Note: The shooter can adjust his alignment by moving his head forward or backward.
The front sight has three sight posts and a semicircular white line under the
sight posts (figure 2-19).
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Fig 2-19.  Correct sight alignment.

(2) Correct Placement of Front Sight Lead Posts.  (See figure 2-20.)

(a) For stationary targets or vehicles moving directly toward or away from you,
place the center post at the center of the visible mass of the targets.

(b) For slow moving targets, place the center post at the front in which direction
the vehicle is moving.

(c) For fast moving targets (more than 10 miles per hour).

1. If the target is moving to the right, place the left lead post at the center of 
mass.

2. If the target is moving to the left, place the right lead post at the center of 
mass.

3. Oblique moving targets, see (b) above.

4. Target moving directly toward or away from the shooter, see (a) above.
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Fig 2-20.  Correct placement of the front sight lead posts.
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c. Importance of Sight Alignment

(1) At some point in marksmanship training, you may experience difficulty in hitting the
target because of errors in aiming.  The trouble may be either incorrect sight
alignment or improper placement of the aiming point.

(a) If  you understand the principles of aiming, you will rarely make both errors
simultaneously.  The reason for this lies in your inability to focus on two objects
at different distances at the same time.  If you focus on the aiming point, the
AT-4 sights will appear hazy and indistinct; therefore, the problem is whether
sight alignment or placement of the aiming point is of greater importance to the
shooter.  An error in either can cause the round to miss the aiming point.

(b) Sight alignment is the relationship between the front and rear sights with respect
to the shooter's eye.  On the battlefield, a slight error in sight alignment results
in an error that increases proportionately as the range to the target increases.

(c) On the battlefield, a slight error in placing the aiming point can still result in a  
point-of-aim hit.  For example, you could be several inches off your desired
aiming point, center of visible mass, and still hit an enemy target.  However, if
the error was caused by sight alignment, the round would miss by as much as
several feet, depending on the range.  The correct relationship between the front
sight post and the rear sight peephole, sight alignment, is more important than
the placement of the aiming point.

(2) Once the range and lead have been determined, you and your fellow Marine, on
command, engage the target until it is destroyed.  Under ideal conditions, pair-firing is
preferred over sequence firing.  It permits you to obtain target hits faster because the
succeeding shot can be ready to fire as soon as the previous round impacts.

(a) Since it is important to obtain and hold correct sight alignment when firing, you
must concentrate on alignment as the first and last steps in aiming.  That is, you
must first concentrate on getting proper sight alignment, then establish the
proper aiming point to complete the sight picture.  Then, as you start to depress
the trigger, you can again concentrate on maintaining correct sight alignment.
At no time, while depressing the trigger, should you divert your concentration
from the front sight post and from maintaining correct sight alignment.  These
steps should become an automatic process.
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(b) No matter how quickly you obtain sight alignment and sight picture, you can
still only do one at a time. Therefore, focus first on the front sight post to
obtain correct sight alignment and then focus on placing the aiming post to
complete the sight picture.  By shifting or adjusting the position of the AT-4 as
necessary (and finally as you start to depress the trigger), devote total
concentration back to the front sight post and maintain proper sight alignment
on the target (figure 2-19).

2402.  Firing

a. Steady Hold.  When firing the AT-4, you should apply "steady hold."  As the term implies,
steady hold is the technique of holding the AT-4 as steady as possible while aligning the sight and
firing.  To ensure the proper sight picture and sight alignment are maintained until the AT-4 is
fired, hold the AT-4 in a tight, comfortable position so the AT-4 becomes a natural extension of
the body (figure 2-21).  With the left hand, grasp the carrying sling where it is attached to the
AT-4 near the muzzle.  Hold down the red safety catch with the index and middle fingers of the
right hand.  The index finger and knuckle will lie naturally alongside the forward edge of the firing
mechanism.  Pull on the carrying sling with the left hand and at the same time, pull back to the
rear with the right hand.  This helps to get the shoulder stop fully seated into the pocket of the
shoulder.  Hold the elbows close to the body to aid in balance and control and to counter jerking
and flinching.

Fig 2-21.  Steady hold.
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b. Trigger Manipulation.  The trigger for the AT-4 is a red button on the right side of the
weapon.  To fire the AT-4, apply pressure straight forward with the thumb of the right hand in a
steady, smooth movement (figure 2-22).  Proper trigger manipulation can be developed by
dry-fire practice with an expended AT-4 or AT-4 training devices.

        
Fig 2-22.  Trigger manipulation.

2403.  Firing Positions

The AT-4 is fired from the right shoulder only.  You may fire it in the standing, kneeling, sitting,
or prone positions.  The exact position may vary slightly to allow for the shape of the shooter's
body.  Any of these positions can be used for engaging moving targets, but the standing and
kneeling positions are recommended.  These two positions allow the shooter to track a moving
target easily.  Situation, terrain, and individual preference should govern the selection of the best
position.  Whenever possible, use a supported position.  A supported position is more stable and
helps you to fire accurately.
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a. Standing Position

(1) The standing position is similar to the off-hand position for firing a rifle (figure 2-23).
To assume the proper standing position, raise the AT-4 about shoulder level, keeping
the AT-4 pointed towards the target while rotating your body under the AT-4 by
doing a half-left face.  Spread your feet a comfortable distance apart and place the
AT-4 on your right shoulder.  Your body should be balanced with the hips level.
Your left (non-firing) hand should be directly under the front of the AT-4 grasping
the carrying sling.  Place your left elbow against the body for stability.  Grasp the
firing mechanism with your right (firing) hand and keep your right elbow placed
tightly against your body.

Fig 2-23.  Standing position.

(2) To track in the standing position, turn your body from the waist up; do not move your
feet.  The standing position will expose you more than any other position; therefore,
use it when firing from behind a protective barrier, such as a wall or a fighting
position.  Since the standing position is the least stable position, use support
whenever possible.
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b. Kneeling Position.  There are two satisfactory kneeling positions.

(1) The first kneeling position is similar to the kneeling supported position for firing a
rifle (figure 2-24).  To assume this kneeling position, first assume the standing
position.  Kneel on your right knee and point the left leg towards the target.  Keep
your left foot at a right angle and opposite your right knee, forming a right angle to
the ground with the left leg.  Sit back on your right heel while shifting your weight
forward.  Rest your left elbow just forward of your left knee.  Avoid bone-to-bone
contact.  Hold your right elbow firmly against the body.

(2) The second kneeling position is a modification of the first kneeling position (figure
2-25).  This kneeling position is the best position for tracking moving targets.  To get
into this kneeling position for engaging moving targets, first assume the standing
position.  Kneel on your right knee, keeping your thigh of the right leg vertical.  Keep
your buttock and back straight.  Point your left leg towards the target, keeping your
left foot at a right angle and opposite your right knee.  Keep your left thigh parallel to
the ground.  Keep your elbows tucked against your sides.

Fig 2-24.  First kneeling position.

Fig 2-25.  Second kneeling position.
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(3) Either position may be used when firing at stationary or moving targets; however, the
modified version allows tracking similar to the standing position.  Maximum use of
protective barriers and supported positions are essential with the kneeling positions to
increase stability and reduce vulnerability.

c. Sitting Position.  There are two satisfactory sitting positions.  The sitting positions are
suitable for firing at stationary targets and are more stable than the kneeling positions.

(1) For the first position, keep the AT-4 pointed towards the target and execute a
half-left face.  Sit with your legs crossed and place the AT-4 on your right shoulder.
Lean slightly forward from the hips and rest your elbows forward of  the knees to
avoid bone-to-bone contact (figure 2-26).

(2) To assume the second sitting position, keep the AT-4 pointed towards the target and
execute a half-left face.  Sit with your legs partially extended and well apart and place
the AT-4 on your right shoulder.  This position is primarily used on a downward
slope, so dig your heels in the ground to keep from sliding down.  Rest your elbows
forward of the knees to avoid bone-to-bone contact (figure 2-27).

Fig 2-26.  First sitting position.

Fig 2-27.  Second sitting position.
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d. Prone Position

(1) To get into the prone position (figure 2-28), first lay the launcher on the ground,
pointed toward the target.  Then lie on your stomach at an angle of not less than 90
degrees to the line of fire to keep your body clear of the backblast.  Your body should
be straight and your right leg should be directly on a line running through your right
hip and right shoulder.  Move your left leg to the left as far as possible without
discomfort.  Keep both heels as close to the ground as possible, with your right eye
lined up with the sights.  Tracking a moving target from the prone position is not
recommended because your movement is limited and your legs and feet may be
injured by the backblast due to changing the position of the launcher.

Warning: Failure to maintain a 90-degree angle in the prone position may cause                
injury from the backblast.

Fig 2-28.  Prone position.

(2) Although the prone position is the least stable position, you can increase stability if 
you use support.  The prone position also affords protection.

2-29



2404.  Infantry Fighting Position

a. You can fire the AT-4 from the standard infantry fighting position (figure 2-29), but you
must consider several points to increase accuracy and to minimize the danger to friendly troops
from the backblast. When firing from the infantry fighting position, you lean against the rear wall
to ensure that the venturi protrudes past the rear of the position.  Your elbows are not supported.
When an AT-4 is fired from the two-man infantry fighting position, the Marine who's not firing
must be clear of the backblast.  Fighting positions should be constructed so one position is not
located in the backblast danger zone of another.

Fig 2-29.  Infantry fighting position (top view).

b. The area immediately to the rear of an AT-4 must not have walls, large trees, or any other
obstructions within 5 meters (Zone A) that will deflect the backblast onto you.  The backblast
danger area (Zone B) is 60 meters deep with a 90-degree fan from the rear of the weapon
(figure 2-30).

Fig 2-30.  Backblast danger zones.

2-30



2405.  Firing From Enclosures (Combat Only)

a. When employed in multistoried buildings, the AT-4 should be positioned on upper levels for
maximum coverage.

b. Fire from a building only when the following conditions are met:

(1) The building must be of sturdy construction.

(2) The ceiling must be at least 7 feet high.

(3) The room floor size must be at least 15 by 12 feet.

(4) There must be an opening of at least 20 square feet to the rear of the AT-4 for the
backblast pressure to escape.  An open door (7 feet high by 3 feet wide) would
provide adequate ventilation.

(5) All glass must be removed from the windows, and all loose objects removed from the
room.

(6) All Marines within the room must be forward of the backblast area of the AT-4.

(7) All Marines in the room must protect their hearing with ear plugs when the AT-4 is
fired.

(8) The muzzle of the AT-4 must protrude 6 inches beyond the opening from which the
AT-4 will be fired.

Lesson Summary:  In this lesson, you covered the proper sight alignment, sight picture, and the
different firing positions.  You also covered how to fire and what safety precautions to take when
firing from the different positions.  In the next lesson, you will cover  the techniques of firing and
how to determine range when engaging the enemy with the AT-4.
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Lesson 5.  TECHNIQUES OF FIRE AND RANGE DETERMINATION

LEARNING OBJECTIVES

1. Identify the six methods of determining range.

2. Identify how to estimate how far a vehicle moves in one second.

3. Identify the different methods to engage targets using the AT-4.

A Marine has a better chance of hitting any target with the AT-4 if he knows the range to the
target.  All Marines who fire the AT-4 must learn methods of range determination and use them.

2501.  Range Determination

a. There are six methods of determining range:

(1) Using range finders.

(2) Measuring the distance on a map.

(3) Pacing.

(4) Firing the pair and sequence methods.

(5) Measuring with the M203 grenade launcher quadrant sight by firing 40-mm rounds at
the target until the range is determined.

(6) Using visual range estimation.

b. Visual range estimation is the least desirable method of range determination because of its
inaccuracy; however, in the offense or in a hasty defense, it may be the only available method.
Consequently, Marines must train and practice to improve their ability to visually estimate ranges.

c. Ranges to expected armor engagement locations should be predetermined and recorded on
a range card or squad sector sketch.  When setting up an antiarmor ambush, determine the range
to the kill zone.

2502.  Speed and Distance Estimation

a. The AT-4 is designed primarily for use against armored vehicles.  Often, these targets are in
motion, and accurate engagement depends on the your ability to determine speed and range.

b. The ability to determine speed is developed through constant practice.  Gunners should first
learn to determine the speed and type of vehicle at known ranges.  As ability improves, vary the
range and type of vehicle.  The following is one method of speed determination:
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(1) Estimate how far a vehicle moves during one second.

(a) Count "one thousand one" (takes one second).

(b) Start counting when the front end of the vehicle passes a chosen object (tree
with arrow in figure 2-31).

(c) If  more than half of the vehicle passes the object, estimate it as fast.

(d) If  less than half of the vehicle passes the object, estimate it as slow.

(2) Estimate vehicle speed as:

Note: If you don't have an object to estimate how fast a vehicle is moving, then you
will have to estimate the vehicle speed and determine if the vehicle is moving
slow or fast.

(a) Slow for all oblique moving vehicles and vehicles moving 10 miles per hour or
less.

(b) Fast for flank moving vehicles and vehicles moving faster than 10 miles per
hour.

Fig 2-31.  Speed determination.
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2503.  Methods of Target Engagement

a. Single Firing

(1) In single firing, a Marine fires one AT-4 with no succeeding shots fired at the target
(figure 2-32).  Use this method only at short ranges (200 meters or less) when you
know the range to the target.  The probability of the first round hitting the target at
ranges greater than 200 meters using visual range estimation is relatively low.  When
you have accurately determined the range to the target, you may use the single firing
method of engagement to a range of 300 meters.  This is a valid method of
engagement because there may be times when only one AT-4 is in position to engage
a target.

Fig 2-32.  Single firing.

(2) Range determination and the fundamentals of AT-4 marksmanship must be
emphasized.  Practice and test sight alignment, steady hold positions, and placing the
AT-4 into and out of operation.

b. Sequence Firing.  In sequence firing, only one shooter who is equipped with two or more
AT-4s engages the target (figure 2-33).  You must inspect and prepare the AT-4s before firing
them.  The shooter observes the impact of the first round.  If it is a hit, continue to fire until the
target is destroyed.  If  the first round is a miss, apply burst-on-target corrections (look for the
burst from the first round and make the corrections to your second shot) until the target is hit.

