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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 0331K, The 81mm Mortar NCO, provides 
instruction to all Marines that find themselves working in the 0341 
community.  You will learn important forward observer (FO) and fire 
direction center (FDC) procedures that will ensure rounds on target.  The 
instructions include call for fire, computing and plotting data, employing 
mortars in the offense and defense, and safety.  Finally, you will learn how to 
fill out the paper work associated with 81mm mortars.  

  
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 

MCI Course 0331K vii 



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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MCI Course 0331K 1-1 Study Unit 1 

STUDY UNIT 1 

THE FORWARD OBSERVER 

Overview 

 
Scope This study unit will provide you with the information and tools necessary to 

be a forward observer (FO).  You will be instructed on the procedures to 
locate targets, and call for and adjust fire on those targets. 

 
In This Study 
Unit 

This study unit contains the following lessons: 

 
Lesson See Page 

Target Location 1-3 
Polar Plot Method 1-13 
Grid Coordinate Method 1-33  
Shift From a Known Point Method 1-39 
Call For and Adjust Indirect Fire 1-49 
Fire Missions 1-89 
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LESSON 1 

TARGET LOCATION 

Introduction 

 
Scope As a forward observer, you are the eyes of the mortar platoon, as well as a 

source of information for the battalion headquarters.  One of the first things 
you must be able to do is to locate targets accurately.  

 
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify the keys to accurate target location. 
 
• List the three target location methods. 
 
• Identify examples of the methods used to locate targets. 

 
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 1-3 
Target Location Techniques 1-4 
Terrain Sketch 1-5 
Observed Fire Fan 1-6 
Target Location Methods 1-9 
Lesson 1 Exercise 1-10 
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Target Location Techniques 

 
Keys to 
Accurate 
Target 
Location 

Before you can call for fire successfully, you must first be able to locate 
targets.  The keys to accurate target location are listed below: 
 
• Self-locate to within 100 meters each time you move. 
 
• Use prominent terrain features to relate potential target areas to grid 

locations on the map. 
 
• Make a thorough study of the terrain by drawing a terrain sketch (in a static 

environment). 
 
• Associate the direction you are looking at with a direction line on the map. 
 
• Ensure that a planned target is always a recognizable point on the ground 

(except for “cannot observe” missions). 

 
Orientation To locate targets for the mortar platoon to engage, you should be aligned to 

the target area. The table below depicts the tasks to be performed during 
orientation and their description. 

 
Tasks Description 

Establish 
location 

Done through map inspection/terrain association.  Whenever possible, 
perform a map resection or other method to locate your position 
accurately. 

Locate 
targets 

Establish an observation post that gives best possible view of target 
area.   

Establish 
direction 

If you have a map, orient it.  If not, orient yourself by observing the 
target area.  Determine direction by using one of the following three 
references: 
 

Compass Orient map by placing straightedge of compass along 
one of north/south grid lines.  Turn map and compass 
together to cause the north-seeking arrow to match 
the declination diagram. 

Terrain 
association 

Put map in front of you and associate landmarks that 
you can see with the contour lines and symbols on 
your map. 

Cardinal 
direction 

Associate the limits of your target area to cardinal 
directions (north:  0 or 6400, east:  1600, south:  
3200, or west:  4800).   

  
Note:   Remember that there are 6400 mils in a circle.  You will 

measure direction in mils when calling for fire support. 
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Terrain Sketch 

 
Definition This is a rough panoramic drawing of the terrain, as seen from the observer’s 

position, which is used to aid in accurate target location in a static 
environment.  The illustration below is an example of a terrain sketch. 
 

 
Items Include The following items should be included in a terrain sketch: 

 
• Horizon 
• Crests, hills and ridges 
• Natural terrain features (bodies of water and vegetation) 
• Man-made objects (roads, buildings, bridges, etc.) 
• Labels (reference points and targets) 

Continued on next page 
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Observed Fire Fan 

 
Definition The observed fire fan (OF fan) helps the observer identify on the map the 

terrain that he sees on the ground.  Use a transparent protractor to show 
observer-target (OT) direction and distance on the map.  The illustration 
below depicts an OF fan. 
 

 
 

 
Structure The OF fan has 17 radial arms that are 100 mils apart and covers a total of 

1,600 mils.  Arcs marked on the radial arms every 500 meters starting at 
1,000 and extending to 6,000 meters represent the OT distance. 

Continued on next page 
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Observed Fire Fan, Continued 

 
Preparation When preparing an OF fan, the scale of the fan must match the scale of the 

map.  The table below lists the steps to prepare the OF fan. 
 

Step Action 
1 Place the vertex of the fan over the observer’s position. 
2 Place the center radial in the direction of the center of the 

observer’s area of responsibility. 
3 Move the fan slightly until one of the radial lines is parallel to a 

grid line.  The direction of that radial is the same as that of the grid 
line.  For example, a radial line parallel to an east-west grid line, 
with the OF fan oriented generally east, would be direction 1600. 

4 With a grease pencil, number the radial of known direction by 
dropping the last two zeros (1600 would be 16).  Then label every 
second radial with the appropriate direction to avoid clutter. 

Continued on next page 
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Observed Fire Fan, Continued 

 
Using the OF 
Fan 

Once prepared, the OF fan is ready for use.  The steps for using the OF fan 
are listed in the table below. 

 
Step Action 

1 Look at the terrain the target occupies. 
2 Determine the direction to the target. 
3 Estimate the distance to the target. 
4 Set off the direction on the OF fan.  Plot the OT direction on the 

OF fan by finding the two radial lines between, which the OT 
direction falls and visually interpolating to determine the target 
area. 

5 Set off the estimated distance to the target.  Look out along this 
interpolated radial line at the estimated OT distance.  This is an 
estimated target location. 

6 Use terrain association to refine distance.  Compare the terrain near 
the target with the terrain of the estimated target location on the 
map.  If they do not agree, search along the radial line until the 
terrain and the map match.   

7 Determine target location.  Use the refined polar plot data or 
determine the grid from the map. 

 
Target 
Location With 
OF Fan 

The illustration below is an example of target location using the OF fan. 
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Target Location Methods 

 
Three Methods  After performing a thorough terrain-map study, you will be well prepared to 

locate targets.  The three methods of target location are 
 
• Polar plot  
• Grid coordinate 
• Shift from a known point 

 
Polar Plot  When using the polar plot method, the forward observer describes the target 

location in relation to himself. 

 
Grid 
Coordinate 

When using the grid coordinate method, the forward observer will locate the 
target by giving the actual grid location. 

 
Shift From a 
Known Point  

When using the shift from a known point method, the forward observer will 
describe the target location in relation to a point of known location (planned 
target or known point). 
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Lesson 1 Exercise 

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

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

 
Item 1 To ensure accurate target location each time he moves, the forward observer 

should be self-located within ______ meters. 
 
a. 400  
b. 300  
c. 200  
d. 100  

 
Item 2 To relate potential target areas to grid locations on the map, the forward 

observer should use 
 
a. an aiming circle. 
b. prominent terrain features. 
c. the FDC. 
d. a protractor. 

 
Item 3 Except for “cannot observe” missions, the forward observer should ensure 

that a planned target is 
 
a. associated with a named area of interest. 
b. associated with a named area of influence. 
c. always a recognizable point on the ground. 
d. always within 200 meters of his position. 

Continued on next page 
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Lesson 1 Exercise, Continued 

 
Item 4 To ensure accurate target location, the forward observer should make a 

thorough study of the terrain by____________________________ (in a static 
environment). 

 
Item 5 The methods of target location available to the forward observer are   

 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 

 
Item 6 The forward observer has observed an enemy tank with dismounted infantry.  

He needs to ensure that the target is accurately located.  If the forward 
observer is describing the target location in relation to himself, the _________ 
_________ method is used. 

 
Item 7 When the forward observer locates the target by giving an actual grid 

location, the __________  __________ method is used. 

 
Item 8 When the forward observer describes the target location in relation to a point 

of known location, the ____________________________________________ 
method is used. 

Continued on next page 
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Lesson 1 Exercise, Continued 

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

questions about these items, refer to the reference page. 
 

Item Number Answers Reference Page 
1 d 1-4 
2 b 1-4 
3 c 1-4 
4 drawing a terrain sketch 1-4 
5 • grid coordinate 

• polar plot 
• shift from a known point 

1-9 

6 polar plot  1-9 
7 grid coordinate 1-9 
8 shift from a known point 1-9 

 
Lesson 
Summary 

In this lesson, we covered some keys to accurate target location, and the target 
location methods. 
 
In the next lesson, we will cover keys for using the polar plot method, the 
methods for determining direction and distance, and techniques for 
determining a vertical shift. 
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LESSON 2 

POLAR PLOT METHOD 

Introduction 

 
Scope The polar plot method allows the forward observer to describe the target 

location in relation to him.  In this lesson, you will learn the elements of this 
method of target location. 

 
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify the keys for using the polar plot method. 
 
• Identify the methods for determining direction. 
 
• Recall the methods for determining distance. 
 
• Recall the techniques for determining distance using the estimation 

method. 
 
• Identify the techniques for determining a vertical shift. 

 
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 1-13 
Keys For Using the Polar Plot Method 1-14 
Determining Direction 1-16 
Angle Measurement 1-19 
Hand Measurement 1-23 
Determining Distance 1-25 
Determining a Vertical Shift 1-28 
Lesson 2 Exercise 1-30 

 



MCI Course 0331K 1-14 Study Unit 1, Lesson 2  

Keys for Using the Polar Plot Method 

 
Criteria  When using this target location method, you do not need a map; however, 

inform the fire direction center (FDC) the forward observer’s location.  The 
accuracy of this method will depend on your ability to estimate range 
correctly. 

 
Elements  The three elements that are needed when using the polar plot method are 

 
• Direction to the target 
• Distance to the target 
• Vertical shift 

 
Steps  The table below lists the steps for using the polar plot method. 
 

Step Action 
1 Determine the OT direction to the nearest 10 mils.  
2 Determine the distance to the target to the nearest 100 meters. 
3  Determine the vertical difference (vertical shift) between your 

position and the target to the nearest 5 meters. 
 
Note:  You do not need to report a vertical shift if the difference 

between your altitude and the target’s is less than 35 
meters. 

 
Example  The illustration below depicts an example of using the polar plot method. 

 

 
 
Note:  In this example, there was no significant altitude difference. 

Continued on next page 
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Keys for Using the Polar Plot Method, Continued 

 
Announcement 
to the FDC 

Below is an example of what you would announce to the FDC to locate a 
target using the polar plot method: 
 
B5A, THIS IS E7K, ADJUST FIRE POLAR, OVER 
 
DIRECTION 0370, DISTANCE 3200 
 
T-72 TANK WITH DISMOUNTED INFANTRY 
 
Note:  If a vertical shift is needed, this will be transmitted as an “UP” or 

“DOWN” shift from the altitude of the observer to the altitude of the 
target.  
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Determining Direction 

 
Introduction When trying to locate targets, you must be able to determine the direction to 

the target area.  To do this, you will use one of the five methods of 
determining direction. 

 
Direction 
Finding 
Methods 

The five methods used to determine direction are 
 
• Estimating 
• Scaling from a map 
• Using a compass 
• Measuring from a reference point 
• Using other measuring devices 

 
Estimating With this method, the forward observer must perform a detailed terrain-map 

analysis of his area in order to visualize cardinal directions on the ground.   
 
Note:  This method is inaccurate and is the least desired method used for 

determining direction.  

 
Scaling From a 
Map 

In this method, the forward observer can scale direction from a map to 
accuracy of 10 mils by using a protractor.  To determine direction using this 
method, you will follow the steps in the table below: 

 
Step Action 

1 Using a straight edge, draw a line from your position to the target. 
2 Place the index mark of the protractor on your position. 
3 Keeping the index mark on your position, make sure that the 0-

3200 mils line of the protractor is parallel to the vertical grid line 
on the map. 

4 Determine the direction to the target from the outer scale (mils) on 
the protractor. 

 
Note:  When you measure direction using this method, you do not need to 

convert the azimuth because it is already in grid direction. 

Continued on next page 



MCI Course 0331K 1-17 Study Unit 1, Lesson 2  

Determining Direction, Continued 

 
Using a 
Compass 

Using a magnetic direction finding tool, such as a compass, is the quickest, 
simplest, and most accurate method for most Marines in the field to determine 
direction.   
 
The two types of compasses that may be used to determine direction is the 
M2 or the lensatic compass.  The M2 compass must be declinated, but 
provides readings to accuracy of +/-10 mils.  The lensatic compass has 
accuracy of only +/-50 mils.   

 
Note:  Remember you must report all directions to the FDC in grid mils.  If 

you are measuring in magnetic mils, you must convert to grid mils 
using the declination diagram on the bottom of the map.  If you do not 
have a map and do not know the declination, report your azimuth as 
“(so many mils) MAGNETIC.” 

 
Measuring 
From a 
Reference Point 

When using this method, you will be using a reference point with a known 
direction to measure horizontal angular deviations and apply them to the 
reference direction.  Angular deviations may be measured with binoculars or 
with the hand.  This is also known as the hasty method. 

 
Note:  When measuring angles you will take the known direction and either 

add the measured angle (target to the right of the known point), or 
subtract the measured angle (target to the left of the known point).  
This is known as the RALS (RIGHT-ADD-LEFT-SUBTRACT) rule. 

Continued on next page 
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Determining Direction, Continued 

 
Using 
Binoculars  

Perhaps the best way to measure an angle quickly is with the scale on a 
binocular reticle pattern.  The illustration below depicts two reticle patterns 
that you will see in Marine Corps issue binoculars.  The left illustration is for 
the M17 binoculars and the right illustration is for the M19 binoculars. 
 

 

 
Measuring 
Angles With 
Binoculars 

The horizontal scale is graduated in 10-mil increments, numbered one 
through five, to the left and right from the center (or vertex) of the scale.  
When you use these increments, you will identify them as being either left or 
right. 
 
We will now cover the following three scenarios for measuring angles 
regarding the distance between the target and the reference point: 
 
• Less than 50 mils apart 
• More than 50 mils apart 
• More than 100 mils apart 
 
Note:  In the illustrations that follow, keep in mind that the triangle represents 

the reference point and the square represents the target. 
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Angle Measurement 

 
Less Than 50 
Mils Apart 

To measure an angle less than 50 mils apart, follow the steps listed in the 
table below: 

 
Step Action 

1 Align the vertex (center) of the scale with the reference point. 
2 Determine which number graduation is in line with the center of 

the target. 
3 Apply this measurement to the known direction using the RALS 

rule. 
 

 
 
 
Note:  The angle shown above reads 30 mils left of the reference 

point. 

Continued on next page 
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Angle Measurement, Continued 

 
Measuring 
Angles More 
Than 50 Mils 
Apart 

When the reference point and target are farther apart than 50 mils, you cannot 
align the vertex with reference point to measure the angle.  In order to 
measure the angle, you will use the following steps in the table below: 

 
Step Action 

1 Align the reference point with one end of the scale and reading the 
total left or right. 

2 Count the number of mils between the reference point and the 
target. 

3 Identify the measurement as either left or right of the reference 
point. 
 

 
 
Note:  The angle shown above reads 80 mils right of the reference 

point. 

Continued on next page 
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Angle Measurement, Continued 

 
Measuring 
Angles More 
Than 100 Mils 
Apart 

When the reference point and the target are more than 100 mils apart, you will 
not be able to fit both on the reticle pattern.  When this happens, you must 
“leapfrog” to measure the angle.  In order to measure the angle, you will 
follow the steps in the table below: 
 
Note:  In the illustrations that follow, keep in mind the triangle represents the 

reference point, the man target silhouette symbol represents the known 
point, and the square represents the target. 

 
Step Action 

1  Measure the number of mils from the reference point to the known 
point (65 right). 
 

 
 

Continued on next page 
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Angle Measurement, Continued 

 
Measuring 
Angles More 
Than 100 Mils 
Apart, 
continued 

 

 
Step Action 

2 Then move your binoculars until the known point is at the end of 
the scale where the reference point was located. 
 

 
 

3 With the known point at the end of the scale, measure the 
remaining number of mils to the target (45 right). 

4 Add the total number of mils from the reference point to the target 
(65 + 45 = 110 mils) right of the reference point. 

 
Note:  If the target and the reference point are farther apart than a single 

known point will cover, you must use more than one known point until 
the target appears on the screen. 
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Hand Measurement 

 
Using Hands 
and Fingers 

You can use your hand and fingers as a measuring device when you need to 
measure angular deviations to determine direction quickly. 
 
Since finger width and hand size vary widely, you should calibrate your hand 
and fingers to find out your personal values of the angles of the finger and 
hand positions shown below. 
 

 
 
When you use your hand or fingers to measure deviation, you should fully 
extend your arm (lock your elbow) so your hand and fingers are always the 
same distance from your eyes.  Always point the palm of your hand toward 
the target area. 
 
Now you are ready to use RALS to determine direction to the target. 

Continued on next page 
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Hand Measurement, Continued 

 
Example The diagram below illustrates the hand measurement technique.  As shown, 

you measure the angle between the reference point and the target as the width 
of your closed fist. 
 

 
 
Using the angular values of the fingers and hands shown on the previous 
page, the target is approximately 180 right of the known point. 
 
Now you would use RALS to determine the direction to the target. 

 
Note:  Always remember to identify your measurements as target left or 

target right of the reference point. 
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Determining Distance 

 
Introduction Once a direction to the target has been determined, you must determine the 

distance to the target.  This is the most difficult variable to determine in target 
location. 

 
Methods Used  The following are methods used for determining distance to the target area: 

 
• Laser  
• Flash-to-bang 
• Estimation 
• Map inspection 

 
Laser Method The preferred method for measuring distance to the target area is with a laser 

device.  The Marine Corps currently has both the AN/GVS-5 and the Vector 
21 laser range finder. 
 
The AN/GVS-5 measures distances from 200 to 9,900 meters with an 
accuracy of within 10 meters. 
 
The Vector 21, which is replacing the AN/GVS-5, measures distances from  
5 m to 10 km with an accuracy of 5 m. 

Continued on next page 
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Determining Distance, Continued 

 
Flash-To-Bang 
Method 

Sound travels at approximately 350 meters per second.  To determine distance 
using the flash-to-bang method, count the number of seconds between a round 
detonation (flash) and the sound of the impact (bang).  Multiply this time by 
the speed of sound, 350m/sec. 
 
Formula:  FLASH-TO-BANG (in seconds) x 350 = DISTANCE (in meters) 

 
Estimation 
Method 

When a more accurate method is not available, the forward observer will have 
to use the estimation method to determine distance to the target.  To become 
proficient in this method, you must PRACTICE, PRACTICE, PRACTICE!   
 
Your accuracy will depend on several factors such as terrain relief, time 
available, and your experience.   
 
If you have nothing to associate the target with in distance, the following 
techniques may help you: 
 
• Mental estimation 
• Appearance of objects 

 
Mental 
Estimation 
Technique 

This technique is often referred to as the football field technique, because you 
use a known unit of measurement (football field), and determine how many of 
those units would fit between you and the target to the nearest 100 meters.  
Since a football field is 100 yards long, which is comparatively close to 100 
meters, it is very easy to visualize this unit of measurement when estimating 
distance. 
 
This method is not very accurate; however, is the least preferred. 

Continued on next page 
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Determining Distance, Continued 

 
Appearance of 
Objects 
Technique 

To use this technique, you must first practice observing people and objects at 
known distances.  You should also keep in mind that certain conditions affect 
the appearance of objects.  The table below lists some affects on targets to 
make them appear nearer or more distant from your position. 

 
Objects appear NEARER when… Objects appear MORE DISTANT 

when… 
in bright light. 
 
in clear air at high altitudes. 
 
the background contrasts with the 
color of the object. 
 
the observer is looking down from a 
height. 
 
the observer is looking over a 
depression, most of which is hidden. 
 
the observer is looking down a 
straight feature such as a road. 
 
the observer is looking over water, 
snow, or a uniform surface such as a 
cultivated field or desert. 

in poor light or fog. 
 
only a small part of the object can be 
seen. 
 
the background is similar to the 
color of the object. 
 
the observer is looking over a 
depression, most of which is visible. 
 
the observer is kneeling or sitting, 
especially on a hot day when the 
ground is moist. 

 
Map Inspection 
Method 

Map inspection is the process in which you measure the distance from your 
position on the map to the target on the map.  Either you can do this by using 
the coordination scale on the protractor or by estimating how many tenths of a 
grid square will fit between your position and the target location. 
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Determining a Vertical Shift 

 
Introduction Now that you know how to determine direction and distance to the target, you 

must know how to determine a vertical shift. 

 
Technique Used  You can determine the vertical (up or down) shift from one object to another 

with the mil relation formula.  To determine the vertical shift, you use the 
vertical scale of your binoculars to measure the vertical angle from an object 
of known altitude to the target. 

 
Mil Relation 
Formula 

The mil relation formula equation is W = R X M.  Below you will see a 
breakdown of this formula: 
 
• W = Width or in this case vertical shift (distance up or down) in meters. 
•  R = Range or distance (divided by 1000) in meters. 
• M = Angle measured in mils. 

 
Example of 
Vertical Shift 

For an example, we will say that the distance from the observer to the target is 
1800 meters, and that the angle to the target is 40 mils up.  Given this 
information, you would then use the table below to find the value of W 
(distance up or down in meters). 

 
Step Action 

1 Find the value of R.  Round the distance to the target to the nearest 
100 meters and divide by 1000.  1800 rounded to the nearest 100 = 
1800, divided by 1000 = 1.8.  So, the value of R = 1.8. 

2 The measured angle is 40 mils up.  So, the value of M = 40. 
3  To find the value of W, multiply the value of R by the value of M.  

1.8 X 40 = 72.  Rounded to the nearest 10 meters, this is 70.  So, 
the value of W = 70 up. 

 
Note:  If the altitude between the observer and known point is more than 35 

meters, then it must be included when using the polar plot method, and 
will be transmitted as “UP or DOWN.” 

Continued on next page 
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Determining a Vertical Shift, Continued 

 
Differences in 
Reticle Pattern 

In the illustration below, note that the vertical scale in the right part of the 
M17 pattern is used for sighting direct fire weapons.  When you use the M19 
binoculars, the vertical scale in the center is graduated in 10 mil increments 
the same as the horizontal scale. 
 

 

 
Example of 
Measuring 
Vertical Angles 

You measure vertical angles the same way you measure horizontal angles.  
Your spottings will be up/down instead of left/right.  The illustration on the 
left shows a measurement of 40 up.  In the illustration on the right, the 
horizontal angle is 30 RIGHT and the vertical angle is 50 DOWN. 
 

 
Note:  In the example above, the triangle represents the observer and the 

square depicts the target. 
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Lesson 2 Exercise 

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

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

 
Item 1 The forward observer’s location must be known to the _________ when using 

the polar plot method. 

 
Item 2 Through 
Item 5 

Matching:  For items 2 through 5, place the letter of the definition in column 
2 that best describes the direction finding method in column 1.   

 
Column 1 
 
Direction Finding Method 
 

Column 2 
 
Definition 

___ 2.  Estimating 
___ 3.  Scaling from a map 
___ 4.  Using a compass 
___ 5.  Measuring from a reference 

point 

a. Determined by using a protractor 
b. Determined by measuring 

angular deviations with 
binoculars 

c. Determined by visualizing 
cardinal directions through a 
terrain-map analysis 

d. Determined by using a M2 or 
lensatic compass 

 
Item 6 What are the methods used for determining distance to the target? 

 
________________ 
________________ 
________________ 
________________ 

 
Item 7 To determine distance using the flash-to-bang method, you will count the 

number of seconds between the round detonation and the sound of the impact, 
and multiply by ______ meters. 

Continued on next page 
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Lesson 2 Exercise, Continued 

 
Item 8 When using the estimation method, what are the two techniques used for 

determining distance? 
 
______________________________ 
______________________________ 

 
Item 9 When must the observer include the altitude in his transmission when using 

the polar plot method to determine the vertical shift? 
 
______________________________________________________________ 

 
Item 10 When reporting a vertical shift, you will report the difference in meters as 

______ or _______. 
 
a. left, right 
b. above, below 
c. add, drop 
d. up, down 

Continued on next page 
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Lesson 2 Exercise, Continued 

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

questions about these items, refer to the reference page. 
 

Item Number  Answers Reference Page 
1 FDC 1-14 
2 c 1-16 
3 a 1-16 
4 d 1-17 
5 b 1-17 
6 • Laser 

• Flash-to-bang 
• Estimation 
• Map inspection 

1-25 

7 350 1-26 
8 • Mental estimation 

• Appearance of objects 
1-26 

9 When there is a difference in 
altitude of more than 35 
meters between the observer 
and the target. 

1-28 

10 d 1-28 

 
Lesson 
Summary 

In this lesson, we discussed the polar plot method, the methods for 
determining direction and distance, and techniques for determining a vertical 
shift. 
 
In the next lesson, we will cover the grid coordinate method of target 
location. 
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LESSON 3 

GRID COORDINATE METHOD 

Introduction 

 
Scope The grid coordinate method allows the forward observer to locate the target 

by giving its actual grid location.  In this lesson, you will learn how to use this 
method of target location. 

 
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify the keys for using the grid coordinate method. 
 
• Identify the equipment used during the grid coordinate method. 

 
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction  1-33 
Keys for Using the Grid Coordinate Method 1-34 
Fire Direction Center (FDC) Transmission 1-35 
Lesson 3 Exercise 1-36 
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Keys for Using the Grid Coordinate Method 

 
Description Target location by grid coordinates is the most widely used and the easiest of 

the three methods to use.  It is a natural extension of the polar plot method. 
 
Use this method to locate targets to accuracy of 100 meters (six-digit grid). 
 
Note:  When using the grid coordinate method, the forward observer’s 

location does not need to be known.   

 
Equipment To locate targets with the grid coordinate method, you will need the following 

equipment: 
 
• Map of the area 
• Protractor 
• Compass (optional) 

 
Steps  The table below lists the steps for using the gird coordinate method. 
 

Step Action 
1 Orient the map to the terrain and determine target location on the 

map. 
2 Plot the target on your map. 
3 Use proper coordinate scale on protractor and determine the grid 

coordinates of the target. 
 

Note:  When additional accuracy is required (registration/reference points or 
planned targets), you should locate targets to the nearest 10 meters 
(eight-digit grid). 
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Fire Direction Center (FDC) Transmission 

 
Announcement 
to the FDC 

Below is an example of what you would announce to the FDC to locate a 
target using the grid coordinate method: 
 
B5A, THIS IS E7K, ADJUST FIRE GRID, OVER 
 
307447 
 
INFANTRY SQUAD IN TRENCH WITH OVERHEAD COVER 
 
Note:  Although there is no requirement to send target altitude, transmitting it 

to the FDC increases the accuracy of the initial fires. 
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Lesson 3 Exercise 

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

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

 
Item 1 When using the grid coordinate method, the observer location need not be 

known to the  
 
a.  FBC. 
b.  FDA. 
c.  FDC. 
d.  FPD. 

 
Item 2 How many meters will a six-digit grid get you within a target? 

 
_____________________________________________________________ 

  
Item 3 A piece of equipment needed to locate targets with the grid coordinate 

method is 
 
a. a protractor. 
b. an aiming circle. 
c. a set of binoculars. 
d. a plotting board. 

Continued on next page 
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Lesson 3 Exercise, Continued 

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

questions about these items, refer to the reference page. 
 

Item Number  Answers Reference Page 
1 c 1-34 
2 100 1-34 
3 a 1-34 

 
Lesson 
Summary 

In this lesson, you have learned how to locate targets using the grid 
coordinate method.   
 
In the next lesson, we will cover the shift from a known point method of 
target location, and discuss techniques for determining a lateral shift, and 
techniques for determining a range shift.  
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LESSON 4 

SHIFT FROM A KNOWN POINT METHOD 

Introduction 

 
Scope In the shift from a known point method, the forward observer (FO) describes 

the target location in relation to a point of known location (reference point).  
In this lesson, you will learn how to use this method of target location.   

 
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Recall the elements used to locate targets by the shift from a known point 

method. 
 
• Identify techniques for determining a lateral shift. 
 
• Identify techniques for determining a range shift. 

 
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 1-39 
Using the Shift From a Known Point Method 1-40 
Determining a Lateral Shift 1-43 
Determining a Range Shift 1-45 
Lesson 4 Exercise 1-46 
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Using the Shift From a Known Point Method 

 
Description The shift from a known point method for locating targets is the most accurate 

of the three target location methods. 
 
This method does not require a map, and the fire direction center (FDC) does 
not need to know your position. 
 
The known points may be planned target locations or prominent terrain 
features whose locations are known by both the FO and the FDC. 

 
Elements  The following five elements are used to locate a target by shift from a known 

point: 
 
• The known point to shift from 
• The observer-target (OT) direction to the new target 
• Lateral shift (left/right distance in meters) using the W = R x M rule (mil 

relation formula) 
• Range shift (add/drop distance in meters) 
• Vertical shift (up/down distance in meters) 

 
Note:  The elements listed above are in the order that is sent to the FDC. 

Continued on next page 
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Using the Shift From a Known Point Method, Continued 

 
Steps  The table below lists the steps used for a shift from a known point. 
 

Step Action 
1 Identify the known point to the FDC. 
2 Determine the direction to the new target.  (OT direction) 
3 Determine the lateral shift from the known point to the target. 
4 Round the lateral distance to the nearest 10 meters. 
5 Report the lateral shift as a LEFT or RIGHT shift in meters, using 

your spotting direction from the known point to the new target. 
6 Determine the range shift by comparing the distance to the known 

point and the distance to the new target. 
7 Subtract the smaller distance from the larger and report the 

difference as an ADD or DROP in meters from the known point to 
the new target. 

8 Determine vertical shift in meters by comparing the altitudes of the 
known point and the new target. 

9 Subtract the smaller from the larger and report the difference as an 
UP or DOWN in meters from the known point to the target. 
 
Note:  As with the polar location, you do not need to report a 

vertical shift smaller than 35 meters. 

 
Illustration The illustration below depicts an example of using the shift from a known 

point method. 
 

Continued on next page 
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Using the Shift From a Known Point Method, Continued 

 
Announcement 
to the FDC  

Below is an example of what you would announce to the FDC to locate a 
target using the shift from a known point method: 
 
B5A, THIS IS E7K, ADJUST FIRE SHIFT, OVER 
 
SHIFT FROM AB 1001 
 
DIRECTION 6380, RIGHT 200, ADD 100, OVER 
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Determining a Lateral Shift 

 
Description When trying to locate targets using the shift from a known point method, you 

must be able to determine a lateral shift. 
 
Lateral shift is the distance LEFT or RIGHT from one object to another, 
perpendicular to your line of sight.  Determining a lateral shift is also 
important for adjusting fire. 
 
The accuracy of your lateral shift determination depends on how well you 
determine distance from you to the objects. 
 
Once you have established the distance to the target, you will use the mil 
relation formula (the “W = R×M rule”) to convert a measured angle in mils to 
a lateral shift in meters. 

 
Lateral Shift 
Determination  

The illustration below is an example when following the step-by-step 
instructions to determine a lateral shift using the mil relation formula. 
 

 
 

Continued on next page 
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Determining a Lateral Shift, Continued 

 
Steps  Using the example above, you can see the distance to the reference point is 

3100 meters, and the angle to the target is 35 mils right.  Given this 
information, you would then use the steps in the table below to find the value 
of W (distance LEFT or RIGHT in meters). 

 
Step Action 

1 Find the value of R.  Round the distance to the reference point to 
the nearest 100 meters and divide by 1000.  Use 3100 rounded to 
the nearest 100 = 3100, divided by 1000 = 3.1.  So, the value of R 
= 3.1. 

2 The measured angle is 35 mils right.  So, the value of M = 35. 
3 To find the value of W, multiply the value of R by the value of M, 

3.1 X 35 = 108.5.  Rounded to the nearest 10 meters, this is 110.  
So, the value of W = 110 right. 

 
Note:  Remember, when using the mil relation formula: 
 
           W  =  Width or lateral shift (distance) in meters. 
            R  =  Range or distance (divided by 1000) in meters. 
           M  =  Angle measured in mils.        
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Determining a Range Shift 

 
Requirement To perform a range shift, the forward observer must determine whether the 

target is a greater or lesser distance than the known point. 

 
Steps  The lateral shift gives the forward observer a point on the observer-target 

(OT) line (T’) assumed to be the same distance from him as the known point.  
Keeping this in mind, use the illustration below, while following the steps, to 
determine a range shift: 
 

 
 
 

Step Action 
1 Compare the distance to the known point and the distance to the 

new target. 
2  Subtract the smaller distance from the larger. 

 
If… Then… 

The target is further away from 
the known point 

The observer must ADD the 
estimated distance from T to 
the target. 

The target is closer from the 
known point 

The observer must DROP the 
estimated distance.  

 
Note:  The correction for a difference in distance between the known point 

and the target is expressed to the nearest 100 meters. 
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Lesson 4 Exercise 

 
Directions Complete exercise items 1 through 5 by performing the action required.  

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

 
Item 1 What are the five elements used to locate a target by using a shift from a 

known point? 
 
_______________________ 
_______________________ 
_______________________ 
_______________________ 
_______________________ 

 
Item 2 If the forward observer is determining a lateral shift in meters when locating a 

target, the ______________________________________ method is used. 

 
Item 3 When performing a range shift, you will report the difference in range as 

________ or ________ (distance in meters). 

  
Item 4 What is used to convert a measured angle in mils to a lateral shift in meters? 

 
____________________________________________________ 

 
Item 5 To perform a _______________, the forward observer must determine how 

much farther or closer the target is in relation to the known point. 

Continued on next page 
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Lesson 4 Exercise, Continued 

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

questions about these items, refer to the reference page. 
 

Item Number  Answers Reference Page 
1 
 

Known point to shift from 
OT direction 
Lateral shift 
Range shift 
Vertical shift 

1-40 

2 shift from a known point 1-40 
3 add, drop  1-40 
4 The mil relation formula 1-43 
5 range shift 1-45 

 
Lesson 
Summary 

In this lesson, we talked about locating targets using the shift from a known 
point method, techniques for determining a lateral shift, and techniques for 
determining a range shift.    
 
In the next lesson, we will cover calling for and the adjustment of fire. 
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LESSON 5 

CALL FOR AND ADJUST INDIRECT FIRE 

Introduction 

 
Scope As a forward observer, you must be proficient with your call for fire skills.  In 

this lesson, you will learn the content of a call for fire and some guidelines for 
adjusting fires. 

 
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• List the six elements of a call for fire. 
 
• Identify the elements of a call for fire. 
 
• Define angle-T. 
 
• Identify the techniques of adjusting fire. 
 
• Define corrections. 
 
• Recall the methods used to adjust fire. 
 
• Identify the methods used to conduct area adjustment fires. 
 
• Identify items in the end of mission statement.  

Continued on next page 
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Introduction, Continued 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 1-49 
Call for Fire 1-51 
Elements of a Call for Fire 1-52 
Fire and Control 1-56 
Message to Observer 1-59 
Angle-T 1-60 
Fire Mission Adjustments 1-61 
Call for Fire Transmission 1-63 
Techniques of Adjusting Fire 1-64 
Bracketing 1-71 
One-Round Adjustment 1-77 
Creeping Fire 1-78 
Offset and Fire for Effect 1-80 
Lesson 5 Exercise 1-83 
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Call for Fire 

 
Definition The call for fire is a request containing the information necessary for 

obtaining the required fire on a target.   

 
Purpose The purpose of a call for fire is to employ supporting arms fire rapidly to gain 

and maintain fire superiority or protection from enemy assaults.   
 
When you request a fire mission using the call for fire format, you give the 
firing unit all of the information, in a logical, timesaving sequence it needs to 
engage the target.   
 
The call for fire must be sent quickly, but it must be clear enough to be 
understood, recorded, and read back without error by the fire direction center 
(FDC) recorder. 

 
Elements The call for fire consists of six elements and is listed below in the order in 

which they are transmitted. 
 
• Observer identification 
• Warning order 
• Target location 
• Target description 
• Method of engagement 
• Method of fire and control 
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Elements of a Call for Fire 

 
Observer 
Identification 

Observer Identification is the first part of the first transmission.  You will 
identify yourself to the FDC by using your complete call sign.  An example 
would be 
 
Y5A this is E8M. 

 
Warning Order The warning order is the last part of the first transmission.  The warning order 

alerts the FDC that this is a call for fire, not just normal radio traffic.  The 
warning order consists of three elements: 
 
• The type of mission being requested. 
• The size of the element to fire for effect (FFE). 
• The method of target location to be used. 
 
The type of mission can be one of four types.  The table below lists the types 
of missions and their use. 

 
Type Use 

Adjust fire When the forward observer is unsure of 
target location. 

Fire for effect When the forward observer is certain target 
location is accurate. 

Suppression To bring fire upon a target quickly that is 
not active. 

Immediate suppression/smoke When engaging a target that is taking 
friendly elements under fire. 

Continued on next page 
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Elements of a Call for Fire, Continued 

 
Warning 
Order, 
continued 

In the second element of the warning order, you may request the size of the 
element to fire for effect (FFE), such as a section or platoon.  When you do 
not make a specific request, the FSC or FDC will determine the size of the 
element.  Leave the best proper determination to them. 
 
In the last element of the warning order, you will announce the method of 
target location.   
 
For a grid location, you do not need to announce a location method; the FDC 
will assume that you are going to locate the target by grid coordinates.  If you 
are going to locate the target by polar plot or shift from a known point, you 
announce either “polar” or “shift”.  For example: 

 
FIRE FOR EFFECT, POLAR, OVER.          

