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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 0816B, Howitzer Section Chief, provides 
instruction to Marines assigned as a section chief.  This course consists of 
learning experiences necessary to perform those duties and will guide you on 
the roles and responsibilities required to complete your assignment.  

  
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, lesson exercises. 

  
Leafing 
Through the 
Text 

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

  
The First Study 
Unit 

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

  
Reading the 
Learning 
Objectives 

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

  
Completing the 
Exercises 

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

 
Continued on next page 
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Study Guide, Continued 

  
Continuing to 
March 

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

  
Preparing for 
the Final Exam 

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

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

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

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

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

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

 
• USE THE “SHAKEDOWN CRUISE” TECHNIQUE.  Ask another 

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

 
• MAKE REVIEWS FUN AND BENEFICIAL.  Reviews are good habits 

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

 
Continued on next page 
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Study Guide, Continued 

  
Tackling the 
Final Exam 

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

  
Completing 
Your Course 

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

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

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

  
Semper Fidelis! 
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STUDY UNIT 1 

EMPLACING THE HOWITZER AND DUTIES OF THE GUNNER  

Overview 

  
Scope This study unit provides the information needed to supervise the howitzer 

laying process.  It addresses some of the areas that are vital to sergeants and 
staff sergeants assigned as section chiefs, allowing them to increase their 
mastery of the responsibilities of the position.  The knowledge received here 
is designed to build confidence as a howitzer section chief. 

  
In This Study 
Unit 

This study unit contains the following lessons: 

 
Lessons See Page 

Emplacing the Howitzer 1-3 
Gunner’s Reference Card 1-21 
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LESSON 1 

EMPLACING THE HOWITZER 

Introduction 

  
Scope Before you, the section chief, send rounds down range, you must ensure your 

howitzer is correctly emplaced on the azimuth of fire.  This lesson is designed 
to give you the information you need to supervise the emplacing of a 
howitzer.  An improperly laid howitzer can result in your section raining 
down steel on friendly personnel and equipment.  Therefore, attention to 
detail is never sacrificed for speed. 

  
Learning 
Objectives 

Upon completion of this lesson, you should be able to 
 
• Identify the steps for emplacing the howitzer.  
 
• Identify the types of occupations. 
 
• Identify the methods of laying the howitzer. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 1-3 
Responsibilities 1-4 
Occupations 1-5 
Methods of Laying a Howitzer 1-8 
Oriental Angle 1-10 
Grid Azimuth 1-11 
M2 compass 1-12 
Aiming Point Deflection 1-14 
Howitzer Back Lay 1-16 
Lesson 1 Exercise 1-17 
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Responsibilities 

  
Setting up the 
Howitzer 

As Section Chief, it is your responsibility to ensure the weapon is properly 
emplaced and ready for action.  You must ensure that everyone in the section 
knows exactly what his assigned tasks are in this process.  A memory aid, 
known as the TLABSPAP, has been developed to ensure all tasks are 
completed to get “rounds down range.” 

  
Memory Aid All cannoneers are required to know the acronym TLABSPAP.  The 

following table describes the acronym:  
 

Acronym Description 

T Trails, spades, and/or firing base plates are emplaced. 

L Lay the weapon. 

A Aiming point emplaced. 

B Bore sight verification. 

S Second circle.  Safety verification of lay performed with a 
second circle. 

P Pre-fire checks in accordance with operator’s manual. 

A Ammunition preparation. 

P Position improvement (site to crest determined, section chief’s 
report rendered, alternate aiming points established, begin 
continuous camouflage and defensive hardening of position).  

   
Note:   See MCI 0820D, The M198, 155MM Towed Howitzer, for additional 

duties performed during lay procedure. 
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Occupations 

  
Types There are three types of occupations:  

 
• Deliberate 
• Hasty 
• Emergency 
 
Note:   Regardless of the type of occupation determined by the battery 

commander, local security must be established and maintained. 

  
Deliberate A deliberate occupation is one that has been planned.  The advance party 

precedes the unit and prepares the position.  The occupation may occur during 
daylight hours following a daylight preparation, at night after a daylight 
preparation, or at night following a nighttime preparation.  A common error in 
a deliberate occupation is allowing too much activity during the preparation 
phase, thus risking compromise.  

  
Occupying the 
Position  

Actions during the occupation of a new position are as follows: 
 
• A gun guide waits for the section at the pick-up point and then guides the 

vehicle to the predetermined gun position. 
 
• Each gun guide aligns his weapon on the azimuth of fire and gives the 

initial deflection to the gunner. 
 
• Intrabattery communications are used for laying the battery. 
 
• The local security chief implements the security and defense plan as 

personnel become available. 
Continued on next page 
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Occupations, Continued 

  
Factors Factors to consider during night occupations are as follows: 

 
• Light discipline must be practiced.  Proper preparation for a night 

occupation will minimize the need for lights. 
 
• Noise discipline is important, since noise can be heard at much greater 

distances at night. 
 
• The time for occupation is increased. 
 
• Each gun guide should know where his vehicle is in the order of march so 

that occupation of the new position will occur smoothly. 
 
• Filtered flashlights are used to lead the vehicles. 
 
• Vehicles will not move within the position without a guide. 

  
Hasty The hasty occupation differs from the deliberate occupation mainly in the 

amount of time available for reconnaissance preparation.  Generally, it results 
from unforeseen circumstances.  The hasty occupation begins as a deliberate 
occupation, but due to limited time for advance party preparation of the next 
position, it becomes a hasty occupation.  In a hasty occupation, day or night, 
the battery requires more time to occupy the position.  This is because some 
preparatory tasks are not accomplished.  
 
• Delay in getting vehicles off the route of march. 
 
• Lay by voice. 
 
• Increased laying time, since gun guides might not have aligned the tape 

and stakes on the azimuth of fire and obtained initial deflections. 
 
• Increased Fire Direction Center (FDC) preparation time because not all 

initial updated location data will be available. 
 

Continued on next page 
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Occupations, Continued 

  
Emergency An emergency occupation requires a modification to the normal procedures 

used to occupy and lay.  The key to success for this type of occupation is a 
well-rehearsed standing operating procedure (SOP).  When a call for an 
emergency fire mission comes while the battery is enroute to a new position, 
the executive officer (XO) must know exactly where he is located.  He must 
constantly be selecting possible emergency firing positions by map and visual 
reference.  When possible, the battery commander should identify suitable 
positions along the route while performing his reconnaissance and pass this 
information to the XO.   
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Methods of Laying a Howitzer 

  
Laying 
Methods 

The five methods for laying a howitzer are 
 
• Orienting angle  
• Grid azimuth  
• M2 compass  
• Aiming point deflection  
• Howitzer back lay  

 
Principle of 
Reciprocal 
Laying 

To fully understand the principle behind reciprocal laying, you must first 
understand several concepts and definitions.  Reciprocal laying is a procedure 
by which the 0-3200 line of one instrument and the 0-3200 line of another 
instrument are laid parallel.  By following this principle, the line of fire of the 
howitzer is made parallel with the azimuth of fire laying instrument (i.e., 
aiming circle, M2 compass, etc.). 

 
Line of Fire The line of fire, as it relates to the principle of reciprocal laying, is any line 

parallel to the azimuth of fire.  
 
Note:  The M2A2 aiming circle is the primary instrument in a cannon battery 

used to orient howitzers on the azimuth of fire.  The deflection is the 
angular measurement taken when reciprocally laying the howitzer, 
whether it is with the aiming circle, M2 compass, distant aiming point 
(DAP), or from another howitzer. 

 
Continued on next page 
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Methods of Laying a Howitzer, Continued 

 
Diagram  Below is a diagram of the principles of reciprocal laying: 

 

 

 
Laying from 
another 
Howitzer 

Below is a diagram of reciprocal laying from another howitzer.  Remember to 
use the LARS rule (Left Add, Right Subtract): 
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Orienting Angle 

 
When To Use The orienting angle method is used when occupying a position where survey 

data is available.  Survey data enables units to mass fires more accurately; 
however, survey data will not always be available.  In the orienting angle 
method, the gunner places the initial deflection received from the advance 
party on the azimuth counter of pantel.  He then directs the section to shift the 
howitzer in the proper direction until he is within 10 mils of the aiming circle.  
The howitzer is then dropped onto its firing base plate.  The top carriage 
locking pin is secured in the unlock position and the gunner is ready to lay the 
howitzer.  The proper commands are listed in the following steps.  For 
brevity, only the exchange between the aiming circle operator and gunner are 
covered. 

 
Step Action 

1 Aiming circle operator announces, “battery adjust, aiming point 
this instrument.” 

2 When the gunner is ready, he will announce, “number__, aiming 
point identified.” 

3 Aiming circle operator then announces, “number__, 
deflection____.” 

4 The gunner announces, “number__, deflection____, __mils.”  The 
gunner sets the received deflection on his pantel (panoramic 
telescope) and traverses the howitzer in the proper direction.  The 
gunner must ensure the bubbles on his sight mount are always 
level. 

5 Once the proper sight picture with the aiming circle is obtained, the 
gunner announces, “number__, ready for recheck.” 

6 Aiming circle operator once again announces, “number__, 
deflection____.” 

7 Because displacement occurs during shifting of the howitzer, the 
gunner will continue to get a “recheck” from the aiming circle 
operator until the announced deflection from the aiming circle and 
the reading on the azimuth counter of the pantel are the same.  
After the gunner determines the deflections between the aiming 
circle and pantel are identical, he announces, “number__, 
deflection____, 0 mils.” 

8 When the gunner announces a difference of “0 mils,” the aiming 
circle operator will announce, “number __ is laid.”  The gunner 
then records the lay deflection on the gunner’s reference card. 
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Grid Azimuth 

 
When To Use  This method is used when surveyed data are not available and hasty survey is 

not possible.  This method is the next best method of orienting the aiming 
circle by using the magnetic needle.  To orient the aiming circle by using the 
magnetic needle, complete the following steps: 

 
Step Action 

1 Determine the instrument reading to be placed on the instrument 
by subtracting the azimuth of fire from the declination constant of 
the aiming circle (add 6,400 mils to the declination constant, if 
necessary). 

2 Place this value on the upper motion 
3 Using the lower motion, center the magnetic needle.  (The 0-3200 

line is now parallel to the azimuth of fire.) 
4 The next step is to lay the platoon reciprocally by using the upper 

motion and sighting on the howitzer pantel. 

 
Example 
Laying by Grid 
Azimuth 

The platoon is being laid on azimuth 3900.  The declination constant of the 
aiming circle is 0400 mils. 
 

• Subtract the azimuth of fire from the declination constant.  The larger 
number (3900 mils) cannot be subtracted from the smaller number (0400 
mils).  So 6400 + 0400 = 6800 mils; 6800 – 3900 = 2900.  The horizontal, 
clockwise angle from the desired direction of fire to magnetic north 
(aiming point) is 2900 mils. 

 
• Roughly orient the 0-3200 line along the azimuth of fire. 
 
• Using the upper motion, set 2900 (black numbers). 
 
• Center the magnetic needle by using the lower motion.  This action places 

the 0-3200 line of the aiming circle on grid azimuth 3900.  Make certain 
that the index remains at 2900. 

 
• After establishing the 0-3200 line of the aiming circle on grid azimuth 

3900, lay the battery reciprocally by using the upper motion.  This 
procedure places each howitzer tube on grid azimuth 3900.   
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M2 Compass 

 
When To Use This method of lay is used during a deliberate occupation; however, it may 

also be used during a hip shoot mission.  The M2 compass is used to lay one 
howitzer.  Once laid for direction, that howitzer is used to reciprocally lay the 
remaining howitzers.  The proper procedures and commands between the M2 
operator and gunner follows: 

 
Step Action 

1 The operator will place the M2 compass on a stable object (such as 
an aiming circle tripod or a mattock handle) away from any 
magnetic attractions. 

2 The operator measures the azimuth to the pantel of the howitzer to 
be laid. 

3 The operator determines the deflection to the howitzer by 
subtracting the azimuth of fire from the measured azimuth 
(memory aid SAM). 

4 Operator of the M2 compass announces, “number ____ adjust, 
aiming point this instrument, deflection____.” 

5 The gunner places deflection on azimuth counter of pantel and then 
shifts/traverses the tube to pick up a proper sight picture with the 
compass.  When the gunner is ready, he will announce “number__, 
aiming point identified, deflection____.”  This howitzer is now 
laid. 

6 To lay the remaining howitzers, the gunner announces, “number__ 
is laid, battery adjust, aiming point number__.”  Remember to use 
the LARS (left add, right subtract) rule when reciprocally laying 
the remaining howitzers.  An illustration is provided to use as a 
memory aid for the LARS rule. 

 
Continued on next page 
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M2 Compass, Continued 

 
Magnetic 
Attractions 

The M2 compass lay method involves the use of the magnetic needle of the 
compass.  The compass must be set up where it is free from magnetic 
attractions.  The minimum distances are as follows: 

 
Attractions Distance 

High-tension power line 55 meters 
Field gun, truck, or tank 10 meters 
Telegraph, telephone, or  barbed wire 10 meters 
Machinegun 2 meters 
Steel helmet or rifle 0.5 meters 

 
Advantage/ 
Disadvantage 

The main advantage to using the M2 compass method is that all howitzers 
will be oriented parallel. 
 
A disadvantage is that the compass is graduated every 20 mils and can only 
be read to an accuracy of 10 mils.  The accuracy depends a great deal on the 
ability of the instrument operator. 
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Aiming Point Deflection 

 
When To Use  The aiming point deflection method of lay is used during an emergency fire 

mission (hip shoot) when the need to expedite the mission is more critical 
than the need for first-round accuracy.  A distant aiming point (DAP) is 
required and must be at least 1,500 meters from the position.  All howitzers 
must be able to pick up a line of sight to the DAP.  The battery executive 
officer (XO) performs the following procedures and commands to lay the 
battery using the DAP method. 

 
Step Action 

1 The azimuth is determined from the center of the battery to the 
DAP. 

2 Derive the back-azimuth of fire by adding or subtracting 3,200 
mils to or from the azimuth of fire. 

3 Compute a deflection by subtracting the back-azimuth of fire from 
the azimuth to the aiming point (memory aid AP-BAF). 

4 To lay the platoon, the command “battery adjust, aiming point 
(description), (location), deflection____” is announced. 

5 The gunner places deflection azimuth counter of pantel and 
shifts/traverse to backup proper sight picture with the DAP, and 
announces “number__ aiming point identified, deflection____.”  
The howitzer is now laid.  Once all sections have reported the 
command, “the battery is laid” is given. 
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Aiming Point Deflection, Continued 

  
Advantages The advantages of the aiming point deflection method are listed below: 

 
• It is a very rapid method of lay.  It may be used immediately upon 

occupation and only one command is required to lay the entire firing 
element. 

 
• Minimal preparation of the position is required. 
 
• The DAP can be used as an aiming point. 

 
Disadvantages The disadvantages of the aiming point deflection method are listed below: 

 
• A DAP must be available. 
 
• Line of sight to the DAP may be obscured by smoke, fog, darkness, and so 

forth. 
 
• Howitzers will not be laid parallel when oriented with a common 

deflection to an aiming point, except when the aiming point is on the left or 
right flank.  If the DAP is to the front of the position, the sheaf will 
converge.  If the DAP is to the rear of the position, the sheaf will diverge. 

 



MCI Course 0816B 1-16 Study Unit 1, Lesson 1 

Howitzer Back Lay 

 
When To Use Normally, the howitzer back lay method will be used during an emergency 

fire mission (hip shoot).  It should only be used if the grid azimuth and aiming 
point deflection methods are not possible.  An M2 compass and aiming circle 
are needed.  The proper procedures and commands follow: 

 
Step Action 

1 The XO determines the azimuth of fire by using the Advanced 
Field Artillery Tactical Data System (AFATDS) or scaled from a 
map after the target and proposed firing positions are plotted. 

2 The XO marks the azimuth of fire with stakes and tape. 
3 The section chief positions the adjusting piece over the tape and 

stakes and all other howitzers will be placed on line with the 
adjusting piece.  The aiming circle is placed to the rear of the 
position. 

4 Fire direction center (FDC) announces firing data to the adjusting 
piece and the first round is fired. 

5 The aiming circle operator announces “number__(adjusting piece) 
is laid, number__(adjusting piece), refer, aiming point this 
instrument.” 

6 The adjusting piece gunner announces “number__(adjusting piece), 
aiming point identified, deflection____.” 

7 The aiming circle operator sets the referred deflection on the 
aiming circle.  He then lays the remaining howitzers by 
announcing, “battery adjust, aiming point this instrument.” 

 
Advantages The advantages of the howitzer lay back method are 

 
• Firing capability with the adjusting piece is immediate. 
• Minimal preparation of the position is required. 

 
Disadvantages The disadvantages of the howitzer lay back method are 

 
• Laying process is not as timely as other methods. 
• If a boresight error exists at the adjusting piece, these will be passed on to 

the remaining howitzers. 
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Lesson 1 Exercise 

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

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

 
Item 1 Through 
Item 4 

Matching:  For items 1 through 4, match the memory aid for emplacing the 
howitzer in column 1 with its description in column 2.  

 
Column 1 
 
Memory Aid 

Column 2 
 
Description 
 

___ 1.  “L” 
___ 2.  “B” 
___ 3.  “P” 
___ 4.  “T” 

a. Lay 
b. Prefire checks 
c. Boresight verification 
d. Trails 

 
Item 5 Through 
Item 7 

Matching:  For items 5 through 7, match the type of occupation in column 1 
with its description in column 2. 

 
Column 1 
 
Occupation 
 

Column 2 
 
Description 

___ 5. Deliberate 
___ 6. Hasty 
___ 7. Emergency  

a. Occupation requires more time to 
occupy, due to limited 
preparation time 

b. Occupation used when a battery 
receives a call for fire while 
conducting a tactical movement 

c. Occupation that has been 
planned, and the advance party 
precedes the unit and prepares 
the position  

d. A geographical feature 
identifiable on the ground 

 
Continued on next page 
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Lesson 1 Exercise, Continued 

 
Item 8 Through 
Item 12 

Matching:  For items 8 through 12, match each method of laying a howitzer 
in column 1 to its use in column 2. 

