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PREFACE


Purpose
This TSP provides instructors with a standardized lesson plan and presentation materials, which support Initial Entry Training (IET) instruction for:

Task number:
BR-06

Task title:
Obtain downrange feedback

Conditions:
Day:  Given an M16A2 rifle, in helmet and LBE, on a known distance or modified field fire firing range.  Engage F- and E-silhouettes at 75 meters (100 yards) with 5 rounds from the prone-unsupported position and with 5 rounds from the fighting-supported position.  Engage the 175-meters (200 yards) target from the fighting-supported position with 10 rounds and with 10 rounds from the prone-unsupported position.  Engage the 300-meter (300 yards) target with 5 rounds from the fighting-supported position and with 5 rounds from the prone-unsupported position.

Standard:
Demonstrate consistent application of the four fundamentals in the integrated act of shooting.  Obtain eight hits out of ten shots on the 75-meter (100-yard) target; fourteen hits out of twenty shots on the 175-meter (200-yard) target; and five hits out of  ten shots on the 300-meter (300-yard) target
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INSTRUCTIONAL INTENT: To develop in every soldier the confidence, will, knowledge, 
and skills required to consistently deliver accurate, well‑aimed rifle fire against a variety of combat targets out to ranges of 300 meters (300 yards).


SECTION I.
ADMINISTRATIVE DATA

All Courses

course number
course title

Including This               BR-01

Introduction to Rifle Marksmanship and Mechanical      Lesson

Training




            BR-02

Fundamentals of Rifle Marksmanhip I


            BR-03


Fundamentals of Rifle Marksmanship II


            BR-04


Grouping Procedures.


            BR-05




Zero an M16A2 rifle.


            BR-06




Down Range Feed Back.

                                        BR-07                            Field Fire I (Single timed targets)


            BR-08

         
        Field Fire II (Single and Multiple timed targets)


            BR-09




Practice Record Fire I.



            BR-10

Practice Record Fire II


            BR-11




Record Fire.


            BR-12




Burst Firing techniques.


            BR-13




Protective Mask Firing .


            BR-14

Night Firing Techniques

Task(s)
    task number


task title
Taught or
ELO-A         Effects of Wind and Gravity

Supported 
ELO-B

 Obtain Downrange Feedback


      ELO -C

 Demonstrate consistent aiming.                             (Station #1)


      ELO -E

 Conduct dime or washer exercise                           (Station #2)

                                     ELO -F 
   
 Correct malfunctions of an M16A2 rifle.               (Station #3)


Apply the Army core values to your personal behavior.


Task(s)
task number
task title

Reinforced



   071-311-2027



Load an M16A2 Rifle


   071-311-2028



Unload an M16A2 Rifle

                  
   071-311-2025



Maintain an M16A2 Rifle


  071-311-2026                        Perform Function Check on an M16A2 Rifle

  
  071-311-2029

        Correct Malfunctions of an M16A2 Rifle

                                071-311-2030                        Zero an M16A2 Rifle

                                071-311-2007                       Engage targets with an M16A2 Rifle

Army Values

 Duty                            Soldier zeros an M16A2 rifle.

                                     Soldier fires an M16A2 rifle, applying the four fundamentals of marksmanship.
                                      In an emergency, soldier orders "cease fire" on the rifle range.


    Soldier properly engages targets with an M16A2 rifle
Selfless Service             Soldier helps another soldier to evaluate the fundamentals of Basic Rifle  Marksmanship.

      Personal Courage
     Soldier performs immediate action on the M16A2 rifle to reduce a stoppage


  Respect          
      For one fellow soldiers and their weapon

  loyalty 


  To the unit by doing their part to ensure safe and effectiive  training for all
Academic
The academic hours required to teach this course are as follows:

Hours



peacetime
mobilization



hours / methods
hours/methods
Introduction
10 min/Lecture                     10 min/Lecture

Review 4 fundamentals
5 min  L/C
5 min L/C

Peer Coaching
5 min L/C
5 min L/C

Effects of Wind and Gravity
30 min/L/C                           30 min/L/C

Obtain Downrange Feedback
7 hrs /PE                               7 hrs/PE

Summary
10 min L/C                           10 min L/C

Apply the Army core values to your personal behavior.
Throughout training



*Total Hours
8 hrs
8 hrs
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LESSON NUMBER


Test Lesson      Testing:  Review

N/A







N/A

Number:

   of test results


     Feed back 

    Requirement:        a.   Schedule and provide immediate feedback in context to the material presented;      correct student misunderstanding of lesson/training.

            

      
b.  Provide remedial training as needed.

c. Provide reinforcement feedback on Army values and associated behaviors as they 

                                    are observed
Prerequisite
lesson number
                             lesson title

Lesson(s)                          BR-01

Introduction to Rifle Marksmanship and Mechanical


Training




            BR-02

                Fundamentals of Rifle Marksmanhip I 



          BR-03

                Fundamentals of Rifle Marksmanship II

                                         BR-04                           Grouping Procedures

                                         BR-05                           Zero an M16A2 Rifle


Clearance
Unclassified / Controlled Unclassified Information (CUI)

and Access 



Foreign
FD6.  This product/publication has been reviewed by the product developers in 

Disclosure
coordination with the Commandant, USAIS, Fort Benning, GA foreign disclosure

Restrictions
  authority.  This product is releasable to students of  foreign countries on a case-by-case  

                            basis.
References

number
title
date
para

No.
additional 

information

FM 23-9
M16/M4 Series Rifle Marksmanship
TBD
All


FM 100-14
Risk Management
Apr 98



TM 9-1005-249-10
Operator’s Manual M16A2 Rifle
Oct 98
All


TRADOC Pam 600-4
IET Soldier’s Handbook
Jan 98
All
Annual Print

Student

Study
Applicable IET handbook tasks.

Assignments



Instructor
1-Tower Operator

Requirements     1-Range OIC


1-Range Safety Officer 


1-Medical Support Qualified Personnel (per post SOP)


1 Drill Sergeant/Cadre for every 8 firing points      


Additional


Personnel 
Ammunition detail  (18 man detail)

Requirements
Concurrent training (1 Drill Sergeant/Cadre per station)



LIN/NSN
                        NOMENCLATURE
           QTY REQ PER CLASS
Equipment



Required
R95035                                        Rifle, M16A2                                                1 per stud.
1005-00-921-5004                       30 Rd Magazine for M16 Rifle                     6 per stud.


TAD0026
Sight, Front/Rear M16A2

1


DVC-09-20
Mock up, Rifle, M16A2

1


TAD 4105
Dime Washer (M16A2)

50


Local Purchase
½ mile haler S-610

2


Q38299*
Radio, Sincgars

1


DVC-T 07-86
Target box  paddle

25


TAD0012
Stand, Rifle Rest

25


DVC-T 07-26
Aiming Card, M15A1

25


                                                                           Feedback targets.

                                                                                      Spotters or pasters

                  Locally produced by TASC          Chart: Four Fundamentals.



1

                            Locally produced by TASC           Chart:Center of Mass and Adjusted 


1

                                                                                             Aim Points for downrange feedback
1
Note: 1 *Communication device may be substituted for local available communication device

Note: 2   This quantity required is based on one training unit/platoon.  The list is a minimum                Requirement.  Training equipment not on the list will only enhance training strategies. 




Materials           instructor materials:
     Training support package, FM 23-9,

 Required 
     TM 9-1005-249-10 and equipment listed above.


student materials:                 Individual M16A2 weapon.



       3 Magazines for the selected weapon per student

   

       1 Cleaning kit per student 



       hearing protection

RESOURCE ID
DESCRIPTION

Classroom, Training

Area or Range 


Requirements           179-06


Firing Point, Known Distance (KD) Range



Ammunition


Requirements
40 rounds 5.56mm ball (A059)


 6 rounds to confirm zero during remedial training

 
55 rounds A060 Dummy Round (concurrent training)





Instructional
     Before presenting this lesson, instructors must thoroughly prepare by studying this Guidance            lesson and identified reference material.  Particular attention must be given to Army.

                            Core Values (ACVs) identified within the lesson.  Instructors must be role models and      

                            mentors to help soldiers assimilate ACVs.