 
FIRE FOR EFFECT, SHIFT AB1001, OVER. 

 
Target 
Location 

The target location is the only part of the second transmission.  You will 
announce the elements of the method that you are using.  Listed in the table 
below are the methods, elements needed, and an example transmission. 

 
If Then  Example 

Grid location announce the six or 
eight digit grid 

GRID 123456, OVER 

Polar plot announce the direction, 
distance, and, if 
necessary, vertical shift 

DIRECTION 3600, 
DISTANCE 1500 

Shift from a known 
point 

announce direction, 
lateral shift, range shift, 
and, if necessary, 
vertical shift. 

DIRECTION 5700, 
LEFT 400, ADD 800, 
OVER. 

Continued on next page 
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Elements of a Call for Fire, Continued 

 
Target 
Description 

The target description is the first part of the third transmission of the call for 
fire. 
 
You must describe the target to the FDC quickly, but in sufficient detail to 
allow the FDC to determine a proper method of fire.  To do this, you will 
announce the significant components listed in the table below. 

 
Component What to describe 
Number of 
elements 

Number of vehicles or personnel, or the unit size of the 
target:  4 trucks, platoon, battalion, etc. 

Type What the target is:  troops, trucks, OP, CP, tanks, etc. 
Activity Whether the enemy is digging in, halted on the road, 

walking, etc., this will help FSC or FDC determine if there is 
time to mass fires or engage the target by other means. 

Degree of 
protection 

Whether enemy is in the open, in fighting holes, with 
overhead cover, etc., this is important in determining the 
ammunition type and quantity to be fired. 

Size Target as linear, rectangular, circular, or by using several 
sets of grids.  This component describes the target as a 
candidate for a special sheaf or gives the aim points for more 
than one firing unit in massed fires. 

 
An example of the target description would be: 
 
DISMOUNTED INFANTRY PLATOON IN THE OPEN, RADIUS 100. 

 
Method of 
Engagement 

The method of engagement gives the FDC any special instructions you have 
as to how you wish to attack the target.  This element consists of the 
following: 
 
• Type of adjustment 
• Danger close 
• Mark 
• Ammunition/volume of fire 
• Distribution 

Continued on next page 
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Elements of a Call for Fire, Continued 

 
Method of 
Engagement, 
continued 

If you do not request any special methods of engagement, the FDC will attack 
the target with the standard methods the FSC or higher HQ decide to use.   
 
Take a closer look at the special instructions under the method of 
engagement, which are listed in the table below. 

 
Special 

Instruction 
Description Transmission 

Example 
Type of 
Adjustment 

The standard type of adjustment will 
normally be one gun, one round, HE 
quick.  If you wish to engage with two 
guns, you would announce: 

…, TWO 
ROUNDS IN 
ADJUST, …. 

Danger Close This term is included when the predicted 
impact of a round is within 600 meters 
of friendly troops.  You would 
announce: 

…, DANGER 
CLOSE, … 

Mark This term is included to indicate that the 
forward observer is going to call for 
rounds either to orient himself in his 
zone of observation or to indicate targets 
to ground troops, aircraft, or other 
methods of fire support.  You would 
announce: 

…, MARK 
CENTER 
SECTOR, … 

Ammunition/ 
Volume of 
Fire 

You may request a specific shell/fuze 
mix when attacking a target, such as HE 
DELAY.  You may also request the 
number of rounds that you want to have 
fired from each gun.  (If you are 
receiving fires from an eight-gun 
platoon and you request “two rounds,” 
you will receive a total of sixteen 
rounds).    

…, TWO 
ROUNDS, HE 
DELAY, IN 
EFFECT, … 

Distribution You request the type of sheaf to be fired 
during the FFE; parallel, open, 
converged, or special.  If you request a 
special sheaf, the FDC will fire a linear, 
rectangular, circular, or irregular sheaf 
to match your target description.  If you 
make no request, the FDC will fire the 
standard sheaf. 

…, REQUEST 
CONVERGED 
SHEAF, … 
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Fire and Control 

 
Purpose The method of fire and control element indicates the desired manner of 

attacking the target, whether or not you want to control the delivery of fire, 
and whether or not you can observe the target.   

 
Method of Fire  If you want each round of the fire for effect to be fired individually, you may 

request a “platoon right,” or “section right.”  Platoon or section right is the 
command to have the FDC fire each gun separately at a timed interval (it can 
also be platoon or section left). 
 
The normal interval of time between each of the mortar’s firing is 10 seconds, 
but you may request a certain time between rounds if you desire.  When you 
request platoon or section right, the firing unit will fire each mortar 
individually, from right to left, at a timed interval.   
 
Conduct a platoon/section right or left to identify an individual mortar that is 
firing erratically or well outside the sheaf. 

 
Method of 
Control  

The method of control allows you to control many aspects of the firing of the 
mission.  You announce the method of control that you are going to use and 
follow certain procedures for using that method.  Found in the table below are 
the methods of control and their explanation. 

 
Method Explanation 

At My 
Command 

If the observer wants to control the time of delivery of fire, he 
includes “At My Command” in the method of control.  When 
the pieces are ready to fire, the FDC announces section/ 
battery/battalion is ready, over.  (Call signs are used).  The 
forward observer announces fire when he is ready for the 
pieces to fire.  At my command, remains in effect through the 
mission until the forward observer announces “Cancel At My 
Command, Over.” 

Continued on next page 
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Fire and Control, Continued 

  
Method of 
Control, 
continued 

 

Method Explanation 
Cannot 
Observe 

Cannot observe indicates that the forward observer cannot 
see the target because of vegetation, terrain, weather, or 
smoke; however, he has reason to believe that the target 
exists at the given location, and that is important enough to 
justify firing on it without adjustment. 

Time on 
Target 

The forward observer may tell the FDC when he wants the 
rounds to impact by requesting, “Time on Target (so many) 
minutes from…. Now, Over” or “Time on Target 0859, 
Over.”  The forward observer must conduct a time check to 
ensure that his watch is synchronized with the FDC’s watch. 

Continuous 
Illumination 

If the forward observer gives no interval, the FDC determines 
the interval by the burning time of the illuminating 
ammunition in use.  If any other interval is requested, it is 
indicated in seconds. 

Coordinated 
Illumination 

The forward observer may order the interval between 
illuminating and HE shells, in seconds, to achieve a time of 
impact of the HE coincident with optimum illumination, or 
he may use normal at my command procedures. 

Cease 
Loading 

Cease loading is used in the firing of two or more rounds to 
stop the loading of rounds into the guns.  The gun section 
may fire any rounds that have already been loaded. 

Check 
Firing 

Use the command “Check Firing” to cause an immediate halt 
in firing.  At anytime for any reason, if you want those 
rounds to stop, you must give the command “Check Firing.” 

Continuous 
Fire 

Continuous firing means loading and firing as rapidly as 
possible, and consistent with accuracy within the prescribed 
rate of fire for the equipment.  Firing will continue until 
suspended by the command “Cease Loading” or “Check 
Firing.” 

Continued on next page 
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Fire and Control, Continued 

  
Method of 
Control, 
continued 

 

Method Explanation 
Repeat When communicating, use extreme caution in choosing your 

words.  Certain words have a specific meaning in call for fire 
such as the word repeat.  Repeat can be given during 
adjustment or FFE missions. 
 
During 
Adjustments 

“Repeat” means to fire another round at the 
last data and adjust for any change in 
ammunition. 

During FFE “Repeat” means to fire the same number or 
rounds using the same method of FFE as 
last fired.  Changes to the number of guns, 
gun data, interval, or ammunition may be 
requested.  

 



MCI Course 0331K 1-59 Study Unit 1, Lesson 5 

Message to Observer 

 
Description After receiving the call for fire, the FDC determines how the target will be 

attacked.  That decision is announced to the forward observer in the form of a 
message to observer (MTO).  The message to observer consists of the 
following five items found in the table below. 
 

Item Information Included 
Units to Fire The battery or batteries that will fire the mission are 

announced.  If battalion is firing in effect with one 
battery adjusting, the FDC designates the FFE unit 
(battalion) and the adjusting unit by using the last 
letter of the call sign. 

Changes to the Call 
for Fire 

If the observer requested improved conventional 
munitions (ICM) in effect and the FDC decides to 
fire variable time (VT) in effect, the FDC will say 
“ALPHA, VT in effect. 

Number of Rounds The number of rounds per tube in FFE. 
Target Number If assigned target number is used to facilitate 

processing of subsequent corrections. 

 
Additional 
Information 

Some additional information that the observer will need to know when calling 
for fire include: 
 
• Angle-T 
• Direction when adjusting fire 
• Subsequent adjustments  
• Read back 
• Correction of errors 
• Authentication procedures 
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Angle-T 

 
Definition Angle-T is the angle formed by the intersection of the gun-target (GT) line 

and the observer-target (OT) line with its vertex at the target.  Angle-T 
becomes significant when it reaches 500 mils.  At that point, range changes 
begin to appear as deviation changes to the observer. 
 
Angle-T is announced to the FO when it exceeds 500 mils. 
 
When the angle-T exceeds 500 mils, the forward observer needs to cut the 
corrections in half to better adjust rounds on the target, and to compensate for 
dispersion. 

 
Angle-T 
Illustration 

The illustration below shows an example of angle-T. 
 

 
 

Note:  The MTO would read like this: 
 
           “ALPHA, VT IN EFFECT, 3 ROUNDS, AB1001, ANGLE-T,  
            OVER”, and you would acknowledge by saying: 
 
            “ALPHA, VT IN EFFECT, 3 ROUNDS, AB1001, ANGLE-T,  
            OUT.” 
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Fire Mission Adjustments 

 
Requirement When you are conducting an adjust fire mission, you will need to send your 

direction to the FDC so that they can properly orient your corrections.  If you 
locate the target by polar plot or shift from a known point, send your direction 
in the target location.  If you locate the target by grid coordinates, you will 
send your direction at the beginning of your first correction: 
 
DIRECTION 1550, LEFT 200, ADD 400, OVER. 

 
Subsequent 
Adjustments 

Once you have called or received your initial round in adjust fire, fire for 
effect, suppression, or immediate suppression, further coordinating 
communications are referred to as subsequent adjustments. You must make 
subsequent adjustments brief and to the point.   
 
If the firing unit is conducting missions for more than one forward observer 
on that net, you will need to identify yourself appropriately.  Refer below: 

 
If… Then… Example 

Transmission 
You are sole observer 
calling one mission 

send corrections without 
identifying yourself. 

DROP 100, OVER  

You are sole observer 
calling two missions 

identify the mission 
number your 
transmission pertains to. 

AB2001, LEFT 50, 
DROP 50, FFE, OVER 

You are one of two or 
more observers 
conducting missions 
on the same net 

identify yourself without 
calling the firing unit. 

THIS IS H3F, 2 
ROUNDS, DROP 50, 
OVER 

 
Read Back Every time you initiate a fire mission transmission to the firing unit, the unit 

will read it back to you.  Every time they make a fire mission transmission to 
you, you will read it back to them.  The reason for this is to avoid any 
misunderstanding in targeting information.  A mistake in target location could 
cost the wrong people their lives. 

Continued on next page 
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Fire Mission Adjustments, Continued 

 
Correction of 
Errors 

A mistake made during a transmission must be corrected clearly, so that it is 
understood as a correction of error.  If you sent this target location, 
 
SHIFT AF2001, DIRECTION 1600, LEFT 500 DROP 1000, OVER. 
 
The FDC would read back: 
 
SHIFT AF2001, DIRECTION 1600, LEFT 500 DROP 1000, OUT. 
 
As they read back, you realize that you meant to say right, not left, so you 
send: 
 
CORRECTION, RIGHT 500, OVER. 
 
The FDC should read back: 
 
SHIFT AF2001, DIRECTION 1600, RIGHT 500, DROP 1000, OUT. 
 
The same procedure applies whether you make the error in announcing or the 
FDC hears it wrong and makes the error in reading the transmission back. 

 
Authentication 
Procedures 

The FDC of the supporting arm is required to ensure that friendly personnel 
call each mission they fire.  The supporting arm will try to receive all calls for 
fire only on radio nets that are secured by encryption. 
 
When you need fire, the FDC is not going to make you wait until you can find 
a radio that has the proper encryption gear.  Instead, they will require you to 
authenticate your transmission.  When you call for fire on an uncovered net, 
the FDC will include the authentication challenge immediately after they read 
back the call for fire.  You will have to correctly answer the challenge within 
a specified time (established by the unit SOP), or they will end the fire 
mission. 
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Call for Fire Transmission 

 
Transmissions  The call for fire is sent by arranging the six elements into three transmissions 

regardless of the method of target location.  The three transmissions are listed 
below: 
 
• Observer identification and warning order 
• Target location 
• Description of target, method of engagement, and method of fire and 

control 

 
Example A complete call for fire looks like this: 

 
Observer:  Y5A THIS IS R5T, FIRE FOR EFFECT, POLAR OVER. 
 
FDC:         FIRE FOR EFFECT, POLAR, OUT. 
 
Observer:  DIRECTION 1150, DISTANCE 1050, OVER. 
 
FDC:         DIRECTION 1150, DISTANCE 1050, OUT. 
 
Observer:  10 BRDMs WITH SAGGER MISSLES, LENGTH 200, WIDTH    
                  50, ATTITUDE, 0700, HE/WP IN EFFECT, 4 ROUNDS, TIME   
                  ON TARGET, H + 40, OVER. 
 
FDC:         10 BRDMs WITH SAGGER MISSLES, LENGTH 200, WIDTH   
                  50, ATTITUDE, 0700, HE/WP IN EFFECT, 4 ROUNDS, TIME   
                  ON TARGET, H + 40, OUT. 

 



MCI Course 0331K 1-64 Study Unit 1, Lesson 5 

Techniques of Adjusting Fire 

 
Description After a round bursts, a spotting is made and a correction is transmitted to 

adjust the fires onto the target.  Upon satisfactory adjustment, the forward 
observer enters the fire-for-effect phase.  This next segment will explain the 
procedures and the conditions for adjustment of fire.   

 
Spotting Spotting is your measurement of the impact of the round in relation to the 

target and the OT line for deviation, range, or vertical shift.  
 
When you spot the impact of rounds, you determine if they are   
 
• Left or right of the target 
• Short or over the target 
• Above or below the target 
 
You should perform spottings in this order: 
 
• Vertical shift (Height of Burst (HOB))  
• Range 
• Lateral shift (Deviation) 

 
Corrections Corrections are your estimate of the adjustment necessary to cause subsequent 

impacts to occur on the target or at the proper height above the target.  Your 
corrections will make these subsequent rounds impact at a location centered 
on the OT line, at the correct target range, and sufficiently above the target to 
cause maximum effect.  
 
You will give corrections to the FDC in this order: 
 
• Lateral shift (Deviation) 
• Range 
• Vertical shift (Height of Burst (HOB)) 
 
Note:  When you perform spotting, you should observe the vertical shift first 

because it is the most difficult correction to estimate.  When you 
announce corrections; however, you give them in a standard order of 
lateral shift, range, and a vertical shift.   

Continued on next page 
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Techniques of Adjusting Fire, Continued 

 
Deviation 
Defined 

Deviation is the amount (in mils or meters) that the impact is different (left or 
right) from the OT line.  The OT line is an imaginary straight line drawn from 
the forward observer to, and through, the target. 

 
Deviation 
Spotting 

Deviation spotting is your observation of the impact of the round in relation 
to the OT line.  There are three deviation spottings; left, right, and line.  When 
you observe the impact as left or right of the OT line, you will measure the 
angle from the target to the impact and spot it as either left or right so many 
mils (e.g., 50 RIGHT).  When you observe that the impact is on the OT line, 
you will spot the round as ON LINE.  The illustrations below show deviation 
spotting with the vertex of the binocular reticle aligned with the target. 
 

 
Deviation 
Corrections 

Deviation corrections are your determination of the amount (in meters) that 
the round must be moved left or right to fall on the OT line.  You will 
determine the deviation corrections by using the W = R x M rule (mil relation 
formula) that you learned in lesson 2, page 1-28 of this study unit.  For 
adjustment procedures, you will determine the distance to the target (R), and 
call it the OT factor.  During an adjustment mission, your OT factor will not 
change.   

Continued on next page 
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Techniques of Adjusting Fire, Continued 

 
Deviation 
Corrections, 
continued 

To determine your OT factor, you take the distance to the target in thousands 
and round it to the nearest thousand.  For example, an OT distance of 4200 
meters gives you an OT factor of 4.  When the distance is less than one 
thousand meters, round it to the nearest hundred and express it in thousands.  
For example, an OT distance of 800 meters gives you an OT factor of .8.  
Some examples are listed in the table below. 
 

IF the distance to the 
target (in meters) is… 

THEN distance would 
be converted to… 

AND the OT factor 
would be… 

4000 4.0 4 
3500 3.5 4 
2700 2.7 3 
2200 2.2 2 
750 .75 .8 
640 .64 .6 

 
After spotting the impact, determine the correction (W) by multiplying the 
OT factor (R) and the deviation amount (M).  Your correction will be to the 
opposite direction of your spotting.  If you spot the impact as RIGHT, your 
correction will be LEFT, and vice-versa.  For example, if your spotting was 
50 RIGHT and your OT factor 2, your correction would be LEFT 100 
because M (50) X R (2) = W (100).  Look at the additional examples in the 
table below. 

 
OT Distance 

(Meters) 
OT Factor Spotting Deviation 

Correction 
4000 4 45R LEFT 180 
2500 2 100L RIGHT 200 
3400 3 55L RIGHT 165 
700 .7 45L RIGHT 30 

 
Note:  OT distances of 1,500 and 2,500 meters are expressed to the nearest 

even OT factor. 

Continued on next page 
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Techniques of Adjusting Fire, Continued 

 
Range Spotting Range spotting is your observation of the impact in relation to the target along 

the OT line.  Listed in the table below are seven possible range spottings. 
 

Spotting Description 
Over Rounds that are beyond the target along the OT line are 

over. 
Short Rounds that are in front of the target along the OT line are 

short. 
Target Use this spotting only in precision fire.  Rounds that strike 

the target are spotted as target. 
Range Correct Rounds that are on or very near the target along the OT 

line are range correct. 
Doubtful Rounds, which are so far left or right of the OT line that a 

definite range spotting is difficult to make. 
Unobserved Rounds that are known to have impacted, but were not seen 

by the observer, are considered unobserved.  Sometimes, 
due to terrain features, a round can be spotted as 
unobserved/over or unobserved/short. 

Lost A round whose impact cannot be determined by sight or 
sound is considered lost. 

 
Note:  The illustration below shows some examples of range spotting. 
 

 

Continued on next page 
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Techniques of Adjusting Fire, Continued 

 
Range 
Corrections 

Range corrections are your estimate of the amount (in meters) that the impact 
must be moved along the OT line to become range correct.  Range corrections 
are expressed as an ADD or DROP.  (You make range corrections in the 
opposite direction of your spotting.)  Short rounds must ADD, and over 
rounds must DROP.  You determine range corrections by measurement or 
estimation. 

 
HOB Spotting HOB spotting is your observation of the functioning (burst) of the round 

above the target.  For example, the optimum HOB for 81mm mortar 
illumination is 600 meters.  This is the height, which the illumination shell 
will function if everything is perfect, but few things go perfectly in combat.  
An HOB that causes the flare to illuminate the area for the maximum amount 
of time should be used; the flare should burn out just as it reaches the deck.  If 
the flare burned out in the air, the HOB was too high.  On the other hand, if it 
burned out seconds after hitting the deck, the HOB was too low. 
 
Adjustment of illumination rounds, with respect to direction and range is done 
the same way as high explosive (HE) rounds.  Generally, the flare should be 
adjusted slightly to the flank of the target and at approximately the same 
range.  Two additional factors, wind and terrain, influence the effectiveness of 
the illumination that parachute flares produce.  The table below explains each 
factor and action for correction. 

 
Factor Action for Correction 
Wind If there is a strong wind, it may be necessary to place the point of 

burst some distance upwind from the target so the flare drifts to 
the target location.  When continuous illumination is fired, a 
strong wind may decrease the interval of time between rounds.  
Wind direction and wind speed are the two elements to be 
considered when adjusting illumination.  The burst should be 
adjusted until it is within 200 meters of the target.  Remember the 
flare should burn out over the target. 

Terrain The terrain around the target location greatly influences the 
effectiveness of illumination in relation to the height of the 
parachute above the ground.  Over sloping terrain, the distance 
between the burst and the ground is shorter, thus the illumination 
round will reach the ground sooner.  In this case, the round must 
be adjusted higher (up) than normal.  When the target is on a 
forward slope, the round is placed on the flank and at a slightly 
shorter range. 

Continued on next page 
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Techniques of Adjusting Fire, Continued 

  
HOB 
Corrections 

To adjust the HOB, you make adjustments (UP or DOWN) in 50-meter 
increments.  You announce height adjustments after your deviation and range 
adjustments are correct.  You must know how to make corrections if the HOB 
is too high or too low. 

 
HOB Too High If the illumination round burns out in the air, you adjust the HOB by 

measuring the height that the flare burned out above the deck using the  
W = R x M rule and your OT factor to calculate a DOWN correction.  The 
result of the formula is rounded to the nearest 50-meter increment. 
 
OT factor x flare burnout in mils above ground = DOWN correction (nearest 
50-meter increment). 
 
For example:  Your OT factor is 2 and the flare burned out 60 mils above the 
ground. 
 
2 x 60 = 120 
 
Your correction would be “DOWN 100” (nearest 50-meter increment). 

 
HOB Too Low If the flare continues to burn on the ground, count the number of seconds that 

it continued to burn.  Multiply the number of seconds by the descent rate (6 
meters per second) to obtain an UP correction (rounded to the nearest 50-
meter increment). 
 
Another example:  Flare burn time is 10 seconds on the ground. 
 
Average rate of parachute fall is 6 meters per second. 
 
10 seconds burn time x 6 seconds rate of fall = height adjustment. 
 
10 x 6 = 60 meters (rounded to nearest 50-meter increment is 50 meters).  
Height adjustment is “UP 50”. 

Continued on next page 
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Techniques of Adjusting Fire, Continued 

 
HOB 
Corrective 
Action 

If the illumination round fails to function, call for a repeat.  If it fails to 
function twice, or if you see it function as soon as it hits the deck, you should 
call for an UP correction equal to the amount of the optimum HOB.  (For 
example, for an 81mm illumination round that function on the deck, you 
would send a correction of “UP 600.” 

 
Area 
Adjustment 
Fires 

Very rarely, is it possible to be on target with the first round fired at the 
target.  In most cases, you will need to adjust fire onto the target.  In adjusting 
fire, the mortars will normally fire one round of HE QUICK, which you will 
spot and correct to the target.  You will spot and correct single rounds until 
you are sure that the next round will impact near enough to the target to have 
an effect.  Then, you will call for fire for effect (FFE).   
 
The five methods that you may use to adjust fires are listed below: 
 
• Successive bracketing  
• Hasty bracketing  
• One-round adjustment 
• Creeping fires 
• Offset adjustment 
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Bracketing 

 
Successive 
Bracketing 

Successive bracketing will ensure your fire for effect rounds are within fifty 
meters of the target, and is the best method for an inexperienced observer to 
adjust rounds onto the target.  To perform successive bracketing, follow the 
steps in the table below. 

 
Step Action 

1 Correct for deviation until the round is on the OT line (this may 
take two or three corrections). 

2 Give a range correction to cause the next round to land on the 
opposite side of the target (i.e., if the first round is short, you will 
make the next one over).  The normal correction is 400 meters, but 
you may give a correction of up to 800 meters.  When the round 
lands on the opposite side of the target, you have established your 
bracket. 

3 Now give an opposite correction of half the amount, causing the 
round to land on the original side of the target.  You went over 
adding 400, now you come short dropping 200. 

4 Continue making corrections to the opposite side in half the 
amount, (add 400, drop 200, add 100, drop 50) until your last 
correction is fifty meters. 

Continued on next page 
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Bracketing, Continued 

 
Successive 
Bracketing 
Scenario 

The table below will walk you through the steps for the following scenario 
using the successive bracketing method.  
 
You observe a disabled tank in the target area.  A recovery vehicle and its 
team are in the process of recovering the tank.  You estimate the distance to 
the target as 2,750 meters.  You locate the target for the FDC and call for an 
adjust fire mission. 

 

Step Action 
1 Spot the first round. 

 
 
You spot the round as short, 30 LEFT.  You will begin by making 
only deviation corrections.  Your OT factor is 3 so the first 
correction you will send the FDC is “RIGHT 90, OVER.” 

2 Spot the second round. 

 
 
You spot the second round as SHORT, 5 RIGHT.  Since your 
deviation correction would be less than 20 meters, you consider the 
spotting to be LINE.  You proceed with the range correction and 
send the FDC “ADD 400.” 

Continued on next page 
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Bracketing, Continued 

  
Successive 
Bracketing 
Scenario, 
continued 

 

Step Action 
3 Spot the third round. 

 
 
You spot the third round as OVER, 5 RIGHT.  You have 
established a 400-meter bracket so you correct, in the opposite 
direction, half the amount of your previous correction by sending 
the FDC “DROP 200.” 

4 Spot the fourth round. 

 
 
You spot the fourth round as SHORT, 5 RIGHT.  You have 
established a 200-meter bracket.  Again, correct half the amount in 
the opposite direction by sending the FDC “ADD 100.” 

Continued on next page 
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Bracketing, Continued 

  
Successive 
Bracketing 
Scenario, 
continued 

 

Step Action 
5 Spot the fifth round. 

 

 
 
You spot the fifth round as OVER, 5 RIGHT.  You have 
established a 100-meter bracket.  Now, after you halve your 
correction in the opposite direction, you will be within 50 meters 
of the target, so you send the FDC “DROP 50” and request “FIRE 
FOR EFFECT.” 

Continued on next page 
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Bracketing, Continued  

  
Hasty 
Bracketing 

In most real time situations, the enemy is not going to wait around for you to 
get fires on them, so you will have to get rounds on the target faster than it 
takes someone to seek cover or run away.  To do this, you have to perform 
hasty bracketing.  
 
To perform hasty bracketing, you are going to spot, correct for deviation, and 
range at the same time.  You are also going to estimate the distance of the 
first burst and compare it to the distance to the target to ensure that you 
closely bracket the target with the second round (within 50 to 100 meters).  
You will then fire for effect with the third round. 

         Continued on next page 
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Bracketing, Continued 

 
Hasty 
Bracketing 
Scenario 

The table below will walk you through the steps for the following scenario 
using the hasty bracketing method. 
 
Consider the same type of disabled tank and recovery team as in the last 
situation.  This time, you have estimated the distance to the target as 2100 
meters.  Your OT factor is 2.  You locate the target for the FDC and call for 
an adjustment. 

 

Step Action 
1 Spot the first round. 

 
 

You spot the first round as SHORT, 30 RIGHT.  You estimate the 
distance to the round by flash-to-bang to be 1800.  Your range 
correction would be to add 300, but you want the second round to 
be OVER, so you add 50 to your range correction.  You send 
“LEFT 30, ADD 350” to the FDC. 

2 Spot the second round. 

 
 
You spot the impact as OVER, 10 RIGHT.  You decide that the 
impact was slightly more than 50 meters beyond the target.  You 
send “LEFT 10, DROP 50, and FIRE FOR EFFECT.” 
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One-Round Adjustment 

 
Description One-round adjustment is similar to hasty bracketing except you do not 

attempt to establish a bracket.  Instead, you calculate the deviation and range 
corrections, and send them with your request for FFE.   
 
One-round adjustments may be necessary when you have accurately located 
yourself and the target, but the firing unit’s location is not good.  One-round 
adjustment works best when you have a laser rangefinder to measure and 
compare the distances to the target and the impact, but it can be done by 
estimation if your terrain association skills are excellent. 

 
Scenario The following is a scenario and explanation of how you would conduct a one-

round adjustment. 
 
You have observed enemy soldiers in trace of a tank moving across the target 
area.  You decide to upset their day with a little VT.  You have no laser 
rangefinder, but your map is well oriented and you have a good terrain sketch.  
You estimate the target to be 820 meters from you, on an azimuth of 5150.  
(Your supporting unit has just completed a move and their location is 
uncertain).  You locate the target for the FDC by calling a grid mission. 
 
Y5A THIS IS R5T, ADJUST FIRE, OVER. 
 
GRID 123456, OVER. 
 
ENEMY TANK WITH DISMOUNTED INFANTRY HE, VT, 2RDS, OVER. 
 
Spot the round. 

 
 
You spot the round as SHORT, 25 LEFT.  You measure your deviation 
correction to be right 20 meters.  Using your map and protractor, you 
determine the distance to the burst to be 750 meters so you send your 
correction of RIGHT 20, ADD 50, and request FIRE FOR EFFECT. 
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Creeping Fire 

 
Description 
(Danger Close) 

Creeping fire is necessary when the target is close to friendly personnel.  The 
minimum safe distance is 600 meters for mortars.   
 
For creeping fires, you will pick an alternate aiming point for the initial 
round(s) (normally 200 meters beyond the target on the OT line).  Adjust the 
initial round(s) to the adjusting point with range corrections of 100 meters or 
less.  When the firing unit is advised of a danger close situation, it will fire the 
adjustments with all guns as if firing for effect except when you are adjusting 
the final protective fire (FPF). 

 
Scenario The following is a scenario and explanation of how you would conduct a 

creeping fire adjustment. 
 
An enemy infantry platoon is defending in a blockhouse along your unit’s 
avenue of approach.  Your Marines are going to assault through, but they 
need some fire support to assist them in seizing this objective.  You are going 
to provide cover with mortars by requesting some HE.  You estimate the 
direction and distance to the target as azimuth 4350 and 500 meters.  You 
request an adjust fire, danger close mission and locate the target with a polar 
plot. 
 
Y5A THIS IS R5T, ADJUST FIRE POLAR, OVER. 
 
DIRECTION 4350, DISTANCE 700 (500 + 200). 
 
INFANTRY PLATOON EMPLACED WITH OVERHEAD COVER, 
DANGER CLOSE. 

Continued on next page 
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Creeping Fire, Continued 

 
Scenario, 
continued 

Spot the first rounds. 

 
 

You spot the first rounds by spotting the center of the sheaf in relation to the 
target.  You spot the rounds as OVER, 50 RIGHT.  In creeping fires, you will 
make corrections of only 100 meters or smaller.  You send the FDC your 
correction. 
 
LEFT 50, DROP 100, OVER. 
 
Spot the second round. 
   

 
 
You spot the second rounds as OVER, LINE.  Using flash-to-bang, you 
decide the rounds are 150 meters beyond the adjusting point.  One correction 
will put you within 50 meters, so you send it with fire for effect. 
 
DROP 100, FIRE FOR EFFECT, OVER. 
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Offset and Fire for Effect 

 
Offset 
Adjustment 

Offset adjustment allows you to perform adjustment without alerting the 
target.  To perform offset adjustment, you pick an adjusting point that is far 
away from the target, such as another terrain feature.  You adjust onto that 
point until the fires are accurate.  Then, you perform a shift from a known 
point to the target with FFE.   

 
Fire for Effect Fire for effect is entered during an adjust fire mission when a satisfactory 

adjustment has been obtained; that is, when the deviation, range, and HOB (if 
firing fuze time) have been corrected to provide effects on target. 
 
The table below lists some situations that warrant the request of a fire for 
effect on targets. 

 
Situation Description 

Initial rounds on 
target 

When you are unsure of the target location but the 
initial rounds fired are on target, request FFE.  All of 
the mortars will use the same data as the adjustment 
mortar and fire the prescribed number of rounds on 
the target. 

Initial target 
location accurate 

When you are sure of the target’s exact location, you 
may request FFE and all of the mortars will fire on 
that exact target location. 

After bold shifts in 
adjustments on 
fleeing targets 

When engaging a moving target or a target capable of 
mobility, it may be necessary to make bold 
adjustments to bring fire on the target.  For example, 
an enemy unit in the open will maneuver toward 
cover once the initial rounds impact on target.  You, 
as the FO, must observe and anticipate their 
movements and be ready to change the target location 
for the FFE. 

Continued on next page 
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Offset and Fire for Effect, Continued 

  
Fire for Effect, 
continued 

 

 
Situation Description 

Last adjustment 
sent for bracketing 
or creeping accurate

Using the bracketing or creeping methods for 
adjustment does not require that you adjust on target 
before you request FFE.  If you feel that the next 
adjustment will be on target, request “FIRE FOR 
EFFECT.”  (Remember the mortar is an area weapon, 
and the rounds need only to land in the same area.) 

Repeating the last 
fire for effect 

When the FFE on target has been fired and these fires 
did not accomplish the desired effect, you can request 
a REPEAT of the FFE.  The same volume of fire will 
be placed on the same target unless you send 
adjustments and REPEAT. 

 
Terminating 
the Mission 

Upon achieving the effects desired on the target, the forward observer should 
transmit an end of mission statement to the firing unit.  The table below lists 
the four items that comprise an end of mission statement. 

 
Item Description 

Refinement 
(optional) 

If fires have been inaccurate but have produced 
sufficient results, the observer transmits a correction or 
refinement to the FDC. 
 
Example:  “RIGHT 20, ADD 20, END OF MISSION,  
                  RPG SILENCED, OVER.” 

Record as Target 
(optional) 

If the forward observer wants the target to be plotted for 
future use, he announces, “record as target.”  The FDC 
applies the refinement, conducts a replot when 
necessary, and announces the adjusted grid to the target.  
The target number should be the same number provided 
in the MTO. 
 
Example:  “RECORD AS TARGET, TARGET  
                  NUMBER AB1250, OVER.” 

Continued on next page 
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Offset and Fire for Effect, Continued 

  
Terminating 
the Mission, 
continued 

 

 
Item Description 

End of Mission “End of mission” followed by surveillance is the last 
transmission in the course of the fire mission.  Once it 
has been announced, the mission is considered to be 
terminated. 

Surveillance Surveillance should be brief but should provide casualty 
or damage information as accurately as possible.  This 
requires the correct usage of the terms destroyed, 
neutralized, and suppressed. 
 
Example:  “END OF MISSION; BMP NEUTRALIZED;  
                  ESTIMATE SIX CASUALTIES, OVER.”   
                 “RIGHT 20, ADD 20; RECORD AS  
                  TARGET, END OF MISSION, THREE  
                  TRUCKS DESTROYED, ESTIMATE 15  
                  CASUALTIES, OVER.” 

 
Note:  Termination of the fire mission is conducted in one transmission.  The 

information contained in the casualty or damage report is brief, but 
clear.  Announcing end of mission in a timely manner frees mortars 
from the fire mission as quickly as possible so they can provide 
support elsewhere. 
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Lesson 5 Exercise 

 
Directions Complete exercise items 1 through 22 by performing the action required.  

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

 
Item 1 What are the six elements of the call for fire? 

 
______________________            ______________________ 
______________________            ______________________ 
______________________            ______________________ 

 
Item 2 The warning order consists of the type of mission, the size of the element to 

fire for effect, and __________  ____________ to be used. 

 
Item 3 Through 
Item 6 

Matching:  For items 3 through 6, place the letter of the definition in column 
2 that best describes the types of missions in column 1.   

 
Column 1 

 
Column 2 

Type of Mission 
 

Definition 

___ 3.  Adjust fire 
___ 4.  Fire for effect 
___ 5.  Suppression 
___ 6.  Immediate suppression and 

immediate smoke 

a. Bring fire upon a target quickly 
that is not active. 

b. When engaging a target that is 
taking friendly elements under 
fire. 

c. When the forward observer is 
unsure of target location. 

d. When forward observer is certain 
target location is accurate. 

Continued on next page 
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Lesson 5 Exercise, Continued 

 
Item 7 Which element of a call for fire indicates how you want to attack the target? 

 
______________________________________________________________ 

 
Item 8 You spot the enemy approaching friendly units, and estimate their distance to 

be 500 meters away.  What statement must you include in your method of 
engagement?  
 
______________________________________________________________ 

 
Item 9 What are the four elements found in the message to observer (MTO)? 

 
_______________________ 
_______________________ 
_______________________ 
_______________________ 

 
Item 10 What is the definition of angle-T? 

 
___________________________________________________________ 
___________________________________________________________ 

 
Item 11 What action should the FO take when angle-T is greater than 500 mils? 

 
a. Use the bracketing method to adjust. 
b. Request fire for effect after the first round. 
c. Adjust each gun individually. 
d. Cut the corrections in half to better adjust rounds on the target. 

Continued on next page 
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Lesson 5 Exercise, Continued 

 
Item 12 Regardless of the method of target location used, the normal call for fire is 

sent in ________ parts consisting of ________ elements. 
 
a. four; six  
b. four; five  
c. three; six  
d. three; five  

 
Item 13 Spotting is _____________________________________________________ 

______________________________________________________________ 
______________________________________________________________ 
______________________________________________________________ 

 
Item 14 You should perform spottings in this order: 

 
__________________________________ 
__________________________________ 
__________________________________ 

 
Item 15 Corrections are ___________________________________________ 

________________________________________________________ 
________________________________________________________ 
________________________________________________________ 
________________________________________________________ 

  
Item 16 You spot an impacting round as 50 LEFT.  The OT distance to the target is 

3500 meters and the OT factor is 4.  What is your deviation correction? 
 
a. RIGHT 200 
b. LEFT 200 
c. RIGHT 150 
d. LEFT 150 

Continued on next page 
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Lesson 5 Exercise, Continued 

  
Item 17 What are the five methods used to adjust fires? 