Fig 2-33.  Sequence firing.
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c. Pair Firing.  In pair firing, two or more shooters equipped with two or more AT-4s engage
a single target (figure 2-34).  Each shooter inspects and prepares several AT-4s.  The shooters
exchange information when engaging the target.  The first gunner who sees the target identifies it,
announces the estimated range, the lead he will use (example:  BMP, ONE FIVE ZERO
METERS, FAST TARGET), and fires.  The second shooter observes the firing and announces a
revised estimate of range and lead (if appropriate) and fires.  Each shooter continues exchanging
range and lead information until the target is destroyed.

Warning: Ensure that each shooter is clear of the other's backblast area.

Fig 2-34.  Pair firing.
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d. Volley Firing

(1) In volley firing, more than one shooter, using the same sight data to fire one or more
AT-4s, engages a single target (figure 2-35).  An oral command is given to commence
firing (Example:  "BT60P, One Five Zero Meters, Fast Target, Volley Fire, Ready,
Aim, Fire!") or an audible command, such as a whistle or other prearranged signal is
given.  Another method is to fire when the target reaches a target reference point.

Warning: Ensure that each shooter is clear of the other's backblast area.

Fig 2-35.  Volley firing.

(2) Use volley firing when you have determined the range to the target.  You can use it
after the range has been calculated by pacing or using range finders, maps, and/or
target reference points.  The volley method is desirable because more rounds are fired
at a target at one given time.  This method increases the probability of hitting the
target and obtaining a kill.

e. Combinations

(1) Pair firing has the advantage of having two or more shooters track the target.  A miss
by the first shooter will result in the second shooter firing rapidly with a revised
estimation of range and lead and a higher degree of accuracy.  Pair firing is preferred
if the range is unknown.  Volley firing is the preferred method of engagement if you
know the range.  A high volume of antiarmor fire can be achieved in a short time by
using volley firing.  If conditions prohibit pair and/or volley firing, use the sequence
firing method of engagement.  One shooter firing two or more AT-4s can produce a
volume of antiarmor fire on the target.  There will be a few situations where only
single firing can be used.  The critical aspects of single firing are that the target should
be at close range and the best marksman should be the shooter, thereby increasing the
probability of a first-round hit.  Use single firing only when no other method is
practical.
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 (2) You can use sequence firing and pair firing to determine the range to a target and to
destroy a target.  Use volley firing whenever practical, once you have determined the
range, to ensure target destruction.  In all methods of engagement, the AT-4 is more
effective if armored vehicles are allowed to approach to close range, where there is a
greater probability of first-round target hit and kill.

Warning: Ensure that each shooter is clear of the other's backblast area.

f. Communication

(1) To ensure that all available AT-4s are used efficiently, the squad leader must
communicate with his Marines.  There is no prescribed way to give this information to
the shooters; therefore, each squad leader sets his own SOP.  The Marines who have
AT-4s must know the following:

(a) Who will shoot.

(b) What targets will be engaged.

(c) What method will be used to engage the target.

(d) Range and lead to the target (if available).

(e) When to fire.

(f) When to cease fire (if necessary).

(2) A command to use the volley method gives all the elements listed above except when
to cease fire.  Each volley consists of only one round from each shooter; a new
command must be given for a subsequent volley.  For example, "Jones, Smith, and
Kelly (or Second Squad; or Alpha Team), The BMP By The Bridge, Volley, One Two
Five Meters, Slow, Ready, Fire."

(3) Normally, a command to use the pair or the sequence method will not give the range
and lead because these methods are used when range and lead are not known.  For
example, "Jones, use the Sequence Method to find the range and lead to that BMP
on the right, fire when ready and let me know when you have it," or "Smith and
Brown, use Pair Method to kill that BMP on the road, fire when ready and shoot
until you kill it."

Lesson Summary.  In this lesson, you covered how to determine the range and speed of enemy
vehicles.  You also discovered the different methods to engage targets using the AT-4.  In the
next lesson, you will cover the AT-4's capabilities and limitations.
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Lesson 6.  WEAPON CAPABILITIES AND LIMITATIONS

LEARNING OBJECTIVES

1. Identify the three ways armored vehicles can be destroyed.

2. Identify the firing limitations of the AT-4.

3. Identify the two backblast danger zones of the AT-4.

4. Identify the range firing precautions to be taken prior to firing the AT-4.

5. Select the three methods to tactically employ the AT-4.

The AT-4 has greater penetrating power and after-armor effect than previous light antiarmor
weapons.  Use of the AT-4 is not limited to armored vehicles; it is also effective against bunkers
and field fortifications.

2601.   Destroying Armor

a. An armored vehicle usually has its heaviest armor on the front slopes.  By comparison, the
top, rear, sides, and bottom have less armor protection (figure 2-36).  Shooters should try to
engage an armored vehicle from the side or rear whenever possible.  The side offers the largest
possible target area and less armor protection.  You should always try to get a center of mass hit.

Fig 2-36.  Armor weak points.
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b. Armored vehicles can be destroyed in three ways:

(1) Mobility Kill.  The vehicle has stopped moving because a track or road wheel has
been blown off or the vehicle has been hit in the engine compartment.  The vehicle is
no longer mobile, but it can still return fire.

(2) Firepower Kill.  The main gun cannot return fire because of a hit in the turret
knocking out its capability to fire.  The vehicle can still move and enable the vehicle
to get away.

(3) Catastrophic Kill.  The vehicle is completely destroyed.  To get a catastrophic kill,
shooters should be prepared to fire a second or possibly a third shot, to completely
destroy the vehicle.

c. An armored vehicle without the protection of dismounted infantry is vulnerable to a close-in
attack by well-armed infantry units.  When an armored vehicle is buttoned up, the crew's visibility
is restricted (figure 2-37).  This provides an opportunity for an armor killer team to approach the
vehicle with less risk of detection.

Fig 2-37.  Limited visibility of armored vehicles.

d. Natural or manmade obstacles force a vehicle to slow down, stop, or channelize the vehicles
which enables the shooter to possibly achieve a first round hit.

Note: Hitting an armored vehicle below the center mass or rear may achieve a
mobility kill, but not a firepower kill.  Shooters should be ready to fire a second
or third shot to achieve a castrophic kill.
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2602.  Firing Limitations

This section provides backblast danger zones and safety precautions to be used when firing the
AT-4.  The AT-4 has a slight recoil when fired.  It is a closed chamber weapon with a plexiglass
baseplate at the rear of the AT-4.  When the weapon is fired, pressure builds up inside the
chamber and ruptures the baseplate.  Once the baseplate ruptures, gases exit the rear of the
weapon in the form of a backblast.

a. Always observe the backblast area danger zones.

b. The AT-4 should not be fired when temperatures exceed its operating limits which are -40
to 140 degrees Fahrenheit.

c. Do not engage targets closer than the minimum arming range.  During training, do not
engage targets closer than 30 meters.

d. The tracer trainer device and tracer trainer cartridge should not be fired at targets with a
range less than 125 meters because of ricochet.  Use wooden targets for stationary targets when
possible.

e. All personnel must wear hearing protection when AT-4s are fired.  

f. Do not fire the AT-4 over the heads of friendly troops unless protection is adequate against
direct impact and other hazards.

2603.  Backblast Area

a. Backblast can cause severe injury to personnel and damage to equipment.  The total
backblast area extends 65 meters (216 feet) to the rear of the AT-4.  In a training situation, the
entire 65-meter area should be marked and kept clear of all personnel and equipment.  Before
cocking the AT-4 for firing, check the backblast area by looking over your right shoulder.  Ensure
the area is clear of friendly personnel and equipment.

b. The following danger zones must be cleared before firing AT-4s:

(1) Danger Zone A (figure 2-38)

(a) This zone extends 5 meters immediately to the rear of the AT-4; it must be
absolutely clear of all obstacles.

(b) Clear away all obstacles, such as barriers, trees, or other vertical objects
because of the risk of debris ricocheting.  Any obstacle behind the shooter may
deflect the backblast onto the shooter and cause injury.
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(c) Backblast heat and/or flying debris may injure the shooter and other Marines in
this zone.

(2) Danger Zone B (figure 2-38).  This zone extends 60 meters beyond danger Zone A
in a 90-degree fan from the rear of the AT-4.  Danger exists from backblast heat.
Flying debris thrown to the rear by the force of the backblast may cause injury to
personnel and equipment.

Fig 2-38.  Backblast area danger zones.

Warning: During training, do not fire from an enclosure (training only) or in front of a 
barrier.

2604.  Range Firing Precautions

a. Before firing, clear the entire backblast area of all personnel, equipment, and flammable
material.

b. No personnel are allowed within 75 meters behind the firing line without permission of the
range safety officer or officer in charge.

c. All shooters must wear ear protection.

d. Cover all AT-4s to protect them from prolonged exposure to direct sunlight.
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e. When temperatures are below freezing, double all backblast area dimensions.  Wear
protective masks.  Do not fire the AT-4 when temperatures exceed its operating limits.

f. Record and report all duds.  A Marine should be designated to count the AT-4s fired and
the number of explosions, so that dud rounds may be noted.  He must record the location of each
dud so it can be destroyed by explosive ordnance disposal teams.

2605.  Tactical Employment

Following are three ways to employ the AT-4 tactically:

a. Marines normally carrying the M16A2 service rifle also carry and use the AT-4.  The AT-4
supplements other organic antiarmor weapons.  It is the primary means of antiarmor capability for
the rifle squad and other units or installations that do not have other organic antiarmor weapons.
Assault and support elements can use the AT-4 in the offense or defense.

b. Offense.  In the attack, AT-4s should be readily available to influence the action where
necessary.  Because of its relatively short range, the AT-4 should be spread throughout the
maneuver element.  The AT-4 is used primarily against armored vehicles, though it may also be
used against light vehicles, bunkers, or crew-served weapon positions.

c. Defense.  The unit leader must consider the AT-4 backblast when selecting and constructing
fighting positions.  Once defensive positions have been established, leaders should provide two or
more AT-4s to positions which will fire AT-4s.  These positions are sited to achieve flank shots
on enemy avenues of approach (figure 2-39).  Dispersion should also be considered to increase
the probability of obtaining oblique fire on enemy armor approaching a defensive position(s).

Fig 2-39.  AT-4 defense.
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Note: The AT-4 can be used effectively at night with artificial illumination.  The M203
grenade launcher illumination round can be used to provide good illumination
for AT-4 engagements if indirect fire illumination is not readily available.  Place
illumination above and slightly in front of the target. 

d. Special Operations.  Because of its light-weight, the AT-4 is an excellent weapon for
combat patrols, ambush parties, and armor killer teams.  Raiding parties can use it against such
targets as command posts, communication installations, and supply dumps.

(1) The armor killer team can use the AT-4 in both offensive and defensive actions.
Generally, armor killer teams are employed during periods of limited visibility and in
areas where cover, concealment, and withdrawal routes are readily available.

(2) As a minimum, the team should have a leader, a security element, and an
antiarmor-killer element.  A four-man team provides the minimum number of
personnel to accomplish this type of mission. 

(3) Areas that are well suited for armor killer operations include dense forests with only a
few roads and built-up areas.  The armor killer team should be skilled in using the
AT-4.  The volley fire method of engagement is the best technique of fire.  It provides
high-volume fire and a greater probability of hits and target destruction.

Lesson Summary.  In this lesson, you covered the capabilities and limitations of the AT-4 and
how to kill enemy armor.  The study unit exercise will provide you an opportunity to check your
knowledge.
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Study Unit 2 Exercise: Complete items 1 through 38 by performing the action required.  Check 
your responses against those listed at the end of this study unit.

1. What are the three main characteristics of the AT-4?

a. ________________________________________________

b. ________________________________________________

c. ________________________________________________

2. What is the mission of  the AT-4?

________________________________________________________

________________________________________________________

3. The maximum effective range of the AT-4 is _____________ meters.

For items 4 through 11, fill in the name of each component using the illustration below.

4. ___________________________
5. ___________________________
6. ___________________________
7. ___________________________
8. ___________________________
9. ___________________________
10. ___________________________
11. ___________________________
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12. What are the three safety devices that must be disengaged before firing the AT-4?

a. ________________________________________________

b. ________________________________________________

c. ________________________________________________

Matching:   For items 13 and 14, match the correct definition in column 2 with the correct 
sight in column 1.

Column 1 Column 2

Sight Definition

___13. Front sight a. Consists of a sight blade with a center post,
___14. Rear sight left and right lead posts, and it has a

semicircular white line to aid in obtaining 
the proper sight picture.

b. Consists of sight blade, range setting knob,
range scale, 2mm peephole for normal light
condition, and 7mm peephole for limited
visibility.

c. Consists of an adjust sight blade with
center post and it has a semicircular white
line to aid in obtaining the proper sight
picture.

15. What  is the first step for inspecting an AT-4?

___________________________________

16. List the nine steps to prepare the AT-4 for firing.

a. ________________ f. _______________

b. ________________ g. _______________

c. ________________ h. _______________

d. ________________ i. _______________

e. ________________
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17. What is the procedure for handling a misfire with an AT-4 in combat?

_____________________________________________________

_____________________________________________________

18. What is the caliber of the tactical (HEAT) cartridge?

a. 80 millimeters c. 84 millimeters
b. 82 millimeters d. 86 millimeters

19. What is the color code for high explosive antitank AT-4?

a. Gold c. Red
b. Black d. Blue

20. What is the proper distance between the right eye and rear sight?

______________________________

2-46



Matching: For items 21 through 26, match the targets in column 1 with the speed in 
column 2.

Column 1 Column 2

Speed

___ 21. a. Fast
b. Slow
c. Stationary

___ 22.

___ 23.

___ 24.

___ 25.

___ 26.
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27. When firing the AT-4, the gunner should use which type of "Hold"?

a. Breath control c. Steady
b. Relaxed d. Ironman

28. List the four firing positions for firing the AT-4.

a. ______________________________

b. ______________________________

c. ______________________________

d. ______________________________

29. The area immediately to the rear of an AT-4 must not have walls, large trees, or any
other obstruction within _____ meters (Zone A) that will deflect the backblast onto
the shooter.  The backblast danger area (Zone B) is _____ meters deep with a _____
-degree fan from the rear of the weapon.

a. 5, 10, 190 c. 5, 15, 180
b. 5, 60, 180 d. 5, 60, 90

30. When firing from a building in combat, the room floor size must be at least ____by
___ feet

a. 15, 12 c. 14, 16
b. 15, 20 d. 16, 20

31. List the six methods for determining range.

a. _______________ d. _______________

b. _______________ e. _______________

c. _______________ f. _______________

32. The first step in estimating how far a vehicle moves during one second is to ______ 
___________________.

33. The methods for engaging targets with the AT-4 are single, sequence, pair, volley and
____________ firing.
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34. Name three ways armored vehicles can be destroyed.

a. ______________________________

b. ______________________________

c. ______________________________

35. One of the firing limitations of the AT-4 is it should not be fired when temperatures
exceed its operating limits, which are

a. -40°F to 140°F. c. 40°F to 60°F.
b. -50°F to 60°F. d. -40°F to 90°F.