 
Column 1 
 
Method of Lay 

 

Column 2 
 
Use 

___ 8. Orienting Angle 
___ 9. M2 compass 
___ 10. Aiming point deflection 
___ 11. Howitzer back lay 
___ 12. Grid Azimuth 

a. Used during deliberate 
occupation and may be used 
during a hip shoot 

b. Used during an emergency 
fire mission when the need to 
expedite the mission is 
critical 

c. Used during an emergency 
fire mission, and should only 
be used if the grid azimuth 
and aiming point deflection 
method are not possible 

d. Used when the position has 
survey data available, and 
enables units to mass fires 
more accurately 

e. Used when survey data are 
not available and hasty 
survey is not possible.  Also 
makes use of the aiming 
circles magnetic needle. 

Continued on next page 
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Lesson 1 Exercise, Continued 

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

about these items, refer to the reference page. 
 

Item Number Answer Reference 
1 a 1-4 
2 c 1-4 
3 b 1-4 
4 d 1-4 
5 c 1-5 
6 a 1-6 
7 b 1-7 
8 d 1-10 
9 a 1-12 

10 b 1-14 
11 c 1-16 
12 e 1-11 
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LESSON 2 

GUNNER’S REFERENCE CARD 

Introduction 

  
Scope The section chief fills the role as coach of the section and directs all the 

cannoneers in their roles.  The gunner is the primary cannoneer involved in 
laying the howitzer.  Considering the gunner’s importance in the section, a 
great deal of your attention, as the section chief, is devoted to supervising him 
during laying and firing of the howitzer.  Through rigorous training and 
supervision, your confidence in his abilities will be greatly enhanced.  As the 
section chief, you are ultimately responsible for the proper laying and firing 
of your howitzer.   

  
Learning 
Objectives 

At the end of this lesson, you should be able to 
 
• Identify the duties of the gunner. 
 
• Identify the gunner’s reference card. 
 
• Given a scenario, complete a gunner’s reference card. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 1-21 
Purpose 1-22 
Top Portion 1-25 
Lesson 2 Exercise 1-29 
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Purpose 

  
Duties The gunner must be able to analyze a situation and take appropriate action.  

His knowledge and skills are key contributors to the success of the mission.  
The gunner’s duties are simple; accomplish all tasks as dictated on the 
gunner’s reference card.   

  
Gunner’s 
Reference Card 

The gunner’s reference card (GRC) is the document used to record the data 
that allows the howitzer to complete its mission.  The GRC lists the 
information that must by relayed to the fire direction center for the 
computation of firing data.  The accuracy of sustained fire missions is 
determined by the ability to compute accurate data.  The top of the card must 
be completed immediately upon occupation of a new position.  The bottom 
half of the GRC, beginning with Standard, followed by Priority target, and 
Position correction, is completed as part of the continuing action of any 
mission and will be discussed further in this course.  

 
Continued on next page 
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Purpose, Continued 

  
Illustration Below is an illustration of a gunner’s reference card: 

 

 

 
Continued on next page 
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Purpose, Continued 

 
Table The table below explains the content that goes in the various blocks of the 

GRC. 
 

Block Meaning 
AZ OF LAY Azimuth of lay 
DF TO AC Deflection to aiming circle 

DIST TO AC Distance to aiming circle 
DF TO COLL Deflection to collimator 

DF TO SAFETY CIR Deflection to safety circle 
DF TO AP Deflection to aiming posts 

DF TO DAP Deflection to distance aiming point 
MAX QE Maximum quadrant 
MIN QE Minimum quadrant 

RIGHT LIMITS  
LEFT LIMITS  

 
Notes:   Standards should be filled out from the DA Form 4513 given by the 

FDC. 
 
Priority Targets are designated targets assigned to you. 
 
Position Corrections if provided or as directed.   
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Top Portion 

 
Introduction An example, whether it is numerical or illustrated, will be provided for the 

top portion of the GRC.  This will give you a clear understanding of what 
should be written in the block, or the site picture the gunner must have to 
correctly derive the data that should go in the appropriate block. 

  
AZ OF LAY The azimuth of lay is the principle direction the weapon is oriented during 

emplacement and is unique to every occupied position.  An example can 
simply be:  3100. 

  
DF TO AC The deflection to the aiming circle varies from position to position.  It is 

important to remember that you must have the proper site picture.  The 
aiming circle will give the gunner the deflection to shift the howitzer also as 
shown below: 
 

 
Continued on next page 
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Top Portion, Continued 

 
DIST TO AC There are five methods used to measure the distance to the aiming circle.  The 

method used depends on the position and the urgency. 
 
• Taping:  use a tape measure, line, or cable that has been marked. 
• Sub tense:  the use of extra equipment may make this impractical. 
• Map:  fast and accurate, but does not locate obstacles like trees. 
• Pacing:  time consuming and difficult over slopes or rough terrain. 
• Estimation:  least accurate, but used when other methods are not feasible. 

  
DF TO COLL The SOP will dictate the area of placement for the collimator.  Proper site 

picture has to be established before the deflection to the collimator can be 
recorded on the GRC.  An illustration of the proper site picture is provided: 
 

 

  
DF TO 
SAFETY 
CIRCLE 

The same method and principle used to obtain the deflection to the aiming 
circle is used to obtain deflection to the safety circle.  Follow the same site 
picture example given for the deflection to the aiming circle. 

Continued on next page 
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Top Portion, Continued 

 
DF TO AP The exact placement and deflections to the aiming posts will vary from 

position to position.  An illustration of the proper site picture is provided: 
 

 

  
DF TO DAP The entire 6400 mil spectrum around your howitzer is open to locate a DAP, 

as long as it is farther than 1500 meters and it is a permanent stationary 
object.  At times, you will occupy a new position and find that it is difficult or 
nearly impossible to locate a DAP because of terrain or light.  You may be in 
the middle of a valley or on a flat plain where there is no attainable DAP.  
Every position is different.  An illustration of a proper site picture is provided 
to assist you in determining a DAP.   
 

 
Continued on next page 
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Top Portion, Continued 

 
Maximum 
Quadrant 

The maximum quadrant for the howitzer is easy to compute, simply elevate 
the tube to the maximum limit.  All howitzers have different elevations 
because of the wear and tear they receive through years of service.  Terrains 
at different positions vary; therefore, it is imperative that MAX QE is 
computed at every new position.  

  
Site to Crest Site to crest is part of the data that will be delivered on the section chief’s 

report to the XO and will be discussed in more detail, in a lesson to follow.   

 
Min QE, 
Lateral Limits 

MIN QE, RIGHT and LEFT LIMITS can be computed in one process.  The 
gunner can traverse the gun tube to either the right or left limit.  Once a 
reading is taken at the traversed limit, the gunner slowly traverses to the 
opposite limit.  He is assisted by another cannoneer that is commands the A-
gunner to elevate or depress the tube as it is being traversed to the opposite 
limit.  The proper view through the tube allows the cannoneer to line up the 
bottom edge (1) of the tube with the top of the object (2) in front of the 
howitzer.  The purpose of elevating and/or depressing is to compute to MIN 
QE.  The MIN QE is the reading of the highest obstacle in the howitzer’s line 
of fire.  The MIN QE is the lowest quadrant a howitzer can safely fire a round 
down range.  An illustration of the proper site picture for computing MIN QE 
through the tube is provided: 
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Lesson 2 Exercise 

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

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

 
Item 1 Who is responsible for the operation of the top carriage-locking pin? 

 
a. ATO 
b. Section chief 
c. Number four cannoneer 
d. Gunner 

 
Item 2 Which of the following elements are portions of the gunner’s reference card? 

 
a. Position corrections 
b. Azimuth counter 
c. Bore site 
d. Crew served weapons location 

Continued on next page 
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Lesson 2 Exercise, Continued 

 
Item 3  After reading the following scenario, complete the gunner’s reference card 

below: 
 
Scenario:  Your howitzer has just pulled into position, and was laid by the 
aiming circle at 3350.  After the section chief completed the site to crest, you 
received a right limit of 2800 and a left limit of 3600.  Once the section chief 
turns in the section chief report, the XO receives and issued safety T’s with 
Max QE of 432 and a Min QE of 278.  Using the above information, fill out 
the gunner’s reference card.  
 

 
 

Continued on next page 



MCI Course 0816B 1-31 Study Unit 1, Lesson 2 Exercise  

Lesson 2 Exercise, Continued 

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

about these items, refer to the reference page.  
 

Item Number Answers Reference 
1 d 1-22 
2 a 1-22 
3 • AZ of Lay:  3350 

• Max QE:  432 
• Min QE:  278 
• Right Limits:  2800 
• Left Limits:  3600 

1-23 
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STUDY UNIT 2 

SUPERVISE THE PROCESS FOR PREPARING FOR FIRE 
MISSIONS 

Overview 

 
Scope In the last study unit, you learned how to emplace the howitzer by studying 

the steps for laying the howitzer and duties of the gunner.  In this study unit, 
you will continue with the actions needed to prepare to fire rounds down 
range. 

  
In This Study 
Unit 

This study unit contains the following lessons: 
 

 
Lessons See Page 

Section Chief Report 2-3 
M94 Muzzle Velocity System (MVS) 2-9 
Gun Display Unit 2-31 
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LESSON 1 

SECTION CHIEF REPORT 

Introduction 

  
Scope The effectiveness of artillery is determined by the accuracy of rounds on tar-

gets.  The computation of data begins with the section chief.  Accurate and 
detailed data from each howitzer allows the executive officer to determine a 
safe minimum quadrant for the position, and verify individual section infor-
mation, before relaying all data to the fire direction center.  The detailed accu-
racy on the Section Chief Report allows the fire direction center to compute 
the data that will ultimately deliver accurate fire on enemy targets.    

  
Learning  
Objectives 

After this lesson, you should be able to 
 
• Identify the purpose of the Section Chief Report. 
 
• Identify the minimum data required for a Section Chief Report.  

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 2-3 
Purpose  2-4 
Submission  2-5 
Lesson 1 Exercise 2-6 
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Purpose 

  
Consolidate 
Information 

The Section Chief Report allows the executive officer (XO) to consolidate 
information in preparation of a report and determination of the minimum 
quadrant (min QE) for the position.  Completion of the Section Chief Report 
is the first of the crucial data reports incorporated in the process of computing 
accurate data for fire missions.  The Section Chief Report allows the execu-
tive office to determine the lowest quadrant elevation that can be safely fired 
from the position that will ensure projectiles clear all visible crests.   

 
Required Data Computing the data for the Section Chief Report is not an additional time 

consuming task for the section.  All the information required on a Section 
Chief Report should be transcribed from the data on the gunner’s reference 
card.  At a minimum, you will have these items on your Section Chief Report: 
 
• Date 
• Howitzer number 
• DF to Lay Circle 
• DF to Safety Circle 
• Deflection Limits:  Left and Right 
• Prefire checks complete 
• Site (piece) to crest in mils 
• Distance to crest in meters 
• Max QE 
• Ammunition 
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Submission  

  
Speed is  
Crucial 

Speed is crucial in submitting the Section Chief Report to the XO.  Urgency 
of the current position dictates how the report will be submitted.  When time 
allows, a runner will deliver the Section Chief Report.  If circumstances re-
quire the submission process to be quickened, wire communications may be 
used.   

 
XO Response The XO is required to consolidate all reports from the gun sections and com-

pute a min QE per propellant, projectile, and fuze type.  Green bag, white bag, 
and red bag all require different considerations for safe firing.  After the XO 
computes the minimum quadrants for the current position, the data and re-
ports are then relayed to the fire direction center.   
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Lesson 1 Exercise 

 
Directions Complete items 1 and 2 by performing the action required.  Check your  

answers against the correct answers at the end of the lesson. 

 
Item 1 What is the purpose of the Section Chief Report?  

 
______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________ 

 
Item 2 What are three required data on the Section Chief Report? 

 
______________________________________________________________ 
 
______________________________________________________________ 
 
______________________________________________________________ 
 

 
Continued on next page 
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Lesson 1 Exercise, Continued  

 
Answers The table below provides the correct answer to exercise item 1.  If you have 

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

Item Number Answer Reference Page 
1 The XO uses the Section Chief Report 

to prepare a report and determine the 
minimum QE for the position. 

2-4 

2 Any three of the following are correct: 
 
• Date 
• Howitzer number 
• DF to Lay Circle 
• DF to Safety Circle 
• Deflection Limits: Left and Right 
• Prefire checks complete 
• Site (piece) to crest in mils 
• Distance to crest in meters 
• Max QE 
• Ammunition 

2-4 

 
Continued on next page 
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LESSON 2 

M94 MUZZLE VELOCITY SYSTEM (MVS) 

Introduction 

   
Scope This lesson will cover the purpose, components, and actions taken when 

computing muzzle velocity averages for a howitzer. 

  
Learning  
Objectives 

After this lesson, you should be able to 
 
• Identify the purpose of the M94 MVS. 
 
• Identify the components of the M94 MVS. 
 
• Identify the procedure to set up the M94 for operation. 
 
• Identify the operational test for the M94 MVS. 
 
• Identify the use of the M90 velocimeter worksheet. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 2-9 
Purpose  2-10 
Components  2-11 
Preparing for Operation 2-13 
Operational Tests 2-18 
M90 Velocimeter Worksheet 2-25 
Lesson 2 Exercise 2-27 
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Purpose 

   
Accurate Artil-
lery Fires 

The purpose of the M94 MVS is to obtain accurate artillery fires.  The fire 
direction center (FDC) must account for the shooting strengths of all weapon-
ammunition combinations.  The M94 MVS measures the muzzle velocity of 
artillery weapons by using an electronic transceiver.  As the section chief, you 
are responsible for obtaining the average muzzle velocity of your howitzer. 

  
Factors  
Affecting  
Muzzle  
Velocities 

Given two similar howitzers firing under identical conditions with the same 
propellant-shell-fuze combination, a difference will still remain in their muz-
zle velocity.  The factors contributing to these differences may include a 
combination of the following: 

 
Factors Affect 

Projectile weight Different types and lot numbers have different weights 
and may have been produced at different times. 

Propellant muz-
zle velocity 

Different types and lot numbers have different weights 
and may have been produced at different times. 

Temperature Exposure to variations in temperature may effect the 
density and burn ratio of powder increments.  

Barrel wear Different from howitzer to howitzer. 
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Components 

  
Illustration The components of the M94 MVS are illustrated below and will be further 

described in detail: 
 

 

  
Transceiver-
Bracket  
Assembly 

The transceiver bracket assembly is used to mount the transceiver antenna 
onto the upper carriage of the howitzer.  The transceiver mount is located on 
the left (gunner’s side) forward portion of the cradle assembly.  It contains 
shock absorbers and a quick release mechanism for fast installation and re-
moval.  The transceiver works similar to a radar gun.  After fire mission data 
is entered into the control processor and display unit (CPDU) and verified, a 
simple press of the “MEAS” button allows the transceiver antenna to auto-
matically measure rounds as they exit the muzzle of the howitzer.   

 
Continued on next page 
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Components, Continued 

  
Doppler  
Simulator 

The Doppler simulator is a lightweight, hand held device used for testing the 
M94 MVS system. 
  
WARNING:  Do not look into the antenna when operating the Doppler simu-

lator or when the antenna is transmitting.  The frequency at 
which the antenna functions can cause health problems when 
directly exposed to the radio waves. 

  
Secondary 
Power Cable   
(2 meter) 

The secondary power cable is used to connect the CPDU to the lithium bat-
tery when no other power source is available. 

  
Control Proces-
sor and Display 
Unit (CPDU) 

The CPDU provides a display and keyboard for interface with the operator.    
This allows the operator to test, control, and operate the M94 MVS.  During 
operation, the CPDU records data from rounds fired and computes velocity 
averages. 

  
System Transit 
Case 

The system transit case is used for equipment storage and transportation.  The 
case is designed to protect the components from the vigorous shock received 
during transitions from one position to another. 

 
Power Adaptor 
and 50/30 Me-
ter Intercon-
nection Cables 

The power adaptor, when used with the 50- and 30-meter interconnection ca-
bles, allows you to use your prime mover as the primary source for powering 
the M94 MVS. 
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Preparing for Operation 

  
Set Up There are three steps to setting up the M94 MVS for operation: 

 
• Mounting the transceiver-bracket assembly. 
• Connecting the transceiver to the CPDU. 
• Connecting CPDU to power source. 

 
Placement of 
the Trans-
ceiver-Bracket 
Assembly 

The following diagram shows the placement of the transceiver-bracket as-
sembly on the cradle assembly of the howitzer: 
 

 
 

Continued on next page 
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Preparing for Operation, Continued 

 
Connecting 
Transceiver to 
CPDU 

The steps for connecting the transceiver to the CPDU are as follows. 
 

 
Step Action 

1 Connect one end of the interconnect cable to the transceiver recep-
tacle (1). 
 

 
2 Make sure that the dust covers (2) on the interconnect cable plug 

connector and the transceiver are connected together. 
3 Connect the other end of the interconnect cable to the J3 connector 

(3) on the CPDU.  Make sure you connect the dust covers. 
 

Notes:   Always connect the cable and receptacle dust covers together when 
setting up the M94 MVS to prevent dust and moisture build up in 
the covers. 

 
When the cables are disconnected, always connect the dust covers 
to the cables and receptacles to prevent contamination. 

 
 Continued on next page 
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Preparing for Operation, Continued 

  
Connecting 
CPDU to Power 
Source 

The M94 MVS can be powered by an 18- to 30-volt DC power source.  The 
7-ton truck is your primary source for this power.  There are two ways to 
connect the CPDU to the truck.  You can use the 50-meter power cable or 
the special power cable used with the GDU.  There is also a secondary 
power cable and secondary power source; the BA-5590/U lithium battery 
that you can use if no other power is available. 
 
• 50 meter power cable 
• Special power cable 
• Secondary power cable 

  
Power Cable 
(50 Meter) 

The steps for connecting the CPDU to the power source with the 50 meter 
power cable are as follows. 

 
Step Action 

1 Check to make sure the ON/OFF switch is OFF. 
2 Connect one end of the power cable to the J1 connector. 
3 Connect the other end of the cable to the power adapter. 
4 Make sure you connect the dust covers. 
5 Seat the power adapter into the NATO power outlet (located on 

the driver’s side of the MTVR) of the truck. 

