— O,
! ARI Research Note 86~13

BASIC RIFLE MARKSMANSHIP TRAINER'S GUIDE

Arthur D. Osborne
Mellonics Systems Development Division,
Litton Systems, Inc.

AD-A168 362

for

ARI Field Unit at Fort Benning, Georgia

DTIC
ELECTE

TRAINING RESEARCH LABORATORY JUNO 3
Seward Smith, Actiing Director

- ‘e

st}

u. S. Army

Research Institute for the Behavioral and Social Sciences

January 1986

ATt FILE COPY

Approved for public rulease; distribution uniimited

S VRTINS VAR ST LA DI 3§ S ik el S S 0 S 05 AR SIS V000




U. S. ARMY RESEARCH INSTITUTE
FOR THE BEHAVIORAL AND SOCIAL SCIENCES

A Field Operating Agency under the Jurisdiction of the

Deputy Chief of Staff for Personnel

WM. DARRYL HENDERSON
EDGAR M. JOHNSON COL, IN
Technical Director Commanding

W

This report has beon clesred for releass to the Defense Tochnica! Information Center {DTIC). It has been given no
other primary distribution and will be available to requesiors only through DTIC or other reference services sueh:
= the Netiona! Technicsl Information Service (NTIS). The views, opinions, end/or findings contained in this
report sre those of the suthor(s] end should not be construed as an nfficial Department of the Army position,
policy, or decision, unless so designated by other official documentstion.

FaLRVAA RTINS BATAVCI GO SRS G0




L]

*

UNCLASSIFLED

SECURITY CLASSIFICATION OF THiS PAGE (Whan Date Entered)

"~ REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
[T REPORT NUMBER 1. OOVY ACGESRION NOL 3. RECIBIENT'S CATALNG NUMBER 1]
ARI Research Note 86-13 Aﬁ,A (,é§ 34 %
& TITLE (and Sublitle) N " 3. TYPE OF REPORT & PERIOD COVERED

Final Report

L]
BASIC RIFLE MARKSMANSHIP TRAINER'S GUIDE Oct. 79 - Jan. 80

€. PERFORMING ORO. REPOAT M UMBER

[7. AUTHOR(®) . CONTRACT OR GRANT NUMBER(E) ]
Arthur D. Osborne MDA 903-.79-M-7322

10, PROGRAM ELEMENT, PROJECT, TASK

. PERFORMING ORGANIZATION RAME AND ADDRE
. PER NG ORGANIZATION N ° gss AREA & WORK UNJT NUMBERS

Mellonics Systems Development Division,

Litton Systems, Inc., P.0. Box 2498 2Q263743A794
Fort Benning, GA 31905
15, CONTROLLING OFFICE NAME AND ADDRESS 12, REPORT DATE
ARI Field Unit at Fort Benning, Georgia January 1986
P.0. Box 2086, 13, NUMBER GF PAGES
Fort Benning, GA 31905 56
T3, MONITORING AGENCY NAME & ADGRESS(I! dilferent from Contraiiing Office) | 18, SECURITY CLASS. (of this report)
U.S. Army Research Institute for che Behavioral Unclassified

and Social Sciences, 5001 Eisenhower Avenue,
Alexandria, VA 22333-5600

.
M¥s. olc&.Assmcﬁlonloowuommmo
SCHEDULE

6. DISTRIBUTION STATEMENT (of thie Report)

Approved for public release: distribution unlimited.

17. DISTRIBUTION STATEMENT (of the sbatract entered In Block 20, 11 ditterent trom Report)

18, SUPPLEMENTARY NOTES

Seward Smith, contracting officer's representative

19, KEY WORDS (Continue on reverse sicle il necessasy and itdentily by block number)

Rifle Marksmanship Training M16Al Performance,

rAMRemedial Marksmanship Training, Marksmanship Fundamentals,
Shet Group Analysis. Basic Rifle Marksmanship POI,
Down Range Fecdback, M16Ai Ballistics, -

+» The BRM Trainer's Guide provides the instructor with what are considered the

20. ABSTAACT (Caotione an reverss side {f meceesary aod Identily by block nuanber)

current fundamentals of warkswmanship in terms of general knowledge and skill
acquisition techniques. The scope of the guide is initial entry marksmanship
training; however, it is appropriate for use in any unit. The most important
reason to field this guide is to provide information to trainers as quickly as
possible. The contents of this guide will appear in Change Three of FM 23-9,

M16A1 Rifle and Rifle Marksmanship once it is published. While much (over) /
DD \S3%, W73  E0imon oF 1 nov 6515 OBSOLETE UNCLASSTIFIED
SECURITY CLASSIFICATION OF THIS PAGE (When Deie Entered)
i

R NSNS AT SRR NI I N AT N T




Unclassified
SECURITY CLASSIFICATION OF THIS PAGE(When Date Entereq)

20. Abstract (con't)

+ of the material reflects current thinking, it must be understood that
continued research will result in further refinement in marksmanship training

Cowyf
techniques. k&vumvds;/

LD 14

M
Acces lon For

NTIS Cra f
DTIC Tag " g
o

Unannaunceq
Justitication

By

cevessana T
“eemmvaLia,
LTIV

£ishlbution !

Availability Coges

Avail and
D nd /or
st Speciaj

1] |

Unclassified
SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

ii

L R N i ae L AL L N M ey
X

TSI O L IS L S TR
LRECRL L0 NUECEEGLY OO T, LU C P TG

'''''''''''




CONTENTS

FOREWORD . ¢aeicenvsoarsnntsensssesntarssvesstacssoceneassssasesatnsssisssncdtessosssctonsnn
INTRODUCTION ..ccnconeeaancasssnesetocstnassnessonnsssesanasesvsasscossaassansesscsssscstans
THE BASIC APPROACH «iiveescecrcavsnscnssonssessseoasossussnescesnsasosasnsavanstesanracsensce
THE BASIC INGREDIENTS (scvcaccccoccnocnnnesstoncsosacseseesssssassavessssronscstostssatones

o
|-
.
O O £ N = e

”LLIST!CS -cnoncoocll.uo--.clcu-on;.un-.nlocn.o-.ooo.-QOCQOOQalltco-:o-...ooolc..'.nllonv

THE RIFLE covsecascosseccssncssccasnrsesscatscosssscrsosotesssesvsescnsnssacvesscsvsssnassts 24
BASIC SHOOTING FUNDAMENTALS «civvsceveoreocsnssasoneanssscssosnsscecesassantcntssanncansassssce 27
FIRING POSITIONS .iceceocencsnnsestscsancacasossrosasseansvososatasssensssavescosancssanss R
ORGANIZATION FOR TRAINING .ccocscocnsasnsnnennesossaanncccrsactsnscsacessossacscsntsranscsscscs 35
REMEDIAL TRAINING .ucveesccacsseosrcocsovecsrsecsoatscsosssaccennonssrsssensnscscsassassancas L+
ZEROING cecvcesccesosasacscoscoscosrecosancancsvrosvecnscssnsrssasntsncossenssassonstiosasce 35
SHOT GROUPING .4cvucescoccesscaasasvostrsessnsctsasscncoravscacorsesasecvesosnscssennsnoss 39
SCALED SILHOUETTE TARGETS ..covucssvevcesacscaevassssanscaseorssasesasaasecnsasacssnssanscse 43
DOWNRANGE FEEDBACK .ouvececeosenssosceacsasssnsessosoncsstacocsossvatosvesosansetscsnsanas u7
FIELD FIRE ooicuncvsoanonsceanssssasonnsacasesnccssacsonasstoasioctstssoosaastsncsosssncsans 50
TARGET DETECTION ..cuuicnrensncancecusinocessosetaensessrantsscstosassscsssnonsnsosenasnoe S50
RECORD FIRE 4uvaveouecnanonvscesanansasscocssnssannsnnusspsosossraosnsssssosnsattassonusste 50
APPENDIXES:

APPENDIX A. Training A1ds and ProceduresS .....ccesssesssestonssncsossccsrscssasnseoses A-1

APPENDIX B. BRM POI Recapitulation ...cieeccrssinncncscereroscioserannssssnsrcracnces B-1

APPENDIX C. BibliCEraphy .cceueeinesevassosasscacsarossvossnsssorisosceansannnansnncans C-1

ii1

L]
RNy N Sy Ly N I A Sy T




FIGURES
Figure

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure

NI T Y O R R R I TP VWY | L a L Vo E TR PR

1,
2.
3.
4,
5.
6.
7.
&.
9.
10.
1.
12,
13.
14,
15.
16,
7.
18.
19,
20,
21,
22,
a3.
24,

Sarviceadbility firing oheokS. ...cececessccsccesssosssssnnscssonaanssecs
Hinute Of ANELE. .iccrueensoratreestcsctvoccsonsntscasstasncssastonasnene
Shot group width as a8 funotion of FANE®. .ccessnreccsnscrascrsscssancccs
Effeacts of graviby. ceceeccorsscsnccccssnccsssssenccsosccreostossnssnssss
Bullet drop when rifle is béronl.httd. essssetsvesessacsssttnattetbante
Bullet rise and drop--M16 rifle zerced for 250 maters. .cecescescvncoese
Adjusted optimum ajming point to allow for the effeocts of gravity. .....
Trajectory——150, 250, and 300 meters (oradle firings). .ccececesssncanss
Wind direotion by the Clock BYSteM: .esescsvscerssrsccaccnccsnceasnscsnes
Effect of a 10-mph wind on bullet's path, ,cesccscsceccasctrocscesssnssns
Determining wind velocity by the flag wmethod. .eceiccacsccctsnsssscavenas
Determining wind velocity by the pointing method. .ececveeccssccscccancnns
Adjusted aiming Pointe-wind. .eceecestssccscsscsancscassossasacanssancsss
Targets used for test firing. .escevecvscccssccssossnnssoescecssoassannes
S1ght Alinement. ...vecevccossrsacssasessscsscstsasssossnssscsasssscsasncns
fifle stress (handheld). .cceessestcsessussscotsssasncscossssnsecenceascons
Trajectory—250-meter 2@ro. ...ccceicsrescssccccaosssccscasscscsceascsaanns
Trajectory--long-range sight. esteeneceretsncrieitstiititiitiiiiaienane
25-meter zeroing target for M16A1 rifle (wihﬁ standard sights). ..cvceaes
Shot groups form unsupported poSitionS. .c.ceeccsccccossccsssacscscnsesnaa
Shot groups from entry-level soldier firifgs. .veecencceccscanscsscsccnns
25-meter scaled silhouette targets (S1loW). .ccccecsrovescersaccscascacane
25-meter scaled silhouette targets (timed fire). ....eecencenscanccsnscee
T5-meter known distance target. occiecctescecvesscsresnccocvsssassasanssana

175-meter known distance tArget. .ieseeecccectencsancnrsscarararsscnassss

iy

13
14
15
16
7
19

21

23
23
26

34

36

40
12
4y
46
48
49



TN A WY EINW NS AL 70 e egra gr c . P oX 4 TLF T IR DRUUIETNGTOGELE PRR TR e T 5 R TOR T TS T TR T ay T T e e

BASIC RIFLE MARKSMANSHIP TRAINER'S GUIDE
FOREWORD

PURPOSE

The purpose of this Guide is to assist trainers involved with the teaching of basic rifle
markmanship (BRM) {n acquiring the knowledge and akills necessary to be a more effective inatructaor of.
basic shooting skills. Additionally, this Guide serves as an introduction to the revised Basio RiYle
Marksmanship Program.

SCOPE

This Guide has been designed specifically for the instructer of entry-level marksmanship. All
aspects of the newly developed BRM program are disoussed. However, this Guide specifically addresses
basio shooting fundamentals that apply to all small arcs and is, therefore, s valuable source of
information for all units with M16A1-armed personnel,

There 18 no intent that this Guide serve as a one-stop reference for all marksmanship training.
Several areas, such as mechanical training, have not been included in recent research efforts as the
material contained in current literature is conaidered adequate.