 
______________________           ______________________ 
______________________           ______________________ 
______________________                           

 
Item 18 You observe a disabled tank in the target area.  The estimated distance to the 

target is 2,750 meters and the OT factor is 3.  You locate the target and call 
for an adjust fire mission.  You spot the first round as SHORT, 30 LEFT.  
Using successive bracketing, what will be the deviation correction you send 
to the FDC? 
 
a. LEFT 90 
b. LEFT 60 
c. RIGHT 90 
d. RIGHT 60 

 
Item 19 What method allows the forward observer to perform adjustment without 

alerting the target? 
 
_________________________________________________________ 

 
Item 20 When will a forward observer call for a fire for effect in an adjust fire 

mission? 
 
__________________________________________________________ 

 
Item 21 What items are needed in the end of mission statement to the firing unit? 

 
______________________             ______________________ 
______________________             ______________________ 

 
Item 22 What is transmitted for surveillance when terminating a fire mission? 

 
_____________________________________________________________ 

Continued on next page 
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Lesson 5 Exercise, Continued 

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

questions about these items, refer to the reference page. 
 

Item Number  Answers Reference Page 
1 Warning order 

Observer identification 
Target location 
Target description 
Method of engagement 
Method of fire and control 

1-51 

2 target location 1-52 
3 c 1-52 
4 d 1-52 
5 a 1-52 
6 b 1-52 
7 Method of engagement 1-54 
8 Danger close 1-55 
9 Unit to fire 

Changes to the call for fire 
Number of rounds 
Target number 

1-59 

10 The angle formed by the intersection 
of the gun-target (GT) line and the 
observer-target (OT) line with its 
vertex at the target. 

1-60 

11 d 1-60 
12 c 1-63 
13 The forward observer’s measurement 

of the impact of the round in relation 
to the target and the OT line for 
deviation, range, or vertical shift. 

1-64 

14 Height of burst (HOB) 
Range 
Deviation 

1-64 

15 Estimation of the adjustment 
necessary to cause subsequent 
impacts to occur on the target or at 
the proper height above the target. 

1-64 

Continued on next page 
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Lesson 5 Exercise, Continued 

  
Answers, 
continued 

Item Number  Answers Reference Page 
16 a 1-66 
17 Successive bracketing 

Offset adjustment 
Hasty bracketing 
One-round adjustment 
Creeping fire 

1-70 

18 c 1-72 
19 Offset 1-80 
20 When he has obtained a satisfactory 

adjustment during an adjust fire 
mission. 

1-80 

21 Refinement 
End of mission 
Surveillance 
Record as target 

1-81, 
1-82 

22 Casualty or damage report 1-82 

 
Lesson 
Summary 

In this lesson, we covered the calling for and the adjustment of fire. 
 
In the next lesson, we will cover fire missions. 
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LESSON 6 

FIRE MISSIONS 

Introduction 

 
Scope As an FO, you must not only know how to call for fire, you must also have 

knowledge of the different fire missions that you may be required to call in.  
In this lesson, you will learn the requirements for the different fire missions. 

 
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify the effects of fire missions. 
 
• Identify the types of sheaves. 
 
• Recall the four types of fire missions. 
 
• Identify the various types of special missions. 

 
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 1-89 
Planned Fires 1-90 
Effects of Fire Missions 1-93 
Sheaves 1-95 
Types of Fire Missions 1-99 
Special Missions 1-102 
Smoke Missions 1-103 
Illumination Missions 1-104 
SEAD Missions 1-106 
Lesson 6 Exercises 1-109 
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Planned Fires 

 
Purpose The purpose of planning supporting fires is to save time when computing data 

and to ensure the success of the assault or defense.  This is a big factor when 
you are depending on your supporting fire for survival, because planned fire 
takes less time to execute.   

 
Preparation In planning supporting fires, the unit commander selects targets that threaten 

the success of the unit’s mission.  These targets are sent to the fire direction 
center (FDC) for processing.  The data that will enable the mortars to engage 
these targets is computed ahead of time and each target is assigned a target 
number.  The FO needs only to refer to the target number, FDC needs only 
refer to the data listed beside each target number, and fire is delivered on the 
specific target. 

 
Responsibilities  Planning fires to support operations is an all-out effort for the unit 

commander, the FO, the FDC, and the FSCC.  The battalion commander 
dictates the mission to the unit commander.  With members of the FSCC, the 
unit commander plans and coordinates supporting fires to help his unit 
accomplish its mission.  The unit commander and the members of the FSCC 
use the intelligence information gathered on the terrain and the reported 
enemy activity in the area of operation to determine which supporting arms 
weapons will be employed to support each phase of the operation.  The unit 
commander plans and coordinates fires on target areas containing known 
enemy positions, suspected enemy positions, prominent terrain features, or 
locations that the enemy is likely to occupy to disrupt the unit’s mission.  The 
81mm mortar platoon commander coordinates the fires planned by the unit 
commander and the forward observer.    

 
Types There are two types of planned supporting fires employed by the unit 

commander.  They are 
 
• On-call fires 
• Scheduled fires 

Continued on next page 
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Planned Fires, Continued 

 
On-Call Fires On-call fires are prearranged fires planned on locations that threaten the unit’s 

mission in offense or defense.  These fires are fired only on requests from the 
FO or the unit commander in the field.  On-call fires serve the following 
purposes:   
 
• Protect the unit’s movement enroute to the objective. 
• Destroy enemy positions or targets observed by friendly units. 
• Defend friendly positions against an enemy assault. 

 
Scheduled Fires Scheduled fires are fired at a specific time and location.  This type of planned 

fire is designed to 
 
• Support the assault by gaining fire superiority. 
• Harass the enemy organization in known enemy positions. 
• Interdict or deny the enemy terrain from which he may mount an attack. 
 
Since both the FO and the FDC know planned target locations, enemy 
positions near these planned target locations may be engaged using the shift  
from a known point method. 

 
Final Protective 
Fires (FPF) 

A final protective fire is an immediately available preplanned barrier of direct 
and indirect fire designed to provide close protection to friendly positions and 
installations by impeding enemy movement into the defensive area.  The 
maneuver commander for whom it is being planned designates the location of 
the FPF. 
 
The FPF is planned to support a defensive position.  The FPF is within 200 to 
400 meters (danger close) from the friendly position, and integrated into the 
final protective line of the maneuver unit. 

 
Adjusting a 
Mortar FPF 

When a FPF with a manual FDC is established, the call for fire is similar to 
the normal call for fire in an adjust fire mission (with some exceptions). 

Continued on next page 
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Planned Fires, Continued 

 
Adjusting a 
Mortar FPF, 
continued 

If an adjustment is to be done, the target location first sent is not the location 
of the center of the FPF, but a grid a safe distance (400 to 600 meters) from 
friendly troops.  The attitude or the direction of the long axis of the FPF is 
announced.  Instead of a target description, FINAL PROTECTIVE FIRES 
is announced.  ATTITUDE AND DANGER CLOSE (if applicable) are 
announced in the method of engagement.  Creeping fires are used because of 
the danger close situation.  Corrections of 50 meters or less are not fired. 
 
Listed in the table below are the steps for adjusting an FPF. 

 
Step Action 

1 The mortar platoon will fire a platoon left or right. 
2 The observer will then select the danger close gun.  This is the gun 

whose impact was closest to the FPF line.   
3 The FO will start adjusting with that gun, using the creeping fire 

method, and will complete the adjustment of that gun before 
moving to the next gun. 

4 Once the first gun is adjusted, he will say “NUMBER ONE GUN 
ADJUSTED REPEAT NUMBER TWO.” 

5 Number two will then be adjusted in the same manner.  The 
process is complete when all guns firing the FPF have been 
adjusted. 

 
Note:  In some cases, there will not be time to adjust each gun onto the FPF.   

In this instance, the FPF will be called in and only the danger close 
gun will be adjusted. 

 
If there is no time to shoot any one of the guns, then the FO sends in the grids 
to each end of the FPF so the FDC can compute the data or he will send in the 
center grid with the length, width, and attitude.  This course of action is least 
desirable. 

 
Marking 
Rounds 

Marking rounds are used by the FSC and by FOs primarily to mark locations 
on the battlefield for close air support or other direct fire.  They are also used 
to highlight the locations of objectives or other significant regions to 
maneuver commanders in difficult or featureless terrain. 
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Effects of Fire Missions 

 
Types When targets are engaged using mortars, the intent is to achieve one of the 

following effects on a target: 
 
• Destruction 
• Neutralization 
• Suppression 
• Harassment 
• Interdiction 
• Screening 
• Illumination 

 
Destruction Destruction fire puts a target out of action permanently, inflicting thirty 

percent or more casualties.  This will render a unit combat-ineffective.  
Destruction of targets requires large ammunition expenditures that must be 
well justified. 

 
Neutralization The majority of missions fired will be neutralization missions.  Neutralization 

fire knocks a target out of action temporarily, inflicting ten percent or more 
casualties.  The fires may be delivered against a specific formation of troops 
or against an area.  Neutralization fires do not require large ammunition 
expenditures if the target is attacked with the proper ammunition. 

 
Suppression Suppression of a target limits the ability of the enemy personnel in the target 

area to perform their jobs.  Suppressive fires will either cause the enemy to 
seek cover or, when smoke is used, temporarily obscure their vision of the 
battle area.  The effect of suppressive fires usually lasts only as long as the 
fires are continued. 

 
Harassment The object of harassment fire is to reduce the combat effectiveness of the 

enemy.  It is less intense than neutralization fire, and is delivered to disturb 
the rest of the enemy troops, to curtail movement, and (by threat of losses) to 
lower morale. 

Continued on next page 
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Effects of Fire Missions, Continued 

 
Interdiction Interdiction fire is placed to disrupt functioning, delay arrival, or limit the 

advance of the enemy.  The amount of fire depends on the degree of denial 
desired. 

 
Screening This type of fire uses white phosphorus ammunition to mask friendly 

maneuver or deceive the enemy.  Coordination with higher headquarters and 
adjacent units is required.  Smoke screens are usually large enough to require 
heavy ammunition expenditure. 

 
Illumination Illumination fire is designed to illuminate the area.  It may be scheduled or 

provided on call to illuminate suspected enemy movement, permit 
surveillance of an area, or assist in adjustment of fires.  Illumination must also 
be coordinated with higher headquarters and adjacent units to prevent 
interference with other operations. 
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Sheaves 

 
Description When two or more mortars fire, they set up a pattern of bursts in the target 

area called a sheaf.  The width of a sheaf is the distance between the centers 
of the flank bursts.  The front of a sheaf is the width of the position plus the 
width of a single burst.  See the illustration below. 
 

 
 
When the mortar section or platoon engages a target, different sheaves can be 
used, which depend on the type of target being engaged.  The different types 
include the following:  parallel, converged, open, special, and standard. 

 
Parallel Sheaf A parallel sheaf is used on area targets.  With the parallel sheaf, the distance 

between impacts of rounds from two or more mortars is the same as the 
distance between the mortars.  Also, mortars all fire the same deflection.  The 
illustration below shows a parallel sheaf. 
 

 

Continued on next page 
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Sheaves, Continued 

 
Converged 
Sheaf 

The converged sheaf is used on a point target such as a bunker or machine 
gun position.  It causes rounds from two or more mortars, each firing a 
different deflection, to impact at the same point.  The illustration below shows 
a converged sheaf. 
 

 

 
Open Sheaf The open sheaf is used to engage targets that are wider than a standard sheaf 

can cover.  It separates the bursts by the maximum effective burst width of 
the shellfires.  The illustration below shows an open sheaf. 
 

 
 

Continued on next page 
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Sheaves, Continued 

 
Standard Sheaf With the standard sheaf, rounds impact within the total effective width of the 

bursts, regardless of the mortar formation.  The illustration below shows a 
standard sheaf. 
 

 
Special Sheaf The special sheaf is used in an attitude mission and when needed for the FPF.  

With the special sheaf, each mortar has a certain point to engage.  The FDC 
designs special sheaves in response to your description of the target shape and 
size.  The illustration below shows a special sheaf. 
 

 

Continued on next page 
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Sheaves, Continued 

 
Special Sheaf, 
continued 

You may describe targets as being linear, rectangular, circular, or irregularly 
shaped.  See table below. 

 
IF the 

target is… 
THEN describe… AND the transmission 

would be announced 
as … 

Linear The length and an attitude.  The 
attitude is determined by 
measuring the direction through 
the long axis of the target, 

LENGTH 500, WIDTH 
40, ATTITUDE 1600 

Rectangular The length, width, and attitude, 
exactly as you do with a linear 
target.  In this case, the width is 
more than 1/10 of the length.  With 
a linear target, the FDC places the 
burst along the line; in a 
rectangular target, the FDC places 
the bursts with respect to the edges 
of the rectangle, 

LENGTH 500, WIDTH 
100, ATTITUDE 1600 

Circular The radius.  The radius describes 
the size of the circular area, 

RADIUS 200 

Irregularly 
shaped 

Two or more grids, 2000 METERS 
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Types of Fire Missions 

 
Types There are four types of fire missions.  They are listed below: 

 
• Adjust fire 
• Fire for effect 
• Suppression 
• Immediate suppression 
 
You will achieve destruction, neutralization, or suppression of the enemy by 
performing one of the four types of fire missions.  Each mission is designed 
to bring fires to a target for different effects. 

 
Adjust Fire 
(AF) 

Adjust fire missions are fired to accurately locate and engage a target.  In 
most fire missions, adjust fire is used because of uncertain target location, 
uncertain observer location, or uncertain firing unit location.  There are two 
types of adjust fire missions:  area fire and precision fire.  Refer to the table 
below: 

 
Type  Description 

Area Used to attack an area target.  A well-defined point at or near the 
center of the area to be attacked should be selected and used as 
an aiming point.  This point is called the adjustment point. 

Precision Conducted with one weapon on a point target, and is used either 
to obtain registration corrections or to destroy a target.   

 
Fire For Effect 
(FFE) 

Firing for effect without previously adjusting to the target, is the most 
effective way of engaging the enemy with indirect fire.  Adjusting rounds will 
alert personnel in the target area and make the enemy change its posture, but 
with accurate target location and first round FFE, you will achieve the 
greatest damage to the target.   
 
To achieve the most effective FFE, you must know about the methods of 
control and sheaf types. 

Continued on next page 
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Types of Fire Missions, Continued 

 
Methods of 
Control in FFE 

You can control the timing of the FFE by putting the mission at your 
command or by coordinating a time hack.  Controlling the time to fire and 
causing the entire sheaf of rounds to impact at the target simultaneously will 
cause the greatest shock effect on the target.  Without controlling measures, 
the FDC allows each weapon to load and fire at its own speed, causing rounds 
to burst in the target area at random intervals.  If you need rounds quickly, 
you will receive them fastest by not controlling the mission. 
 
When you request a mission to be AT MY COMMAND, the supporting 
mortar unit FDC will report READY to you when they have all weapons laid 
with the correct data.  They should also report the time of flight to you.  This 
will allow you to time the impact of the rounds on the target and is useful 
when you are anticipating a target’s arrival near the impacting rounds. 
 
If you know that you want the rounds to impact at certain time, you may wish 
to coordinate the timing by giving a “time on target (TOT).”  There are two 
ways to coordinate a TOT:  by running clock or by giving a time hack. 

 
Method How to Use 
Running 
clock 

Must be on a synchronized time with supporting mortar platoon 
and FSCC.  To give the TOT a running clock, you announce the 
time to impact on the running clock (TOT at 0815).  To 
coordinate the TOT in relation to H-hour, you announce the time 
to impact in relation to H-hour (TOT at H + 4). 

Time 
hack 

To coordinate a TOT when giving a time hack, you announce 
that you are going to coordinate a hack and the time to fire from 
the hack (TOT, ten plus zero-zero, HACK).  Then you coordinate 
the hack, after receiving a proper acknowledgment to your 
announcement, by sending a short countdown and the hack, (5, 4, 
3, 2, 1, HACK).  The FDC starts timing after hearing the word 
“hack” from you. 

Continued on next page 
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Types of Fire Missions, Continued 

 
Suppression Conduct suppression missions to stop an enemy element from temporarily 

functioning.  For example, you may suppress an enemy observation post (OP) 
to stop it from directing fire on friendly units.  You may suppress an enemy 
gun position to stop its support of the enemy defense.  Conduct suppressions 
against planned targets to support a scheme of maneuver, such as suppressing 
the objective until the assault elements reach the final coordination line.  
Suppression may be conducted with HE or smoke. 
 
For a suppression mission that is planned in the operation order, no 
coordination will be necessary.  You need only request the suppression.  The 
firing unit will conduct the mission according to the operation order.  When 
you call for an unplanned suppression mission, you must tell the FDC the 
length of time that you require suppression to last.  You should also tell the 
FDC the size and nature of the target to suppress. 

 
Immediate 
Suppression 
(IS) 

Immediate suppression is an expedient measure to give you time to react to a 
situation.  This means it is a way to get the enemy off your back so that you 
can maneuver, assault the ambush, or get time to formulate a neutralization or 
destruction mission. 
 
Immediate suppression is called for only when you or your unit is suddenly 
halted or endangered by enemy activity such as an OP directing fire, a gun 
position firing on you, or a similar situation.  It should be ended as soon as 
possible, or converted into a FFE.  Your unit’s SOP or the Op order will 
dictate the shell/fuze combination and number of guns/rounds to fire in an 
immediate suppression mission.     
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Special Missions 

 
Introduction There are special missions that you must be familiar with as a FO.  These 

include the following: 
 
• Smoke missions 
• Illumination missions 
• Suppression of enemy air defense (SEAD) missions 

 
Smoke Missions When used correctly, smoke can effectively reduce the enemy’s effectiveness 

in both daytime and at night.  Smoke, combined with other suppressive fires, 
provides increased opportunities for maneuver forces to deploy and aircraft to 
attack front line targets.  This enhances the chances of mission 
accomplishment without catastrophic losses.  Whether used in the offense or 
the defense, smoke can minimize vulnerability and maximize effectiveness. 

 
Illumination 
Missions 

Illumination can be used to help friendly forces locate themselves or to aid in 
navigation and maneuver at night.  Also, it can be used to locate enemy 
positions or identify enemy movement, and to harass the enemy by exposing 
him or blinding his night vision equipment.  Most often, it is used to locate 
enemy positions at night so that they can be engaged.   

 
SEAD Missions SEAD is that activity, which neutralizes, destroys, or temporarily degrades 

enemy air defenses in a specific area by physical attack, deception, or 
electronic warfare.   
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Smoke Missions 

 
Uses Mortar techniques used in attacking targets with smoke are influenced by 

factors independent of the mission.  Those factors include weather, terrain, 
dispersion, adjustment, distribution of fire, ammunition availability, and 
others.  Smoke can be used for obscuring, screening, deception, and signaling.  
 
The two types of smoke missions that an FO may call in are listed below: 
 
•  Immediate smoke 
•  Quick smoke 

 
Immediate 
Smoke 

Place immediate smoke directly on the enemy position to obscure enemy 
visual observation of friendly territory and to produce casualties.  This 
mission is used to obscure the enemy’s vision for short periods and is not 
intended as a screening mission.  Immediate smoke is effective only against a 
pinpoint target or a small area target less than 150 meters in diameter. 

 
Quick Smoke The objective of quick smoke is to obscure the enemy’s vision or to screen 

maneuver elements.  The mission is begun by adjusting with HE, changing to 
smoke when within 200 meters of the adjusting point, and then firing for 
effect with smoke.  The quick smoke mission is used to obscure an area up to 
600 meters wide.   

 
Consideration Since the primary consideration for smoke missions is that they accomplish 

their purposes without interfering with friendly troops, these missions require 
considerable planning.  Authority to fire then rests with the senior commander 
of the troops affected. 

 
Briefing Because of the many clearances required to fire quick smoke, the FDC 

normally will have ample time to brief you on the mission.  Their briefing 
will include a map reconnaissance of the area to be screened so that you will 
have no difficulty identifying it on the ground and the selection of an OP from 
which the entire screen can be observed.  At the appointed time, usually 10 to 
20 minutes before the mission is to be fired, you will send the call for fire.  
This allows the data and the ammunition to be prepared in advance.  You will 
need to check the wind so that the call for fire can specify the wind direction. 
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Illumination Missions 

 
Procedures In the call for fire, illumination is given by the FO as the type of projectile 

and the appropriate range or the lateral spread is given as the distribution.  
Discussed in the table below are procedures for adjusting illumination.   

 
Procedure Description 
Range and 
deviation 

Adjustments are made by use of standard observed fire 
procedures.  The adjustment of illumination to within 200 m of 
the adjusting point is considered accurate because of the size 
of the area lit by the flare.  Corrections of less than 200 meters 
should not be made. 

Position of 
flare 

The correct position of the flare in relation to the area to be lit 
depends on the terrain and wind.  The flare should be 
positioned to one flank of the area at about the same range.  In 
a strong wind, the point of burst must be some distance 
upwind from the area to be lit.  If the target is on a forward 
slope, the flare should be on the flank at a slightly shorter 
range.  For illuminating a prominent object, better visibility is 
obtained if the flare is placed beyond so the object is 
silhouetted.   

Height of 
burst 
(HOB) 

When adjusting illumination for HOB, your ultimate goal is to 
have the flare to burn out just as it is striking the deck.  These 
corrections are made in multiples of 50 meters; variations in 
time of burning between individual flares make any finer 
adjustments pointless. 

 
When the forward observer has located a target suitable for HE or other fire, 
he initiates a call for fire in the normal manner.  If no better means of 
designating the location of the target is possible, the burst center of the 
illumination can be used as a reference point. 

Continued on next page 
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Illumination Missions, Continued 

  
Coordinated 
Illumination 

Once the forward observer has adjusted the illumination shell to the desired 
location, he announces COORDINATED ILLUMINATION.  Another round 
of illumination is fired.  At the time the target is best illuminated, the observer 
announces “ILLUMINATION MARK” to tell the FDC the exact time the 
target is best illuminated.  The FDC times the interval between the actual 
firing of the illuminating round and the receipt of the observers illumination 
mark.  By comparing this time interval with the time of flight of the HE, the 
FDC can control the firing of the HE rounds so they arrive at the target during 
the maximum illumination.  If the observer chooses to control the firing, he 
announces “SHELL AT MY COMMAND” as the method of control. 

 
Continuous 
Illumination 

Because of the amount of ammunition expended, the least desirable method is 
for the forward observer to request “CONTINUOUS ILLUMINATION”.  In 
this technique, the FDC fires illumination continuously while the forward 
observer adjusts HE. 
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SEAD Missions 

 
Methods The three ways in which SEAD mission can be conducted are listed below: 

 
• Continuous 
• Interrupted 
• Nonstandard 

 
Continuous  A continuous SEAD is a standard program of suppressive fires delivered 

during the critical portion of the friendly aircraft’s attack phase and egress, 
specifically from one minute prior to initial impact of aircraft ordnance until 
one minute after initial impact of aircraft’s ordnance.  This program is 
requested by stating “continuous” in the method of fire and control. 

 
Interrupted  An interrupted SEAD is a standard program of suppressive fires delivered 

during the critical portion of the friendly aircraft’s attack phase, specifically 
from one minute prior to initial impact of aircraft ordnance until thirty 
seconds prior to initial impact of aircraft’s ordnance.  This program is 
requested by stating “interrupted” in the method of fire and control. 

 
Nonstandard  A nonstandard SEAD is used when the duration is deviating from the 

standard type of SEAD.  A timeline of fires must be transmitted to the FDC 
per established procedures in transmitting a schedule of fires.   
 
The illustration below depicts the different SEADs’ timeliness. 
 

 

Continued on next page 
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SEAD Missions, Continued 

 
Control 
Measures 

To ensure that SEAD procedures are standardized, the following techniques 
will be used: 
 
• Marks do not have to be by indirect fire all of the time.  You can use lasers, 

direct fire marks, and verbal orientation provided positive identification is 
made.  The laser is the most preferred.  When using the mark, it must be 
within 300 meters of the target.  If a mark is necessary, always plan an 
alternate mark. 

 
• Suppression will be one volley every thirty seconds. 
 
• White phosphorous marks are the standard, impacting 30 seconds prior.  If 

used, illuminating round marks will be planned at 45 seconds prior to 
aircraft time to target.  Laser marks are mission dependent and must be 
coordinated with the Forward Air Controller. 

 
• The synchronized clock on universal time is the primary method for 

coordinating timing.  Elapsed time (time to target) is used in the absence of 
a synchronized clock. 

 
• The supporting arm unit (i.e., artillery, mortars) must receive the SEAD 

mission no less than six minutes prior to aircraft event time. 

Continued on next page 



MCI Course 0331K 1-108 Study Unit 1, Lesson 6 

SEAD Missions, Continued 

 
Call For Fire 
(SEAD Mission 
Only) 

The call for fire format is the same as any other mission when calling for fire.  
When calling in a SEAD mission, some additional data is needed in the target 
location description because you must describe both the position to mark and 
the position to suppress.  Listed below are some examples. 
 
Target location 
 
• Grid:    Suppression grid, mark grid 
 
• Polar:  Suppression direction 6300, distance 2400, up 40:  Mark direction  

            6340, distance 2500, up 45 
 
• Shift:  Suppression direction 6300, right 180, add 600, up 45:  Mark  

           direction 6340, right 200, add 700, up 50 
 
Also, you will need to know the following information for the method of fire 
and control: 
 
Method of fire and control:   Type – continuous, interrupted, or 
nonstandard.  Duration – not specified if using continuous or interrupted.  
Timing – Time on Target or Time to Target. 
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Lesson 6 Exercise 

 
Directions Complete exercise items 1 through 17 by performing the action required.  

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

 
Item 1 Through 
Item 3 

Matching:  For items 1 through 3, place the letter of the definition in column 
2 that best describes the effects of fire in column 1.   

  

 
Column 1 
 
Type of Sheaf 

Column 2 
 
Definition 

  
___ 1. Destruction 
___ 2.  Neutralization 
___ 3.  Suppression 
 

a. Knocks a target out of action temporarily, 
inflicting ten percent or more casualties. 

b. Limits the ability of the enemy personnel 
in the target area to perform their jobs. 

c. Puts a target out of action permanently 
inflicting thirty percent or more 
casualties. 

 
Item 4  
Through Item 8 

Matching:  For items 4 through 8, place the letter of the definition in column 
2 that best describes the type of sheaf in column 1.   

 
Column 1 
 
Type of Sheaf 

Column 2 
 
Definition 

  
___ 4.  Parallel 
___ 5.  Open 
___ 6.  Converged 
___ 7.  Special 
___ 8.  Standard 

a. To engage targets that are wider than a 
standard sheaf can cover.  All mortars 
fire a different deflection. 

b. Rounds impact within the total effective 
width of bursts, regardless of the mortar 
formation. 

c. Used on area targets.  All mortars fire the 
same deflection, elevation, and charge. 

d. Used in an attitude mission and when 
needed for the FPF. 

e. Used on a point target such as a bunker 
or machine gun position.  

Continued on next page 
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Lesson 6 Exercise, Continued 

  
Item 9 What are the four types of fire missions? 

 
________________        _________________ 
 
________________        _________________ 

  
Item 10 What is smoke used for? 

 
____________________________________________________________ 

  
Item 11 After suppressing a pinpoint target with HE you decide that you are not 

getting the results desired and decide to suppress the target by obscuration so 
that your forces can maneuver.  What type of smoke mission will you call 
for? 
 
____________________________________________________________ 

 
Item 12 Your unit is getting ready to move out and up ahead you encounter an area 

that is approximately 400 meters wide in which you will need to screen for 
the maneuver element.  What type of smoke mission will you be calling for? 
 
____________________________________________________________ 

 
Item 13 When calling for a quick smoke mission, how close to the target must you 

first adjust HE rounds? 
 
____________________________________________________________ 

 
Item 14 When adjusting illumination for height of burst (HOB), what is your ultimate 

goal? 
 
___________________________________________________________ 

Continued on next page 
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Lesson 6 Exercise, Continued 

  
Item 15 Which type of SEAD provides suppressive fires from one minute prior to 

initial impact until one minute after the impact of the aircraft’s ordnance? 
 
____________________________________________________________ 

  
Item 16 Which of the following is an example of a SEAD shift mission as given in the 

target location of the call for fire? 
 
a. “Suppression direction 6300, right 180, add 600, up 45, over.” 
b. “Grid to suppress 456123, grid to mark 462129, over.” 
c. “Suppression direction 6300, distance 2400, up 40, mark direction 6340,  
       distance 2500, up 45, over.” 
d. “Suppression direction 6300, distance 2413, vertical angle plus 05, over.” 

 
Item 17 Which of the following is an example of a SEAD polar mission as given in 

the target location of the call for fire? 
 
a.  “Suppression direction 6300, right 180, add 600, up 45, over.” 
b.  “Grid to suppress 456123, grid to mark 462129, over.” 
c.  “Suppression direction 6300, distance 2400, up 40, mark direction               
      6340, distance 2500, up 45, over.” 
d.  “Suppression direction 6300, distance 2413, vertical angle plus 05,   

 over.” 

Continued on next page 
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Lesson 6 Exercise, Continued 

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

questions about these items, refer to the reference page. 
 

 
Item Number  Answers Reference Page 

1 c 1-93 
2 a 1-93 
3 b 1-93 
4 c 1-95 
5 a 1-96 
6 e 1-96 
7 d 1-97 
8 b 1-97 
9 Adjust fire, Fire for effect, 

Suppression, Immediate 
suppression 

1-99 

10 obscuring, screening, 
deception, and signaling 

1-103 

11 Immediate smoke 1-103 
12 Quick smoke 1-103 
13 200 meters 1-103 
14 To have the flare burn out just 

as it is striking the ground. 
1-104 

15 Continuous  1-106 
16 a 1-108 
17 c 1-108 

 
Lesson 
Summary 

In this lesson, we talked about fire missions. 

 
Study Unit 1 
Summary 

In this first study unit, you have been provided with the information necessary 
to function as a forward observer.  You have learned about target location, 
calling for and adjusting indirect fire, and fire missions. 
 
In the next study unit, you will be provided with information on the Fire 
Direction Center (FDC). 
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STUDY UNIT 2 

THE FIRE DIRECTION CENTER 

Overview 

 
Scope This study unit will provide you with the information and tools necessary to 

function in the fire direction center (FDC).  You will be instructed on the 
procedures regarding the equipment used and how fire missions are 
processed.     

 
In This Study 
Unit 

This study unit contains the following lessons: 

 
Lesson See Page 

Equipment Used in the Fire Direction Center 2-3 
Plotting Board Procedures 2-23 
Processing Fire Missions 2-47 
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LESSON 1 

EQUIPMENT USED IN THE FIRE DIRECTION CENTER 

Introduction 

 
Scope When operating as part of the fire direction center (FDC), you must be 

proficient in a variety of areas.  One of the first things you must be familiar 
with is the equipment that you will use.  

 
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify the characteristics of the M2 compass. 
 
• Identify the purpose of the M2A2 aiming circle. 
 
• Identify the equipment used by the FDC. 

 
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 2-3 
Fire Direction Center Structure 2-4 
M2 Compass 2-6 
M2A2 Aiming Circle 2-10 
M16 Plotting Board 2-14 
Lesson 1 Exercise 2-20 

 



MCI Course 0331K 2-4 Study Unit 2, Lesson 1 

Fire Direction Center Structure 

 
Responsibilities The FDC is the command post of a mortar platoon.  It receives calls for fire, 

determines firing data, and issues fire commands to the mortars.  The FDC 
also determines and applies corrections to chart data and to standard firing 
table values to achieve firing accuracy.  It can be thought of as the brains or 
nerve center of the platoon. 
 
The fire direction center is the element of the indirect fire team that exercises 
fire direction.  The basic definition of fire direction is the tactical and 
technical employment of firepower.  It is also the exercise of tactical control 
of one or more units in the selection of targets, the massing and distribution of 
fire, and the allocation of ammunition for each mission.  Fire direction also 
includes the methods and techniques used in FDC’s to convert calls for fire 
into proper fire commands.   

 
Objectives To take full advantage of effective fire direction principles, the FDC must be 

capable of accomplishing four basic objectives, which are listed below: 
 
• Provide continuous, accurate, and responsive fire under all conditions of 

weather, visibility, and terrain. 
 
• Flexible enough to engage all types of targets over a wide area. 
 
• Promptly mass all fires from available firing units. 
 
• Promptly distribute fire on numerous targets within the target area, or 

multiple fire missions. 

 
Functions  There are four major functions performed by the FDC. With respect to the 

functioning of the indirect fire team.  Below is a list of those four functions in 
the order in which they are performed. 
 
• The FDC receives and records the call for fire transmitted by the forward 

observer (FO). 
 
• Using the call for fire as a guideline, the FDC locates and plots the target 

locations using the same method used by the FO. 

Continued on next page 
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Fire Direction Center Structure, Continued 

 
Functions, 
continued 

 
• The FDC computes the firing information the mortars need to engage the 

target.  This information is called “firing data.” 
 
• The FDC will announce the fire commands to the appropriate number of 

mortars to fire. 
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M2 Compass 

  
Characteristics Now that we discussed the structure of the FDC, we will discuss the compass 

that is used in operations in the FDC. 
 
The M2 compass is an instrument that provides slope, angle of site, and 
azimuth readings.  It is graduated in mils and it can be used to read a grid 
azimuth or a magnetic azimuth.  The main characteristics of the compass are 
 
• Angle of sight scale 1200-0-1200 millimeter (mils) 
• Azimuth scale 0-6400 mils 
• Dimensions when closed 2-3/4 inches by 1-1/8 inches 
• Weight 8 ounces 

 
Parts The parts of the M2 compass are 

 
• Compass body assembly — A circular glass window, hinge assembly, hole 

in the cover that coincides with the oval window in the mirror, and the 
sight line. 

 
• Angle of sight mechanism — Attached to the bottom of the compass, it 

consists of an actuating lever, leveling assembly, and an elevation scale 
that is graduated 0 to 1200 in 20 mil increments in two directions, and 
numbered every 200 mils. 

 
• Magnetic needle and lifting mechanism — Consists of a magnetic needle, 

jewel housing, and a lifting pin. 
 
• Azimuth scale and adjuster —  A circular dial geared to be adjusted, can be 

rotated 900 mils in either direction, azimuth scale index arrow, the scale is 
graduated from 0 to 6400 in 20 mil increments, and numbered every 200 
mils. 

 
• Front and rear sights — The front sight is hinged to the compass cover and 

may be folded when not in use.  The rear sight has two parts consisting of 
the rear sight and the holder. 

Continued on next page 
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M2 Compass, Continued 

 
Illustration The illustration below depicts the M2 compass. 

 

 
 
  

 

Continued on next page 
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M2 Compass, Continued 

 
Declination of 
the Compass  
 

The M2 compass is the most preferred compass used to lay in the gunline, but 
prior to doing this, you should ensure the compass is declinated.  There are 
two methods you can use to declinate the compass, using a surveyed 
declination station and the field expedient method.  

 
Surveyed 
Declination 
Station Method 

To declinate the M2 compass using the surveyed declination station, you 
would follow the steps in the table below. 

 
Step Action 

1 Set the M2 compass on an aiming circle tripod over the orienting 
station, and center the circular level. 

2 Sight in on the known surveyed azimuth marker. 
3 Using the azimuth adjuster scale, rotate the azimuth scale until it 

indicates the same as the known surveyed azimuth. 
4 Recheck sight picture and azimuth to the known point.  Once the 

sight picture is correct, and the azimuth reading is the same as the 
surveyed data, the M2 is declinated. 

 
Field Expedient 
Method 

To declinate the M2 compass using the field expedient method, you would 
follow the steps in the table below. 

 
Step Action 

1 Using the azimuth adjuster scale set off the grid-magnetic (G-M) 
angle (shown on the bottom of all military maps). 

2 Once the G-M angle has been set off on the azimuth scale, the M2 
compass is declinated. 

 
Note:  This method does not compensate for the error that could be inherent     
           in the compass. 

Continued on next page 
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M2 Compass, Continued 

 
Use The compass should be held as steadily as possible and should be kept away 

from metallic objects in order to obtain an accurate reading.  You can use the 
M2 compass to measure magnetic azimuths, grid azimuths, and angles of site.  

 
Magnetic 
Azimuth 

Measuring a magnetic azimuth — To measure a magnetic azimuth, you must 
follow the steps below.  

Step Action 
1 Zero the azimuth scale by turning the scale adjuster. 
2 Position the cover at a 45-degree angle so the scale is visible in the 

mirror. 
3 Adjust the front and rear sights to the desired position. 
4 Level the compass and read the black arrow. 

 
Grid Azimuth Measuring a grid azimuth — To measure a grid azimuth, you must follow the 

steps below.  
Step Action 

1 Index the known declination constant on the azimuth scale by 
turning the azimuth scale adjuster. 

2 Measure the azimuth as described above. 

 
Angle of Site Measuring an angle of site — To measure an angle of sight or vertical angle 

from the horizontal, follow the steps below.  
Step Action 

1 Hold the compass left side down with the cover at a 45-degree 
angle. 

2 Sight on the point to be measured. 
3 Center the bubble in the elevation level vial (reflected in the 

mirror) with the level. 
4 Read the angle on the elevation scale opposite the index mark.  The 

section of the scale graduated counterclockwise from 0 to 1200 
mils measures plus angles of site.  The section of the scale 
graduated clockwise from 0 to 1200 mils measures minus angles of 
site. 
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M2A2 Aiming Circle 

 
Characteristics The M2A2 aiming circle is a lightweight surveying instrument used for the 

precise measurement of the azimuth and elevation angles of a ground or aerial 
target with respect to a pre-selected baseline as required for the orientation of 
indirect fires. 
 