36. Backblast Zones A and B areas extend ____ meters received (____ feet) to the rear of
the AT-4.

37. One of the range safety precautions is the no personnel are allowed within ____
meters behind the firing line without the permission of the range safety officer or OIC.

38. The AT-4 can be tactfully employed in the offense, defense, and __________.

UNIT SUMMARY

In this study unit, you learned the characteristics, mission, and capabilities of the AT-4. You also
learned how to fire and employ the AT-4.  The next study unit will cover the M-249 Squad
Automatic Weapon (SAW) light machinegun.
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Study Unit 2 Exercise Solutions
Reference

1. a. Lightweight 2101
b. Self-contained
c. Antiarmor weapon

2. Primarily used against armored personnel carriers, but can 2101
also be used against tanks, bunkers, and field fortifications.

3. 300 meters/985 feet 2102
4. Transport safety pin 2103
5. Cocking lever 2103
6. Sights 2103
7. Venturi 2103
8. Carrying sling 2103
9. Shoulder stop 2103
10. Red safety catch 2103
11. Color code band 2103
12. a. Transport safety pin 2104

b. Cocking lever
c. Red safety catch

13. a. 2105
14. b. 2105
15. The transport safety pin is in place and fully inserted. 2201

The landyard is attached.
16. a. Remove from carrying position and cradle in left arm 2202

b. Remove transport safety pin
c. Unsnap shoulder stop
d. Place the AT-4 on the right shoulder
e. Release the sights
f. Cock the AT-4
g. Press shoulder stop against shoulder
h. Adjust the rear sight
i. Press the red safety catch

17. Immediately recock, check the backblast are, aim, 2203
hold down red safety catch, and press red trigger
button.  If  it does not fire, return cocking lever to the safe 
position, set launcher aside pointed towards target, and 
dispose of or destroy the faulty AT-4 in accordance with
your unit's SOP.

18. c. 2301
19. b. 2302
20. 2.5 to 3 inches/60 to 80 millimeters 2401
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Study Unit 2 Exercise Solutions--cont'd
Reference

21. Fast 2401
22. Stationary 2401
23. Stationary 2401
24. Slow 2401
25. Fast 2401
26. Slow 2401
27. c. 2402
28. a. Standing 2403

b. Kneeling
c. Sitting
d. Prone

29. d. 2404
30. a. 2405
31. a. Using range finders 2501

b. Measuring the distance on a map
c. Pacing
d. Firing the pair and sequence methods
e. Firing the M203
f. Visual range estimation

32. Count "one thousand one" 2502
33. Combinations 2503
34. a. Mobility kill 2601

b. Firepower kill
c. Catastrophic kill

35. a. 2602
36. 65, 216 2603
37. 75 2604
38. Special Operations 2605
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STUDY UNIT 3

M249 SQUAD ASSAULT WEAPON (SAW)

Introduction.  During World War II and the Korean War, the Marine rifle squads relied on
the Browning Automatic Rifle (BAR) to provide them with the extra needed firepower to
repel or defeat the enemy in the assault.  During the Vietnam War, the Marine Corps relied
on the M-60 medium machinegun to give the squads that necessary extra firepower.
However, the squads couldn't work independently and had to depend on supporting units to
provide them with fire support.  In the mid 80's, the Marine Corps realized the rifle squads
needed their own firepower; thus the M249 SAW was introduced because it was
lightweight and offered tremendous firepower.  This study unit will cover the
characteristics, care and cleaning, firing, and employment of the M249 SAW. 

Lesson 1.  COMPONENTS 

LEARNING OBJECTIVES

1. Identify the three main characteristics of the M249 SAW.

2. Identify the components of the M249 SAW.

3101.  Characteristics

a. The M249 SAW is the fire team's automatic weapon.  It can also be used for rear security
and special missions.  The M249 SAW's three main characteristics are that it is gas-operated,
air-cooled, and fires from the open bolt position (figure 3-1).

Fig 3-1.  M249 SAW.
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b. The M249 SAW has a regulator for selecting normal or maximum rates of fire.  The
maximum rate of fire is only authorized if the weapon's firing rate slows down (the weapon
becomes sluggish).  The weapon also has an alternate 30-round magazine.  The 30-round
magazine is only authorized during an emergency situation because using the magazine reduces
the performance of the weapon.  Table 3-1 gives the technical data on the M249 SAW.

Table 3-1.  M249 Technical Data

Fully adjustable peep typeRear

Hooded post typeFront

Sights

85 rds/min.Sustained

200 rds/min. (barrel change after 2 mins)Rapid

850 rds/min. (barrel change after 1 min)Cyclic

Rate of fire

1,000mSuppression

800mArea Target

600mPoint Target

3,600mMaximum Range

Ranges

1 turn in 7 insRifling twist

424m (16.69 in)Rifling

466m (18.35 in)Barrel without extension

1.038m (40.87 in)Overall weapon

Length

0.485Kg (1.07 lbs)30 round magazine 

3.140Kg (6.92 lbs)200 round box

15.30 lbsWithout Modification Kit 

16.41 lbsWith Modification Kit

Weight

M249 SAW Data
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3102. Major Components of the M249 SAW

The M249 SAW has 18 major components.  Refer to figure 3-2 for the exact location of each
component as you read Table 3-2.

Table 3-2.  M249 SAW Components

Returns bolt, slide, and piston assemblies to locked position during
counter-recoil cycle.

Return spring18

Holds the bolt and slide assemblies and houses the return spring.Piston assembly17

Locks bipod in place and provides passageway for operating gases.Gas cylinder assembly16

Supports M249 in the prone position.  The telescopic legs can be
individually adjusted to three different lengths.

Bipod15

Provides a means of carrying the weapon.Sling and snap hook assembly14

Provides thermal insulation to protect the hands from heat or
extreme cold and houses the cleaning equipment.

Handguard assembly13

Controls the firing of the weapon.  Provides storage area for
lubricant in grip portion.

Trigger mechanism12

Serves as a support for all major components and houses action of  
weapon.  Through a series of cam ways, controls functioning of
weapon.

Receiver assembly11

Absorbs recoil for bolt and operating rod assembly at the end of
recoil movement.

Return rod and transfer mechanism
assembly

10

Houses firing pin and roller assembly.Slide assembly9

Provides feeding, stripping, chambering, firing, and extraction,
using the projectile gases for power.

Bolt assembly8

Contains a folding buttplate.  Serves as a shoulder support for
aiming and firing.  Contains a buffer to absorb recoil.

Buttstock and buffer assembly7

Pulls the moving parts rearward.  Moves in a guide rail fixed to the
right side of the receiver.

Cocking handle assembly6

Positions belted ammunition for firing.Feed tray assembly5

Feeds linked belt ammunition, as well as positions and holds
cartridges in position for stripping, feeding, and chambering.

Cover and feed mechanism assembly4

Adjusts for both windage and elevation.Rear sight assembly3

Provides protection from a hot barrel.Heat shield assembly2

Houses cartridges for firing, directs projectile, and supports the gas
regulator.

Barrel assembly1

PURPOSECOMPONENT
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Fig 3-2.  Major components of the M249 SAW.

Lesson Summary. In this lesson, you learned the characteristics and components of the M249
SAW.  In the next lesson, you will learn how to disassemble and assemble the weapon.
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Lesson 2.  DISASSEMBLY AND ASSEMBLY

To keep any weapon firing and working properly, you must keep it clean and lubricated.
However, before you disassemble the weapon, you will learn how to clear, disassemble, assemble,
change a barrel, and mount the M249 SAW on a tripod in this lesson.

LEARNING OBJECTIVES

1. Identify the steps in clearing the M249 SAW.

2. Identify the steps for disassembling the M249 SAW.

3. Identify the steps for assembling the M249 SAW.

4. Identify the steps for mounting the M249 SAW on a tripod.

3201. Clearing the Weapon

Before you attempt to disassemble this or any other weapon, what is the first thing you should
do?  That's right.  Clear the weapon!

The steps for clearing your M249 SAW are listed below:

Step 1. Charge the weapon.  Pull the cocking handle to the rear and be sure the bolt is
locked to the rear.  Push the charging handle forward until you hear it "click."   
Push the safety to the right (the red ring should not be visible) (figure 3-3).
Move the safety to the fire position by pushing it to the left until the red ring is
visible.

Fig 3-3.  Charging handle forward/safety engaged.
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(1) If you are using a 200-round ammunition box, squeeze the latches to open the
cover assembly and remove the ammunition belt and loose links (figure 3-4).

Fig 3-4.  Opening the cover assembly and removing the ammunition belt.

(2) If you are using the alternate (emergency) magazine feed, push down on the
magazine release tab, remove the magazine (figure 3-5), and raise the cover
assembly.

Fig 3-5.  Removing the magazine.
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Step 2. Now, raise the feed tray and look into the chamber.  Is a round still chambered?  
If so, remove it.  (If you have a spent cartridge case or round in the chamber, 
refer to section 3303, "Immediate Action.")  Is the chamber empty?  If so, 
lower the feed tray and close the cover assembly (make sure it locks shut).
Push the safety to the left (red ring visible) (figure 3-6).

Fig 3-6.  Engaging the safety.

Step 3. Hold the cocking handle to the rear, squeeze the trigger, and ride the bolt 
forward to close and lock.  Your M249 SAW has been cleared.  You can now 
begin disassembly.

Warning: Be sure the bolt is in the forward position before removing the operating rod     
assembly.  If the moving parts (bolt assembly) are locked to the rear, put the     
safety on fire (red is fire), hold the cocking handle with one hand, squeeze 
the trigger, and let the moving parts come slowly forward.
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3202. Disassembly

The steps for disassembling the M249 SAW are listed below:

Step 1. Remove operating rod assembly.

(1) Pull the upper retaining pin at the rear of the receiver to the left as far as it will
go (figure 3-7).  Let the buttstock pivot downward so that the rear opening on
the receiver is completely free (figure 3-7).

Fig 3-7.  Pulling the retaining pin to release the buttstock.
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(2) By holding the weapon with one hand on the buttstock, simultaneously push in
and upward on the rear end of the operating rod assembly with the thumb of the
other hand (figure 3-8).

Fig 3-8.  Pushing upward on the operating rod assembly.

(3) The return spring is now released from the positioning groove inside the
receiver.  Withdraw the operating rod assembly (spring, guide rod, and buffer).

Step 2. Remove receiver's moving parts.

(1) Pull the cocking handle to the rear and slide the bolt carrier group (moving
parts) out of the rear of the receiver (figure 3-9).

Fig 3-9.  Removing moving parts from receiver.
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(2) Rotate the bolt counterclockwise to disengage the lug and pull it out of the
slide assembly (figure 3-10).  When the bolt is removed, the firing pin spring is
free.  Make sure you don't lose it.

Fig 3-10.  Rotating the bolt.

(3) To separate the slide assembly from the piston, use the spring guide to press the
retaining pin at the rear to the left and lift off the slide assembly (figure 3-11).

Fig 3-11.  Separating the slide assembly from the piston.

Step 3. Remove barrel.  Close the cover.  Depress the locking lever of the barrel with
the left hand.  Hold the carrying handle with the right hand, lift it up, and push
the barrel forward (figure 3-12).

Fig 3-12.  Removing the barrel.
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Step 4. Remove gas regulator.

(1) After removing the barrel (as shown in step 3), position the gas regulator lever
between normal and maximum.  The letter "N" on the side of the gas block
indicates "normal."  Place the tip of the spring guide rod in the notch on the
front left of the gas block (normal position of lever) and hold the guide firmly in
the notch (figure 3-13).

Note: The position of the hands supporting the gas regulator.

Fig 3-13.  Placement of the guide rod under the gas regulator collar.

(2) Hold the guide rod in position and turn the collar back and beyond the normal
position until you can remove the collar (figure 3-14).

Fig 3-14.  Removing the collar.
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(3) Remove the gas regulator from the gas block by pulling up and out (figure
3-15).

Fig 3-15.  Removing the gas regulator.

Step 5. Remove handguard.

(1) Push the handguard retaining pin to the left using a cleaning rod (figure 3-16).

Fig 3-16.  Disengaging the retaining pin with the cleaning rod.

(2) Then remove the handguard by pulling downward (figure 3-17).

Fig 3-17.  Removing the handguard.
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Step 6. Remove buttstock and buffer assembly.  Using the cleaning rod, push the lower
retaining pin to the left and remove the buttstock and shoulder assembly by
pulling it rearward while supporting the trigger mechanism (figure 3-18).

Fig 3-18.  Removing the buttstock and buffer assembly.

Step 7. Remove trigger mechanism.  Remove the trigger mechanism by pulling down
on the pistol grip (figure 3-19).

Fig 3-19.  Removing the trigger mechanism.

Step 8. Remove gas cylinder.  Turn the gas cylinder to the left or right to release the
locking spring and then pull forward (figure 3-20).

Fig 3-20.  Removing the gas cylinder.
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Step 9. Remove bipod.  After the removal of the gas cylinder, you can remove the
bipod from the receiver (figure 3-21).

Fig 3-21.  Removing the bipod.

3203. Assembly

As is the case with many other weapons, the easiest way to assemble the M249 SAW is to
perform the steps of disassembly in reverse order.  You may want to follow the steps below until
you become more familiar with the weapon and can assemble it without looking at these steps.

Step 1. Bipod and gas cylinder.

(1) Place the bipod on the receiver.  The receiver and bipod legs should be
positioned, as shown in figure 3-22.

Fig 3-22.  Placing the bipod on the receiver.
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(2) Push the gas cylinder through the bipod yoke into the receiver.  Push the
cylinder to the rear and guide the end of the cylinder into the receiver with the
other hand (figure 3-23).

Fig 3-23.  Placing the cylinder into the receiver.

(3) Turn the cylinder until the spring clicks into the recess at the rear of the gas
cylinder.