  
Special Power 
Cable 

The steps for connecting the CPDU to the power source with the special 
power cable are as follows.  

 
Step Action 

1 Check to make sure the ON/OFF switch is OFF. 
2 Connect the small connector of the power cable to the J1 connec-

tor. 
3 Make sure you connect the dust covers. 
4 Seat the other end of the cable into the slave receptacle at the rear 

of the truck. 
 

Note:  Make sure the special power cable has been modified for the M94 
MVS. 

 
Continued on next page 
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Preparing for Operation, Continued 

 
Secondary 
Power Cable 

The secondary power cable is used to connect the CPDU to the lithium bat-
tery if no other source is available.  The procedure is as follows. 

 
Step Action 

1 Check to make sure the ON/OFF switch is OFF. 
2 Connect the 2-meter cable to the J1 connector. 
3 Make sure you connect the dust covers. 
4 Connect the other end of the cable to the battery. 

  
Challenge Compare the three procedures for connecting the CPDU to a power source.  

What steps are the same for all three procedures?  Write your answer below. 
 
______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

 
Answer 1. Check to make sure the ON/OFF switch is OFF. 

2. Connect to the J1 connector. 
3. Make sure you connect the dust covers. 

 
Continued on next page 
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Preparing for Operation, Continued 

 
Connection of 
the M94 MVS 

The following is a diagram showing the connection of the M94 MVS for 
proper operation.  Once the connection has been accomplished, self-test of the 
system can begin: 
 

 
 

Note:  This diagram is not to scale and only shows proper connectivity. 
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Operational Tests 

  
Self-tests  Once the M94 MVS has been set up, you must perform the two diagnostic 

self-tests to ensure the M94 MVS is functioning properly: 
 
• CPDU 
• System 

  
CPDU Test Each time the M94 MVS is turned on, internal system tests are automatically 

performed.  These tests check the system CPDU internal circuitry, the cable 
connection to the antenna, and the power supply to the antenna.  If a malfunc-
tion is detected, you will be supplied with a message telling you what test has 
failed.  The table below shows steps and the screen that will be displayed on 
the CPDU Test.  

 
Step Action 

1 Set the CPDU ON/OFF switch to ON.  Wait for the completion of 
the power-on self-test.  Press the TST hot key.  This will reveal the 
test screen shown below. 
 
 
 
 
 
 
 

 
Continued on next page 

** Test ** 
1-CPDU Test 
2-SYSTEM Test 
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Operational Tests, Continued 

 
CPDU Test, 
continued 

 

 
Step Action 

2 Select the CPDU test and press the number 1 key.  The CPDU will 
perform a diagnostic self-test.  After about 4 seconds, a message 
will appear showing whether faults were detected. 
 

If… Then… 
No faults were detected The screen will display OK.  Proceed 

to step 3. 
 
 
 
 
 
 
 

Faults were detected The screen will display “Failed” with 
the exact malfunction. 
 
 
 
 
 
 
 

  
 

Continued on next page 

** CPDU STATUS ** 
OK 
Press any key to continue 

** CPDU STATUS ** 
Failed 
ANT PWR ANT CABLE ACCEL 
CPDU (##) 
Press any key to continue 
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Operational Tests, Continued 

 
CPDU Test, 
continued 

 

 
Step Action 

2, 
(cont.) 

The following table contains the corrective actions for the CPDU 
Test. 
 

Fault Corrective Actions 
ANT PWR - The 
voltage supplied 
to the antenna 
fell below the 
normal func-
tional level. 

• Turn off the CPDU for a minimum of 60 
seconds. 

• Disconnect the interconnection cable 
from connector J3 on CPDU. 

• Turn on the CPDU. 
• If the message still appears, replace the 

CPDU. 
• If the message does not appear, check 

interconnection cable.  Pay attention to 
the connector pins and replace the cable 
if necessary. 

• If the cable is OK, replace the trans-
ceiver. 

ACCEL - The 
acceleration 
switch has mal-
functioned. 

• Turn off the CPDU. 
• Verify that the interconnection cable is 

securely fastened to the CPDU and trans-
ceiver and it is not physically damaged. 

• After the system has been off for at least 
60 seconds, turn on the CPDU and per-
form the CPDU test. 

• If the problem persists, disconnect the 
interconnection cable at the transceiver 
end and repeat the CPDU test. 

• If the problem is resolved, replace the 
transceiver.  If the fault persists, discon-
nect the interconnection cable from the 
CPDU and repeat the test.  If fault is re-
solved, replace the interconnection cable.  
If fault persists, the problem is within the 
CPDU; replace the CPDU. 

  
 

Continued on next page 
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Operational Tests, Continued 

 
CPDU Test, 
continued 

 

 
Step Action 

3   
Fault Corrective Actions 

ANT CABLE - 
The antenna ca-
ble has failed or 
is not connected 
properly. 

• Turn off the CPDU. 
• Verify that interconnection cable is se-

curely fastened to both the CPDU and 
transceiver. 

• Turn on the CPDU.  If the problem per-
sists, replace the interconnection cable. 

• If the problem persists, replace the CPDU 
and rerun test. 

• If problem persists, replace transceiver 
and rerun test. 

CPDU (##) - An 
internal CPDU 
failure was de-
tected.  The ## is 
a failure code for 
the relevant 
maintenance 
echelon. 

• Turn the CPDU off and on. 
• If the error message does not reappear, 

the malfunction is corrected. 
• If the malfunction persists, replace the 

CPDU. 

  
4 Press any key except the “hot keys”.  The hot keys are MEAS, 

MVV, MSN, and TST.  The following screen will appear. 
 
 
 
 
 
 
 

  
Continued on next page 

** CPDU Test ** ROM/EEROM Ver. X.X/Y.Y 
1-Display 
2-Keyboard 
3- Automatic Reset 
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Operational Tests, Continued 

 
CPDU Test, 
continued 

 

 
Step Action 

5 Press the number 1 key to test the display.  All letters, numbers, 
and some signs will appear on the display.  Verify that all four 
lines of the display are operating and displaying readable charac-
ters. 
 
 
 
 
 
 
 

6 After checking the display, press any key to darken the display (see 
below).  Check for any bad pixels. 

 
7 Press any key again and the system should return to the CPDU test 

screen.  Press number 2 to reveal the keyboard test screen. 
 
 
 
 
 
 
 

 
Continued on next page 

!”#%&’()*+,-./0123456789:;óó?@ABCDEFGHI 
JKLMNOPQRSTUVWXYZ{}^_’abcdefghijklmnopqrs 
Tuvwxyz|}{--. Press once to darken 
Display, twice to exit display test. 

** Keyboard Test ** 
Press All Keys Sequentially and Verify: 
You Pressed 
Press Exit Twice to End. 
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Operational Tests, Continued 

 
CPDU Test, 
continued 

 

 
Step Action 

8 Systematically press every key on the keyboard twice.  The name 
of the key you pressed will appear after the words YOU 
PRESSED.  Finish the test by pressing the EXIT key twice (once 
to test the key, and once to actually exit).  The system should re-
turn to the CPDU Test screen.  Press number 3 to reveal the auto-
matic reset test screen.  After about 2 seconds the display will go 
blank and the system should reset itself.  If reset does not occur, 
there is an internal CPDU failure.  Notify organizational mainte-
nance. 
 
 
 
 
 
 
 

9 Check the DIM. and CONT. controls.  Turn the CONT. knob (1) 
on the CPDU fully counterclockwise and verify that all segments 
of the display lights go off.  Turn the knob fully clockwise for the 
lights to come on.  Turn the DIM. knob (2) on the CPDU clock-
wise and counterclockwise.  Verify that the keyboard and display 
background illumination vary continuously.  Adjust both knobs for 
the best visual clarity. 
 

 
 

 
Continued on next page 

 
 

TESTING AUTOMATIC RESET… 
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Operational Tests, Continued 

 
System Test The system test requires using the Doppler simulator. 

 
Note: Ensure the batteries are inserted properly, with the positive sides (the 

end with the tit) up.  You can damage the Doppler simulator if you 
operate it with the batteries inserted incorrectly.  The table below lists 
the steps to perform the system test. 

 

Step Action 
1 Press the TST hot key to enter the test screen.  Press number 2 to 

select the system test.  The system test should appear on the screen. 
 
 
 
 
 
 
 

2 Operate the Doppler simulator in front of the transceiver.  Place the 
simulator approximately 12 inches from the front of, and facing the 
transceiver.  Hold down the activation button.  Press the ENT key 
on the CPDU keyboard to activate the transceiver.  The 
MEASURE indicator (1) on the CPDU should turn on, then go off. 
Verify that the measured MV is within the specified limits, 712 + 
50 m/sec. 
 

WARNING:     Do not look into the antenna when operating the 
Doppler simulator or when antenna is transmitting. 
The frequency at which the antenna works can 
cause health problems in humans directly exposed 
to the waves. 

 

 

** System Test ** 
Activate Doppler simulator in front 
of antenna. Press ENT to measure. 
 
Verify MV (712 ± 50):   1-Abort 
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M90 Velocimeter Worksheet 

 
Use Accurate information on the worksheet allows for higher accuracy of projec-

tiles for ranging targets.  Normally, the data from six rounds, all fired within 
20 minutes, are used to ensure the most accurate calibration data.  Once the 
measurements have been taken, record the information on the velocimeter 
worksheet and deliver the form to the FDC. 

 
Illustration The following illustration is a sample of the velocimeter worksheet: 

 

 
 

Continued on next page 
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M90 Velocimeter Worksheet, Continued 

 
Completing DA 
Form 4982-1-R 

The following table explains the entries to make on the DA Form 4982-1-R 
using the gun 1 position. 

 
Block Data 

CHARGE GROUP Enter the propellant type. 
DATE/TIME Enter the date and time you first 

used the sheet. 
PROJECTILE FAMILY Enter the projectile type. 
PROJECTILE MODEL Enter the model (nomenclature) 

of the projectile. 
POWDER LOT NUMBER Enter the complete manufac-

turer's powder lot number. 
PROJECTILE WEIGHT Enter the square weight of the 

round. 
GUN 1 CHARGE Enter the charge you will be 

measuring. 
1 Enter the howitzer serial num-

ber. 
2 Enter the tube serial number 

(located on muzzle end of tube). 
3 Enter the starting powder tem-

perature. 
4 Enter the ending powder tem-

perature. 
5 Enter the average powder tem-

perature. 
ROUND (1-8) Enter the MV for each round in 

the appropriate space. 
READOUT AVERAGE Record the average of the 

measured rounds. 
REMARKS Record any pertinent informa-

tion. 
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Lesson 2 Exercise 

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

answers against the correct answers at the end of this lesson. 

  
Item 1 What is the purpose of the M94 MVS? 

 
______________________________________________________________ 
 
______________________________________________________________ 
 
______________________________________________________________ 
 

 
Item 2 What are two components of the M94 MVS? 

 
______________________________________________________________ 
 
______________________________________________________________ 
 

 
Item 3 What is a step for setting up the M94 MVS for operation?  

 
______________________________________________________________ 

  
Item 4 Which M94 MVS operational test requires the use of the Doppler simulator? 

 
a. Self 
b. CDPU 
c. Display 
d. System 

 
 Continued on next page 
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Lesson 2 Exercise, Continued 

 
Item 5 What is the M90 velocimeter worksheet used for? 

 
______________________________________________________________ 

______________________________________________________________ 

 
 Continued on next page 
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Lesson 2 Exercise, Continued 

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

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

Item Number Answer Reference Page 
1 To obtain accurate artillery fires, and 

to measure the muzzle velocity of ar-
tillery weapons. 

2-10 

2 Any two of the following are correct: 
 
• Transceiver-Bracket Assembly 
• Doppler Simulator 
• Secondary Power Cable (2 Meter) 
• Control Processor and Display 

Unit 
• System Transit Case 
• Power Adapter 
• Interconnection Cable (50 Meter) 
• Interconnection Cable (30 Meter) 

2-11 

3 There are three steps to setting up the 
M94 MVS: 
1. Mounting the transceiver-bracket 

assembly. 
2. Connecting the transceiver to the 

CPDU. 
3. Connecting CPDU to power 

source. 

2-13 

4 d 2-24 
5 Accurate information on the work 

sheet allows for higher accuracy of 
projectiles for ranging targets.  Nor-
mally, the data from six rounds, all 
fired within 20 minutes, are used to 
ensure the most accurate calibration 
data.  Once the measurements have 
been taken, record the information on 
the velocimeter work sheet and de-
liver the form to the FDC. 

2-25 
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LESSON 3 

GUN DISPLAY UNIT  

Introduction  

  
Scope This lesson will cover the final processes in preparing for fire missions.  The 

gun display unit (GDU) allows the howitzer section and FDC to communicate 
firing data in a fast and efficient manner.  As a section chief, you must be able 
to set up and maintain your GDU. 

  
Learning Ob-
jectives 

After completing this lesson, you should be able to 
 
• Identify the components of the GDU. 
 
• Identify the purpose of the self-tests. 
 
• Identify the firing commands displayed on the GDU. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 2-31 
Purpose 2-32 
Components 2-33 
Section Chief Assembly 2-35 
Case Assembly 2-38 
Gun Assembly 2-39 
Mounts 2-40 
Self-Tests 2-41 
Recognizing Firing Data 2-44 
Lesson 3 Exercise 2-45 
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Purpose 

  
Receive Firing 
Data 

The GDU allows the howitzer section to receive firing data from the FDC in a 
fast and efficient manner over great distances.  The GDU links the howitzer 
into the advanced field artillery tactical digital system (AFATDS) located at 
the FDC.  This link is accomplished by wire or radio.  At each gun, the GDU 
displays firing data and fire commands from the FDC and transmits the status 
of the gun to the AFATDS throughout a fire mission.  The GDU prevents the 
need for voice communication between the howitzer section and FDC.   
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Components 

  
Illustration The components of the GDU are illustrated below and will be further de-

scribed in detail: 

 

 
Case Assembly The case assembly provides circuits for data reception and transmission and 

for power conversion for GDU operation.   

  
Gun Assembly The gun assemblies provide instant digital identification of required deflec-

tions to the gunner or quadrants to the assistant gunner. 
 

 Continued on next page 
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Components, Continued 

  
Section Chief 
Assembly 

The section chief receives his fire commands on the section chief assembly 
(SCA).  The SCA gives the section chief a digital display of firing data and 
commands to fire.  The SCA is connected directly to the case assembly.  The 
following data can be displayed on the SCA: 
 
• Mission 
• Special instructions 
• Shell 
• Lot 
• Charge 
• Fuze 
• Fuze setting 
• Fire commands 
• Deflection 
• Quadrant 
• Fire for effect (FFE) data 
• End of mission 
• Do not load 
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Section Chief Assembly 

  
Detailed View 
of SCA 

The following illustration provides a detailed view of the controls, indicators, 
and connectors on the SCA: 
 

 
 

Continued on next page 
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Section Chief Assembly, Continued 

  
Key Names and 
Functions 

The function of each SCA key is explained below. 

 
Key Function 

PANEL Varies the lighting intensity of keys and legends. It has 
ON and OFF positions. 

DISPLAY Varies the brightness of the display window data. 
MSN MOF/1 Shows the section number and mission number in the 

display window. 
SP INST/2 Displays special instructions of azimuth, high angle, or 

gunner's quadrant, or to enter the section number in the 
display window. 

SH/3 Shows the shell to be used in adjustment or to enter the 
section number in the display window. 

LOT/4 Shows the projectile and powder lot or to enter the sec-
tion number in the display window. 

CHG/5 Shows the charge to fire or to enter the section number 
in the display window. 

FZ/6 Shows the fuze to be used in adjustment or to enter the 
section number in the display window. 

FZ SET/7 Shows the fuze setting or to enter the section number in 
the display window. 

DF/8 Shows the deflection or to enter the section number in 
the display window. 

QE/9 Shows the quadrant elevation in adjustment or to enter 
the section number in the display window. 

FFE SH Shows the FFE shell data in the display window. 
FFE LOT/0 Shows the FFE lot data or to enter the section number in 

the display window. 
FFE RDS Shows the number of FFE rounds in the display window. 
FFE FZ Shows the FFE fuze data in the display window. 

 
Continued on next page 
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Section Chief Assembly, Continued 

  
Key Names and 
Functions, con-
tinued 

 

 
Key Function 

READY Locks in the section number and is pressed when the 
piece is ready.  The ready message is sent to the 
AFATDS.  

SHOT/RC Pressed once after the first round is fired.  It causes 
SHOT to show in the display window and sends the 
SHOT message to the AFATDS.  It is pressed again 
when the last round is fired.  This causes RC (rounds 
complete) to show in the display window and sends the 
ROUNDS COMPLETE message to the AFATDS. 
 
Note:   In one round FFE missions and during the ad-

justment phase, the section chief must ensure 
that he presses the SHOT/RC key twice after fir-
ing or he may not receive data for the next ad-
justment/mission. 

RING Pressed to receive voice communications.  
SELF TEST Starts the GDU self-diagnostic test. 
CYCLE Acknowledges to the FDC the receipt of a message.  It 

silences the alarm and causes the gun number and mis-
sion number or updated firing data to show in the dis-
play window.  The SCA window goes blank 15 seconds 
after the last key is pressed.  Pressing the CYCLE key 
causes the display to reappear. 
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Case Assembly 

 
Detailed View The following illustration provides a detailed view of the controls, indicators, 

and connectors on the case assembly: 
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Gun Assembly 

 
Detailed View The following illustration provides a detailed view of the gun assembly: 
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Mounts 

 
Securing Gun 
Assemblies 

The GDU mounts provide a means for the section to have visual access to fir-
ing data by securing gun assemblies on the howitzer trails.  These mounts 
hold the gun assemblies and reduce the reaction time for the gunner and  
A-gunner to place firing data on the howitzer sights and quadrants. 
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Self-Tests 

  
Purpose The self-tests are conducted every time you hook up the GDU.  They ensure 

all components are working properly and that the wire and cable connections 
are correct.  Before running the self-tests, ensure the GDU is not yet con-
nected to the BCS or AFATDS.  The self-tests are divided into three sections: 
 
• Preliminary test 
• Key lighting test 
• Series of phase tests 

  
Preliminary This test allows you to enter your gun number into the GDU and ensures the 

section chief assembly, along with the gun assemblies, display the appropriate 
symbols.  The alarm will sound during this test, to allow you to adjust the 
volume level as desired. 