It is another one of the directional tools, which is used to lay the mortars 
parallel.  The main characteristics of the aiming circle are listed below: 
 
• Weight with out equipment – 9 pounds 
• Weight with equipment without batteries – 21 pounds 
• Azimuth rotation – 6400 mils 
• Elevation (maximum) – 1100 mils 
• Depression (maximum) – 400 mils 
• Magnification – 4 power 
• Field of view – 10 degrees 

 
Parts The aiming circle consists of the following accessories:  aiming circle cover, 

M24 tripod, and an accessory kit.  The kit includes an M51 instrument light, 
backplate, cloth cover, plumb bob, and a lamp holder remover all mounted on 
the tripod.  See illustration below. 
 

 

Continued on next page 
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M2A2 Aiming Circle, Continued 

 
Leveling Knobs There are three leveling knobs on the base of the aiming circle used for 

leveling the tubular level on the telescope body.  There is also one circular 
level for rough leveling.  The leveling knobs are also used for rough level. 

 
Orienting 
Knobs 

The orienting knobs are used for traversing without changing the setting on 
the recording motion.  This can be accomplished quickly by pulling back and 
rotating on both the orienting knob and the azimuth micrometer knob. 

 
Telescope The elbow telescope has a magnified power of 4× and contains cross lines to give 

angular and elevation readings.  The telescope has an externally stowed filter and a 
slotted bracket for mounting the instrument light.  The scales are graduated from 0 
to +800 mils in black, and from 0 to 400 in red with a leveling vial attached to the 
side for accuracy.  When both scales are set at 0, the bubble should be level. 

 
Magnetic 
Compass 

There is a magnetic compass located in the body of the aiming circle.  The 
needle aids in finding the relationship between grid and magnetic north.  You 
must be sure to lock down the lever when not in use to prevent any damage to 
the magnetic compass.  There is also a notation pad located on the baseplate 
of the aiming circle used for notating your declination or other data, which 
will consist of DEC constant, your name, date, and declination station. 

 
Upper/Lower 
Motion 

There are two motions on the aiming circle.  The upper motion, azimuth 
micrometer knob, which is recording, and a lower motion, azimuth-orienting 
knob, which is a non-recording motion.  The lower motion may be locked in any 
position.  The azimuth micrometer knob is used to traverse left to right up to 
6400 mils to change data on the aiming circle.  The orienting knobs are used to 
traverse the aiming circle without disturbing the data already on the sight. 
 

 

Continued on next page 



MCI Course 0331K 2-12 Study Unit 2, Lesson 1 

M2A2 Aiming Circle, Continued 

 
Illustration The illustration below depicts the parts of the aiming circle. 

 

 

 
Declination of 
the Aiming 
Circle 

The declination constant of an instrument is the clockwise angle between grid 
north and magnetic north.  The purpose of declinating is to remove any error 
from the aiming circle and determine a DEC constant.  Artillery survey teams 
set up DEC stations; they consist of a station marker and at least two known 
points.  You can declinate with just one point but this reduces accuracy. 
 
The aiming circle should be declinated under the following circumstances: 
 
• When moved over 25 miles from the last DEC station 
• Upon return from repair 
• Thirty days from last declination 
• After being dropped 
• When exposed to an electrical storm 

Continued on next page 
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M2A2 Aiming Circle, Continued 

 
How To 
Declinate 

The following table is an example of how you would declinate the aiming 
circle: 
 

Step Action 
1 Set up and level over a station marker using the plumb bob, which 

is attached to the securing screw on the tripod. 
2 Place the grid azimuth of your first surveyed point on the scales 

using the azimuth micrometer knob (upper recording motion).  
Using the azimuth-orienting knob (non-recording motion), place 
the vertical line on the left edge of the first surveyed point.     

3 With the upper recording motion, rotate the aiming circle to north; 
release the magnetic needle and center the needle using the upper 
recording motion.  Once centered, read your azimuth scale for your 
first point, that is the DEC for station one. 

4 Repeat these steps for the next two surveyed points.  Add all three 
readings together and divide by three, this is your DEC constant, 
which will be written on your notation pad. 

 
 

 
 

Note:  All of the readings taken should be within 2 mils of each other.  After 
several attempts if the readings are still not within 2 mils, turn the 
aiming circle into the armorer.  If your plumb bob is not centered over 
the station marker, your readings will be off. 
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M16 Plotting Board 

 
Introduction These days the mortar ballistic computer (MBC) is usually the primary means 

for computing data; however, the plotting board should always be used to 
double check the MBC data.  Besides, if the MBC becomes inoperable, you 
must be proficient with the plotting board in order to provide fire support. 
 
The information presented in this section covers the M16 training device 
supplied to you for use with this text.  Although the plotting board your FDC 
uses is slightly different, the procedures you will learn for computing data are 
applicable to either plotting board. 

 
Description and 
Parts  

The M16 plotting board is a fire direction tool designed to give the FDC 
plotters information.  It is used to measure deflection, range, and azimuth 
from the mortar to the target. 
 
The plotting board consists of three parts, which are listed below: 
 
• Base 
• Disk 
• Range scale and range arms 
 
Look at the plotting board that has been supplied with this course so you can 
have a better idea of each part being described.  The first part we will cover is 
the plotting board base. 
 

 

Continued on next page 
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M16 Plotting Board, Continued 

 
Base The plotting board base is a white plastic sheet that is bonded to a metal 

backing.  Printed on the base is a grid system similar to a map grid system.  
The grid is designed to give more accuracy in fire direction; each of the large 
black grids represents a 500 meter by 500-meter area, and the smaller squares 
represent a 50 meter by 50-meter area. 
 
The heavy vertical line in the center, which divides the grid system, is called 
the base index line and is used to measure the range between two points on 
the grid system.  The vertical index line is marked and numbered every 100 
meters from the center (pivot point) of the grid system to 3100 meters, with a 
total range from the pivot point of 3200 meters. 
 
At the top of the base is a scale called the vernier scale and it runs from 0-10 
on both sides.  Each tic is equal to 1 mil and it is marked every 5 mils.  This 
scale is used to measure deflections of less than 10 mils.    
 

 
 

Continued on next page 
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M16 Plotting Board, Continued 

 
Disk The disk is a round, clear piece of plastic attached to the base of the plotting 

board at the center.  It is marked every 100 mils and divided every 10 mils 
with a longer line at every 50 mils, giving a complete circle of 6400 mils. 
 

 

Continued on next page 
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M16 Plotting Board, Continued 

 
Range Arm and 
Range Scale 
Arm 

The range arm is a thin strip of clear plastic that is also attached to the center 
of the plotting board and contains similar range and vernier scales to those of 
the base.  The range arm is used when the mortars are plotted at the pivot 
point.  It is used to measure range from the center of the grid system.  The 
range scale arm is a transparent plastic device that has a knob with pivot pin, 
two range scales (one on each edge), a protractor on the right bottom, and a 
vernier scale along the top.  The range scales are numbered every 100 meters 
and graduated every 50 meters.  The protractor is graduated every 100 mils 
from 0 to 1600 mils. 
 

Continued on next page 
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M16 Plotting Board, Continued 

 
Principles of 
Operation 

The principles of using the plotting board are similar to those for a map and a 
compass.  The grid squares on the base substitute for the grid squares on the 
map; the mil direction scale on the disk substitutes for the direction scale on 
the compass.  Using map and compass principles, you can determine target 
locations and their relationship to the mortar position.  Once the mortar 
position is established and plotted on the board, the range and direction from 
the mortar position to the target can be determined.  By rotating the disk, the 
FDC plotter/recorder can look at the target location from the FO’s point of 
view or from the direction from which the mortars are located.   
 
Plotting should be done with a very sharp, soft lead pencil (No. 2 or softer).  
You must be careful when placing a plot on a disk, for a very small plotting 
error could cause the final data to be off as much as 25 meters in range and 
more than 10 mils in deflection.  To avoid distortion, you should place your 
eye directly over the location of a point and hold your pencil perpendicular to 
the board.  The plot should be so small that it is difficult to see.  For ease of 
identification, you can circle and number each plot.  You should not use map 
pins, needles, ink pens or grease pencils.  Using these items will damage the 
board.   

 
Determining 
Azimuth 

To determine azimuths, read the first three numbers from the azimuth disk, 
left of the azimuth disk, left of the index mark.  Read the fourth number, or 
the last mil, by using the azimuth disk and the right side of the vernier scale. 
 
Using the illustration on the previous page, follow the steps in the table below 
to determine an azimuth of 3033. 
 

Step Action 
1 The first and second numbers are the first 100-mil indicator to the 

left of the index mark (30). 
2 To obtain the third number, count the 10-mil graduations between 

the 100-mil indicator and the index mark (3). 
3 The fourth number, or last mil, is read by counting the 1-mil 

graduations from 0 to the right on the vernier scale until one of the 
1-mil graduations align with one of the 10-mil graduations on the 
azimuth disk (3).  

Continued on next page 
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M16 Plotting Board, Continued 

 
Care and 
Maintenance 

The plotting board must be handled with extreme care.  Any mishandling of 
the plotting board may have a detrimental effect of its accuracy when plotting 
points.  When not in use, you should keep the board clean and dry.  When 
being stored, the plotting board should be placed base down in the carrying 
case and placed on a horizontal surface, being careful not to place anything on 
top of the board.   
 
You should clean the components of the board with soap and water.  Wipe 
dry with a soft cloth, and lubricate the pivot points with aircraft grease. 
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Lesson 1 Exercise 

 
Directions Complete items 1 through 5 by performing the action required.  Check your 

answers against those listed at the end of this lesson. 

 
Item 1 The M2 compass is an instrument that provides slope, ________________, 

and azimuth readings. 
 
a. site 
b. sight mechanism 
c. angle of site  
d. 45-degree 

 
Item 2 The ______________ is used for the precise measurement of the azimuth and 

elevation angles of a ground or aerial target.   
 
a. M2 compass 
b. M2A2 aiming circle 
c. any directional tool 
d. M16 plotting board 

 
Item 3 The directional tool used to lay the mortars parallel is the 

 
a. lensatic compass.  
b. M16 plotting board. 
c. protractor. 
d. M2A2 aiming circle. 

 
Item 4 Which is a reason to redeclinate the aiming circle? 

 
a. By order of gunner 
b. After being dropped 
c. Gun laid within 0 to 1 mil 
d. Properly setting up M2 aiming circle 

Continued on next page 
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Lesson 1 Exercise, Continued 

 
Item 5 The directional tool used to measure deflection, range, and azimuth from the 

mortar to the target is the  
 
a. M16 plotting board. 
b. M2 compass. 
c. MNM range card. 
d. M24 tripod. 

Continued on next page 
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Lesson 1 Exercise, Continued 

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

questions about these items, refer to the reference page. 
 

Item Number Answers Reference Page 
1 c 2-6 
2 b 2-10 
3 d 2-10 
4 b 2-12 
5 a 2-14 

 
Lesson 
Summary 

In this lesson, we talked about the equipment used in the FDC. 
 
In the next lesson, we will cover the plotting board procedures. 
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LESSON 2 

PLOTTING BOARD PROCEDURES 

Introduction 

 
Scope When using the M16 plotting board, you must know the different methods of 

setting it up for operation.  This lesson will cover those methods. 

 
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify plotting board techniques using the observed firing chart pivot 

point method. 
 
• Identify plotting board techniques using the observed firing chart below the 

pivot point method. 
 
• Identify plotting board techniques using the modified observed firing chart 

pivot point method.   

 
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 2-23 
Observed Firing Chart Pivot Point Method 2-24 
Observed Firing Chart Below Pivot Point Method 2-31 
Modified Observed Firing Chart 2-34 
Split Section and Simultaneous Operations 2-40 
Lesson 2 Exercise 2-42 
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Observed Firing Chart Pivot Point Method 

 
Introduction The observed firing chart is the simplest and fastest way to plot.  The mortars 

are plotted at the pivot point.  This allows the computer to use the vertical 
centerline to ensure the mortar position and plot are parallel. 
 
For a better understanding of exactly what you are being taught, set up a 
plotting board. 

 
Preparation of 
the Plotting 
Board 

To set up the observed chart, you need two elements of information:  a 
direction azimuth and a range to the target from the mortar position.  This 
information is obtained from a map, but does not have to be.  Once you 
determine the direction of fire (DOF) and range, you will then transfer that 
information to the plotting board by indexing the DOF and plotting the target 
at the appropriate range.    
 
The illustration below depicts a direction of 3220 indexed with the first round 
plotted at 2600 meters as an example of preparing the plotting board based on 
information that the computer determines. 
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Observed Firing Chart Pivot Point Method, Continued 

 
Determining 
the Mounting 
Azimuth 
(MAZ) 

To determine the mounting azimuth (MAZ), round off the direction of fire 
(DOF) to the nearest 50 mils. 
 

If the direction is Then round to Example 
0-24 00 DOF 3220 = MAZ 3200 
25-49 50 DOF 1625 = MAZ 1650 
51-74 50 DOF 1854 = MAZ 1850 
75-99 100 DOF 2185 = MAZ 2200  

 
Superimposing 
the Referred 
Deflection 

To superimpose the referred deflection, you would first index the mounting 
azimuth on the plotting board; then you would write the referred deflection on 
the azimuth disk underneath the mounting azimuth.  The referred deflection 
can be any 100-mil deflection from 0 to 6300.  The referred deflection 
normally used is 2800 to the front or 0700 to the rear.  Using the left add right 
subtract (LARS) rule, the disk will normally be numbered 400 mils to the left 
and 400 mils to the right of the referred deflection, which is usually enough to 
cover the area of operations.  However, if needed, the deflection scale can be 
superimposed all the way around the azimuth disk. 
 
The illustration below shows a superimposition of referred deflection under 
the mounting azimuth. 
 

 
 

 
Determining 
Firing Data 

After you have plotted the first round on the DOF at the determined range and 
superimposed the deflection scale, rotate the azimuth disk until the first round 
is over the vertical centerline.  Then you will determine the deflection and the 
range. 

Continued on next page 
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Observed Firing Chart Pivot Point Method, Continued 

 
Determining 
Deflection 

To determine the deflection to fire the first round, you will use the deflection 
scale and the left portion of the vernier scale.  The table and illustration below 
explains the process for getting the data. 

 
Step Action 

1 The first two digits are read from the deflection scale.  Since 
deflections increase to the left, the first number to the right of the 
index mark is read. 

2 The third digit is read from the 10-mil graduations between 
deflection scale numbers by counting the 10-mil graduations on the 
azimuth disk, to the index mark. 

3 The fourth digit is read at the vernier scale for deflections; use the 
left half of the vernier scale.  Count the 1-mil graduations starting 
at the 0 index mark to the left until one of the 1-mil graduations on 
the vernier scale and one of the 10-mil graduations on the azimuth 
disk line up. 

 
 

 
 

Continued on next page 
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Observed Firing Chart Pivot Point Method, Continued 

 
Determining 
Range 

To determine the range, you will rotate the plot over the vertical centerline 
and read the range to the nearest 25 meters.  Then you enter the firing table 
and determine the charge as described in the table below. 

 
Step Action 

1 Open the tabular fire table (TFT) to part one and turn back one 
page to the charge vs. range chart.  This chart may be used to 
determine the lowest charge to engage the target.  Always use the 
lowest charge. 

2 Use the chart by reading the range bar at the bottom of the chart 
and reading up until the charge is bisected. 

3 Turn to the proper charge in table D, locate the range to the target 
and read right to obtain the elevation setting to engage the target. 

Continued on next page 
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Observed Firing Chart Pivot Point Method, Continued 

 
Charge Versus 
Range 

The illustration below depicts a charge versus range chart. 
 

 

 
Table D The illustration below depicts an example of table D for M879 ammunition. 

 

 

Continued on next page 
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Observed Firing Chart Pivot Point Method, Continued 

 
Plotting the 
Observer’s 
Corrections 

To plot the observer’s corrections, you will first index the observer’s direction 
to the target.  (The OT direction is given in the call for fire or with the first 
correction.)  Going from the first plot, apply the observer’s corrections.  

 
Example As an example, we will assume that the OT direction is 3050, and the 

observer sends “Right, 50; drop, 200.”  Given this information, you will 
follow the steps in the table below. 

 
Step Action 

1 Index the OT direction on the rotating disk. 
2 Apply the correction from the first shot.  You will go one 

square to the right, and go four squares down on your plotting 
board. 

3 In this square make a small plot, circle it, and label it “No. 2.” 
4 Rotate the disk until the No. 2 plot is over the vertical centerline 

to determine firing data. 
5 Read the deflection and range. 
6 Using the firing table, determine the charge and elevation to fire 

the round, and compute the subsequent data.   
7 Once end of mission (EOM) has been given, update the plotting 

board by erasing all plots except the final plot. 
8 Encircle that plot with a hollow cross and number it with the 

target number. 

 
Engagement of 
Targets 

To process other missions, you will need to perform the following actions for 
each method listed in the table below. 

 
Method  Action 

Grid Go back to map, plot the target location, and determine the 
range and direction. 

Shift Index the forward observers (FO) direction to the target and 
apply the correction from the known point, which must be 
plotted on the plotting board. 

Polar Index direction and distance from the FO’s position to the 
target.  If the FO’s position is not known, you must first do a 
resection. 

Continued on next page 
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Observed Firing Chart Pivot Point Method, Continued 

 
Resection To find the FO’s position through a resection, you will follow the steps in the 

table below.  
 

Step Action 
1 Obtain two OT directions from previously fired missions. 
2 Index the direction from the first mission and draw a line straight 

down on the board from the known point.   
3 Repeat procedure in step 2 for the second direction. 

 
Note:  The intersection of these lines is the FO’s location. 
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Observed Firing Chart Below Pivot Point Method 

 
Introduction The observed firing chart with mortars plotted below the pivot point is used 

when the initial range is more than 2900 meters. 

 
Preparation of 
the Plotting 
Board 

To set up the plotting board for operation, you need two elements of 
information.  They are a gun target azimuth and the range from the mortar 
position to the target.  To construct the chart, you will follow the steps in the 
table below. 

 
Step Action 

1 Index the gun target azimuth. 
2 Drop below the pivot point 2000m for the 81mm mortar.  When 

firing 800 series ammunition with the 81mm mortar, drop 3000 
meters below the pivot point to accommodate the extended 
range. 

3 Plot the mortar position 500 meters left or right of the vertical 
centerline. 
 

 
 

Continued on next page 
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Observed Firing Chart Below Pivot Point Method, Continued 

  
Preparation of 
the Plotting 
Board, 
continued 

 

Step Action 
4 With the gun-to-target (G-T) azimuth indexed plot the target 

directly above the mortar at the determined range.   
 

 

5 Determine the mounting azimuth and the referred deflection the 
same way as with the pivot point method. 

Continued on next page 
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Observed Firing Chart Below Pivot Point Method, Continued 

 
Preparation of 
the Plotting 
Board, 
continued  

 

Step Action 
6 Determine the firing data.  To do this, align the mortar position 

below the target being engaged using the parallel-line method of 
plotting.  (Mortar position is aligned below the target vertically.) 
Read the deflection and determine range.  Corrections for below 
the pivot point are done the same as per the pivot point method. 
 

 
 

 
Note:  When operating the M16 plotting board as an observed firing chart 

(pivot point or below-pivot point methods), no correction factors are 
applied to the data.  
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Modified Observed Firing Chart 

 
Introduction The modified observed firing chart is constructed when the mortar position or 

target is known to survey accuracy.  

 
Requirements 
for Chart 
Construction 

The three basic items needed to construct a modified observed chart are listed 
below: 
 
• DOF 
• One point to surveyed accuracy 
• Grid intersection to represent the pivot point (grid index) 

 
DOF The FDC chief will determine the DOF.  It is determined to the center of the 

impact area.    

 
One Point to 
Surveyed 
Accuracy 

This is usually surveyed by a map inspection, terrain inspection, or pacing 
from a known point on an azimuth.  A precision lightweight global 
positioning system receiver (PLGR) can also be used, as long as the position 
of the base gun is known to be a valid eight-digit grid. 

 
Grid 
Intersection to 
Represent the 
Pivot Point 
(Grid Index) 

The grid intersection should meet the following criteria: 
 
• The grid index should be between 1500 to 2000 meters forward of the 

mortar position.  This will allow the full range of the mortar to be used.  
 
•  The grid intersection should be outside of the area of responsibility (AOR) 

to ensure that the pivot point does not interfere with plotting targets or 
corrections. 

 
• The grid intersection is also as close as possible to the area of 

responsibility to ensure that much of the AOR will be on the plotting 
board. 

Continued on next page 
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Modified Observed Firing Chart, Continued 

 
Superimposing 
of the Grid 
System 

Once the grid intersection has been determined, you can superimpose the grid 
system by following the steps in the table below. 

 
Step Action 

1 Index “0” on the azimuth disk. 
2 Drop 2000 meters below the pivot point and write in east/west 

indicator of the grid index on the vertical centerline. 
3 Go 2000 meters to the left of the pivot point and write the 

north/south indicator of the grid index on the horizontal centerline. 
4 Complete the grid system using the acronym “right, add; left, 

subtract” (RALS) for the east/west lines and “up, add; down, 
subtract” (UADS) for the north/south lines, and number every 
other heavy dark line (every 1000 meters). 

 
 

 
 

Continued on next page 
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Modified Observed Firing Chart, Continued 

 
Plotting the 
Mortar Position 

Now that you have a grid system on the board, you can plot any grid 
coordinate.  To plot the mortar position or any other grid, follow the steps in 
the table below. 

 
Step Action 

1 Ensure the azimuth disk is indexed at “0”. 
2 Read the plotting board like a map (RIGHT and UP), and place a 

dot to represent the plot.   
 

Note:  Remember that each small square represents 50 meters by 50 meters. 
 

 

 
Superimpose 
the Deflection 
Scale 

To superimpose the deflection scale, you will write the referred deflection on 
the board the same way as with the observed chart. 

Continued on next page 
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Modified Observed Firing Chart, Continued 

 
Field Expedient 
Method of 
Construction 

If the grid coordinates for the mortar position are known but no map is 
available to determine a grid index, the field expedient method of 
construction is used.  To do this, you will follow the steps in the table below. 

 
Step Action 

1 Index the DOF 
2 Drop below the pivot point on the vertical centerline 2000 to 2500 

meters. 
3 Go 500 to 1000 meters left or right of the vertical centerline and 

make a plot. 
 

 
 

4 Rotate the azimuth disk and index “0.” 

Continued on next page 
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Modified Observed Firing Chart, Continued 

 
Field Expedient 
Method of 
Construction, 
continued 

 

Step Action 
5 Determine the 1000-meter grid that contains the mortars.  The first, 

second, fifth, and sixth numbers of the mortar grid give the 1000-
meter grid square. 
 

 
 

6 Superimpose the grid system. 
7 Replot the mortar location to the surveyed grid. 

Continued on next page 
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Modified Observed Firing Chart, Continued 

 
Determining 
Firing Data 

To determine the firing data for the different methods of target location, refer 
to the table below. 

 
Method Description 
Grid Index “0” on the board and plot the grid for the target using the 

board like a map.  Rotate the azimuth disk until the target is lined 
up on the top of the mortar position and read the deflection and 
range. 

Shift With the known point plotted, index the OT direction and apply 
the corrections from the known point. 

Polar Index the OT direction and from the FO plot the distance straight 
up on the board.  If the FO position is not known, a resection has 
to be done before a polar mission can be run. 
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Split Section and Simultaneous Operations 

 
Split Section 
Operations 

Split section operations can be defined as mortars operating independently 
under control of one FDC.  A good example of split section operations would 
be during a displacement, or when the mortar unit cannot be positioned 
together for survivability reasons.  Split section operations can be ran on any 
of the three firing charts, and the firing data is obtained in the same way as all 
other missions.   

 
Control The FDC may control both sections or a computer may be assigned to each 

firing section.  When the platoon or section is split and under the control of 
one FDC, a deflection scale is set up for each of the firing sections and 
marked.  This will aid the FDC in sending the correct data to the correct 
section. 

 
Types of 
Missions 

There are three types of split section operations listed below: 
 
• Split sections firing on the same target 
• Split sections firing on different targets 
• Simultaneous missions from the same position 

 
Split Sections 
Firing on the 
Same Target 

In this type of operation, sections are firing from different positions onto the 
same target.  When this is the case, you must implement the following: 
 
• Plot each section on the plotting board. 
 
• Use the base piece to adjust.  When it is on target, the FDC will send the 

other guns their data. 
 
• You must have two different sets of data, one for each position that is 

being fired. 
 
• You must also have one deflection scale for each position. 

Continued on next page 
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Split Section and Simultaneous Operations, Continued 

 
Split Sections 
Firing on 
Different 
Targets 

When firing on two different targets, the computer must implement the 
following: 
 
• Check the location of each target to ensure that the mortars do not 

crossfire.  
 
• Assign one target to each section. 
 
• Each section will be given different data since they are in different 

locations. 
 
• Construct one deflection scale for each section (two scales).  

 
Simultaneous 
Missions From 
the Same 
Position 

Simultaneous missions are defined as firing two or more missions with the 
mortars in the same position.  The computer must implement the following: 
 
• Check the location of each target to ensure that the mortars do not 

crossfire. 
 
• Use the same deflection scale for both targets since the mortars are all in 

the same position. 
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Lesson 2 Exercise 

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

answers against those listed at the end of this lesson. 

 
Item 1 When setting up the plotting board using the observed firing chart pivot point 

method, where are the mortars plotted? 
 
a. Mortar position 
b. Pivot point 
c. Vertical centerline 
d. As observed 

 
Item 2 What two elements of information are needed to set up the plotting board for 

the observed firing chart pivot point method? 
 
a.  Range to target and mounting azimuth 
b.  Direction index and  range to target 
c.  Direction azimuth and range to target 
d.  Declination and elevation 

 
Item 3 Based on the illustration below, which of the following is the deflection 

shown? 
 

 
 
a.  2884 
b.  2784 
c.  2824 
d.  2724 

Continued on next page 
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Lesson 2 Exercise, Continued 

 
Item 4 To determine the deflection to fire a round, you will use the deflection scale 

and the left portion of the ___________ scale. 
 
a. azimuth 
b. Mohs 
c. whiz wheel 
d. vernier 

 
Item 5  Once you have determined the range to a target, reference the ____________ 

to determine the charge of the round to be fired. 
 
a. firing table 
b. whiz wheel 
c. slipstick 
d. charge column 

 
Item 6 The first step you will take when plotting the observer’s corrections is to  

 
a. erase all previous plots. 
b. call out deflection and range. 
c. index OT direction. 
d. call out charge and elevation. 

 
Item 7 The observed firing chart with the mortars plotted below the pivot point is 

used when the initial range is more than _________ meters. 
 
a. 2784 
b. 2874 
c. 2900 
d. 4900 

Continued on next page 
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Lesson 2 Exercise, Continued 

 
Item 8 What is the first step taken when constructing the observed firing chart for 

below the pivot point method? 
 
a. Index the gun target azimuth. 
b. Call out range from the mortar position. 
c. Estimate deflection and range. 
d. Estimate range to target. 

 
Item 9 When using the observed firing chart below pivot point method, the mortars 

are plotted _______ meters below the pivot point and ________ meters to the 
left or right of the vertical centerline. 
 
a. 200; 500 
b. 2000; 500 
c. 500; 2000 
d. 200; 5000 

 
Item 10 The modified observed firing chart is used when _______________ is known 

to survey accuracy. 
 
a. deflection 
b. azimuth 
c. declination 
d. mortar position or target 

 
Item 11 The three elements for constructing a modified observed firing chart are 

 
a. index the gun target azimuth, mortar position 500 meters left or right of the 

vertical centerline, and grid intersection to represent the pivot point (grid 
index). 

b. firing data, PLGR, and one point to surveyed accuracy. 
c. direction of fire, index the gun target azimuth, and acronyms RALS and  UADS. 
d. DOF, one point to surveyed accuracy, and grid intersection to represent the 

pivot point (grid index). 

Continued on next page 
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Lesson 2 Exercise, Continued 

 
Item 12 When using the modified observed firing chart, the grid intersection should be 

between ______ to ______ meters forward of the mortar position. 
 
a. 1800; 2400 
b. 1500; 2000 
c. 2000; 3500 
d. 500; 1500 

Continued on next page 
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Lesson 2 Exercise, Continued 

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

questions about these items, refer to the reference page. 
 

Item Number Answers Reference Page 
1 b 2-24 
2 c 2-24 
3 b 2-26 
4 d 2-26 
5 a 2-27 
6 c 2-29 
7 c 2-31 
8 a 2-31 
9 b 2-31 
10 d 2-34 
11 d 2-34 
12 b 2-34 

 
Lesson 
Summary 

In this lesson, we talked about plotting board procedures. 
 
In the next lesson, we will cover fire missions. 
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LESSON 3 

PROCESSING FIRE MISSIONS 

Introduction 

 
Scope As part of the FDC, you must be familiar with running different types of fire 

missions.  This lesson will cover some of these missions. 

 
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify the actions that take place during the processing of a fire mission. 
 
• Identify types of fire missions processed. 
 
• Identify the procedures used by the FDC during various fire missions.  

 
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 2-47 
Preparing the Fire Mission 2-48 
Types of Fire Missions Processed 2-51 
Illumination Missions  2-52 
Smoke Missions 2-54 
Final Protective Fires 2-56 
SEAD Missions 2-59 
Searching Fire 2-61 
Traversing Fire 2-63 
Lesson 3 Exercise 2-66 
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Preparing the Fire Mission 

 
Introduction Once the call for fire is received by the FDC, it is processed and acted on by 

each member of the FDC.  The target is located and plotted, decisions as to 
how the target is to be attacked are made, and the fire mission is carried out.  
The procedures for processing the fire mission are explained below. 

 
Actions During 
Step 1 

The table below explains the actions that take place at the same time during 
the first step in processing the fire mission.  

 
Element Action 
FDC Radio receives the call for fire and records each of the three 

transmissions.  He reads back each transmission to the FO for 
any corrections.  

81’s Rep 
in FSCC 

Monitors and records the call for fire.  Checks the area for 
friendly activity in or near the target location.  Contacts the FDC 
only if it would be unsafe to fire the mission, therefore his 
silence is consent to fire the mission. 

Continued on next page 
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Preparing the Fire Mission, Continued 

 
Actions During 
Step 2 

Once the FDC radio operator records the call for fire, pass the data to the 
primary plotter.  The three actions that take place simultaneously are listed in 
the table below. 

 
Element Action 
Primary 
plotter  

Plots the target location and computes data relating to the 
deflection and range from the mortars to the target. 

Platoon 
sergeant 

Determines which mortars are to fire, the number of rounds to 
be fired by each mortar, and how the target is to be attacked.  
These decisions are issued to the FDC as the FDC fire order and 
serve two purposes. 
 
Purpose  Action 
First Part of the fire order is transmitted back to the 

forward observer to inform him of what the FDC 
intends to fire in support.  This transmission is 
called the message to observer (MTO). 

Second Because the fire order contains instructions as to 
who will fire what, the FDC fire order and the 
data computed by the plotters are combined to 
form the initial fire command for the mortars. 

  
FDC 
recorder 

Compiles the fire command for the mortars. 

 
Actions During 
Step 3 

The following actions take place during the third step: 
 
• The recorder issues fire commands by telephone to the squad leaders at 

each gun. 
 
• The squad leaders in turn relay the fire command to all the members of the 

squad with each member of the squad repeating the command. 
 
• Each mortar is laid according to the data announced in the fire command, 

and the rounds are prepared for firing. 

Continued on next page 
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Preparing the Fire Mission, Continued 

 
FDC Fire 
Order 

Before a mission can be processed into a fire command for the mortars, the 
FDC must make tactical decisions.  When the FDC receives the call for fire, 
the platoon sergeant examines the elements of the call for fire.  Knowing the 
target type and the weapons available, he must decide how the target is to be 
attacked, and determine the amount of ammunition to be fired by each mortar 
based on the amount of ammunition on hand.  This decision is given to the 
recorder in an informal order known as the fire order. 
 
The table below lists the six elements of the fire order and descriptions of 
what is included in each element. 

 
Element  Description 

Target 
location 

The observer gives the location of the target in the call for 
fire. 

Adjusting 
mortar 

The FDC specifically designates the mortar that will fire in 
adjustment. 

Shell and fuze The shell and fuze that are to be fired in effect are ordered; 
SOP designates the shell and fuze for adjustment.  (If the 
shell and fuze that the observer requested is to be fired, this 
element is omitted). 

Unit to fire for 
effect 

The number of mortars to fire for effect is given by unit 
designation (squad, section, or platoon). 

Method of fire 
for effect 

This element gives the number of rounds to be fired by 
each mortar and any special firing instructions (such as 
traversing or searching fire). 

Target number A target number is assigned only if the observer requests it 
or if target numbers are required by higher authority. 
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Types of Fire Missions Processed 

 
Introduction There are a number of fire missions that you need to be familiar with running 

as part of the FDC.  Certain missions will require special procedures to be 
applied in order to effectively engage targets, so you must be well rounded in 
all procedures.   

 
Types The table below lists each mission that we will be covering and its purpose. 
 

Mission Purpose 
Illumination  Designed to assist friendly forces with light for night 

operations 
Smoke Used for obscuring and screening 
Final Protective 
Fires (FPF) 

Last result to stop the enemy from overrunning the unit 

SEAD Provides suppression or mark for the attacking aircraft 
Searching Fire When the depth of a target exceeds 50 meters 
Traversing Fire When a target has more width than a parallel sheaf can 

cover 
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Illumination Missions 

 
Employing 
Illumination 

Illumination missions can be run on any of the three firing charts.  When 
firing illumination, the FDC will use one of the flank guns to adjust the 
illumination leaving the base piece to adjust HE if a target is located.   

 
Corrections 
and 
Adjustments 

Corrections for illumination are not less than 200 meters for deviation and 50 
meters for height of burst.  Most illumination rounds have a 600-meter height 
of burst.  Rounds are adjusted to burnout 150-200 meters above the deck All 
rounds fall at six meters per second. 

 
Types Listed below are two types of illumination missions: 

 
• Standard:  Consists of one mortar illumination missions; continuous and 

coordinated. 
 
• Special:  Consists of more than one mortar illumination missions; range 

spread, lateral spread, and range lateral spread. 

 
Standard 
Illumination 
Missions 

When using standard illumination mission method, you are simply firing on 
one target with one gun.  The two missions you can fire are explained in the 
table below. 

 
Mission Description 

Coordinated When using this, you are running two missions at once.  After 
the illumination has been adjusted and a target spotted, the 
FO will send “COORDINATED ILLUMINATION”.  This 
tells the FDC that they will control the fire of both 
illumination and HE.   

Continuous When this is sent by the FO, he wants the battlefield to stay 
illuminated without interruption. 

Continued on next page 
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Illumination Missions, Continued 

 
Special 
Illumination 
Missions 

When the FDC conducts special illumination missions, two mortars will fire 
at the same time to provide a large amount of light in a small area.  These 
methods are only used during poor visibility conditions.  The different 
techniques are explained in the table below.   

 
Technique  Description 
Range 
Spread 

A FO may call for “Illumination, Range Spread” if the 
suspected target is large or if he is uncertain of its location and 
desires a larger area to be illuminated.  For this technique, two 
mortars fire one round each at the same deflection, but with 
different elevation and fuze settings so that the rounds burst at 
different ranges along the same line.  The two center guns are 
used to fire a range spread. 

Lateral 
Spread 

The FO will call for “Illumination, lateral spread,” if the area 
to be illuminated is wider than it is deep.  It is fired using the 
flank guns. 

Range 
Lateral 
Spread 

The observer may call for “Illumination, range lateral spread” 
if the target is extremely large or visibility is very limited.  
The result of combining the two methods is a large diamond-
shaped pattern of burst. 
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Smoke Missions 

 
Types  There are two types of smoke missions FDC must be familiar with: 

 
• Immediate 
• Quick 

 
Employing 
Immediate 
Smoke 

When employing immediate smoke, the FO will announce “Immediate 
Smoke” in the warning order, and the target location is usually given as a grid 
mission.  No adjustments are usually made, and the sections will fire a 
parallel sheaf, using one round of smoke per gun.  If a longer time is needed, 
then two rounds will be fired. 

 
Employing 
Quick Smoke 

The three phases of a quick smoke mission are described in the table below. 

Phase Description 
Adjustment HE will be used to adjust to the upwind flank of the target, 

then one round of smoke will be fired as a verification 
round. 

Establishment Computer establishes the screen by firing twice the number 
of rounds required to maintain the screen for 1 minute, with 
no less than 12 rounds. This number of rounds is obtained 
from a smoke chart, and will be fired as quickly as possible. 

Maintenance  Computer maintains the screen by firing the determined 
number of rounds per minute times the length of time the 
screen is to be in place. 

 
Considerations 
When Using 
Smoke 

The following are considerations to keep in mind when using smoke: 
 
• The techniques used in attacking targets with smoke are influenced by 

factors independent from the mission, which include weather, terrain, 
dispersion, adjustment, distribution of fire, and ammunition availability. 

 
• Authority to fire smoke missions rests with the highest commander whose 

Marines will be screened. 
 
• The number of rounds used is based on the area to be screened. 
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Final Protective Fires  

 
Introduction This is the highest priority mission for the mortar section, it is a barrier of 

steel designed to stop the enemy.  It is coordinated with other weapon systems 
of the unit to cover dead space or likely avenues of approach.  It is placed no 
more than 200 meters in front of friendly lines, however; the situation will 
dictate. 

