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FOREWORD

The Fort Benning Field Unit of the U.S. Army Rescarch Institute (AR1) and
its resident contractor, Litton Computer Services, have conducted an angoing
program of research since 1976 designed to improve the effectiveness of M16A1
rifle marksmanship training at basic, advanced, and unit levels. Because most
of this research has been decumented in a scries of separate publications,
this report was developed to provide an integrated summary of the various ef-
forts included in the overall research program.

Further, this research report documents the process by which revised
marksmauship training programs were implemented at basic, advanced, and unit
levels throughout the U.S. Army. Previously undocumented implementation
efforts are presented in five arcas: equipment vesearch, varpet design. range
modification, training ailds and devices, and instructor training. Constraints
cncountered in the process of program implementation are addressed, as arve
arcas of future study desipned to partially overcome the effects of these
congtraints. Although this report was written primarily for a training
rescavch and development audience, it is also recommended for those desiring a
broad, historical pervspective ot current rifle marksmanship training
procedures in the U.S. Army.

The Army marksmanship propgrams described in the report ace products of
the Army Research Institute’s Fort Benniung Field Unit, which conducts research
on training and training technology with particular emphasis on individual and
small team skills in the Infauntry arena. The rescarch task that suppoyis this
mission is titled "Individual Training for Soldier Skills" and is organized
under the “"Training for Combat Effectiveness" program area. A:s proponent for
rifle marksmanship training, the U.S. Army Infantry Schoel provided
sponsorship for the marksmanship research program. The results of this
rescarch have been briefed to the scuior leadership of the U.S. Army Ferces
Command (FORSCOM), the U.S. Army Training and Doctrine Command {TRADOC), and
the U, 5. Army Infancvy Schoel (USATS), which has subscguently implemented most
of the products generated by this research program. Specifically, the program
for basic rifle marksmanship training was iunplemented at all Army Training
Centers, the program for advanced rifle marksmanship training was ilmplemented
at the U.S. Army Infantry Training Center, and the program for unit rifle
marksnanship training was included in Change 3 to Field Manual 23-9, M16Al
Rifle and Rifle Marksmanship. Likewise, the series of targets developed to
accompany these trainiag programs was adopted and these tarpets are now
available througl normal supply channels.

EDGAR M. JOHNSON
Technical Director




THE DEVELOPMENT AND IMPLEMENTATION OF BASIC, ADVANCEU, AND UNIT M16Al1 RIFLE
MARKSMANSHIP TRAINING PROGRAMS

EXECUTTVE SUMMARY

Requirement:

In 1976 the U.S. Army began research intonded to improve the fraining of
M16Al rifle marksmanship for entry level soldiers. 1In 1980 the U.S. Army
initiated similar efforts intended to upgraide both advanced individual
marksmanship training and unit marksmanship training. A wide variety of
experiments and field evaluations have been conducted by the U.S. Army
Research Institute (ARI), Fort Benning Field Unit since 1976. Tikis report
summarizes the various ARI concepts and products that have characterized the
overall research program to date to provide a clearsr understanding of the
interrelationships between training programs at the basic, advanced, and unit
levels. The report also brings attention to critical problem areas of
implementation, some of which remain unresolved. Finally, the report ouclines
the work that must be done to develop a fully effective and integrated set of
rifle marksmanship training programs.

Procedure:

The research and development efforts reported and/or summarized here
consisted of three major field training experiments, a large-scale field test
of M16Al rifle characteristics and capabilities, and a variety of field
observations, informal evaluations, and interviews conducted at Army Trainiug
Centers, the U.S. Marine Corps, and at several U.S. Army Forces Command
(FORSCOM) unit installations. The research was designed to determine the
problems that exist in U.S. Army rifle marksmanship trainin

ing, to pllot test
promising ideas for improvement, and to field test the impact of the potential
improvements.
Findings:

Basic, advanced, and unit rifle marksmanship instructional programs were
developed, refined, and tested by over 18,000 soldiers at various levels of
training. As part of the program implementation process, a variety of targets
and training materials were designed and/or evaluated. Instructor training
procedures and materials wcre also developed. Further, constraints to the im-
plementation process were identified, together with areas of future research
that have the potential to partially overcome the effects of these
constraints.

vii




Urilization of findings:

The integrated set of rifle markmanship training programs reported herein
has been approved for adoption Army-wide by the U.S. Army “nfantry School
(USAIS) (as proponant). Minor refinements to the process of implementation
are being addressed.

viii
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THE DEVELOPMENT AND IMPLEMENTATLON OF BASIC,
ADVANCED , AND UNIT Mlual RIFLE MARKSMANSHIP TRAINING PROGRAMS

INTRODUCTION

In 1277 the U.S. Army Reseavch Institute (ARL) Fiecld Unit at Fort DBenning
and its resident contractor, Litton Mellonics, initiated a systematic cesearch
program devoted to M1O6Al rifle marksmanship training. Based upon a growing
concern tuat existing Basic Rifle Marksmanship (BRM) training was not producing
qualified marksmen for U.S. Army units, marksmanship training was examined at
basic, advanced, and unit levels. The primary goal of this rescarch program
was to develop and validate an integrated set of more effective marksmanship
training programs geared to combat marksmanship requirements. Conducted
under the joint sponsorship of the Directorate of Tralning Developments of the
U.S. Army Infantry School (USaIS) and the U.S. Army Forces Command (FORSCOM),
this research dircct}y respended to various Human Research Needs (HRNs) that
had been identified.

Rifle marksmanship trai.dng in the U.S. Army is conducted in three
separate, though couceptually related, Programs of Instruction {PCIs):
BRM, Advanced Rifle Marksmanship (ARM), and Unit Rifle Marksmanship. BRM
training focuses on teaching those common rifle marksm . hip skills needed by
every soldier in the U.S, Army. All initial entr; soiui.rs receive BRM
training, which is provided at each Army Training Cer-..: (ATC). A minimum
nerformance standard, measured on a prescribed rifle qualification course ot
fire, must be met by all BRM trainees. 1In contrast, ARM focuses on teaching
more advanced marksmanship skills, in addition to BRM skills, needed by
soldiers having the 11B (Light Weapons Infantryman) Military Occupational
Specialty (MOS). ARM training is conducted only at Fort Benning, Georgia, as
part of the Advanced Individual Training (AIT) portion of the Infantry One-
Station Unit Training (OSUT) POI. Unit rifle marksmanship training is
conducted by all U.S. Army units worldwide. Its purpose is twofeld. First,
unit training attempts to maintain soldier proficiency in the marksmanship
skills acquired in BRM and ARM. FEach soldier must annually meet a minimum
performance standard on a rifle qualification course of fire. Second, each
unii musi provide Lrainin to develop ottt wairkswanshlp skills that way be
required as a function of their particular unit mission.

Due to the large number of pilot studies and field experiments which have
been conducted in the marksmanship research program, each documented in a

1The research has been performed in response to the following HRNs: 77-184

and 78-104, Training Effectiveness Analysis for Infantry Systems (USAILS);
79-216, Improvement of Rifle Marksmanship (FORSCOM); 80-60, Infantry Systems
Training Effectiveness Development (USA1S); 80-110, Develop Plan for Assess—
ing Weaponeer Training Effectiveness in TOE Units (USAIS); 80-111, Research
Directed at the Development of Methodology for Evaluating Retention of Skills
in Cunner Assessments (UJSAIS); and 80-115, Research on Target Engagenment
Training for Individual and Crew Weapon Systems (USAILS).
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separate pul-lication, the prezent veporr suamacizes and integraces the
findings 2! the entice projucy to date.  Greater emphasis Is given to ves arch
carried cur sioae 30,7 In addition, @ wajor purpose of Lue present ropo 't
1s to document the procect by whiel the findiugs of applied rescarch wer:
cransfcrmed inzo Luily operacionsl rifle warksmanship training prograns. Tals
fwplementation prudess was a womplex and cowprehensive one, fvolving target
dusiga, ran;e modification, the design and evaluaticn of training devices,

and tre developinenl f & series of instructor traininy programs. Due to
consiraints lmposed v pregran fmplementation, the revised markmanship
trainiag prograns are wet without sowme, as yet unresolved, shortcomings.  For
this reason, duplementalice acnstraints and areas of potential iaprovement and