  
Key Lighting This test allows you to check the lighting of all keys and legends on the as-

semblies. 

  
Phase Tests This is a series of six tests.  These tests systematically test all keys, sounds, 

and displays.  If the GDU fails any part of these tests you need to troubleshoot 
the system.  Troubleshooting procedures are found in the technical manual for 
the GDU (TM-11-7440-283-12-2).  Once a malfunction has been identified 
and adjusted, you need to perform the test again.  The GDU has to pass all 
portions of the self-tests before it is ready to receive firing data. 

 
Continued on next page 
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Self-Tests, Continued 

 
Trouble-
shooting  
Procedures 

This table lists the possible malfunctions that may occur with the GDU and 
the corrective actions taken to fix them.  Any components of the GDU that 
you remove or replace must be turned into depot maintenance through your 
unit's regular maintenance procedures. 

 

Malfunction Indication Corrective Action 
Case assembly power on lamp 
doesn't light, SCA display doesn't 
come on or comes on and goes 
out; or GA's read all "8" 

If used,  
• remove internal battery. 
• check external power source and 

WD-1/TT wires. 
Remove/replace case assembly. 

Either DF or QE gun assembly 
shows "8" in all positions, both 
arrows, and is at full brightness. 

Carry out self-test PHASE B. 

Alarm volume does not change as 
alarm control is adjusted. 

Remove/replace case assembly. 

SCA display window intensity is 
off or does not vary. 

Remove/replace SCA. 
Remove/replace cable. 
Remove/replace cable assembly 

Key lighting test fails. Remove/replace SCA. 
Display and command indicator 
test fails. 

Remove/replace SCA. 

PHASE A test fails. Remove/replace SCA. 
Gun assemblies fail PHASE B 
test. 

Do additional troubleshooting procedure  
 (see the table below). 

SCA fails PHASE C test. Remove/replace SCA. 
SCA fails PHASE D test. Remove/replace case assembly. 

Remove/replace SCA/PSU cable. 
Remove/replace SCA. 

PHASE E test fails. Remove/replace SCA. 
PHASE F test fails. Remove/replace SCA. 

 
Continued on next page 
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Self-Tests, Continued 

 
Phase B Test 
Failure 

This table shows the troubleshooting procedure that must be performed when 
the gun assemblies fail the PHASE B test. 

 
Step Action 

1 Set case assembly POWER switch to off. 
2 Disconnect (DF) wire at DEF#3 binding post on case assembly. 
3 Disconnect wire at QE#3 binding post on case assembly. 
4 On case assembly, connect wire marked QE#3 to DEF#3 binding post. 
5 On case assembly, connect wire marked DF#3 to QE#3 binding post. 
6 Set case assembly POWER switch to on and repeat PHASE B test. 

 
If… Then… 

Failure of 
same gun as-
sembly 

1. Replace the wires to failed gun assembly and 
repeat test procedure. 

2. Replace faulty GA. 
Failure is on 
other gun as-
sembly 

1.  Replace cable. 
2. Replace SCA. 
3. Replace case assembly.  
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Recognizing Firing Data 

 
Responsibility As a section chief, you must be able to identify the different types of fire mis-

sions and special instructions displayed on the GDU and effectively process 
the fire missions. 

  
Commands 
Displayed on 
the GDU 

The following table lists the commands displayed on the GDU and actions of 
the howitzer section: 

 
Command Action of Howitzer Section 

Fire when ready The “FIRE” indicator on the SCA is on as soon as you 
receive fire mission data.  This command allows you to 
fire the mission as soon as the howitzer is ready. 

At my command The “AMC” indicator on the SCA is on when you get 
the fire mission data.  When FDC receives “ready” from 
the howitzers, FDC will change the “AMC” indicator to 
“FIRE” when ready to fire the mission. 

Continuous fire The SCA displays the continuous fire command 
“CONT.”  You will continue to fire the mission until 
you receive one of the following three commands:  
cease-loading, check-firing, or end-of-mission. 

Final protective 
fire 

When “FPF” is displayed on the SCA, your howitzer 
will fire on a pre-arranged priority target.  You will con-
tinue to fire the mission until you receive one of the fol-
lowing three commands:  cease loading, check-firing, or 
end-of-mission. 

Do not load The “DNL” indicator on the SCA is on when ever the 
GDU is in a do not load status.  This command can be 
received during adjust fire missions and upon sending 
rounds complete.  This is the different setting of the 
SCA indicator. 
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Lesson 3 Exercise 

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

answers at the end of this lesson. 

 
Item 1 Identify the numbered components of the GDU.  Write your answers below. 

 

 
 
1. ____________________________ 

2. ____________________________ 

3. ____________________________ 

 
 Continued on next page 
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Lesson 3 Exercise, Continued 

 
Item 2 Through 
Item 4 

Matching:  For items 2 through 4, match the description in column 2 with the 
self-test in column 1.  The answers in column 2 may not be used more than 
once. 

 
Column 1 
 
Self-Test 

Column 2 
 
Description 
 

___ 2.  Preliminary test 
___ 3.  Key lighting test 
___ 4.  Phase tests 

a. Ensures the section chief assem-
bly, along with the gun assem-
blies, displays the appropriate 
signals. 

b. Checks the lighting of all keys 
and legends on the assemblies. 

c. Checks all keys, sounds, and dis-
plays. 

 
Item 5 Through 
Item 9 

Matching:  For items 5 through 9, match the action in column 2 with the 
command in column 1.  The answers in column 2 may not be used more than 
once. 

 
Column 1 
 
Command 

Column 2 
 
Action 
 

___ 5.  FIRE 
___ 6.  AMC 
___ 7.  CONT 
___ 8.  FPF 
___ 9.  DNL 

a. Do not load the gun. 
b. Fire the mission as soon as the 

howitzer is ready. 
c. Fire on a pre-arranged priority 

target until command received. 
d. Fire until “end-of-mission” is 

received. 
e. Wait for command to fire. 

  
Continued on next page 
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Lesson 3 Exercise, Continued 

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

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

Item Number Answer Reference Page 
1 1. Case Assembly 

2. Section Chief  
 Assembly 
3. Gun Assembly 

2-33 

2 a 2-41 
3 b 2-41 
4 c 2-41 
5 b 2-44 
6 e 2-44 
7 d 2-44 
8 c 2-44 
9 a 2-44 
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STUDY UNIT 3 

SUPERVISE FIRE MISSIONS 

Overview 

  
Scope In previous study units, we covered the steps for laying a howitzer and 

supervising the process for preparing to fire rounds down range.  This lesson 
will focus on the supervision fire missions.  

  
In This Study 
Unit 

This study unit contains the following lessons: 

 
Lessons See Page 

Firing Commands 3-3 
Safety-T 3-13 
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LESSON 1 

FIRING COMMANDS 

Introduction 

  
Scope The method of communication for fire commands between the FDC and 

howitzer section has to account for the variances of location and individual 
artillerymen tasked with the transmitting and receiving fire commands.  
Because a howitzer section has the ability to receive commands through 
different mediums, uniformity of commands has evolved through trial and 
error.  This lesson will cover the commands that are currently used by all 
artillerymen in the Marine Corps. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify the purpose of fire commands. 
 
• Identify the types of fire commands. 
 
• Identify the sequence of fire commands. 
 
• Identify the elements of fire commands. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 3-3 
Purpose  3-4 
Types  3-5 
Sequence  3-6 
Elements  3-7 
Lesson 1 Exercise 3-11 
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Purpose 

  
Use Fire commands are used by the FDC to give the howitzer sections all the 

information necessary to start, conduct, and cease firing.  For historical and 
record purposes, fire commands are recorded in the fire mission data section 
of DA Form 4513, Record of Missions Fired. 

  
DA Form 4513 A blank example of the Record of Missions Fired is provided to use as a 

reference through the remainder of this study unit: 
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Types 

  
Three Types There are three types of fire commands:  Digital, Voice, and Degraded Digital 

 

Digital  Digital fire commands are received by the howitzer section through the GDU 
in units equipped with the Advance Field Artillery Tactical Data System 
(AFATDS).  The entire fire command is displayed on the section chief’s 
assembly (SCA) with deflections and quadrants displayed on the gun 
assemblies.  Digital capability allows the howitzer section to receive fire 
commands more rapidly and with fewer errors in comparison to voice 
commands.  Digital commands allow the section chief to recall specific parts 
of the fire command by depressing the appropriate key on the SCA.  The 
section chief, however, still announces the entire fire command to the entire 
section. 

  
Voice  Units without AFATDS use voice commands, or in the event the equipment 

fails to function properly.  To facilitate the use of voice commands, the FDC 
will provide the fire command standards to the section chief when the unit 
first occupies the position.  Fire command standards will be discussed in more 
detail further into this study unit. 

  
Degraded 
Digital 

For AFATDS equipped units, digital communications are the primary means 
for transmitting fire commands.  If lost or degraded, communications should 
be reestablished as soon as possible.  A solution to degraded digital 
communications is to use the AFATDS purely as a technical fire direction 
computer and send the data by voice: 
 

• If one howitzer in the platoon loses digital communications, the FDC 
sends voice commands to that howitzer. 

 

• If two or more howitzers lose digital communications, the battery or 
platoon notifies them by voice to go to the degraded GDU mode.  
Howitzers will ignore GDU data and take all voice fire commands. 

  
Initial Fire 
Command 

Initial fire commands include all elements necessary for orienting, loading, 
and firing the piece. 

 

Subsequent 
Fire Command 

Must include only those elements that have changed, except quadrant 
elevation.  Quadrant elevation is given in every fire command and allows the 
howitzer section to load and fire, if in a when ready (WR) status.  

 



 

MCI Course 0816B 3-6 Study Unit 3, Lesson 1 

Sequence 

  
Fire Elements The elements of a fire command are always given in the same sequence.  This 

saves time and confusion; each member of the section knows the sequence 
and can anticipate what is coming next.  This sequence allows actions to 
occur at the same time.  For example, the propellant charges can be cut and 
the fuze set while the deflection is being set. 

  
Standard 
Commands 

Certain elements of the fire command may be standard and these do not have 
to be sent on initial or subsequent fire commands.   

  
Table of 
Sequence 

A table showing the sequence of the elements for fire commands is provided 
below, it also shows which elements may be standardized and not announced 
in subsequent fire commands. 

  
  

ELEMENT WHEN ANNOUNCED 
 Initial Fire Commands Subsequent Fire Commands 
Warning Always Never 
Pieces to follow1 

Pieces to fire1 
Method of fire1 

When applicable 
When other than standard 
When other than standard 

When changed 

Special instructions 
• Do not load 
• At my command 
• High angle 
• Use gunner’s quadrant 
• Azimuth 
• Special corrections 
• Sweep and zone fire 
 

When applicable When changed 

Projectile1 When other than standard When changed 
Ammunition lot1 When other than standard When changed 
Charge Always When changed 
Fuze1 When other than standard When changed 
Fuze setting1 When other than standard When changed 
Deflection Always When changed 
Quadrant Always Always 
Method of fire for effect When applicable Always 
1 These elements may be designated as standard.  Elements so designated will be announced 
only when something other than standard is to be fired. 
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Elements 

 
Warning Order A warning order is always announced to alert the howitzer section of a fire 

mission.  In a AFATDS equipped battery, the warning order is a steady alarm 
signal from the case assembly of the GDU, indicating the start of the fire 
mission.  When a battery is using voice commands, a verbal warning order of 
“FIRE MISSION” is announced.  The warning order is not given in 
subsequent commands. 

  
Pieces to 
Follow, Pieces 
to Fire, and 
Method of Fire 

These elements designate the weapons that will follow the mission, the 
weapon(s) that will fire initially, and how many rounds they will engage the 
target with. 
 
• Pieces to follow tells the battery/platoon who will follow the commands 

given for an adjust-fire mission.  “BATTERY ADJUST” or 
“PLATOON ADJUST” indicates that the mission will be an adjust-fire 
mission and that all weapons will copy the commands, follow the mission 
and participate in the fire for effect phase. 

 
• Pieces to fire indicates which weapon(s) will fire the data given in the 

initial fire command.  “PLATOON ADJUST, NUMBER 3” indicates 
that during an adjust-fire mission, number 3 will fire the initial round of 
adjustment. 

 
• Method of fire tells the firing piece(s) how many rounds to fire.  

“PLATOON ADJUST, NUMBER 3, 1 ROUND” indicates that during 
this adjust-fire mission, number 3 will fire one round at the data given in 
the initial fire command. 

Continued on next page 
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Elements, Continued 

  
Special 
Instructions 

Special instructions are used when actions that are different from normal are 
required: 
 
• “DO NOT LOAD” is a restrictive command that prohibits loading and 

firing.  The section may prepare the projectile, charge, and fuze and lay 
the howitzer for deflection and quadrant elevation. 

 
• “AT MY COMMAND” is restrictive command that prohibits the battery 

from firing until directed to do so by FDC.  Rounds may be loaded and 
deflection and quadrant elevation set. 

 
• “HIGH ANGLE” is announced to alert the section that the mission is to 

be fired at an angle of elevation greater than 800 mils. 
 
• “USE GUNNERS QUADRANT” is announced when the FDC desires 

the gunner’s quadrant to be used to set or check quadrant elevation. 
 
• “AZIMUTH” is announced to alert the sections to a large shift in the 

direction of fire. 
 
• “SWEEP (so many) MILS, (so many) DEFLECTIONS” commands a 

method of fire used when the standard sheaf does not adequately cover the 
target and more width is required. 

 
• “ZONE (so many) MILS, (so many) QUADRANTS” commands a 

method of fire used when the standard sheaf does not adequately cover the 
target and more depth is required. 

 
• “SWEEP (so many) MILS, (so many) DEFLECTIONS, (so many) 

ZONE MILS, (so many) QUADRANTS” commands a method of fire 
combining sweep fire and zone fire. 

 
• “SPECIAL CORRECTIONS” is announced to alert the crew when a 

separate time, deflection, and/or quadrant will be sent to or fired by one or 
more gun sections. 

  
Projectile This element designates the type of projectile to be used in the fire mission.  

The type of projectile will be displayed on the SCA or announced by voice 
when it is different from standard data. 

Continued on next page 
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Elements, Continued 

  
Ammunition 
Lot 

Ammunition lot numbers should be coded for simplicity.  Separate-loading 
ammunition has two designators-the first letter for projectile and the second 
letter for propellant.  Semi fixed ammunition has only a one-letter 
designation. 

  
Charge The charge indicates the amount of propellant to be used and grants 

permission for the crew to cut the propellant.  Charge is automatically 
displayed on the SCA or announced by the FDC.  It is never standardized. 

  
Fuze The required fuze is announced or displayed on the SCA.  Fuze is announced 

in subsequent command only when a change in type is desired. 

  
Fuze Setting If fuze quick is to be fired on the delay mode, “DELAY” is announced by the 

FDC or displayed on the SCA.  If the fuze is a mechanical time (MT), MTSQ, 
or proximity (VT) fuze, the fuze setting is displayed automatically on the 
SCA or announced by voice. 

  
Deflection With voice commands, deflection is always announced as four digits or 

digitally displayed on the SCA as a four-digit value. 

  
Quadrant  Quadrant gives the section chief permission to load and fire the round unless 

otherwise restricted by special instructions or unsafe conditions. 

  
Method of Fire 
For Effect 

This element indicates the number of rounds and type of ammunition to be 
used in effect.  When applicable, it is announced in the initial fire command 
after the quadrant and must be announced before the last subsequent 
command in an adjust fire mission. 

Continued on next page 
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Elements, Continued 

  
Special 
Methods of Fire 

There is a voice command that cannot be displayed on the GDU SCA.  That 
command is: 
 
“FIRE AT WILL” is used in a direct fire role, primarily for perimeter 
defense.  Howitzer crews fire under the control of their section chief. 

  
Check Firing 
and Cancel 
Check Firing 

The command “CHECK FIRING” can be given by anyone, but it should be 
used only in emergencies or if a safety violation is noted.  All firing ceases 
immediately.  The command may be given by voice, displayed on the SCA, 
and or given by hand signals all at the same time.  Immediate action must be 
taken to determine the nature of the check fire and to correct the situation.  
Once the unsafe condition is gone the gun line will receive the command 
“CANCEL CHECK FIRING,” Quadrant. 

  
Cease Loading The command “CEASE LOADING” allows the firing battery to fire rounds 

that have already been loaded, but no additional rounds may be loaded. 

  
End of Mission The command “END OF MISSION” (EOM) means that the fire mission has 

been terminated.  The howitzer sections should return to the azimuth of lay or 
priority target data. 
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Lesson 1 Exercise 

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

answers at the end of this lesson.   

 
Item 1 The purpose of fire commands is to 

 
a. give the howitzer section all the information necessary to start, conduct, 

and cease firing.  This saves time and eliminates errors. 
b. provide information for the range cards. 
c. notify sections of their left and right limits. 
d. be used only for night firing.  

 
Item 2 How many types of fire commands are there and what are they? 

 
a. Two, day and night. 
b. Three, adjust fire, fire for effect and quadrant. 
c. Two, initial and subsequent. 
d. One, special instruction. 

 
Item 3 Which elements of a fire command are in the proper sequence. 

 
a. Deflection, shell, quadrant, time. 
b. Lot, charge, deflection, method fire for effect. 
c. Special instructions, fuze, lot, charge. 
d. Charge, time, lot, deflection.  

 
Item 4 After given the command “CHECK FIRING,” what command must be 

given before the section can fire the howitzer? 
 
a. “FIRE” 
b. “CHARGE” 
c. “CANCEL CHECK FIRING, QUADRANT” 
d. “LOT AND AMMUNITION TO BE FIRED” 

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 refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 a 3-4 
2 c 3-6 
3 b 3-6 
4 c 3-10 
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LESSON 2 

SAFETY-T 

Introduction 

  
Scope The final step a section chief must adhere to before allowing a round to leave 

his howitzer is to verify that the data announced is within the limits of the 
safety-T in his hand.  A safety-T is a convenient method for arranging data 
from the range safety diagram located in the FDC for your use on the 
howitzer. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify elements of a valid safety-T. 
 