It will be noted that much information in this Cuide is new. The rationale for each change is
explained in detail. The fundamentals contained here will be included in change 3 of FM 23-9, M16A1
Rifle and Rifle Marksmanship.

HOW TC USE THIS GUIDE

Any individual involved with marksmanship instruction should initially read the entire Guide and
than review appropriate portions of the Guide before specific training periods. The Guide is
organized to facilitate this type of use.

PREPARATION OF GUIDE

This document was prepared under Contract Number MDA 90379-M-7322 by Mellonics Systems
Development Division of Litton Systems, Inc.; the US Army Research Institute, Fort Benning Field Unit;

and the US Army Infantry School.

RECOMMENDED CHANGES

This Guide represents several changes from previous marksmanship instruction. It is also the
first attempt at providing a publication for the trainer of basic marksmanship. The experience gained
through field implementation will be invaluable in making this a better Guide. Recommended changes
concerning the content of the instruction, the organization of this Guide, or other marksmanship ideas
will be welcomed. All recommended changes will be fully evaluated by subject matter experts. The
preaddressed tear-out page at the back of this book can be used, or address recommendations to:

B Bladhl i
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INTRODUCTIUN

HISTORY OF AMERICAN MARKMANSHIP

During our early days, the US frontiersman becume world renowned with hia rifle. He could
accomplish amazing feats qompared to other marksmer. Although the frontiersman lecarned his skills
from childhood and kept them currant hunting game and fowl, marksmanship was considered an indbcrn
trait, Consequently, sharpshootars for the Army were selected, rather than trained.

The theory of "natural marksmanship® was phased out with the passing of the frontier. The Army
eatablished the School of Musket,y, where systematic fraining was given to marksmanship instruotors.
The school of Musketry, and latar the Infantry School, producsd well-qualified instructors who wera
able to mass-train infantrymen in rifle skills for World Wer I. During World War 1I, it was found
that the hastily trained riflemen had difficulty with obscure targets and often did not fire at all.
Aimed fire became lessz common and many engagements were decided by sheer weight of ammunition., Again,
in Korea, combat troops developed the tendensy ¢» substitute quantity for quality, choosing to fire a
large volume of ammunition instead of aimed rire. The Korean War brought renewed emphasis on
marksmanship. In Vietnam, with the introduction of the fully automatic M16 rifle, the use cf
well-aimed fire was almost nonexistent, and the ability of the American soldier te hit the enemy at
combat ranges oontinued to deteriorate.

THE COURSE OF FIRE

Two basic approaches have been employed by the US Army to teach basic marksmanship: the known
distance (KD) approach and the TRAINFIRE approach, The KD approach (still employed by the US Marine
Corps), used by the Army until the late 1950's, was characterized by firing at bull's-eye targets
located at selected known distances (200, 300, and 500 yards) on an open range. The lccation of each
bullet strike was marked with spotters by individuals in the "pits."

Through analysis of combat actions in Korea, it was found that many soldiers had difficulty
applying the firing skills they had learned on the KD range to the engagement of combat targets--there
were no bull's-eye targets on the battlefield.

With the recognition of the importance of the transfor of skills learned in training to those
used in combat, it was considered necessary to examine the realism of the surrent training in this
respect. TRAINFIRE was an attempt to develop und evaluate a rifle markmanship training program
designed for maximum rapid transfer to combat conditions. The original TRAINFIRE program as
implemented had 80 hours of instruction, with many hours of field firing at pop-up targets. It also
ocontained many trips back to the 25-meter line where fundamentals were reinforced and exact bullet
strike locations could be examined. Since the adoptiovn of the TRAINFIRE concept, as a result of 1954
studies, the field fire crientation of basic rifle marksmanship has cnanged little. However, major
changes have occured in the amount of time allowed for training, the number of rounds of ammunition
allocated for live firing, and the quality of downrange feedback (where bullets hit). In general, the
trend has been to allocate either fewer hours or rounds, or both, to each phase of training. The time
allocated to the fundamentals of shooting at 25 meters was reducod consideradbly and, except for
2eroing, all knowledge of precise bullet strike was lost from the program.

Even a casual observation of soldiers undergeing the most recent TRAINFIRE program revealed major
problems. The soldier was overloaded with krowledge requirements, was given inadequate time for skill
practice, was given only one opportunity to master a complex zeroing procedure, and was expected to
develop shooting skills without knowledge of performance. Therefore, a major thruat of the new
program is to siwplify procedures, focus only on the critical skills required to hit targets, provide
adequate feedback of shooting performance, and eliminate confusion. In effect, the best aspects of
the KD program and the TRAINFIRE program have been combined for presentation witnin current
constraints of time and money,

DETERIORATION OF SHOOTING SKILLS

The American soldier does not shoot as well as he is capable. This statement is generally
accepted throughout the United States Army. The shooting skills of the American soldier have
deteriorated over the years and are considered to be at an unacceptably low level today., No conscious
decisions have been made which directly contribute to this deterioration of shooting skills: however,
manry factors have had influence on this situation.

Many high priority and important subjects have been in competition for the time previcusly
devoted to marksmanship training. The introduction of mass destruction weapons, antitank guided
missiles, and other complex and highly sophisticated weapons and equipment tend to detract from the
importance once placed on rifle marksmanship,




The oontis:ing requirement to conduct training in the minimum amount of time at winimum cost has
8180 had influence on the sarkseanship program.

The transfer from KD firing to TRAINFIRE and subsequent modifications to TRAINFIRE, which
resulted in less knowledge ol downrange performance, added to the deterioration of marksmanahip skills
without it being obvious to the average training observer. The lack of downrange feedbuck and the
lack of knowledge concerning bullet strike made it easy to ignore the problem. Stendards were
ad justed downward to allow for bad shooting and soldiers have baen given the "benefit of the doubt" to
insure that a high qualification rate was attained.

Several esvents have coccurred which have taken the rifle out of the soldier's hand: physical
training exeroisws with the rifle are no longer conducted, beayonet training and associated assault
acurses using the rifle are seldom conducted, dismounted drill with the rifle has Leen reduced, and
security requirements have been increased--resulting in soldiers being able to handle the rifle only
during official training time. The soldier is no longer Zesmiliar with his basic weapon.

Many factors have thus contributed to the deterioration of shooting skills. However, currently a
major effort is underway to improve the marksmanship skills of the American soldier., This Guide and
the revised Basio Rifle Marksmanahip Program constitute tangible evidence of this effort., More
importantly, thia sffort has the support of commanders at the highest echelons. The success of this
effort hinges on the contributions of you-~the marksmanship trainer. Yeur dedication to this effort
will insure that the American soldier will again be known for his expertise with the service rifle.

<

IMPORTANCE QF BASIC RIFLE MARKSMANSHIP

"Many current Army regulations and polioies place insufficient emphasis on individual, crew, and
unit marksmanship. If the fighting Army does nothing eise, we muat be able to hit our targets.
Conversely, if we do all other things right, but fail to hit and kill targets, we shall lose." This
is the lead sentenca in the US Army Vice Chief of Staff's 11 Dec 1980 Marksmanship memorandum. Over
the years, the marimanship ability of an individual has been a predictor of his overall worth as a
soldier in combat. Additionally, the collective marksmansnip ability of its soldiers has been an
acourate predictor of ths overall worth of an army.

Soldiers, regardless of their job, must ultimately rely on the rifle for individual
protection--perhaps to save their own lives, All soldiers will function more effectively when they
are confident that their skill with the service rifle will insure their personal protection.

..

The combat power that can be generated by American Armed Foroes is staggering. Unfortunately,
the full foroe of this combat power ocould not to be applied in Vietnam nor can it be applied in other
limited conflicts that may arise. To insure the security of the nation, we must be prepared for
all-out war; hovever, the aotual involvement of combat forces may be more closely reiated to a "rifle

! versus rifle™ environment than a high intensity all-out war. It is difficult to visualize any
military conflict that will not require ell soldiers to be proficient with the service rifle, given
the high mobility of all turces, the fluid environment expected on the battlefleld, and the inability
to provide completed security in rear areas. Theretore, the requirement for American soldiers to be
proficient with the service rifle takes on added importance.

THE MARKSMANSHIP TRAINER

The marksmanship trainer is an individual assigned as a committee group instructor, drill

sergeant, squad leader, section lesder, or platoon leader., In short, EVERY SUPERVISOR IN THE ARMY
SHOULD BE A QUALIFIED RIFLE MARKSMANSHIP TRAINER. The term "trainer” is used in this Guide to
indicate any individusl that 1s involved with the tesching cf marksmanship skills. The irportance of
your Job as & marksmanship trainer cannot be overemphaaized. The degree of marksmanship pioficiency

. attained by the soldier is largely dependent on the teaching of marksmanship fundamentals during
entry-level training, but proper refresher training and skill retention practice must be provided
during all subsequent assignments to insure combat readiness.

-
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THE BASIC APPROACH

It should be remembered chat this Guide is directed at teaching basic marksmanship skills to
every soldier in the Army. Therefore, the approsch to basio marksmanship is designed to place
smphasis on those few key factors that have major influence on bullet atrike, while minimizing or not
addressing those factors that influensce bullet strike an inch or two. This approach also places
emphasis on a high first round hit probability for all close-in targets, There are four primary

reasons for this.

1. Threat analysis places most personnal targets within 20C meters, with the majority of
targets being at 150 meters or closer.

2. A trained firer using an M16 rifle of average quality with standard service ammunition
is capable of hitting every personnel target out to ranges of 200 meters.

3. Enemy personnel from 0 to 150 meters pose an immediate threat to the soldier's life.
It is important for all soldiers to have full confidence in their ability to kill every enemy soldier
they can see at this range.

4, Assistance in engaging personnel targets at ranges beyond 200 meters could be expected .
to come from indirect fire, air support, or other weapon systems.

The previcus program oconsisted of a quick zero procedure snd the engagement of targets out to 300
meters (most of which were missed) with no feedback on misses and no feedback on the location of hits. ‘
The ocurrent program is desigend to develop and improve skills at a slower pace, providing precise
feedback on the first 75 rounda fired, and produce a soldier that is confident of hitting all close-in
and most distant targets as well.

In generai, the key features of the BRM program are:

1. Simplified marksmanship fundamentals which focus only on the factors that contribute
most to hitting targets.

2. Simplified zeroing targets that result in fewer zeroing errors and promote an
understanding of the zeroing process.

3. Firing at scaled silhouette targets on the 25-meter range, that provides for skill
practice in engaging silhouette targets, with accurate feedhack on hits and misses. This exercise
requires the use of the long-range sight, which csuses bullet impact to coincide with point of ainm,

4, Downrange feedback (75 and 175 meters) that asllows a check of the zero at distant
targets: provides knowledge of bullet trajectory, effects of wind, effects of gravity: and includes
effective practice in hold-off. When available, a standard KD range is usad for this period.

5. lero ocnfirmation gives the soldier and trainer a final check of fundamentsl ability
and instills confidence in the zere before the record fire portion of BRM. This exercise also permits
the soldier to make any necessary minor adjustments.

6. Combat firing, conducted the morning of record fire, effectively improves socldier
performance. This exercise tasks the soldier to use all the skills trained during BRM against a
difficult engangement scenario.

T. A revised qualification course that increases the minimum hits required to quelify from
43 percent (17 of 40) to 58 percent (23 of 40).

To better understand the approach to basic marksmanship, assume that there are at least two
separate and different set of skills associated with marksmanship--competitive marksmanship and combat
shooting. Precision is required in the training of the competitive shooter. Armed with a rifle and
ammunition capavle of consistently shooting half minute of angle®, the competitive shooter is pruvided
with unlimited time, ammunition, and facilities for tha purpose of refining marksmenship skills. All
skill practices are pertormed with immediate feedback of where each bullet hits. Any factor that
causes the bullets to stray from a four-square-inch area on a distant target must be of concern to the
competitive shooter, Accordingly, a list of fundamentals for the competitive shooter must include all
factors that have the slightest influence on the strike of the bullet.