~1

stuly aite also addéressed in fhis veport,

Baric Rifle Mavksmanghiy

Initial etiorts focused on the nature of the combat threat, the required
Tifle marksmanship tasks to be perfoirmed, how performance on these tasks could
be measured, and a determination of whether or not existing training prepared
soldiers tu meet tue threat. Sceveral reports were prepared which dealt with
the definition of the rifle defeatable threat (Klein & Tierney, 1978),
previous markswanship research (Smillie & Chitwood, 1980), and current
training procedures and possible alternatives (Maxey & George, 1977; Maxey &
Sweezy, 1677). Theue reporis indicated that the rifle defeatable threat
encompassed tiiefly exjposed persoanel targets, both stationary and moving,
withinc a range of 300 meters. 1t was also clearly apparent that existing BRM
training was not aacgualcldy preparing soldicrs to mect ghis threat.

Threcugh participation in and observation of the Bﬁ& programs at your
ATCs, major preblems in fouvr areas of training were identified. Freseated in
detail in earlier reports (Mavw:y & Dempster, 1978; Smith, Osborne, Thoupson &
Morey , 198(), these weaknesscs are summarized in Table 1.

A series of field experiments was then conducted to determine the effuects
of potential solutions to some of these training problems. Using a2irborne
soldiers from a FORSCOM unit preparing for their annual rifle requalification
in September of 1978, three different traiuing programs were compared. In
terms ot the average number of hits obtained during a record itire¢ scenario,
it was found that a training program providing greater performance feedback
and increased instructor quality and quantity was associated with a signifi-
cantly higher (p<.001) level of measured performance (Evars, Thompson & Smith,
1680). This training program was subsequently published by the U.S. Arwy
Marksmanship Unit as a recommended interim unit marksmwanship POI for FORSCOM
(U.S. Army Forces Commaad, 1979).

Two of the major problems identified iu BRM training were that trainees
lacked an understanding of the rifle zeroing process ard that inadequate
feedback was available to soldiers about shots fired at distances beyoud 25

2Research conducted between 1977 and 1980 has been summarized in an carlier
report (Smith, Osborne, Thompson & Morvey, 1980).
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Table 1
Summary of Problems Identified in BRM Training3
TRAINEES
Limited ability to maintain and operate rifle.
Limited knowledge of shooting fundamentals., *;Q
Little knowledge of zeroing process.
Poor zero achieved by many.

Limited knowledge of effects of wind and gravity.

INSTRUCTORS 'if
Too few competent Iinstructors.
Limited BRM knowledge.
Limited diagnostic skills.

Unable to conduct effective remediation,

RANGES, TARGETS AND TRAINING AIDS
Difficulty using zeroing targets.
No feedback on quality of pop-up target hits,

No feedback on pop-up target misses.

WEAPONS
Insufficient quality checks.
Hard trigger pull for some rifles.

Poor grouping ability of some rifles,

jSmith, Osbtorne, Thompson and Morey, 1980.




meters. Another field experiment addressed these problems by imwestigating
the effects of a revised zeroing target and down-range feedback training upon
the record fire performance of 2,124 basic trainees (Smith, Thompsor, Evans,
Osborne, Maxey & Morey, 1980).

The intent of the revised zeroing target (see Appendix A) was to simplify
the zeroing process and make it more meaningful to the soldier. After locat-
ing the shot group center, the trainee could look to the margins of this
target and determine the appropriate number of clicks (increments of vertical
and lateral adjustment) and the direction in which to move the sights.
Further, the target provides cues about shooting performance at more distant
targets. I1f a trainee can keep all bullets within the circle of this 25-meter
target, he has shown his capability to hit targets out to 300 meters in later e
field firing. If the trainee cannot, the target serves as a visible record ot R
performance and identifies him as needing remedial assistance, '

Down-range feedback training imolved firing at paper silhouette targets
on a modified field fire range at distances of 75 and 175 meters (see Appen-—
dixes B and C). After firing a shot group at each of these targets, each
trainee walks down range and places spotters in the bullet holes. These
spotters are large enough to be seen from the firing line, enabling instruc-
tors to easily determine those trainees needing remedial aid.

When compared with standard training, a significant increase in record
fire performance was found when the revised zercing target was used (p<.005).
A significant increase was found when down-range feedback was added (p<{.001),
and an even greater increase was found when both were added to training
(p<.001). It was concluded that the revised zeroing target and down-range
feedback training would become parts of a projected new BRM program (Sm.th,
Thompson, Evans, Osborne, Maxey and Morey, 1980).