ORGANIZATION FOR TRAINING: 

A. The unit receives the initial training as a group.  This instruction will present an overview of the actions, effects of wind and gravity, and adjusted aiming point.  For the live fire portion of the class, soldiers are divided into two firing orders (groups).  The first order is the shooter and the second order is the coach.  Based on the number of firing points and assistant instructors available, more than two orders may be required.  Soldiers will be arranged on the firing line, maintaining platoon integrity, with one assistant instructor per 8 firing positions.  Shooters will initially fire the  feedback exercise in sequence, then change over and become the coach.  If the soldier is designated by the DS/Cadre to reconfirm zero the soldier will move to the 25 meter zero line and confirm zero.  Those soldiers will fire behind the field fire sequence.  If a known distance range is used, feedback will be provided by spotters in the pits and soldiers will not leave the firing line.  Firing orders will be adjusted to facilitate rotation of pit crews.

B. General. Downrange feedback provides the soldier with accurate information on hits and misses at ranges of 75, 175, 300 meters.  This information allows the firer to see the effects of wind and gravity on the bullet at these ranges.  During this instruction, the soldier makes the first transition from basic skill development (at 25 meters) to the skills required to survive on the battlefield.  The soldier learns that by applying the fundamentals properly he can place accurate fire downrange.  The most important aspect of downrange feedback is that it allows the soldier to see target hits of all the rounds he fires down​range. 

C. Review the Marksmanship Fundamentals.  In order to obtain maximum results on the field of battle, it is necessary that the rifleman be trained in certain fundamentals prior to engaging a combat target.  It is essential that every shooter periodically familiarize himself with the fundamentals of marksmanship regardless of his years of shooting experience.  Even the experienced shooter will develop a deficiency from time to time in the application of certain fundamentals.

Note:  The proper use of the known distance range contributes to the unit rifle marksmanship program.  Effective training can be conducted on a KD range using standard silhouette target facings, however, the downrange feedback targets are recommended for the KD range.  The KD range does not require the soldier to detect targets, to estimate range to targets, to scan sectors of fire, to respond to surprise targets, to respond to short exposure targets or to engage multiple targets.

 E.   Firing line.

a. Preparation.

(1)  *Demonstrate and explain how the spotters and pasters are used

             (2)  Conduct range orientation and safety briefing

              (3)  Organize the unit into groups as large as the firing points will accommodate:  two* groups on the firing line, one firer and one coach to each point.  Each soldier will fire the feedback exercise in sequence and then change over and become the coach.  If the soldier is designated as needing reconfirm his zero, he will be moved to the 25 meter firing line.

Note:  *Three groups are required when a KD range pit detail is needed.

b. Actions on Firing Line.  Have soldiers move to 75 meter firing line and initiate downrange feedback scenario 

(1) Although soldiers will have received previous instruction, consideration of wind direction will be made when evaluating and measuring shot-group size and location.  A good shot-group that is obviously off target center due to the effects of wind may be considered zeroed, based on the instructor's observations.

(2) Soldiers will have been given preliminary instruction on the effects of wind and gravity, and proper holdoff at range prior to conducting live fire, however cadre need to emphasize that this is not needed for this exercise.  Soldiers will go downrange and record target hits after each three-round group.  Instructors/cadre will critique the soldier's performance after each three-round shot group. The effects of wind and gravity may have impact on the strike of the round.  The soldier needs reinforcement on this key point.  The key is that all rounds should be impacting generally in the same location of the target.  If a known distance range is used, feedback is provided by spotters in the pits and soldiers do not leave the firing line.

Note:   Soldiers not gaining a good zero at range will receive remedial training by instructors/cadre personnel and will refire as the last firing order.
NAME
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 Date

Proponent
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Shafer, Robert
SFC
Instructor / Writer
1 AUG 99
Plan
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SECTION II. 
INTRODUCTION


Method of instruction: Lecture


Instructor to student ratio is: 1:220

Time of instruction:   10 min

Media used: Actual equipment and Charts
Motivator :         The fundamentals that you, the soldier must learn in your progressive marksmanship training are broken down in three phases:  preliminary rifle instruction (PRI), downrange feedback (known distance or modified field fire) range firing, and field firing on train fire ranges.  In order to obtain optimum results, it is necessary that these phases be taught in sequence if the objectives of Army marksmanship training and sustainment are to be satisfied.  The accomplishment of these three phases should be considered basic and necessary to teach the soldier to apply correct techniques of rifle marksmanship when functioning as an individual in combat.

Terminal      At the completion of this lesson you [the student] will:

Learning



Objective
Action:
Obtain Downrange Feedback

Conditions:
Day:  Given an M16A2 rifle, in helmet and LBE, on a known distance or modified field fire firing range.  Engage F- and E-silhouettes at 75 meters (100 yards) with 5 rounds from the prone-unsupported position and with 5 rounds from the fighting-supported position.  Engage the 175-meter (200-yard) target from the fighting-supported position with 10 rounds and with 10 rounds from the prone-unsupported position.  Engage the 300-meter (300-yard) target with 5 rounds from the fighting-supported position and with 5 rounds from the prone-unsupported position.

Standard:
Demonstrate consistent application of the four fundamentals in the integrated act of shooting.  Obtain eight hits out of ten shots on the 75-meter (100-yards) target; fourteen hits out of twenty shots on the 175-meter (200-yard) target; and five hits out of  ten shots on the 300-meter (300-yard) target

Note:  Yard measurements shown are to show the distance for KD ranges ie.  If on a firing range the firing line is 75 meters from the target.  To match, on a KD range the firing line is 100 yards from the target.  

Safety
 

Requirements 
Safety briefing and local range safety requirements. 

Note:
The safety briefing will include items particular to the local area and may be developed locally

SAFETY BRIEFING EXAMPLE:

1.  Electrical Storms (when appropriate).  Take precautions against anyone being hit by lightning.

2.  Snake Bites (when appropriate).  The most common poisonous snakes to be found on this range are _________________.

In training areas, they may be found in fighting positions and bunkers.  Always observe an area very closely before training.

3.  Heat Casualties (when appropriate).  When you are active in a hot climate with high humidity, the body becomes overheated.  You may become a possible casualty from the heat as the body temperature rises above normal temperature.

4.  Cold Weather Injuries (when appropriate).  Adequate dry clothing is the key to prevention of cold weather injuries.  Supervisors at every level will ensure that their subordinates are adequately protected during cold weather.

5.  Weapons Handling  Weapon muzzles must be pointed in the air and downrange at all times.  During live-firing, all weapons must be presumed loaded and must, therefore, never be pointed at anyone or anything.  Weapons must be loaded on command only.  Before firing any exercise, the safety limits of the range must be pointed out and their purpose explained.

Risk
This class is assigned a risk level of: MEDIUM
Assessment
      Potential risk: Produced locally.

Level


Environmental      It is the responsibility of all soldiers and DA civilians to protect the environment from

Consideratons:      damage.  Units/installations will prepare an environmental risk assessment using the before, during, and after   checklist and the risk assessment matrixes contained in The Unit Leader's Handbook for Environmental Stewardship (TC 5-400, Chapter 5).  The checklist should be supplemented locally using state and local environmental regulations applicable to your area.


Performance on this terminal learning objective will be evaluated IAW this lesson standard and with  a hands-on end-of-phase test Evaluation and reinforced during the field training exercise.  Soldiers must receive a “GO” on the end-of-phase test and be able to satisfactorily accomplish the tasks in a field environment.


Instructional


Lead In:             During this period of instruction, you will be given instruction on the effects of wind,  gravity, and strike of the bullet, to include adjusted point of aim.  You will be given 40 rounds to engage single stationary feedback targets at ranges of  75, 175, and 300  meters (100,200,300 yards)  during daylight hours.  Twenty targets will be engaged from the fighting-supported firing position and 20 targets will be engaged from the prone-unsupported firing position.  This period of instruction has been designed to teach the techniques of engaging targets with precise, well-aimed fire.  This is not a time-stressed exercise.  In the event that the cadre note that a confirmation zero is needed you will be given 6 rounds to confirm zero on the 25 meter line.

Value Note:  This lesson provides soldiers with another opportunity to reinforce the Army Core Value of duty in the four fundamentals of marksmanship and in zeroing the rifle.  It is a soldier's duty to master marksmanship.  Soldiers will also be provided instruction in how to properly engage targets with an M16A2 rifle, fulfilling the obligations of duty.  Soldiers will practice the value of personal courage by performing immediate action on the M16A2 rifle to reduce a stoppage. They will continue their training under range firing conditions; always keeping in mind their respect for fellow soldiers and loyalty to the unit by doing their part to ensure safe and effective training for all.