 
Using the 
Plotting Board 

Both the observed firing chart and the modified observed firing chart can be 
used to fire the FPF.   

 
Area Coverage The table below shows the area that can be covered with the 81mm mortar. 
 

Number of Mortars Area Covered 
1  35 × 50 meters 
2 70 × 50 meters 
3 100 × 50 meters 

 
Considerations The target location given in the call for fire is not the actual location of the 

FPF.  The observer will add a 200 to 400 meter safety factor to the location of 
the FPF, and this is the location given in the call for fire.  The computer will 
never add in the safety factor. 

 
Adjusting the 
FPF 

The three ways to adjust the FPF are listed below: 
 
• Adjusting each mortar 
• Adjusting only the danger close mortar 
• FPF without adjustments 

Continued on next page 
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Final Protective Fires, Continued 

 
Adjusting Each 
Mortar 

To adjust the FPF with each mortar, you would follow the steps in the table 
below. 

 
Step Action 

1 Fire a section left/right to determine the danger close mortar (this is 
the one that is impacting closest to friendly troops). 

2 Once the danger close mortar is known, it is adjusted (using HE 
delay) onto the FPF line.   

3 Once the danger close mortar has been adjusted, the next mortar 
will be given the danger close mortar’s data and fired.  (The firing 
of the same data should put the impact of the next mortar 40 meters 
left or right of the adjusted mortar.) 

4 Repeat procedure for the remaining mortars until each is on the 
FPF line. 

 
Note:  As each mortar is adjusted to the FPF line, the data is then given to 

each mortar and placed on each mortar after each mission.  A 
predetermined number of rounds are set aside for the FPF fire for 
effect, which will be established by the unit’s SOP. 

 
Adjusting Only 
the Danger 
Close Mortar 

When adjusting only the danger close mortar, the computer is given the 
attitude of the target in the call for fire.  He then follows the steps in the table 
below. 

 
Step Action 

1 Determine the danger close mortar by indexing the FPF attitude 
and drawing a line 40 meters above and below the initial plot for 
each mortar in the section.  Rotate the disk to see which side of the 
line is closest to friendly troops.  That side of the line represents 
either gun #1 or gun #4. 

2 Once the danger close mortar has been determined, it is adjusted 
onto the FPF line. 

3 After the danger close mortar is adjusted, the computer indexes the 
FPF attitude and erases all but the last plot. 

4 Using the last plot, plot the remaining mortars 40 meters apart. 
5 Once the plots are all on the board, the computer determines firing 

data for each mortar by lining it up with its plot on the FPF line. 

Continued on next page 



MCI Course 0331K 2-57 Study Unit 2, Lesson 3 

Final Protective Fires, Continued 

 
FPF Without 
Adjustments 

To compute data for a FPF without adjustment, you would follow the steps in 
the table below.  

 
Step Action 

1 The computer indexes the attitude of the FPF line and plots the 
entire gun line’s impacts on the line.   

2 Index the gun line attitude and plot the remaining mortars. 
3 Align each mortar with its plot on the FPF line and give the data to 

the guns. 
 

Note:  This is the least desired method of FPF adjustment. 
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SEAD Missions 

 
Coordination The FDC must maintain coordination with the FO and forward air controller 

(FAC) when conducting suppression of enemy air defense (SEAD). 

 
Types  The two types of SEAD missions they are listed below: 

 
• Standard 
• Non-standard 

 
Standard 
SEADs 

There are two types of standard SEADs, and they are described in the table 
below. 

 
Type Description 

Continuous  Suppressive fires are delivered before the attack, during the 
attack, and during the egress phase of the attack.  The time 
line goes from one minute before the time on target (TOT), 
until one minute after the TOT every thirty seconds. 

Interrupted Suppressive fires are delivered before the attack from one 
minute before the TOT until thirty seconds before the TOT, 
every 30 seconds. 

 
Non-Standard 
SEADs 

A non-standard SEAD is any mission that does not fall under the standard 
SEAD.   

Continued on next page 
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SEAD Missions, Continued 

 
Computing 
Firing Data 

Once the call for fire has been received, the computer plots both the grid to be 
suppressed and the grid to be marked.  One gun will be assigned to fire the 
mark and remaining will fire the suppression.  The deflection and the 
elevation are obtained the same way as with any mission.  Since this mission 
is being run on a time schedule, some additional data that is needed is listed in 
the table below. 

 
Data Description 

Marks Smoke is the standard for marks that will impact the deck 30 
seconds before the TOT.  If illumination is requested, it will 
impact 45 seconds before TOT.  When using illumination, 
you want it to burst on the ground. 

Hacks The SEAD mission must be received by the FDC no less 
than six minutes before the TOT.  A hack is the process of 
synchronizing the watch in the FDC with that of the FO and 
the FAC so that they are all on the same sheet of music when 
it comes to the time that the rounds need to be on the deck. 

Determining 
firing time 

To determine the time to fire, subtract the time of flight 
(TOF) of the round being fired from the time that the round 
needs to be on the deck.   
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Searching Fire 

 
Description A mortar can effectively cover a target with a depth of 50 meters.  A depth of 

more than 50 meters requires that you use searching fire to engage the target.  
For the mortar section to effectively engage a target using only searching fire, 
the attitude of the target cannot be more than 100 mils from being 
perpendicular from the attitude of the gun line.   

 
Conducting the 
Mission 

The adjustment phase of the searching fire is the same as with a normal 
mission in using the base piece to adjust onto the center mass of the target.  
Upon completion of the adjustment phase, the computer must compute data to 
cover the target with fire.  He must determine the following: 
 
• Starting point 
• Turns to cover the target 
• Number of rounds to cover target 
• Number of turns between rounds 

 
Determining a 
Starting Point 

The FDC chief will determine which end to start with.  After the end to start 
with has been determined, you will need to determine a range to that starting 
point.  This is done by dividing the target depth by two and adding or 
subtracting that from the range to center mass.  If starting at the far end, add, 
if starting at the near end, subtract. 

 
Determining 
Turns to Cover 
the Target 

To determine the number of turns needed to cover a target when conducting a 
search mission, the computer needs to determine the mil length of the target, 
and get data from the TFT. 

 
Note:  The mil length of the target is determined by taking the elevation 

needed to hit the far end of the target and subtracting it from the 
elevation to hit the near side.  Each turn of the elevation hand crank is 
equal to 10 mils.  Divide the mil length of the target by 10 and this will 
give you the number of turns to cover the target. 

Continued on next page 
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Searching Fire, Continued 

 
Determining 
Number of 
Rounds to Hit 
the Target 

When computing the number of rounds needed to cover the target, you can 
use the following information in the table below: 

 
Number of rounds Area covered 

One 30 meters 
Four 100 meters 
Five 130 meters 

 
Determining 
Number of 
Turns Between 
Rounds 

To determine the number of turns between rounds, you will follow the steps 
in the table below: 

 
Step Action 

1  Divide the total turns by the interval. 
2 Round off to the nearest half turn. 

 
Note:  The interval is always equal to one less than the number of rounds, 

because you do not turn the crank after the last round. 
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Traversing Fire 

 
Criteria To engage a target effectively using only traversing fire, the FDC chief must 

ensure that the target attitude is within 100 mils of being parallel to the 
attitude of the gun line.   

 
Note:  If the target attitude is not within 100 mils of being parallel to the 

attitude of the gun line, then a combination of traversing and searching 
fire must be used to engage the target. 

 
Conducting a 
Traverse Fire 
Mission 

Traversing fire missions are conducted as a normal mission until it is adjusted 
onto the center mass of the target.  After the adjustment phase of the mission 
is completed, the computer must complete the steps in the table below. 

 
Step Action 

1 Index the target attitude. 
2 Plot the length of the target on the plotting board. 
3 Divide the target into segments (number of segments = number of 

guns firing). 
4 Determine the number of rounds needed for each segment. 
5 Determine the mil width of each segment. 
6 Determine number of turns to cover one segment. 
7 Determine number of turns between rounds. 

 
Plotting the 
Target 

To plot the target on the plotting board, the computer will follow the steps in 
the table below. 

 
Step Action 

1 Rotate the azimuth disk to index the attitude of the target. 
2 Erase all of the plots except for the last one. 
3 Divide the total target in half. 
4 Use that number to plot the total target width. 
5 Make a plot above and one below the center mass plot. 
6 Divide the total target area into the number of segments. 

 
Note:  Each plot represents one mortar’s starting point.  The area between the 

plots is the area each mortar has to cover. 

Continued on next page 
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Traversing Fire, Continued 

 
Plotting the 
Gun Line 

All mortars have to be plotted on the board when conducting a traversing 
mission.  To do this, you will index the gun line attitude and plot each mortar 
separately on the plotting board.   

 
Determining 
the Mil Width 
of the Segments 

The table below explains the two ways to determine the mil width of a 
segment. 

 
Method Explanation 
First Compare the difference of two starting deflections.  Subtract the 

two and the remainder is the mil width of the segment. 
Second The computer enters the deflection conversion table (DCT) at the 

final chart range rounded to the nearest 100 meters, and goes 
across to the number of meters needed to cover the segment.  The 
point where the two meet is the width of the segment in mils. 

 
Determining 
Turns Per 
Segment 

Each turn of the traversing hand wheel is about 10 mils, so by dividing the 
mil width of the segment by 10, the computer can obtain the total number or 
turns to cover the segment.  (Round off to the nearest whole turn). 

 
Turns Between 
Rounds 

To compute the number of turns between rounds, the computer must know 
how many rounds are needed to cover the segment.  This is determined by the 
area that each gun has to cover. 
 
To determine the number of turns between rounds, you will follow the steps 
in the table below. 

 
Step Action 

1  Divide the total turns by the interval. 
2 Round off to the nearest half turn. 

 
Note:  The interval is always equal to one less than the number of rounds, 

because you do not turn the crank after the last round. 

Continued on next page 
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Traversing Fire, Continued 

 
Determining 
Firing Data 

The computer must determine the deflection and range for each mortar by 
aligning it with its starting point.  If there is a range change of more than 25 
meters, that mortar will receive a different elevation. 

 
Determining 
Which Way to 
Traverse 

The FDC chief will decide which way to traverse, depending on the tactical 
situation and direction of movement of the target. 

 



MCI Course 0331K 2-65 Study Unit 2, Lesson 3 Exercise 

Lesson 3 Exercise 

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

answers against those listed at the end of this lesson. 

 
Item 1 During the first step in processing a fire mission, the FDC 

 
a. determines which mortars are to fire, and how many rounds. 
b. receives the call for fire and records each of the three transmissions. 
c. issues fire commands to the squad leader. 
d. conducts a resection to locate the FO’s position. 

 
Item 2 What type of fire is used as a last result to stop the enemy from overrunning 

the unit? 
 
a. Traversing 
b. Searching 
c. Final protective 
d. Deflection 

 
Item 3 What are two types of standard illumination missions? 

 
a. Coordinated and continuous 
b. Coordinate and special 
c. Special and lateral 
d. Lateral and continuous  

 
Item 4 The adjustment, establishment, and maintenance are the three phases of a 

____________smoke mission. 
 
a. immediate 
b. intermediate 
c. quick 
d. slick 

Continued on next page 
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Lesson 3 Exercise, Continued 

 
Item 5 The three methods used to adjust a mortar FPF are without adjustments, 

adjusting only the danger close mortar, and  
 
a. by computer. 
b. by line of sight. 
c. adjusting each mortar. 
d. by fire direction officer. 

 
Item 6 Which of the following is the standard for marking when firing a SEAD 

mission? 
 
a. Flares 
b. Tracers 
c. Declination 
d. Smoke 

 
Item 7 To determine the number of turns needed to cover a target when conducting a 

search mission, the computer needs to determine the mil length of the target, 
and get data from the 
 
a.  plotting board. 
b.  TFT. 
c.  whiz wheel. 
d.  safety diagram. 

 
Item 8 When firing a traversing mission, the FDC must divide the target into 

segments equaling number of  
 
a. guns firing. 
b. sectors. 
c. vectors. 
d. parabola. 

Continued on next page 
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Lesson 3 Exercise, Continued 

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

questions about these items, refer to the reference page. 
 

Item Number Answers Reference Page 
1 b 2-48 
2 c 2-51 
3 a 2-52 
4 c 2-54 
5 c 2-56 
6 d 2-60 
7 b 2-61 
8 a 2-63 

 
Lesson 
Summary  

In this lesson, we covered fire missions.  

 
Study Unit 2 
Summary 

In this study unit, you have been provided with the information necessary to 
function in the Fire Direction Center (FDC). 
 
In the next study unit, you will be provided with information concerning 
command and control. 
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STUDY UNIT 3 

COMMAND AND CONTROL 

Overview 

 
Scope This study unit will provide you with information that you need to be familiar 

with in order to emplace the mortars and issue fire commands. 

 
In This Study 
Unit 

This study unit contains the following lessons: 

 
Lesson See Page 

Locating a Mortar Position 3-3 
Positioning Mortars 3-15 
Fire Order and Fire Command 3-45 
Safety Precautions 3-55 
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LESSON 1 

LOCATING A MORTAR POSITION 

Introduction 

 
Scope As a leader, you must have thorough knowledge of what needs to take place 

in order to find a proper mortar position.  This lesson will give you some 
insight in this area.  

 
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify methods to locate a mortar position. 
 
• Identify criteria for selecting a mortar firing position. 
 
• Identify the purpose of the advanced party. 
 
• Identify tasks performed by the advanced party. 

 
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 3-3 
Methods of Location 3-4 
Selecting a Mortar Firing Position 3-5 
Advance Party Operations 3-9 
Lesson 1 Exercise 3-13 
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Methods of Location 

 
Planning To choose mortar positions, the platoon commander considers position 

selection criteria, the time needed for advance party preparation, and deciding 
which positions are suitable for occupation.  The commander then conducts or 
orders a reconnaissance of the area.  The selection process concludes with the 
occupation of the position by the mortar crew.   

 
Reconnaissance  The reconnaissance mission includes an examination of the terrain to determine 

its suitability for mortar emplacement.  This includes likely firing positions, 
routes to locate these positions, avoiding contaminated areas, obstacles, and 
locations where supplies and ammunition can be pre-positioned.  The three 
ways the mortar platoon commander can determine this information are 
through the following: 
 
• Map reconnaissance  
• Ground reconnaissance 
• Air reconnaissance 

 
Map 
Reconnaissance 

Because terrain features may have changed and true surface conditions cannot 
be determined, a map recon is not reliable.  A map recon is only the first step 
to a ground recon.  Aerial photographs, when available, are useful in 
supplementing a map recon.  Also, current intelligence available through the 
company commander or battalion S-2 may be helpful. 

 
Ground 
Reconnaissance 

A ground reconnaissance is the preferred method of determining the 
suitability of routes and positions.  It is highly accurate but is time 
consuming.  The mortar platoon commander or his designated representative 
performs this recon. 

 
Air 
Reconnaissance 

If aircraft are available and the situation permits, perform an air or visual 
reconnaissance (VR).  It is fast, but surface conditions may not be clearly 
visible to the observer.  If time allows, consider landing the aircraft 
(helicopter) and walking over the terrain, in addition. 
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Selecting a Mortar Firing Position 

 
Selection 
Criteria 

With mission accomplishment being the main objective, mortar firing 
positions are selected based on the following: 
 
• Tactical situation 
• Range criteria 
• Sector coverage 
• Survivability 
• Surface conditions 
• Communications 
• Routes 
• Overhead and mask clearance 

 
Tactical 
Situation 

When selecting routes and positions, the platoon commander must first 
understand the tactical situation.  He must know the supported unit’s and 
mortar platoon’s mission, the locations of friendly units, and potential enemy 
threats.  By understanding the tactical situation, the mortar platoon 
commander can ensure that the platoon provides effective indirect fire support 
while maintaining a degree of security for the mortars. 

Continued on next page 
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Selecting a Mortar Firing Position, Continued 

 
Range Criteria Maximum and minimum mortar ranges determine whether mortars can 

provide support from selected firing positions.  Mortars should be able to fire 
at least one-half to two-thirds of their range to the front of forward elements. 
 

 
 

 
Sector 
Coverage 

Mortar positions should provide maximum coverage of the unit frontage.  To 
do this, the mortar platoon commander begins by considering positions in the 
center of the sector.  The goal of positioning in the center of the sector does 
not take precedence over the priority targets or priority of fires a commander 
assigns to a specific mortar unit.  For example, if mortars must be positioned 
on a flank to provide priority fires or attack a priority target, then positioning 
in the center of sector becomes a secondary concern.   

 
Survivability Mortar crews face threats on the battlefield including nuclear, biological, and 

chemical hazards, counter-mortar fire, and ground/air attacks.  Consider these 
threats when a mortar position is established.  The position should facilitate 
both active and passive defensive measures so it 
 
• Can be entered without enemy observation, with more that one entrance 

and exit route. 
 
• Can offer good cover and concealment (reverse slope/defilade). 
 
• Avoids high-speed approaches from the forward edge of the battlefield 

area (FEBA). 
 
• Takes maximum advantage of dispersion between guns (35 to 40 meters). 

Continued on next page 
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Selecting a Mortar Firing Position, Continued 

 
Surface 
Conditions 

The soil at each mortar position must be well drained and firm enough so that 
the mortar baseplates do not sink into the soil when the mortars are fired.  If 
mortars are mounted on carriers such as light armored vehicles (LAVs), the 
soil must be firm enough for the carriers to remain stable when mortars are 
fired.  When mortars must be fired on unstable ground, construct firing pads 
using the guidance in FM 5-15.  When the ground is frozen, slots should be 
chopped into the earth for the baseplate.   
 
Consideration must be given to the extra time required to emplace mortars 
and the effects of marginal emplacement on the rate and accuracy of fire.  
When temperatures cycle above and below freezing, mortar crews must 
ensure baseplates do not become frozen to the ground.   

 
Communicat-
ions  

The mortar platoon must be able to communicate with the supported unit and 
mortar squads must be able to communicate with the fire direction center 
(FDC).  During the recon, radio checks are made at positions to be occupied 
(including those to be occupied by the supporting unit) to ensure that 
communication is possible with both the displacing element and the 
supporting unit. 
 
Maximum effort must be made to protect the mortar platoon from the 
enemy’s direction finding (DF) capabilities.  Directional antennas and 
maximum use of wire communications will reduce the electronic signature of 
the platoon.  If available, use a digital message device (DMD).  The DMD 
allows the platoon to communicate with the FOs through digital messages, 
decreasing the length of time needed to send messages.   

 
Routes Mortar positions should be close to access routes to facilitate speedy resupply 

and displacement, but positioning should not prevent the use of good 
concealment. 

Continued on next page 
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Selecting a Mortar Firing Position, Continued 

 
Mask and 
Overhead 
Clearance 

Concealing and positioning the mortars should not interfere with their 
operation.  Trees or buildings normally cause overhead interference.  Check 
overhead clearance by setting the mortar to the maximum elevation and 
looking up and along the side of the mortar to estimate a round’s line of 
flight.   
 
Mask interference is obstruction to the front of the mortar and it could be a 
hill, building, or tree.  Check mask clearance by turning the mortar elevation 
down to the minimum and visually inspecting the clearance from the end of 
the mortar tube to the front.  If clearance cannot be obtained through the 
mortar’s full range of elevation, notify the FDC of the minimum or maximum 
safe elevation allowed. 
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Advance Party Operations 

 
Purpose The purpose of the advance party is to prepare future mortar positions for 

occupation.  The advance party consists of personnel and equipment needed 
to prepare a position.  The party accompanies the mortar platoon commander 
or his representative and begins preparations when he confirms the firing 
locations.  Advance party personnel perform specific duties with essential 
equipment.  In some instances, a mortar squad may also be in the advance 
party; this squad usually becomes the base mortar at the new position.   

 
Personnel Advance party personnel include the following: 

 
• The platoon commander, platoon sergeant, or section leader 
• An FDC computer man 
• A radio operator  
• A guide from the base mortar squad 

 
Equipment The table below lists the equipment the advance party carries. 
 

Vehicle Binoculars 
Declinated aiming circle At least one compass 
A plotting board, firing chart, or 
computer 

Direction and baseplate stakes 
(Aiming post with night lights) 

Flashlights Shovel and axe 
Material for marking rounds 
(engineer tape, etc.) 

Radios and wire 

NBC detection-monitoring 
equipment 

Material for marking mines and 
contaminated areas 

 
Note:  The equipment needed should be on the vehicles to be used. 

Continued on next page 
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Advance Party Operations, Continued 

 
Actions During 
Route 
Reconnaissance  

The following actions are performed during advance party movements (route 
recons): 
 
• Routes are verified and marked (with engineer tape, signs, lights, 

aiming posts, or road guides) as necessary.  If tentative routes are 
determined to be unsuitable, the advance party leader may contact the 
remainder of the platoon and alter the routes to be used. 

 
• Cover and concealment are checked.  This is done by ensuring that 

tentative routes and positions are the ones that offer the best cover and 
concealment available. 

 
• Minefields and obstacles are located and marked, as time allows.  

(Minefields and mines are marked as described in FM 20-32, chapter 14.)  
Individual mines can be marked with anything that is available such as 
rocks, sticks, or pieces of clothing.  If necessary, lanes can be cleared. 
Report minefields to the supported unit, and mortar leaders should mark 
these areas on their maps. 

 
• NBC detection equipment is used during movement to detect 

contaminated areas.  If contaminated areas are located, they must be 
reported to the supported unit and to the displacing mortar unit.  Survey 
teams from the supported unit determine and mark the contaminated area 
per FM 21-40.  The locations of contaminated areas are marked on maps 
and the route of the displacing mortar unit is altered. 

 
• The time required to displace to the next position is determined and 

reported to the displacing element.  If time required to displace varies 
considerably from the anticipated time, the platoon commander may have 
to modify his plan. 

 
• Tentative hip-shoot positions selected during map recon along the 

route are verified.  Inform the displacing element of any changes in the 
locations of these positions.  Hip-shoot positions are used when displacing 
mortars are required to provide immediate fires during movement.   

Continued on next page 
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Advance Party Operations, Continued 

 
Occupation of 
the Mortar 
Position 

After the advance party conducts the route recon and reaches the new 
position, the position can be prepared for occupation.  Tasks performed in 
occupying the position are based on the time available.  The advance party 
prepares the position to the maximum extent possible before the displacing 
mortar unit arrives.  When the displacing mortar unit arrives, it continues to 
improve the position until it moves again.   

 
Preparing a 
Position 

When preparing a new mortar position, the advance party performs the 
following tasks listed in the table below: 

 
Step Action 

1 Check the position and its immediate vicinity for mines, nuclear, 
biological, and chemical (NBC) contamination, and enemy forces. 

2 Establish local security and listening/observation posts (LP/OPs). 
3 Mark mortar positions with stakes or lights. 
4 Set up the aiming circle and determine the mounting azimuth.  

Identify the direction of fire with direction stakes. 
5 Make a rough lay of the mortar positions if time allows.  (This 

technique is especially useful for night occupations.)  If a mortar 
accompanies the advance party, it may be laid and registered when 
appropriate. 

6 Mark entrances to and exits from the position. 
7 Check mask and overhead clearance for obstructions. 

Continued on next page 
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Advance Party Operations, Continued 

 
Actions of 
Arriving 
Mortar Unit 

On arrival, guide the displacing mortar unit into its new position(s).  It in turn 
performs the tasks listed in the table below: 

Step Action 
1 Position the FDC near the middle of the formation to allow FDC 

members to announce fire commands to the mortars by voice, if 
necessary.  Wire is the primary means of communication between 
the FDC and mortars. 

2 Lay mortars, prepare FDC charts or plotting boards, and wire the 
gun loop. 

3 Improve security and defensive measures. 
4 Emplaces camouflage. 
5 Digs positions. 
6 Prepares alternate and supplementary positions as time permits. 

 
Action Before 
Moving From 
Position 

The position continually improves until the mortars are displaced.  Before 
moving, the mortar platoon commander ensures that the platoon has 
performed the following tasks in the table below: 

 
Step Action 

1 Inspected its position for and removed documents, overlays, litter, 
or anything else that may compromise security. 

2 Retrieved obstacles, mines, and claymore mines. 
3 Retrieved early warning devices (tripflares and platoon early 

warning systems). 
4 Retrieved communication wire. 
5 Ordered personnel at the OPs to return to the position. 
6 Ordered mortars out of action. 
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Lesson 1 Exercise 

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

answers against those listed at the end of this lesson. 

 
Item 1 A ___________ reconnaissance is the preferred method used to determine a 

mortar position. 

 
Item 2 Identify the proper criteria for the selection of a mortar firing position. 

 
_________________                       _________________ 
_________________                       _________________ 
_________________                       _________________ 
_________________                       _________________ 

 
Item 3 The purpose of the advance party is to prepare ___________   ____________ 

_____________ for occupation. 

 
Item 4 The tasks that the advance party performs when preparing a new mortar 

position for occupation are listed below in scrambled order. 
 

(1) Check position and immediate vicinity for mines, NBC  
        contamination and enemy forces. 
(2) Determine mask, and clear overhead obstructions. 
(3) Set up the aiming circle, and determine the mounting azimuth. 
        Identify the direction of fire with direction stakes. 
(4) Mark mortar positions with stakes or lights. 
(5) Establish local security and listening/observation posts (LP/OP). 
(6) Make a rough lay of the mortar positions if time allows. 
(7) Mark entrances to and exits from the position. 

 
Which of the sequences listed below is correct? 
 
a. 1, 5, 4, 3, 6, 7, 2 
b. 1, 5, 4, 3, 2, 6, 7 
c. 1, 5, 4, 2, 6, 7, 3 
d. 1, 5, 4, 7 ,2, 6, 3 

Continued on next page 
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Lesson 1 Exercise, Continued 

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

questions about these items, refer to the reference page. 
 

Item Number Answer Reference 
1 ground 3-4 
2 Range criteria 

Tactical situation 
Sector coverage 
Survivability 
Surface conditions 
Communications 
Routes 
Overhead and mask clearance 

3-5 

3 future mortar positions  3-9 
4 a 3-11 

 
Lesson 
Summary 

In this lesson, we talked about locating a mortar position. 
 
In the next lesson, we will talk about positioning mortars. 
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LESSON 2 

POSITIONING MORTARS 

Introduction 

 
Scope As a leader, you must have thorough knowledge of what needs to take place 

in order to position the mortars properly.  This lesson will give you some 
insight in this area.  

 
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify actions taken while inspecting a mortar position. 
 
• Identify types of mortar formations. 
 
• Identify methods of laying the mortars. 
 
• Identify emergency techniques for engaging targets. 

 
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 3-15 
Inspect a Mortar Position 3-16 
Mortar Formations 3-17 
Methods of Laying the Mortars 3-19 
Aiming Circle Method 3-21 
Mortar Sight Method 3-26 
Compass Method 3-29 
Emergency Techniques for Engaging Targets 3-32 
Direct Lay 3-33 
Direct Alignment 3-35 
Hip Shoot 3-38 
Lesson 2 Exercise 3-41 
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Inspect a Mortar Position 

 
When to 
Inspect 

Once the advance party has conducted a reconnaissance to locate a firing 
position and the mortars have been in place, the squad leader must inspect the 
position of each mortar to ensure the proper emplacement.   

 
Steps The table below lists the steps that a squad leader should follow when 

inspecting a mortar position. 
 

Step Action 
1 Ensure the firing position is protected from enemy direct fire and 

observation. 
2 Ensure the mortar is on line with the observer and the target. 
3 Ensure the mortar(s) is arranged in a pattern that provides 

necessary dispersion. 
4 Ensure the baseplate is placed on a stable surface that supports the 

recoil of the mortar. 
5 Ensure the outer edge of the baseplate is against the baseplate stake 

at 11 o’clock. 
6 Check to ensure the barrel is locked to the baseplate and the open 

end of the socket cap is pointing in the direction of fire. 
7 Ensure the bipod is connected to either the upper or the lower 

saddle of the barrel. 
8 Ensure the barrel is locked on the collar by the locking knob. 
9 Ensure the bore of the cannon is clean and dry. 
10 Ensure the sight unit is securely mounted to the dovetail slot on the 

bipod. 
11 Ensure the mortar is level for elevation. 
12 Ensure the mortar is cross-level. 
13 Look through the sight unit eyepiece and ensure the two aiming 

posts appear as one. 
14 Ensure the mortar(s) has/have mask clearance. 
15 Ensure the mortar(s) has/have overhead clearance. 
16 Ensure ammunition is clean, safety pins present, and the ignition 

cartridge is in good condition. 
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Mortar Formations  

 
Considerations The ideal firing formation for the mortar platoon conforms to the cover and 

concealment offered by the surrounding terrain.  When deciding on the type 
of formation to use in a firing position, use METT-TSL as your guide.  The 
two factors you need to pay particular attention to is the enemy’s situation 
and the terrain you are operating.  Each formation will provide a different 
degree of protection, security, and effect in the target area. 

 
Types The three types of formations that we will cover are listed below: 

 
• Parallel 
• Lazy “W” 
• Diamond 

 
Parallel This formation requires mortars to be laid on line.  The distance between 

mortar positions is the bursting radius of HE ammunition for the particular 
mortar employed.  The formation is used to employ two or more mortars 
where the terrain allows their dispersion for maximum cover and 
concealment.   
 
A standard parallel sheaf is formed in the target area when all mortars fire the 
same data.  The parallel formation provides maximum coverage of a linear 
target and requires no special corrections to fire a standard parallel sheaf.  
However, it does present an easy linear target for enemy aircraft and artillery 
counter-fire.  The parallel formation is difficult to provide with all around 
security.  The illustration below depicts a parallel formation.   
 

 
 
 

Continued on next page 
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Mortar Formations, Continued 

 
Lazy “W” This formation lays the mortars on a modified line.  It provides better flank 

security with almost the same target coverage as the parallel formation when 
all mortars fire the same data.  The lazy “W” is used when the terrain affords 
little cover and concealment.  The illustration below depicts the lazy “W.” 
 

 
 

 
Diamond From this formation, a gun section can fire in all directions with ease.  Use 

the formation when 6400-mil coverage is required (for example, in support of 
encircled forces).  It provides enhanced defensibility and is an excellent 
formation to use in restricted terrain.  A nonstandard parallel sheaf is formed 
when all mortars fire the same data.  Special corrections, similar to those used 
in attitude missions, are required to fire a standard parallel sheaf.  Since the 
distance between mortars decreased, the formation is more vulnerable to 
counterfire.  The illustration below depicts a diamond formation. 
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Methods of Laying the Mortars 

 
Principles for 
Laying the 
Mortars 
Parallel 

The 81mm mortar is an area fire weapon capable of destroying targets within 
a large area with high explosive (HE) and white phosphorous (WP) 
ammunition.  Effectively control the fires of the mortar squads so that the 
impacting rounds cover the target area.  The way you control these fires is by 
laying the mortars parallel.  When each mortar is laid parallel, place the angle 
of elevation and the same deflection on each mortar.  These computations 
cause the rounds fired to form a parallel sheaf in the target area allowing the 
range of each impact to be determined.  The pattern of rounds impacting the 
target area will be the same as the formation in which the mortars are set up.  
The results of laying the mortars parallel are listed below: 
 
• Control of fires from each mortar 
 
• Effective coverage within the target area 
 
The illustrations below depict the results of not laying and laying the mortars 
parallel. 
 

 

Continued on next page 
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Methods of Laying the Mortars, Continued 

 
Reciprocal 
Laying of the 
Mortars 

When the mortar platoon moves into a firing position, the fire direction center 
(FDC) determines the azimuth of fire on which the mortars will be laid and 
notifies the platoon sergeant.  Once all the mortars are mounted, the platoon 
sergeant or the section leaders lay the platoon parallel using one of the 
following methods: 
 
• Aiming circle 
• Mortar sight 
• Compass 

 
Actions Taken 
Prior to Laying 
Mortars 
Parallel 

Before the mortars can be laid parallel, the section leaders must calibrate their 
mortar sights.  Reciprocal laying is a procedure in which the 0-3200 line of 
one instrument (aiming circle) and the 0-3200 line of another instrument 
(sight unit) are laid parallel.  See the illustration below. 
 

 
 
When the 0-3200 lines of an aiming circle and the 0-3200 line of the sight 
unit are parallel, the mortar barrels are parallel to both 0-3200 lines if the 
sights have been calibrated correctly.  The principle of reciprocal laying is 
based on the geometric theorem that states if two parallel lines are cut by a 
transversal, the alternate interior angles are equal.  The parallel lines are the 0-
3200 lines of the instruments and the transversal is the line of sight between 
the two instruments.  The alternate interior angels are the equal deflections 
placed on the instruments (mortar sights).  
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Aiming Circle Method 

 
Description The procedures and commands outlined in this section are used to 

reciprocally lay the mortar platoon on a given grid azimuth.  The FDC will 
direct the platoon sergeant to lay the mortars parallel by giving the command, 
“MOUNTING AZIMUTH, 5500 MILS.”  We will use the mounting azimuth 
of 5500 mils and the aiming circle with a declination constant of 450 mils.  
For the ease of explanation, we will refer to the “aiming circle operator” in 
generic terms.  The platoon sergeant and the section leaders are responsible 
for the laying of their specific mortars, but anyone within the platoon who has 
had the proper training can accomplish the task.   

 
Example of 
Data for 
Aiming Circle 

Example:  Declination constant ………………………………….       450 mils 
                                                                                                           +6400 mils 
                                                                                                             6850 mils 
Minus the mounting grid azimuth ……………………………….   –5500 mils 
Difference to be set on the aiming circle ………………………...     1300 mils 

 
Reciprocal Lay When the aiming circle operator lays the mortars parallel, he can do a squad 

at a time or he can lay the whole platoon at once.  Laying the whole platoon at 
one time is the preferred option because it is quicker than doing a squad at a 
time.   

 
Steps The table below explains the steps in the reciprocal lay of mortars using the 

aiming circle. 
 

Step Action 
1 The aiming circle operator mounts and levels the aiming circle at a 

point from which he can observe the sights of all the mortars in the 
platoon (the left front or left rear). 

2 The aiming circle operator places 1300 mils on the azimuth and 
micrometer scales of the aiming circle (recording motion). 

3 Using the orienting knob, the aiming circle operator centers the 
magnetic needle magnifier.  This orients the 0-3200 line of the 
aiming circle in the desired direction (mounting azimuth of 5550 
mils). 

4 The aiming circle operator announces, “PLATOON, AIMING 
POINT THIS INSTRUMENT.” 

Continued on next page 
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Aiming Circle Method, Continued 

  
Steps, 
continued 

 

Step Action 
5 All gunners refer their mortar sights to the aiming circle with the 

vertical crossline splitting the center of the aiming circle reflector.   
 

 
 
The gunner then announces, for example, “GUN 1, AIMING 
POINT IDENTIFIED.” 

6  To lay the barrels parallel to the 0-3200 line of the aiming circle, 
the aiming circle operator turns the upper motion of the aiming 
circle until the vertical crossline is laid on the center of the lens of 
the mortar sight. 
 

 
 
The gunner reads the azimuth and the micrometer scales, and 
announces the deflection, for example, “GUN 1, DEFLECTION, 
1998.”  Repeat this step until all gunners have received a 
deflection. 

Continued on next page 
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Aiming Circle Method, Continued 

  
Steps, 
continued 

 

Step Action 
7 The gunner repeats the announced deflection, “GUN 1, 

DEFLECTION, 1998” and places it on his sight unit.  Assisted by 
the assistant gunner, the gunner lays the mortars so that the vertical 
crossline is once again laid on the aiming circle reflector.  The 
gunner then announces, for example, “GUN 1, READY FOR 
RECHECK.” 

8 Repeat steps 6 and 7 until the aiming circle operator and the 
gunner obtain the same deflection on both the aiming circle and the 
mortar sight (sights can be between zero and one mil difference).  
The gunner then announces, “GUN 1, ZERO MILS, MORTAR 
LAID.”  Repeat this procedure until the whole platoon is laid 
parallel. 
 

 
 

9 The aiming circle operator commands the squad of the laid mortar 
to apply the referred deflection, normally 2800, and place out 
aiming posts, for example, “GUN 1, REFER, 2800, PLACE OUT 
AIMING POSTS.” 

10 The gunner turns the deflection micrometer knob and indexes 
deflection 2800 on his sight without disturbing the lay of the 
mortar. 

Continued on next page 
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Aiming Circle Method, Continued 

  
Steps, 
continued 

 

 Step Action 
11 The ammunition bearer runs with the aiming posts along the 

referred deflection, about 100 meters from the mortar.  Terrain 
permitting, the he drops one post halfway (about 50 meters). 

12 Using hand and arm signals, the gunner guides the ammunition 
bearer to place out the far aiming post. 
 
 

 
 
 

Continued on next page 
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Aiming Circle Method, Continued 

  
Steps, 
continued 

 

 Step Action 
13 The ammunition bearer runs to the nearest aiming post that was 

dropped previously and repeats step 12 to obtain an aligned sight 
picture. 
 

 
 

 
 
 

14 Once the correct sight picture is obtained, the gunner announces, 
for example, “NUMBER 1, UP.”  This completes the procedure. 
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Mortar Sight Method 

 
Description The procedures and commands outlined in this section are used to 

reciprocally lay the mortar platoon parallel using the mortar sights.  When 
using this method, it is best to have the mortar platoon positioned so that all 
the sights are visible from the base mortar (usually number 4).  Lay the base 
mortar in the desired direction of fire using the compass or the aiming circle.  
After the base mortar is laid for direction, the remaining mortars are laid 
parallel to the base mortar.  