Due to concern about the accuracy of published information on the capa-

bilities of the M15Al1 rifle and the general negative opinions expressed by

wmany soldiers, a series of pilot tests was conducted in order to gain more

knowledge about the M16Al and the impact its performance might have on train-

ing (Osborne, Morey & Smith, 1980). Drawn at random from training cowmpanies i)
and weapons pools at Fort Benning, 60 weapons were subjected to a series of )
non-firing and firing tests, although a representative smaller sample from "
these 60 was used in several other tests. Seven major findings were obtained: .

1. The average M16Al rifle is capable of firing shot groups that easily
fit within the four-centimetex circle of the revised zeroing target, and hence
could Le expected to hit all targets out to 300 meters.

2., Avallable serviceability checks will eliminate an unserviceable
rifle, but may n-t detect a poorly shooting weapon. If a trainee is shooting :
poorly, there is & small chance that it could be the fault of his weapon. A
Only a test firing by a competent marksman can rule out the weapon as a :
problem.




3. Trigger pull ranged from 5.5 to 10.5 pounds, with a median of 7.5
pounds. Although the shot group sizes of experienced shooters did not
increase with greater pull weight, inexperienced trainees could eacounter
problems with M1bAl rifles having trigger pulls within this greater than
average range,

4. Tests confirmed the published trajectory of the M16Al (firing the
M193 buliet) and indicated that the 25-meter zeroing procedure, adjusting
sights to hit 2.4 centimeters below point of aim, resulcs in an acceptable
250-meter battle sight zero.

5., The barrel of the M16Al was found to be easily distorted by varying
pressure applied forward of the receiver. When compared with normal firiugs
from sandbag support, use of a hasty sling causes bullets to strike lower and
use of a bipod causes higher shots. 1In fact, the difference in bullet strike
between these barrel stress sources can be as much as two to four feet at 300
meters.,

6. Using M16Al standard sights, it was found that failure to center the
top of the front sight in the rear sight aperture was not likely to cause a
hit error of greater than six inches at 300 meters.

7. Using the long range sight, it was found that zeroing could be
accomplished by adjusting bullet impact to coincide with point of aim at 25
mezers, Alter adjustiug poiut of iwpact to point of aim at 25 meters using
the long range signt, an acceptahle 250-meter battlesight zero automatically
exists whenever the regular sight is subsequently employed,

Because using the long range sight enables one to hit where he is aiming
at 25 meters, the need to use a more complex 25-meter zeroing procedure, in
which point of impact is adjusted to fall 2.4 centimeters below point of aim,
is eliminated. For use with the long range sight, a 25-meter zeroing target
composed of a solid black 250-meter scaled silhouette was compared with the
Canadian bull aiming point on the revised ARI zeroing target. At 25 meters,
the scaled silhouette target presents the firer with a visual percepticn
similar to that of an asctual E-type silhouctie viewsd 2t 230 meters. Using an
aiming point that is center of mass of the silhouette during 25-meter firing
allows for the development of this important skill while precise bullet
location feedback is available., Additiorally, it was found that shot group
size did not deteriorate when the scaled silhouette target was used in lieu of
a Canadian bull aiming point (Osborne, Morey & Smith, 1980).

Additional training exercises were developed based on two other 25-
meter scaled silhouette targets designed to portray field-fire targets
trainees engage during BRM. A slow fire target having six scaled silhouettes
was designed to give tralnees additional practice in marksmanship fundamentals
prior to field firing (see Appendix D). A timed fire target having ten scaled
silhouettes was also designed to provide practice in the rapid application of
marksmanship fundamentals prior to practice record fire (see Appendix E).
Firing at these targets at 25 meters with the long range sight, studeats
receive precise feedback about the exact location of both hits and misses.
Feedback trainees vreceive in the field-fire envircnment is much less precise.
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Training exercises incorporating scaled silhouette targets can also function

as important diagnostic checkpoints in an overall marksmanship program, If

soldiers cannot hit the scaled targets, there is no reason to expect that

they will be able to hit targets at actual range until appropriate remedial

training is conducted. x

Incorporating potential improvements identified through previous research,
a revised BRM training program was developed and subsequently tested with
1,151 male and female soldiers at Fort Jackson, South Carolina, in 1979
(Thompson, Smith, Morey & Osborne, 1980), Compared with standard training,
the major differences in this BRM program included the following:

1. A revised 25-meter zeroing target that is easier to understand and
provides cues about shooting performance at more distant ranges
(Smith, Thompson, Evans, Osborne, Maxey & Morey, 1980).