• Identify how to read a safety-T. 
 
• Identify who is responsible for determining if a fire mission is safe/unsafe. 
 
• Identify the command for unsafe data received. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 3-13 
Valid Safety-T 3-14 
Reading a Safety-T 3-17 
Reporting Safe/Unsafe Fire Mission 3-18 
Lesson Exercise 2 3-19 
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Valid Safety-T 

  
Valid 
Information 

The safety-T is used to compare the announced data, digital or voice, with the 
range safety limits.  The following information must be included on the 
safety-T for it to be valid: 

 
Information Description 

Gun Position This line must have the current battery/platoon position.  
Each position requires it’s own safety-T. 

Date Safety-T’s are only valid for twenty-four hours and must 
show the current date. 

Projectile(s) A safety-T is only valid for the projectile(s) listed on the 
“shell” line. 

Registration This line should have either “pre” or “post” entered on 
it.  Safety-T’s may require changes to some of the data 
after registration is conducted. 

Angle of fire “High” or “low” should be entered on the “angle” line. 
Charge The charge to be fired is entered on this line.  A safety-T 

is only valid for one charge. 
Signature To be valid, the safety-T must have the fire direction 

officer and/or executive officer’s signature or initials 
somewhere on the card. 

Max QE The maximum quadrant that can be fired. 
DF The right and left deflection limits. 
Min QE The minimum quadrant that can be fired. 
Min T The minimum time setting of a required fuze. 

 
Note:   There may be additional blocks left empty on a safety-T.  These are 

generally used for different time fuze settings. 

 Continued on next page 
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Valid Safety-T, Continued 

  
Blank Safety-T An example of a blank safety-T is provided for your reference: 

 

 

Continued on next page 
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Valid Safety-T, Continued 

  
Completed 
Valid Safety-T 

A example of a completed valid safety-T is provided for your reference: 

 

 
Safety Box The below diagram represents the ground view of the above safety -T  

 

 

Continued on next page 
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Valid Safety-T, Continued 

  
Firing Data Along with the information previously mentioned, specific data limits must 

be listed on every safety-T.  This data will identify the maximum and 
minimum limits a section chief is authorized to fire a round from his 
howitzer. 
 
• Maximum left and right deflection limits. 
• Maximum and minimum quadrant elevation (QE) for varying deflections. 
• Minimum fuze settings that can be fired for varying QE’s and deflections. 

  
Reading  Data The following table lists the proper actions a section chief must take when a 

fire mission is being received by his section.  Some elements of a fire mission 
may be standardized, but this table will assume no standard data has been 
listed:  

 
Data Received Action 

Projectile Retrieve appropriate safety-T. 
Charge Ensure charge is listed as valid for projectile. 

Deflection Ensure deflection announced is within limits of 
safety-T. 

Quadrant Ensure quadrant falls within the bracket of 
deflection listed as safe. 

Time Ensure the time (if announced for non-quick 
fuze) falls under the safe limits of deflection 
and quadrant. 

  
 Note:   Even though the fuze and fuze settings are announced prior to 

deflection and QE in a fire mission sequence, these are the last items 
verified on the safety-T. 
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Reporting Safe/Unsafe Fire Missions 

  
Responsibility You, as the section chief have the final responsibility for the safe firing of his 

weapon.  You should be familiar with all the safety requirements of a section 
chief, culminating with the verification of all firing data received by your 
section.  During a fire mission, the section chief must personally verify the 
data received is safe as determined by the safety-T.  You are also responsible 
for personally verifying the deflection and QE of the howitzer is laid 
correctly, projectiles and fuzes are properly matched and set, and propellant is 
cut to the proper charge. 

  
Safe Data Once you have verified all data and settings are safe on the howitzer, you then 

have the authority to fire the howitzer at your discretion.  If special 
instructions given for the fire mission restrict you from firing at your 
discretion, you will report to the FDC “READY (number so and so),” by 
voice, or press the “ready” button on the SCA. 

  
Unsafe Data If the data received is unsafe: 

 
• Give the command, “CHECK FIRING, UNSAFE DATA.” 
• Inform the FDC what portion of the data is unsafe. 
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Lesson 2 Exercise 

 
Directions Complete items 1 through 4 by performing the actions required.  Check your 

answers at the end of this lesson.   

 
Item 1 A valid Safety-T must have the date, signature, and the _________ on it. 

 
a. deflection limits 
b. min times 
c. gun number 
d. current gun position 

 
Directions for 
Items 2 and 3 

Use the illustration below to answer items 2.  

 

Continued on next page 
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Lesson 2 Exercise, Continued 

 
Item 2 What is the minimum quadrant for shell HE? 

 
a. 767 
b. 758 
c. 267 
d. 265 

 
Item 3 The final responsibility for the safe firing of the weapon is that of the  

 
a. FDO. 
b. XO. 
c. section chief. 
d. battery commander. 

 
Item 4 What is the command used to report unsafe data? 

 
a. “ROGER” 
b. “CANCEL DATA, BAD DATA” 
c. “CHECK FIRING, UNSAFE DATA” 
d. “QUADRANT” 

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 refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 d 3-14 
2 c 3-15 
3 c 3-18 
4 c 3-18 
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STUDY UNIT 4 

SUPERVISE CONCURRENT DUTIES 

Overview 

  
Scope The section chief’s responsibilities are multi-faceted and require a broad base 

of expertise.  In today’s fast-paced, constantly changing battlefield, it is 
important that you respond appropriately to the multiple missions you are 
ordered to undertake.  This study unit provides the knowledge needed to 
handle and store ammunition, prepare a range card, conduct helo-lifts, and 
identify destruction methods. 
 
Note:   This study unit contains ammunition charts additional information not 

covered in this MCI refer to Army TM 9-1025-211-10. 

  
In This Study 
Unit 

This study unit contains the following lessons. 

 
Lessons See Page 

155MM Ammunition 4-3 
Howitzer Range Card 4-25 
Direct Fire 4-33 
External Helo-Lift 4-45 
Howitzer Destruction 4-55 
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LESSON 1 

155MM AMMUNITION 

Introduction 

  
Scope The M198 will fire all current 155mm NATO-standard ammunition, to 

include high explosive, smoke, dual-purpose improved conventional 
munitions, family of scattered mines, cannon-launched guided projectiles 
(Copperhead), and illumination.  Future ammo for all new 155mm weapons 
will be interchangeable.  This will enable projectiles and propelling charges 
of one NATO nation to be fired from the 155mm weapons of all others.  
Therefore, the howitzer section must have knowledge of the three 
components: 
 
• Projectiles 
• Propellants 
• Fuses 
 
These components are shipped separately; therefore, you the section chief 
must ensure that the cannon crew is cross-trained in the specific duties of 
identifying, handling, and storing of these components.   

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify the types of projectiles used with the M198. 
 
• Identify the types of propellants used with the M198. 
 
• Identify guidelines for proper handling for ammunition. 
 
• Identify guidelines for proper storing for ammunition. 

 
Continued on next page 
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Introduction, Continued 

 
In This Lesson This lesson contains the following topics. 
 

Topic See Page 
Introduction 4-3 
Projectiles 4-5 
Fuzes 4-9 
Propellants 4-13 
Handling Ammunition 4-20 
Storing Ammunition 4-21 
Lesson 1 Exercise 4-23 
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Projectiles 

   
Types Since the first projectile was manufactured, the demand for greater accuracy 

and greater range has influenced projectile design.  Without specifically 
constructed shapes and exterior parts, there would be no standard ballistic 
characteristics for any group or type of projectiles.  A lack of ballistic 
standardization would prevent the computation of firing tables.  Modern 
projectiles are designed for maximum stability and minimum air resistance in 
flight.   

  
M107 The M107 high explosive (HE) projectile is used primarily for blast, 

fragmentation, and mining.  This deep or shallow-cavity projectile consists of 
a steel case loaded with TNT or composition B.  A point detonating, time, or 
proximity fuze may be used.  The M107 projectile weighs approximately 95 
pounds. 

  
M795 The M795 high explosive shallow cavity projectile is used as a registration 

round for the M483A1 family of cargo munitions.  It is also used for 
harassment and interdiction, fragmentation, mining, and blast effect.  The 
M795 consists of 23.8 pounds of TNT explosive loaded into a 78.1 pounds 
body assembly.  A welded rotating band encircles the high fragmentation 
steel HF-1 body near its base. 
 
WARNING:     This projectile is not to be fired if the obturator is missing or 

broken as rotating band failure and short round may result.  If 
the band is displaced and can be repositioned and remain in 
the groove, the projectile can be fired.   

  
M110, M116, or 
M121A, M121 

The M110, M116, M121, or M121A1 projectiles produce a toxic effect on 
personnel and are used to contaminate habitable areas.  These 93-pound 
projectiles are filled with mustard gas (H), distilled mustard gas (HD), or 
white phosphorus (WP) and have a burster charge. 
 
WARNING:     The M121 projectile is no longer authorized.  A few M121 

(basic model) projectiles with tetrytol bursters may remain in 
some stockpiles and should not be used, as inbore explosions 
may result. 

 
Continued on next page 
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Projectiles, Continued 

 
M718/M718A1 The M718/M718A1 projectiles are used to deliver high-explosive antitank 

mines in front of enemy armored forces to deny/delay access to a particular 
area for a specific time period.  These projectiles are from the family of 
scatterable mines and are known as the remote antiarmor mine system 
(RAAMS).  They are painted olive drab with yellow markings.  The most 
significant markings are the row of yellow triangles between the nose and the 
bourrelet which contains the letter “L” and “RAAM-L” on the ogive that 
indicate the LONG self-destruct time for the submunition.  They are a base-
ejection type projectile and use the M577 series MTSQ or M762 ET fuze.  
The M718A1 projectile contains internal changes to the submunitions and has 
a new DODIC; however, the projectile is handled and fired the same as the 
basic model. 

  
M741/M741A1 The M741/M741A1 projectiles are also known as the RAAM round, and are 

exactly like the M718 above except the letter “S” painted in the yellow 
triangles and “RAAMS-S” on the ogive are different to indicate a SHORT 
self destruct time.  They are base-ejection type projectiles and use the M577 
series MTSQ or M762 ET fuze.  The M741A1 projectile contains internal 
changes to the submunitions and has a new DODIC; however, the projectile is 
handled and fired the same as the basic model. 

  
M712 Copper 
head 

The M712 projectile (also known as copper head) is a cannon-launched 
guided projectile.  It is a high-explosive antitank projectile loaded with 14.75 
pounds of composition B.  It is guided to its target by a laser beam directed on 
the target from a laser designator.  The projectile has five time and code 
switches set by the crew prior to firing.  The warhead section of the projectile 
contains its own base-detonating fuze.  The projectile is 54 inches long and 
weighs 138 pounds. 

  
M823/Training 
Only 

The M823 projectile is designed to train 155-mm howitzer weapon crews in 
the handling and setting of the M712 projectile.  It simulates the M712 in 
weight, center of gravity, and external appearance.  It contains code and time 
switches, which are set to simulate pre-firing activity by the crew.  It is 
shipped and stored in the same container as the M712, color coded bronze for 
easy identification. 
 

WARNING:     The M823 projectile is for training only, and must not be 
fired.  Such firing could be a hazard to personnel forward of 
the weapon. 

 
Continued on next page 
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Projectiles, Continued 

 
M825/M825A1 The M825/M825A1 projectile consists of a modified M483A1 projectile  

carrier with a payload of white phosphorous-impregnated felt wedges.  In 
flight fuze functioning ejects a canister.  A burster inside the canister scatters 
burning wedges over the target area producing obscuring smoke. 
  
WARNING:    White phosphorous (WP) impregnated felt wedges from the 

M825/ M825A1 are not totally consumed when the WP burns.  
When the unburned felt wedges are crushed or moved, 
residual WP will re-ignite, posing a burn hazard.  Personnel 
should not contact or move the unburned felt wedges.   

 
The M825/M825A1 is not to be fired if the obturator is 
missing or broken as rotating band failure and short round 
may result.  If the rotating band is displaced, but can be 
repositioned and remain in the groove, the projectile can be 
fired. 

 
 Continued on next page 
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Projectiles, Continued 

 

Model 
Numbers and 
Color Coding 

The main reason for painting a projectile is to prevent rust.  However, 
painting is also used to identify the various types of ammunition.  Knowing 
the color-coding and the meaning of the markings will aid in the rapid 
selection of the required projectile when firing.  New and old projectile 
colorings and markings are listed in the chart below.  Important information is 
stenciled on each projectile.  Know your ammunition!  The table below shows 
the model numbers and color coding. 

  
New Manufacture Old Manufacture  

Model Number and Type of 
Projectile 

Color of 
Projectile 

Number/ 
Color of 
Bands 

Marking Color of Projectile Number/Color 
of Bands 

Marking 

M107, HE, comp B and TNT 
filler w/and w/o supply charge 

Olive Drab None Yellow Olive Drab None Yellow 

M795, HE Olive Drab None Yellow Not Applicable 
M110, agent (H, HD), w/burster Gray 2/Green 

1/Yellow2 
Green Gray 2/Green Green 

M110 (M110E1), M110A1 
(M110E2 (M110E3), smoke 
(WP) 

 
Light Green 

 
1/Yellow 

 
Red 

 
Gray 

 
1/Yellow 

 
Yellow 

M116, M116B1, smoke BE, 
(HC) 

 
Light Green 

 
None 

 
Black 

 
Gray 

 
1/Yellow 

 
Yellow 

M116A1, smoke BE, (HC)  
Light Green 

 
None 

 
Black 

 
Not Applicable 

M121A1, Agent (GB or VX), 
w/burster 

Gray 3/Green 
1/Yellow2 

Green Gray 
Green 

GB 1/Green 
VX2/ 
Green 

Green 

M687, agent ((GB2) w/burster Gray 1/Broken 
Green 

1/Yellow 

Dark Green Not Applicable M687, agent 
(GB2) w/burster 

Gray 

M449 series, HE, ICM Olive Drab Diamonds1 Yellow Olive Drab None Yellow 
M482A1, HE, ICM Olive Drab Diamonds1 Yellow Not Applicable 
M864, HE, ICM, DP Extended 
Range, HE, ICM 

Olive Drab Diamonds1 Yellow Not Applicable 

M485A1, M485A2, Illuminating Olive Drab 1/White White Olive Drab None White 
M549, M549A1, HERA Olive Drab None Yellow Not Applicable 
M692, HE (ADAM) 3 Olive Drab Tri-Angles4 (L) 

Yellow 
Not Applicable 

M731, HE (ADAM) 3 Olive Drab Tri-Angles4 (S) 
Yellow 

Not Applicable 

M718/M718A1, AT (RAAMS)5 Olive Drab Tri-Angles4 (L) 
Yellow 

Not Applicable 

M741/M741A1, AT (RAAMS) 5 Olive Drab Tri-Angles4 (S) 
Yellow 

Not Applicable 

M712, HEAT (Copperhead) Black (except 
window area of 

cone) 

None Yellow Not Applicable 

M823, Training (Copperhead) Bronze None Black Not Applicable 
M804, Practice Blue 1/Brown White Not Applicable 
M804A1, Practice Blue 1/Yellow White Not Applicable 
M825, M825A1 Smoke (WP) Light Green 1/Yellow Red Not Applicable 
 
1Row of yellow diamonds between nose and bourrelet of projectile. 
2Renovated or newly manufactured (post 1976) projectiles will be marked with one green band and, if burstered, one yellow band. 
3ADAM-Area denial artillery munitions. 
4Yellow triangles between the nose and bourrelet of projectile with letters S or L painted inside the triangle. 
5RAAMS-Remote anti-armor mine system. 
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Fuzes 

  
Handling Fuzes are sensitive to shock and must be handled with care.  Before fuzing a 

round, inspect the threads of the fuze and fuze well for cleanliness and 
serviceability.   
 
Note:  Unauthorized assembly and use of projectile and propelling charges 

are extremely dangerous.  Make sure projectiles are marked 155H  
(not G). 

  
M577/M582 The M577/M582 fuzes have a 200-second mechanical time mechanism with 

three movable digital dials similar to a speedometer. Each fuze has a window 
through which the dials are viewed.  The dials permit setting of the fuze 
to the nearest tenth of a second.  

  
M577A1/ 
M582A1 

The M577A1 and M582A1 MTSQ fuzes contain a different mechanism for 
point detonating action.  Externally the major difference is the configuration 
of the wrench slots.  The M577A1 and M582A1 fuzes are handled, set, and 
fired the same as the basic models.  Early manufactured basic and A1 fuzes 
have black (paint finish) ogives while the later produced A1 fuze has a gold 
(chromate finish) ogive. 

  
M762/M767 The M762/M767 are the electronic time fuzes and are powered by a reserve 

lithium battery with a life span of 15 days.  The battery is activated manually 
by rotating the ogive or remotely via inductive auto-set fire controls.  An 
electronic subassembly contains integrated circuits that provides controls and 
logic for 199.9 seconds electronic timing and transmits a fire pulse signal for 
time function. 

 
Continued on next page 
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Fuzes, Continued 

 
M732A2 The M732A2 fuze can be set from 4 to 156 seconds.  Time settings are used 

to arm these fuzes 3 to 5 seconds prior to set time for proximity function.  The 
fuzes can also function point detonating (PD) as an option or proximity mode 
back up and are always armed for PD at 400 calibers.  The M732A2 was 
especially designed for compatibility with rocket-assisted rounds. 
 
Note:   The PD setting of the M732 series VT fuzes, when fired into soft 

impact areas, will produce less lethality than the super quick setting of 
the M739 series PD fuze. 

  
MK399 The MK399 MOD 1 MOUT fuze is primarily for use against urban structures 

(bunkers, buildings, etc.).  It has a setscrew that can be turned by a flathead 
screwdriver or M18 fuze wrench to select PD or DLY (delay) function.  
When set to PD, the fuze functions super quick that is useful for spotting 
purposes.  When set DLY, the fuze penetrates the target to function the 
projectile inside the target.  The fuze is assembled with a booster pellet and 
set on the PD mark for shipping.  This fuze is rain sensitive. 

 
Continued on next page 
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Fuzes, Continued 

 
Projectile/Fuze 
Combinations 

The following chart shows the projectile and fuze combinations. 