 
Steps The steps in the table below explain how to lay the mortars reciprocally using 

the mortar sights.   
 

Step Action 
1 The section leader moves to the mortar sight of the base mortar and 

announces, “AIMING POINT THIS INSTRUMENT.” 
2 The gunners of all the mortar squads refer to their sights, splitting 

the sight lens of the base mortar, and announce, “AIMING POINT 
IDENTIFIED.” 
 

 
 
 

Continued on next page 
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Mortar Sight Method, Continued 

  
Steps, 
continued 

 

 Step Action 
3 The gunner of the mortar being laid turns his sight to the sight of 

the base mortar.  He looks through the sight while adjusting the 
micrometer knob until the vertical crossline splits the sight lens of 
the base mortar and announces, “AIMING POINT IDENTIFIED.” 
 

 
 

4 The section leader reads the deflection from the sight of the base 
mortar.  He determines the back azimuth of that initial deflection 
using the acronym LAMS (Less than 3200 mils, Add to the initial 
deflection, More than 3200 mils, Subtract from the initial 
deflection).  The section leader then announces this deflection to 
the gunner of the mortar being laid. 

5 The gunner repeats the announced deflection for his mortar and 
places the deflection on his sight using the red fixed scale or the 
black scale on the M64A1 sight.  The gunner then relays on the 
sight of the base mortar. 

Continued on next page 
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Mortar Sight Method, Continued 

  
Steps, 
continued 

 

Step Action 
6 The gunner looks through the sight, and makes adjustments until 

the vertical crossline of his mortar sight splits the sight lens of the 
base mortar.  The gunner then levels the bubbles and announces, 
for example, “NUMBER 1, READY FOR RECHECK.” 

7 Repeat steps 4 through 6 until the mortar being laid is within one to 
zero mil from the base mortar’s sight deflection.  The gunner 
announces, for example, “NUMBER 1, ZERO MIL, MORTAR 
LAID.” 

8 The section leader announces, “REFER 2800, PLACE OUT 
AIMING POSTS.” 

9 The gunner sets the sight on the announced deflection (referred 
deflection 2800) and the ammunition bearer places out aiming 
posts. 

 
Note:  The ammunition bearer sets out the aiming posts using the steps  
           discussed in the aiming circle method for laying the mortars. 
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Compass Method 

 
Description A rapid way to lay the mortars parallel is to use the M2 compass or the 

lensatic compass.  This is an alternate means of laying the mortars and is used 
only when an aiming circle is not available or when time constraints dictate 
the laying of the mortars.  The advantage of laying the mortars parallel using 
the compass method is that it is the most rapid method.  The disadvantage to 
this method is that it is the least accurate.  The squad leaders use the compass 
method.  Each squad leader uses the compass to measure the mounting 
azimuth (magnetic azimuth) and lays his mortars in the direction of fire.  The 
squad leader receives the mounting azimuth in the form of a magnetic 
direction. 

 
Steps The table below explains the steps to lay the mortar platoon reciprocally using 

the M2 compass. 
 

Step Action 
1 Before mounting the mortars, each squad leader places a baseplate 

stake to mark the exact location of his mortar. 
2 The section leader announces the desired mounting azimuth, for 

example, “MOUNTING MORTARS, DIRECTION 5600.” 
3 Each squad leader places his compass on top of his baseplate stake 

that marks the mortar position.  The squad leader orients the 
compass on the desired mounting azimuth (direction of fire 5600) 
by sighting through the compass and directing the ammunition 
bearer to align the aiming posts along the desired mounting 
azimuth. 
 

 
 
 

Continued on next page 
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Compass Method, Continued 

  
Steps, 
continued 

 

Step Action 
4 The gunner places the outer edge of the baseplate against the 

baseplate stake so that the left edge of the cutaway portion of the 
baseplate is aligned with the left edge of the direction stake.  
 

 
 
 
Each mortar is then mounted and laid on the aiming posts with a 
deflection of 3200 and an elevation of 1100 placed on the sight. 

Continued on next page 
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Compass Method, Continued 

  
Steps, 
continued 

 

 Step Action 
5 The gunner makes final adjustments for the proper sight picture.  

He centers the elevation and crosslevel bubbles and announces, 
“GUN UP.” 

 
Note:   If no mechanical or human errors have occurred during the steps 

mentioned above, the mortars are now laid parallel.  Recognizing the 
possible differences between each individual compasses, the platoon 
sergeant/section leaders may direct that all mortars be laid with the 
same compass.   

 
Remember to use the compass method only when the aiming circle 
and mortar sight methods are not practical. 
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Emergency Techniques for Engaging Targets 

 
Description There are occasions when a mortar platoon may have to engage targets using 

emergency techniques of engagement (emergency mission); for example, 
receiving a call for fire while displacing, or encountering an enemy target 
visible from the platoon’s location. 

 
Techniques Mortar platoons and their sub elements must be able to conduct emergency 

missions whenever required.  Emergency techniques are listed below: 
 
• Direct lay 
• Direct alignment 
• Hip shoot 
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Direct Lay 

 
Description This is a method of engaging targets without the use of an FDC.  The mortar 

squad leader controls the fire of his squad when directly engaging a target 
seen from the mortar’s position. 

 
Steps  The table below lists the steps for the direct laying of a mortar squad. 
 

Step Action 
1 The squad leader commands, “SQUAD, DIRECT LAY, 

INFANTRY IN THE OPEN.  DIRECTION 1900, DISTANCE 
2100.” 

2 The gunner orients the mortar in the general direction of fire, 
which is identified by the squad leader. 

3 The gunner places the deflection of 3200 mils on the sight. 
4 The squad leader determines and announces the shell and fuze, 

method of fire, charge, and elevation, for example, “HE QUICK, 
ONE ROUND, CHARGE 3, ELEVATION 1199.” 

5 The gunner places the announced elevation on the sight. 
6 The ammunition bearer prepares ammunition in accordance with 

the announced shell and fuze, method of fire, and charge. 
7 The gunner traverses the mortar, if necessary, within two turns of 

center of traverse so that the vertical crossline is laid on the center 
of the target. 
 

 
 
 

Continued on next page 
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Direct Lay, Continued 

  
Steps, 
continued 

 

 Step Action 
8 The gunner levels the mortar so that all bubbles are centered and 

the vertical crossline is laid on the center mass of the target. 
9 The gunner announces, “UP.” 

 
Note:   The gunner may use the turn method on the elevation crank when 

performing this drill. 
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Direct Alignment 

 
Description Direct alignment is another method of engaging targets without an FDC.  The 

squad leader controls the fire of his squad.  He (or an FO) positions himself 
between the target and the mortar so that he can see both.   

 
Steps Listed in the table below are the steps for direct aligning a mortar squad. 
 

Step Action 
1 The squad leader commands, “SQUAD, DIRECT ALIGNMENT.” 
2 The squad leader moves to a vantage point (OP) within 100 meters 

of the mortar position or gun-target line. 
3 The gunner places deflection of 3200 mils on the sight. 
4 The squad leader places an aiming device at his vantage point 

visible to the gunner. 
 

 
 

5 The squad leader is in position so that he can sight along the 
aiming device to the target. 
 

 
 

Continued on next page 
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Direct Alignment, Continued 

  
Steps, 
continued 

 

 Step Action 
6 The squad leader reverses his position and sights back along the 

aiming device toward the mortar position without disturbing the 
aiming device. 

7 The squad leader signals to the gunner by voice command or hand 
and arm signals to align the mortar with the aiming device. 
 

 
 
 

8 The gunner and assistant gunner move the mortar to align the 
vertical crossline of the sight on the squad leader’s aiming device. 
 

 
 

Continued on next page 
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Direct Alignment, Continued 

  
Steps, 
continued 

 

 Step Action 
9 The squad leader prepares and issues an initial fire command 

including the shell and fuze, method of fire, charge, and elevation, 
for example, “HE QUICK, ONE ROUND, CHARGE 3, 
ELEVATION 1133.” 

10 The gunner places the announced elevation on the sight. 
11 The ammunition bearer prepares ammunition in accordance with 

the announced shell and fuze, method of fire, and charge. 
12 The gunner and assistant gunner level the mortar so that all bubbles 

are centered, and the vertical crossline of the sight is laid on the 
device. 
 

 
 

13 The gunner announces, “UP,” and signals to the squad leader “I 
AM READY,” if necessary.   
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Hip Shoot 

 
Explanation This technique is used when a call for fire is received during displacing and 

the target is not visible from the mortar position.  It requires both a FDC and 
an observer.  Listed below are two types of hip shoot missions: 
 
• Immediate suppression 
• Adjust fire 

 
Immediate 
Suppression 

This requires rounds in the target area as quickly as possible to minimize 
friendly casualties.  Speed takes precedence over accuracy.  When the mortar 
unit receives this type of call for fire while moving, the unit must position 
itself and lay the guns as rapidly as possible using whatever means are 
available.   
 
The M2 compass method and the aiming point deflection method provide 
sufficient accuracy, and are faster than using the M2 aiming circle.   

 
M2 Compass 
Method 

See pages 3-29 through 3-31. 

 
Aiming Point 
Deflection 
Method 

This method is slightly faster and more accurate than laying each mortar with 
a M2 compass.  The only requirement is that a distant aiming point (DAP) be 
visible from the mortar position.  The DAP should be at least 1500 meters 
away and located on the right or left flank of the mortar position.  To conduct 
a hip shoot using the aiming point deflection method, refer to the example and 
follow the steps in the table. 

 
Example Azimuth to DAP …………………………………………..5400 mils 

Azimuth of fire ……………………………………………0800 mils 
Back azimuth of fire ………………………………………4000 mils 
5400 – 4000 = 1400 mils deflection to DAP. 

Continued on next page 
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Hip Shoot, Continued 

 
Steps The table below lists the steps for using the aiming point deflection method. 
 

Step Action 
1 To lay the mortars, command:  “PLATOON (SECTION), 

ADJUST, AIMING POINT WATER TOWER, LEFT FLANK, 
DEFLECTION 1400 MILS.” 
 

 
 

2 Each gunner indexes the announced deflection on his sight, sights 
on the DAP by traversing the mortar, and then announces, 
“NUMBER ONE (TWO, THREE, FOUR, etc.), AIMING POINT 
IDENTIFIED, DEFLECTION 1400.”  The platoon (section) is laid 
when all mortars have reported. 

3 Rounds are prepared and fired using the charge and elevation the 
FDC directs.  After the rounds are fired, the FDC directs the 
gunners to level up on the DAP and slip the black deflection scales, 
if necessary, to a corresponding referred deflection that the FDC 
determines. 

Continued on next page 
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Hip Shoot, Continued 

 
Adjust Fire When an adjust fire mission is received while moving, conduct a hip shoot 

following the steps in the table below. 
 

Step Action 
1 The unit leader moves into a suitable firing position and roughly 

aligns his vehicle with the direction of fire.  The squads pull into 
position and prepare to lay their mortars. 

2 The base piece is laid using standard reciprocal lay procedures and 
fires the first round using the charge and elevation the FDC directs. 

3 The gunner of the base piece levels up on the aiming circle and 
announces, “BASE PIECE READY FOR RECHECK.” 

4 The aiming circle operator confirms the lay of the base piece and 
commands, “REFER 2800 (or as SOP or the FDC directs), PLACE 
OUT AIMING POSTS.” 

5 The base piece ammunition man places out aiming posts and 
continues to adjust under the direction of the FDC while the aiming 
circle operator resumes laying the remaining mortars. 

6 After the mortars are laid, the squad places out aiming posts on the 
referred deflection and begins following the mission from that 
point. 

 
Note:   Both of the methods described for the immediate suppression hip shoot 

can be used to conduct an adjust fire hip shoot; however, the nature of 
adjust fire allows time to use an aiming circle to provide more 
accurate fires.  Use other methods when an aiming circle is not 
available. 
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Lesson 2 Exercise 

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

answers against those listed at the end of this lesson. 

 
Item 1 While inspecting a mortar position, what does the squad leader look through 

to ensure that the two aiming posts appear as one?  _____________________ 
______________________________________________________________ 

 
Item 2 Through 
Item 4 

Matching:  For items 2 through 4, match the mortar platoon formation in 
column 1 with its characteristics in column 2. 

 
Column 1 
 
Formation 
 

Column 2 
 
Characteristics 

___ 2.  Parallel 
___ 3.  Lazy “W” 
___ 4.  Diamond 

a. Platoon can fire in all directions.  
Provides increased defensibility, 
but is vulnerable to counterfire.  
Excellent formation in restricted 
terrain. 

b. Produces a standard sheaf in the 
garget area when all mortars fire 
the same data. 

c. Used when terrain provides little 
cover and concealment. 

 
Item 5 When laying the mortars using the aiming circle for grid azimuth, what will 

you subtract from the announced mounting grid azimuth? 
 
______________________________________________________________ 

 
Item 6 When the gunners of all mortar squads refer their sights, splitting the sight 

lens of the base mortar, they are using the __________   __________ method 
to lay the mortars. 

Continued on next page 
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Lesson 2 Exercise, Continued 

 
Item 7 When using the compass method to lay the mortars, the squad leader will 

 
a. stand behind the mortar and orient the compass to the desired mounting 

azimuth. 
b. stand on a baseplate and orient the compass to the desired mounting 

azimuth. 
c. place the compass on a baseplate and orient the compass to the desired 

mounting azimuth. 
d. place the compass on top of his baseplate stake and orient the compass to 

the desired mounting azimuth. 

 
Item 8 What are three emergency techniques for engaging targets?  

 
___________________    
___________________   
___________________ 

 
Item 9 What are the two types of hip shoot missions? 

 
____________________    
____________________  

 

Continued on next page 
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Lesson 2 Exercise, Continued 

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

questions about these items, refer to the reference page. 
 

Item Number Answer Reference  
1 sight unit eyepiece 3-16 
2 b 3-17 
3 c 3-18 
4 a 3-18 
5 declination constant 3-21 
6 mortar sight 3-26 
7 d 3-29 
8 direct lay 

hip shoot 
direct alignment 

3-32 

9 immediate suppression, adjust fire 3-38 

 
Lesson 
Summary 

In this lesson, we talked about positioning mortars. 
 
In the next lesson, we will cover fire orders and fire commands. 
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LESSON 3 

FIRE ORDER AND FIRE COMMAND 

Introduction 

 
Scope This lesson will familiarize you with the structure of a fire order and fire 

command. 

 
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Recall the elements of a fire order. 
 
• Identify the elements of a fire order. 
 
• Identify the elements of an initial fire command. 
 
• Recall the elements of a subsequent a fire command. 

 
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 3-45 
Fire Order 3-46 
Fire Command 3-47 
Lesson 3 Exercise 3-51 
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Fire Order 

 
Description Before a mission can be processed into a fire command for the mortars, the 

fire direction center (FDC) must make tactical decisions.  When the FDC 
receives the call for fire, the platoon sergeant examines the elements of the 
call for fire.  Knowing the target type and the weapons available, he must 
decide how the target is to be attacked, and determine the amount of 
ammunition on hand.  This decision is given to the recorder in an informal 
order known as the fire order.   

 
Elements The table below lists the elements of a fire order and the description of each 

element. 
 

Element Description 
Target location The observer gives the location of the target in the call for 

fire. 
Adjusting 
mortar 

In this element, the FDC specifically designates the mortar 
that will fire in adjustment. 

Shell and fuze The shell and fuze that are to be fired in effect are ordered; 
SOP designates the shell and fuze for adjustment.  If the 
shell and fuze that the observer requested is to be fired, 
this element is omitted. 

Unit to fire for 
effect 

The number of mortars to fire for effect is given by unit 
designation (squad, section, or platoon). 

Method of fire 
for effect 

This element gives the number of rounds to be fired by 
each mortar and any special firing instruction (such as 
traversing or searching fire). 

Target number A target number is assigned only if the observer requests it 
or if higher authority requires target numbers. 
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Fire Command 

 
Types Determined by the FDC and following a set sequence, fire commands direct 

the mortar crew to engage the target.  The two types of fire commands are as 
follows: 
 
• Initial  
• Subsequent 

 
Initial Fire 
Command 

The initial fire command contains the data needed to fire the first round and is 
determined after the call for fire is received.  The initial fire command is 
compiled by the primary plotter, checked by the platoon sergeant, and passed 
to the recorder who announces the command to the gun line over the wire.   
 
The initial fire command contains instructions for the mortars and consists of 
either seven or eight elements, depending on the type of ammunition fired.  
These elements are a combination of the fire order and data the FDC 
computes. 

 
Elements The table below lists the eight elements of an initial fire command and a 

description of each element. 
 

Element Description 
Mortars to 
follow (MORT 
FOLO) 

This first element of the initial fire command alerts the 
mortar platoon as to who will fire for effect.  This 
information is taken from the fourth element (unit to fire 
for effect) of the fire order. 

Shell and fuze 
(SH/FZ) 

Taken from the third element of the fire order, this second 
element of the fire order, this second element of the initial 
fire command tells the mortar platoons what type of 
ammunition they will be firing and the type of fuze for 
each round. 

Mortar to fire 
(MORT FIRE) 

This third element tells the mortar unit which mortar will 
fire the initial rounds in adjustment, and is taken from the 
second element of the fire order.  During the “FIRE FOR 
EFFECT” portion of the mission, the mortars to follow 
stated in element one (above) fire the rounds. 

Continued on next page 
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Fire Command, Continued 

  
Elements, 
continued 

Element Description 
Method of fire  Taken from the fifth element of the fire order, this fourth 

element tells the mortar platoons the number of rounds to 
fire for effect.  It gives any special instructions needed on 
how the mortars will be manipulated to engage the targets 
and how the firing will be controlled (AT MY 
COMMAND, etc.). 

Deflection This element gives the gunners the deflection sight setting 
(or direction) in which they are to fire. 

Charge This sixth element tells the gun crew how many propellant 
charges are needed for each round. 

Time This element is the time setting for illumination rounds 
and is omitted if firing HE or WP rounds. 

Elevation This element informs the gunners of the elevation sight 
setting to be applied to the mortar sight.  This element will 
always be given and will always be given last. 

 
Examples The table below lists the elements and an example of what is announced 

along with an explanation of each announcement. 
 

Element Example Explanation 
MORTARS 
TO FOLLOW 

“PLATOON” The entire platoon will fire in the fire for 
effect. 

SH/FZ “HE, QUICK” The entire platoon will fire HE with 
impact fuze.  

MORTARS 
FIRING 

“SECTION 2” Section 2 will fire the initial rounds and 
adjust on target. 

METHOD OF 
FIRE 

“THREE 
ROUNDS 
PLATOON 
RIGHT” 

Each mortar will fire three rounds 
starting from the far left mortar and 
proceeding to the right, for a total of 
three rounds per mortar and 24 rounds 
for the platoon. 

Continued on next page 
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Fire Command, Continued 

  
Examples,  
continued 

 
Element Example Explanation 

DEFLECTION “DEFLECTION 
2750” 

Each of the MORT FOLO will apply 
2750 to the mortar sight deflection 
knob and lay the mortars for deflection. 

CHARGE “CHARGE 2” Each of the rounds prepared will 
contain two propellant charges. 

TIME “32.2” This time setting will be placed on the 
round if firing illumination. 

ELEVATION “ELEVATION, 
1182” 

Each of the MORT FOLO will apply 
1182 to the mortar sight elevation knob 
and level the mortars. 

 
Subsequent 
Fire 
Commands 

Subsequent fire commands contain changes in the firing data needed to adjust 
the fire onto the target.  The forward observer (FO) will send adjustment to 
the FDC to move the rounds on target.  The FDC will incorporate the changes 
into subsequent fire commands for the mortars. 

Continued on next page 
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Fire Command, Continued 

 
Elements There are five elements in the subsequent fire command and they pertain 

particularly to changes in deflection and elevation.  The table below lists the 
five elements of the subsequent commands and an example of how they are 
announced.   

 
Element  Example 

Mortar and 
method of fire 

When a change is made in the mortar to fire or in the 
method of fire, the subsequent fire command must include 
both elements. 

Deflection Changes in direction are given as the deflection to be 
placed on the sight, for example, DEFLECTION 2818.  
When the deflection is the same, this element is omitted in 
subsequent fire commands. 

Charge The charge(s) is given again only if the deflection 
changed. 

Elevation The elevation element is always included in the 
subsequent fire command.  The elevation is given, for 
example, as ELEVATION 1150.  If the elevation does not 
change, the next command will include ELEVATION 
1150. 

End of mission The completion of firing a particular mission is announced 
by stating END OF MISSION.  All gunners then lay their 
mortars on deflection 2800 and elevation 1100, or in a 
defensive situation, each mortar is laid on the deflection 
and elevation to fire its assigned final protective fire. 

 
Note:   In the subsequent fire command, only the data that has changed is 

given.  Elevation, however, is always given as part of the subsequent 
fire command even if it is the same as the previous elevation given.  

 
            Although only one mortar fires in adjustment, all the mortars specified 

in the initial fire command will apply the adjustment data in the 
subsequent fire command.  Once the adjusting mortar is adjusted on 
target and the FO requests fires for effect, each of the mortars 
designated in the initial fire command will fire the prescribed number 
of fire for effect rounds on target.  
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Lesson 3 Exercise 

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

answers against those listed at the end of this lesson. 

 
Item 1 Which element of the fire order gives the number of rounds to be fired by 

each mortar and any special firing instruction (such as traversing or searching 
fire)? 
______________________________________________________________ 

 
Item 2 Through 
Item 5 

Matching:  For items 2 through 5, match the element of the fire order in 
column 1 with the activity associated in column 2. 

 
Column 1 Column 2 

 
Element Activity Associated 
  
___ 2.  Mortars to follow 
___ 3.  Shell and fuze 
___ 4.  Mortar to fire 
___ 5.  Method of fire 

a. Which mortar will fire in adjustment. 
b. Alerts the mortar platoon on who will 

fire for effect. 
c. Type of ammunition and fuze for each 

round. 
d. Number of rounds to fire for effect, any 

special instructions, and how the firing 
will be conducted. 

 
Item 6 Through 
Item 9 

Matching:  For items 6 through 9, match the element of the initial fire 
command in column 1 with the activity associated in column 2. 

 
Column 1 
 
Element 

Column 2 
 
Activity Associated 
 

___ 6.  Deflection 
___ 7.  Charge 
___ 8.  Time 
___ 9.   Elevation 

a. Omitted if firing HE or WP rounds. 
b. Gives the gunners the deflection sight 

setting (or direction) to which they are to 
fire. 

c. Elevation sight setting to be applied to 
the mortar sight. 

d. How many propellant charges will be 
used for each round. 

Continued on next page 
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Lesson 3 Exercise, Continued 

 
Item 10 When giving a subsequent fire command, what is the only element that must 

be given even if there is no change?  
 
______________________________________________________________ 

Continued on next page 
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Lesson 3 Exercise, Continued 

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

questions about these items, refer to the reference page. 
 

Item Number Answers Reference Page 
1 Method of fire for effect 3-46 
2 b 3-47 
3 c 3-47 
4 a 3-47 
5 d 3-48 
6 b 3-48 
7 d 3-48 
8 a 3-48 
9 c 3-48 
10 Elevation 3-50 

 
Lesson 
Summary 

In this lesson, we talked about fire orders and fire commands. 
 
In the next lesson, we will cover safety precautions. 
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LESSON 4 

SAFETY PRECAUTIONS 

Introduction 

 
Scope  You have heard it said repeatedly “safety is paramount”.  As a NCO, you 

must always apply safety precautions when dealing with Marines and 
equipment, for it is your responsibility. 

 
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Recall safety tools used to document safety data. 
 
• Identify a safety diagram when provided an illustration. 
 
• Identify a safety T when provided an illustration. 
 
• Recall the function of a safety T. 
 
• Identify precautions taken when burning increments.  

 
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 3-55 
Safety Tools 3-56 
Safety Diagram 3-57 
Safety T 3-60 
Burning Increments 3-61 
Lesson 4 Exercise 3-62 
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Safety Tools 

 
Introduction Minimum and maximum elevations, deflection limits, and minimum fuze 

settings must be computed to ensure all rounds impact or function within the 
designated impact area.  Data is presented in graphical form on two safety 
tools.  The two safety tools we will talk about are as follows: 
 
• Safety diagram 
• Safety T 
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Safety Diagram 

 
Explanation The safety diagram graphically displays the computed safety limits.  Data is 

logically presented and arranged for the fire direction center (FDC) to use.  
Once the diagram is constructed, use data from it to draw the safety T. 
 
The range safety officer (RSO) determines the lateral safety limits and the 
minimum and maximum ranges of the target area.  Then, convert these data to 
deflections and elevations.  In the case of mechanical time (illumination) and 
variable time (VT or PROX) fuzes, a minimum time setting must be 
determined. 

 
Example As an example, assume the following limits in the table below were provided 

by the RSO. 
 

Number Limits 
1 Left azimuth limit is 4730. 
2 Right azimuth limit is 5440. 
3 Minimum range (min rg) is 2400. 
4 Maximum range (max rg) is 5500. 
5 From azimuth 4730 to azimuth 5030, the maximum range is 

5000. 
6 Minimum range for fuze time is 2700. 
7 Authorized weapon and charge zone are the M252 81mm 

mortar, and charges 1-4 (M821 HE round). 
8 Firing point 72 is located at grid FB60323872, altitude is 

390 meters. 

Continued on next page 
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Safety Diagram, Continued 

 
Construction of 
Diagram 

Using the information given in the example, you can now construct the basic 
safety diagram by following the steps in the table below.   

 
Step Action 

1 On a sheet of paper, draw a line representing the direction of fire 
for the firing unit.  Label this line with its azimuth (AZ) and the 
referred deflection (DF) for the weapon system. 

2 Draw lines representing the lateral limits in proper relation to the 
line on which the section is laid.  Label the lateral limits with the 
appropriate azimuths. 

3 Draw lines between the lateral safety limits to represent the 
minimum and maximum ranges.  Label each line with the 
appropriate range.  If the minimum range for fuze (FZ) time (TI) is 
different from the minimum range, draw a dashed line between the 
safety limits to represent the minimum range for FZ TI.  Label the 
line with the appropriate range.   

4 Compute the angular measurements from the azimuth of lay to the 
left and right safety limits by comparing the azimuth of lay to the 
azimuth of each limit.  On the diagram, draw arrows indicating the 
angular measurements and label them. 

5 Apply the angular measurements to the deflection corresponding to 
the azimuth of fire to determine the deflection limits lightweight 
airborne recovery system (LARS). 

 
Note:  Once the basic safety diagram is drawn, the FDC uses the tabular firing  
           tables to determine the proper charges, elevations, and time settings.    
           The FDC then applies them to complete the diagram. 

Continued on next page 
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Safety Diagram, Continued 

 
Illustration The basic safety diagram is depicted in the illustration below. 
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Safety T 

 
Explanation The safety T is a method of passing safety data on to the mortar squad leaders 

in a simplified form.  The information needed by the squad leader is extracted 
from the completed safety diagram and placed on a 3 × 5 inch card or similar 
form.   

 
Illustration The illustration below depicts a safety T taken from the completed range 

safety diagram. 
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Burning Increments 

 
Precautions Special safety precautions must be taken when burning increments.  

Increments removed from cartridges before firing should be placed in a metal 
or wooden container located outside the firing vehicle/position at least 25 
meters away.  Excess increments should not accumulate near the mortar 
positions, but are removed to a designated place of burning and destroyed.   
 
The steps in the table below should be taken when burning increments as a 
safety precaution. 

 
Step Action 

1 Select a place at least 100 meters from the mortar position, parked 
vehicles, and ammunition piles. 

2 Burn all dead grass or brush within 30 meters around the burning 
place.  Do not burn increments in piles, but spread them in a train 1 
to 2 inches deep, 4 to 6 inches wide, and as long as necessary. 

3 From this train, extend a starting train that will burn against the 
wind of single increments laid end to end.  End this starting train 
with not less than 1 meter of inert material (dry grass, leaves, or 
newspapers). 

4  Ignite the inert material. 
 

Note:  If in a training environment, check the range SOP before applying the    
           steps in the table above. 
 

 CAUTION:  Do not leave unused increments unburned in combat operational 
areas.  The enemy will use them. 
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Lesson 4 Exercise  

 
Directions  Complete items 1 through 5 by performing the action required.  Check your 

answers against those listed at the end of this lesson. 

 
Item 1 The __________________ and  ________________ are two safety tools used 

to document the data that must be computed to ensure all rounds impact or 
function within the designated impact area.  

 
Item 2 The basic ____________  ____________ is depicted in the illustration below. 

 

 

 
Item 3 The ________________ is depicted in the illustration below. 

 

 

Continued on next page 
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Lesson 4 Exercise, Continued 

 
Item 4 The safety T is a method of passing safety data on to the mortar squad leaders 

in a _________________ form. 

 
Item 5 When burning increments, you should place them 

 
a. all in one pile. 
b. in an ammunition can. 
c. in a train 1 to 2 inches deep. 
d. individually 1 to 2 inches apart. 

Continued on next page 



MCI Course 0331K 3-64 Study Unit 3, Lesson 4 Exercise 

Lesson 4 Exercise, Continued 

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

questions about these items, refer to the reference page. 
 

Item 
Number 

Answers Reference 
Page 

1 safety diagram, safety T 3-56 
2 safety diagram 3-59 
3 safety T 3-60 
4 simplified 3-60 
5 c 3-61 

 
Lesson 
Summary  

In this lesson, we talked about safety precautions. 

 
Study Unit 3 
Summary 

In this study unit, you were provided with information concerning command 
and control. 
 
In the next study unit, you will be provided with information concerning 
tactical considerations. 
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STUDY UNIT 4 

TACTICAL CONSIDERATIONS 

Overview 

 
Scope This study unit will provide you with information about the tactical 

employment of the mortar platoon.  We will also cover deployment and 
displacement as they pertain to the mortar platoon.   

 
In This Study 
Unit 

This study unit contains the following lessons: 

 
Lesson See Page 

Tactical Employment of the Mortar Platoon 4-3 
Mortars in the Offense 4-13 
Mortars in the Defense 4-25 
Displacement of the Mortars 4-47 
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LESSON 1 

TACTICAL EMPLOYMENT OF THE MORTAR PLATOON 

Introduction 

 
Scope As a leader, you must have thorough knowledge of how the mortar platoon 

can be employed.  This lesson will give you some insight in this area.  

 
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Recall the methods of support. 
 
• Identify the methods of support. 
 
• Recall the employment options available to the mortar platoon when 

engaging targets. 

 
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 4-3 
Methods of Support 4-4 
Employment Options 4-6 
Lesson 1 Exercise 4-12 
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Methods of Support 

 
Mission The mission of the 81mm mortar platoon is to provide close and continuous 

indirect fire support for the infantry battalion.  It is commonly referred to as 
the battalion commander’s “hip pocket artillery.”  The infantry battalion 
commander is responsible for the employment of the platoon.  

 
Methods When using the mortar platoon, the battalion commander has three methods 

of available support: 
 
• General support 
• Direct support 
• Attachment 

 
General 
Support 

General support (GS) is the most frequent type of mission assigned to the 
81mm mortar platoon.  When the platoon is employed in GS, indirect fire 
support is provided equally for all elements of the battalion.  GS is the most 
preferred method of employment of the mortar platoon. 

 
GS Advantages GS has the following advantages: 

 
• Permits the planning and centralized control of fire support for all 

subordinate units. 
 
• Provides the battalion commander the flexibility to shift and mass all 

available fire support rapidly to support his maneuver, which allows for 
better coordination of combined arms assets (air, artillery, naval gunfire 
(NGF), TOWs, and heavy machine guns (HMGs)).    

Continued on next page 
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Methods of Support, Continued 

 
Direct Support A direct support (DS) mission is assigned when it is necessary to increase the 

responsiveness of mortar support to a particular maneuver unit.  When the 
platoon or part of the platoon is employed in DS, the platoon or one of the 
sections, (sections or squads) fires in support of a specific maneuver unit.   
 
The mortar unit given the DS mission establishes direct communications with 
the unit it is supporting.  The mortar unit providing direct support must 
position itself to provide the most effective fire support. 

 
DS Advantages The principal advantages of the DS missions are listed below: 

 
• Centralized control of the mortar unit. 
• Increased response time during a fire mission. 

 
Note:   A key point to consider before assigning a DS mission to the mortars 

is whether something is gained by giving the DS mission that cannot 
be accomplished with the GS mission. 

 
Attachment Although not employed in this manner, the mortar platoon or a part of the 

platoon may be attached to a specific unit.  This type of employment may be 
necessary if an element of the battalion is given a mission that separates it 
from the main body of the battalion.  Due to limitation in range and terrain, 
the mortars may not be able to properly support a unit unless they are 
attached.  Raids, early phases of amphibious operations, anti-armor 
ambushes, etc., are examples of operations that may require attachment. 
 
Attachment is the least desirable method of employing the mortars because 
both the battalion commander and the mortar platoon commander gives up 
tactical and administrative control over the mortar unit. 

 
Note:   This method should be avoided if adequate fire support can be 

provided by some other means. 
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Employment Options 

 
Types Once the method of employment is determined, the platoon commander must 

decide how he will engage the targets to accomplish the mission.  The three 
employment options that are available to the platoon commander when 
engaging targets are listed below: 
 
• Platoon 
• Section 
• Squad 

 
Platoon 
Employment 

The two types of platoon employment are listed below: 
 
• Two separate locations 
• Intact/one location 

 
Two Separate 
Locations 

Under this employment option, the mortar platoon operates from two separate 
firing positions.  Under control of the platoon commander, the platoon fires as 
one unit on the assigned target. 

 
Placement The best way to position the eight-gun platoon is to place each section (four 

guns) in separate firing locations a minimum of 300 meters apart, a distance 
that enhances the survivability of the platoon in an enemy counterfire 
situation.  The distance between mortar sections will be limited primarily by 
terrain, the battalion’s frontage, and the limits of command and control assets 
(wire and radio limitations). 

Continued on next page 
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Employment Options, Continued 

 
Placement, 
continued 

The section being separated does not prevent the platoon from massing its 
fires as a unit on a particular target.  Massing fires requires the FDC to 
computer data for each section firing on the same target.  If speed is essential, 
the FDC will compute the fires of both sections on a single adjusting point.  
This produces a smaller, more concentrated sheaf in the target area.  See the 
illustration below. 
 

 

 
Massing Fires If an eight-round parallel sheaf is required, the controlling FDC adjusts with 

the innermost mortar of one section firing on the adjusting point and 
computes fire for effect (FFE) data.  The other section’s FDC plots an 
imaginary adjusting point 40 meters left or right of the fired adjusting point 
and computes FFE data based on the imaginary adjusting data.  See the 
illustration below. 
 

 
 

Note:   While the sections are separated, each FDC prepares the firing data for 
its section; however, one section remains as the controlling FDC.  If 
the fire mission requires only one or two mortars to fire, such as for a 
smoke or illumination mission, the controlling FDC designates which 
mortars are to fire. 

Continued on next page 
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Employment Options, Continued 

 
Intact/One 
Location 

Due to terrain restrictions, both sections of the platoon may be located in the 
same area.  This configuration increases the platoon’s vulnerability of being 
found and destroyed by enemy fire, but enhances command and control of the 
platoon and local security. 
 
When the platoon is located in one location, one fire direction center is the 
controlling FDC for the platoon.  The controlling FDC will be a part of the 
infantry battalion mortar net when the platoon is firing from the same 
location.  The controlling FDC computes the firing data for both sections. 

 
Section 
Employment 

Section employment makes each section a separate firing unit; the mortar 
platoon is employed by section to cover wider frontages.  Depending on the 
organization of the platoon, a section may consist of two or four mortars.  
Each section is positioned so that it can provide fires within the area of 
responsibility of the supported maneuver element.  
 
Depending on the range to target and separation of sections, more than one 
section may be able to mass fires on the same target.  When employed by 
section, each section has a FDC or a computer.  These sections operate on the 
infantry battalion mortar net.  The forward observers request fire from a 
designated section using the section’s call sign.   

Continued on next page 
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Employment Options, Continued 

 
Squad 
Employment 

Squad employment places one or more mortar squads on the battlefield as 
separate firing units.  This is done to support special requirements such as 
 
• One-mortar illumination mission(s) 
• One-mortar marking mission(s) 
• Anti-armor ambush support 
 
When employed by squad, a fire direction computer from the FDC should 
accompany the squad, but if more than one squad is employed in this manner, 
it may be impossible to place a fire direction computer with each squad.  
Therefore, squad leaders must be prepared to compute firing data.  Although 
this is the least desirable method of employment, it may be necessary to 
employ the platoon by squads 
 
• When the supported maneuver element is required to cover a large front 

such as a battalion task force screening a division’s flank. 
 
• During rear area combat operations to provide security for critical 

installations.   
 
If a section in these situations can provide adequate support, squad 
employment can be avoided.  Employment by squads reduces the effects on a 
given target and increases the command and control efforts needed.   

Continued on next page 
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Employment Options, Continued 

 
Advantages and 
Disadvantages 

The chart below outlines the advantages and disadvantages of the different 
employment options. 

 
Type Advantages Disadvantages 

Intact/one location 
 

Massing of fires simplified 
 
More responsive 
 
Enhanced command and 
control 
 
Ease of logistics 
 
FDCs capable of 24-hour 
operations. 
 