Step 2. Handguard.

(1) Replace all cleaning equipment (if any has been removed) in stowage area
(figure 3-24).

Fig 3-24.  Correct placement of cleaning equipment.

(2) Place the handguard on the receiver and slide it backwards until it stops (figure
3-25).

Fig 3-25.  Placing the handguard on the receiver.
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(3) With the help of the guide rod, push the handguard retaining pin to the right
(figure 3-26).

Fig 3-26.  Securing the handguard using the guide rod.

(4) Pull the handguard downward to check to see if it's properly secured.

Step 3. Gas regulator.

(1) Holding the barrel in one hand with the muzzle up, insert the gas regulator body
into the lower end of the gas block hole, being careful to align the notch in the
regulator body with the notch in the gas block.

(2) With the regulator body installed and supported on a firm surface, place the gas
regulator collar lever on the protruding end of the body and align the spring
with the stud.  Firmly push downward and rotate the collar clockwise (figure
3-27) into the "N" position.

Fig 3-27.  Installing the gas regulator collar.
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Step 4. Barrel.

(1) Depress the locking lever backward with the left hand (figure 3-28).

Fig 3-28.  Depressing the locking lever.

(2) Hold the carrying handle with the right hand, pull the barrel rearward, push
downward, and lock by releasing the locking lever (figure 3-29).

Fig 3-29.  Installing the barrel.

Step 5. Trigger mechanism.  Push the trigger mechanism upward to the receiver.  Make
sure you push the retaining pins to the left (figure 3-30).

Fig 3-30.  Install the trigger mechanism.
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Step 6. Buttstock and buffer assembly.  Align the lower hole in the buttstock and
shoulder assembly with the rear hole in the trigger mechanism and push the
lower pin to the right (figure 3-31).

Fig 3-31.  Installing the buttstock and buffer assembly.

Step 7. Moving parts mechanism.

(1) Assemble the bolt carrier (slide) to the piston and secure it by pushing the
retaining pin from left to right (figure 3-32).

Fig 3-32.  Placing the bolt carrier on the piston.

Note: Before you continue, make sure the firing pin spring is on the firing pin.

(2) Compress the firing pin spring to insert the bolt.  Rotate the bolt and hook its
driving lug into the bolt carrier (slide) (figure 3-33).

Fig 3-33.  Securing the bolt to the bolt carrier.
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(3) Put the moving parts into the receiver with the feed cover open.  Locate the
bolt lugs carefully in the rails.  While simultaneously placing the piston in the
rear of the gas cylinder, press the trigger with the forefinger of the hand so the
sear does not prevent the moving parts from going forward (figure 3-34).

Fig 3-34.  Placing moving parts into the receiver.

Step 8. Operating rod assembly.

(1) Hold the pistol grip with one hand and push the operating rod assembly into its
housing in the rear of the piston with the other hand.  With the thumb of that
hand, press in and down on the rear of the operating rod assembly until its two
lugs are positioned in the receiver grooves (figure 3-35).

Fig 3-35.  Installing the operating rod assembly.
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(2) Now, pivot the buttstock upward into position and push the retaining pin to the
right and close the cover assembly (figure 3-36).  Your M249 SAW is now fully
assembled.

Fig 3-36.  Securing the buttstock in place.

Note: Although the following information does not actually address disassembly/
assembly procedures, you will find it helpful under certain conditions.

3204. Barrel Removal and Installation

During prolonged use, you may have to change your barrel during operation.  The M249 SAW,
used by Marine Corps units, has a quick-change barrel capability.  When the barrel is
removed/installed, the bolt must be locked to the rear with the safety on.

a. Removal.  Clear the weapon.  Depress the locking lever of the barrel with the left hand.
Hold the carrying handle with the right hand, lift it up, and push the barrel forward (figure 3-37)
(if  the barrel is hot, handle it carefully).

Fig 3-37.  Removal.
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b. Installation.  Depress the locking lever of the barrel backwards with the left hand (2).  Hold
the carrying handle with the right hand and pull the barrel rearward, push downward and lock by
releasing the locking lever (3)(figure 3-38).

Fig 3-38.  Installation.

3205. Mounting the Weapon on a Tripod

a. To mount: 

w Extend the bipod assembly forward.

w Engage the front axis of the weapon into the front pintle of the tripod by squeezing 
the locking lever of the pintle.

w Above the trigger guard is a hole through the trigger mechanism; engage this part of 
the weapon into the rear yoke of the traversing mechanism and push in the locking 
pin (figure 3-39).

Fig 3-39.  M122 tripod.
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b. After mounting the M249 SAW on the tripod, use the 200-round ammunition box.  Attach
the box to the adapter on the left rear leg of the tripod, and feed your ammunition belt into the
weapon (figure 3-40).

Fig 3-40.  Tripod adapter.

Your M249 SAW should look like this:

Fig 3-41.  M249 SAW with tripod.

Lesson Summary. In this lesson, you learned how to clear, disassemble, assemble, change barrels,
and mount the M249 on a tripod.  In the next lesson, you will cover ammunition, loading,
unloading, and taking immediate action for the M249 SAW.
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Lesson 3.  LOADING, UNLOADING, AND IMMEDIATE ACTION

In this lesson, you will learn how to operate the M249 SAW.  Before you can fire any weapon,
you need to learn how to load and unload the weapon and know the procedures for firing when
something goes wrong.  In this lesson, you will cover loading, unloading, and immediate action
for the M249 SAW.

LEARNING OBJECTIVES

1. Identify the types of ammunition for the M249 SAW.

2. Identify the steps to take for loading the M249 SAW.

3. Identify the steps for immediate action, if the M249 fails to fire and the round fails to
extract.

4. Identify the method for stopping a runaway M249.

3301.   Ammunition

Before going into loading and unloading procedures, look at some types of authorized
ammunition you can use when firing the M249 SAW (figure 3-42).

  
Fig 3-42.  Types of ammunition.
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Notice that unlike the standard 5.56mm round used with the M16A2 service rifle, some of these
rounds are color coded.  Also, there is a combat mix of four M855 ball ammunition rounds to
one M856 tracer round.

Note: Remember:  Do not fire:

w Seriously corroded ammunition
w Dented cartridges
w Cartridges with loose bullets
w Cartridges exposed to extreme heat (135 degrees or higher)
w Cartridges with pushed in (short) bullets

(1) Keep all ammunition dry and clean at all times.  If ammunition is wet or dirty, wipe it
off with a dry rag before use.  Do not lubricate ammunition.

(2) Do not fire blank ammunition toward personnel within 20 feet or less from the
muzzle; fragments of a closure wad or particles of unburned propellant might inflict
injury within that range.

3-24



3302.  Loading

Under usual conditions, you will use a 200-round ammunition box.  Use the following steps for
loading the M249 SAW:

Step 1. Charge the weapon with your palm up and pull the cocking handle to the rear to
lock the bolt.  Push the cocking handle forward until you hear it "click" (figure
3-43).  Push the safety to the right (red ring not visible).

Fig 3-43.  Cocking handle and safety.

Step 2. Open the cover assembly by squeezing the cover latches (figure 3-44).

Fig 3-44.  Cover latches.

3-25



Step 3. Raise the feed tray and look into the chamber to make sure it's clear.  Lower the
feed tray (figure 3-45).

Fig 3-45.  Feed tray (with cover assembly) raised.

Step 4. Attach the 200-round ammunition box to the underside of the receiver (figure
3-46) after aligning the box latch with the receiver dovetail.

Fig 3-46.  Attaching the 200-round ammunition box.

Step 5. Place the link belt in the feed tray.  The open side of the links should be down,
with the first round against the cartridge stop and hold the belt in position
(figure 3-47).  Close the cover assembly.

Fig 3-47.  Placement of the link belt in the feed tray.
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Step 6. The cartridge indicator should protrude approximately one-half inch above the 
top left side of the cover (figure 3-48) if the ammunition belt is properly 
positioned against the cartridge stop.  If the link belt is not properly positioned, 

the cartridge indicator will not stick up.  You should then lift the cover and 
reposition your ammunition.

Fig 3-48.  Position of cartridge indicator.

Notes: During emergency situations, a 30-round magazine may be used.  

Emergency situations exist when link belt ammunition is not available.

You can load the magazine by inserting it into the magazine well on the left side
of the receiver (figure 3-49) and pushing it firmly into the well until it seats and
the magazine release tab "clicks" into the recess in the magazine.

Fig 3-49.  Inserting the magazine into the magazine well.

Note: You cannot insert the magazine while a 200-round ammunition box is attached
to the weapon.
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3303.  Immediate Action

Eventually every weapon will experience a stoppage.  You, as a gunner, will need to know the
procedures to apply immediate action.  Taking this immediate action will allow you to continue
your mission as an automatic rifleman.  Remember, your M249 SAW is the back bone of your fire
team.  They're counting on your abilities to keep the gun functioning.

a. If the weapon stops firing before you do, take immediate action.  Charge the weapon and
push the cocking handle forward until you hear it "click."  If a round is ejected, attempt to fire
again.

Warning: If  nothing is ejected and the barrel is hot (200-rounds fired within a 
2-minute period), do not open the cover; push the safety to the right (red 
ring not visible).  Keep the weapon pointed down range, and remain clear 
for 15 minutes.  After 15 minutes, clear your weapon.  If nothing is ejected 
and belted ammunition is being used, look to see if the cartridge indicator 
is in the lower down position.  If it is, no rounds remain on the feed tray 
and you have run out of belted ammunition.  If the cartridge indicator is in 
the up position and the barrel is not hot, clear the weapon.  If  nothing is 
ejected and the alternate magazine feed is being used and the barrel is not 
hot, clear the weapon.

If the procedure mentioned above does not work, be sure the weapon is 
clear, and check for obstructions, excess lubrication, and dirt.  Then reload 
and fire again.

During this and the following procedure, always stay clear of the muzzle
Do not allow the round (if one is present) to hit any hard surface; if the
primer accidentally strikes the surface, it may fire.  Dispose of live rounds 
in accordance with your unit SOP.

b. If your weapon is fired and didn't extract, you have a stuck cartridge case.  If it didn't fire
and didn't extract, you have a stuck live round.  In either case, follow the steps below:

Step 1. Charge the weapon.  Push the safety to the left (red ring visible).

Step 2. Pull the trigger; if it still didn't fire, and the barrel is hot, wait until it's cool
(approx. 15 minutes).  Charge the weapon and place it on safe and remove the
barrel.
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Step 3. Assemble a cleaning rod, without the swab holder, and insert the rod through 
the muzzle end of the barrel (figure 3-50).

Fig 3-50.  Inserting a cleaning rod into the barrel.

Step 4. Now, gently tap out the cartridge case or round (figure 3-51).

Fig 3-51.  Tapping out cartridge case.

3304.  Runaway Gun

If your weapon continues to fire after you release the trigger, you have a runaway gun.  There are
two methods for stopping a runaway gun:

Note: Remember to always keep the weapon pointed down range and on target when
applying immediate action for a runaway gun.

a. Keep the weapon on target and fire the remaining rounds. This method is practical when
you are firing a magazine-loaded weapon, or there are less than 100 rounds remaining on the belt
of ammunition.

b. Twist and break the belt of ammunition.  This method will be used when there is a danger of
hitting friendly troops, or there is more than 100 rounds remaining on the belt of ammunition.  

Note: If you are in the assault position and have a runaway gun, you must keep it
pointed down range, on target, and in a safe direction and let the gun fire out 
the remaining ammunition.
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Warning: Never reload a runaway gun until it is repaired by the armorer.  Be sure 
that the weapon is clear.

Lesson Summary.  In this lesson, you learned how to load and unload the M249 SAW and what
immediate action to take in case of a misfire.  In the next lesson, you will cover the care and
cleaning of the M249.
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Lesson 4.  CARE AND CLEANING

As with any weapon, the M249 SAW requires maintenance to ensure that it remains functioning
properly.  You are the individual responsible for performing these tasks.  Remember no weapon 
will continue to function without proper care and cleaning. The use of any other agents not listed
below is prohibited.  Do not use abrasives, such as sandpaper or steel wool on this weapon. 

LEARNING OBJECTIVES

1. Identify the authorized cleaning agents for the M249 SAW.

2. Identify the uses of  the scraper tool.

3. Identify which lubricant is used in unusual conditions.

3401.  Cleaning

a.  The authorized cleaning materials for the M249 are cleaner, lubricant, preservative (CLP);
rifle bore cleaner (RBC); and dry cleaning solvent.   

Note: Dry cleaning solvent will dry out the metal; therefore, you must lubricate the
metal after using it.

b.  The cleaning tools are located inside the handguard.  They are:  (1) the bore brush, (2)
chamber brush, (3) rod handle, (4) rod section, (5) scraper tool, and (6) the swab holder
(figure 3-52).

Fig 3-52.  The cleaning tools.

Caution:  DO NOT USE CLP on the gas cylinder or piston.
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c. Inspect the bore and chamber.

(1) Wipe the outside of the barrel with a light coat of lubricant.  If heavy bore and/or
chamber deposits are present, clean the bore/chamber with the bore brush/chamber
brush and cleaning solution (figure 3-53).

Fig 3-53.  Cleaning the bore/chamber.

(2) Inspect for cracks, dents, burrs, or other damage on the flash suppressor, barrel
extension, and barrel release.  Check the front sight for looseness; if loose, notify
armorer.  Check the cover assembly for smooth operation, spring tension, bent parts,
or excessive wear (figure 3-54).

Fig 3-54.  Areas to check and lightly lubricate.
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(3) Check for bends and cracks, free movement of cocking assembly, and excessively
worn, burred, or chipped rails.  Check the barrel locking latch and cover detent
springs for spring tension.  Lightly oil all rails (figure 3-55).

Fig 3-55.  Areas to check and lightly lubricate.

(4) Check the pistol grip and trigger housing holding lug for damage (figure 3-56).

(5) Check the tripping lever and sear for burrs, cracks, chips, and wear (figure 3-56).

(6) Check the cocking action by pushing back on the tripping lever (sear will raise).  Pull
trigger (sear will lower).  Push back on tripping lever (figure 3-56).

(7) Check the safety function.  When the safety is pushed to the right, pull the trigger
(should not fire).  When the safety is pushed to the left (red ring visible), pull the
trigger (sear should lower) (figure 3-56).