 
PD MT MTSQ PROX ET  

Projectiles 
MK 
399 
MOD 1 

M739 
Series 

M501 
Series 

M577 
Series 

M582 
Series 

M732A2 
Series 

M762 M767 

Agent, H, HD, 
M110 

 X   X   X 

Agent, GB, VX, 
M121A11 

 X    X   

Agent, GB2, 
M687 

 X       

HERA, M549/ 
M549A1 

 X   X X3  X 

HE, M107 
(Normal Cavity) 

X X   X X  X 

HE, M107 
(Deep Cavity) 

X X   X X  X 

HE, M795  X   X X  X 

HE, M449 
Series 

   X   X  

HE, M483A1        X2 

HE, M864        X2 

 
 WARNING:   The M728 proximity fuze shall not be used with the M203 

 series propelling charge.  Premature malfunction could result. 
 
1RM728 and M732 fired with “VX” projectile in combat emergency only. 
2The M483A1/M864 projectile may be used for self-registration (as a spotting round) by replacing the expulsion 
charge assembly with a projectile spotting charge added to the M577 series or M762 fuzes. 

3Only the M732A2 fuze may be used for this combination. 
 

Continued on next page 
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Fuzes, Continued 

  
Projectile/Fuze 
Combinations, 
continued 

 

 
PD MT MTSQ PROX ET  

Projectiles 
MK 399 
MOD 1 

M739 
Series 

M501 
Series 

M577 
Series 

M582 
Series 

M732A2 
Series 

M762 M767 

Illuminating, M485 
Series 

   X   X  

Smoke, HC, BE, 
M116A1 

  X      

Smoke, WP, 
M110 Series 

   X   X  

HE, M692/M731 
(ADAM) 

   X   X  

AT, M718, 
M718A1, M741, 
M741A1 (RAAM) 

   X   X  

Practice, M804  X   X X  X 

Practice, M804A1  X   X   X 

  
 WARNING:    Only those items listed are authorized.  Firing of unauthorized 

propelling charge, projectile, or fuze combinations can result in 
critical malfunctions.  Charge 1 (M3 series green bag) will not be 
fired in the M199 cannon.  Charge 2 (green bag charge (GB)) may 
be used with any M100 series projectile, M449, M804, M804A1, 
and the M485 projectile; however, stickers may occasionally be 
encountered.  All other projectiles use minimum charge 3 (GB) or 
charge 3 (white bag charge (WB)) and above.  Firing below these 
charges may result in stickers. 
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Propellants 

  
Primer Some propelling charges may have primer MK2A4 packed inside the 

container.  This primer is not authorized for firing in the M199 cannon 
(M198).  Do not fire the MK2A4 in these cannons.  Turn them into the 
ammunition supply point. 

  
M3A1 The M3A1 is a green bag (GB) charge divided into a base and four 

increments for firing in charges 1 through 5.  It has a flash reducer pad 
assembled in front of the base charge with similar 1-ounce (28.35-g) pads 
assembled in front of increments 4 and 5.  The increment bags are tied 
together by cloth straps.  A clean burning igniter charge in a red cloth bag is 
sewn to the rear of the base section. 

   
M4A2 The M4A2 is a white bag (WB) charge consisting of a base charge and four 

increments for firing in charges 3 through 7.  Cloth straps tie the increments 
together.  A clean-burning igniter charge in a red cloth bag is sewn to the rear 
of the base section.  It has a flash reducer pad assembled in front of the base 
charge. 

  
M119A2 The M119A2 charge differs in appearance from the M119A1 in that it has no 

lacing jacket and the charge bag is red.  It is a base ignited zone 7 charge with 
an igniter pad sewn on the base and a flash reducer, which lines the side of 
the charge.  Like the M119A1, it can be fired with the M549/M549A1 
projectile.  The igniter protector cap and tie strap must be removed prior to 
firing the charge.  The M119A2 zone 7 is equivalent to the M119A1 zone 8 
charge. 

 
Continued on next page 
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Propellants, Continued 

 
M203A1 The M203A1 propelling charge, like the M203, is a charge 8 propelling 

charge developed for extended range in long-tube (M199) 155-mm howitzers.  
This charge consists of one increment of stick propellant and a base igniter 
pad encased in a full-length rigid combustible cartridge case.  The charge also 
contains a wear reducing additive and a lead foil-decoppering agent.  The 
M203A1 charge 8 is ballistically equivalent to the M203 red bag charge 8. 
 
WARNING:     When firing the M203A1 charge the following restrictions 

must be observed: 
  
• Foam earplugs must be properly worn. 
 
• No more than 12 rounds should be fired in a given 24-

hour period by any one crew or one individual 
crewmember.  If more than 12 M203 series charges are 
fired, all personnel must stand 25 feet (7.62 m) or more 
behind rear of cannon and a 25-foot (7.62-m) lanyard must 
be used. 

 
• A 55-inch (1.397-m) clearance must exist between breech 

and ground along the recoil path prior to firing at 
elevations in excess of 800 mils. 

 
• Allowable Number of Rounds Per 24-hour Period - By 

Charge (with hearing protection). 
 

• M203 Series — 12 
• M119 Series — 32 
• M4 Series — 144 
• M3 Series — 1000 

 
Continued on next page 
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Propellants, Continued 

 
Types The following chart shows some of the types of propelling charges.  For more 

information Refer to the Army TM 9-1025-211-10. 
 

Propelling Charge 
M3A1 (GB) M4A2 (WB) M119A2 M203A1  

 
Projectiles 

Charge 
1       2      3     4    
5 

Charge 
3    4    5     6    
7 

Charge 
7 

Charge 
8 

 
 

Firing 
Warnings 

M107, HE No1  X X X X X X X X X X No  
M795, HE No No X X X X X X X X X X  
M110 agent (H, 
HD) 

No1 X X X X X X X X X X No M110 agent 
burster loaded 
with tetrytol 
cannot be 
stored/fired at 
temperatures 
exceeding 
+1250F (+520C). 

M110 (M110E1), 
M110A1 
(M110E2), 
M110A2 
(M110E3), 
smoke (WP) 

No1 X X X X X X X X X X No M110 (M110E1) 
burster loaded 
with tetrytol 
cannot be 
stored/fired at 
temperatures 
exceeding 
+1250F (+520C). 
Do not fire WP 
projectiles 
known to have 
been stored other 
than base down.  
Firing of such 
projectiles could 
contribute to in-
bore explosions 
or close-in 
premature 
malfunctions. 

M116, M116B1, 
smoke, BE (HC) 

No1 X X X X X X X X No No No  

M116A1, smoke, 
BE, HC 

No1 X X X X X X X X X X No  

M121A1, agent 
(GB or VX) 

No1 X X X X X X X X X X No  

 
1Renovated or newly manufactured (post 1976) projectiles will be marked with one green band and, if burstered, one yellow band. 

 
Continued on next page 
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Propellants, Continued 

  
Types, 
continued 

 

 
Propelling Charge 

(GB) 
M3 and M3A1 

(WB) 
M4A1 and M4A2 

M119A1 
and 

M119A2 

M203 
and 

M203A1 

 
 

Projectiles 
Charge 

1       2       3      4       5 
Charge 

 3      4       5      6    7 
Charge 

7 
Charge 

8 

 
 

Firing 
Warnings 

M687 agent 
(GB2) 

No1 No X X X X X X X No X X Firing below 
charge 3 may 
result in 
stickers. 

M449, 
M449A1, 
HE, ICM 

No1 X X X X X X X X X X No  

M483A1, 
HE, ICM 

No1 No X X X X X X X X X No Firing below 
charge 3 may 
result in 
stickers. 

M864, HE, 
ICM, 
extended 
range 

No1 No No No No No No No No X X X Firing below 
charge 3 may 
result in 
stickers.  The 
M864 shall 
be fired to 
achieve 
ranges 
beyond the 
capabilities 
of the 
M483A1 
projectile or 
when the 
M483A1 is 
not available. 

 
1Renovated or newly manufactured (post 1976) projectiles will be marked with one green band and, if burstered, one yellow band. 
 

Continued on next page 
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Propellants, Continued 

  
Types, 
continued 

 

 
Propelling Charge 

(GB) 
M3 and M3A1 

(WB) 
M4A1 and M4A2 

M119A1 
and 

M119A2 

M203 
and 

M203A1 

 
 

Projectiles 
Charge 

1       2       3      4       5 
Charge 

 3      4       5      6    7 
Charge 

7 
Charge 

8 

 
 

Firing 
Warnings 

M485A1, 
M485A2, 
Illuminating 

No1 X X X X X X X X No X No M485A1 and 
M485A2 
projectiles 
are not 
reliable when 
fired at 
charges 6, 7, 
and 8 with 
fuze settings 
of 10 seconds 
or less. 

M549, 
HERA 

No1 No No No No No No No No X X No 

M549A1, 
HERA2 

No1 No No No No No No No No X X X 

The M549A1 
may be fired 
with M203 
series charge, 
but M549 
must never be 
fired with 
M203 series 
charge. 

M692, HE 
(ADAM) 

No1 No X X X X X X X X X No 

M731, HE 
(ADAM) 

No1 No X X X X X X X X X No 

Firing below 
charge may 
result in 
stickers. 

 
1Renovated or newly manufactured (post 1976) projectiles will be marked with one green band and, if burstered, one yellow band. 
2 Yellow triangles between the nose and bourrelet of projectile with letters S or L painted inside the triangle. 
 

Continued on next page 
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Propellants, Continued 

  
Types, 
continued 

 

 

Propelling Charge 
(GB) 

M3 and M3A1 
(WB) 

M4A1 and M4A2 
M119A1 

and 
M119A2 

M203 
and 

M203A1 

 
 

Projectiles 
Charge 

1       2       3      4      5 
Charge 

 3      4       5    6    7 
Charge 

7 
Charge 

8 

 
 

Firing 
Warnings 

M718, 
M718A1, AT 
(RAAMS) 

No1 No X X X X X X X X X No  

M741, 
M741A1, AT 
(RAAMS) 

No1 No X X X X X X X X X No  

M712, HEAT 
(Copperhead) 

No1 No No X X No X X X X X No  

M804, 
M804A1 
Practice 

No1 X X X X X X X X X X No  

M825/M825A1 
(WP)2 

No No X X X X X X X X X No Firing below 
charge 3 may 
result in 
stickers.  
M825 
projectiles 
are restricted 
to firing 
below 950 
mils 
elevation 
with the 
M203 series 
charge.  
Firing this 
combination 
at elevations 
exceeding 
950 mils may 
result in short 
rounds.  This 
limitation 
does not 
apply to 
M825A1 
projectile. 

 
1Renovated or newly manufactured (post 1976) projectiles will be marked with one green band and, if burstered, one yellow band. 
2 Yellow triangles between the nose and bourrelet of projectile with letters S or L painted inside the triangle 
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Handling Ammunition 

  
Care If ammunition is to function properly, it must be handled properly.  Some of 

the basic principles of proper handling are listed below: 
 
• Prevent rough handling of projectiles and fuzes.  Do not strike projectiles 

together and do not offload ammunition by dropping projectile on top of 
projectile. 

 
• Do not allow smoking, open flames, or other fire hazards around 

ammunition storage areas. 
 
• Inspect each round before it is loaded for firing.  Dirty ammunition can 

damage the weapon, cause the breech not to close, or affect the accuracy of 
the round. 

 
• Keep the ammunition dry and cool. 
 
• Never make unauthorized alterations or mix components of one lot with 

another. 
 
• If a round has been rammed and then must be extracted, return it to the 

battalion ammunition section.  The rotating band or the fuze may be 
damaged and should not be fired. 

 
• Leave the eyebolt lifting plug screwed into the fuze well until the round is 

to be fuzed. 
 
• Never expose unpacked propelling charges and fuzes to rain, excessive 

humidity, or ground moisture. 
 
• Protect fuzes, primers, and flash reducers at all times from foreign matter 

and impact.  A drop of 4 feet may cause the electrolyte vial in a VT fuze to 
break, thus causing a dud. 
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Storing Ammunition 

  
Field Storage The four greatest hazards to ammunition in the battery area are weather, 

enemy fire, improper handling, and careless smokers.  Regardless of the 
method of storage, these hazards must be considered.  Listed below are some 
storage techniques: 
 
• Stack ammunition by type, lot number, and weight zone. 
 
• If ammunition is being stored on the ground, use good strong dunnage at 

least 6 inches high under each stack. 
 
• Keep the ammunition dry and out of direct sunlight by storing it in a 

vehicle or covering it with a tarpaulin.  Be sure adequate ventilation is 
provided. 

 
• Provide ammunition, if off-loaded, as much protection from enemy indirect 

fires as time and available materials allow.  If sandbags are used for 
protection, keep the walls at least 6 inches from the stacks and the roof at 
least 18 inches from the stacks to ensure proper ventilation. 

   
Temperature Particular attention must be paid to ammunition temperature.  Most 

ammunition components can be stored at temperatures as low as –800F for 
periods of not more than 3 days and as high as +1600F for periods of not more 
than 4 hours per day.  An increase in malfunctions may be experienced with 
some VT fuzes when the temperature is below 00 or above 1200F.  Powder 
temperature affects the muzzle velocity of a fired round and is a matter of 
frequent concern to the FDC.  At least two howitzer sections should be 
designated to keep track of the powder temperature.  A powder thermometer 
is inserted into the top powder increment in the canister, and care must be 
taken to ensure the thermometer does not touch metal. 
 
Note:   Cannon sections must be careful not to fire the powder thermometer.   

Only enough ammunition to meet current needs should be prepared for 
firing. 

   
Sites Store ammunition in the firing areas so that it is protected against accidental 

explosions.  Sites should be level and well drained. 
 

Continued on next page 



 

MCI Course 0816B 4-21 Study Unit 4, Lesson 1 

Storing Ammunition, Continued 

 
Provisions A hardstand of blacktop or gravel and sand is preferable to excessive use of 

dunnage.  To prevent excessive use of dunnage, follow the steps below. 
 
• Use heavy, well-supported dunnage to keep bottom tier of stack off the 

ground and prevent it from sinking into the ground. 
 
• Allow at least 6 inches of space beneath the pile for air circulation.  Dig 

trenches to prevent water from flowing under pile. 
 
• Provide nonflammable covers for all ammunition.  Maintain air space of 

approximately 18 inches between cover and ammunition.  Keep cover at 
least 6 inches from pile on ends and sides for air circulation. 

 
• Store M110 series and WP projectile rounds eyebolt up; this does not apply 

to the M825 WP Smoke projectile. 
 
• Store ammunition and primer containers with the topside up.  Labels or 

markings on boxes and containers indicate which side should be up. 
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Lesson 1 Exercise 

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

answers at the end of this lesson. 

 
Item 1 What projectile is olive drab with white markings and one white band? 

 
a. WP smoke 
b. Illumination 
c. ICM 
d. HE 

 
Item 2 What propellant is white, has a base charge, and four increments? 

 
a. M203 
b. M203A1 
c. M231 
d. M4A2 

 
Item 3 When a round has been rammed and then must be extracted, it should be 

 
a. destroyed on the spot. 
b. returned to the battalion ammunition section. 
c. reloaded and fired. 
d. fired with a new fuze.  

 
Item 4 Separate ammunition by type, lot, and ______________ when stored in the 

field. 
 
a. weight 
b. color 
c. size 
d. markings 

 
Continued on next page 



 

MCI Course 0816B 4-23   Study Unit 4, Lesson 1 Exercise 

Lesson 1 Exercise, Continued 

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

questions refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 b 4-8 
2 d 4-13 
3 b 4-19 
4 a 4-20 
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LESSON 2 

HOWITZER RANGE CARD 

Introduction 

  
Scope As the section chief you have the primary function of ensuring that the 

howitzer is capable of firing accurate and continuous fire on the enemy when 
needed.  This function continues when the battery is directly attacked.  All 
section chief’s are responsible for an assigned sector that ties into the 
battery’s overall local security plan.  The howitzer range card organizes the 
required information and provides a visual picture of the sections sector of 
fire. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify the purpose of a range card. 
 
• Identify when to sketch an area. 
 
• Identify the steps to record data on the howitzer range card. 

  
In This Lesson This lesson contains the following topics. 
 

Topic See Page 
Introduction 4-25 
Purpose 4-26 
Sketching the Area 4-27 
Determining and Recording Data 4-28 
Lesson 2 Exercise 4-30 
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Purpose 

  
Visual 
Reference 

Like any other crew-served weapon, the howitzer uses a range card.   
The range card provides the Howitzer Section with a visual reference to 
targets in its assigned sector of fire and the information necessary to fire on 
these targets. The weapon’s crew must know these sectors, any targets within, 
and any firing information concerning these targets.   

  
Sections The Howitzer Range Card (DA Form 5699-R) consists of two sections:  a 

sketch section and a data section.  The sketch of the sector of fire depicts 
targets and reference points.  The data section lists data necessary to engage 
targets during periods of limited visibility. 
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Sketching the Area 

  
Guidelines A sketch of the area should be made when you are assigned the sector of fire.  

Include the following in the sketch: 
 
• Left and right limits and any potential targets and/or reference points 

within the sector of fire. 
 
• Identify the targets and/or reference points by numbering them in order 

from the most probable to the least probable. 

   
Illustration The illustration below shows you the obstacles used as reference points in the 

sector of fire sketch section of the range card. 
 
 

 
 
 

Left DF                                                                         Right DF 

NO SHELL CHG FZ TI DF QE RANGE DESCRIPTION REMARKS 
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Determining and Recording Data 

  
Procedure To determine and record the data on the howitzer range card, follow the steps 

below: 
 

Step Action 
1 Complete the description portion of each numbered item. 
2 Sight along the bottom of the bore. 
3 Direct the gunner to traverse and the A-gunner to elevate or 

depress until the weapon is sighted on the left limit. 
4 Align the pantel to the collimator (or primary aiming point) 

without moving the tube.  (Follow the procedure in Study Unit 1.) 
5 Record the reading from the deflection counter onto the range card 

in the space marked Left DF.  If the left limit is also a target, 
record the deflection in the DF column on the appropriate line for 
the target number. 

6 Have the A-gunner measure the quadrant and record the quadrant.  
Repeat this process for the right limit. 

7 Have the gunner traverse and the A-gunner elevate or depress for 
all target and reference points.  Record the information in the DF 
and QE line and column. 