®Minute of angle is explained in the ballistics section.
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A more general and less detailed program is required for the basic soldier learning combat
marksmanship. The soldier is provided with a weapon and ammunition oombination thst may be capable of
firing only three minutes of angle, and is provided with limited time, ammunition, end facilities ‘-
learn shooting skills. However, the soldier is not required to hit a four-square-inch area. The
soldier receives maximum oredit during record fire for hitting anywhere on a 700-square-inch target
(E-type silhouette). Given the many constradints associated with teaching soldiers to shoot--lack of
shooting experience of entry-level soldiers, limited time, ammunition, and facilities, and inadequate
numbers of trained instructor personnel--it appears logical that the list of shooting fundamentals
developed for the initial-entry socldier should be somewhat different than a list prepared for the
competitive shooter.

The fundamentals previcusly taught to entry-level soldiers contained many factors that would be
more appropriately introduced in advanced marksmanship or a competitive program. The average soldier
has been overwhelmed with emphasis on several factors that have only minor influence on the strike of
the bullet. Meanwhile, soliders have been missing half of the 700-square-inch targets. The basic
approach is to conduct training which will give all soldiers confidence that they can hit combat
targets.
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1HE BASIC INGREDIENTS

Any shooting performance represents the collective capability of the rifle, ammunition, and
shooter, Before the contri®ution required of a soldier can be determined, the capabilities of the
‘ rifle and ammunition used by the soldier must be known. Begause this information was not readily
! available in reliable form for typical rifles, firing tests were conducted to determine the
. performance capability of the typical rifle. The requirements, training procedures, and standards in
. the current program are based on the performance rnaracteristics of the typical M16A1 rifle firing
K typical service ammunition.

1See bibliography

;. AMMUNITION

The basic marksmanship trainer has little control ¢ver the quality of trasining ammunition.
Ammunition purchased by the Army must be capable of firing a four-inch or smaller group at 200 yards;
) therefore, the ammunition is relatively accurate and sh>uld not be of concern to the basic .
. marksmanship trainer, Some small difference in performance may be noted betwsen lots; therefore, it
. would be ideal if all firing from zero to record fire tas accomplished with the sams lot of

hd ammunition. Service rifle ammunition is manufactured ‘n lots of one to three million rounds, so it is
: normal to find the same lot being used for a complete :ycle of training.

RIFLE QUALITY

Unlike the ammunition, there are many variables i ssocisted with the rifle over which the
marksmanship trainer hes some control.

The local direct support maintenance facility can perform five basic serviceability checks. Any
weapon not meeting specifications will be repaired or eliminated from the gotive inventory,
Unfortunately, passing ail serviceability checks is no guarantee that a rifle will shoot accurately,
Therefore, any time a weapon that has passed direct support maintenance serviceability checks is
suspected to be the cause of large shot groups, it should be fired by an experienced marksman., A

record of shot group sizes, fired by an experienced marksman, has proven to be an indicator of future
Y weapons performarce, It is, therefore, recommended that a record be maintained for each weapon
\ assigned to a company. This record should contain tre ayerage shot group size each weapon is capable
. of firing as well as the qualification scores fired by each weapon during previous firings. This
procedure will eliminate the possibility that a bad shooting performance is caused by the weapon or

ammunition, and will allow attention to be rightfully focused on the individual's application of
shooting fundamentals.

The importance of devoting time to rifle quality is illustrated in figure 1. The top targets
were fired with an M16 that passed all available serviceability ohecks (checks conducted on two
Separate occasions by the Army Marksmanship Unit and the Direct/General Support Smal® Arms Maintenance
Shop at Fort Benning, Georgia), and the bottom targets were fired by the same weapon after the upper

receiver was replaced. To insure this type of repair is made, however, someone must identify the
weapon as a bad shooting weapon.
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These four targets were fired by the same firer with the same rifle from the same supported position
on a 2.meter range, Before firing the first two five-round groups (Largets 1 and 2), the rifle
passed basic serviceability chaoks: barrel straightness, headspace, bore erosion, muzzle erosion, and
trigger pull, Additionally, a physical measurement of the bore, s check of torque resdings, and the
recording of muzzle velosity for Several rounds found those measures to be well within specifications,
The next two five-round groups (targets 3 and 4) were fired after the upper receiver was replaced.
With knowledge that the rifle would not nhoot accurately, the decision to replace the upper recejver
wWes & judgement call, Remember, the only wav to determine if this type of repair is needed is to
identify the rifle as a bad shoating rifle, Note also that targets 1 and 2 have bullet holes whiah
are not round, is indicates that the bullets had not yet stabilized when they hit the targe%, an
indication of a bad weapon.

Figure 1. Serviceablility firing checks.
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THE SOLDIZR

¥

With confidence that the rifles in the arms room are all of high quality and that good ammunition
will be delivered to the firing range, attention aan be turnud to the soldier~-whe contributes the
largest number of variables to the firing process. Good shooters are made, not vorn, Xt helps to
have govd eyes and good musole coordination, but practically every soldier allowed to enlist in the
Army 18 capable of becoming an expert with the M16A1 rifle. You may expect the following with a new

group of entry=level loldi.fl2=

280. bibliography.

1. Eighty-seven percent are right handed and will feal comfortable firing from the right
shoulder.

2. Eleven perocent are lcft handed and will feel comfortable firing from the left shoulder.

3. Two percent will not be sure of which shoulder they prefer to fire from. (These soldiers
will not have a strong dominant hand, but is normally better to have them fire with the hand that b
matches their douinant eye.)

4. A percent will have a dominant eye (app A) that is different from their dominant hand,
(Individuals with a strong dominant hand will normally prefer to fire with their dominant hend and »
initially use a patch over their nonfiring eye.)

5. Five percent will have difficulty keeping the nonfiring eye closed. (Some of these will
learn faster with an eye patch on the nonfiring eye.)

6. Twenty percent will need tc wear glasses and i1l have a good pair of glasses,

7. Tuwenty percent will be able to shoot better with glasses but will not have glasses or will
not wear them during mariksmanship training. (If you want your goldiers to shoot their best, this
item should be checked. If theay have glasses, insist that they be worn for training.)

8. Twenty percent will initially have some fear of firing the rifle.
9. Fifty percent will have no previous shooting experience.

1t is to your advantage to know your soldiers' traits before the start of formal marksmanship
training and resolve potential problems.

BALLISTICS

The introduction of downrange feedback and other efforts to improve marksmanship require some
knowledge of bullet flight characteristics. when the 5.56 projectile is launched into the earth's
atmosphere at some 2,200 miles per hour (mph), it is acted on by various forces and elements; for
example, gravity, wind, temperature, atmospheric pressure, humidity, and variabilicy among bullets.
There 13 enough variability associated with the firing of each round that you should not exaept to see
many shot groups with three bullets in the same hole. However, most of the items have negligible
influence on the high velocity 5.56 bullet and are of no direct concern to Lhe basic marksmanship
trainer. Variability caused by the shooter is the most important variable and will be sovered later.

There are three factors that influence bullet strike to such an extent that they must be
discuased in detajl: minute of angle, gravity, snd wind.

MINUTE OF ANGLE

A minute of angle is the standard unit of meazure used in adjusting rifle sights and many other
ballistic related measurements or adjustments, It was used in a previous secticn of this Guide to
indicate the accuracy of a rifle, Minute of angle is explained here to assist in understanding three
things:

-—

. How sight changes will effect bullets at range.
2. How shot group aize will increase at range.

3. How a small movement of the rifle during firing will cause bullets to miss the target.
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You may reosll from msp reading instruotion that a oirole is divided into 360 degrees. Each
degree 13 further divicded into 60 minutes, so that & circle containes 21,600 minutes (360 x 60). As
indionted by figure 2, at s distanae of 100 yards one minute of angle 18 equal to 1 inoh. The rule to

remember is that one minute of sngle is equal to ) inch at 100 yards, As you can see in figure 2,
when the cirole 18 increased to a radius of 207 yards, the angle covers twice the distance it did at
100 yards, or 2 inches. And, of course, the rule applies as range inoreases--3 inohea at 300 yards, b
inches at 400 yards. Remember these three things:

1. One minute of angle is equal to 1 inch at 100 yards,

2. Once the angle is established, the width covered will increase in direct proportion to
range-~if it 4s 1 inch at 100 yards, it will be 2 inches at 200 yards, eto.

3. Onm oclick of adjustment on the M16 rifle, for windage or elevation, is equal to one minute
of angle.
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Each click of windage (rear sight) or elevation (front sight) adjustment on the M16 rifie is equal to
one minute of angle, or 1 inch at 100 yards. Since the M16 sight radius (distance from the front to
rear sight) is 19 3/4 inches, an actual sight movement of only 5/i000 inch moves the bullet strike 1
inch at 100 yards, 2 inches at 200 yards, etc. You can see thut a small movement of the rifle during
firing would cause a large error at distant targets.

Figure 2. Minute of angle.

When target ranges were measured in yards, it was simple to remember aight change informtion--1
inch at 100 yards, 1/4 inch at 25 yards, etc. Using the metric system, it makes it more difficult, *
However, since a meter is only 3 1/3 inches longer than & yard, the ruls provides an idea of what
effect sight changes will have at various ranges.
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This Guide uses inohes

The metric system of measurement is2 now used for most measurements,
fou snould know the

several times because the US gustomary unit of measursment 13 mere fumiliar.

following:
1 inech n 2 1/2 centimeters (2.54)
1 wvard s .9 meters (.9144)
1 aent.imeter = .4 inches (.3938)
1 mster s 1.1 yards (1.0937)

meter = 100 centimeters

oentimeter = 10 millimeters

-

How far does one olick of windage or slevation move the strike of the bullet at 25 meters? At 25
yards, it would be 1/4 inch, 30 at 25 meters (27.5 yards), it would be a littie more than 1/4 inch, or
+T centimeters. Also note that .7 centimoters is %he same as 7 millimeteras.

Figure 3 depicts two bullets that are 1 i{nch apart at 25 meters. The same rule applies as to the
increase in distance between bulleta as range increases—-if bullets are 2 inches apsrt at 50 meters,
they will be 4 inches apart at 100 meters, 8 inches apart at 200 meters, eta.

11
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In effect, the angle oreated by these two.bullets between the rifle and the 25-meter 1line will not
change as the bullets continue Jownrange. Therefore, the bullets will be 2 inches apart at 50
meters, 3 inches apart at 75 meters, etc., At 175 meters, they will be 7 inches apart. Note that the
shot groups at 175 meters will be seven times larger than they were at 25 meters. Just remember that
the angles do not change; therefore, the range (175 meters) divided by the zero diatance (25 meters)
is equal to the expected increase in shot group size (7X).

Figure 3. Shot group width as a-function of range.

GRAVITY

Since the M16 fires a high velocity round, it has what is often referred to as a "flat
trajectory" from 0 to 300 meters. What this means is that when the M16 rifle is zeroed for 250
meters, the path of the bullet above or below the line of sight is less than that for most other
military rifles. This is important because it allows targets from 0 to 300 meters to be hit using
approximately the same point of aim. However, because of gravity, no bullet travels in a straight

1ine.
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Take any objeot that ia similer in weight to a bullet (aoin, key, etc.). Hold the objeoct 2%

inches above the floor and drop ite-that 1is alwoat the sams effect gravity has on a 5.56 bullet that
is firod at & 300-meter target. The bullet is supported by the rifle until firing, but the moment the
bullet leaves the muzzle, it is acted on by gravity in the same manner as a bullet you drop from you

(See figure 4,)

METERS

covecnand)

INCHES
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Thia chart shows that the effeot of gravity on a bullet fired from a rifle is the same as if the
bullet was dropped by hand. In a little more than 1/3 seoond the bullet falls 24 inches and travels
300 meters. The time bands are keyed to the fired bullet at Z5-meter intervals--the lower bands are
wider apart because the bullet loses veloaity more rapidly as range inoreases.

Figure 4, Effects of gravity,
Figure 5 shows the bullst path for a rifle boresighted (the bore of the rifls pointed at the

target, line of sight being through the bore) on a 300-meter target. As shown in figure 5, the bullet
drops 16 inches by the time it resches 250-meters or 24 inohes at a distance of 300 meters.