SECTION III. 
PRESENTATION


A. ENABLING LEARNING OBJECTIVE A

TRANSITION:
Up to this point of your Basic Rifle Marksmanship training you have learned the basic characteristics of your weapon, conducted dry fire exercises, shot grouped your weapon, zeroed your weapon on a 25 meter live fire range. Now it is time to engage actual distance targets to gain downrange feedback.   By now you should be familiar and comfortable with you weapon.  You know how it feels when you shoot it.  You know that you can generally get the rounds on the zero target at 25 meters and feel confident in your basic skills.  Today we will apply those skills in stationary downrange targets ranging from 75 to 300 meters.  Prior to actually firing rounds we will discuss some of the elements that will effect the flight of the round.

Action:
Effects of wind and gravity

Conditions:
Given a block of instruction and practical exercise on the effects of wind and gravity on the M16A2 rifle on a known distance range

Standards:
Understand and apply to future training to adjust for wind and gravity in engaging targets and known distances.

Lead In:   In order to obtain maximum results on the field of battle, it is necessary that the rifleman be trained in certain fundamentals prior to engaging a combat targets.  It is essential that every shooter periodically re-familiarize himself with the fundamentals of  marksmanship regardless of his years of shooting experience.  Even the experienced shooter will develop a deficiency from time to time in the application of certain fundamentals.

a. Learning Step/Activity: Review on the fundamentals of marksmanship.

Method of instruction: Lecture/Conference
Instructor to student ratio is: 1:220
                      Time of instruction  5 min

                      Media: Visual aid and demonstration

(1) Steady Position.

                      (a)  Fighting position-supported.

(b) Prone unsupported.

(2) Aiming/Preferred aiming points.

(3) Breath control.

(4) Trigger squeeze.

b. Learning step/Activity:  Peer coaching.

      Method of instruction: Lecture/Conference
      Instructor to student ratio is: 1:220
                     Time of instruction  5 min

                     Media: N/A

(1) The peer coach's immediate objective is to ensure the shooter is applying the four fundamentals correctly -- for example, aiming, steady position, trigger squeeze, and breathing

(2) The coach must be able to detect errors and determine their cause.  He must also be able to calm the shooter and inspire him to practice the fundamentals correctly
(3) Peer coaches must position themselves on the shooter's firing side to observe and see that he has good steady position; breathes correctly; applies correct pressure during trigger squeeze; flinches, jerks, or bucks by watching his head, shoulder, trigger finger, and non-firing hand and arm; correctly marks the shooter's scorecard after checking target
Note:  Conduct a check on learning and summarize the learning activity.

   c.  Learning Step/Activity:  Effects of wind and gravity

       Method of instruction: Lecture/Conference
       Instructor to student ratio is: 1:220
                      Time of instruction  30 min

                      Media: Visual aid and demonstration

(1)  Effects of Wind and Gravity: All soldiers should have some knowledge of bullet trajectory.  A projectile traveling through the earth's atmosphere at a high rate of speed is acted upon by various forces and elements.  Only two of these, gravity and wind, have enough influence on the trajectory of the bullet to be of practical significance to the rifleman.  The mechanism used to launch the bullet into stable flight at some 3,100 feet per, second is also a source of many variables.  These variables will not be discussed in detail because they have no practical signi​ficance here.  The trainer should be aware though, that the average rifle/ammunition combination used by the soldier is capable of firing shot groups with a spread of 1/2 to 1 inch at 25 meters without firer error.  The point is that even if the firer does everything perfectly, his shot group may be up to an inch across.  However, the firer error alone should not be more than 1/2 inch at 25 meters which means that the combination of firer (with proper training), weapon, and ammunition is capable of hitting every target presented on the record fire range.

(2)  Range versus shot group size. Shot group size relates directly to range (distance) for example, two bullets that hit a 25 meter target 1 inch apart.  In effect, the angle created by these two bullets between the rifle at the 25 meter line will not change as the bullets continue downrange.  There​fore, the bullets will be 2 inches apart at 50 meters, 3 inches apart at 75 meters, and so on, to a 12 inch spread at 300 meters.  At 175 meters, they will be 7 inches apart.  Thus, a shot group at 175 meters will be 7 times larger than a group at 25 meters.   Remember, the angles do not change; therefore, the range (175) divided by the zero distance (25) is equal to the expected increase in shot group size (7X).

   (3)  Compensating for the Effects of Gravity:   When using a weapon that has been battlesight zeroed for 300 meters, and the soldier wishes to engage a target at a different range, there are two approaches: (1) sight adjustment or (2) adjusted aim point holdoff.

a.  Sight Adjustment.  Teaches the shooter to zero for each range and aim at the target center of mass.  This technique places all bullets on the target but seldom will a soldier have time to adjust his sights in combat.

   b. Adjusted Aim Point.  The second technique is to teach firers to aim below center of mass at ranges less than 250 meters, at center of mass at 250 and 300 meters.  This technique provides a higher center of target hit probability when employed by well trained firers.  A poten​tial problem does exist in that the inexperienced firer may be confused by changing his point of aim from center of mass at all ranges. 

Note: This method of adjustment will not be practiced during downrange feedback.  

(4)  Adjustment of aiming point. When teaching soldiers to adjust their aiming point, the first rule must be "when in doubt, Aim center of mass."  Teaching an adjusted aiming point is intended to increase hit probability.  It will, when it is properly presented.  However, soldiers can be easily confused by an adjusted aiming point so that teaching them to adjust their aiming point could actually result in a degraded performance.  Therefore, all soldiers should be taught to aim at target center ​of mass unless: they are confident that they know the range to the target; they have just engaged a close target and missed (presumably high); they have just engaged a distant target and missed (presumably low); or the strike of the bullet has been previously observed.  It is important that soldiers who can greatly improve their shooting performance by adjusting point of aim to allow for the effects of gravity be given the correct information which will allow them to do this.  It is also important not to degrade the performance of soldiers who cannot cope with an adjusted aiming point.  This can be accomplished by emphasizing the rule of "when in doubt, aim at target cener.

 
(5)  The Effects of Wind.    (Stress that the soldier should not use the “Hold Off” or “Kentucky Windage” during this exercise. 

a.  For practical purposes, the same gravitational forces are at work   all the time.  However, the effects of wind will vary based on changes in wind speed and direction.  While wind is not a major consideration at close range, it becomes significant beyond 150 meters.  A 10 mile per hour wind is not uncommon on most ranges.  If it is blowing directly from the side across the range, a full value wind will move the bullet approxi​mately 7 inches.

b.  The trainer should also understand that the wind's curve does not change uniformly in relation to range (that the effects of wind at longer ranges are much greater than at shorter ranges). However, the wind effect is uniform in relation to wind speed at 175 meters, a 5 miles per hour wind moves it 5 inches, a 15 miles per hour wind moves it 7 1/2 inches, and a 20 miles per hour wind moves it 10 inches.

Instructor Note:  The instructor must emphasize that:

a. Peer coaching must be used during this period of fundamental training.

                                       (1)  The peer coach's immediate objective is to ensure the shooter is applying the four fundamentals correctly ​for example, aiming, steady position, trigger, squeeze, and breathing.

(2)  The coach must be able to detect errors and determine their cause.  He must also be able to calm the shooter and inspire him to practice the fundamentals correctly.

 (3)  Peer coaches must position themselves on the shooter's firing side to observe and see that he:

 (4)  Has good steady position, and breathes correctly.

 (5)  Applies correct pressure during trigger squeeze.

 (6)  Determine whether he flinches, jerks, or buck by watching his head,  shoulder, trigger finger, and nonfiring hand and arm.

  (7)  Correctly marks the shooter's scorecard after checking target
        b.  Demonstrate and explain how the spotters and pasters are used.

                 c.  Conduct range orientation and safety briefing.  Then organize the unit into groups as large as the.firing points will accommodate: two groups on the firing line, one firer and one coach to each point. Each soldier will fire the  feedback exercise in sequence and then change over and become the pit.

Note:  Three groups are required when a KD range pit detail is needed.