8 Determine the shell, charge, and fuze to be fired for each target 
and record the information in the shell, CHG ,and FZ columns. 

9 Determine the range to each target and record this information in 
the range column. 

10 Give the measured quadrant and range to the FDC to be converted 
into a true quadrant.  Record the true quadrant on the range card in 
the appropriate QE column. 
 
Note:   Use REMARKS column to indicate additional information 

needed to engage the target.  Once the range card is 
completed, a duplicate card should be made and given to 
the local security chief. 

 
Continued on next page 
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Determining and Recording Data, Continued 

 
Illustration The illustration below shows a completed howitzer range card. 

 
 

 
 

Left DF    3800                                                                     Right DF                       2031 

NO SHELL CHG FZ TI DF QE RANGE DESCRIPTION REMARKS 

1 HE 8 Q - 3800 3 400 ROCK PILE  

2 HE 8 Q - 3015 2 450 TREE  

3 HE 8 Q - 2800 6 500 DEAD SPACE SWEEP 
200 M 

4 HE 8 Q - 2447 4 300 HEDGE ROW  

5 HE 8 Q - 2031 4 250 ROAD 
JUNCTION 
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Lesson 2 Exercise 

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

answers at the end of this lesson.   

 
Item 1 The purpose of the howitzer range card is to 

 
a. provide the information on an assigned sector of fire and any targets in 

that sector. 
b. provide a means for tracking round counts. 
c. store safety data. 
d. track howitzer laying data. 

 
Item 2 The howitzer section chief should complete a range card  

 
a. when ready. 
b. after the fire mission. 
c. after being assigned a sector of fire. 
d. during night operations only. 

 
Item 3 Which step occurs after aligning the pantel to the collimator? 

 
a. Elevate the tube 
b. Depress the tube 
c. Record deflection counter reading 
d. Determine range to target 
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Lesson 2 Exercise, Continued 

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

questions refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 a 4-26 
2 c 4-27 
3 c 4-28 
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LESSON 3 

DIRECT FIRE 

Introduction 

  
Scope Artillery is primarily used in the indirect fire mode.  However, security of the 

battery or the situation on the battlefield may require you to use the howitzer 
in the direct fire mode.  The section chief controls all aspects of the direct fire 
mission from selecting the target to issuing the fire command. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify the elements of a direct-fire command. 
 
• Identify the procedure used in the two-man, two-sight direct-fire technique. 
 
• Identify the procedure used in the two-man, one-sight direct-fire technique. 
 
• Identify the procedure used in the one-man, one-sight direct-fire technique. 

  
In This Lesson This lesson contains the following topics. 
 

Topic See Page 
Introduction 4-33 
Elements of a Direct-Fire Command 4-34 
Procedures Used in Different Direct-Fire Techniques 4-36 
Lesson 3 Exercise 4-43 
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Elements of a Direct-Fire Command 

  
Target 
Selection 

In a direct-fire mission, time is of the essence.  You must select a target and 
give the initial commands quickly and accurately if the section is to 
effectively engage and destroy the target.  When dealing with multiple targets, 
target selection should be based on proximity and threat level. 
 
• Always try to select the target that is closest to you since this target allows 

you the least amount of reaction time. 
 
• Select the target that poses the most threat to your position. 

   
Elements The elements of the fire command and commands for subsequent rounds are 

listed in the following table.  They must be given in the sequence listed. 
 

Element Used to Example 
Warning Order Identify the target. “TARGET TANK” 
Direction Give the general direction to the 

target. 
“LEFT FRONT” 

Shell* Give the shell, with time (if 
applicable). 

“SHELL HE, CHARGE 7 WHITE 
BAG, FUZE TIME, TIME 5.3” 

Lead Lead for moving targets.   “LEAD RIGHT 5” 
Range Give the range to target. “RANGE 800” 
Method of Fire Give the method of fire.  The method 

of fire should be fire at will. 
“FIRE AT WILL” 

Subsequent 
commands 

Give subsequent commands based 
on the observed effects. 

A change in lead requires you to issue 
a new total lead command.  For 
example, the initial command was 
“LEAD, RIGHT 5.”  After spotting 
the burst, you decide that a lead of 10 
mils will hit the target.  Your 
subsequent command is “LEAD, 
RIGHT 10.” 
 
A change in range may be done in 
two ways.  You may increase or 
decrease the range by the command 
“ADD (so many mils)” or “DROP 
(so many mils),” respectively.  
Another method is to announce a new 
range based on the desired increase or 
decrease.  Your unit SOP should 
dictate which technique to use. 

 

 Note:   *The shell, fuze, and charge to be fired should be standardized to save 
time.  If a shell-fuze combination other than the standard is desired, 
the command SHELL is given after the direction to target. 
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Procedures Used in Different Direct-Fire Techniques 

  
Three 
Techniques 

There are three techniques that can be used to operate the M198 Towed 
Howitzer during direct fire. 
 
• Two-man, two-sight 
• Two-man, one-sight 
• One-man, one-sight 

  
Two-Man, 
Two-Sight  

The two-man, two-sight technique is the preferred direct fire technique for the 
M198.  This technique requires both the gunner and A-gunner to sight 
through their respective sights.  This lesson will cover the duties of the 
gunner, A-gunner, and the section chief. 

  
Gunner Duties The gunner lays the howitzer for direction by 

 
• Centering the cross-level vial bubble of the M171 telescope and quadrant 

mount. 
 
• Opening the azimuth counter door, setting the azimuth counter to 3200, and 

turning the azimuth bar knob to DIRECT. 
 
• Laying on the target and tracking the target (if moving) by traversing the 

tube and using either the reticule or central laying method. 
 
• If the section chief announced, “FIRE AT WILL” during the fire 

command, the gunner will command, “FIRE” when the A-gunner 
announces, “SET” and the number one man announces, “PRIMED.”  If 
“FIRE AT WILL” was not given, the gunner announces, “READY.” 

  
Reticle Laying The gunner maintains lead by placing the vertical hairline the proper number 

of mils ahead of the point of aim on the target. 
 

Continued on next page 
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Procedures Used in Different Direct-Fire Techniques, Continued 

 
Illustration The illustration below shows the reticle lay sight picture with a 30 mil lead. 

 

 
 

Continued on next page 
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Procedures Used in Different Direct-Fire Techniques, Continued 

 
Central Laying This is the preferred method for direct fire when using the two-man, two-

sight.  The gunner sets the lead in mils on the azimuth counter of the pantel 
and keeps the vertical hairline on the center of the target.  The M198 uses the 
azimuth knob bar (DIRECT showing) to allow the gunner to feel a click every 
5 mils as he turns the azimuth knob.  This allows the gunner to use the central 
lay method without having to remove his eye from the sight. 

  
Illustration The illustration below show the central lay sight picture. 

 

 
 

Continued on next page 
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Procedures Used in Different Direct-Fire Techniques, Continued 

   
A-Gunner 
Duties 

The A-gunner lays the howitzer for elevation by 
 
• Centering the cross-level vial bubble of the M172 telescope and quadrant 

mount. 
 

Note:   The mount must be kept level.  A canted reticle pattern in the 
elbow telescope prevents satisfactory direct fire on moving targets 
because an unacceptable range error is introduced when lead is 
changed. 

 
• Using the direct fire range plate, determines the elevation based on the 

announced range, charge, and projectile shown in the illustration below. 
• Announcing “SET,” continuously, as long as the target is being tracked. 
 
• For subsequent rounds, changing the mil line based on commands from 

the section chief. 
 

Continued on next page 
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Procedures Used in Different Direct-Fire Techniques, Continued 

 
Section Chief 
Duties 

The section chief is responsible for safety, as is the case with any mission the 
section fires.  He still checks the round, fuze, and charge combination even if 
the unit SOP for direct fire has standardized them.  Specific section chief 
duties for the two-man, two-sight technique are 
 
• Identifying and selecting the target and giving the warning order “FIRE 

MISSION.” 
 
• Depending on the situation, determining the quadrant of the target from the 

range card or determining the range to target by estimating the distance. 
 
WARNING:   For the M198, direct fire on targets closer than 800 meters 

from the howitzer is for combat situations only.  Lethal 
fragments can travel up to 600 meters from the point of burst. 

 
• For a moving target, determining the lead of the target in mils by 

estimating the speed of the target.  Approximate leads are  
 

0 to 5 mph ……………….    5 mils 
5 to 10 mph ……………… 10 mils 
11 to 15 mph …………….. 15 mils 

 
Note:   As a rule, give a vehicle 5 mils lead for each 5 mph of speed.  If a 

vehicle is approaching at an angle, use half the lead.  For example, a 
vehicle approaching at a 45-degree angle at 20 mph would get a 10-
mil lead. 

 
Continued on next page 
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Procedures Used in Different Direct-Fire Techniques, Continued 

  
Section Chief 
Duties, 
continued 

Giving the fire command as follows: 
 
• “TARGET” (description and direction) 
• “SHELL” (if not standardized) 
• “CHARGE” (if not standardized) 
• “FUZE” (if not standardized) 
• “LEAD” (if applicable) 
• “RANGE OR QUADRANT” (if using the range card) 
• “FIRE AT WILL” 
 
Giving corrections, based on observed effect, for subsequent rounds to be 
fired as follows: 
 
• “CHANGE LEAD” (so much) 
• “ADD/DROP” (so much) “OR QUADRANT” 

  
Two-Man, One-
Sight 
Technique 

For this technique, the section chief must convert the range to the target into a 
quadrant.  The gunner performs his duties the same as with the two-man, two-
sight technique.  The A-gunner 
 
• Uses the M18 fire control quadrant instead of the elbow sight. 
 
• Sets the announced quadrant on the M18 fire control quadrant. 
 
• Levels the bubble in the elevation vial by depressing or elevating the tube 

and announcing “SET.” 
 
• Continues leveling the bubble and announcing “SET” until the weapon is 

fired. 
 
The two-man, one-sight system is not effective when the target is moving on 
other than flat terrain. 

 
Continued on next page 
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Procedures Used in Different Direct-Fire Techniques, Continued 

 
One-Man, One-
Sight 
Technique 

This technique is the least desirable and should not be used unless absolutely 
necessary.  The section must give a quadrant as in the two-man, one-sight 
method.  The gunner lays for direction in the same manner as the other two 
techniques and also lays for quadrant using the M17 and levels the bubble in 
the elevation vial by elevating or depressing the tube. 
 
You can see why this is the least desirable method.  The gunner must keep 
taking his eye away from the sight to level the bubble on the M17.  This 
method should not be used if the target is moving or on a steep slope. 
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Lesson 3 Exercise 

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

answers at the end of this lesson.   

 
Item 1 The ________ element of a fire command is used to identify the target. 

 
a. shell 
b. subsequent commands 
c. lead 
d. warning order  

 
Item 2 The two-man, two-sight direct fire technique requires 

 
a. both the gunner and A-gunner to sight through their sights. 
b. only the gunner to sight through his sight. 
c. only the a-gunner to sight through his sight. 
d. the use of neither sight.  

 
Item 3 The two-man, one-sight system is not effective when the target is 

 
a. moving on other than flat terrain. 
b. moving on flat terrain. 
c. the M18 is “SET.” 
d. the two man, two sight method is used.  

 
Item 4 During a direct fire mission using the one-man, one-sight technique, the 

gunner lays 
 
a. for direction. 
b. for quadrant. 
c. for direction and quadrant. 
d. using the elbow telescope. 

 
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, refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 d 4-34 
2 a 4-35 
3 a 4-40 
4 c 4-41 
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LESSON 4 

EXTERNAL HELO-LIFT 

Introduction 

  
Scope The Marine Corps, with its special operations capabilities, must have versatile 

artillery.  This means there will be situations when the 7-ton truck used to 
transport your howitzer will not meet the needs of the mission.  In these 
situations, one option is to use a helicopter. 
 
This lesson covers the procedures for transporting the M198 howitzer by 
external helicopter lift. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify the helicopter support team gear. 
 
• Identify how to prepare the howitzer for an external helo-lift. 
 
• Identify the appropriate rigging procedures. 

  
In This Lesson This lesson contains the following topics. 
 

Topic See Page 
Introduction 4-45 
Helicopter Support Team Gear 4-46 
Preparing the Howitzer for an External Helo-Lift 4-47 
Appropriate Rigging Procedures 4-48 
Lesson 4 Exercise 4-52 
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Helicopter Support Team Gear 

  
Gear Required The engineer assigned to assist the battery in helo operations provides the 

gear required to rig the howitzer; however, the battery may sign for the gear 
so that it will be readily available whenever necessary.  This makes it 
important that you, as a section chief to know what gear is required to rig a 
howitzer for an external lift.  The table below contains a list of helicopter 
support team (HST) gear required to perform either a single or dual point lift. 

 

Quantity Item 
1 Sling set (40,000-pound capacity) See illustration below. 
1 Additional apex shackle subassembly (for dual point lift) 
2 Additional 8-foot chains (10,000=pound capacity) and 

coupling links 
A/R Nylon cord (Type III, 550-pound breaking strength) 
A/R 2-inch pressure sensitive adhesive tape (masking tape) 
A/R Padding material 
A/R Nylon cargo-tie down straps (CGU-1/B) 

2 Large clevis assemblies (MS 70087-3) 
 A/R = as required 

  
Illustration The illustration below shows a sling set.  Note that the set consists of four 

sling assemblies and apex shackle subassembly. 
 

. 
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Preparing the Howitzer for an External Helo-Lift 

  
Preparing The 
Howtizer 

When preparing the howitzer for travel and to ensure it is transported safely, 
perform the following steps. 

 
Step Action 

1 Place the howitzer in the towed position and position it in the 
landing zone. 

2 Ensure the top carriage-locking pin is in place and secured with 
the safety clip. 

3 Strap the spades to the trails using the CGU-1/B straps. 
4 Tie the brake lines and electrical cables to the trails using nylon 

cord. 
5 Wrap the sight mount in padding and tape or tie the padding in 

place with nylon cord or masking tape. 
6 Secure the section gear in stowage brackets on the trails with 

nylon cord or tape. 
7 Inspect the lifting shackles located on the trails and at the upper 

end of the equilibrator. 
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Appropriate Rigging Procedures 

   
Types of Lifts There are two types of lifts. 

 
• Single Point requires less gear and preparation time, but is less stable. 
• Dual Point is the preferred lift, and is more stable. 

  
Single Point 
Lift 

To rig the howitzer for a single point lift, perform the following steps: 

 
Step Action 

1 Lay the sling set out. 
2 Ensure the slings and cotter pins are secured and all nuts are 

tightened. 
3 Connect an 8-foot chain leg to each of the two center sling leg 

subassemblies using the coupling links. 
4 Position the sling on the howitzer with the apex shackle assembly 

over the breechblock. 
5 Place the two sling legs with the extension on the ground between 

the trails. 
6 Position the two short sling legs on the equilibrator assembly. 

 
Note:   To prevent chaffing and sling failure, make sure the sling 

legs run straight from the apex to the lifting points and do 
not cross each other. 

7 Connect the front sling legs to the front lifting points by running 
the chain leg through the lifting shackle, then through the grab 
link.  Secure the chain in the grab link at link 44. 
 
Note:   To find the correct link, start at the free end of the chain 

leg.  Grab the end link with on hand, and with the other 
hand, grab the link directly above it.  These are links 1 and 
2.  Alternating the hands, count each link up the chain until 
you have the desired link. 

8 Connect the rear sling legs to the rear lifting points and secure the 
chain leg in the grab link at link 3. 

9 Starting at the apex, tape the rear legs together at 24-inch intervals 
with 2-inch masking tape.  This will prevent snagging when the 
helicopter picks up the howitzer.  (The tape will break when 
tension is applied to the sling during liftoff.)  

 
Continued on next page 
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Appropriate Rigging Procedures, Continued 

 
Illustration The illustration shows the single point rigging. 

 

 

  
Dual Point Lift To rig the howitzer for a dual point lift, the sling set will need to be broken 

down and made into a forward and aft sling set using an additional apex 
shackle subassembly.   

 
Continued on next page 
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Appropriate Rigging Procedures, Continued 

 
Forward Sling To prepare the forward sling set, follow the steps below: 
 

Step Action 
1 Connect two of the sling legs to an apex shackle assembly. 
2 Position the apex shackle subassembly on top of the forward end 

of the breech. 
3 Connect the sling legs to the lifting shackles on the equilibrator 

assembly, securing the chain legs in the grab link at link 44. 

  
Aft Sling To prepare the aft sling, follow the steps below: 
 

Step Action 
1 Connect two of the sling legs to the additional apex shackle 

subassembly. 
2 Using the coupling links, attach an additional 8-foot chain leg to 

each of the two sling legs. 
3 Connect the sling legs to the lifting shackles on the trails, securing 

the chain legs in the grab link at link 3. 
4 Tape the sling legs of each sling set together as in the single point 

rigging to avoid entanglement during hookup and liftoff. 
 

Continued on next page 
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Appropriate Rigging Procedures, Continued 

 
Illustration The illustration below shows a dual point hook up. 

 

 

 



 

MCI Course 0816B 4-52           Study Unit 4, Lesson 4 Exercise 

Lesson 4 Exercise 

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

answers at the end of this lesson. 

 
Item 1 A sling set consists of how many sling assemblies? 

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

 
Item 2 When preparing the howitzer for an external helo lift, you must place the 

howitzer in the ________ position. 
 
a. stowed 
b. towed 
c. base plate 
d. trails spread 

 
Item 3 What rigging is the most stable during flight? 

 
a. Single point 
b. Trail point 
c. Dual point 
d. Tube 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 refer to the reference page listed for each item. 
 

Item Number Answers Reference Page 
1 a 4-46 
2 b 4-47 
3 c 4-48 
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LESSON 5 

HOWITZER DESTRUCTION 

Introduction 

  
Scope As the section chief, if your position is overrun and there is no time to move 

equipment, you must render your howitzer useless to the enemy, and your 
weapons and equipment are to be destroyed.  The weapons and equipment 
must be destroyed in such detail that the enemy cannot restore, repair, or take 
salvageable parts.  The battery commander is the only one to decide when 
such action is necessary. 

  
Learning 
Objectives 

After completing this lesson, you should be able to 
 
• Identify the methods used to destroy the fire control equipment. 
 