SOM 100M 160M 200M 2060M 300M

G s G (M GNP NS GEp GEL Ghn G GED WA MEM AL GHE P SN GED G IS AEh G GHAS SIS WS WD SEP wm =D

24"

_ _ Bonresight )
" 7 7 Path of Butlet (Trajectory)

o~

When the bore of the rifle {s alined with a distant aiming pgint. the effects of gravity are
significant~.causing the bullet to drop 24 inches from boresight at 300 meters.

Figure 5. Bullet drop when rifle is boresighted.

It is important to note that gravity and wind (to be discussed in the following section) have an
increasingly greater effect on bullets as range increases. As you can see, by dropping an object from
& height of 24 inches, the object i3 traveling much faster the last inch of the distance than it is
the first inch. Wind works in a similar way. The 5.56 bullet has lost over 36 percent of its injtlal
speed (muzzle velocity) by the time it reaches 300 meters. Since gravity and wind have an increasing
effect on the bullet, they will naturally have even more of an effaect at greater ranges because it
takes the bullet longer to travel a given distance.
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{ It 1s cbvious that something must be dane to overaome the effeats of gravity and make the
engagemant ol targets out to 300 meters as simple as possible. A study of M16 trajeatory data reveals

{ that setting the sights to hit at 250 meters 1s the best compromise for hitting all targets from 25 to
300 neters. Figure 6 shows the bullet close to the line of sight (looking through the rifle sights)
| t all rang ¢
a e,
{
{
!
d"‘"
{ -
-
o8l =~
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The bore of the M16 is 2.6 inches below the front sight, therefore, the bullet starts 2.6 inches below
the line of asight. It crosses line of sight at a distance of 42 meters. It reaches its maximum

- height above line of sight approximately two-thirds the distance to the target (250 meters). Exact
measurements are shown in figure 17. .

Figure 6. Bullet rise und drop--M16 rifle zerced for 250 meters,
With this sight setting, targets vetween 50 and 300 meters can be hit by aiming at the center of
all targets, Point of aim will be discussed in detail later. The placement of the front sight that

[

\

1

¢

\

‘ will provide the highest probability of getting all rounds on the target is illustrated in figure 7.
New firers may perform better by aiming for the center of all targets.
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The placement of the front aight as shown will provide the highest prcbability of hitting all targets
with all bullots when there is no wind.

Figure 7. Adjusted optimum aiming point to allow for the effects of gravity.

The targets in figure 8 show the results of a center-of-rass aiming point for ranges of 150, 250,
and 300 meters for rifles battlesight zeroced for 250 meters.

200M
i ; 250M

176 M
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These riflea, zercad for 250 meters, were ajimed at the center of the bull's-eye for esoh range. Note
that the bullets are generally high at 150 meters, centered at 250 meters, and low at 300 meters. The
standard E-type silhouette outlinea have been added to show shot group size and relevance to field
fire performance. Aiso note that weapon 51 is erratic and must be turned in for repair.

Figure 8. Trajeatory--150, 250, and 300 meters (oradle firinga).
WIND

For practical purposes, the same gravitational forces are at work all the time. Howeaver, the
effeats of wind will vary greatly based on changes in wind speed and direotion. While wind is net s
major consideration at close range, it takes on added significance beyond 150 meters., A 10-aph wind
is not uncomeon. A 10-mph wind blowing directly from the side across the range (a full value wind,
see Figure 9) will move the bullet as indicated in Figure 10,

A wind blowing from right to left is called a 3 o'clock wind.

Figure 9. Wind direction by the clock system.
-
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Wind s not a problem vhen firing at targets at close range. However, it cun cause a firer to miss
distant targets. (See Figure 5.) A 10-mph wind is not very strong., But, when it is blowing directly
from the side, it oan bend the path of the M16 round.

A3 you can see, the wind has little effect on this path inside of 75 meters. However, it has an
increasing effect on the bullet's path bayond 75 meters. Thus, while the bullet mcves only 1/2 incoh
between O and 50 meters, it drifta 5 inches between 250 and 300 meters.

Figure 10, Effect of a 10-mph wind on bullet's path,

As olearly reflected in Figure 10, wind 1s not a problem at olose ranges, a full value 10-mph
wind from 3 o'clock moves the bullet only 1/10 inch at 25 meters and less than 1 inch at 75 meters.
However, as distance increases, the wind 18 a definitas consideration. Note that a 10-mph wind will
move the bullet 5 inches at 175 meters—requiring hold-off or 2 to 3 clicks of windage adjustment to
hit target's venter., Allowance for wind must be considered at ranges beyond 150 meters. One should
alsc note that the wind curve, much like the bullet drop curve, aces not change uniformly in relation
to range--that the effects of wind at longer ranges are much greater than at shorter rangea. However,
the wind effect is uniform in relation to wind speed—at 175 meters a 5-mph wind moves ths bullet 2
1/2 inches; a 10-mph wind, 5 inches; a 15-mph wind, 7 1/2 inches; a 20-mph wind, 10 inches, eto.

A half value wind will effect the bullet approximately half as much as a full value wind. That
is, a 1 o'clock wind having a veloeity of 10 mph is equivalent to a S-mph 3 o'clock wind.

If a wind gauge is not available, there are three common field expedient methods of determining
vind velocities.

1. Flag Method. If a shooter can observe a flag (or any cloth-like material similar to a
flag) hanging from a pole, he should estimate the angle (in degrees) formed at the Juncture of the
flag and the pole. Dividing this angle by the constant number 4 will give the wind velocity in mph
(Figure 11).

FLAG
WIND

20 - jomeH
4

Determine the angle between the pole and the flag and divide by U4 to obtain wind speed in miles per

hour,
Figure 11. Determining wind velocity by the flag method.
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2. Pointing Methcd. If nc flag is visible, s piece cf papar cr cther light material may
be dropped trom the shoulder. By pointing directly at the spct where it lands, the angle (in degrees)
can be estimated., This figure is also divided by the number U4 to determine the approximate wind

velooitv i piles.per nour (Ligure.J2),

WIND

40
—‘—- 2 10 MPH

Determine the angle and use e same procedure use n - .
Figure 12. Determining wind velocity by the pointing method.

3. Observation Methed. If the above methods cannot be used the following information will
assist in determining wind velocities:

a. Under 3 mph, winds can hardly be felt, but the presence of slight wind can be
determined by drifting smoke.

b. A 3- to 5-mph wind can be felt lightly on the face.
c, Winds of 5 to 8 mph keep tree leaves in constant motion,
d. At 8 to 12 mph, winds will raise duq&\and loose paper,
e, At 12- to 15-mph will cause small trees to sway.
Given the nature of the record fire course and the nature of combat, sights wiil normally not be
adjusted for wind. Therefore, the hold-off technique must be used to compensate for the effects of

wind. The placement of the front sights to allow for wind is shown in figure 13, During BRM, the
trainer should estimate the impact of wind and tell the soldiers how much to adjust the aiming point.

150 M . WIND

250 M

300 M

Shown is the placement of the front sight that will bring bullets to targe“ center when firing in a
10-mph full value 3 c'clcck wind.

Figure 13. Adjusted aimiqg point--wind,
21
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THE_RIFLE

CONF IDENCE

A very important aspect of any marksmanship program 12 to develop soldier confidenve in the
service rifle. The M16 rifle was issued to US combat troops in Vietnam because it was proven to be
the beat combat weapon for that type of low intensity confliot. Following an evaluation of the M16's
performance in combat snd additional testing, the deciaion was made to adopt the M16A1 as the standard
service rifle.

There has been considerable controversy over the adoption of the small bore (5.56-mm) rifle in
lieu of the large bore (7.62-mm) Mt4 rifle, However, several other major military powers, to include
the Soviets, are going to a 5.56-mm type cartridge. It is possible that this ocontroversy over the M16
versus the M14 has had some negative impact on the marksmanship program, reasulting in a lack of
confidence in the M16 rifle. The marismanship program trainer should be aware of the facts and
contribute to producing soldiers that have confidence in the M16 rifle. The M16 rifle was adopted by
the US Army because it was proven to be the best ccmbat weapon availadble.

Most advantages of the M14 are not advantages at all when the service rifle is employed in
accordance with current doctrine~~the engagement of personnel targets out to a range of 300 meters,
The major advantage of the M16 are:

1. It is lighter and easier to handle.

2. The ammunition is lighter (allowing almost twice as much ammunition to be carriad
within the same weight limitations).

3. It makes less noise.

u, It has less recoil.

5. It 1s easier to train all soldiers to fire.

6. It is more accurate out to ranges of 300 meters.

7. The bullet will yaw or tumble in flesh--producing tremendous killing power,
~

8. It has adequate knockdown power at all ranges (HAVING MORE KNOCKDOWN POWER AT 200
METERS THAN A .45 PISTOL DOES AT THE MUZZLE).

9. It i{s capable of killing all personncl targets well beyond 300 meters (having the force
to penetrate a steel helmet at ranges out to 500 meters).

10. The "flat" trajectory round allows the teaching of one aiming point to obtain target
hits at all ranges out to 300 meters.

11. The pistol grip and light weight allows firing with one hand in close-in fighting or
fighting in built-up areas.

12. The charging handle offers versatility (making it easy for right- or left-handed firers
to operate the weapon).

13, The construction is simple which permits complete field stripping in & few seconds.

It is impossible to adopt a service rifle that everyone believes is the ideal weapon. The M16A1
is not without its faults; however, it has no serious shortcomings. The M16A1 is a lightweight,
reliable weapon, capahle of delivering accurate semiautomatic fire or a large volume of automatic
fire. When cost, performance, reliability, versatility, and trainability are considered, the M1fA1
rifle is the best military rifle in the world today.
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ACCURACY

An effective way of destroying an individual's confidence in a weapon is to issue him a weapon
that will not shoot. Concerned about the acow ‘acy of tha typxogl weapon used by soldiers caused 60
entry-level soldier weapons to be selaoted at random and testud” for accuracy. Weapon quality has
been discussed and the targets in figure 1 emphasizo the importance of the unit augmenting the direot
support msintenance serviceability checks with firing tesis of their own.

The 60 test weapons wera fired from a oradle, & vise~like mechanism that nholds the weapon during
firing, and by two individuals, each firing from a prone unsupported position. The targets ir Figure
14 provide sn indication that weapons No. 9 and 11 are quality wespons while No. 51 18 not an
oaceptable weapon to bs issued to a soldier. The oradle firings of the 60 weapons at a range of 25
meters produced the following shot group sizes:

Group size in Number of Percent of
Centimeters Rifles Total
2 or smaller 36 60
2.1 to 2.9 15 25
3to 7 12
‘ ' over U 2_ . 3
60 100

The weapons that fire shot groups in excess of U centimeters in size should not be issued to
soldiers before being repelred. The weapons firing shot groups in size from 3 to 4 centimeters are
questionable, ard soldiers using these weapons should be observed closely for possible prceblems
associated with the weapons.

3See bibliography.
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These rifles (3 of 60) were fired irom a cradle (wespon vise) and by two firers from prone unsupported
positions on a 25-meter range. Rifles passed all serviceahility checks before firing. A firing check
is the only procedure available to identify bad weapons like No. 51.

Figure 14. Targets used for test firing.

The soldier must have confidence in the weapon. The first step in building this cenfidence is to
issue the soldier a weapon that you kncw is capable of hitting all targets that will be presented.
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CARE AND CLEANING

This Quide meltes no attempt to sddress the details of ocars and cleaning, sinoe no recent research
has been aonducted in this area, the subject is adequately coversd in current publicaticns. The
following suggestions are provided:

te Emphasize the need to keep the weapon, ta include ammunition and magazines, clean by
kasping it aut of the dirc and sand.