2. Scaled silhouette target exercises (Osborne, Morey & Smith, 1980).

3. Down~range feedback exercises (Smith, Thompson, Evans, Osborme, v
Maxey & Morey, 1980). o

4. Instructor emphasis on a simplified set of four marksmanship funda-
mentals: steady position, aiming, breath control, and trigger
squeeze.

It was found that soldicrs receiving the revised BRM training had significantly S
higher (p<.001) record fire scores than did those receilving standard training. :
This experiment demonstrated that substantial increases in record fire per-

formance could be achieved, even with limited program resources (Thompson,

Smith, Morey & Qsborne, 1980).

Additional refinement and testing of the revised BRM program was per- )
formed with over 8,000 soldiers receiving Initial Entry Training (IET) at Fort Vo]
Benning. Two noteworthy changes were made during this process, First, a '
250-meter scaled silhouette was added to the revised 25-meter zeroing target
for use with thc¢ long range sight. Aiming at the center of mass of this
silhouette, soldiers adjust bullet impact tc¢ fall within a four-centimeter
circle (see Appendix F). Second, a three-hour period of instruction entitled
"Combat Fire" was added to the POI. During combat fire trainees fire up to 50
rounds at 40 targets, firing additional rounds at targets that are initially
missed. As proponent for M16Al rifle marksmanship training, the Assistant
Commandant of the USAIS approved the new BRM program in 1980. Implementation
of the program was completed at all ATCs in 1982.

In summary, the new BRM training program emphaslzes five major points
(Smith, Osborne, Thowpson & Morey, 1980):

1. 1t stresses simplified fundameuntals before moving on to field-firing
exerclses.

2. Tt contains several diagnostic check points so that early problem
detection and correc*ion can occur.




3. It incorporates a natural progression from fundameuntals to the rapid
engagement of targets jin a combat-like setting, with each exercise serving as
a building block for the one that follows.

4. It places major emphasis on precise and timely feedback, so trainees
receive as much knowledge of their shooting performance as present technology
and expense will permit. This enables poor shooters to correct thelr mistakes
and good shooters to sharpen their skills.

5. Finally, the program is designed to help instructors become more
effective teachers. As an aid to this process, the Basic Rifle Marksmanship
Trainer’s Guide was prepared, tested, refined, and then fielded throughout the
Army (U.S. Army Infantry School, 1982).

A comparison of the previous BRM training program and the new Mi6Al BRM POL
is shown in Table 2.

Advanced Rifle Marksmanship

The ARM program existing in 1981 was initially analyzed by ARI/Litton
researchers., Based upon obsewvation, participation, and informal interviews

with instructor personnel, the following three major shortcomings in the ARM
program were identified:

1. The overall concept of ARM training was limited to automatic fire
and night fire only.

2. Training in automatic fire and night fire was inappropriate, from
bocth a combat realism and a learning/cognition viewpoint.

3. Feedback provided to soldiers about their performaace was neither
timely nor precise.

If an ARM program is to be truly advanced, as its name implies, then the
ARM program should teach the 11B soldier those important marksmanship skills,
in addition to automatic fire and night fire, that he will be requived to
perform in an infantry unit. In order to identify the most important marks-
manship skills required of infantrymen, but which had not been taught in BRM,
an extensive analysis of Army Training and Evaluation Programs (ARTEPs)
was performed for both the Infantry (ARTEP 7-15) and the Mechanized Infantry
(ARTEP 71-2). From this analysis of the expected role of small arms in
infantry missions, the areas of quick fire, suppressive fire, and firing at
mov ing personnel targets were identified for inclusion in an improved ARM
pro, ram.