Note:  Conduct a check on learning and summarize the learning activity
B. ENABLING OBJECTIVE B

TRANSITION:     Now that you have reviewed the four fundamentals of marksmanship, the importance of peer coaching.  Received training on the effects of wind and gravity, and adjusted aiming points we must go to the next level before receiving downrange feedback:

Action:
Obtain downrange feedback at 75, 175, and 300 meters (KD range 100, 200, 300 yards).

Conditions:
Day, given an Ml6A2 rifle, in helmet and LBE, on a known distance or modified field fire firing range, engage F‑ and E‑silhouettes at 75 meters (100 yards), with 5 rounds from the prone unsupported position and with 5 rounds from the supported position; engage the 175 meter (200 yards) target from the supported position with 10 rounds and with 10 rounds from the prone unsupported position; engage the 300 meter (300 yards) target with 5 rounds from the supported position and with 5 rounds from the prone unsupported position.



Standards:
Demonstrate consistent application of the four fundamentals in the integrated act of shooting and obtain eight hits out of ten shots on the 75 meter (100 yards) target; fourteen hits out of twenty shots on the 175 meter (200 yard) target; and five hits out of ten shots on the 300 meter (300 yard) target.



1.
Learning Step/Activity:  Obtain Downrange Feedback

Method of instruction: Lecture/Conference/Practical Exercise
Instructor to student ratio is: 1:220
               Time of instruction: 7 hrs 

               Media: Visual aid and demonstration
2.  INSTRUCTIONAL INTENT:  To develop in every soldier the confidence, will, knowledge, 
and skills required to consistently deliver accurate, well‑aimed rifle fire against a variety of combat targets out to ranges of 300 meters (yards).

A.  Basic Steps.  The fundamentals that the soldier must learn in his progressive marksmanship training are broken down in to three phases: preliminary rifle instruction (PRI), downrange feedback (known distance or modified field fire) range firing, and field firing on trainfire ranges. In order to obtain optimum results, it is necessary that these phases‑be taught in sequence if the objectives of Army marksmanship training and sustainment are to be satisfied. The accomplishment of these three phases should be considered basic and necessary to teach the soldier to apply correct techniques of rifle marksmanship when functioning as an individual in combat.

B.  Downrange Feedback Range Firing (Known Distance or Modified Field Fire).  It is during this phase that the shooter has the unstressed opportunity to put the fundamentals of marksmanship into actual practice at actual target distances.  This practical application phase on the downrange feedback (KD) range serves three important purposes:

(1)   To train the soldier in the ability to hit a preselected spot with one shot by using basic marksmanship fundamentals.  This feedback helps teach him to understand the factors that cause hits and misses, and to make corrections when necessary (effects of wind and gravity, and adjusted aim point) during future firing exercises.

           (2)  To build the soldiers confidence in his ability to consistently hit the target with one well aimed round.

           (3)  To enable the soldier to see the effects of  battlesight zero at real distance range.

NOTE:  Temporary modification to Period 6, conducted on MFF ranges.  When only one modified field fire range is available or a large unit strength is encountered, especially during winter months, the following changes will be made to the conditions and standards.    During the feedback firing, soldiers will receive feedback after six rounds, as follows:  6 rounds supported at 75 meters; 6 rounds prone unsupported at 75 meters; 6 rounds supported at 175 meters; 6 rounds prone unsupported at 175 meters; and 6 rounds supported,  followed by 6 rounds from the prone unsupported at 300 meters.  (300‑meter feedback provided after 12 rounds)

Standards will be modified as follows:

Achieves 9 hits out of 12 shots at 75 meters; 8 hits out of 12 shots at 175 meters; and 6 hits out of 12 shots at 300 meters.

Ammunition requirements will be 42 rounds vs 46 rounds for standard range.

C. The following are targets used on the downrange feedback training:
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Note: Conduct a check on learning and summarize the learning activity

C.

  ENABLING LEARNING OBJECTIVE C

TRANSITION:
During the first phase of today’s training each of you learned the four fundamentals of rifle marksmanship.  At this station each of you will identify the correct placement of the aiming point with the M15A1 sighting device and the target box and paddle.  You will be given an explanation and have practical application with the M15A1 sighting device and the target box and paddle. 

Action:
Demonstrate consistent aiming (Station #1).

Conditions:
Given an M16A2 rifle, M15A1 sighting device, target box, pencil and paper, and target-box paddle.

Standards:
Each soldier will acquire a sight picture six consecutive times without error and dry fire two consecutive three-round shot-groups that will fit within a 2-centimeter circle.

1. Learning Step/Activity: Review  (Station #1).
Method of instruction: Practical Exercise (PE)

Instructor to student ratio is: 1:55
Time of instruction: Concurrent Training

Media: Practical exercise with Actual equipment.

a. Range safety procedures. 

b. Coaching responsibilities.

2. Learning Step/Activity: M15A1 sighting devices.

Method of instruction: Practical Exercise (PE)

Instructor to student ratio is: 1:55
Time of instruction: Concurrent Training

Media: Practical exercise with Actual equipment.

a. The M15A1 sighting device is a cardboard device designed to demonstrate correct point of aim.

b. The front of the card has an opening (the “rear sight aperture”) through which two inserts are visible:

(1) The front sight post and blades are set to show perfect sight alignment.

(2) An “E” silhouette target that is independently movable to teach correct center of mass aiming point.

c. The M15A1 also provides for demonstration of the proper relationship between the front sight post and the silhouette target.  Proper placement of the aiming point should be demonstrated by the trainer.

3. Learning Step/Activity: Dominant eye training aid.

Method of instruction: Practical Exercise (PE)

Instructor to student ratio is: 1:55
Time of instruction: Concurrent Training

Media: Practical exercise with Actual equipment.

a. Cut a 1-inch circular hole in the center of an 8 by 10-inch piece of material (can be anything from paper to plywood).

b. The trainer positions himself approximately 5 feet in front of the soldier.  The trainer closes his non-dominant eye and holds his finger up in front of and just below his dominant eye to provide the soldier with an aiming point.

c. The soldier holds the training aid with both hands at waist level and looks with both eyes open at the trainer’s open eye.  With both eyes focused on the trainer’s open eye and arms fully extended, the soldier brings the training aid up between himself and the trainer while continuing to look at the trainer’s eye through the hole in the training aid.  The soldier’s eye the trainer sees through the hole in the training aid is the soldier’s dominant eye.

1. Learning Step/Activity: Target box and paddle exercise.

Method of instruction: Practical Exercise (PE)

Instructor to student ratio is: 1:55
Time of instruction: Concurrent Training

Media: Practical exercise with Actual equipment.

Note: The purpose of the target-box exercise is to teach and to permit the soldier to practice correct placement of the aiming point.  The exercise requires a target box and paddle on which is printed a scale silhouette, a box on which is attached a plain piece of paper, a pencil, and a team consisting of a firer and a target man.

Note: Target-box exercise: This station is conducted by the drill sergeant/cadre and will use the coach-and-pupil method.  The students will be divided into three equal groups: shooter, coach, and target man.  Each soldier will dry-fire the exercise until they have demonstrated six out of six of the aim points within the plastic target-box paddle’s 4 cm template.  Coaches will concentrate on the shooter’s center of mass aiming. 

a. The firer places the rifle “firmly” in the target box and assumes a modified prone firing position alongside of it.  While looking through the rifle sights, the firer motions the target man to move the target box in line with the sights.  It is important to ensure that the target box is 25 meters from the muzzle of the weapon, since the scaled silhouettes on the target paddle are scaled to depict a 25-meter E-silhouette target, viewed at 25.  With the firer and target box in position, the target man sits on the box and holds the target paddle anywhere against the sheet of paper.  The firer obtains correct sight picture.  With one hand he then motions the target man to move the target in the desired direction so that the scaled silhouette appears in proper position above the front sight post.  After the firer has aligned his sights and target, he gives the signal to mark the paper by marking through the small hole in the paddle.  The paddle is then removed and the target man marks the spot #1.  The paddle is once again placed at a different starting point against the sheet of paper and the exercise is repeated two more times.  After the third shot, the three points are triangulated and labeled as shot-group #1.  The exercise should be repeated as many times as necessary to achieve two consecutive shot-groups that will fit into the same 2-centimeter circle.

Note: An instructor must monitor the exercise.  The instructor should not only observe the soldier as the rifle is sighted, but must discuss shot-group size and placement relative to sighting errors.  Only when the instructor is satisfied that the soldier is proficient in sighting the weapon the 3 man team should rotate.