(8) Notify an armorer if you encounter any problems.

Fig 3-56.  Areas to check and lubricate.
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d. Check the bolt and operating rod for burrs, cracks, broken pins, or frozen roller.  Push
down on the roller to make sure it will retract.  Check the driving spring for broken strands
(figure 3-57).  Notify the armorer if more than two strands are broken on the entire spring.

Note: Do not lubricate the top or face of the bolt.  Do not oil the piston.  Notify the
armorer if heavy carbon deposits cannot be removed.

Fig 3-57.  Areas to check and lubricate.

e. Notify the armorer if any problems exist with the functioning of any of the following areas:

(1) Clean and check the bipod legs for operation (figure 3-58).

Fig 3-58.  Areas to check and lubricate.
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(2) Clean and check the rear sight assembly for azimuth and elevation (figure 3-59).

Fig 3-59.  Areas to check and lightly lubricate.

(3) Clean the regulator with the scraper tool.  Clean the gas vent hole of the regulator
body (figure 3-60).  If the regulator body is heavily fouled, it will require a thorough
cleaning.

Fig 3-60.  Cleaning the gas vent hole.

(4) Clean the central hole of the regulator with the appropriate part of the scraper by
turning it clockwise and pushing it inward to the bottom of the housing (figure 3-61).

Fig 3-61.  Cleaning the central hole of the regulator.
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(5) Use the protruding tips of the scraper to clean the two grooves of the regulator body
(figure 3-62).

Fig 3-62.  Cleaning the grooves of the regulator body.

(6) The regulator sleeve is generally not heavily fouled and can be easily cleaned with a 
rag.

(a) Clean the gas cylinder and piston with the scraper tool.

(b) Clean the front of the gas cylinder (inside) by inserting and turning the flat side  
of the scraper in the hole (figure 3-63).

Fig 3-63.  Cleaning the front of the gas cylinder.
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(c) Clean the grooves of the piston with the scraper tool, as shown in figure 3-64.

Fig 3-64.  Cleaning the piston grooves.

(d) Clean the front piston hole with the same scraper tool as the front hole of the
gas cylinder (figure 3-65).

Fig 3-65.  Cleaning the front piston hole.
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3402.  Preventive Maintenance

a. Weapons that are seldom fired or stored for prolonged periods should have a light coat of
CLP applied to the interior of the gas plug, the gas regulator, and the piston immediately after
cleaning or after inspection.  Preventive maintenance is performed every 90 days unless inspection
reveals more frequent maintenance is required.  The use of the lubricant does not eliminate the
need for inspecting and cleaning the weapon to ensure corrosion has not formed. The gas
regulator, gas plug, and piston must be clean and free of lubricants before firing the weapon.  If
not cleaned and free of lubricants, a stoppage will occur.

b.  The following procedures apply to cleaning and lubricating the M249 SAW during unusual
conditions.

Note: CLP and Lubricant All Weather (LAW) are the only lubricants authorized for 
use on the M249 SAW.

(1) If it is extremely hot and humid, use a heavy coat of CLP.
(2) If the air is salty or humid use CLP.  Clean and apply frequently.
(3) If the area is hot, dry, and sandy use CLP.  Clean and apply frequently.  Remove

excess with a rag after each application.
(4) If the temperature is below -12 degrees Celsius (-10 degrees Fahrenheit), use CLP or

LAW.  Lubricate with a light coat.

Note: Although CLP provides required lubrication at temperatures between zero and
-35 degrees Fahrenheit, it will not flow from a 1/2-ounce bottle at temperatures
below zero degrees Fahrenheit.  Place the bottle next to your body to keep it
warm.

Lesson Summary. In this lesson, you learned how to clean and maintain the M249 SAW.  In the
next lesson, you will learn how to put your M249 SAW into action. 
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3501.  Zero the M249 SAW 

Listed below are the steps for zeroing the M249 SAW on the 10-meter range:

Step 1. Place the weapon in Condition 4.  (In Condition 4, the feed tray is clear of 
ammunition (magazine removed), the chamber is empty, the bolt is forward, 
and the safety is on.)

Step 2. Center the sights.

a. Rotate the windage knob (front knob) until the peep sight is completely to the
right (figure 3-66).

(1) Count the number of "clicks" needed to move the peep sight all the way 
to the left.

(2) Divide this number by two.

Fig 3-66.  M249 rear sight.

Lesson 5.  OPERATION OF THE M249 SAW

Before you are able to put accurate fire upon the target, you must zero the M249 SAW.  The
M249 SAW is no different from your M16A2 service rifle; you would not expect to hit the bull's
eye without zeroing your weapon.  The M249 will also need to be zeroed.

LEARNING OBJECTIVES

1. Identify the steps for zeroing the M249 SAW.

2. Identify the steps for qualifying with the M249 SAW.

3. Identify the steps to field zero the AN/PVS-4 to the M249 SAW.

4. Identify the different types of field expedient firing aids.
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b. Rotate the windage knob backward the number of "clicks" determined.  (This
will mechanically center the sight for windage.)

c. Set the elevation knob at 700 meters (figure 3-67).

Fig 3-67.  Elevation knob.  

Step 3. Place the weapon in Condition 1.  To place a weapon in Condition 1, a round
must be in position to be fired and the safety must be on.  To obtain Condition
1, the gunner must half-cock the bolt while placing the weapon on safe, then
ride the bolt home.

Step 4. Aim in on target. 

Note: Zeroing will be completed on the basic machinegun target.

Step 5. Fire three single rounds individually.

Note: Ensure your weapon is in Condition 4, and move down range to check your 
shot groups.

Step 6. Correct for windage. 

Step 7. Correct for elevation.

Step 8. Repeat steps 4 through 7 until the strike of the bullets is centered in the black.  
Once the bullets consistently strike the center, the weapon is zeroed.

Feed tray cover closed.  Weapon on "Safe."  Ammunition source removed.  Bolt forward.Condition 4

Feed tray cover closed.  Weapon on "Safe."  Ammunition source inserted.  Bolt forward.Condition 3

Does not applyCondition 2

Feed tray cover closed.  Weapon on "Safe."  Ammunition source inserted.  Bolt locked to the
rear.

Condition 1
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You will have your skill as an automatic rifleman tested by firing the qualification course for the
M249 SAW.  The qualification course is designed to ensure that the automatic rifleman can
accurately engage the enemy with the weapon.  Listed below are the steps for qualifying with the
M249 SAW:

Step 1. Assume a prone firing position.

Step 2. Place the weapon in Condition 1.

Step 3. Confirm the zero by firing a three-round burst, using targets 1 through 4 (figure
3-68).  If adjustment to zero is needed, ensure targets 1 through 4 are engaged
and make the necessary adjustments.

Step 4. Engage target groups 5 and 6 with 15 rounds.  

w Use the Basic Machinegun Qualification Target (figure 3-68).

Fig 3-68.  Basic machinegun qualification target.

Step 5. Engage target groups 7 and 8 with 24 rounds (figure 3-68).

Step 6. Perform immediate action as required.
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When scoring the 10-meter target, the trainer scores all scoring spaces (1 through 8).  One point
is given for each round impacting within each scoring space.  (The maximum point value is 3
points for each scoring space.  Maximum score is 51.)

3503. Field Zero the AN/PVS-4 to the M249

At times you will need to employ your weapon in times of reduced visibility.  The M249 SAW has
the capability to have an AN/PVS-4 mounted to it.  When you mount the sight to the M249
SAW, you will need to zero it to the weapon.  When properly zeroed, you have effectively taken
away the enemies' ability to conceal themselves in the darkness.

The steps to field zero the AN/PVS-4 to the M249 are listed below:

Step 1. Mount the sight and place into operation (figure 3-69).  

CAUTION: When mounting an AN/PVS-4 to the mounting bracket, make sure that
the hole for the screw in the AN/PVS-4 is aligned and flush against the
bracket screw.  If not, the screw will strip the threads in the screw hole of
the AN/PVS-4 and prevent its use with the M249 SAW.

Note: If done during daylight, the daylight cover must be used.

Step 2. Assume a prone firing position.

Step 3. Place the weapon in Condition 1.  

Step 4. Seat the sight by firing a three-round burst then retighten the mounting knob.
Fire another three-round burst and recheck the sight.

Fig 3-69.  Mounting the sight.
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Step 5. Place the appropriate range aiming point of the reticle on the target aiming
point and fire a three-round burst (figures 3-70 and 3-71). 

Notes: Figure 3-70 shows the reticle aiming point (which is the one you see on the
scope on figure 3-70) and target aiming point (which is the background of
figure 3-70).  Figure 3-70 shows the centered reticle pattern.  Ensure the
weapon is in Condition 4 before proceeding down-range to check shot groups.

Fig. 3-70.  Reticle and target aiming point.
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Fig 3-71.  Centered reticle pattern.

Step 6. Correct for windage.

Step 7. Correct for elevation.

Step 8. Repeat steps 5 through 7 until zero is confirmed.
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3504. Engage Targets using Field-Expedient Firing Aids

Most attacks are conducted during reduced visibility.  As an automatic rifleman, you will be able
to compensate for your limited visibility by using field-expedient aids to engage targets even
though you cannot see them.  Listed below are the steps for engaging targets with the M249
SAW using field-expedient firing aids:

Step 1. Emplace sector stakes.  Sector stakes are emplaced on the right and left lateral 
limits of the gunner's sector of fire.

Step 2. Emplace aiming stakes.  Aiming stakes are designated Final Protective Line
(FPL), Primary Direction of Fire (PDF), or other targets as directed by the fire
team leader.

Step 3. Prepare a range card.  

Note: Figure 3-73 shows a range card with a FPL.  Figure 3-74 shows a range card
with a PDF.

Fig 3-73.  Range card with FPL.
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Fig 3-74.  Range card with PDF.

Step 4. Acquire night vision. This is done by simply getting your vision used to the
darkness.  If the area should become illuminated, cover your non-shooting eye.

Step 5. Engage designated targets or targets of opportunity, using one of the methods
listed on the following page.
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(1) Use the base stake method (figure 3-75).  Set up tent pegs in a box shape.  
Place the tripod in the middle of the box, and don't let the muzzle go past 

the stakes.

(2) Use the notched stake or tree crotch method (figure 3-75).  This method 
is employed when you know in advance where you will set up the gun.  
You will place the gun on one of the notched stakes shown in figure 
3-75, and the middle of the box then becomes your middle aim point.

(3) Use the horizontal log method (figure 3-76).  The log merely acts as a 
tripod, and the stakes keep the gun firing between them.

Fig 3-75.  Base stake method.     Fig  3-76.  Horizontal log method.

Lesson Summary.During this lesson, you learned how to zero, qualify, and field zero the
AN/PVS-4 to the M249 SAW and engage targets.
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Study Unit 3 Exercise: Complete items 1 through 18 by performing the action required.  Check 
your responses against those listed at the end of this study unit.

1. What are the three characteristics of the M249 SAW?

a. __________________

b. __________________

c. __________________

2. How many major components does the M249 SAW have?

_________________

3. List the steps for clearing the M249 SAW.

a. __________________

(1)__________________

(2)__________________

b. __________________

c. __________________

4. Before you begin to disassemble the M249 SAW, what should be the first task that
you perform?

__________________________________

5. List the steps in disassembling the M249 SAW.

a. ________________ f. _________________

b. ________________ g. _________________

c. ________________ h. _________________

d. ________________ i. _________________

e. ________________
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6. What is the first step when assembling the M249 SAW?

__________________________________

7. What is the first thing you do when changing a barrel on a M249 SAW?

_________________________________ 

8. List the proper sequence for mounting the M249 SAW on a tripod.

a. __________________

b. __________________

c. __________________

9. What are the four types of ammunition for the M249 SAW?

a. __________________

b. __________________

c. __________________

d. __________________

10. What is the proper sequence for loading the M249 SAW with a 200-round magazine
box?

a. _______________________________________________________

b. _______________________________________________________

c. _______________________________________________________

d. _______________________________________________________

e. _______________________________________________________
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11. List the steps to take if a live round is stuck in the barrel.

a. __________________

b. __________________

c. __________________

d. __________________

12. State one method for stopping a runaway gun.

__________________________________________________

13. List the names of the M249 SAW cleaning tools.

a. _______________ d. ________________

b. _______________ e. ________________

c. _______________ f. ________________

14. What are the authorized cleaning agents for cleaning the M249 SAW?

a. __________________

b. __________________
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15. What are the steps to zero the M249 SAW?

Step 1. __________________

Step 2. __________________

Step 3. __________________

Step 4. __________________

Step 5. __________________

Step 6. __________________

Step 7. __________________

Step 8. __________________

16. What are the steps to fire the qualification course with the M249 SAW?

Step 1. __________________

Step 2. __________________

Step 3. __________________

Step 4. __________________

Step 5. __________________

Step 6. __________________

3-51



17. What are the steps to zero an AN/PVS-4 to the M249 SAW?

Step 1. __________________

Step 2. __________________

Step 3. __________________

Step 4. __________________

Step 5. __________________

Step 6. __________________

Step 7. __________________

Step 8. __________________

18. List the steps to engage targets using field-expedient aids.

Step 1. __________________

Step 2. __________________

Step 3. __________________

Step 4. __________________

Step 5. __________________

UNIT SUMMARY

In this study unit, you learned the characteristics, components, disassembly, assembly, how to
load and unload, and the cleaning and care of the M249 SAW.  In the next study unit, you will
learn how to identify and operate mines.
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Study Unit 3 Exercise Solutions
Reference

1. a. gas-operated 3101
b. air-cooled
c. fires from the open bolt position

2. 18 3102
3. Step 1. Charge the weapon.  Pull the cocking handle to the rear 3201

and be sure that the bolt is locked to the rear.
Push the charging handle forward until you hear it
"click."  Push the safety to the right (the red ring should
not be visible).  Move the safety to the fire position by
pushing it to the left until the red ring is visible.
(1) If you are using a 200-round ammunition 

box, squeeze the latches to open the cover
assembly and remove the ammunition belt
and loose links. 

(2) If you are using the alternate (emergency) 
magazine feed, push down on the magazine
release tab, pull out the magazine, and raise
the cover assembly.

Step 2. Now, raise the feed tray and look into the chamber. 
Is a round still chambered?  If so, remove it.
(If you have a stuck cartridge case or round in the 
chamber, refer to section 3303, "Immediate Action.")
Is the chamber empty?  If so, lower the feed tray and 
close the cover assembly (make sure it locks shut).
Push the safety to the left (red ring visible).