Training being conducted in autcmatic fire and night fire was found to
be inappropriate. For example, a soldier could increase his score on any
automatic fire scenario by simply firing in the semi-automatic mode. Ideally,
an appropriately designed automatic fire scenario would enable scldiers to
achieve higher scores when firing full automatic, than wheu firing semi-
automatic. Automatic fire target exposure times were fouud to be over 510%
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longer than the average target exposure times found in BRM. 1In order to make
the automatic fire trainlng conducted in ARM more appropriate, it was suggested
that the target exposure times be greatly reduced during automatic field fire.
Further, night fire traluing was found to be inadequate, as it imwolved

nothing more than firing rounds down range at night. Targets could not be
seen, scores were not kept, and trainees never knew whether or not they hit

any targets. When Starlight scopes were used, they were not zeroed with the
rifles. Two improvements made in the night fire period of ARM were the use of
arcvificial illumination to briefly expose the targets to firers and the use

of Starlight scopes zeroed with the rifles.

Perfcrmance feedback provided to soldiers was found to be neither timely
nor precise. Because performance feedback is an essential aspect of any
effective training program, the amount of feedback given to soldiers was
increased as much as possible in the revised ARM program, For example, the
amount of firing conducted with scaled silhouette targets on 25-meter ranges,
where soldiers can walk down range to inspect and score targets, was ilncreased.
In addition, soldiers walk down range to inspect and score targets during both
quick fire and night fire.

A comparison of the new and previous ARM programs is shown in Table 3.
In lieu of additional automatic fire training, three new periods were added to
the new program: quick fire, rapid semi-automatic and suppressive fire, and
engaging moving personuel targets, Quick fire training requires the soldier
to fire fast, instinctively aimed shots at targets trom close range. The
ability to quickly and instinctively align the barrel with a target is needed
in those combat situations where an immrediate reaction to a threat is more
important than highly accurate fire. During quick fire tralning soldiers
fire at a full-size E-type silhouette from ranges of 15 and 25 meters. Rifle
sights are covered with tape to prevent comwentional aiming and soldiers fire
from a standing position while looking down the barrel over the top of the
sights.

Rapid semi automatic fire represents a logical extension of the four
fundamentals of rifle marksmanship taught in BRM. Steady position, aiming,
breath control, and trigger squeeze are still emphasized in yapid semi-
autcmatic fire training. The only difference is that the soldier must
graduzlly learn to employ these skills in a minimum amount of time. In BRM
the soldier has a minirum of at least three seconds in which to fire every
round. The goal of rapld semi-automatic fire training is tc increase the rate
of accurate fire which a soldier is able to deliver. Using the 25-Meter
Scaled Silhouette Timed Fire Target found in BRM (see Appendix E), trainees
fire twenty rounds within a time limit of 45 seconds during ARM.,

Rapid semi~automatic fire is also utilized during training in suppressive
fire, where accuracy of fire and a high volume of fire may be equaily important
conslderations. Infantry ARTEP analyses indicated that there will probably
be fewer opportunities in a combat ewironment to fire at clearly defined
personnel targets than there will be to fire at poorly defined point and atrea
targets (or suspected enemy locations) that are cowvered and/or concealed.
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Suppressive fire truining in ARM is an attempt to move beyond the clearly
defined and fully exposed silhouette targets found in BRM. In lieu of con-
structing a range specifically for suppressive fire training, a realistic
paper target was developed for this purpose. The 25-Meter Scaled Landscape
Suppressive Fire Target was designed to enable soldiers to learn rapid semi~
automatic and suppressive fire skills on a 25-meter range (see Appendix G).
Three scaled point or area targets are presented on this landscape target: a
house window, a fence and hedgerow, and an armored vehicle. The soldier
obtains the same visual perception in relation to the rifle’s front sight post
at 25 meters as he would if he were actually firing at a house window at 200
meters, a fence/hedgerow at 250 meters, or an armored vehicle at 300 meters.

Impetus for the creation of a moving target engagement period came from
the realization that a primary firing course of the future, the Defense Test
Range (DTR) equipped with the Infantry Remoted Target System (IRETS), will
include moving targets as a large part of its scenario. For a soldier to
successfully engage an advanced threat scenario on a DTR, he must not only be
able to engage moving targets, but he must be able to engage an almost over-
whelming mixture of moving and stationary targets with minimum delay.
Exposure times on proposed advanced threat scenarios are generally less than
those in BRM and more targets are exposed simultaneously on such scenarios
than in BRM.