2. Give cleaning priority to the chamber and bolt ocarrier group. These are the areas that
will cause most malfunctions,

3 After zeroing, insure that sights are not moved during cleaning.

4, If the weapon is firing properly, it is rscommended that the internal parts not be
cleaned after the final oonfirmation of zero until record fire has been coxpleted. Cleaning will not
alter the z6ro, however, improper lubrication or assembly may cause malfunctions,

The M16 rifle, in gaod condition and proparly maintained, will fire without malfunctions. Any
malfunctioning weapon indicates improper maintenance procedures or a weapon that should be inspected
by an armorer, A ueapon malfunction during record fire should be & “ars occurrence.

OPERATION

The operation and functioning of the rifle will not be discussed in detsil; however, the
marksmanship trainer must be familiar with the operaticn and functioning of the rifle. This
information is avaeilable in ourrent publications. The following only serves to highlight some
aritical points, R ' . .

The marksmanship trainer should not bLe concerned with the funct1ch1ng of the weapon from a
technical poeint of view, but should be concerned with ruuctianlng as it relatea to teaching the
soldier to corrsct maltunctions. ..

1. Feeding. Yo prevent a malfunciion in the feeding of the first round, the magazine
should be checked to insure that the top round is straight, and the magazine should be locked in the
wespan. A hard blow on the bottom of the magazine may dislodge the first round, causing it to misfeed
or double feed. Another cordition that may ocause a malfunction on the.first round is putting too many
rounds in the magazine. To correct a feeding problem, the weapon and the magazine must be checked.
Most feeding malfunctions are csused by bad magazines, tgggiring cleaning or replacement,

2. Chambering. Pulling the charging handle fully to the rear and releasing it or
releasing the bolt catch should fully.chamber the round witnout assistance. The rifle should be
visually checked to insure that the first rcund is seated sn the chember, using the forward assist 1if
necessary to insuce that the bolt ia loeked. . .

3. Firing. "1If the hnmmer falls.and the weapon fails to ftre. ocheck ehc cartridge primer.
If there is nc dent ir the primer, the firing pin is probably broken or missing. If the primer is
slightly dented, it 1ndioataa & wesk hammer spring oF excessive wearing ot the firirg pin or bolt
area. . C .

4. Ex'raction. If the carcridge fails to extraat. it indicates a dirty chanber, a broken
extractor, a Weak extractor spring, or insufficient gas suppiied to cause proper operation. Too much
oil in the chamber can create a vacuum and also prevent extraction.

5. Fjection. Failure to eject normally indicates a broken ov worn ejector or weak ejector
spring.

IMMEDIATE ACTION

Immediate actich is the unhesitating action takan to correct u stoppage without an investigation
of the cause of the stoppage, The procedure is to tap the magazine twice (if a round is hung up aue
to a failure to chamher, this may cause the bolt to ride forward and the soldier can fire if he hears
the bolt go forwerd). If the bolt does not go forward, pull the charging handle to the rear and loak
into the chamher, 1If the chamuer is clear, reiease ‘the charging handle, hit the farward assist, and
attempt to flre, Soldiers should practice repeatedly to develop the immediate action response so that
a simple stoppage will not cause them to fail to engage mere than one target on the record fire range.
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REMEDIAL ACTION
Remedial sction ie the action taken tao cerrect a weapon malfunction when i{mmediate action has

failed to correct the problem., Initial-entry r£sldiers should be given assistance with remedial
aation, and efforts should be taken to prevent a recurrence.

BASIC SHOOTING FUNDAMENTALS

Two things are required to hit targets: the rifle must be aligned with the target, and the
hammer must fall withoul without disturbing the lzy of the weapon. The soldisr can accomplish this by
placing the front sight post on the target and squeazing the trigger.

It is important to understand and focus on the oritical e¢lements of the firing proocess--on those
elements that have major influence over the strike of the bullet. If you can teach your soldiers to
put the front sight post on the target and squeeze the trigger, they will all hit at least 23 of the
40 record fire targets. This can best be sccomplished through teaching the four basio fundamentals:

1. Steady position.
2.  Alming.

3. Breath contrel.
4. Trigger aqueeze.'

These basic fundamentals form the heart of the BRM program. It is very important that you
understand and believe in these four fundamentals. The current program does not represent drastio
changss in marksmanship, but there are some significant changes in emphasis, For example, sight
alignment is relatively unimportant, the Shot Group Analysis Card is considered invalid and has been
deleted, and the eight steady-hold factors are not taught.

STEADY POSITION

Before the soldier can hit targets, the weapon must be held in s steady position. This is the
first shooting skill the soldier should master, and i{ should be mastered before firing the first live
rounds. . . . .

Supported Position., Soldiers should be encouraged ts‘nlwaya fire from supported positions if at
all possitle. Any type of support (tree, truck tire, rolled up field jacket, eto) will greatly assist
shooting acouracy. All supported firing in the BRM program is performed from the foxhole positior
with sandbag support. This is a stable and comfortable firing position, making it easy for the novice
firer to master shooting skills quickly. It is critical that the weapon be fully supported by the
sandbags. The nonfiring hand and arm should support no part of this weight. The firing elbow must be
firmiy planted on the ground outside of the foxhole position. In effect, the front of the weapon is
supported by the sandbags (the nonfiring hand iz between the weapon and the sandbags for the purpose
of controlling the weapon for subsequent shots) and the rear of the weapon is firmly supported by the
firing hand (pistol grip) and the pocket of the firing shoulder (rifle butt). The firing hand and
shoulder are steady because they have straightline bone support to the firing elbow, which is firmly
planted on the ground outside the fighting positioen.

Unsupported Position. In some situations, the soldier may be required to engage targets when no
suppart is availadle. Therefore, the soldier must learn to hold the weapon steady with only bone
svpport. The BRM program uses the prone unsupported position, the steadiest of all unsupported
positions. Since half of the record fire targets are engaged from the prone unsupported position, 1t
is oritical that soldiers be proficlent from this position. A key to this poajtion is getting the -
nonfiring elbow as far under the weepon as possible. This prevides for the greatest amount of bone
support and will allow the soldier to maintain a steady position for an extended periad.

The supported fighting position and the prone unsupported position will be discussed in detall -
later.

It i{s important to build coni'idence in the soldier's ability to fire the rifle. Therefore, it is
important for the soldier to have mastered steady positions before firing the initial rounds. If a
toldier has not yet learned to hold tho weapon steady, you will be wasting your time and his by going
on to other fundamentals. Learn to hold the weaspon steady, and the remainder of the shooting process
will be much easier to master,
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AINING

Having mastered the task of holding the weapon steady, the weapon iust be aligned with the
target—exactly the asme way for each firing. The peep sight on the M16 is a superior sighting
systen. The pesp sight is located well to the resr of the receiver, placing it olose to the eye,
theredy inorcasing sight radius (distance between front and rear sight). The major advantage of the
peep sight is that it requires the soldier to align only two objects--the front sight and the target.

A good firing position places the eye close to and directly behind the rear peep sight. When the
eye is fooused on the front sight post, the natural and instinotive ability of the eys to center
objects and to seek the point of greatest light (which 18 the center of the rear aight hole
(aperture)) will provide for correct sight alignment. Therefore, the aiming task is simple--place the

front sight post on the target.

Among all the other atresses asscolated with learning a new skill, the soldier has in the past
been asked to perform a task that is impossible for the human eye-~to focus on three zeparate planes
(objeats st thrye different distances) at once. For the novice shooter, the instinotive and natural
ability of the eye will more acourately align the sights than the conscious attempts by the shoster.
It 1s intended that aight alignment be taught, but this subject should be placed in proper perspective
and not be presented to the acldier as such an important shooting fundamental.

Relying on this natural ability of .the eye to seek the center of the rear sight hole, point of
aim beoomes more important than sight alignment. To cbtain correct point of aim, the tip of the front
sight post must be placed on the aiming point. To accomplish this, the eye must be fooused on the ti
of the front sight past. This may cause the target to appear blurry, w51¥o the front signht post is
seen olearly. There are two reasons that make it important to focus on the tip of the front sight
post. First, if the front sight post is seen clearly, only minimum aiming error can oocur while a
more significant error can occur if the front sight post is blurry (that is, focusing on the target).
A blurry front sight post may cause an alignment error and may cause a target miss, (If the front
sight post is damaged, it should be replaced; if it is shiny, it must be blackened.) The second
reason for focusing on the tip of the front sight post is that this forces good sight alignment. When
the eye is fooused on the tip of the front sight post so that it is seen clearly and distinctly, the
eye must be centered in the rear sight hole. If the eye moves from the center of the rear sight hole
while foocusing an the tip of the front sight past, the aperture will begin to darken on one side, and
the front sight post ocannot be seen as clearly and distinotly as it had been. Therefore, with the
focus of the eye directed to the tip of the front sight post, minimum point of aim error will result,
and the natural ability of the eye will provide for good sight alignment. It is difficult to recreate
what s perceived by the eye looking through the rear sight hole, but Figure 15 attempts to show what
the eye should see. ' :
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CORRECT

Focus on the tip of the front sight post s0 that it can be seen clearly and distinctly--and correct
sight alignment is sutomatic.

Figure 15. Sight alignment.

It is suggested that you test this sight alighment theory with a rifle. Assume a good firing
position with your eye looking through the rear sight, forget about sight alignment, and focus on the
tip of the front sight post. Cheock the rear sight. You should {ind that it is aligned. While
continuing to focus on the tip of the front sight past, move your eye to the side of the rear sight
hole and it will appear to darken and get blurry.

Considerable practice in aiming should be considered before firing the initial live rounds.
During dry firing, after the front sight past has been placed on the target, the soldier should change
his eye focus back and forth between the front and rear sights to insure that good sight alignment has
been obtained. Before firing, the soldier should be confident that placing the tip of the front sight
post on the target will provide correct sight alignment, muking aiming a simple process. Place the
tip of the front sight post on the target.
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BREATH CONTROL

It is impossible to maintain a steady position, keeping the tip of the front sight post on the
aiming point, while breathing. Therefore, breathing must not be taking place at the noment of firing.
the novice firer should be taught to inhale, then exhale normally, and hold his breath at the moment
of natural respiratory pause, The shot muat then be fired before fesling any unpleasant sensations
from holding the breath, As the firer's skills improve, and as timed or multiple targets are
presented, the soldiar must learn to hold his breath at any part of the breathing oycle. Breath
control should be practiced during dry firinz exeroises until it becomes a natural part of the firing
process.

TRIGGER SQUEEZE--THE MOST IMPORTANT FUNDAMENTAL

The three fundamentals discusssd above get the weapon into a steady position and correctly
pointed at the target. Most sovice firers can accamplish this in a relatively short period. But all
of this is wasted if the trigger is not properly controlled. The charts previously used to show
errars that result from improper sight alignment (not having the front sight post centered in the rear
sight hold) do not accurately reflect the sight alignment problem, but they dao reflect the sericusness
of weapon alignment problems.

- Alignment of the overall weapon is oritical. The sight radius on the M16 (distance from the
front sight to the rear sight) i3 50.17 centimeters, or approximately 1/2 meters. Any alignment error
between front and rear sights will repeat itself for every 1/2 meter the bullet travels. For example,
at the 25-meter line, any error in weapon alignment will be multiplied 50 times. If the weapon is
misaligned by 1/10 inch, it will cause a 300-meter target to be missed by 5 feet. The elignment error
is normally not a function of improper sighting, but is a function of improper trigger control,
causing misalignment of the rifle at the moment of firing. The trigger squeeze is the must important
fundamental for the novice firer, because he i3 most likely to cause weapon misalignment by his poor
trigger control,

Trigger squeeze is vitally important in controlling weapon movement. Any sudden movement of the
finger on the trigger will disturb the lay of the weapon and cause the shot to mias its intended
point. When the trigger is correctly squeezed, the exact moment of weapon firing will be a surpirse
to the soldier. The M16 rifle has a low noise level and alsc low recoil when compared to many other
military rifles, But the normal, unconcious reflex actian of the novice firer to compensate for the
noise and the slight punch in the shoulder is such that he will miss the target if he knows the moment
the weapon will fire., A common practice is ta tense the shoulder in anticipation of the weapon
firing. It is difficult to detect, and many soldiers do nct realize they are flinching in
anticipation of the weapon firing. The ball and dummy exercise (App A) or the use of Weaponeer are
excellent techniques for detecting impraoper trigger squeeze. When the hammer drops on a dummy round
and it does not fire, the soldier's relfexive movement will clearly demonstrate to him, and the
trainer, that he is not properly squeezing the trigger. The Weaponeer (App A) is an excellent aid in
detecting improper trigger squeeze because of its sutomatic misfire capability and a feature that
allows the aiming point to be observed for the last 3 seconds before firing.