2. Learning Step/Activity: Conduct target-box exercise.

Method of instruction: Practical Exercise (PE)

Instructor to student ratio is: 1:55
Time of instruction: Concurrent Training

Media: Practical exercise with Actual equipment.

a. Students begin practical application (dry-fire).

Note: If the groups are scattered, either the weapon or the paper is not secure.  An instructor must monitor the exercise.  The instructor should not only observe the soldier as the rifle is sighted, but must discuss shot-group size and placement relative to sighting errors.  Only when the instructor is satisfied the soldier is proficient in sighting the weapon should the target man exchange roles and become the firer.

b. Clarify soldiers’ questions.


D.

ENABLING LEARNING OBJECTIVE D

TRANSITION:
During the first phase of today’s training each of you learned the four fundamentals of rifle marksmanship and firing positions.  By applying this knowledge you can effectively engage your targets both on the firing line and on the battlefield.  During this phase of instruction you will demonstrate your ability to perform the modified dime/washer exercise.

Action:
Conduct dime or washer exercise (Station #2).

Conditions:
Given an M16A2 rifle, a dime or washer balanced on the modified dime/washer device while in the prone-unsupported and foxhole supported firing positions and sighted in on a secured 25-meter zero target at 25 meters.

Standards:
Execute six out of six consecutive (Dry-fire) shots during shot grouping without dropping the dime or washer in the prone and foxhole while following range safety procedures.

1.  Learning Step/Activity: Review  (Station #2).
Method of instruction: Practical Exercise (PE)

Instructor to student ratio is: 1:55
Time of instruction: Concurrent Training

Media: Practical exercise with Actual equipment.

NOTE: The purpose of conducting this station on a 25-meter range is to facilitate the introduction of range organization and procedures and safety.  These subjects should be tied into the principal objective of teaching and practicing the common characteristics of good steady positions.

a. Range safety procedures.

b. Dime or washer exercise and standards 6/6 consecutive from foxhole and prone.

c. Coaching responsibilities.

2. Learning Step/Activity: Modified Dime/washer exercise.

Method of instruction: Practical Exercise (PE)

Instructor to student ratio is: 1:55
Time of instruction: Concurrent Training

Media: Practical exercise with Actual equipment.

a. The exercise is carried out in two-soldier teams.  The firer assumes a foxhole supported firing position and is critiqued by the assistant and instructor.  The assistant assumes a position slightly forward of the muzzle and on the side of the rifle opposite the firer.  

b. The assistant then positions himself so that he can watch the firer’s eye and trigger finger.  Instruct the firer to cock the rifle and aim at the E-silhouette with a single zero target stapled in center at 25 meters.  When the firer is on target, the assistant balances the dime or washer on the modified dime/washer device so that it does not touch the flash suppressor.  

c. The assistant tells the firer, “Ready,” and closely observes the firer during the trigger squeeze.  If the washer drops from the barrel during the trigger squeeze, the assistant informs the firer of the cause.  The rifle is then re-cocked and the exercise repeated. The purpose of the exercise is for the firer to dry-fire 6 of 6 consecutive shots without causing the dime or washer to fall.  (Repeat this exercise from the prone unsupported firing position)
Note: One target will support 4 to 6 coach-pupil teams and can be adjusted to meet local requirements.  This will be the same target configuration used during the subsequent live-fire period.  The peer coaches’ objective is to position themselves and detect errors in steady position, breathing, and trigger squeeze while critiquing the shooter’s performance.





E.
ENABLING LEARNING OBJECTIVE E

TRANSITION:
In the previous lesson you learned how to perform immediate action or SPORTS.  Today you will practice SPORTS. It is critical that you master this task to increase your chances of qualifying expert and surviving on the battlefield

Action:
Correct malfunctions of an M16A2 Rifle  (Station #3).

Conditions:
Given an M16A2 rifle, two rounds of dummy 5.56- mm ammunition and a magazine, from the prone-unsupported position.

Standards:
Each soldier must demonstrate the ability to reduce a stoppage by applying the six steps of immediate action.

1. Learning Step/Activity: Review (Station #3).

Method of instruction: Practical Exercise (PE)

Instructor to student ratio is: 1:55
Time of instruction: Concurrent Training

Media: Practical exercise with Actual equipment.

a. SPORTS

b. Load and unload an M16A2

2. Learning Step/Activity: Immediate action.

Method of instruction: Practical Exercise (PE)

Instructor to student ratio is: 1:55
Time of instruction: Concurrent Training

Media: Practical exercise with Actual equipment.

a.  This is the unhesitating application of a probable remedy to reduce a stoppage without investigating the cause.  The procedure is as follows: 

Note: Have demonstrator perform immediate action (SPORT) while instructor explains each step.

b. Talk soldiers through immediate action step-by-step.

(1) SLAP upward on the bottom of the magazine to ensure it is fully seated.

(2) PULL the charging handle fully to the rear.

(3) OBSERVE the ejection of a live or expended cartridge.  Look into the chamber and        check for obstruction.

(4) RELEASE the charging handle to feed a new round in the chamber.  DO NOT RIDE THE CHARGING HANDLE FORWARD.

(5) TAP the forward assist.

(6) SQUEEZE If the weapon still will not fire, look for trouble and apply remedial action.

Note:  Immediate action is to be applied only one time for a given stoppage. 
c. If only a pop is heard and no recoil, and a case is ejected:

(1) Lock the bolt to the rear.

(2) Place the selector switch on SAFE.

(3) Have the bore rodded (cleared) (for training only).

a.  Have soldiers’ practice conducting a function check.

d. If a complete round is ejected:

(1) Release handle quickly.

(2) Depress forward assist assembly.

(3) Attempt to fire.

e. If ejection does not take place:

(1) Check for round in chamber.

(2) If chamber is clear, proceed as outlined in Paragraph 4.

3. Learning Step/Activity: Remedial action.

Method of instruction: Practical Exercise (PE)

Instructor to student ratio is: 1:55
Time of instruction: Concurrent Training

Media: Practical exercise with Actual equipment.

a. Attempt to place selector lever on SAFE.

b. Remove magazine.

c. Pull charging handle rearward until the bolt locks to the rear.

d. Place the selector lever on SAFE (if not accomplished in step a).

e. Inspect chamber.

f. Rod (clear) the bore (for training only). 

g. Reload and attempt to fire.

Note: Conduct a check on learning and summarize the learning activity.

4. Learning Step/Activity: Conduct SPORTS.

Method of instruction: Practical Exercise (PE)

Instructor to student ratio is: 1:55
Time of instruction: Concurrent Training

Media: Practical exercise with Actual equipment.

a.    This station is conducted by the unit cadre and drill sergeant.  The training group will be organized into coach-and-pupil teams for this exercise.  The shooter will be provided two dummy rounds of 5.56-mm ammunition and an E-silhouette target at 25 meters, with a standard zero target placed in the center as an aiming point.  The shooter will take up a good prone-unsupported position, aim, and dry-fire at the aiming point, followed by the performance of immediate action, and re-aim and dry-fire at the target.  The soldier will practice until he can correctly complete the sequence within 5 seconds, then rotate with the coach.  Coaches will position themselves to observe the steady position, trigger squeeze, and the correct application of S.P.O.R.T.S. to clear a stoppage (simulated).

SECTION IV.
SUMMARY

Method of instruction: L/C


Instructor to student ratio is: 1:40

Time of instruction: .10 min.

Media: N/A

a.  Summary:  (Developed locally.)  Recap main points.

(1) Review 4 fundamentals

(2) Review effects of wind and gravity

(3) Review confirming zero and downrange feedback




Review/
During this lesson you learned how to the effects of wind and gravity can have on the individual soldier’s weapon.  You were able to confirm your zero on a real distance target and obtain actual feedback on multiple distances of targets.  This is in preparation of you next learning objective for Basic Rifle Marksmanship.

NOTE:
Repeat the terminal learning objective of the lesson:  OBTAIN DOWNRANGE FEEDBACK

NOTE:
Determine if the students have learned the material presented by soliciting student questions and explanations.  Ask the students questions and correct misunderstandings.


Check on
         
Learning
            

QUESTIONS

NOTE:
Solicit and answer the student’s questions. 


Transition      Basic Rifle Marksmanship is the skill that we must all possess.  This portion of training

Into                 has given you a small piece of what you must ultimately accomplish.  To qualify with
Next               your personal weapon.  Your next lesson is to engage single timed targets on ranges of 75,              Lesson           175 and 300 meters. 