Previous doctrine outlired four different points of aim for laterally
mov ing personnel targets (FM 23-9). Determining which of these four lead
rules to use required the soldier to estimate the range and speed of the
target. Given this fact, hitting moving personnel targets within an exposure
time of a few seconds is probably too complex a task for most soldiers to
master during limited training. In an attempt to simplify established pro-
cedures for engaging moving targets, nine different lead rules were subjected
to a trigonometric analysis to determine the theoreftical location of bullet
impact (Evans & Schendel, 1982). The following five variables were considered
in this analysis: target speed, angle of movement, target range, size of the
front sight post, and velocity of the 5.56mm M16Al projectile. A single lead
rule was found which is appropriate for all target speeds, angles of movement,
and target ranges out to 200 meters. By aligning the trailing edge of the
front sight post with the center of the target, all 1IRETS moving targets could
be hit. Given the fact that a single lead rule was desired to simplify
training and maximize the number of high-priority target hits, this lead rule
is taught for all moving targets in the new ARM program. Prior to engaging
moving field-fire targets, soldliers are given moving target dry fire training.
In addition, soldiers fire at a 25-Meter Scaled Simulated Moving Target (see
Appendix H). This paper target allows soldiers to practice the lead rule with
stationary targets prior to engaging moving targets. Soldiers then walk down
range to inspect thelr targets. If rounds hit within a dotted silhouette
which is offset from the solid silhouette at which one aims, the round
probably would have hit the target if it had actually been moving.

1t should be noted that the new ARM training program is an attempt
to improve this instruction within the constraints of available resources.
An ideal ARM program would differ in some respects; for example, greater
nunbers of trained instructor personnel would be used and electronic projec-
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tilec location equipment would be employed to improve the performance feedback
provided to trainees. Further information concerning the development of the
ARM POI is contained in a separate report (Evans & Schendel, 1982).

Unit Rifle Marksmanship

Unit rifle marksmanship training must consider both individual and
collective firing proficiency. The individual portion of the unit marks-—
manship program is designed to insure skill retention and improvement, while
the collective portion of the program is focused on the application of those
skills in a group tactical ewironment. Unit marksmanship programs must
be designed with flexibility, in order to support the particular training IR
ew ironment of various units. Because time, facilities, and ammunition )
available for training vary among Active and Reserwe Component units of the
Army , marksmanship training must vary also.

It is recommended that most units conduct marksmanship training at
least once every quarter. Table 4 outlines the individual firing portion of
a sample annual unit training program (FM 23-9; change 3). This program
includes three days of training in conjunction with annual qualification, a
two—day biannual refresher, and two one-day quarterly refreshers. With the
exception of quick fire, marksmanship topics parallel those taught in the BRM
program. Mechanical training/dry fire, shot grouping/zero, known distance
(KD) or scaled silhouette firing, and protective mask firing are to be
conducted quarterly. Field fire, practice record firve, competition firing,
and night five are scheduled biannually. Record fire, automatic fire, and
quick fire are conducted annually.

Seclected components of the unit training program were pilot tested with
the 82nd Airborne Division, Fort Bragg, North Carolina, during three different
weeks 1in 1981 and 1982. Further testing was conducted with the lst Infantry
Division, Fort Riley , Kansas during one week in 1982, Late in 1982, a more
extensive evaluation of the unit program was conducted with two companies of
the 197th Infantry Brigade, Fort Benning, Georgia. A two-day instructor
training program was initially conducted with non-commissioned officer
personnel. Instructor training included classroom instruction, preparatory
marksmanship/dry fire exercises, and 25-meter live firing. Following
instructor training, a 24-houv unit marksmanship program was conducted.

The first day of unlt training was devoted to preparatory marksmanship
and 25-meter instructional firing. Marksmanshlip fundamentals and the prin-
ciples of zeroing were 1Introduced. Supervised dry firing, shot grouping
with the "ball and dummy" technique, and zeroing were then conducted.

Finally, each soldier fired the FORSCOM Commander’s Company Level Marksmanship
Competition twice, once for practice and once for record (FORSCOM Cirtcular
350-81-1). This competitive exercise consists of ten rounds fired at five
250-meter silhouette targets scaled for 25 meters (FORSCOM C-10, 1 Jan 81). A
reduced copy of the FORSCOM 25-Meter Competitive Rifle Target is contained in
Appendix I. Maximum total score for each firer is 100 polnts. At the conclu-
sion of this single day of training, company average scores for the record
firing were 59.70 and 54.52. Three wonths before this training was conducted,
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Table 4

Summary of the Individual Portion of an Annual
Unit Rifle Marksmanship Training Program

ANNUAL UNIT TRAINING PROGRAM

Note 1l: Used in place of scaled silhouette exercise.