Most secure against ground 
attack 

Platoon more vulnerable to 
counterfire 
 
Positioning limited by terrain 
 

Two separate locations Increased survivability against 
indirect fire 
  
Less restricted by terrain 

Command and control requires 
more effect 
 
Possible increase in radio traffic 
 
Massing of fires requires more 
effort 
 
Logistics requires more effort 

Section Increased survivability 
 
Can cover larger front 

Decreased effect on target 
(fewer rounds per volley) 
 
Command and control more 
difficult 
 
Logistics more difficult 
 
Massing of fires more difficult 

Squad Greatest survivability 
 
Can cover even larger front 
 
Deception efforts aided 
 

Decreased effects on target 
 
Logistics support burden placed 
on supported element 
 
Massing of fires extremely 
difficult 
 
Not enough FDC personnel to 
go with each squad 
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Lesson 1 Exercise 

 
Directions Complete items 1 through 5 by performing the action required.  Check your 

answers against those listed at the end of this lesson. 

 
Item 1 What are the three methods of support the mortar platoon can provide? 

 
_______________________________ 
_______________________________ 
_______________________________ 

 
Item 2 Through 
Item 4 

Matching:  For items 2 through 4, match the methods of support in column 1 
with their characteristics in column 2. 

 
Column 1 
 
Methods of Support 
 

Column 2 
 
Characteristics 

___ 2.  General support 
___ 3.  Direct support 
___ 4.  Attachment 

a. The supported unit commander 
assumes all control of the 
mortars.  This is the least 
desirable method of employment 
because decentralized control 
and flexibility are decreased. 

b. When the platoon is employed 
using this method, indirect fire 
support will be provided equally 
for all elements of the battalion. 

c. When the platoon or part of the 
platoon is employed using this 
method, the platoon or one of the 
sections fire in support of a 
specific maneuver unit. 

 
Item 5 What are the three employment options available to the mortar platoon when 

engaging targets? 
________________________________________ 
________________________________________ 
________________________________________ 

Continued on next page 
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Lesson 1 Exercise, Continued 

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

questions about these items, refer to the reference page. 
 

Item Number Answers Reference Page 
1 general support 

direct support 
attachment 

4-4 

2 b 4-4 
3 c 4-5 
4 a 4-5 
5 platoon 

section 
squad 

4-6 

 
Summary In this lesson, we covered the tactical employment of the mortar platoon. 

 
In the next lesson, we will cover mortars in the offense. 
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LESSON 2 

MORTARS IN THE OFFENSE 

Introduction 

 
Scope This lesson will cover information concerning the mortars in the offense. 

 
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify the roles of the mortar platoon in offensive operations. 
 
• Recall the acronym that describes the analysis factors used by the mortar 

platoon when organizing for offensive fire support. 
 
• Recall the types of offensive missions assigned to the mortar platoon. 
 
• Identify the types of offensive missions assigned to the mortar platoon. 

 
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 4-13 
Mortars in Offensive Operations 4-14 
Offensive Planning Considerations 4-16 
Missions Assigned in the Offense 4-21 
Lesson 2 Exercise 4-23 
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Mortars in Offensive Operations 

 
Purpose of 
Offensive 
Operations 

Offensive operations are conducted to carry the fight to the enemy.  The 
primary reason we assume the offense is to destroy the enemy.  The offense 
contributes striking power through which we impose our will on the enemy.   

 
81’s Role The 81mm mortar platoon participates as part of a larger force in the conduct 

of offensive operations.  As an integral part of that force, the 81mm mortar 
platoon’s role is to provide fire support in order to 
 
• Neutralize, suppress, and destroy enemy forces. 
• Screen the movement of friendly units by obscuring the enemy’s vision. 
• Mark enemy targets for aircraft engagement. 
• Illuminate the battlefield. 
• Isolate the objective. 
• Deprive the enemy of resources or decisive terrain. 
 
Offensive operations are characterized by rapid movement and changing 
situations.  Flexibility in fire support is required to provide effective and 
continuous fires.   

 
Fire Planning The mortar platoon plans and conducts fires  

 
• Enroute to the objective 
• On the objective 
• Beyond the objective 
 
Mortars accomplish this by positioning near the line of departure (LOD) 
using the 1/2 to 2/3 maximum range rule as an initial guide and then moving 
forward using displacement techniques. 
 
Mortars are used to soften enemy defenses before the attack through short, 
violent strikes against frontline defenses, observation posts (OPs), and 
command and control elements.  For maximum effect, mortar fires are lifted 
or shifted at the last possible moment before the assault elements close in on 
the enemy’s positions.   
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Offensive Planning Considerations 

 
Analyzing the 
Mission 

The 81mm mortar platoon organizes for offensive fire support based on 
analysis factors of mission, enemy, terrain and weather, troops (including fire 
support) available, time, space, and logistics; commonly known by the 
acronym METT-TSL.  As a member of the mortar platoon, you must 
continuously revise the planning, preparation, and execution of the offensive 
mission.  If you keep the acronym METT-TSL and its principles in mind, the 
mission analysis and formulation of the battle plan will be easier when 
conducting offensive combat.  We will now cover the acronym’s relationship 
to the mortar platoon. 

 
Mission As a member of the 81mm mortar platoon, you must clearly understand the 

platoon’s mission.  You will obtain information about the platoon’s mission 
from your platoon commander, from the battalion operations order including 
the fire support annex, and from the commander’s intent/guidance.  The 
mortar platoon’s mission statement is interpreted from paragraphs 2 and 3 of 
the next higher command’s operations order.  When analyzing your mission, 
identify exactly what your unit is supposed to do.  You must consider how to 
 
• Accomplish tasks stated and implied in the mission. 
• Achieve the commander’s intent stated during the concept of operations. 
• Provide indirect fire support to assist the maneuver units in maintaining 

their initiative and momentum in the attack.   

 
Enemy The mortar platoon needs to know its enemy to effectively support an attack.  

Detailed information about the enemy can be obtained from the intelligence 
annex or through coordination with the battalion S-2.  You should know 
about enemy strength, disposition, and equipment.  This information will 
assist you in determining ammunition and fuze requirements, methods of 
employment, and positioning of the mortars to support the mission.  
Additionally, you should ask yourself the following questions about enemy’s 
capabilities: 
 
• What are his counterfire capabilities? 
• Will he employ chemical weapons? 

 • Is he mobile or static? 
• Can his air threat detect and attack mortars? 
• Where are his reconnaissance elements? 

Continued on next page 
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Offensive Planning Considerations, Continued 

 
Terrain and 
Weather 

Terrain analysis is best described by using the acronym KOCOA, which 
stands for 
 
Key terrain 
Observation and fields of fire 
Cover and concealment 
Obstacles 
Avenues of approach 
 
For planning purposes, we will cover each one of the terms above. 

 
Key Terrain Key terrain, which is a major factor when planning indirect fire, is also any 

locality or area whose seizure or retention affords a marked advantage to 
either combatant.  Key terrain may be dominant high ground, major road 
intersections, or terrain that overlooks choke points.  Use key terrain to assist 
in determining probable enemy locations.   
 
Ask yourself the following questions when analyzing key terrain: 
 
• How does key terrain affect the positioning of mortars? 
• Can the mortars be fired over a hill mass and hit a target on the other side? 

Continued on next page 
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Offensive Planning Considerations, Continued 

 
Observation 
and Fields of 
Fire 

Ask yourself the following questions when dealing with observation and 
fields of fire: 
 
• Will the mortar platoon be able to observe its target? 
 
• If so, how does this ability impact on engagement techniques and 

positioning?  
 
• What is the enemy’s ability to observe the platoon? 
 
• If the enemy can observe the mortar platoon, can it engage the platoon and 

bring fires to bear? 

 
Cover and 
Concealment 

Using cover and concealment effectively is important to the survival of the 
mortar platoon from both air and ground threats.  Take advantage of cover 
and concealment when you do your terrain analysis; the proper use of 
camouflage nets and natural camouflage can help reduce detection.  You must 
decide where you are going to position your squads/sections and the routes to 
be used during displacement.  If you examine cover and concealment from an 
enemy’s point of view, it will assist you in determining enemy positions 
before displacing. 

 
Obstacles Ask yourself the following questions when dealing with obstacles: 

 
• What obstacles, manmade or natural, will impede movement when the 

platoon displaces? 
 
• What obstacles can be used to assist in the defense of the mortar position? 
 
Always remember to look at this aspect from the enemy’s point of view; 
doing so will help determine possible locations of obstacles. 

Continued on next page 
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Offensive Planning Considerations, Continued 

 
Avenues of 
Approach 

Avenues of approach are routes or corridors for movement.  You must keep in 
mind that both enemy and friendly forces can observe movement in these 
corridors.  When possible, avenues of approach should allow maneuver space 
appropriate to the size of the unit; provide cover and concealment, including 
overwatch positions; and allow unimpeded movement.  You must concern 
yourself with the positioning of mortars to support the avenues of approach 
for friendly attacks and to cover the avenues of approach from enemy 
counterattacks or reinforcement.  If multiple avenues of approach are used 
during an attack, the mortar platoon may be directed to support one avenue 
while artillery supports the other, or it may be required to support both by 
conducting split platoon operations.   

 
Weather Weather has many effects on the mortar platoon.  The platoon commander 

must consider these effects and determine how he will support a given 
operation.  For example, poor visibility may make it difficult for observers to 
adjust fire.  Adverse conditions may affect the traffic ability of an area, thus 
impeding mobility or making it difficult to stabilize baseplates for mortar 
firing units.  Equipment and ammunition must also be protected from the 
weather.   

 
Troops 
Available 

There are several key questions you need to ask yourself when analyzing 
troop strength and capabilities, such as 
 
• What is the current strength of the mortar platoon? 
• Can all the mortars be manned? 
• Are there sufficient personnel to conduct continuous operations? 
• If not, how many mortars can operate at a given time to support continuous 

operations? 
• Who will provide security for the mortars? 

Continued on next page 
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Offensive Planning Considerations, Continued 

 
Time, Space, 
and Logistics 

Time, space to maneuver, and logistics play a big part when planning 
offensive operations and mortar support.  Time may become a critical factor 
during any aspect of the operation.  The mortar unit leader must always be 
aware of how much time he has to plan and execute an operation.  Listed 
below are some questions you should plan to ask yourself. 
 
• How long is the operation expected to last? 
 
• What effect does time have on resupply (logistics)?  (Time can also be 

converted into distances). 
 
• When the supported unit begins to move over extended distances, how 

many times will the mortars need to displace to provide support 
effectively? 

 
• How far is it to the logistical release points and combat trains?   
 
Remember, logistics is the key in the sustainment of combat operations. 
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Missions Assigned in the Offense 

 
Types To successfully support offensive operations, you need a clear understanding 

of the five major types of offensive missions assigned to mortars.  During an 
offensive mission, mortars provide preparation fires before the attack and 
during the assault.  Once the objective is seized, friendly forces consolidate 
and prepare to repulse enemy counterattacks.  Mortars are used during this 
consolidation and reorganization phase to prevent enemy reinforcements from 
entering the objective area.   
 
The types of offensive missions include 
 
• Movement to contact 
• Hasty attack 
• Deliberate attack 
• Exploitation 
• Pursuit 

 
Movement to 
Contact 

An operation conducted to make or re-establish contact with the enemy to 
initiate combat.  The exact location of the enemy is usually unknown.  The 
mortar platoon provides the maneuver commander the most responsive means 
of indirect fire support during this type of operation.  Displacement 
considerations involve the distance to be traveled, the likelihood of enemy 
contact, and the commander’s guidance.  The mortar platoon must be 
prepared to fire immediately if there is contact; fire planning on key terrain 
and likely enemy positions before the operation increases the mortar platoon’s 
responsiveness if enemy contact is made.  

 
Hasty Attack This is an attack conducted when contact is made with the enemy during a 

movement to contact or when the commander sees an enemy weakness he can 
exploit immediately after a successful defense.  There is little or no time for 
planning additional fire support.  The attack uses maximum firepower and 
rapid movement to maintain momentum most targets engaged by mortars are 
targets of opportunity; however, planned fire will increase the mortar 
section’s ability to rapidly engage enemy positions in or near planned targets. 

Continued on next page 
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Missions Assigned in the Offense, Continued 

 
Hasty Attack, 
continued 

After a successful hasty attack, mortars may need to move closer to the 
maneuver element to support consolidation of the objective.  This 
displacement enables the mortars to effectively support the continuation of 
the attack or support a defense against counterattack. 
 
Any movement during this phase of the operation should be done quickly to 
minimize the maneuver element’s vulnerability to counterattack. 

 
Deliberate 
Attack 

An attack conducted when no enemy weakness sufficient to allow a hasty 
attack to succeed has been found.  A deliberate attack is also pursued when 
the commander plans to attack a prepared enemy defensive position.  The 
deliberate attack is characterized by more planning time, detailed intelligence, 
and a more detailed scheme of maneuver, including the plan for fire support.  
Direct the mortar platoon to deliver massive and precisely timed fires on 
preparation of ammunition, registration, and resupply of materials before this 
type of operation.  Mortars will support the consolidation and reorganization 
phase as they do for the hasty attack. 

 
Exploitation Exploitation follows a successful attack.  Its purpose is to destroy the enemy’s 

defenses and keep him disorganized so he cannot resupply or regroup his 
forces.  Exploitation requires rapid advance and violent action from the 
mortar platoon. 
 
Because of the speed with which exploitation is conducted, mortars may be 
directed to move by platoon or section with, or just behind, the maneuver 
element.  Many fire missions may be conducted using direct lay, direct 
alignment, or hip-shoot techniques.  Since exploitations occur deep behind 
enemy lines, the mortar platoon commander must ensure that ammunition is 
conserved because resupply may be difficult. 

 
Pursuit The pursuit follows a successful exploitation and is conducted to bring about 

the destruction of retreating enemy units.  Additionally, the considerations for 
rapid movement, security, and resupply are much the same as in the 
exploitation. 
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Lesson 2 Exercise 

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

answers against those listed at the end of this lesson. 

 
Item 1 Which of the following is one of the 81mm mortar platoon’s role in offensive 

operations? 
 
a. Conduct reconnaissance of the attack sight. 
b. Mark enemy targets for aircraft engagement. 
c. Suppress enemy aircraft. 
d. Destroy minefields. 

 
Item 2 What acronym describes the analysis factors used by the 81mm mortar 

platoon to organize for offensive fire support? 
 
_____________________________ 

 
Item 3 List the types of offensive missions assigned to the mortar platoon. 

 
_____________________________ 
_____________________________ 
_____________________________ 
_____________________________ 
_____________________________ 

 
Item 4 Name the mission that follows a successful exploitation and is conducted to 

bring about the destruction of retreating enemy units. 
 
_____________________________ 

Continued on next page 
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Lesson 2 Exercise, Continued 

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

questions about these items, refer to the reference page.   
 

Item Number Answers Reference Page 
1 b 4-14 
2 METT-TSL 4-15 
3 Movement to contact 

Hasty attack 
Deliberate attack 
Exploitation 
Pursuit 

4-20 

4 Pursuit 4-21 

 
Lesson 
Summary  

In this lesson, we covered mortars in the offense. 
 
In the next lesson, we will cover mortars in the defense. 
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LESSON 3 

MORTARS IN THE DEFENSE 

Introduction 

 
Scope This lesson will cover information concerning the mortars in the defense. 

 
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify the roles of the mortar platoon in defensive operations. 
 
• Recall the acronym that describes the analysis factors used by the mortar 

platoon when organizing for defensive fire support. 
 
• Recall how mortars provide support in defensive operations. 
 
• Recall security measures coordinated with an adjacent unit. 
 
• Recall priority of work tasks while occupying defensive positions. 
 
• Recall stages of construction of a dug-in mortar position. 
 
• Identify techniques to increase the survivability of a mortar unit. 

 
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 4-25 
Roles of the Mortar Platoon 4-26 
Planning Considerations 4-38 
Mortar Support in Defensive Operations 4-31 
Defense of a Mortar Position 4-33 
Priority of Work 4-35 
Construction of Mortar Position 4-37 
Survivability Techniques 4-40 
Lesson 3 Exercise 4-43 
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Roles of the Mortar Platoon 

 
Uses The defense is a coordinated effort by a force to defeat an attacker and 

prevent him from achieving his objectives.  The immediate purpose of the 
defense is to cause an enemy attack to fail.  The defense is inherently the 
stronger form of combat.  In it, the mortar platoon provides the battalion 
commander organic indirect fire support as an integral part of his defensive 
plan.   
 
Some of the roles the mortars can be used for include the following: 
 
• Suppressing 
• Engaging enemy 
• Delivering smoke 
• Providing illumination  

 
Suppression The mortars can be used to suppress 

 
• Armored forces by using variable time (VT) fuse and high explosive (HE) 

rounds to cause them to button up. 
• Anti-armor guided missile systems (ATGMs). 
• Direct fire and overwatch positions. 
• Anti-air defense assets. 
• Indirect fire units supporting the attack.   

 
Engaging 
Enemy 

Mortars can be used to engage dismounted infantry beyond the range of direct 
fire weapons, and to provide close-in final protective fires (FPF).  Whenever 
possible, mortar fires should be massed to reduce the mobility of the attacking 
force and channel them into the maneuver element’s kill zones. 

Continued on next page 
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Roles of the Mortar Platoon, Continued 

 
Smoke Mortar-delivered smoke, in the defensive role, is planned to 

 
• Screen the movement of friendly forces between firing positions.   
• Isolate attacking enemy units. 
• Conceal objects from the attacking force. 

 
Illumination Mortars used to provide illumination during darkness is always planned.  

Illumination gives friendly forces the light they need to assist them when 
discovered during night attacks, lit areas suspected to contain enemy forces, 
and provide friendly forces with navigational guides.  Smoke and illumination 
are coordinated with the next higher fire support coordination center (FSCC) 
for forces affected by the smoke or illumination. 

 
Battlefield 
Areas 

The defensive battlefield consists of three areas that are viewed by 
commanders when planning operations.  The mortar platoon is not concerned 
with all three areas simultaneously; however, it is important that you 
understand the defensive framework as depicted in the illustration below. 
 

 
 

Although the mortar platoon can expect to provide support in one area at a 
time, it may also have to provide support in overlapping areas.  The mortar 
platoon will have to provide effective fire support within this framework to 
repulse any enemy penetration of these areas.    
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Planning Considerations 

 
Analyzing the 
Mission 

As in the offense, the 81mm mortar platoon organizes for defensive fire 
support based on analysis factors of mission, enemy, terrain and weather, 
troops (including fire support) available, time, space, and logistics (METT-
TSL).  The METT-TSL analysis is continually revised as the planning, 
preparation, and execution of the defense occur.  The METT-TSL factors 
previously discussed during the offensive phase are the same in the defense; 
except now you are trying to keep the enemy from defeating you or overrun 
your position. 

 
Mission To understand the details of the mortar platoon’s mission, you should read the 

parent unit’s operation order.  The mission is derived from paragraphs 2 and 3 
of the battalion’s operation order.  From this and a thorough understanding of 
the commander’s intent, the mortar platoon determines how to 
 
• Accomplish the stated and implied tasks of the mission. 
• Provide fires as required by the fire support plan. 
• Enhance response to anticipated on-call fires. 
• Provide continuous indirect fire support.  The platoon commander keeps 

abreast of the situation and anticipates changes in fire support 
requirements.   

 
Enemy As previously discussed, the mortar platoon has to know the enemy.  When it 

does, it can engage the enemy more effectively.  Knowing the enemy’s 
formations and the expected locations of his command and control vehicles, 
allows forward observers and the mortar platoon to engage these critical 
elements.  Knowing the enemy’s equipment allows the mortar platoon 
commander to guide the selection of ammunition and fuze combinations for 
engaging targets.  In addition, the mortar platoon commander should consider 
 
• When and where are motorized infantry likely to dismount for the assault?  

(This determines the selection of final protective fire engagement areas.) 
 
• How often should the mortars displace to avoid enemy counterfires? 

Continued on next page 
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Planning Considerations, Continued 

 
Terrain and 
Weather 

The impact of terrain and weather on friendly and enemy forces is as much 
the same as in the offense.  The mortar platoon commander should consider 
how planning     
 
• Makes the best use of available terrain.  For example, a good plan uses 

terrain for protection by firing from reverse slope positions. 
 
• Uses terrain that enhances defense of the mortar position. 
 
• Avoids positions located on enemy avenues of approach.   
 
• Uses positions that provide maximum concealment from enemy ground 

and air forces. 

 
Troops 
Available 

See troops available in previous lesson. 

 
Time, Space, 
and Logistics 

See time, space, and logistics in the previous lesson. 

 
Other 
Considerations 

In the defense, the mortar platoon must understand the intent of the defensive 
techniques that the battalion commander desires to employ.  The type of 
defense affects how the mortar platoon provides support since specific actions 
and techniques vary.  Regardless of how the defense is conducted, the mortar 
platoon commander must consider the following: 
 
• Positioning the mortars to maximize their range.  Consider the location of 

priority targets and which supported unit has priority of fires.  One-half to 
two-thirds of the mortars’ range should extend beyond the forward edge of 
the battle area.  The mortar platoon commander must also consider the 
mortar’s minimum range when positioning mortar elements. 

 
• Selecting positions that offer maximum protection against enemy direct 

and indirect fires, provide overhead clearance, and are accessible for 
resupply. 

Continued on next page 
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Planning Considerations, Continued 

 
Other 
Considerations, 
continued 

• Establishing primary and alternate positions.  Establish a priority to 
prepare positions.  At a minimum, reconnoiter routes and positions that 
cannot be prepared due to time or resource constraints. 

 
• Developing flexible fire plans.  Engage the enemy with appropriate rounds 

and at maximum ranges.  Ensure that the FDC understands who has 
priority targets or priority of fires.   

 
• Avoiding mobility differences.  To provide responsive fire support, 

mortars must be as mobile as the supported unit.  If the enemy has a 
mobility advantage over friendly forces, mortars must compensate for the 
difference using terrain and displacement techniques. 

 
• Using wire as the primary means of communication.  Remember the need 

for communications redundancy—have backup communications. 
 
• Using mortars within the battalion security area to enhance the defense. 
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Mortar Support in Defensive Operations 

 
Types  While in the defense, the mortar platoon can deliver different types of fire on 

the enemy during various stages of the battle.  The types include 
 
• Fires preceding the enemy attack. 
• Fires during the enemy attack. 
• Fires to support friendly counterattacks. 
• Fires in support of security forces. 

 
Preceding the 
Enemy Attack 

Fires delivered before the enemy attacks are designated to break up the attack 
before the enemy can get started.  This fire also disorganizes, delays, or 
weakens enemy attack.  Fires can be categorized as 
 
• Harassment and interdiction (H&I) fires. 
• Targets of opportunity and planned targets. 
• Counterpreparation fires.    

 
Note:   Counterpreparation fires are prearranged fires delivered when an 

impending enemy attack is discovered.  Since the mortar’s range is 
limited, artillery may fire majority of the counterpreparation fires.   

 
During the 
Enemy Attack 

Once the enemy attack begins, mortar fires are delivered to break up his 
formations and destroy as much of his forces as possible.  The illustration 
below shows the position of enemy targets in relationship to friendly 
positions. 

 
Location Explanation 

In front All confirmed, suspected, or likely: 
 
• Avenues of approach. 
• Prominent terrain features used as enemy overwatch 

elements. 
On top If the enemy penetrates friendly defenses, deliver effective fire 

immediately. 
Behind In the battle position or sector to 

 
• Give depth to the defense. 
• Limit penetration. 
• Support the movement of friendly troops. 
• Support counterattacks. 

Continued on next page 
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Mortar Support in Defensive Operations, Continued 

 
Supporting 
Friendly 
Counterattacks 

Fire support planning for a counterattack is similar to that for the offense, 
except that in the counterattack, fire support assets may be divided between 
forces still defending and forces responsible for counterattacking. 

 
Support of 
Security Forces 

Security forces are used in the defense primarily to provide early warning 
against enemy attack.  These forces operate in front of the forward edge of the 
battle area (FEBA) or on a flank.  If security forces are screening far forward, 
it may be necessary for some mortars to be initially located near or slightly 
forward of the FEBA.  The mortars are moved to subsequent positions on 
order as the enemy closes.   
 
Mortars may be placed under operation control (OPCON) or attached to 
security forces to aid in control.  The surveillance, target, and acquisition 
platoon, whose members are trained in forward observer (FO) procedures, 
frequently conduct security missions.  Immediate suppression or immediate 
smoke missions are used to aid in breaking contact. 
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Defense of a Mortar Position 

 
Threats There are a number of threats that the mortar platoon must consider.  The 

three greatest dangers to mortar units are listed below: 
 
• Enemy counterfire 
• Ground attack 
• Air attack 

 
Enemy 
Counterfire 

The enemy may possess special equipment and systems that, when used in 
conjunction with their field artillery systems, pose a serious threat to friendly 
mortars.  These systems include the following:   
 
• Sound-flash ranging equipment 
• Radio direction finding 
• Counter fire radar 
 
Locating mortars is not the first priority for these systems; however, the 
mortar platoon commander must consider the enemy is using them against his 
platoon and act appropriately to reduce their effectiveness. 

 
Ground Attack When mortar units support offensive operation, the greatest ground threat is 

chance contact with enemy forces that have been bypassed.  When mortar 
units support defensive operation, the greatest ground threats are enemy 
reconnaissance (recon) and main forces.  Enemy recon units may encounter 
mortars by chance contact or may be given the mission to locate mortar 
positions.  Once recon units encounter mortars, they may attack them or they 
may only report their locations for destruction by indirect fire or ground 
forces.  If mortars are located where enemy penetrations occur, the mortar 
units may come under attack due to the strength of the enemy’s momentum. 

 
Air Attack Enemy aircraft pose a threat to mortars because mortar-firing positions are 

difficult to conceal from aerial observation.  The mortar platoon must be 
prepared defend itself against enemy air attacks; this can be done using the 
passive air defense measures described in detail in FM 44-8. 

Continued on next page 
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Defense of a Mortar Position, Continued 

 
Defensive 
Positions 

The platoon commander must ensure that the mortar platoon does everything 
it can to provide for its own security.  Regardless of where the mortar platoon 
or section is located, a defense of the position must be planned, organized, 
and implemented.   

 
Security 
Measures  

If necessary, the mortar platoon commander requests that an infantry squad be 
attached to enhance its defense.  Additionally, the mortar platoon may be 
positioned near friendly units that can assist in providing security.  If the 
mortar platoon is positioned near a friendly unit, it should be integrated into 
the defense of that unit.  The adjacent unit may be able to tailor security 
measures to assist the mortar platoon.  Coordination with the adjacent unit 
includes 
 
• Location of primary, alternate, and supplementary positions 
• Sector of fire 
• Location and covering dead space between units 
• Location of observation posts 
• Location and covering various types of obstacles 
• Patrols to be conducted including their size, type, routes, and time of 

departure/return 
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Priority of Work 

 
Defensive Tasks The mortar platoon commander’s defensive plan includes tasks that are 

accomplished based on a priority of work.  The tasks listed and described 
below are done in the order that they are listed. 
 
• Establishing local security (observation posts/listening posts (OPs/LPs)) 
• Positioning mortar sections 
• Digging in positions 
• Emplacing obstacles and mines 

 
Establishing 
Security 
Measures 

To keep the enemy from observing or surprising his platoon, the platoon 
commander establishes a security system.  This system is based on orders 
received from the battalion commander, the enemy situation, and terrain and 
visibility conditions.  Observation posts provide early warning along enemy 
avenues of approach.  OPs should be covered and concealed, as should routes 
to and from them. 
 
If available, trip flares can provide early warning. 
 
The platoon commander should have a group of men on alert at all times; the 
number will vary with the enemy situation, terrain, and visibility.  At least 
half the platoon should be alert at all times.  When an attack is expected, the 
entire platoon will go to alert. 

 
Positioning of 
Mortar 
Sections 

The first priority in positioning mortars is to enable them to provide effective 
indirect fire support.  The mortar firing positions are also the positions from 
which squads defend.  If time is available, squads may prepare individual 
fighting positions to “enhance” the defense.  The platoon commander gives 
each section a primary and secondary sector of fire and the section leader 
assigns each individual squad a primary and secondary sector of fire.  Sectors 
of fire should be planned so they overlap. 

Continued on next page 
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Priority of Work, Continued 

 
Positioning of 
Mortar 
Sections, 
continued 

Available machine guns, MK19s, AT4s, and LAWs are included in the 
defensive plan.  Machine gun positions and sectors of fire should cover 
infantry avenues of approach and shoot grazing fire across the platoon’s front.  
Each machine gun’s primary sector should include a final protective line 
(FPL) or a principal direction of fire (PDF). 

 
Digging in 
Positions 

When time or resources are available, mortar positions should be constructed.  
When time and resources are devoted to digging positions, the ability to 
perform other tasks is reduced.  For example, the mortar platoon probably 
cannot dig positions and displace frequently.  Construction of positions will 
be discussed later in this lesson. 

 
Emplacing 
Obstacles and 
Mines 

When time permits, improve the defense of the mortar position with 
concertina wire claymore mines, and obstacles.  Using mines and obstacles 
that may affect the supported unit must be authorized by, and coordinated 
with that unit. 
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Construction of a Mortar Position 

 
Stages The most likely opportunity to prepare dug-in positions would be during the 

defense of a light infantry strong point.  Before digging mortars in, 
consideration must be given to the time and material resources required.  
There is only one type of dug-in mortar position with variations as to its depth 
and its stage of construction.  The standard dug-in mortar position that has 
three stages of construction are listed below: 
 
• Stage I:  The mortar pit 
• Stage II:  Personnel shelters 
• Stage III:  The ammunition bunker 
 
The standard mortar pit should be constructed on a reasonably flat area of 
ground.  It can be constructed totally below, partially above, or completely 
above ground, depending on the time and material available and the 
composition of the ground. 

Continued on next page 
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Construction of a Mortar Position, Continued 

 
Stage I After the position’s general location is selected, the exact baseplate position is 

marked and construction begins.  The mortar pit for 81mm mortars should be 
three M16 rifle lengths (approximately 3 meters) wide and one-and-a-half 
M16 lengths (1.5 meters) deep.  See the illustration below. 
 

 
All walls or parapets above ground must be at least one M16 length (1 meter) 
thick for protection against small arms fire and shell fragments. 
 
To construct walls or parapets, use sandbags, dirt-filled ammunition boxes, 
timber, or other materials.  When constructing the walls or parapets, 
remember that the gunner must be able to see the aiming stakes or the distant 
aiming point through all deflection and elevation settings. 

Continued on next page 
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Construction of a Mortar Position, Continued 

 
Stage II As soon as time allows, construction of personnel shelters with overhead 

cover should follow.  The personnel shelter are constructed perpendicular to 
the principal direction of fire with firing ports positioned determined by the 
assigned small arms sectors of fire. 
 
The shelters are constructed at the same depth as the mortar pit, one and a half 
M16 lengths (1.5 meters) wide and two and a half M16 lengths (2.5 meters) 
long on opposite sides of the pit with a minimum of one half an M16 length 
(0.5 meters) of overhead cover.  There should be a blast barrier at least two 
sandbags thick separating the personnel shelters from the mortar pit.   

 
Stage III If time and resources allow, ammunition bunkers are constructed.  A bunker 

should be two M16 lengths (2 meters) wide, and two ammunition boxes 
(stacked on their sides) high.  The bunker is divided into four sections 
separated by the ammunition boxes stacked on their sides.  Ammunition 
boxes form the floor on which the ammunition is stacked.  Place U-shaped 
pickets or other suitable support materials across the stacked boxes to provide 
a base for the dirt-filled ammunition boxes that will enclose the top of the 
bunker.   
 

 

Continued on next page 
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Construction of a Mortar Position, Continued 

 
Stage III, 
continued 

Fill all boxes with dirt to increase stability and protection.  A canvas tarpaulin 
or the plastic sheet from the ammunition packing material should be placed 
on the top of the ammunition boxes and then covered with dirt and sandbags 
to form at least an 18-inch layer over the bunker.  The tarpaulin should also 
drape over the opening to the bunker to protect the ammunition from dirt and 
moisture.  The sandbags on top add increased protection and stability to the 
bunker. 

 
Camouflage Camouflaging the position is done along with construction through all stages.  

If it is available, set up camouflage netting before beginning construction to 
conceal the work effort.  Once you complete primary construction of the 
position, place sandbags or other suitable materials around the circumference 
of the position to increase protection against small arms fire and shell 
fragments.  When the position is camouflaged, dig a grenade sump. 
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Survivability Techniques 

 
Types  The following techniques can be used to increase survivability: 

 
• Selection of positions 
• Shoot and hide positions 
• Dispersion 
• Firing lowest possible charge and elevation 
• Frequent displacement 
• Offset registration 
• Roving gun  
• Reduce or eliminate round adjustments and multiply volleys by increasing 

accuracy 
• Massing fires 
 
In determining whether a certain technique should be used, the platoon 
commander must consider METT-TSL. 

 
Selection of 
Positions 

Proper selection of positions (for example, defilade or reverse slope positions) 
can reduce most threats to mortars, and is probably the most important 
survivability tactic. 

 
Shoot and Hide 
Positions 

“Shoot” positions are positions from which the mortars fire.  “Hide” positions 
are located in a covered and concealed area occupied by the mortar crews 
when they are not firing.  Using shoot and hide positions is an effective 
technique when covered and concealed firing positions are not available or 
when enemy counterfires are anticipated.  For example, if the only place 
mortars are able to “shoot” from is on a roadway, the crew could occupy a 
“hide” position next to the road under some trees until it receives a fire 
mission.  Baseplates may be left in the “shoot position or stakes may be used 
to mark their positions.  Aiming posts and the aiming circle may be left set 
up.   

Continued on next page 
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Survivability Techniques, Continued 

 
Dispersion Dispersion between mortars can reduce the number of mortars that might be 

hit at one time by enemy indirect fire.  Increasing dispersion can be done by 
expanding the width between mortars (60 to 70 meters) and by expanding the 
width between sections (300 meters and greater).  This technique requires 
firing corrections for each mortar, makes command and control more 
difficult, and may increase reliance on radios. 

 
Firing Lowest 
Possible Charge 
and Elevation 

This reduces the chance that mortar rounds will be detected by radar 
observation of their trajectory.  Also, reducing the time of flight increases the 
responsiveness of fires. 

 
Frequent 
Displacement 

This technique enhances survivability from enemy counterfire, but may 
degrade the ability of mortars to provide massed fires.  To facilitate 
continuous fire support, employment and displacement by section may be 
necessary.  The timing and number of moves is the key to survival of the 
mortar platoon.  Frequent displacement, however, reduces the time available 
to properly prepare positions and it increases crew fatigue. 

 
Offset 
Registration 

This reduces the vulnerability of the primary position when one mortar fires 
adjustment rounds (which are easily acquired) from offset locations.  It 
requires accurate map spots or common survey control between the offset and 
primary locations to ensure accurate fires.  It also increases command and 
control problems and relies on radio communications to transmit firing data. 

 
Roving Gun A roving gun may be used to conduct registrations and to fire missions from a 

number of supplementary positions.  This assists in concealing the platoon’s 
primary position and confusing the enemy as to the number of mortar units 
(mortars) employed.  Deceptive firing positions are vacated on completion of 
a specific mission, thus locations that are easily identified on a map can be 
used.  This enhances the use of survey-accurate data without use of surveying 
assets and does not degrade the capability to mass fires from the primary 
position.  However, any errors in location or direction will affect the fire for 
effect accuracy for the non-adjusting mortars. 

Continued on next page 
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Survivability Techniques, Continued 

 
Increase 
Accuracy 

You can reduce or eliminate round adjustments and multiple volleys by 
increasing accuracy.  There are several ways to do this, and all reduce the 
threat of enemy target acquisition.  A few of the methods are  
 
• Conduct registrations (abbreviated, offset, and regular). 
• Compute meteorological (MET) data corrections. 
• Conduct hasty survey from known points to eliminate map errors. 
• Use friendly artillery radar to accurately locate firing positions (coordinate 

through artillery liaison officer). 
 
Although these techniques reduce vulnerability, increase effectiveness of 
fires, and conserve ammunition, they are time consuming and may require 
support from artillery (survey teams, radar, and MET data). 

 
Massing Fires Massing the fires of several units is a technique to overload enemy target 

acquisition means.  It can also increase ammunition effectiveness, thereby 
reducing the number of volleys needed on one target. 
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Lesson 3 Exercise 

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

answers against those listed at the end of the lesson. 

 
Item 1 In regards to the role of the mortar platoon in the defense, the use of variable 

time (VT) fuzes and high explosive (HE) rounds to cause armored forces to 
button up is an example of   
 
a.  specialization. 
b.  subversion. 
c.  suppression. 
d.  survivability. 

 
Item 2 What acronym describes the analysis factors used by the 81mm mortar 

platoon to organize for defensive fire support? 
 
______________________________________________________________ 

 
Item 3 Mortars support defensive operations by providing fires preceding the enemy 

attack, fires during an enemy attack, ________________________________, 
and fires in support of security forces. 

 
Item 4 An example of a security measure taken to enhance the mortar platoon 

defensive position is to coordinate 
 
a. location of primary, alternate, and supplementary positions. 
b. medevac route. 
c. resupply plan. 
d. cease fire plan. 

 
Item 5 Name the priority of work tasks that should be accomplished first in the 

mortar platoon leader’s defensive plan. 
 
______________________________________________________________ 

Continued on next page 
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Lesson 3 Exercise, Continued 

 
Item 6 In construction of a dug-in mortar position, stage II consists of completion of  

 
a. the mortar pit. 
b. the mortar pit with personnel shelters. 
c. the mortar pit with personnel shelters and ammunition bunkers. 
d. ammunition bunkers. 