SECTION V.
STUDENT EVALUATION


Testing


Requirements
Obtain downrange feedback


NOTE:
Rapid, immediate feedback is essential to effective learning.  Schedule and provide feedback on    the evaluation and any information to help answer student’s questions about the test.  Provide remedial training as needed.

Feedback
1.  Provide remedial training on site as needed.

Requirement
2.  Establish concurrent station for training re-enforcement.


NOTE:   END OF LESSON

APPENDIX A:   INSTRUCTOR INFORMATION

Note:  To enhance the trainer’s capability to teach Basic Rifle Marksmanship, he must be the expert.  Instructor Reading gives the instructor background on the period of instruction in which he is teaching.  This is general knowledge and does not have to be taught to the student, however is necessary background information that the instructor should know.

DOWNRANGE FEEDBACK

GENERAL

The term "downrange feedback" is generally used to describe any training method that provides precise knowledge of bullet strike (exactly where bullets hit the intended target and exactly where bullets miss the intended target) at ranges beyond 25 meters.  This section discusses a downrange feedback procedure that requires the soldier to walk from the firing line to the targets to locate bullet strike.

Marksmanship research has revealed that the inclusion of downrange feedback in a marksmanship program will improve soldier's shooting proficiency and will improve record fire scores.  Downrange feedback may be incorporated into any portion of a unit marksmanship program.  However, an ideal sequence is to conduct downrange feedback following 25 meter firing and prior to firing on the field fire range.

BACKGROUND

Probably the most serious shortcomings of the previous marksmanship program was the lack of precise feedback.  The previous program included firing on the 25 meter range for pur​poses of weapons zero and then all skill practice all learning ​was performed on a field fire type range with pop up silhouette targets which provided, at best, only hit/miss information to the firer.  This very general type of information was found to be an inadequate learning environment for the bad shooter as well as the good shooter.  The bad shooter missed a majority of targets and this did not provide sufficient information for himself or a trainer to diagnose shooting problems and take corrective action.  If five targets are engaged and five targets are missed, it can be assumed that something is wrong, but there is little indica​tion of the specific problem.  The good shooter hit a majority of targets, but not knowing if his hits were high, low, left, or right of the target center, and not knowing where his misses were, he was unable to refine his shooting skills to their full potential.

Some  years ago when the known distance (KD) range was used for marksmanship training, the shooter was provided information concerning the precise hit or miss location of virtually every bullet fired.  Over the years, program changes that were designed to reduce training costs by firing less ammunition and to reduce training time to allow time for other important subjects, resulted in the elimination of the minimum firing experiences necessary to acquire shooting skills.  The purpose of

the downrange feedback exercise is to include precise knowledge of bullet strike during the initial learning process and during refresher training so that soldiers have confidence in their shooting ability some knowledge of what happens to bullets at ranges that allows for a meaningful training experience on the field fire range.

During basic rifle marksmanship (BR-06), downrange feedback is conducted with paper targets at 75, 175, and 300 meters or yards for KD and alternate ranges.  Five‑round groups are fired at the 75, 175, and 300 meter targets.  Half of the bullets are fired from the supported position and the other half from the prone unsupported position. After each group is fired, soldiers move downrange, place spotters in the holes made by the last 5 shots, put pasters on any previous holes in the target, receive a critique from instructor/cadre, and make any necessary sight changes.  Army Training Centers with available KD ranges conduct a modified version of downrange feedback on the KD range.

TYPE OF FEEDBACK TRAINING

A good unit marksmanship program should include some type of downrange feedback training in its marksmanship program.  The procedures described herein, using feedback targets that are designed for this purpose, can be used on any existing field fire range with the construction of some simple target holding frames.  However, units may design their own downrange feedback training to accommodate available facilities.  Any silhouette target with a backing large enough to catch all bullet misses can be set up at any range for example, it would be ideal if the configuration of weapon zero could be conducted at the actual zero range of 300 meters.

When good downrange feedback training is conducted, soldiers will have knowledge of what happens to their bullets at ranges, will have refined their zeroes, and will have con​fidence that they can hit targets at range.

DOWNRANGE FEEDBACK TARGETS

The 75 meter feedback target is the size of an actual F ​silhouette target, with six inches cut from the bottom to allow for the target holding mechanism and skip plate. It is designed so that when viewed from a distance of 75 meters, the soldier will see something similar to a standard F‑type silhouette on the field fire range.  However, there are three important dif​ferences.  The target and surrounding space are large enough to capture all bullets fired. The soldier will move to the target and actually locate each bullet hole, and information similar to that on the zero target has been overprinted to assist in  making sight adjustments.  The 12 centimeter circle provides a standard equivalent to the 4 centimeter requirements on the zero range. An "X" is placed in the bottom portion of the circle to show the soldier where he must aim on this target for his bullets to hit target center when his rifle is zeroed. This target may be utilized at any range to capture bullet strike. However, the overprinted material will not be valid at any range except 75 meters.

The 175 meter feedback target is designed for use at 175 meters and has the same features as the 75 meter target. It is important to know that this is actual round feedback at real distance.   For example, when engaging this actual size target at 175 meters from a supported position, it is a closer approximation to the actual task of battlesight than the scaled target at 25 meters.  Therefore, by allowing for the strike of the bullet, which is approximately 3 inches above point of aim and for any significant wind, this exercise can contribute to a refinement of the zero.

The 300 meter feedback target is designed for use at 300 meters and has the same features as the other two targets.  The "X" placed center‑of‑mass shows where the aiming point should be for the majority of rounds to hit in the circle.  

CONDUCT OF DOWNRANGE FEEDBACK

The downrange feedback exercise must be conducted within the constraints of time, ammunition, and ranges available.  As a rule, training should be conducted to provide feedback a maximum number of times.  In other words, if 30 rounds were available for training, shooting 3 round shot groups 10 times would be prefer​able over shooting 5 round shot groups 6 times (5 round groups are used in BR-06) due to time  and distance constraints) of course, any group larger than five would provide less feedback.

       The conference associated with training or concurrent stations should include detailed explanations of the targets (how the 12 centimeter circle on the 75 meter target and the 28 centimeter circle on the 175 meter equates to the 4 centimeter zeroing standard on the 25 meter range, the small differences that should be experienced between point of aim and bullet strike, how the grid can be used for making sight adjustments, and how the targets should be marked), how wind can be expected to affect bullets with direct reference made to existing wind conditions, as well as emphasis on the fundamentals of shooting.

The marking of all bullet holes is very important.  When the initial shot group is fired, spotters should be placed in each bullet hole, placing white spotters on the silhouette and black spotters off the silhouette.  This procedure ensures that the soldier has found all of his bullets, the tower operator can direct instructors to those soldiers having the greatest problems, trainers/coaches can make a faster assessment of shooting problems, soldiers can see their performance when they get back to the firing line, and with everyone else on the firing line seeing their performance, they will be motivated to shoot better. On the second and subsequent trips to the target, the spotters should be moved and placed in the holes of the new shot group and the old holes must be pasted, using black pasters on black and the white pasters on white.  Failure to paste all bullet holes will make this training ineffective because the soldier does not receive feedback when he cannot clearly identify all bullets of his last shot group.

Having speakers set up downrange so soldiers at the 75, 175, and 300 meter line can hear the tower operator, allows instructions to be passed on while soldiers are moving to the targets and waiting for an evaluation of their performance by a trainer.  The tower operator is also in a position to assess the effects of wind by a quick review of all firing performances, and this apparent effect of wind should be pointed out to the soldiers.

SUMMARY

Downrange feedback provides precise knowledge of what happens to bullets at range.  It provides for an effective transition between 25 meter firing and firing on the field fire range.  Having precise knowledge of where all bullets are hitting or missing the target, the bad shooter (with instructor assistance) can improve his performance and the good shooter can bring his shots to target center, developing the knowledge and skills required to perform with confidence on the field fire range, where only hit or miss information will be available.