Step 3. Hold the cocking handle to the rear, squeeze the
trigger, and ride the bolt forward to close and lock.
Now that your M249 SAW has been cleared.  You
can begin disassembly.

4. Clear the weapon. 3201
5. Step 1. Remove operating rod assembly 3202

Step 2. Remove moving parts from receiver
Step 3. Remove barrel
Step 4. Remove gas regulator
Step 5. Remove handguard
Step 6. Remove buttstock and shoulder assembly
Step 7. Remove trigger mechanism
Step 8. Remove gas cylinder
Step 9. Remove bipod

6. Place the bipod on the receiver 3203
7. Depress the locking lever of the barrel with the left hand 3204
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8. Step 1. Extend the bipod assembly forward 3205
Step 2. Engage the front axis of the weapon into the front pintle

of the tripod by squeezing the locking lever of the pintle
Step 3. Engage hole by trigger mechanism into rear yoke and

push in locking pin
9. a. Ball 3301

b. Tracer
c. Dummy
d. Blank

10. Step 1. Charge the weapon 3302
Step 2. Open cover assembly
Step 3. Raise the feed tray
Step 4. Attach the 200-round ammunition box
Step 5. Place the link belt in the feed tray and close the cover

11. Step 1. Charge the weapon.  Push the safety to the left 3303
(red ring visible).

Step 2. Pull the trigger; if it didn't fire and the barrel is hot, wait
until it's cool (approx. 15 minutes).  Charge the weapon,
place it on safe, and remove barrel.

Step 3. Assemble a cleaning rod, without the swab holder, and
insert the rod through the muzzle end of the barrel.

Step 4. Gently tap out the cartridge case or round.
12. Fire the weapon until empty or twist and break the belt of 3304

ammunition.
13. a. Bore brush 3401

b. Chamber brush
c. Rod handle
d. Rod section
e. Scraper tool
f. Swab holder

14. a. CLP 3402
b. LAW

15. Step 1. Place weapon in Condition 4 3501
Step 2. Center the sights
Step 3. Place weapon in Condition 1
Step 4. Aim in on target
Step 5. Fire three single rounds individually
Step 6. Correct for windage
Step 7. Correct for elevation
Step 8. Continue until zero is confirmed
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16. Step 1. Assume a prone firing position 3502
Step 2. Place the weapon in Condition 1
Step 3. Confirm zero
Step 4. Engage target groups 5 and 6 with 15 rounds
Step 5. Engage target groups 7 and 8 with 24 rounds
Step 6. Perform immediate action as required

17. Step 1. Mount the sight and place into operation 3503
Step 2. Assume a prone position
Step 3. Place the weapon in Condition 1
Step 4. Seat the sight by firing a three-round burst then retighten

the mounting knob
Step 5. Place the appropriate range aiming point of the reticle

on the target aiming point and fire a three-round burst
Step 6. Correct for windage
Step 7. Correct for elevation
Step 8. Repeat steps 5 through 7 until zero is confirmed

18. Step 1. Emplace sector stakes 3504
Step 2. Emplace aiming stakes
Step 3. Prepare a range card
Step 4. Acquire night vision
Step 5. Engage designated targets or targets of opportunity
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STUDY UNIT 4

GRENADES, PYROTECHNIC OPERATIONS, AND CLAYMORE MINES

Introduction.  The rifle, bayonet, and hand grenade are the grunt's most lethal basic
weapons.  Historically, hand grenade training has received less emphasis than
marksmanship.  Grenades are the individual grunt's indirect fire support, giving him the
ability to kill or wound several enemy soldiers in the bursting radius.  Grenades can also be
used for signaling, screening, and controlling crowds.  This study unit will cover the use and
characteristics of several different types of grenades, pyrotechnic operations, and the
M18A1 antipersonnel mine.

Lesson 1. HAND GRENADE INSPECTION PROCEDURES

LEARNING OBJECTIVES

1. Identify the areas to be examined during hand grenades inspections.

2. Identify hand grenade-carrying procedures.

3. Select proper hand grenade-throwing techniques.

4. Identify various hand grenades and their intended uses.

5. Identify the correct description of the M18A1 antipersonnel mine.

6. Identify the component devices of the M18A1 (M7 bandoleer).

7. Identify the steps for installing the M18A1 antipersonnel mine (electrical).

8. Identify the steps for installing the M18A1 antipersonnel mine (nonelectrical).

9. Identify the steps to recover the M18A1 antipersonnel mine (electrical system). 

10. Identify the steps to recover the M18A1 antipersonnel mine (nonelectrical system).

4101.  Inspection

Whether you are on a hand grenade range or preparing for a patrol, it is to your advantage to
inspect the condition of the grenades you are issued.  This inspection is a simple one, but often
overlooked.  This neglect can prove hazardous to you and the members of your fire team.  Four  
areas are examined during grenade inspection.
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a. Check the grenade for a safety clip.  If  no safety clip is present, attach one as shown in
figure 4-1.

Fig 4-1.  Attaching the hand grenade safety clip.

b. Ensure the safety pin is fully seated and the end is spread apart and secure.

c. Examine the grenade's fuze assembly to ensure it is seated in the grenade body.

d. Check the grenade body for dents and/or cracks.

Note: Remember, the above steps should be performed each time you receive hand
grenades.

4102.  Carrying Procedures

The most neglected aspect of grenade training is probably teaching the proper way to carry them.
Experts in combat and training indicate the need for including this type of training whenever
possible into tactical training exercises.  Before you attach hand grenades to your equipment, be
sure to follow these safety precautions:

a. Check the grenade's fuze assembly for tightness; it must be screwed tightly into the
grenade's fuze well to prevent the grenade from working loose during movement and separating
from the fuze assembly.  The fuze should never be removed from a grenade, unless the grenade is
being prepared as a boobytrap that will use some other firing device.
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b. If  the grenade's safety lever is broken, do not use the grenade.  The safety pin should not be
bent back so that it is flush against the fuze body.  This makes removal of the safety pin difficult
and, in some cases, impossible.  Also, repeated working of the safety pin in this manner will cause
the pin to break, creating a hazardous condition.

c. To properly carry a hand grenade, insert the grenade into the pouch on the ammunition
magazine pouch or load bearing vest (LBV); then, secure the grenade by the carrying straps.  The
two carrying straps on the ammunition pouch or LBV are designed specifically for carrying hand
grenades. 

(1) Attach grenades to the ammunition pouch in the following manner (figure 4-2):

(a) Hold the web-carrying sleeve on the rear of the ammunition pouch flat against 
the cartridge belt and slide the grenade's safety lever into the sleeve.

(b) Be sure the pull ring on the safety pin is pointing downward.

(c) Wrap the carrying strap around the neck of the fuze, including the safety lever
and the pull ring, then snap the carrying strap to the carrying sleeve.

(d) Periodically check the grenade during movement to make certain the fuze is
tight and the carrying strap is secure.

Fig 4-2.  Properly carrying grenades on the ammunition pouch.
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(2) Attach the grenade to the LBV in the following manner (figure 4-3):

(a) Insert the grenade into the grenade pouch.

(b) Secure the snap.

Warning: Under no circumstances during training or combat will you ever attach a
hand grenade to any equipment by the pull ring on the grenade's safety pin.
This unnecessarily risks lives.

Fig 4-3.  Properly securing a grenade to the LBV.

4103. Hand Grenade Throwing Technique

Since few men throw in the same manner, it is difficult to establish firm rules or throwing
techniques.  There is, however, a recommended method of grenade throwing which can be easily
mastered by most Marines.  By practicing the following steps, you will develop your throwing
proficiency to a point where your reaction to a presented target is immediate.
 

Step 1. Observe the target to mentally establish the distance between your throwing
position and the target area.

Step 2. With the thumb of your nonthrowing hand, remove the safety clip.  With the
index finger of your nonthrowing hand, grasp and pull the safety ring to remove
the safety pin.

        Note:      If the safety pin cannot be pulled out, squeeze the legs of the safety pin for easy 
removal.  However, if the grenade is not used, remember to respread the legs 
for safety when carrying.
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Step 3. Look back at the target and remove the safety pin with a pulling, twisting 
motion.

   Warning:    Do not "MILK" the grenade!!!  Ensure consistent pressure is maintained 
on the safety lever.

Step 4. Throw the grenade with an overarm motion, keeping your eyes trained at all
times on the target.  Release the grenade somewhere forward of your body and
in your general field of vision.  In this way, you take advantage of hand-and-eye
coordination.

Step 5. Follow through on your throwing motion beyond the point where the grenade is
released.  This follow-through improves distance and accuracy and relieves
strain on your throwing arm.

        Caution:      Take cover after releasing the grenade.

4104. Identifying Hand Grenades

In general, hand grenades help the individual Marine accomplish six missions:

w Producing casualties
w Signaling
w Screening
w Illuminating
w Producing incendiary effects
w Riot control

a. Fragmentation hand grenades are useful weapons in both the offensive and defensive
combat roles.  They are particularly effective for close combat and are capable of inflicting
multiple casualties without requiring perfect aiming or disclosing a Marine's position.  The M67
fragmentation hand grenade (figure 4-4) is the one most commonly used by Marines.  The M67 is
a smooth body, baseball-shaped hand grenade that is olive drab with yellow markings.  The
average Marine can throw the M67 approximately 40 meters.  Used to produce casualties, it has
an effective casualty radius of 15 meters.  The M213 fuze is used and has a time delay of 4 to 5
seconds.
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Fig 4-4.  M67 Fragmentation hand grenade.

b. Chemical smoke hand grenades are designed primarily for signaling and screening.

(1) M34 (White Phosphorous Smoke Hand Grenade).  The M34 white phosphorous
(WP) hand grenade (figure 4-5) is the most versatile of all hand grenades.  The
grenade can be used for signaling, screening, or for producing casualties.  Caution
should be exercised to ensure the grenade is not used near friendly personnel for
signaling or for laying down a smoke screen that friendly troops will have to move
through.  The M34 is oblong in shape and has a rolled steel body that is serrated to
facilitate fragmentation.  The average Marine can throw the M34 approximately 30
meters.  The M34 has a bursting radius of 35 meters.  The M206A2 fuze is used and
has a time delay of 4 to 5 seconds.

Fig 4-5.  M34 (WP) Smoke hand grenade.
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Warning: All friendly personnel within 35 meters should be in a covered position to 
avoid being struck by burning particles.  The WP filler burns for approximately
60 seconds at a temperature of  5,000 degrees Fahrenheit.

(2) AN-M8 HC (White Smoke Hand Grenade).  The AN-M8 HC white smoke hand
grenade (figure 4-6) is used to produce dense clouds of white smoke for signaling and
screening.  As a signaling/screening device, this grenade's smoke clings to the ground
more than that of the M34 grenade.  The body is made of sheet metal and is shaped
similar to a soda can.  It is light green in color with black markings and has a white
top to indicate the color of smoke it produces.  The average Marine can throw the
AN-M8 HC approximately 30 meters.  This grenade will produce clouds of thick
white smoke for a period of 1 to 2 1/2 minutes.  The M206A2 fuze is used and has a
time delay of 4 to 5 seconds.

Fig 4-6.  AN-M8 HC White smoke grenade.
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(3) M18 (Colored Smoke Hand Grenade).  The M18 hand grenade is used as a
ground-to-ground or ground-to-air signaling device to mark landing zones or to
screen the movements of small units for a short period of time.  The M18 is available
in four colors:  red, green, yellow, and violet.  The M18 (figure 4-7) is of the same
shape and color as the AN-M8 HC, except that the top of the grenade is the color of
the smoke that it produces.  The M201A1 fuze is used and has a time delay of 1.2 to
2 seconds.

Fig 4-7.  M18 Colored smoke grenade.

Caution: When using the AN-M8 or the M18 grenades to mark landing or dropzones,
care must be taken to ensure the grenade is thrown into an area where the
smoke will not obscure the landing area.  If the AN-M8 or the M18 grenades
fail to function, they may be ignited by punching a hole in the bottom of the
grenades to expose the filler.  The filler may then be ignited with a match or
other open flame.  When using this expedient method, the grenades must
immediately be thrown after ignition, since they burn at a fairly high
temperature and produce very dense smoke.  This smoke is harmful if
inhaled in large quantities.  When using the AN-M8 HC white smoke
grenade or the M34 WP smoke grenade for signaling or screening, care must
be taken to ensure the grenades are not thrown into areas where they may
start fires detrimental to tactical operations.
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(4) MK1 Illuminating Hand Grenade.  The MK1 illuminating hand grenade (figure 4-8) is
a ground signaling and illuminating item.  Its uses are similar to ground pyrotechnic
signals, except that the grenade burns only at ground level, whereas pyrotechnic
signals burn in flight or while suspended from a parachute.  The MK1 should not be
used in deep mud or swampy ground because the grenade may become embedded in
the ground with the result that little or no illumination is produced.  The grenade
burns with a very hot flame and may be used as an incendiary agent.  Because of its
incendiary nature, caution should be exercised in using the MK1 to prevent fires that
would be detrimental to tactical operations.  A special igniter fuze is used with a time
delay of  7 seconds.

Fig 4-8.  MK1 Illuminating hand grenade.
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(5) The AN-M14 TH3 incendiary hand grenade (figure 4-9) is used to destroy equipment.
A portion of the thermate mixture is converted to molten iron that burns at 4,000
degrees Fahrenheit.  It will fuze together the metallic parts of any object that it
contacts.  This will allow you to destroy any weapon to prevent capture or to destroy
any enemy weapons that have been captured.  The average Marine can throw the
incendiary grenade 25 meters.  The grenade is gray with purple markings and a single
purple band (current grenades).  Under the standard color-coding system, incendiary
grenades are light red with black markings.  The grenade will burn through 1/2 inch of
homogenous steel and burn for 40 seconds.  The M201A1 fuze is used and has 1.2 to
2 second delay.

Warning: Avoid looking directly at the grenade as it burns.  The intensity of the light is
potentially hazardous to the retina.