• Identify the methods to destroy the M199 cannon and M39 carriage. 

 
In This Lesson This lesson contains the following topics. 
 

Topic See Page 
Introduction 4-55 
Priority and Methods of Destruction 4-56 
Methods to Destroy Fire Control Equipment 4-57 
Methods to Destroy the M199 Cannon and M39 Carriage 4-58 
Lesson 5 Exercise 4-61 
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Priority and Methods of Destruction  

  
Order of 
Priority 

Adequate destruction requires that all parts essential to the operation of the 
howitzer, including spare parts, be destroyed or damaged beyond repair.  If 
time, personnel, and materials are available, the entire howitzer should be 
destroyed.  However, when lack of time and personnel prevents destruction of 
the howitzer, priority must be given to those parts that are most critical and 
difficult to replace.  Equally important, the same essential parts must be 
destroyed on all like howitzers so that the enemy cannot construct one 
complete weapon from several damaged ones.  If destruction is ordered, you 
should use the following priority: 
 
• Cannon 
• Fire control equipment 
• Carriage 

 
Tactical 
Situation/ 
Resources 
Available  

There are four methods of destruction.  The type of method used depends 
upon the tactical situation and the resources that are available.  The 
information in this lesson is for guidance only; your unit SOP should also 
include the details and procedures that you are to follow during the 
destruction of equipment.  The four methods of destruction are 
 
• Mechanical.  Requires the use of an axe, pick mattock, sledge, or similar 

implement.  
 
• Demolition.  Requires suitable explosives and ammunition. 
 
• Burning.  Requires gasoline, oil, incendiary grenades, or other flammables. 
 
• Gunfire.  Requires the use of artillery, machineguns, rifle grenades, and 

launchers using antitank rockets, and possibly hand grenades. 
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Methods to Destroy Fire Control Equipment 

 
Introduction Fire control equipment such as telescopes, gunner’s quadrants and similar 

items are essential, costly, and difficult to replace.  These items should be 
conserved and evacuated if possible.  When evacuation cannot be 
accomplished and the battery commander has ordered the destruction of 
sighting and fire control equipment, the equipment should be completely 
destroyed.  The preferred methods of destroying radioactively illuminated fire 
control equipment is by demolition, burning, or gunfire; however, there may 
be times when the mechanical method must be used. 
 
Note:  Guidelines for using demolitions, burning, and gunfire to destroy fire 

control equipment will be covered in more depth during the discussion 
on the destruction of the cannon and carriage. 

 
Mechanical If the battery commander mandates the destruction of fire control equipment 

only, the mechanical method could be used.  Primary attention should be 
given to lenses, control knobs, mounting surfaces, and counters.  Specifically, 
use a sledgehammer to smash and destroy sights, counters and level vials, and 
sight mounts. 
 
Note:   After destruction of radioactive illuminated equipment, personnel 

should wash with soap and water. 

 
Demolition If demolitions are to be used to destroy only the fire control equipment, the 

equipment should be placed on or near auxiliary charges and small charges 
should be placed at attachment points for sight mounts.  

 
Burning Burning requires the use of combustible materials or incendiary grenades.   

You should use a sledge or similar implement to smash the equipment and 
then use combustible materials or incendiary grenades to further destroy the 
equipment. 

 
Gunfire Machineguns, rifles with grenades, and hand grenades would be a good 

choice to use for fire control equipment when time is important. 
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Methods to Destroy the M199 Cannon and M39 Carriage 

 
Introduction If time, personnel, and materials are available, the destruction of the complete 

towed weapon to include fire control equipment can be accomplished by 
using one of the following three methods: 
 
• Demolition charges 
• Burning 
• Gunfire 
 
If time, personnel, or materials are limited, priority should be given to the 
destruction of the cannon.  

 
Demolition 
Charges 

For simultaneous detonation, follow the steps listed in the table below. 

 
Step Action 

Prepare and place demolition charges (1-lb (0.45-kg)) TNT blocks 
(or equivalent with the necessary detonating cord) accordingly as 
shown in the table below: 
 

Charge Location of Charge 
2-lb (0.91-kg) Insert charge into cannon tube. 
2-lb (0.91-kg) Place charge next to recoil mechanism. 
2-lb (0.91-kg) Place charge on carriage next to left 

wheel and spindle. 

 
 

2-lb (0.91-kg) Place charge on carriage next to right 
wheel and spindle. 

 
 
 
 
 

1 

 

2 Connect the charge with detonating cord. 
3 Detonate the charges.   

 
Note:   For complete details on the use of demolition materials and 

methods of priming and detonating demolition charges, 
refer to TM 750-244-7.   

 
CAUTION:     Training and careful planning are essential.  The danger zone 

is approximately 250 meters (273 yards) 
 

Continued on next page 
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Methods to Destroy the M199 Cannon and M39 Carriage, 
Continued 

 
Burning with 
Combustibles 

The following methods are to be used when burning combustible materials: 
  
• Using an ax, pick mattock, sledge, or similar implement, smash the brake 

lines, hydraulic lines, fire control equipment hand wheels, and ball screws. 
 
• Destruction of essential parts, followed by burning in an intense fire, will 

usually make the cannon and carriage useless.  Since the cannon and 
carriage are almost entirely metal enough quantities of combustibles should 
be used to ensure a very hot fire.  

 
• If explosive ammunition is available, place the unpacked ammunition on 

and above the cannon and carriage. 
 
• Pour gasoline or oil over the combustible material. 
 
• Destroy tires with incendiary grenades in conjunction with the destruction 

of the weapon. 
 
WARNING:  Do not strike equilibrator or recoil mechanism parts as they 

could explode and injure personnel. 
 

Cover must be taken without delay, since the fire may cause an 
early explosion of ammunition.  If explosive ammunition is 
present, the danger area is 250 meters (273 yard).  

 
Continued on next page 
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Methods to Destroy the M199 Cannon and M39 Carriage, 
Continued 

 
Burning with 
Incendiary 
Grenades 

If large quantities of combustibles are not available, use incendiary grenades 
as follows: 

 
Step Action 

1 Insert two incendiary grenades end-to-end in the muzzle of the 
cannon tube.  The two grenades will be ignited by means of a third 
grenade fitted with a length of time blasting fuze.  The metal from 
the grenades will fuze with the tube. 

2 Place the fourth and fifth grenades on the carriage; the first next to 
the left wheel and spindle and the second next to the right wheel 
and spindle.  A sixth grenade fitted with a length of time blasting 
fuze will ignite the two grenades. 

3 Place a seventh grenade next to the recoil mechanism.  An eighth 
grenade fitted with a length of time blasting fuze will ignite this 
grenade. 

 
WARNWARNING:   Each roll of time blasting fuze must be tested shortly before 

use.  The rate of burning will vary for the same or different roll 
under different atmospheric and/or climatic conditions, from a 
burning time of 30 seconds or less per foot to 45 seconds or 
more per foot.   

 
Gunfire This method cannot be relied upon to destroy the same parts of all cannons 

and carriages or to produce the same degree of destruction.  Fire on the 
cannons and carriage, using nearby artillery, machineguns, rifles using rifle 
grenades, or launchers using antitank rockets.  Although one well placed 
direct hit may render the cannon and carriage temporarily useless, several hits 
are usually required for complete destruction.  
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Lesson 5 Exercise 

  
Directions Complete items 1 through 2 by performing the action required.  Check your 

answers at the end of this lesson.    

 
Item 1 The methods used for destruction of fire control equipment are mechanical, 

___________, burning, and gunfire. 
 
a. bury  
b. demolition 
c. disassemble 

 
Item 2 Priority should be giving to the destruction of the __________ if time, 

personnel, and materials are limited. 
 
a. M39 carriage 
b. brakes 
c. hand wheels 
d. cannon 

 
 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 refer to the reference page listed for each item. 
 

Item Number Answer Reference Page 
1 b 4-57 
2 d 4-58 
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HOWITZER SECTION CHIEF 

REVIEW LESSON EXAMINATION 

Review Lesson  

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

examination.  We recommend that you try to complete your review lesson 
examination without referring to the text, but those items (questions) you are 
unsure of, restudy the text.  When you finish your review lesson and are 
satisfied with your responses, check your responses against the answers 
provided at the end of this review lesson examination. 

  
Directions Select the ONE answer that BEST completes the statement or that answers 

the item.  For multiple choice items, circle your response.  For matching 
items, place the letter of your response in the space provided. 

  
Item 1 What step does the last P in the acronym (TLABSPAP) identify? 

 
a. Pre-fire checks  
b. Position improvement 
c. Planning 
d. Preparation 

  
Item 2 What is the key to success for an emergency occupation? 

 
a. Well-rehearsed SOP 
b. Support fire 
c. Surprise move 
d. Air support 

 
Continued on next page 
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Review Lesson, Continued 

  
Item 3 The orienting angle method of laying a battery is used when  

 
a. the M2 compass is available. 
b. grid azimuth is not known. 
c. hasty laying is not available. 
d. survey data is available. 

  
Item 4 The  ______ is responsible for all tasks dictated on the gunner’s reference 

card.    
 
a. section chief 
b. ATO 
c. number four cannoneer 
d. gunner 

  
Item 5 Which element is on the gunner’s reference card? 

 
a. Weapons location 
b. AZ of lay 
c. Bore site 
d. Enemy location 

 
Item 6 You are the section chief of gun #1 and have been ordered to shift to your 

alternate aiming point.  What portion of the Gunners Reference Card would 
you refer to in order to complete this task? 
 
a. Azimuth of lay 
b. Distance to DAP 
c. Priority targets 
d. Deflection to aiming posts 

 
Continued on next page 
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Review Lesson, Continued 

 
Item 7 The purpose of the section chiefs report is to allow the executive officer to 

determine 
 
a. maximum deflection. 
b. minimum propellent. 
c. minimum quadrant. 
d. maximum charge. 

 
Item 8 Some of the data that will be included in a section chief report is  

 
a. azimuth to FDC, minimum QE. 
b. site to crest, maximum QE. 
c. Df to FO, maximum left deflection. 
d. maximum right deflection, prop temp. 

 
Item 9 Data from the M94 MVS is used by the fire direction center to obtain accurate 

 
a. reinforcing fires. 
b. artillery fire. 
c. selection of proper shell. 
d. powder storage before use. 

 
Item 10 The lightweight hand held test echo generator that’s used to check the M94 

MVS operation is the  
 
a. doppler simulator. 
b. equilibrator. 
c. GDU. 
d. pantel. 

 
Continued on next page 
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Review Lesson, Continued 

 
Item 11 The three major steps in setting up the M94 for operations are mounting the 

transceiver bracket assembly, connecting the transceiver to the CPDU, and 
connecting the 
 
a. tranceiver to the GDU. 
b. CPDU to the GDU. 
c. CPDU to the power source. 
d. power source to the GDU. 

 
Item 12 The CPDU self-test performs internal system tests when the 

 
a. MVS is powered up. 
b. MVS test button is pressed. 
c. collimator is set up. 
d. doppler simulator is connected. 

 
Item 13 The M90 velocimeter work sheet is used to record 

 
a. deflection and quadrant. 
b. measurements from M94. 
c. measurements from FDC. 
d. quadrant elevation. 

 
Item 14 The components of the GDU are the case assembly, section chief assembly, 

and the  
 
a. A-Gunners reference card. 
b. gunners reference assembly. 
c. gun assembly. 
d. gunner’s quadrant. 

 
Continued on next page 
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Review Lesson, Continued 

 
Item 15 The GDU self-tests ensures that the  

 
a. howitzer is connected properly. 
b. batterys are seated properly. 
c. aiming circle is connected properly. 
d. wire connections are correct. 

 
Item 16 The fire command that is displayed on the GDU to prompt you to fire on a 

pre-arranged priority target is  
 
a. adjust. 
b. AMC. 
c. fire. 
d. FPF. 

 
Item 17 Fire commands are used by the FDC to give the howitzer section all the 

information necessary to start, conduct and ________ firing. 
 
a. adjust 
b. cease 
c. continue  
d. shift 

 
Item 18 The three types of fire commands are digital 

 
a. fire for effect/end of mission. 
b. initial/voice. 
c. voice/degraded digital. 
d. voice/adjust. 

 
Continued on next page 



MCI Course 0816B R-6 Review Lesson Examination 

Review Lesson, Continued 

 
Item 19 If you lose digital communications with AFATDS your fire commands will 

be delivered via 
 
a. wire. 
b. radio. 
c. voice. 
d. BCS. 

 
Item 20 The sequence for elements of fire commands are 

 
a. deflection, shell, and quadrant. 
b. ammunition lot, charge, deflection, and method of fire for effect. 
c. special instruction, fuze, ammunition lot, and charge. 
d. quadrant, time shell, and deflection. 

 
Item 21 A valid Safety-T must have the date, signature of the CO, and the ________ 

on it. 
 
a. deflection limit 
b. min times 
c. gun number 
d. current gun position 

 
Continued on next page 
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Review Lesson, Continued 

  
Directions for 
item 22 

Use the following illustration to answer item 22. 
 

 

  
Item 22 What is the minimum quadrant for shell HE? 

 
a. 727 
b. 3338 
c. 346 
d. 465 

 
Continued on next page 
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Review Lesson, Continued 

 
Item 23 The Marine in charge of determining if a fire mission is safe or unsafe on a 

howitzer section is the 
 
a. A- gunner. 
b. gunner. 
c. FDC. 
d. section chief. 

 
Item 24 When unsafe data is received on the gunline the command ______________ 

unsafe data is given. 
 
a. check firing 
b. stop firing 
c. cease firing 
d. continue firing 

 
Item 25 The M741 projectile is also known as 

 
a. high explosive. 
b. white phosphorous. 
c. remote antiarmor mine. 
d. copper head. 

 
Item 26 What propellant is white and has a base charge and four increments? 

 
a. M4A2 
b. M3A1 
c. M119 
d. M119A1 

 
Continued on next page 
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Review Lesson, Continued 

 
Item 27 You should return defective ammunition to the 

 
a. Armory. 
b. ammo sector. 
c. guard shack. 
d. range control. 

 
Item 28 Ammunition should be separated and stored on the vehicle by   

 
a. type, weight, and time. 
b. type, weight and lot. 
c. weight, time, and lot. 
d. weight, space, and color.  

 
Item 29 The howitzer range card provides __________________________ to the 

howitzer section. 
 
a. left and right limits 
b. reference to TGPCs 
c. deflection and quadrant 
d. visual reference to targets 

 
Item 30 The howitzer section should begin sketching the area 

 
a. before digging in the spades. 
b. while emplacing the howitzer. 
c. during advance party operations. 
d. after being assigned a sector of fire.  

 
Item 31 In order to record the site to crest data the section chief should site in on the 

target or reference point using the __________ of the bore. 
 
a. top 
b. bottom 
c. left side 
d. right side 

 
Continued on next page 
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Review Lesson, Continued 

 
Item 32 The elements of a direct fire command are warning order, range to target, 

general direction to target, method of fire and 
 
a. lead in mils. 
b. time on target. 
c. shell. 
d. fuze setting. 

 
Item 33 The two-man, two-sight direction fire technique requires 

 
a. both the gunner and a-gunner to sight through their sights. 
b. only the gunner to sight through his sight. 
c. only the a-gunner to sight through his sight. 
d. the use of neither sight. 

 
Item34 During a direct fire mission utilizing the two-man, one sight technique, the a-

gunner uses the  
 
a. direct fire range plate. 
b. M18 fire control quadrant. 
c. elbow telescope. 
d. elbow telescope and the M18. 

 
Item 35 During a direct fire mission utilizing the one-man one-sight technique the 

gunner lays for 
 
a. direction. 
b. quadrant. 
c. direction and quadrant. 
d. time and quadrant. 

 
Continued on next page 



MCI Course 0816B R-11 Review Lesson Examination 

Review Lesson, Continued 

 
Item 36 The sling set required to lift a howitzer should have a weight capacity of 

________ lbs. 
 
a. 20,000 
b. 30,000 
c. 40,000 
d. 50,000 

 
Item 37 When preparing the howitzer for an external helo lift you use CGU-1/B straps 

to 
 
a. tie down the tube. 
b. strap the spades on the trail. 
c. secure the trails. 
d. tie down the trunion. 

 
Item 38 The two types of external lift rigging procedures are 

 
a. tie down and double set. 
b. fast set and tie down. 
c. CGU-1/B set and single set. 
d. single point and dual point.  

 
Item 39 The preferred means of destroying the radioactively illuminated fire control 

equipment is  
 
a. slashing, burning and back hoe. 
b. smashing, back hoe, and explosives. 
c. demolition, burning, or gunfire. 
d. explosives, demolition or back hoe. 

 
Continued on next page 
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Review Lesson, Continued 

 
Item 40 When preparing the M199 cannon for destruction, you should place 

demolition charges in the cannon tube, next to the recoil mechanism, on the 
carriage next to the left wheel and spindle, and  
 
a. next to the right wheel and spindle. 
b. inside the MTVR next to the battery. 
c. on the GDU next to the spindle. 
d. on the tube next to the right wheel. 
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Review Lesson Solutions 

 
Answers The table below lists the answers to the review lesson examination items.  If 

you have questions about these items, refer to the reference page. 
 

Item Number Answer Reference 
1 b 1-4 
2 a 1-7 
3 d 1-10 
4 d 1-22 
5 b 1-23 
6 d 1-24 
7 c 2-4 
8 b 2-4 
9 b 2-10 

10 a 2-12 
11 c 2-13 
12 a 2-18 
13 b 2-25 
14 c 2-33 
15 d 2-41 
16 d 2-44 
17 b 3-4 
18 c 3-5 
19 c 3-5 
20 b 3-6 
21 d 3-14 
22 c 3-16 
23 d 3-18 
24 a 3-18 
25 c 4-6 
26 a 4-13 
27 b 4-21 
28 b 4-22 
29 d 4-28 
30 d 4-29 
31 b 4-30 

 
Continued on next page 
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Review Lesson Solutions, Continued 

 
Answers, 
continued 

 

 
Item Number Answer Reference 

32 a 4-34 
33 a 4-36 
34 b 4-41 
35 c 4-42 
36 c 4-46 
37 b 4-47 
38 d 4-49 
39 c 4-57 
40 a 4-58 
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