BALLISTICS

GENERAL

Ballistics is a science which deals with the motion and flight characteristics of projectiles.  This section discusses ballistics applicable to the M16A2 rifle.  The study of ballistics falls into three general categories: internal ballistics, concerned with what happens to the bullet before it leaves the muzzle of the rifle; external ballistics, which deal with those factors affecting the flight path of the bullet between the muzzle of the weapon and the target; and terminal ballistics, which deal with what happens to the bullet when it comes in contact with the target.  There is an increasing need for commanders and marksmanship trainers who have some knowledge of ballistics because of new consideration for moving target training, engagement of longer range targets, general efforts to improve marksmanship, and the introduction of lasers to rifle training.

When the bullet is launched into the earth's atmosphere at some 2,200 mph, it is acted upon by various forces and elements.  As the temperature rises, the bullet will hit higher.  As the atmospheric pressure rises, the bullets will hit lower. T he higher the humidity, the lower bullets will strike.  A strong wind from the rear will cause bullets to hit high while a strong head wind will cause bullets to hit low. Shooting uphill or downhill will normally cause bullets to hit high.  Changing light conditions (bright to cloudy, different sun angles, etc.) can affect aiming and cause bullets to hit in different locations.  There are several slight differences associated with each round fired (bullet shape and weight, powder charge, chamber pressure, muzzle velocity, etc.) which influence the flight of the bullet.  These are the reasons why you will probably never see three bullets in the same hole.  It is necessary for the marksmanship instructor to know that many variables exist, but none of these factors influence the bullet enough that they should be taught to combat soldiers.  For the very small influence they have on the bullet, they will tend to complicate and confuse marksmanship training when time should be spent instead on the mastery of more fundamental factors.  For example, temperature has a very definite influence on the bullet. However, differences at close range are not measurable and differences at extended ranges are too small to make adjustments for.  If a rifle was hitting the center of a target at 250 meters when the temperature was 0 degrees Fahrenheit, when the temperature increased to 120 degrees Fahrenheit, the bullet would strike the target 3/4 inch higher.  One click of elevation at this range is almost 3 inches and it is certainly obvious that soldiers should not attempt to adjust their point of aim by 3/4 of an inch on a 250 meter target.

However, there are some factors which can influence the performance of the combat soldier to such an extent that they should be discussed in detail.

GRAVITY AND FLIGHT TIME

When the bullet leaves the muzzle of the weapon, it falls at essentially the same speed as it would if the bullet was dropped by hand.  The chart shows that the bullet drops 24 inches in a little over 1/3 of a second.  Hold any object approximately 24 inches above a surface and drop it, when a bullet is fired, it falls to earth in a very similar manner.  In fact, if you have a good stopwatch and good reflexes, you will note the object you drop from your hand takes something close to .38 seconds to hit the surface.

Initially, the bullet travels very fast, covering the first 25 meters at an average speed of close to 2,200 mph, but the last 25 meter segment shown on the chart (275 to 300 meters) is covered at an average speed of only about 1,450 mph.  On the other hand, gravity will cause the rate of bullet drop to increase as flight time increases.  As you can observe when you drop an object from your hand, the object will be traveling much faster the last few inches than it did the first few inches.  This is also true with a bullet which is fired from a rifle.  Additionally, since it takes the bullet longer and longer to travel as the speed slows, the effect of such factors as gravity and wind increase significantly as range increases.  Each band on the chart represents 25 meters, the width of the band indicating the length of time it takes to travel that 25 meter segment.  The drop in inches from the rifle bore line is shown on the left side of the chart.  For example, finding the number five on the left side of the chart and coming across to where the bullet is indicated, it can be seen that the bullet has dropped 5 inches when it reaches 150 meters and it has taken .17 seconds (column at right) to arrive.  Moving to the next bullet, it can be seen that the bullet drops an additional 2 inches between 150 meters and 175 meters and takes about .03 seconds to travel that additional 25 meter distance.

BULLETS AND LASERS

When using lasers for tactical training, some knowledge of ballistics will help to conduct more effective training and training which will not have a negative impact on the ability of soldiers to shoot real bullets.  For example, a man who is located 300 meters from the firer and running at a speed of 10 mph would travel a distance of 5 1/2 feet between the time the bullet was fire and the bullet arrived.  On the other hand, when a laser is fired at the same target, for all practical purposes, the laser beam reaches there immediately.  Check the thickness of this page and imagine something small enough to fit in that space more than 20 times that's how far the man moves between the time the laser beam is fired and the time it arrives.  This very significant difference in travel time coupled with the fact that the laser is not affected by gravity or wind may result in negative training if trainers are not aware of these factors. Additional discussion concerning the use of lasers is contained in Section 34.

. 

EFFECTS OF GRAVITY

GENERAL

This section provides details concerning the effects of gravity on the M16 bullet and provides guidance concerning what soldiers should be taught to compensate for the effects of gravity.  All soldiers should have a general knowledge of how the bullet is affected by gravity, and marksmanship instructors should be knowledgeable about the information contained in this section.

BACKGROUND

Teaching under the pre‑1982 program that the M16 fires a "flat trajectory" bullet, coupled with the absence of ranges or marksmanship programs that provided feedback of bullet strike beyond 25 meters, has resulted in a general lack of knowledge concerning the effects of gravity on the bullet.

During the development of the new marksmanship program, a major effort was made to include only those factors which were most relevant to the soldier's combat performance.  The aim was to simplify the program by presenting only those items which influence bullet strike enough to warrant training time.  Gravity was not taught in the old marksmanship program and it can certainly add complexity to the program.  However, it is considered important enough to the combat soldier that it is included within the marksmanship program.

BULLET DROP

The bullet is affected by gravity just as any other falling object.  Even though the bullet is traveling very fast, once it has been fired from the rifle, it falls to the ground in a similar manner as though it were dropped from the hand.  If the bore of the rifle was to be lined up on a 450 meter target (the same as looking through the bore and aligning the bore of the M16A2 with the target), the bullet fired from the M16A2 would hit 64 inches below the spot where the bore was pointing.  This much drop is hard to ignore if soldiers are to be effective marksmen.  However, there is a way to overcome most of this problem.

OVERCOMING GRAVITY

It is obvious that something must be done to overcome the effects of gravity and make the engagement of high priority targets as easy as possible.  The objective of the battlesight zero is to find a zero range that will allow for the engagement of targets out to the maximum possible range while requiring minimum adjustments to the aiming point.  A study of M16 trajec​tory data reveal that setting the sights to hit at 300 meters is the best compromise for hitting all targets from 0 to 375 meters without major adjustments to the aiming point.  The bullet stays very close to the line of sight, but this has been accomplished by pointing the bore well above the target.  The bullet drop from bore line applies.  The bore is actually pointing 16 inches above the aiming point at 250 meters and 24 inches above the point where the bullet will strike at 300 meters, etc.

With sketches normally showing only line of sight and tra​jectory, it appears the bullet rises and then falls, but this is not true.  The bullet's line of departure is the bore line, and it always drops from that line. It happens that the line of sight and the bullet trajectory coincide at 42 meters (the bullet starts out about 2.6 inches below the sights) and again at 300 meters, giving the illusion that the bullet rises and falls.

While the trajectory provides for the engagement of targets out to 375 meters, targets beyond this range would require major adjustments in the aiming point.  Therefore, after the 300 meter zero has been obtained, changing the elevation knob setting will prvide zeros out to 800 metters for area targets and 550 meters for point targets.  This provides for the effective engagement of targets from 375 meters out to the maximum effective range of the M16A2.

EFFECTS OF WIND

GENERAL

This section provides detailed information concerning the effects of wind on the M16A2 bullet. Marksmanship instructors should be very familiar with the information contained in this section, all officers and NCOs should have a working knowledge of wind effects on the bullet.  Also all soldiers should know, as a minimum, that wind can affect the bullet and which way they must aim to compensate for bullet displacement caused by wind.  The material in this section is appropriate for preparatory marksman​ship training or concurrent training and should be incorporated into all marksmanship training when wind can have an effect on the bullet.

BACKGROUND

Wind was not taught in the previous marksmanship program.  Perhaps it was not taught to simplify the marksmanship program or because it was impossible to accurately determine wind effects because the marksmanship program did not include precise feedback concerning bullet location.  In any case, there is a general lack of knowledge concerning the effects of wind on the bullet.  As with gravity, wind is included as part of the program because some knowledge of these effects on the bullet is necessary if soldiers are to be effective riflemen in some combat environ​ments.  In addition to the need for inclusion of instruction concerning wind effects into the current marksmanship program to improve firing performance out to ranges of 300 meters, the M16A2 has sights that are adjustable to ranges of 800 meters, making it even more important that some instruction concerning wind effects be introduced to all personnel.