Fig 4-9.  AN-M14 TH3 Incendiary grenade.
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(6) The MK3A2 offensive hand grenade (figure 4-10), commonly referred to as a
concussion grenade, is designed to produce casualties during close combat while
minimizing danger to friendly personnel. This grenade is used primarily for MOUT
operations in which hostages or civilians are located.  The shock waves produced are
greater than those produced by the fragmentation grenade; however, the grenade still
has bits of fuze and secondary missiles that can travel up to 200 meters from the point
of detonation.  The grenade is black with yellow markings.  The M206A2 fuze is used
and has a 4 to 5 second delay.

Warning: Do not use in a closed-in area.  If the grenade is used to clear rooms, the
building or structure must be able to withstand the shock waves.

Fig 4-10.  MK32A Offensive (concussion) grenade.
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Lesson Summary.  In this lesson, you covered the different types of hand grenades and their uses.
For a quick summary, look at Table 4-1.

Table 4-1.  Types of Grenade and Their Uses

Produces casualties in close combatMK3A2 Offensive

Destroys equipmentAN-M14 TH3 Incendiary

Use for ground signaling and illuminatingMK1 Illuminating 

Serves as a ground-to-ground or ground-to-air
signaling device to mark landing zones or screen
movement; available in four colors:  red, green,
yellow, and violet

M18 Colored Smoke

Produces dense clouds of white smoke for signaling
and screening

AN-M8 HC White Smoke

Signals, screens, and produces casualtiesM34 (WP) Smoke

Produces casualtiesM67 Fragmentation

USEGRENADE
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Lesson 2.  SIGNAL/PYROTECHNIC  DEVICES

In the heat of  battle with a lot of noise, sometimes the only way you can communicate with your
fellow Marine is by a signal device.  In this lesson, you will cover the different types of signal
devices that are available and used today.

LEARNING OBJECTIVES

1. Identify the steps for operating hand held signal devices.

2. Identify the steps for installing and removing the M49A1 trip flare.

4201. Employing Held Signal Devices

a. Star Clusters.  Star clusters are used for signaling and illuminating.  They are issued in an
expendable launcher which consists of a launching tube and a firing cap (figure 4-11).  These
signals produce a cluster of five free-falling pyrotechnic stars.

Fig 4-11.  Ground pyrotechnic signal (hand held).
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(1) The different types of star clusters are listed below:

(a) M125 and M125A1 green star cluster
(b) M158 red star cluster
(c) M159 white star cluster

(2) Operation of hand-held signals should be as follows (this will not always agree with
the instructions found on the launcher tube):

Step 1. Turn handle inward with your thumb down, palm out; then grasp the signal.

Note: The method listed below is for right-handed Marines; left-handed Marines 
should use the opposite hand.

Step 2. Withdraw the firing cap from the upper end of the signal.

Step 3. Point the ejection end of the signal away from your body and slowly push the
firing cap onto the signal until the open end of the cap is aligned with the red
band.

Step 4. Grasp the center of the signal firmly with your left hand, holding your elbow
tightly against the body, with the signal at the desired trajectory angle and the
firing cap at the bottom (figure 4-10).  Turn your head down and away from the
signal to avoid injury to your face and eyes from particles ejected by the small
rocket.

Fig 4-12.  Operation of  hand held signals.
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Step 5. Strike the bottom of the cap, a sharp blow with the palm of your right hand,
keeping your left arm rigid.  (Remember, you must have good overhead
clearance when firing the signal.)

(3) Firing Data.  Star clusters burn 6 to 10 seconds.   Their rate of descent is 14 meters
(45 feet) per second.

b. Smoke Parachutes.  Smoke parachutes are used for signaling only.  They are issued in an
expendable launcher that consists of a launching tube and firing cap.  These signals produce a
single, perforated, colored smoke canister that is parachute-suspended.

(1) Types.  The current types of smoke parachutes are

(a) M128A1 green smoke
(b) M129A1 red smoke
(c) M194 yellow smoke

(2) Firing data.  Smoke parachutes rise to a height of 200 to 215 meters.  The signals
emit smoke for 6 to 18 seconds, forming a smoke cloud which persists for 60
seconds.  Their rate of descent is 4 meters per second.

c. Star Parachutes. Star parachutes are also used for signaling and illuminating.

(1) Types. The current types of star parachutes are

(a) M126A1 red star
(b) M127A1 white star
(c) M195 green star

(2) Firing Data.  The M126 and M127 series of star parachutes rise to a height of  200 to
215 meters.  The M126 burns for 50 seconds and the M127 burns for 25 seconds.
Their average rate of descent is 2.1 meters per second.  The signal can be seen for 50
to 58 kilometers (30 to 35 miles) at night.

4202.  Installing the M49A1 Trip Flare

a. The trip flare is intended primarily to give warning of enemy infiltrators by illuminating the
area when it is triggered.  The trip flare may be employed as a boobytrap and can be used as a
signaling device.

Description

(1) Trip flare M49A1 consists of a cylindrical-shaped laminated paper case containing a
magnesium candle and a grenade-type fuze (figure 4-13).

(2) Color--olive drab with black markings.
(3) Weight--approximately 1 1/2 pounds.
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(4) Fuze--grenade-type, but with no body tube or delay charge.

(5) Effect--produces a brilliant white to yellowish light for approximately 1 minute.

Fig 4-13. Trip flare M49A1.

b. The steps for installing are as follows:

Step 1. Nail the holder, with two tabs up, to a stake or other suitable support at a
height where the tripwire will be above the ground.

Step 2. Mount the flare by sliding the square holes in the anchor clip over the mating
tabs on the holder.

Step 3. Anchor the far end of the tripwire which, facing the trigger, should always be to
the right of the flare.

Step 4. Place the tripwire through the tripwire slot and put enough tension on the
tripwire to pull the trigger to the vertical with the lower end of the flare lever
behind the tongue of the trigger.  Fasten the tripwire.

Step 5. Camouflage.

Step 6. Hold the lever and withdraw the safety pin.

Step 7. Check to make sure the lower end of the lever is still behind the upper end of
the trigger.
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4203.  Disarming and Removing the M49A1 Trip Flare

If the trip flare is not  fired, you have two choices.  You may simply disarm by following steps 1
and 2 or you may disarm them by following all the steps below:

Step 1. Press in on the lever and reinsert the safety pin.

Step 2. Remove the tripwire, allowing the trigger to pivot to the unarmed position.

Step 3. Remove the flare from the holder.

Step 4. Remove the holder from the support.

Lesson Summary.  In this lesson, you covered the different types of signal devices and how to use
them.  You also covered how to install and arm the M49A1 trip flare. Next, you will cover
installing and employing the M18A1 antipersonnel (claymore) mine (electric and nonelectric).

 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Lesson 3.  M18A1 ANTIPERSONNEL (CLAYMORE) MINE

The grunt's best mine when in a jam is the M18A1 antipersonnel (claymore) mine.  The M18A1 is
easy to use and is very lethal.  You will learn the nomeclature, installation, and recovery of the
M18A1 in this lesson.

4301. Description and Function

a. The M18A1 antipersonnel mine (figure 4-14), commonly know as the Claymore, is a
directional fixed fragmentation mine that is extremely effective against enemy infantry and
light-skinned vehicles, such as trucks and HMMWVs.  The mine is a curved, rectangular,
olive-drab, molded case of fiberglass, containing 1.5 pounds of composition C4 explosive and 700
steel balls.  The fragmentation face is curved outward to direct the fragments in a 60-degree arc,
and across the top to control the vertical dispersion of the fragments.  The mine is unique because
you may use it as a controlled weapon, landmine, or boobytrap.
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Fig 4-14.  M18A1 antipersonnel mine.

b. The mine body has two detonator wells on top with shipping plug/priming adapters
inserted.  Older models are equipped with a slit-type peepsight used for arming the mine.  The
latest models have the knife-edged sight.  Two arrows with points towards the front are located
on top of the mine near each end.  These are additional safety features to ensure that the mine is
directed toward the enemy.  On the front of the mine, the words, "FRONT TOWARD ENEMY,"
in raised lettering, are written to help ensure proper installation with name, lot number, and date
packed on the back.  The bottom has two pairs of scissor legs.
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4302. Component Devices of the M18A1 (M7 Bandoleer)

a. Description. The component devices of the M18A1 (figure 4-15) needed for electrical
employment are carried in the M7 bandoleer.  The bandoleer is constructed of a water-resistant
canvas bag (olive-drab color) with snap fasteners to secure the flap.  The bandoleer has two
pockets, one containing the mine and the other holding a firing device, a test set, and an electrical
blasting cap assembly.  A web shoulder strap is sewn to the bag.  An olive-green water proof
instruction sheet is sewn to the inside flap.

Fig 4-15.  Components of the M7 bandoleer.

b. M57 Firing Device.  The firing device is a hand-operated pulse generator that, by a single
actuation of the handle, produces a double--one positive, one negative--electrical pulse.  A safety
bail is connected to one end of the firing device to prevent the handle from being actuated unless
it is ready to fire.  The other end of the firing device contains a rubber connector with a dust
cover.
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Note: For maximum reliability, DO NOT use the firing device to fire more than one
electric blasting cap in a single firing system or with more than 100 feet of the
firing wire.

c. M4 Electric Blasting Cap.  The M4 blasting cap consists of an M6 electric blasting cap,
attached to 100 feet (30 meters) of firing wire.  Attached to the firing wire connector is a
combination of shorting plug and dust cover.  Keep the shorting plug on until the mine is ready
for use.  This prevents accidental detonation by static electricity and keeps dust out of the
connection.  The blasting cap assembly is wrapped around a flat piece of cardboard paper and
rolled to form a package approximately 6 inches long.  With the latest version of these mines, the
blasting cap assembly is wound on a spool.

d. M40 Test Set.  The test set is an instrument used for checking the continuity of the initiating
circuit of this mine.  Rubber connectors protrude from each end of the test set, one with a
combination shorting plug and dust cover, and the other with a dust cover only.  A small window
is provided for observing the flashes of an indicator lamp.

e. Nonelectric Components.  The claymore may be detonated using a nonelectric firing system.
You will learn more about the components listed in paragraph 4304.

(1) M700 time, blasting fuze

(2) M7 or J1 blasting cap

Note: Claymores are packed six per case for shipment.  One test set is contained in
each.
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4303. Installing the M18A1 Antipersonnel Mine (Electrical)

The steps for arming and laying the M18A1 antipersonnel mine (electrical) are listed below:

Step 1. Turn the legs downward and spread them apart 45 degrees.  Twist both pairs of
legs so they are approximately perpendicular to the body of the mine (figure
4-16).

Fig 4-16.  Installing the M18A1 antipersonnel mine.

Step 2. Position the mine so the surface marked, "FRONT TOWARD ENEMY " and the
arrows on top of the case are pointing in the direction of the target area.  If
possible, press the legs approximately halfway into the ground.  On snow or
extremely soft ground or mud, the bandoleer may be spread beneath the mine as
a support.
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Step 3. Select an aiming point (tree, bush, etc.) or use an aiming stake that is
approximately 16 yards (50 meters) away from the mine and projects about one
yard above ground.  Position your eye approximately six inches from the mine
and aim the mine by sighting through the slit-type peepsight.  The groove of the
peepsight should be in line with the aiming point.  The aiming object should be
in the center of the desired coverage area, and the bottom edge of the peepsight
should be parallel with the ground in the target area.

Note: To aim the M18A1 antipersonnel mine, which has a knife-edged sight, select a
point 16 yards (50 meters) in front at ground level.  Position your eye
approximately 6 to 9 inches to the rear of the sight and align the two edges of
the sight with the aiming point.

Step 4. Unscrew the shipping plug-priming adapter and retain it for future use.

Step 5. Remove the insulation tape and unroll the electric blasting cap assembly.  Retain
the tape for possible repair of the firing wire.  Hold the blasting cap and unwind
approximately 3 yards (3 meters) of the firing wire from the paper roll form.

Caution: Make certain that the combination shorting plug and dust cover is assembled
to the connector of the blasting cap firing wire before you place the blasting
cap in the detonator well.

Step 6. Wind the firing wire two or three turns around the rear leg which is on the same
side of the mine as the detonator well.

Step 7. Slide the slotted end of the shipping plug-priming adapter onto the firing wires
and move it to a position between the crimped connectors and the blasting cap.
Pull the excess wire through the slotted end of the shipping plug-primary
adapter until the top of the blasting cap is firmly seated in the bottom of the
shipping plug-priming adapter.  Screw the shipping plug-priming adapter and
the blasting cap into the detonator well.

Step 8. Unwind the remaining firing wire to the firing position.  Retain the paper roll
for possible use during disarming.

Step 9. Remove the dust cover from the connector of the firing device.  Remove the
combination shorting plug and the dust cover from the end of the firing wires.
Assemble (plug in) the two connectors.

Step 10. Ensure the safety bail is in the proper position.
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Step 11. Test the circuit.

(1) Remove the dust cover from the M57 firing device and from the female
connector of the M40 test set.

(2) Plug the test set into the firing device.  Leave the combination shorting plug and
dust cover assembled on the other end of the test set.

(3) Place the safety bail in firing position and actuate the handle of the firing device
with sufficient force to produce two audible responses.  Observe the flash of the
lamp through the window of the test set against your eye to prevent enemy
observation of the flashing light in the dark and to enable you to see the 
light better in the sunlight.

(4) If the lamp flashes, it indicates that the firing device is functioning properly.  If
the lamp does not flash ON and OFF, you should discard the firing device and
replace it with another.  After completing the firing device test, be sure to place
the safety bail in the safe position (figure 4-17).

Fig 4-17.  M57 firing device (electrical).

Caution: Before connecting the blasting cap assembly to the M57 firing device (figure
4-17), all personnel must be at least 250 meters away from the front and
sides of the mine and at least 100 meters to the rear of the mine.

Notes: If the test set indicates that several firing devices are faulty, retest with another
test set because it could be faulty.

Remove the shorting plug and dust cover from the connector of the blasting cap
and from the end of the test set.  Ensure that the safety bail is in the SAFE
position.  Clear the danger area of personnel.  Then plug the connector of the
blasting cap into the test set.  Position the safety bail in the ARMED position
and actuate the firing device.
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The flashing of the lamp in the window of the test set indicates that the circuitry
of the blasting cap is satisfactory.  If the lamp does not flash ON and OFF,
replace the blasting cap and retest.

4304. Installing the M18A1 Antipersonnel Mine (Nonelectrical)

Look at figure 4-18 as you read the steps installing the M18A1 mine (nonelectrical).

Fig 4-18.  M1 pull-type firing device.