The proper trigger squeeze should start with relatively heavy pressure on the trigger during the
initial aiming process. For example, for a trigger that requires 8 pounds of pressure, 4 to 5 pounds
should be applied during the aiming process and then additional pressure applied after the front sight
post is steady on the target and breathing has been stopped.

From the supported fighting position, there should be no reason ta deviate from this procedure.

If any significant movement of the weapon can be detected when firing from a supported fighting
position, additional work on the position is needed. From the prone unsupported positien, a small
wobble area will exist. The wobble area is the movement of the sight around the aiming point when the
weapon is in the steadiest possible position. If wobble is present, the same trigger squoeze

- technique should be employed. If the front sight strays from the target any time during the firing
process, pressure on the trigger should be held constunt and resumed as soon as sighting is corrected.
The position must provide for the smallest possible wobble area. Under no circumstances should an
attempt be made to quickly pull the trigger while the sight is on the target. The best firing resultas
are obtained when the trigger is squeezed continuously while the smallest possible wobble area is
maintained and the actual moment of firing cannot be anticipated.

As skills increase with practice, the time required to squeeze the trigger can be reduced
considerably. Novice firers may take 5 seconds to perform an adequate trigger squeeze, but as skills
improve, the trigger can be squeezed in a second or less, The important thing to remember is that the
firer must not know the instant that the weapon is going to discharge. Otherwise, body reflexas will
attempt to compensate and will cause misalignment of the weapon. Once the hammer falls, the bullet
(traveling at 3,250 feet per second) will clear the muzzle of the weapon before body reflexes can
disturb the lay of the weapon.
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The funcdamentals the soldier should have in mind when he comes to the firing line are to:

1. Establish a steady position.

2. Put the front sight post on the target,
3. Stop breathing.

4. Squeeze the trigger.

This simple procedure will inaure target hits at all ranges.

USING THE FOUR FUNDAMENTALS

Befura the presentation of targets, the position must be adjusted to allow for holding the rifle
steady. The soldier must raise his head 3lightly (maintaining oheek contact with the weapon), look
over the sights with baoth eyes open, scan the appropriaste area, and insure that the targets are
detaoted the moment they pop up. As the target appears, the head is dropped down, the eye is focused
on the target. The aiming [oint for this partiocular target is determined as the eye i3 rapidly placed .
behind the rear sight “ole. Initial pressure is applied to the, trigger (approximately half the
pressure that it will takc to pull the trigger) as the tip of the front sight post is placed on the
aiming point and as the eys is focused on the tip of the front sight post. Breathing is controlled
and final trigger squeeze begins. Everything is performed rapidly to the point of final trigger s
squesze. More and more pressure is applied to the trigger until the weapon fires., The instant of .
firing cannot be anticipated. When suffiuient dry firing is conducted, the soldier will be uble to
apply thess fundamentals in a well-coordinated manner, resulting in excellent shooting performancs.

Do not allow yourself to be detracted from these four basic fundamentals. These are the factors
that have major influence over the strike of the bullet. Too much emphasis on other points will
probably degrade the shooting performance of entry-level soldiers. When possible, test these
fundamentals for yourself on a live-fire range. Zero a rifle and engage a 175-meter target. From a
steady position, put the tip of the front sight post just below the center of the target, allow for
any significant wind, stop breathing, and squeeze the trigger. Ths target will, of course, be hit.
Repeat this procedure but add common errors that you feel may be important, for example, different eye
relief, rifle cant, sight misalignment, different ways of holding the weapon, Jdifferent body
positions. If the four fundamentals are practiced for each firing, the target will not be missed. It
is also important to remember that when these shooting skills.are required in combat, they must be
performed under conditions of fear and stress. Insure that the soldiers you train will be effactive
combat marksmen by properly focusing on the basic fundamentals during training.

FIRING POSITIONS

Two firing positions are used in the basic record fire course, Both are good positions for the
teaching of basic marksmanship skills.

Remember that only two actions must be performed to hit a target--the weapon must be pointed at
the target and the hammer must fall without the lay of the weapon being disturbed. Practically
speaking, it is not necessary to hold the weapon tightly with the nonfiring hand to make it shoot in
the semiautomatic mode. If it were possible to suspend the rifle in midair, the same place each time,
and pull the trigger without disturbing the aim, the rifle would fire a tight shot group. This is
because when the weapon is fired without stress, each bullet is exposed to similar conditions,
However, the scldier's job is to fire while maintaining complete control of the weapon--being ready to
rapidly engage additional targets. Therefore, the scldier must maintain control of the rifla, The
importance of this is to understand that minimum effort is required to make the rifle shoot and that
strong-arm tactics will detract from, rather than contribute to, accurate shooting. (The effects of
stress on the rifle are shown in Figure 16.) .

FOXHOLE POSITION (SUPPORTED)

This is an excellent position that provides a stable riring platform. The depth of the foxhole
position and the sandbag support should be adjusted for the height and arm length of each soldier.

Nonfiring Hand and Arm. The handguard should rest in a V formed by the thumb and forefinger of
the nonfiring hand, and lie across the heel of the hand. The handguard should not be gripped. The
nonfiring hand is used to maintain control of the weapon and assist in the rapid engagement of
subsequent targets. The forward weight of the rifle must be fully supported by the sandbags. The
nonfiring hand and arm should carry none of this weight.
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Rifle Butt. The butt of the stock is placed in the pocket formed by the firing shoulder, A firm
placement of the butt into this shoulder will lessen the effeots of revoil.

Firing Hand. The firing hand grasps the pistol grip, and the forefinger is placed on the trigger
in a manner that will not disturd the lay of the weapon while the trigger is being squeezed. Note
that the emphasis on placement of the trigger finger is to be able to pull the trigger without causing
movement of the weapen. The tip of the finger keeps the finger alear of the receiver and is good for
light triggers. If the trigger is hard to pull, firing performance will improve for many soldiers
with the finger inserted at least to the first joint. A slight rearward pressure should be exerted by
the firing hand to keep the butt of the rifle firmly in the pooket of the shoulder, mininizing the
effects of recoil.

Firing Elbow. The body should be supported by the corner of the foxhole position, placing the
firing elbow outside of the foxhole position, blocked against solid support.

Stockweld. The stookweld is the mating of the cheek with the stock of the rifle, whicn puts the
eye close to and directly behind the rear peep sight., To obtain a consistent stockwold, a good guide
is to place the tip of the nase within one inch of the charging handle for each firing. Some
stookweld should be maintained during target acquisition (some part of the cheek in contact with the
stock) to assist in rapidly assuming a firing position. .

Relax. A good position will eliminate undue muscle strain or tension which distracts from a
steady position.

PRONE SUPPORTED POSITION

The firer assumes a comfortable prone position behind the weapon. The forward part of the weupon
is supported by the nonfiring hand and arm. The steadiest positions normally result with the
nonfiring elbow as far under the weapoh as possible; howover, the left and right elbows and the
nonfiring hand should be adjustd to provide the steadiest possible firing position. The other factors
discussed above apply equally to tha prone position.

EFFECTS OF STRESS ON THE WEAPON

Firing tests have revealed that any pressures onxng front handguard may have an adverse effect
on accuracy unless the same pressure is applied for each firing. The targets in figure 16 show the
difference in bullet strike as a result of pressure on the forward part of the weapon. These targets
wore fired with a hasty sling, which pulls the forward part of the barrel down; and a bipad with
downward pressure at the rear of the weapon, which pushes the forward part of the barrel up. This
difference in bullet strike will not result from normal hand pressure to the rear, but rearward
pressure does not contribute to accuracy. Previous military rifles (M1 and M14) had recoils that
discouraged firing without a firm grip on the weapon; however, the light recoil of the M16 and the
extra contraol provided by the pistol grip allows firing without a firm grip on the weapon. Pressure
on the handguard will influence bullet strike and is an item that must receive consideration in all
firing positions., It is important to zero with the same type of pressure on the weapon that will be
used for fiving.

The paoint is that a lack of grip by the nonfiring hand will nct detract from shooting
performance~—too much grip may detract.
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The left targets show the normal zero, the center targets were fired with a hasty sling, and the
targets at the right were fired with a bipod attached and downward pressure applied with the left hand

forward of the carrying handle. Note that the difference in bullet strike at 300 meters would be 2 to
U feet.

Figure 16. Rifle stress (handhald),
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ORGANIZATION FOR TRAINING

The current program recommends that firing lines have a section designated for sach platoon. For
example, if there are 36 points being used on the firing line, each of the four platoons would be
assigned 9 points. This allows the leaders/cadre of that platoon to concentrate their efforts on the
personnel assigned to their platoon. By the end of each period of instruction, the platoon cadre
should have a list of their platoon personnel who have demonstrated potential firing problems. An
attempt should always be made to diagnose and correct individual problems before the next period of

instruction.

REMEDIAL TRAINING

Soldiers who do not obtain the specified minimum standard for any period of markamanship
instruction should have their problems diagnosed and be provided appropriate remedial training. All
soldiers must demonstrate a grasp of the basic fundamentals of shooting before allowed to continue in
subsequent periods of instruction. A target or scorecard is provided for each firing period of
instruction. It is recommendsd that soldiers retain these as individual progress records and for
, periodic checks by cadre. These individual performance records will be valuable diagnostic aids,

LEROING

The battlesight zero is the sight setting which provides the highest probability of hitting the
majority of combat targets without sight changes and with minimum changes in poiut of aim. As shewn
in figure 17, zeroing the M16 rifle for 250 meters provides excellent hit probability at all ranges

out to 300 meters.

280M ZERO

e L v ge 214
2o e bt T Y PP AL A
Z 28M 42m 76M  100M 150M 178M  200M
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Figure 17, Trajectory--250-meter zero.
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The best method of obtaining a 250-meter battlesight zero is to fire at a range of 250 meters,
making the necessary sight adjustments to place the center of the shot group on the aiming point.
However, such a method requires extensive terrain and training time for firers ta move between the
firing line and targets to check the location of their shot groups or the use of ranges and/or target
equipment not ocurrently svailable at moat installations. When projectiles of the same type and
caliber are fired from the same type rifls they have the same general trajectory. The rifle can be
zerced at any known distance along the trajectory ocourse. Referring to figure 17, if the bullet's
strike is adjusted to hit 1 inch below point of alr at 25 meters, point of aim at 42 meters, 1 3/4
inches above point of aim at 75 meters, eta., an acceptable 250-meter battlesight zero will result.
The previous practics has been to zero on the 25-mster range, adjusting bullet’s strike 1 inch (2.4
centimeters) below point of aim.

The procedure of aiming one place and adjusting bullets to hit another has been oconfusing to many
soldiers. Marksmanshp research revealed that using the long-range sight and adjusting bullet strike
to coincide with point of aim at 25 meters would produce a good 250-meter zero when the sight was
flipped back to the regular aperture, The standard rear sight of the M16 consists of twc apertures
(holes). When the unmarked aperture (regulsr sight) has been zerced for 250 meters, flipoing to the.
aperture marked "L" automatically provides a zero of 375 meters. Figure 18 shows the difference in
bullet trajectory between the regular and long-range sights., As disoussed above, the rifle may be N
zeroed at any point along the trajectory curve produced by the regular or long-range sight.

Therefore, by flipping to the long-range sight and adjusting btullet impact to coincide with point of‘

aim at 25 meters produces a 375-meter zero on the long-range sight; or & 250-meter zero when the sight .
is flipped back to the regular aperture.