WIND DIRECTION

For practical purposes, the exact same gravitational forces are at work all the time.  However, the effects of wind will vary greatly based on changes in wind speed and direction.  Wind is classified by the direction it is blowing in relationship to the shooter/target line.  Using the clock system to indicate direc​tion, winds which blow from the right (3 o'clock area) and winds which blow from the left (9 o'clock) are called full value winds because they have the most effect on the bullet.  Winds which blow at an angle from the front or rear are called half value winds because they have about 1/2 the effect on the bullet as they would if they were blowing from either 3 or 9 o'clock.  Winds which are blowing straight into the firer's  face or winds which are blowing straight into the target are termed no value winds because their effect on the bullet is too small to be of consideration to the soldier.  Once the wind direction has been determined, the wind speed must be estimated to know if it will have any significant effect on the bullet. A wind gauge may be used for precise measurement of wind velocity, but when a gauge is not available, velocity may be estimated by one of three common methods.  These are explained in the reference material.

Wind is highly variable and sometimes it will be quite different at the firing position that it is at the target.  The wind may be blowing relatively hard at the firing line, but the path of the bullet may be relatively well‑protected by trees, brush, or terrain.  The wind can vary by several miles per hour between the time a measurement is taken and the bullet is fired.   For these reasons, a great deal of training time should not be consumed trying to teach soldiers a precise way to measure wind speed.  It is important that they have a general understanding that wind can blow the bullet off course, but the trainer must be careful that the soldier does not overcompensate for this and miss targets as a result of applying too much holdoff for wind.

EFFECTS OF RANGE AND WIND SPEED

Wind acts on the bullet in a manner very similar to gravity as range increases, the effects of wind are much greater.  A 10 mph full value wind will move an M16A2 bullet out to ranges of 475 meters moving the bullet about 1/2 inch at 25 meters and about 46 inches at 475 meters.  Wind effects for all conditions can be determined.

Effects of wind are much greater a longer ranges; however, wind effects are uniform in relation to speed.  In other words, a 5 mph full value wind would have exactly 1/2 the effect, moving the bullet 5 inches at 250 meters than 10 inches, etc. A wind of greater speed would just increase bullet movement by a uniform amount a 15 mph wind would move bullets at all ranges 1 1/2 times more than a 10 mph wind, or 7 1/2 inches at 175 meters.

The same rule also applies to a half value wind.  A 5 mph half wind would move bullets 1/4 the amount, 3 3/4 inches at 300 meters.

Since no one should try to remember all the numbers, four ranges are highlighted, and it is suggested this may be an easy way to remember the general effects of wind. A 10 mph wind will move the bullet 10 inches at the range of 250 meters, and if this information is taken to the standard field fire range with targets at 75, 175, and 300 meters, then it is relatively easy to remember that a 10 mph wind will move the bullet 1, 5, 10 and 15 inches at the ranges of 75, 175, 250, and 300 meters respectively.  It may also help to convert these numbers to a 1 mph wind; 1/10 inch at 75 meters, 1/2 inch at 175 meters, 1 inch at 250 meters, and 1 1/2 inches at 300 meters, so that when the wind speed has been determined, it can be multi​plied times the mph figure to determine bullet displacement.

ADJUSTED AIMING POINT

Given the nature of the record fire course and the nature of combat, it is not appropriate to make sight adjustments for wind.  Therefore, the holdoff technique must be used to compen​sate for the effects of wind.  The placement of the aiming point which will cause bullets to hit target center when firing in a full value 10 mph wind is shown in FM 23‑9.  It is simply a matter of displacing the center of the front sight post into the wind and the number of inches shown for the particular range.

The first rule when adjusting the aiming point to compen​sate for wind should be exactly the same as for gravity "when in doubt, aim at target center."  For the shooter who can shoot a very tight shot group, wind may cause him to miss many targets because his small shot group will be blown completely off the target.  On the other hand, the bad shooter will not be penalized as much because his large shot group may result in a few bullets still hitting the target.  The point is that marksmanship trainers have an obligation to provide accurate information on the effects of wind so the competent shooters can take advantage of this information to improve their scores on the record fire course and to improve their combat performance.  At the same time, a clear cut rule must be established to aim at target center if you don't know what to do, so as not to degrade the shooting
 performance of less capable shooters.

SUMMARY

Wind has no serious effect on the M16 bullet at ranges out to 100 meters.  When engaging targets in excess of 150 meters in heavy winds, adjusting the aiming point into the wind will increase the probability of getting a hit.  Wind effects are uniform in relation to speed, that is, a 5 mph wind has 1/2 the effect of a 10 mph wind, and a 20 mph wind has twice the effect of a 10 mph wind.  Wind is a highly variable and training time should not be consumed teaching soldiers precise means of esti​mating wind speed.  All soldiers should know that if they miss a distant target on a windy day, adjusting their point of aim into the wind is necessary to compensate for the effects of wind if they miss a distant target and the wind is blowing from the right, they should aim to the right for the next shot.  A good guide for the initial adjustment is to split the front sight post on the edge of the target facing the wind.

The typical initial entry training (IET) soldier should aim at target center for the first shot and then make adjustments for wind only when he is confident that wind caused the target miss.  Experienced soldiers in units should be able to apply the appro​priate holdoff for the first shot, but the basic rule must be followed when in doubt, aim at target center.  The marksmanship trainer should teach  the effects of wind to improve the soldiers combat performance, but must make the instruction simple so as not to confuse and possible degrade performance

APPENDIX B:  REMEDIAL/CONCURRENT TRAINING DATA SHEETS


PRACTICAL EXERCISE SHEET NO. BR-06
Utilize P/F checklist as directed.

Maintain and perform a function check on an M16A2 rifle (071-311-2025/2026)

PERFORMANCE MEASURES      STUDENT ROSTER #__________________________________


1. Maintains an M16A2 rifle                                                                                                     RESULTS

.

a. Clears the rifle before disassembly.                                                                                 P        F

b. Disassembles the rifle (no required sequence).                                                              P        F

c. Assembles the rifle.                                                                                                         P        F

2. Performs a function check on an M16A2 rifle.                                                                     RESULTS

a. Performs function check with the selector lever on SAFE.                                              P        F

b. Performs function check with the selector lever on SEMI.                                               P        F

c. Performs function check with the selector lever on BURST.                                           P        F



SUMMARY COMMENTS:

PRACTICAL EXERCISE SHEET NO. BR-06, Continued




Procedures
(continued)

Load and unload an M16A2 rifle  (071-311-2017/2028)





PERFORMANCE MEASURES

RESULTS


1.  Loads an M16A2 rifle.






a.  Ensured the weapon was on safe.


P
F


b. Inserted the M16A2 magazine properly.


P
F


c.  Chambered a dummy round.


P
F


2. Unloads an  M16A2 rifle.


P
F


a.  Places the selector lever on SAFE.


P
F


b.  Removes the magazine.


P
F


c.  Locks the bolt open.


P
F


d.  Returns the charging handle forward.


P
F


e.  Checks the receiver and chamber.


P
F


f.  Allows the bolt to go forward.


P
F







Continued on next page

PRACTICAL EXERCISE SHEET NO. BR-06, Continued




Procedures
(continued)

Correct malfunctions of an M16A2 rifle (071-311-2029)





PERFORMANCE MEASURES

RESULTS


1.  Slaps upward on the magazine.


P
F


2.  Pulls the charging handle.


P
F


3.  Observes the ejection port.


P
F


4.  Releases the charging handle.


P
F


5.  Taps the forward assist.


P
F


6.  Shoots the rifle.


P
F

Feedback

Requirements
None




PRACTICAL EXERCISE SHEET NO. BR-06
Utilize P/F checklist as directed.

Maintain and performs remedial/concurrent training stations

PERFORMANCE MEASURES      STUDENT ROSTER #__________________________________


1.   Dime / Washer exercise RESULTS

.

      a.  Performs 6 out of 6 correctly                                                                                          P        F

2.   M15A1 Sighting Device               

       a.  Performs 6 out of 6 correctly                                                                                          P        F

3.   Target Box and Paddle exercise                                                                                           P        F

       a.  Obtain 2 consecutive shot groups within the same 2-cm circle                                      P        F



SUMMARY COMMENTS:
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