Step 1. Unscrew the shipping plug-priming adapter and insert a length of detonating
cord into the slotted end of the plug.  Push approximately 1 foot of detonating
cord through the plug.

Step 2. Crimp a nonelectric blasting cap to the end of the detonating cord that you have
passed through the plug, and gently push the blasting cap into the cavity of the
cap well.  Screw the priming adapter back into the cap well.  Be careful not to
exert too much pressure against the blasting cap.

Step 3. Unscrew the standard base from the end of the M1 pull-type firing device
(figure 4-18).  Inspect the percussion primer to see if it has been fired.

Step 4. Remove the protective cap from the nipples of the standard base and crimp on a
nonelectric blasting cap.
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Step 5. Using the anchor cord, a stiff wire, or other means, secure the firing device
body to a tree, stake, or other relatively immovable object so that any
movement of the firing device will not disturb the aim of the mine as in figure
4-19.

Step 6. After securing the firing device body in place, screw the standard base into the
firing device.

Step 7. Use friction tape to fasten the detonating cord to the blasting cap on the firing
device.  The closed end of the blasting cap must be pointed down the line of the
detonating device.  The tip end of the detonating cord should be
moisture-proofed with a cap sealing compound.

Step 8. Attach a cord or length of wire to the firing device.  The loose end of the cord
or wire must extend a safe distance, at least 16 meters from the mine and at
least 5 meters from the firing device (figure 4-19).

Fig 4-19.  Installation for nonelectrical firing.

Step 9. Camouflage the firing device.

Step 10. Remove the locking safety pin first and then the positive safety pin.
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Caution:   All personnel should stay out of the mine's danger area from this point.  The
mine is now armed.  Save all locking and positive safety pins in case they are
needed for disarming the mine so it can be moved, or the mine and
detonating cord can be inspected for damage.  Always disarm the firing
device before examining the mine and detonating cord.  To disarm the firing
device, first replace the locking safety pin and then the positive safety pin.

4305. Recovering  (Electrical System)

When recovering (disarming and removing) the M18A1 antipersonnel mine, remember, be
cautious at all times and follow the steps below:

Step 1. Make the firing device safe by returning the safety bail to the SAFE position.

Step 2. Disconnect the firing wire from the firing wire device.  Replace the shorting
plug and dust cover on the blasting cap assembly connector; replace the dust
cover on the firing device connector.

Step 3. Unscrew and remove the shipping plug-priming adapter from the mine.
Remove the blasting cap and firing wire from the shipping plug-priming
adapter.

Step 4. Reverse the shipping plug-priming adapter and screw its plug end into the mine.

Step 5. Remove the firing wire.  Reroll the blasting cap and firing wire.  Reroll the
blasting cap and firing wire onto the paper roll form, and secure this assembly
with the piece of insulation tape.

Step 6. Remove the mine from its emplacement.  Remove all accessories and repack the
mine and its accessories in their proper pockets  in the bandoleer.

Caution: If any mine seems to be a dud or damaged after emplacement, it should be 
considered unsafe.  You should not try to disarm or remove it, but destroy 
it in place. 
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4306. Recovering (Nonelectrical System)

Follow the steps listed below to recover a nonelectrical system:

Step 1. Replace the positive safety pin and locking safety pin of the M1 firing device.

Step 2. Disconnect the detonating cord from the non-electric blasting cap on the firing
device.

Step 3. Remove the standard base of the firing device.

Step 4. Remove the detonating cord from the mine by unscrewing the priming adapter
and passing the detonating cord through the slotted end.  Replace the shipping
plug.  

Step 5. Remove the mine from its emplacement.  Recover the tripwires and firing
device, and repack the mine and components into the bandoleer.

Caution: Do not pack the non-electric blasting cap with the mine or the detonating
cord.  Do not replace the standard base of the M1 firing device unless you
are ready to use the mine again.

Lesson Summary.  In this lesson, you covered installing and employing the M18A1 antipersonnel
(claymore) mine (electric and nonelectric).  The study unit exercise is next.
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Study Unit 4 Exercise: Complete items 1 through 42 by performing the action required.  Check 
your responses against those listed at the end of this study unit.

1. List the four areas to inspect on a hand grenade.

                                                                                   

                                                                                   

                                                                                   

                                                                                   

2. Under what condition should the fuze be removed from the hand grenade?

                                                                                   

                                                                                   

3. What are the procedures for the prescribed manner of carrying hand grenades in an 
ammunition pouch?

                                                                                   

                                                                                   

                                                                                   

                                                                                   

Matching:  Provided with the procedures for grenade throwing in column 2, match each
with its appropriate step in column 1 (items 4 through 8).  Place your answers in the spaces
provided.

Column 1 Column 2

___ 4. Step 1 a. With the thumb of your throwing hand, 
___ 5. Step 2 remove the safety clip.  With the index 
___ 6. Step 3 finger of your nonthrowing hand, grasp 
___ 7. Step 4 and pull the safety ring to remove the 
___ 8. Step 5 safety pin.

b. Follow through on your throwing motion.
c. Observe the target.
d. Look back at the target and remove the

safety pin with a pulling twisting motion.
e. Throw the grenade with an overarm

motion, keeping your eyes trained at all
trees on the target.
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Matching:  For items 9 through 13, match the hand grenades in column 1 with their
intended use in column 2.  Place your answers in the spaces provided.

Column 1 Column 2

___ 9. M67 a. Used as a ground-to-ground, ground-to-air
___ 10. M34 signaling device, available in four colors.
___ 11. AN-M8HC b. Used as a ground signaling and
___ 12. M18 illuminating device.
___ 13. MK1 c. Used to produce casualties.

d. Used for signaling and screening.
e. Used for signaling, screening, and

producing casualties.

Listed below, in scrambled order, are the steps for employing hand held signal devices.  
Use this list to answer item 14.

1. Strike the bottom of the cap.
2. Point the ejection end of the signal away from your body.
3. Hold the signal in your left hand.
4. Withdraw the firing cap.
5. Grasp the center of the signal firmly with your left hand, holding your elbow

tightly against your body, with the signal at the desired angle and the firing cap
at the bottom.

14. What are the steps for employing hand held signal devices?

a. 1, 5, 2, 4, 3 c. 5, 2, 1, 3, 4
b. 3, 4, 2, 5, 1 d. 2, 4, 5, 3, 1

Matching:  For items 15 through 21, match the procedures for installing and arming 
the M49A1 trip flare in column 2 with its proper step in column 1.  Place your 
answers in the spaces provided.

Column 1 Column 2

___ 15. Step 1 a. Hold the lever and withdraw the safety
___ 16. Step 2 pin.
___ 17. Step 3 b. Mount the flare.
___ 18. Step 4 c. Camouflage.
___ 19. Step 5 d. Nail the holder.
___ 20. Step 6 e. Anchor the far end of the trip wire.
___ 21. Step 7 f. Check to make sure the lower end of the

lever still is behind the upper end of the 
 trigger.

g. Place the tripwire through the tripwire slot.
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22. List the steps for disarming and removing the M49A1 trip flare.

                                                                                   

                                                                                   

                                                                                   

                                                                                   

23. The M7 bandoleer has two pockets, one contains the mine and the other pocket
contains

a. firing device, test set, and electrical blasting cap assembly.
b. firing device, test bulb, and electrical blasting cap assembly.
c. firing wire, blasting cap and electrical tape.
d. blasting cap, C-4, and blasting cap wire assembly.

Matching:  For items 24 through 34, match the procedures for laying and arming M18A1
antipersonnel mine (electrical system) in column 2 with its appropriate step in column 1.

Column 1 Column 2

___ 24. Step 1 a. Turn legs downward and spread apart 45°. 
___ 25. Step 2 b. Position the mine so that the surface 
___ 26. Step 3 marked FRONT TOWARD ENEMY are 
___ 27. Step 4 pointed toward the enemy.
___ 28. Step 5 c. Unscrew the shipping plug-priming 
___ 29. Step 6 adapter.
___ 30. Step 7 d. Select an aiming point.
___ 31. Step 8 e. Test the circuit.
___ 32. Step 9 f. Ensure safety bail is in proper position
___ 33. Step 10 g. Unwind the remaining firing wire to the 
___ 34. Step 11 firing position.

h. Remove the insulation tape and unroll the 
electric blasting cap assembly.

i. Wind the firing wire two or three turns
around the rear leg.

j. Remove the dust cover from the connector
of the firing device.

k. Slide the slotted end of the shipping
plug-priming adapter onto the firing  wires
and move it to a position between the
crimped connectors and the blasting cap.
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35. List the steps for laying and arming the M18A1 antipersonnel mine with a
nonelectrical system.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________
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Matching:  For items 36 through 41, match the procedures for disarming and removing a
claymore mine (electrical system) in column 2 with its appropriate step in column 1.

Column 1 Column 2

___ 36. Step 1 a. Remove the firing wire. 
___ 37. Step 2 Re-roll the blasting cap and firing wire 
___ 38. Step 3 onto the paper roll form, and secure this
___ 39. Step 4 assembly with the piece of insulation tape.
___ 40. Step 5 b. Reverse the shipping plug/priming adapter 
___ 41. Step 6 and screw its plug end into the mine.

c. Make the firing device safe by returning 
the safety bail to the SAFE position.

d. Remove the mine from its emplacement.
Remove all accessories and repack the mine
and its accessories in their proper pockets
in the bandoleer.

e. Disconnect the firing wire from the firing
wire device.  Replace the shorting plug and
dust cover on the blasting cap assembly
connector; replace the dust cover on the
firing device connector.

f. Unscrew and remove the shipping
plug/priming adapter from the mine.
Remove the blasting cap and the firing wire
from the shipping plug/priming adapter.

42. List below the steps for recovering (disarming and removing) the M18A1 
antipersonnel (electrical) mine

a. _______________________________________________

b. _______________________________________________

c. _______________________________________________

d. _______________________________________________

e. _______________________________________________
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UNIT SUMMARY 

In this study unit, you were shown the procedures for grenade inspection, carrying procedures,
and throwing techniques.  In addition, you were shown proper grenade identification and
pyrotechnic employment, as well as how to identify, install, and recover the M18A1 antipersonnel
mine.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Study Unit 4 Exercise Solution
Reference

1. a. Check the grenade for a safety clip. 4101
b. Ensure the safety pin is fully seated.
c. Examine the grenade's fuze assembly.
d. Check the grenade body.

2. If  the grenade is being prepared as a boobytrap 4102
using some other firing device.

3. a. Hold the web carrying sleeve on the rear of the 4102
ammunition pouch flat against the cartridge belt
and slide the grenade's safety lever into the sleeve.

b. Be sure the pull ring on the safety pin is pointed downward.
c. Wrap the carrying strap around the neck of the fuze,

including the safety lever and the pull ring, and snap the
carrying strap to the carrying sleeve.

d. Periodically check the grenade during movement to make
certain the fuze is tight and the carrying strap is secure.

4. c. 4103
5. a. 4103
6. d. 4103
7. e. 4103

4-33



Study Unit 4 Exercise Solution --cont'd
Reference

8. b. 4103
9. c. 4104
10. e. 4104
11. d. 4104
12. a. 4104
13. b. 4104
14. b. 4202
15. d. 4202
16. b. 4202
17. e. 4202
18. g. 4202
19. c. 4202
20. a. 4202
21. f. 4202
22. a. Press in on the lever and reinsert the safety pin. 4203

b. Remove the tripwire, allowing the trigger to pivot
to the unarmed position.

c. Remove the flare from the holder.
d. Remove the holder from the support.

23. a. 4302
24. a. 4303
25. b. 4303
26. d. 4303
27. c. 4303
28. h. 4303
29. i. 4303
30. k. 4303
31. g. 4303
32. j. 4303
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Study Unit 4 Exercise Solutions--cont'd
Reference

33. f. 4303
34. e. 4303
35. Step 1. Unscrew the shipping plug-priming adapter 4304

and insert a length of detonating cord into the
slotted end of the plug.  Push approximately 
1 foot of detonating cord through the plug.

Step 2. Crimp a non-electric blasting cap to the end of the
detonating cord that you have passed through the plug,
and gently push the blasting cap into the cavity
of the cap well.  Screw the priming adapter back
into the cap well.  Be careful not to exert too much 
pressure against the blasting cap.

Step 3. Unscrew the standard base from the end of the M1
pull-type firing device.  Inspect the percussion primer
to see if it has been fired.

Step 4. Remove the protective cap from the nipples of the 
standard base and crimp on a non-electric blasting cap.

Step 5. Using the anchor cord, a stiff wire, or other means, 
secure the firing device body to a tree, stake, or
other relatively immovable object.

Step 6. After securing the firing device body in place, screw
the standard base into the firing device.

Step 7. Use friction tape to fasten the detonating cord to the
blasting cap on the firing device.  The closed end of
the blasting cap must be pointed down the line of the
detonating device.  The tip end of the detonating cord
should be moisture-proofed with a cap sealing compound.

Step 8. Attach a cord or length of wire to the firing device.
The loose end of the cord or wire must extend a safe
distance, at least 16 meters from the mine and at least
5 meters from the firing device.

Step 9. Camouflage the firing device.
Step 10. Remove the locking safety pin first and

then the positive safety pin.
36. c. 4305
37. e. 4305
38. f. 4305
39. b. 4305
40. a. 4305
41. d. 4305
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Study Unit 4 Exercise Solutions--cont'd
Reference

42. a. Replace the positive safety pin and locking 4306
safety pin of the M1 firing device.

b. Disconnect the detonating cord from the nonelectric
blasting cap on the firing device.

c. Remove the standard base of the firing device.
d. Remove the detonating cord from the mine by

unscrewing the priming adapter and passing the
detonating cord through the slotted end.
Replace the shipping plug.  

e. Remove the mine from its emplacement.
Recover the tripwires and firing device, and repack
the mine and components into the bandoleer.
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Appendix A

Characteristics of the M203

Ranges Distances
Maximum Range 400 meters
Maximum Effective Range (Area Target) 350 meters
Maximum Effective Range (Point Target) 150 meters
Minimum Range (Combat)   31 meters
Minimum Range (Training)   80 meters
Casualty Radius (HE/HEDP)      5 meters



Appendix B

Characteristics of the AT-4

Range Distance
Minimum Range
Training     30 meters
Combat     10 meters
Arming     10 meters
Maximum Range 2100 meters
Maximum Effective Range   300 meters
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