LONG RANGE SIGHT

195

REGULAR SIGHT

After the standard sight has been zeroed for 250 meters, flipping to the long-range sight results in a
zero for 375 meters, Note that the trajectory, when zerced for 375 meters, crosses the line of sight

at 25 meters. Therefore, by flipping to the long-range sight and adjusting bullet impact to point of

aim at 25 meters, the standard sight will be zeroced for 250 meters.

Figure 18. Trajector--long-range sight,

34

.

G R N S S G e Ay A G i o A A A T A G QRN




WWWWWWWW\?VQ"“ TN N I TN NI WX Y M e

The oanadian bull preaented another prolem, in thet when zeroing was oomplated (tho soldier
having learned to aim at the bottom of the target), ail subsequent firing was at silhouatte type
targets (with a center-of-mass aiming point)., It was found that the quality of zerq did not
deteriorate, and much oonfusion was eliminated, when a sualed silhoustte target was substitutasd for
the Cansdian bull. The new zeroing target in figure 19 ailiws a scldier to 3hoot a scaled silhoustte
target (providing the same visual psrcsption as an actual silhoustte taiget st a range of 250 moters)
and adjust bullet strike to coincide with o center-of-mass aiming point., The new zero target slso
provides additional information to asaist in making sight chsnges. To determine sight changes, the
firer locates tie shot grouped center, picks out the harizonta) and vertical 1ines nearest that point,
and finds from the margina how many olicks to move whioh aight and in what direction. The target also
shows the soldier where his bullets (fired at 25 meters) would have hit on an actual target at 250
meters. Soldiers can be shown that a tight shot group looated on the intersection of the two zero
lines at the center of the cirole is the desired zera. They can ses that the nearer to the dot and
the tighter the shot group, the more likely they would be to hit a 250-meter eneny target.

The circle on the silhoustte is the maximum allowable shot group size for zeroing. While the

object is to shoot the smsllest possible shot groups, as close to the center of the circla as
zeroed. The

This change from
valid standard for

possible, a rifle that shoots all three shots inside the oircle is conaidered to be
. oirale 1s equal to the 19-inch width of the pop-up field fire target at 300 meters.
5.2 osntimeters to i centimeters (at 25 meters) provides a more stringent, but more

zeroing.
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(Dravings not to scale)

25 METER ZERGING TARASGET FOR M18A1 RIFLE
(WITH STANDARD SIGHTS)
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1. Aim at target center, adjust sights to move shot yroup center as close as possible to white
dot.

2. At completion of zero, rotate rear sight to unmarked aperture and weapon will be battlesight
zera for 250 meters.

Figure 19. 25-meter zeroing target for M16A1 rifle (with standard sights).,

36

eita W N W A SR W W

.
»
»
"
«

s o



AT RO A Dol s SRae it miotaills Bebie CATE IV 150 SUCEE O R o a2 ol kY

ZEROING PRUCEDURE

Previous marksmanship program conducted zeroing before shooting fundamentials were mastered and
did not allow for an opportunity to chock or confirm the zerce during the remainder of the program.
Additionally, following the zero period, the soldier was not provided witn information concerning
target hits and, in most cases, was provided no feadback about target misses. The current program
provides for a oconsidersble increass in firing at the 25-meter line, where feedback is praovided an the
placement of all shots., It also provides a downrange teedback exarcise (to be used when
know-distances (KD) ranges sre not available) where sight ohanges can be made at longer ranges. Thare
is then a return to the 25-meter line late in the program to confirm and/or refine the soldier's zero.

The primary emphasis for all 25-meter firing should be on the teaoching of shooting
fundamentala--the shooting of tight shot groups. Once a soldier car shoot well, the zeroing precess
is simple.

Keeping in mind the variability essociated with eaci round, sight change decisions should slways
be based on previous shot groups firad as well as on the )ast shot group. The curreat praograa alseo
includes a continuation of firing after the initial zero standard has been met, for the purposes of
skill praotice and refinement of zero. The objective of zeroing is to get the ghot group center as
near to the center of the circle as possible. A zero low in the al-cle is an actual zero for 175 to
200 meters while s zero high in the circle is an actusl zero for 275 to 300 meters. A zerg anywneras
in the oirole will praovide for target hits at all ranges but a periect zero will allow for soma
shooting errors and still enable target hits.

NOTE : Many tactical units have rifles equipped with the low light leval sight system (LLLSS).
These rifles do not have a long-range sight capability, the:iefore, speclal tarzets have bsen
designed which place bullet strike 2.4 contimeters below point of aim at 25 meters.

SHOT_GROUPING

The targets in figure 20 were fired by an experienced marksman tfrom a prone unsupported pusition.
These targets represent tne size and shape of suo: gcoups you can expect from soldiers that are
applying correct shooting fundamentals from the supported fighting pasition,
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The targots in figure 21 ware fired by basic trainees with wempons of known ahooting quality.
The top vhree targets refleot the sorrect spplidatisn of shooting fundamentals,

gy ——

The bottow three tyvgeta obvicusly reflect firer errars and theme are relatively easy to
disgnose beosuse 95 percent of theae size shet groups are asused by improper trigger aqueeze. Only
feproper trigger squeeze osn logioslly cause this amount of error with a good weapon at 25 meters.

The three targets in the middle of figure 22 are more difficult to diagnese. The agolaiers are
not properly spplying shaoting fundsmentals. You should observe the soldier firing-~check to ingure
n* has a ateady and relaxed pusition, check %o insure he understands aiming or check it with the M16
sighting device, insure that breathing is properly controlled, and observe trigger squeeze, or use
ball and dummy to insuro that the rifle 1s not beirng moved at the mement of firing.

e —
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The key to correcting firing errors ia to stay with the basic fundamentals: a steady rifle with
the tip of the front sight post at the aiming point and & surprise firing will result ia tight shot
groups.

SCALED SILHOUETTE TARGETS

Onoe the soldier has zeroed his weapon, the trainer is faced with the task of building on and
reinforoing basic merksmenship skills. Of key importance is providing a transition to field fire
(pop=-up) targets, whioh require new skills on the soldier's part. The trainer must insure that a
natural transafer of skills acquired with 25-metsr zero targets is pravided to the more complex task of
engaging targets at range. The use of acaled silhouattes on a 25-meter range is one method of
providing this transfer.

{
|
l
|
!
l
|

The scaled silhouette targets (figure 22--gotual target aize i3 18 x 23) were designed to assist
in the transition from firing et 2S5-meter zeroing targets to engaging pop-up targets on the field fire
renge. The targets on the left are engaged with three rounds each from the prone unsupported
position. This exerciss gives an indication, at 25 meters, of likely hits and misses when the firer
later shoots at actual pop-up field fire targets, It is also helpful in the teaching and the
praocticing of proper aiming point.
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20 METER SCALER
SiILHOURTTR
SLOW FIRE TARGET

(FIRED WITH 1" APERTURE
ON STANDARD SI1GHTS).

300 M 7% M

175 M

300 Mm

75 M USE LONG RANGE SIGHT

Use long-range sight. The white dot on each target shows the center-of-mass aiming point. Bullets
should hit within the cirole, but are scored as hits if they hit any part of the silhoustte.

Figure 22, 25-meter scaled silhcuette targets (slow fire).
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Alming st cne of the black silhousttes will result in hitting the silhouette in approximately the
sase place &5 an aotual size targel would have been hit on the {iel¢ fire range. (Remember that wind

and gravity will nct affect the bullets much at 2% meters, but will have an effect at greater
distances.) These targets have been reduced in size, 80 that when viewed from 25 meters they appear
to be actusl size. For example, the firer will note that the front sight appears larger than the
300-meter turget, just as it coes when a 300-meter target is engaged at actual range. In other words,
the visual peroepticn the firer gets from shooting the scaled-down 300-meter target on the 25-mater
range is similar to the visual perception ho gets from shooting the actual target at a distance of 300

moters.

If these silhouettes are hit, it means that the targets located at the actual distances would
praobadbly slso be hit. On the other hand, if the silhouette targets are not hit, it 1s probable that
the field fire targets will not be hit. A soldier who cannot hit the 25-meter scaled silhouettes is

not ready for field firing.

78-175-300-meter sosled silhouette target, but 1is intended to be s preview of tha performanue
requirementa of the combat fire and record fire periods of instruction. The exercise is characterized

by?

- 1. Inclusion of 50, 100=, 150, 200, 250-, and 300-meter soaled silhouettes to be fired
at from the fighting position (supported) and prone pasition (unsupported).

2. A requirement to r'ire at all 10 silhouettes per target under time pressure.
3. Repid shifts of point of aim from silhouetie to silhouette.

4. The absence of a clsarly defined pattern of silhouettes on the target. Soldiers must
quickly choose a atrategy for sequencing shots.

5. An additional opportunity to oritique aiming point and teach proper hald for targets at
range.

g

\ ‘ .

{ -The timed fire silhoustte target at figure 23 uses the same informstion feedback principle aa the
)

}

N

}

} 6. Ability to assess hits and misses for trainer oritique.
(

1]

t

!
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28 MEYER SCALED
siLHouETTE

TIMED FIRE TARGEY

(FIRED WITH “L’* APERTURK
WITH STANDARD SIGHTS)

50m :

Use long-range sight. The white dot on each target shows the best aiming point for targets at actual
distance., If adjusted aiming point i3 used at 25 meters, bullets should hit within the circles, but
are scored a:z hits if they hit anywhere in the silhouette.

Figure 23. 25-meter scaled silhouette targets (timed fire).
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The exeroise emphasizes the task requirements of rapid target engagement under time pressure.
The soldier completes the exeroise with some understanding «f what will be required in subsequent
axercises. For the more accomplished shooter, the exeroise is challenging. For the poorer shooter,
the exercise provides another opportunity for diagnosis and remedial training. These training
benefirs are accomplished on a 25-meter range using an inexpensive, single target format. (Actual
target size is 18 x 23 inoches.)

An advantage of firing on a 25~-meter range.is the opportunity for the firer to approach and inspeot
the target. By locating his shots relative to the point of aim, the firer is provided information on
the adequacy of his marksmenship skills. The same prinociple_applies to rounds locsted on targets at

any range. By introducing the soldier to downrange taedbnok5 at 75- and 175-mater targets, the
trainer provides several additional dimensions to the BRM program of inatruction (POI)w

both hits and misses are captured.

mistakes are identified and corrected.

sights are adjusted to provide the best possible zerao.
good shooters are made better,

spotters are used to help trainers spst soldiers needing help, and effects of gravity and
wind are experienced.
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SSeo bibliography

The use of information feedback as a mathod of improving skill acquisition has been long
subatantiated by research studies., This fact has been used to develop a period of instruction of
basic rifle marksmanship incorporating feedback of where each round strikes (both target hits and i
misses). For initisl field firing, this is an improvement over the use of only pop-up targets, whioh
offer all-or-no feedback information on hit or miss,

T N £t

Downrange feedback provides not only the ovapture of all hits and misses, but alsc the opportunity
to measure how close or far a builet strike is from where it is intended to be. Provided such
information, the soldier can refine his skills. In additiqn to this logical advantage to downrange
feedback, as a practical matter, the exercise is simple to ekxecute., All that is required are large
target frames or witness panels on which are stapled E- or F-type silhouettes. Downrange feedback
configured in this way does not required extenajve investment in ejuipment,

C Nt Vgt oo e

Targets were developed for use at 75 and 175 meters, including sight change information, and are
shown photo-reduced in figures 24 and 25. The actual size of these targets are the same as F-type and
E-type silhouettes respectively. ) .

When fucilities do not permit this period of instruction to be conducted on a range with targets }
at 75 and 175 meters, the trainer is still faced with the task of building on and reinforcing basic i
marksmanship skills., Of key importance is providing a transition of field fire (pop-up) targets which
require new skills on the soldier's part. The trainer must insure that a natural transfer of skills
(acquired with 25-meter firing) is utilized in the more complex task of engaging targets at range.
The use of additional scaled silhouettes on a 25-meter range is one alternate method of providing this
transfer.