 
Item 7 Proper dispersion, careful selection of positions, massing fires, frequent 

displacement, and offset registration are all examples of the ______________ 
technique.  

Continued on next page 
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Lesson 3 Exercise, Continued 

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

questions about these items, refer to the reference page. 
 

Item Number Answers Reference Page 
1 c 4-26 
2 METT-TSL 4-28 
3 to support friendly counterattacks 4-31 
4 a 4-34 
5 Establish local security 4-35 
6 b 4-39 
7 survivability 4-41 

 
Lesson 
Summary 

In this lesson, we covered mortars in the defense. 
 
In the next lesson, we will cover displacement of the mortars. 

 
 

 



MCI Course 0331K 4-47 Study Unit 4, Lesson 4 

LESSON 4 

DISPLACEMENT OF THE MORTARS 

Introduction 

 
Scope This lesson will cover information regarding the planning, which must be 

considered when displacing the mortars. 

 
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Recall the acronym that describes the analysis factors used by the mortar 

platoon when determining displacement techniques. 
 
• Identify displacement techniques and characteristics. 
 
• Recall the acronym that provides a guide for the information contained in 

the displacement instructions. 

 
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 4-47 
Planning 4-48 
Displacement Techniques  4-49 
Instructions 4-51 
Lesson 4 Exercise 4-53 
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Planning 

 
Description Based on the battalion’s scheme of maneuver and the battalion commander’s 

guidance, the mortar platoon will formulate a displacement plan as part of the 
fire support plan.  The displacement plan is a map overlay depicting initial 
firing positions and subsequent positions (primary and alternate), routes 
between these positions, and any other pertinent control measures to support a 
specific operation.  The illustration below shows an example of a 
displacement plan. 
 

 

 
In the Offense To support offensive operations, a displacement plan permits rapid 

displacement of the mortars and ensures that immediate fire support is 
available when needed by the supported maneuver element.  The plan is also 
flexible enough to allow for changes in the scheme of maneuver.  The enemy 
situation, distance to be covered, and the requirement for continuous fire 
support determine which displacement technique to use.   

 
In the Defense To support defensive operations, the defensive displacement plan has the 

same requirements as the offensive plan.  In addition, the platoon commander 
must plan for extensive use of alternate and supplementary positions.  He also 
anticipates future operations and plans displacements to assume the offense or 
to conduct retrograde operations.  The same factors affecting the technique of 
displacement in the offense are applicable to the defense. 
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Displacement Techniques 

 
Description During offensive and defensive operations, the 81mm mortar platoon 

determines displacement based on the  analysis factors of  mission, enemy, 
terrain and weather, troops (including fire support) available, time, space, and 
logistics; commonly known by the acronym METT-TSL.  The battalion 
commander’s operation order will provide the mortar platoon commander 
with the necessary information and guidance for deciding which of the 
technique to use.  The two techniques available include the following: 
 
• By platoon/unit 
• By section/echelon 

 
Platoon/Unit When the mortar platoon displaces by unit, the platoon displaces all of its 

mortars in one move.  This is the fastest way to displace the platoon; 
however, the platoon cannot provide immediate responsive fire support while 
moving (although in emergencies, hip-shoot positions can be used to provide 
immediate fire support).  Displacement by platoon should be used only when 
supporting artillery units can provide adequate support during displacement. 
 

 

 

Continued on next page 
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Displacement Techniques, Continued 

 
Section/ 
Echelon 

Displacement by section is the technique most often used.  When the mortar 
platoon displaces by echelon, one section remains in position while the other 
section moves.  When the displacing section is in position and ready to fire, 
the remaining section displaces.  Depending on the platoon’s organization, 
each section displaces with a portion of the platoon FDC or with its organic 
FDC.  Displacing by sections is done when continuous fire support from the 
mortars is required.  Since one section must provide fire support while one 
section moves, this technique is slower than displacement by platoon. 
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Instructions 

 
Description The displacement of the mortar platoon or its sections will be planned and 

coordinated with the artillery battery that is supporting the battalion.  While 
the mortars are displacing, the artillery battery will provide the majority of the 
fire support until the mortars are ready to fire in their new location.  Before 
the mortar platoon displaces, detailed instructions will be given by the platoon 
commander in his operations order.   
 
The acronym MORTS provides a guide for the information contained in the 
displacement instructions.  The acronym stands for 
 
• Method  
• Objective 
• Route 
• Time and/or Signal 

 
Method This part of the instructions directs displacement by unit or by echelon.  If 

displacement is accomplished by echelon, the order states which unit will 
remain in place to cover the initial displacement. 

 
Objective The displacement objective is the next position for firing.  Sufficient room for 

dispersion should be available to minimize the effects of enemy counter fire. 

 
Route To ensure efficient and rapid displacement, definite routes are assigned for all 

units. 

 
Time and/or 
Signal 

This is used to initiate the displacement of the mortar platoon. 

Continued on next page 
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Instructions, Continued 

 
Reconnaissance After a tentative displacement plan has been developed, a reconnaissance can 

be conducted to verify the routes and positions selected.  The advance party 
conducting the recon facilitates displacement and occupation of sites by the 
displacing mortar units by preparing the position for occupation until the 
displacing mortar unit arrives. 
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Lesson 4 Exercise 

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

answers against those listed at the end of this lesson. 

 
Item 1 What acronym describes the analysis factors used by the mortar platoon when 

determining displacement techniques? 
 
______________________________________________________________ 

 
Item 2 Through 
Item 3 

Matching:  For items 2 and 3, match the displacement technique in column 1 
with their characteristics in column 2. 

 
Column 1 
 
Displacement Technique 

Column 2 
 
Displacement Characteristics 
 

___ 2.  Displacement by platoon/unit 
___ 3.  Displacement by section/ 

echelon 

a. One section remains in position 
while the other section displaces. 

b. When supporting artillery units 
can provide adequate support 
during displacement. 

 
Item 4 What acronym provides a guide for the information contained in the 

displacement instructions? 
 
______________________________________________________________ 

Continued on next page 
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Lesson 4 Exercise, Continued 

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

questions about these items, refer to the reference page. 
 

Item Number Answers Reference Page 
1 METT-TSL 4-49 
2 b 4-49 
3 a 4-50 
4 MORTS 4-51 

 
Lesson 
Summary 

In this lesson, we discussed displacement of the mortars.   

 
Study Unit 4 
Summary 

In this study unit, you were provided with information concerning tactical 
considerations. 
 
In the final study unit, you will be provided with information concerning 
forms and publications.   

 
 
 
 
 
 
 

 



MCI Course 0331K 5-1 Study Unit 5 

STUDY UNIT 5 

FORMS AND PUBLICATIONS 

Overview 

 
Scope This study unit will provide you with information about forms and 

publications so that you will be able to use them properly.  

 
In This Study 
Unit 

This study unit contains the following lessons: 

 
Lesson See Page 

Forms 5-3 
Publications 5-21 
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LESSON 1 

FORMS 

Introduction 

 
Scope As a leader, you must have thorough knowledge of forms that are used when 

you employ mortars.  

 
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify reference tool that contains data for all targets that have been fired 

on. 
 
• Identify which reference provides a record of all information in the call for 

fire and the actions taken by the fire direction center (FDC) in a fire 
mission. 

 
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 5-3 
Data Sheet 5-4 
Computer Record 5-11 
Lesson 1 Exercise 5-19 
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Data Sheet 

 
Description DA Form 2188-R, Data Sheet, is used by the computer to record data that 

pertain to the mortar section or platoon and the firing data for each target 
engaged.  There will be one data sheet filled out for each position that the 
mortars occupy.  The following illustration depicts a data sheet.   

 

 
Sections The data sheet is broken up into the following sections: 

 
• Setup 
• Weapon data 
• Forward observer (FO) data 
• Ammunition data 
• Target data 

Continued on next page 
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Data Sheet, Continued 

 
Setup The FDC uses this block to record the initialization data used by the firing 

element. 
 

 
 
 
• TIME OUT – Amount of time selected between switch function. 
• TGT PRFX – Target prefix used by the firing element. 
• TGT NO. – Target numbering block. 
• ALARM – Alarm on and off function for messages. 
• MIN E/MIN N – Minimum easting and northing coordinates from the map 

sheet. 
• GD – East or west declination. 
• LAT – Latitude from map sheet. 
• LISTEN – Allows message transmission and reception. 

 • BIT RATE – Message transmission rates for DMD-supported missions. 
• KEY TONE – Length of time required for a communications device. 
• BLK – Transmit block mode for DMD-supported missions. 
• OWNER ID – Owner Identification. 

Continued on next page 
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Data Sheet, Continued 

 
Weapon Data The FDC uses this block to record the weapon initialization data for the firing 

element. 
 

 
 
 
• UNIT – Unit mortar element is assigned. 
• __MM CAR – Weapon type and indicates either mounted or unmounted. 
• BP – Base piece number. 
• E – Base piece easting map coordinate. 
• N – Base piece northing map coordinate. 
• ALT – Altitude in meters of the base piece. 

 • AZ – Mils of the base piece direction of fire. 
• DEF – Referred deflection used by the firing element. 
• WPN/DIR/DIS – Weapon number, direction, and distance from the base 

piece. 
 
FDC continues completing information until all weapons have been recorded 
for the firing section. 

Continued on next page 
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Data Sheet, Continued 

 
FO Data The FDC uses this block to record the forward observer’s locations. 

 

 
 
 
• FO – Call sign of the forward observer. 
• ALT – Altitude of the forward observer. 
• GRID – Grid coordinates of the forward observer. 

Continued on next page 
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Data Sheet, Continued 

 
Ammunition 
Data 

The FDC uses this block to monitor the rounds.  Update this information after 
each mission.   
 

 
 
• TEMPERATURE – Current temperature. 
• TYPE – Appropriate types of ammunition used. 
• LOT NUMBER – Listing of different lot numbers of the rounds and fuzes 

on hand. 
• WEIGHT – Weight difference between types of projectiles. 
• ON HAND – The number, by lot number, the firing element has on the 

firing position. 
• RECEIVED – Number and type of rounds received. 
• TOTAL – The combination of rounds on hand and rounds received. 
• ROUNDS EXPENDED – The number of rounds expended for missions. 
• ROUNDS REMAINING – The number of rounds remaining. 

Continued on next page 
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Data Sheet, Continued 

 
Target Data  The FDC uses this section to record previously fired targets. 

 

 
1.  TARGET ID – This includes the following: 

 
• TARGET NO – Alphanumeric identifier assigned to a target. 
• GRID – Six or eight digit coordinates of the target. 
• ALT – Altitude of the target. 

 
2.  CHART DATA – This includes the following: 

 
• DEFL – Chart deflection to the target. 
• RNG/CHG – Charge range and charge to the target. 

Continued on next page 
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Data Sheet, Continued 

 
Target Data, 
continued 

3.  FIRING CORRECTIONS – Used to record all firing corrections.  This 
includes the following: 
    
• DEFL CORR – Direction (left or right) and number of mils to apply to 

the chart range to engage a target. 
 
• RNG CORR – Number and type (+/–) of meters to apply to the chart 

range to engage a target. 
 

• ALT/VI – Altitude of the target and the VI difference, UP (+) or 
DOWN (–) in meters, between the target and the mortar’s altitude. 

 
• ALT CORR – The number and direction (+/–) of meters used for 

altitude corrections that are applied. 
 

4.  FIRING DATA – These are the base gun command data for the targets.  
This information contains all corrections plus chart data to get the firing 
data to the target.  This includes the following:   

 
• DEFL – Command deflection to hit the target. 
• RNG/CHG – Command range and charge to hit the target. 
• FUZE TIME SETT – Fuze/time setting on mechanical fuzes recorded 

to the nearest 0.1 second. 
• ELEV – Elevation used to fire the round. 
 

5.  INTELLIGENCE – This includes the following: 
 

• TIME FIRED – The time the call for fire was received. 
• TARGET DESCRIPTION – What the target was. 
• METHOD OF ENGAGEMENT – How the target was engaged 

(number of mortars, and number and type of rounds fired in the FFE). 
• SURVEILLANCE – What happened to the target? 

 
6.  ROUNDS – Rounds expended (EXP) for mission and amount remaining 

(REM) for future missions. 
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Computer Record 

 
Description DA Form 2399, Computer Record, is a worksheet used to record the FOs call 

for fire and corrections, firing data, and commands to the mortars during a 
fire mission.  The FDC uses one of these forms for each mission received and 
fired by the section.  The illustration below depicts a computer record. 

 

 
Instructions The following are instructions on how to fill in the blocks of the computer 

record: 
 
• ORGANIZATION – Unit that is firing the mission. 
• DATE – Date the mission is fired. 
• TIME – Time the mission was received. 
• OBSERVER ID – Forward observer’s call sign. 
• TARGET NUMBER – Number assigned to the mission. 
• WARNING ORDER – Type of warning order used for the mission (adjust 

fire, fire for effect, or immediate suppression). 

Continued on next page 
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Computer Record, Continued 

 
Instructions, 
continued 

• TARGET LOCATION – Method used to locate the target (grid, shift, and 
polar). 

 
• TARGET DESCRIPTION – Details of target (type, size, number, and 

protection). 
 
• METHOD OF ENGAGEMENT – Types of adjustment and ammunition 

when FO sends it. 
 
• METHOD OF CONTROL – The adjustment gun and time of delivery 

when sent by the FO. 
 
• MESSAGE TO OBSERVER – Space use to record any message sent to the 

FO. 

 
FDC Order The following are instructions on how to fill in the blocks for the FDC order 

portion of the computer record: 
 

 

Continued on next page 
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Computer Record, Continued 

 
FDC Order, 
continued 

• MORTAR TO FFE – Mortars used during the FFE phase of the mission. 
 
• MORTAR TO ADJ – Mortars used in the adjustment phase of the mission. 
 
• METHOD OF ADJ – Number of rounds used by the adjusting mortar for 

each correction during the adjustment phase of the mission. 
 
• BASIS FOR CORRECTION – Point (usually registration point) from 

which the correction factors to be applied are determined. 
 
• SHEAF CORRECTION – Type of sheaf, other than parallel, used in the FFE.  
 
• SHELL AND FUZE – Shell and fuze combination used in the mission.  

The first line is for the adjustment phase and the second line is for the FFE 
phase.  

 
• METHOD OF FFE – Number and type of rounds for each mortar in the 

FFE phase of that mission. 
 
• RANGE LATERAL SPREAD – This is used with illumination range 

spreads, lateral spreads, or range lateral spreads. 
 
• ZONE – Used only with 4.2-inch mortar.  The zone will cover 100 to 200 

meters.  Zone missions fired by 60, 81, and 120mm mortars are fired using 
searching fire. 

 
• TIME OF OPENING FIRE – Either FO or FDC, the fire control for the 

mission:  “When Ready” or “At My Command.” 

Continued on next page 
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Computer Record, Continued 

 
Initial Chart 
Data 

The following are instructions on how to fill in the blocks for initial chart data 
portion of the computer record: 
 

 
 
• DEFLECTION – Initial deflection from the mortar position to the target. 
 
• DEFLECTION CORRECTION – Deflection correction used for the 

mission. 
 
• RANGE – Initial range from the mortar position to the target. 
 
• VI/ALT CORRECTION – Vertical interval/altitude correction used for the 

mission. 
 
• RANGE CORRECTION – Range correction used for the mission. 
 
• CHARGE RANGE – Charge and corrected range used for the mission. 
 
• AZIMUTH – The direction from the mortar position to the target. 
 
• ANGLE T – Mil difference between the gun target line (GTL) and the 

observer target line (OTL).  (Recorded to the nearest 10 mils and 
transmitted to the nearest 100 mils.) 

Continued on next page 



MCI Course 0331K 5-15 Study Unit 5, Lesson 1 

Computer Record, Continued 

 
Initial Fire 
Command 

This fire command is sent to the mortar section for a mission.  To complete 
the initial fire command, the computer must use the initial chart data, plus any 
corrections, and the information in the FDC fire order. 
 

 
 

The following are instructions on how to fill in the blocks for initial fire 
command portion of the computer record: 
 
• MORTAR TO FOLLOW – The mortars to follow all commands or the 

mortars used in the FFE. 
 
• SHELL AND FUZE – The shell and fuze combination used during the 

adjustment phase of the mission. 
 
• MORTAR TO FIRE – The mortar used in the adjustment phase of the 

mission. 
 
• METHOD OF FIRE – The number of rounds used for adjustment and in 

the FFE, and the type if different.  Any control by the FDC will be placed 
here also. 

Continued on next page 
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Computer Record, Continued 

 
Initial Fire 
Command, 
continued 

• DEFLECTION – The command deflection to fire the first round. 
 
• CHARGE – The command charge to fire the first round. 
 
• TIME SETTING – The time setting used on mechanical fuzes to obtain 

desired effects on the target area. 
 
• ELEVATION – The elevation used to fire the first round. 
 
• ROUNDS EXPENDED – A cumulative count of the number of rounds 

fired in the initial fire command. 

 
Observer 
Correction 

The following are instructions on how to fill in the blocks for the observer 
correction portion of the computer record: 
 

 
 

• DEV – The left/right, in meters, sent in by the FO. 
• RANGE – The add/drop, in meters, sent in by the FO. 
• TIME – The height correction the observer wants (when using illum) 

up/down in meters. 

Continued on next page 
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Computer Record, Continued 

 
Chart Data The following are instructions on how to fill in the blocks for the chart data 

portion of the computer record: 
 

 
 
• DEFL – The deflection read from the plotting board before any corrections 

are applied. 
 
• RANGE – Chart range off the plotting board before any corrections are 

applied. 

Continued on next page 



MCI Course 0331K 5-18 Study Unit 5, Lesson 1 

Computer Record, Continued 

 
Subsequent 
Commands 

The command data are sent to the mortars to fire the next round.  They 
contain all chart data, plus all firing corrections to apply.  The only 
subsequent commands that are announced are those different from the chart 
data or the previous command.  Elevation is always given, whether or not it is 
the same.   
 

 
 
The following are instructions on how to fill in the blocks for the subsequent 
commands portion of the computer record: 
 
• MORTAR TO FIRE – The mortar(s) that are going to fire. 
• METHOD OF FIRE – The number of rounds and type. 
• DEFL – The command deflection to fire the round. 
• RANGE – The command range used to fire the round. 
• CHARGE – The charge used to fire the round.  
• TIME SETTING – Fuze setting used to fire the round.  
• ELEV – Elevation used to fire the round. 

 



MCI Course 0331K 5-19 Study Unit 5, Lesson 1 Exercise 

Lesson 1 Exercise 

 
Directions Complete items 1 and 2 by performing the action required.  Check your 

answers against those listed at the end of this lesson. 

 
Item 1 Which reference tool is a record containing data for all targets that have been 

fired on and the data for prearranged fires? 
 
a. Computer record 
b. Data sheet 
c. Target data sheet 
d. Deflection data sheet 

 
Item 2 Which reference provides a record of all information in the call for fire and 

the actions taken by the FDC in a fire mission? 
 
a. Data sheet 
b. Sheaf correction sheet 
c. Computer record 
d. Mission sheet 

Continued on next page 
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Lesson 1 Exercise, Continued 

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

questions about these items, refer to the reference page. 
 

Item Number Answers Reference Page 
1 b 5-4 
2 c 5-11 

 
Lesson 
Summary 

In this lesson, you have learned about the forms used when you employ 
mortars. 
 
In the next lesson, you will learn about publications used with mortars. 
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LESSON 2 

     PUBLICATIONS 

Introduction 

 
Scope As a leader, you must have thorough knowledge of publications used when 

employing mortars. 

 
Learning 
Objective 

After completing this lesson, you should be able to 
 
• Identify which firing table contains only the minimum information needed 

to fire a round. 
 
• Identify which reference contains information on the ranges of the different 

types of mortar rounds. 
 
• Identify how to determine what charge to use when firing a round. 

 
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 5-21 
Firing Tables 5-22 
Lesson 2 Exercise 5-27 
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Firing Tables 

 
Purpose The firing tables provide data required to bring effective fire on a target under 

any condition.  Firing tables consist of predetermined data for a specific type 
of mortar and ammunition.  The two types are abridged and unabridged. 

 
Abridged 
Firing Table 

This type of firing table contains only the minimum information needed to 
fire a round.  Abridged tables are in the form of printed cards inside an 
ammunition boxes, also called whiz wheels.  They should be used only if a 
tabular firing table (TFT) is not available.  This illustration below depicts an 
abridged firing table (whiz wheel). 
 

 

 
Using the 
Abridged 
Firing Table 

The following table describes how to use the abridged firing table. 

Step Action 
1 Align the line on the clear spinning disk with the proper range 

along the outside edge of the circle. 
2 Follow the line down until it runs into one of the curved lines.  

There is a number at the end of the curved line, which is the 
charge. 

3 Read numbers on the bottom of the line represent the elevation.  
They are broken up into 10 mil increments.  To read the elevation, 
find which of those lines that the long line is aligned with. 

4 Read numbers on top of the line represent the time of flight (TOF).  
This is determined in the same manner as the elevation. 

5 Read numbers on top of the line with the boxes around them 
represent the max ordinance.  This is read in the same manner as 
the TOF and the elevation. 

Continued on next page 



MCI Course 0331K 5-23 Study Unit 5, Lesson 2 

Firing Tables, Continued 

 
Unabridged 
Firing Table 

This type of firing table comes in the form of a booklet called TFT.  The TFT 
provides the user with multiple listing of different types of ammunition, fuses, 
elevation, and charges to engage a target at a certain range.  The illustration 
below depicts an unabridged tabular firing table. 
 

 

Continued on next page 
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Firing Tables, Continued 

 
Using the 
Unabridged 
Firing Table 

The following table describes how to use the unabridged firing table. 

Step Action 
1 Locate the table of the ammunition you are using.  (Example: 

Cartridge, RP, M819) 
2 Using Table D (Basic Data), find the range to the target.  (Example: 

1600 meters) 
3 Select the lowest charge that will give you the most flexibility to 

engage the target.  (Example: Charge 2)  Remember there are 
multiple charges to choose from to reach the desired ranges. 

4 Give the gun line the elevation data that correspond to the range and 
charge selected.  (Example:  Elevation 1294)  Remember when 
giving the gun line the elevation data; always follow this 
information with the charge being used. 

 



MCI Course 0331K 5-25 Study Unit 5, Lesson 2 Exercise 

Lesson 2 Exercise 

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

answers against those listed at the end of this lesson. 

 
Item 1 Which firing table contains only the minimum information needed to fire a 

round? 
 
a. Both abridged and unabridged firing table 
b. Unabridged firing table 
c. The Army’s firing table branch 
d. Abridged firing table 

 
Item 2 Which reference contains information on the ranges of the different types of 

mortar rounds? 
 
a. Both abridged and unabridged firing tables 
b. The unabridged firing table 
c. Whiz wheel 
d. Both whiz wheel and TFT 

 
Item 3 When reading the unabridged firing chart, which charge should you choose to 

use when firing a round? 
 
a. The maximum charge available to engage the target. 
b. Always start out with a charge four. 
c. Select the lowest charge that will give you the most flexibility to engage 

the target. 
d. Always start out with charge zero. 

Continued on next page 
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Lesson 2 Exercise, Continued 

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

questions about these items, refer to the reference page. 
 

Item Number Answers Reference Page 
1 d 5-22 
2 b 5-23 
3 c 5-24 

 
Lesson 
Summary 

In this lesson, you have learned about publications used when firing mortars. 

 
Study Unit 5 
Summary 

In this study unit, you were provided with information concerning forms and 
publications.   
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THE 81MM MORTAR NCO 

REVIEW LESSON EXAMINATION 

Review Lesson 

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

examination.  We recommend that you try to complete your review lesson 
examination without referring to the text.  However, for those items 
(questions) you are unsure of, restudy the text.  When you finish your review 
lesson and are satisfied with your responses, check your responses against the 
answers provided at the end of this review lesson examination. 

 
Directions Select the ONE answer that BEST completes the statement or that answers 

the item.  For multiple choice items, circle your response.  For matching 
items, place the letter of your response in the space provided. 

 
Item 1 To ensure accurate target location each time he moves, the forward observer 

should be self-located within __________ meters. 
 
a. 400  
b. 300 
c. 200 
d. 100 

 
Item 2 To relate potential target areas to grid locations on the map, the forward 

observer should use 
 
a. an aiming circle. 
b. prominent terrain features. 
c. the FDC. 
d. a protractor. 

Continued on next page 
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Review Lesson, Continued 

 
Item 3 What are the three methods of target location? 

 
a. Grid, Shift, and Polar 
b. Grid, Compass, and Polar 
c. Shift, Compass, and Polar 
d. Grid, Shift, and True North 

 
Item 4 Elements of a good polar mission would include 

 
a. distance, direction, and altitude from the gun line to target. 
b. distance and directions from FO to gun line. 
c. distance and direction from FDC to target. 
d. distance, direction, and vertical shift from FO to target. 

 
Item 5 Equipment needed to locate a target using grid coordinate methods are 

 
a. map, laser range finder, and string. 
b. map, compass, and laser range finder. 
c. map, compass, and protractor. 
d. terrain sketch, compass, and radio. 

 
Item 6 A _____________ is needed in order to do a shift mission. 

 
a. target of opportunity 
b. left and right lateral limit 
c. known point to shift from 
d. target order 

 
Item 7 What is used to convert a measured angle in mils to a lateral shift in meters? 

 
a. The RALS rule 
b. The LARS rule 
c. The angle conversion method 
d. The mil relation formula 

Continued on next page 
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Review Lesson, Continued 

 
Item 8 The transmission ….MARK CENTER SECTOR….., would be heard during 

what element of the call for fire? 
 
a. Target Identification 
b. Target Description 
c. Target Location 
d. Method of Engagement 

 
Item 9 Regardless of the method of target location used, the normal call for fire is 

sent in __________ transmissions consisting of _____ elements. 
 
a. four; six  
b. four; five 
c. three; six 
d. three; five 

 
Item 10 Successive _________ will ensure your fire for effect rounds are within fifty 

meters of the target, and is the best method for an inexperienced observer to 
adjust rounds onto the target. 
 
a. firing 
b. bracketing 
c. charting 
d. grouping 

 
Item 11 How should the FO adjust rounds on to a target that is considered danger 

close? 
 
a. Bracketing 
b. Creeping 
c. Offset 
d. Try to hit the target with first round 

Continued on next page 
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Review Lesson, Continued 

 
Item 12 The _________ sheaf is used to engage targets that are wider than a standard 

sheaf can cover.  It separates the bursts by the maximum effective burst width 
of the shell fired. 
 
a. close  
b. converged 
c. parallel 
d. open  

 
Item 13 
Through  
Item 16 

Matching:  For items 13 through 16, match the four types of fire missions in 
column 1 with their description in column 2. 

 
Column 1 
 
Type of Mission 

Column 2 
 
Description 

 
___ 13.  Adjust fire 
___ 14.  Fire for effect 
___ 15.  Suppression 
___ 16.  Immediate suppression 

 
a. Without previously adjusting to 

the target, is the most effective 
way of engaging the enemy with 
indirect fire.  Adjusting rounds 
will alert personnel in the target 
area and make the enemy change 
its posture. 

b. Missions are fired to accurately 
locate and engage a target. 

c. Conducted to temporarily stop an 
enemy element from functioning 

d. An expedient measure to give 
you time to react to a situation.  
This means it is a way to get the 
enemy off your back so that you 
can maneuver.   

 
Item 17 The three types of special missions an FO should be familiar with are 

 
a. smoke, grid, and polar. 
b. SEAD, grid, and shift. 
c. illumination, shift, and polar. 
d. SEAD, smoke, and illumination. 

Continued on next page 
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Review Lesson, Continued 

 
Item 18 After suppressing a pinpoint target with HE, you decide that you are not 

getting the results desired and decide to suppress the target by obscuration so 
that your forces can maneuver.  The type of smoke mission you call for would 
be ___________ smoke.  
 
a. quick 
b. WP 
c. RP 
d. immediate 

 
Item 19 
Through  
Item 23 

Match the items below with the appropriate letter. 
 

 
___ 19.  Magnetic needle 
___ 20.  Elevation scale 
___ 21.  Front sight 
___ 22.  Rear sight holder 
___ 23.  Azimuth scale 

 
Item 24 The ________________ is used for the precise measurement of the azimuth, 

and elevation angles of a ground, or aerial target with the respect to a pre-
selected baseline as required for the orientation of indirect fire weapons. 
 
a. M2 compass 
b. lensatic compass 
c. M2A2 aiming circle 
d. M19 reticle binocular pattern 

Continued on next page 
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Review Lesson, Continued 

 
Item 25 Under which circumstance would a need to redeclinate the M2 aiming circle? 

 
a. After each fire mission. 
b. When aiming circle have been severely jolted. 
c. When mortars report 1 mil out, gun laid. 
d. When mortars report 0 mil out, gun laid.   

 
Item 26 The directional tool used to measure deflection, range, and azimuth from the 

mortar to the target is the  
 
a.  aiming circle. 
b.  plotting board. 
c.  protractor. 
d.  firing tables. 

 
Item 27 The fourth digit is read at the _______ scale for deflections. 

 
a. range 
b. 10-mil graduate on the disk 
c. vernier 
d. map 

 
Item 28 When setting up the plotting board using the observed firing chart below the 

pivot point method, where are the mortars plotted? 
 
a. Below pivot point 2000m and left or right of centerline 500 meters. 
b. Below pivot point 1000m and left or right of centerline 500 meters. 
c. At the pivot point. 
d. At the grid location that is superimposed on the azimuth disk. 

Continued on next page 
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Review Lesson, Continued 

 
Item 29 Listed below in scrambled order are the steps used to set up the plotting board 

using the observed firing chart below pivot point method. 
 
(1) Plot the mortar position on the azimuth disk. 
(2) Write the referred deflection on the azimuth disk to coincide with the  

mounting azimuth. 
(3) Index the azimuth disk to zero. 
(4) Refer the azimuth disk to the azimuth of fire. 
(5) Plot the eight-digit coordinate to the mortar position on a map. 
(6) Plot the enemy position or suspected area on a map. 
(7) Determine the mounting azimuth. 
(8) Superimpose the grid system onto the azimuth disk starting 2000m 

below and 500m to the left or right of the pivot point.  
 
Which sequence of steps is correct? 
 
a. 5, 6, 3, 7, 1, 8, 4, 2 
b. 5, 6, 3, 7, 8, 1, 4, 2 
c. 5, 6, 3, 8, 1, 7, 4, 2 
d. 5, 6, 7, 8, 3, 4, 7, 2 

 
Item 30 When constructing a modified observed firing chart, the direction of fire is  

 
a. centered in the impact area and established by the FDC. 
b. at the left or right flank and established by the RSO. 
c. in the direction of the wind and established by the gunner. 

 
Item 31 Correction for illumination is not less than ____ meters for deviation and 

____ meters for height of burst. 
 
a. 100; 50 
b. 200; 100 
c. 50; 100 
d. 200; 50 

Continued on next page 
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Review Lesson, Continued 

 
Item 32 The two types of smoke missions are 

 
a. red and green. 
b. fast and slow. 
c. white and red. 
d. immediate and quick.  

 
Item 33 In conducting traversing fire, which mortar(s) is plotted on the plotting board? 

 
a. Only the center mortar. 
b. Only the two flanking mortars. 
c. The mortar with the best gunner that have been identified as the adjusting 

mortar. 
d. All the mortars. 

 
Item 34 Which method of locating a mortar position is most preferred? 

 
a. Map reconnaissance 
b. Ground reconnaissance 
c. Air reconnaissance 

Continued on next page 
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Review Lesson, Continued 

 
Item 35 Listed below in scrambled order are the tasks that the advance party performs 

when preparing a new mortar position for occupation. 
 
(1) Check position and immediate vicinity for mines, NBC contamination 

and enemy forces. 
(2) Determine mask, and clear overhead obstructions. 
(3) Set up the aiming circle, and determine the mounting azimuth.  Identify 

the direction of fire with direction stakes. 
(4) Mark mortar positions with stakes or lights. 
(5) Establish local security and listening/observation posts (LP/OP). 
(6) Make a rough lay of the mortar positions if time allows. 
(7) Mark entrances to and exits from the position. 
 
Which sequence of steps listed below is correct? 
 
a. 1, 5, 4, 3, 6, 7, 2 
b. 1, 5, 4, 3, 2, 6, 7 
c. 1, 5, 4, 2, 6, 7, 3 
d. 1, 5, 4, 7, 2, 6, 3 

 
Item 36 While inspecting the mortar position, the squad leader ensures the outer edge 

of the ______________ is against the baseplate stake at 11 o’clock. 
 
a. baseplate 
b. bipod 
c. aiming circle 
d. sight box 

 
Item 37 The three types of mortar formations are 

 
a. lazy “Z”, lazy “W”,  and wedge. 
b. column, wedge, and diamond. 
c. parallel, diamond, and lazy “W”. 
d. echelon left, echelon, right, and wedge. 

Continued on next page 
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Item 38 The command “PLATOON, AIMING POINT THIS INSTRUMENT” is 

given when 
 
a. laying the gun line with the aiming circle or a compass. 
b. laying the gun line with the aiming circle or another mortar. 
c. laying the gun line with a compass and aiming stake. 
d. directly laying on to a target of opportunity. 

 
Item 39 Mortar platoons and their sub elements must be able to conduct emergency 

missions whenever required.  Emergency techniques are direct 
 
a. lay only. 
b. lay, indirect lay, direct alignment, and indirect alignment. 
c. alignment only. 
d. lay, direct alignment, and hip shoot. 

 
Item 40 Minimum and maximum elevations, deflection limits, and minimum fuze 

settings must be computed to ensure all rounds impact or function within the 
designated impact area.  This data are then presented in graphical form on a 
_________ and simplified on a/an 
 
a.  range fan; angle T. 
b. range card; range fan. 
c. safety diagram; safety T. 
d. range fan; safety T. 

Continued on next page 
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Item 41 The diagram below depicts a 

 

 
 

a. range card. 
b. range T. 
c. safety T. 
d. elevation table. 

 
Item 42 The best method for disposing of increments is to 

 
a. pile them up as high as possible, and ignite. 
b. place increments in a box, ignite with lighting fluid, and quickly shut led. 
c. bury them in a mark location. 
d. spread them in a train 1 to 2 inches deep, 4 to 6 inches wide, and as long 

as necessary, and ignite. 

 
Item 43 What methods does the battalion commander use to employ an 81mm mortar 

platoon? 
 
a. General support, direct support, or attachment. 
b. Open or close. 
c. General support and close air support. 
d. General support, direct support, or hip pocket. 

Continued on next page 
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Item 44 What are the three employment options available to the mortar platoon when 

engaging targets? 
 
a. Company, platoon, and section 
b. Platoon, section, and squad 
c. Section, squad, and fire team 
d. FDC, FO, and gunline 

 
Item 45 Which of the following is a role of the 81mm mortar platoon in offensive 

operations? 
 
a. Conduct reconnaissance of the attack sight. 
b. Mark enemy targets for aircraft engagement. 
c. Suppress enemy aircraft. 
d. Destroy minefields. 

 
Item 46 Which of the following is a role of the 81mm mortar platoon in the defense? 

 
a. Patrol rear area. 
b. Screen the movement of friendly units. 
c. Suppressing, delivering smoke, and illumination. 
d. Mortars are not used in the defense. 

 
Item 47 The standard dug-in mortar position has three stages of construction, they are 

 
a. HE pit, WP pit, and illumination pit. 
b. Mortar pit, overhead cover, and grenade sump. 
c. Mortar pit, personnel shelters, and ammunition bunkers. 
d. Primary position, alternate position, and foxhole. 

 
Item 48 The two techniques of displacement are 

 
a. by platoon and section. 
b. by platoon and squad. 
c. by squad and fire team. 
d. company and platoon. 

Continued on next page 
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Item 49 The illustration below depicts a 

 

 
a. DD Form 214. 
b. DA Form 2931-R. 
c. DA Form 104. 
d. DA Form 2399. 

 
Item 50 The illustration below depicts an abridged firing table, also called a 

 

 
 
a. whiz wheel. 
b. firing disc. 
c. whirly wheel. 
d. target firing table. 
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Review Lesson 
Solutions  

The table below lists the answers to the exercise items.  If you have any 
questions about these items, refer to the reference page. 

 
Item Number Answer Reference Page 

1 d 1-4 
2 b 1-4 
3 a 1-9 
4 d 1-14 
5 c 1-34 
6 c 1-40 
7 d 1-43 
8 d 1-55 
9 c 1-63 
10 b 1-71 
11 b 1-78 
12 d 1-96 
13 b 1-99 
14 a 1-99 
15 c 1-101 
16 d 1-101 
17 d 1-102 
18 d 1-103 
19 b 2-7 
20 d 2-7 
21 a 2-7 
22 c 2-7 
23 e 2-7 
24 c 2-10 
25 b 2-12 
26 b 2-14 
27 c 2-26 
28 a 2-31 
29 c 2-31 
30 a 2-34 

Continued on next page 
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Review Lesson 
Solutions, 
continued 

 

Item Number Answer Reference Page 
31 d 2-52 
32 d 2-54 
33 d 2-63 
34 b 3-4 
35 a 3-11 
36 a 3-16 
37 c 3-17 
38 b 3-21 
39 d 3-32 
40 c 3-56 
41 c 3-60 
42 d 3-61 
43 a 4-4 
44 b 4-6 
45 b 4-14 
46 c 4-26 
47 c 4-37 
48 a 4-49 
49 d 5-11 
50 a 5-22 
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