.~ -
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Pigure 24, 75-meter known distance target.
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Aim at the X, move shot group to center, click each sight the inumber of times marked on line,

Allow
for wind before making sight adjustments.
Figure 25, 175-meter known distance target,
46
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FIELD FIRE

; Minor adjustaments have been made to the two field fire pericds of instruction. These changes are

designed to provide a botter transition to field fire targets while developing soldier confidence that
' ull targets oan be hit, and to present a target array that will better prepare the socldier for record
' fire.

A It is important for the soldier to know where his bullets are going if any targats are missed. A
scorer should be used to assist the firer in determining bullet strike for target misses,

TARGET DETECTION

Target detection is included in the current program as concurrent training during the field fire
. periods. It is listed as concurrent training only to conserve time. Target detection is considered
to be an important block of instruction, and it is intended that it be presented as a high priority
subjeot that all soldiers attend. A soldier cannot hit what he cannot detect and thus does not
sngage.

> W o

-

RECORD FIRE

To qualify on the previous record fire course, a soldier had to hit 17 of 40 targets, or 43
percent. The ourrent program increases the minimum targets hit to qualify from U3 percent to 58
percent, or 23 of #0. This means the soldier must hit six additional targets in order to qualify:
however, 3ix targets have been moved to a closer range. Nonetheless, in theory, it 1is a higher
standard because all six of the targets that have been moved to a closer range must be hit.
Additionally, many exposure times have been reduced. The basis for this change is threefold:

S S wrv g

t
-

1. It is universally accepted that the ourrent~atandard 1s too low,

v’

2. A recent threat analysis6 reveals the largest array of personnel targets are normally
encountered in the 100- to 2G0-meter range.

6Seo bibliography.

3. Firing data from typical M16's indicate that targets out to 200 meters will be hit by
all rounds il the soldier applies proper fundamentals. A few targets beyond this range will probably
be missed even though the soldier applies all fundamentals that he is taught, but most targets should
be hit even at ranges greater than 200 meters. Any soldier who practices the fundamentals will have
no diffioculty qualifying on this course of fire. Changes in qualification scores are as follows:

, Previous Current
e
) Expert 28-40 36-40
; Sharpshooter 2427 30=-35
Marksman 17-23 23-29 =~
Unqualified 16 and below 22 and below
»
; 47
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APPENDIX A

TRAINING AXDS AND PROCEDURES

Ssveral training teohniques are available to assist the soldier's understanding shooting
fundamentals before live firing or to assist in remedial training for those soldiers who experience
problems during training. If newly developed, approved electronic devices (for example, Weaponeer)
are available, they are recommanded. However, several procedures that should be available at all
locations are discussed below--target box exercise, Paige sighting device, dime-washer exercise, MI15A1
sighting device, M16 sighting device, dominant eye training aid, and ball and dummy exercise. The
ball and dummy exercise is considered to be a good diagnostic exercise that can be used on the firing
line to identify the common problem of anticipating weapon Tiring. The M16 sighting device can alsy
be used on the firing line to assist in disgnosing problem:.

The current program includes dry firing as a training procedure. The previous program introduced
the soldier to the supported fighting position for the first time during initial live firing. It is
oonsidered very important fer the soldier to have a period of relaxed time (without the constraints
and pressures of the live~fire environment) to practice the basic shooting fundamentals from the -~
foxhole supported and prone unsupported positions before live firing. Dry firing should be conducted
until the soldier can effectively demoristrate the performance of hasic shooting fundamentals (steady
position, aiming, breath control, and trigger squeeze) in a well-coordinated and confident manner.
The trainer must insure that dry firing instruction is closely and properly supervised to insure that A
practice does not become boring. Dry fire training is an effective training procedure which can be
implemented taroughout marksmanship training, resulting in improved record fire scores.

TARGET BOX EXERCISE

The purpose of the target box exercise is to teach and to permit the trainee to practice
consistent placement of the aiming point. The exercise requires a rifle requires a rifle rest, a
target box on which is attached a plain piece of paper, a pencil, and v team of firer and target man.

The firer places the rifle firmly in the rifle rest and assumes a nodified prone firing pesition
along side of it. While looking through the rifle sights, the firer motions the target man to move
the target paddle in line with the sights, It is important to insure that the target box be 25
meters from the muzzle of the weapon, since the silhouette on the target paddle is scaled to depict a
250-meter target viewed at 25 meters. When the silhouette appears in projar position above the front
sight post, he gives the signal to mark the paper. The target man marks through the small hole in the
paddle. The paddle is then removed and the target man marks the spot #1. The paddle is once sgain
placed at a different starting polnt 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 shot groups that will fit into a 4
' centimeter cirole,

A trainer must monitor the exercise. The trainer should not only observe the trainee as the
rifle is sighted, but must discuss shot group size and placement reiative to alming errors. Only when
the trainer is satisfied that the trainee is proficient in sighting the weanon should the target man
exchange roles and become the firer. :

THE RIDDLE SIGHTING DEVICE

The device 'i1s used to insure that firers can obtain the correct sight picture with their own
. weapon. This device consists of two parts:

1. A small metal frame which attaches to the frunt sight.
2, A plastic strip that has a magnet attached and a silhcuette target printed cn it.

The device is attached to the front sight post and i3 then moved until the firer obtains the
correct sight picture, which can be checked by a trainer using an M16 sighting device.
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THE DIME-WASHER EXZIRCISE

The dime-washer exercise is an additional sotivity to perfect She fundamentals of shooting. 1In
addition to “he firar's rifle, three other items of equipment are required:

1. A winsher or dime.

2. A thrae-inch plastic disk with a 1=inch center hola.
3. A zeroing target positionad 25 meters from the firer,

The exercise is carried out in two-soldier teams. The firer assumes a supported or unsupported:
firing position and is oritiqued by the assistant and trainer. The assistant assumes a position
slightly forward of the muzzle and on the side of the rifle opposite the firer. He places the plastio
disk over the barrel and againat the front sight guard. The disk serves to block the firer's view of
the washeir or dime, thus emphasizing correct aiming.

The assistant then positions himself so that he can watoh the flrer's eye and trigger finger.

The firer is now instructed t» cock the rifle and aim at the turget. When the firer is on targat, the

assistant balances the washer or dime on the barrel so that it does not touch the flash suppressor.
After balancing the washer-dime, the asaistant tells the firer, "READY", and closely observes the
firer during the trigger squeeze.

If the washer-dime drops from the barrell during the trigger squeeze, the assistant informs the
firer of the vause. The rifle is then recocked and the exercise repeated. Other firing positions mey
be used. The aim of the exercise is for he firer to consistently dry fire without causing the
washer-dime to fall.

M15A1 SIGHTING DEVICE

The M15A1 sighting device is a cardboard device designed to demonatrate rifle sight alignment and
point of aim. Even though tha sight piaoture of the sighting device is not a completely accurate
representation of what the trainee sees when sighting the rifle, the M15A1 is useful during the first
sessions of marksmanship fundamentals.

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.

2. A silhouette scaled to the size of the front sight blade. Both are independently
movable. Thus, the front sight post can be moved to the center of the aperture, independently of the
silhouette which can ve positioned above the front sight post. The trainer can demonstrate to the
trainee that sight alignment is che process of locating the tip of the front sight post in the central
region of the rear sight hole. Although centering the front sight post in the peep sight hole rapidly
becomes an automatic process as rifle practice continues, trainees unfamiliar with iron sights may
find manipulating the illustratd sight post userful.

The M1541 also provides for demonstration of the proper relationship between the front sight post
and the silhouette., As is the case with the sight alignment, placement of the aiming point should be
demonstrated ty the trainer who is monitoring the trainee's grasp of aiming fundamentals,

THE M16 SIGHTING DEVICE

The M16 sighting device (a2lso referred to as the Belgian sight or cheater device) is metal with a
tinted glass square, that when attached to the rear of the M16 rifle carrying handle, permits a
trainer to observe a firer's sight alignment and aiming point.

This device can be used in two ways. The first is to use it whiia conducting the Paige sighting
device exercise., The second is to use the device while dry firing or live firing. However, a brass
deflector must also be used during live firing; otherwise, brass cartridge cases ejecting from the
rifle will hit the trainer in the face or eyes,.

THE BALL AND DUMMY EXERCISE

The ball and dummy exercise may be conducted on sny live-fire range. The soldier is provided a

magazine Joaded with a randem selection of live anc¢ rounds, In some cases, the exercise may be
more effective is the trainee is not informed that 1zire contains dummy rounds so that the
normal firing procedure may be obServed, Any movem the body or rifle that can be detected, when

the firing pin hits a Jdummy round, i{s a clear message ..at proper trigger squeeze is not being
applied,
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DOMINANT EYE TRAINING AID

There urs several procedurez that csn be used to determine which eye is the dominsnt or master
eys. The following technique ocan be performed quiockly and is the most accurate fleld technique
available.

Cut @ 1=inch eircular hole in the center of an 8« x 10-inoch plece of materisl (oan be anything
from paper to plywood).

The trainer positions himself approximately % feet in front of the soldier. The trainer olcéses
his nondwninant eye and nolds his finger up in front ¢f and just below hias dominant eye te provide the
soldier with an aiming point.,

The soldier holds the training aid with bath hands at walst level and looks with both eyee open
at the tralner's open eye. With both eyes foocusad on the trainer's open eye and arnms fully extended,
the soldisr brings the ¢railning aid up betwean himaself and the trainer while continuing to look at the
trainer's eys through the hole in the training aid. The soldier's eye the trainers see through the
hole in the tralning oid is the soldier's dominant eye.

WEAPOREER
-

The Weaponeer 1o a rifle fire simulator. It operaters on 115 volts AC and requires an indoor area
approximately 6 feet wide and 18 feet long. The firing station consists of a modified M16A1 rifle tht
recoils and provides sourd simulation through esarphones. The recoil and sound levels may be varied. .
A misfire mode is available to e¢nable deteciion of flinshing and to reinforce immediate amction.

The weapon funoctions similar to an asctual M16A1 rifle and requires similar aotions of the firer.
The Weaponeer can be erected s0 that all basioc firing positions ocan be used. The target display
consists of a scaled 25-meter zeroing target and E-type silhouetes scaled to represent targets viuwed
from 100 and 250 meters.

A oconsole contains the cortrola needed to operate the system., Targets may be manually ralsed or
lowered or set for random raise (variable srposure time) in a killable mode. The console contains a
visual display (small TV screen) that shows the target, aiming point of the firer (an excellent way to
cacok for a steady position), and simulated bullet strikes (up to 32). An important feature of the
Weaponesr is the nlayback whioh shows the aiming point for the last 3 seconds before firing each shot.
This is an excellent way to diagnose improper trigger control,
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; APPENDIX B
f BRM POY RECAPITULATIOM
i
i PERIOD TIILE | HOURS  XOUNDS
. 1 Introduoction tov Rit'le Nariiamanship
' and Mechanioal Training Y 0
s 2 Fundamentala of Shooting: Dry Fire 4 - 0
{ 3 Fundamentals of Shooting: Llive Fire Y4 9
. ] Preative Firing: Zero 8 1
i ] Practice Firing: 25-Meter Silhouette 2 18
6A Downrange Fesdback: 75 snd 175 Maters 8 30
- or
: 68 Downrange Feedback: 25 Metess (4) (36)
‘ v 7 Field Fire: Singie Targets; and Target Detection 4 ' 42
t & Field Fire: 3Single and Kultiple Targets 4 36
‘ 9 Zero and timed Fire (25-Meter Silbsuette) ¥ ' 32
{ 10 Practice Racord Fire 4 4o
11 Combat Firing/Record Firing 7T 90
i 12 Autcmatic Firing 2 2
7 13 Protective Mask Firing 2 20
{ 1 Night Firing . 3 30
TOTAL 60 386
F (See note 1)
¢ ONLY if 6A 18 impossible (56 (392)
)
¢ NOTES:
1. Total rounds do not include ammunition required for remedial training, ammunition used for
L demonstrations, or blank ammunition.
L 2., When available, the Heaponeer should be used during all periods for diagnostic and remedirl
training. Soldiers may be returned to remedial training during any period,
{
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