Note 2: Used when a known distance range is not available.

AMMUNITION: The annual ammunition expenditure for individual marksmanship
training is 750 rounds, 5.56 ball, based on training requirements for an
Infantry rifleman (TC 25-3, Trainirg Ammunition).

3 DAYS 1 DAY 2 DAYS 1 DAY
TRAINING QTR QTR QTR VQTR
Mechanical Training/ | | |
Dry Fire | X X X X
|
| Shot Grouping/Zero | X X X X
|Known Distance |
| (Note 1) | X X X X
| Scaled Silhouette | |
| (Note 2) | X | |
| |
|Field Fire X X |
| | [ |
|Protective Mask Fire X | X | X X
I | I ) |
jPractice Record Fire i X X i
| [ |
IRecord Fire X | i
| | '
|Competition Firing | X X
| |
|Night Fire | | X | X
| |
|Automatic Fire | X
l [
|Quick Fire | | | | X
i
|
|
|
|
I
|
l
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the same two companies had fired averages of 11.91 and 9.87, respectively, on
the same competitive exercise. The remainder of the unit training progran
tested included 12 hours of known distance (KD) firing and 4 hours of night
fire.

In addition to the on-the-ground program evaluations, componeuts of the
program have been implemented by several uaits, In the majority of cases,
training material was provided by maill and additional coordination was
conducted by telephone. This type of implementation has occured within
selected units in Germany, Korea, Alaska, Hawaii, and within units located at
Forts Hood, lLewis, Stewart, Campbell, and Polk,

The collective firing portion of unit marksmanship training is less
standardized than the individual firing portion, due to differing mission
requirements across units. To support units in conducting their own in-
dividualized training programs, the Unit Rifle Marksmanship Training Guide was
developed (Osborne, Evans, Lucker & Williams, 1982). This comprehensive guide
contains separate sections on a variety of marksmanship activities that can be
implemented by a unit as their training schedule permits. The following
sections of tlie guide are most pertinent to collective training within units:

1. Infantry Trophy Match

2. Assault Fire

3. Prepared Defensive Firing

4, Combat Firing Course

5. Engagement of Aircraft

6. Unit Live Fire Exercises

7. Suppressive Fire

8. MILES

S. Using Marksmanship Experts

10. Train the Trainer
1l. How to Coach .
lc. Development of an Effective Unit Marksmanship Program

In addition, other sections of the guide are devoted to baslc and advanced
individual marksmanship skills. These sections include:

Marksmanship Fundamentals
« Dry Fire

3. Grouping

4. Shet Group Analysis

5. Zeroing

6. Riflc Sights

7. Ballistics

8. Scaled Silhouette Targets
9. Effects of Range

10. Effects of Cravity

11, Effects of Wind

12. Effects of Target Movement
13, Downrange Fcedback

14, Known Distance (KD) Firing
15. Field Firing

N =~
.
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16. Company Level Competltion

17. Qualification Firing

18. Protective Mask Firing

19. Automatic Firing

20. Night Firing

21. Quick Fire

22. Firing Positions

23. Fun Shooting

24, ,22 Rim Fire Adapter

25. Weaponeer

26. Training Aids and Devices

27, Target Requirements

28. Ammunition Requirements

29. Range Requirements

30. Rifle Maintenance and Serviceability
31. Capabilities of the M16Al Rifle
32. Rapid Semi-Automatic Fire

Additional information concerning unit rifle marksmanship training may be
tound in the separate training guide (Osborne, Evans, Lucker & Williams,
1982).

THE PROCESS OF IMPLEMENTATION

The process of implementing basic, advanced, and unit rifle marksmanship
training programs imvolved much more thaun simply providing new programs of
instruction to training personnel. This section outlines a diverse array of
research and development efforts that supported the implementation process.
For clarity of presentation, these largely interrelated efforts are detailed
within the arcas of equipment research, target design, range modification,
training devices, and instructor training.

Equipment Research

In designing a rifle wmarksmanship training program, an understanding of
both the positive and negative operational characteristics of the rifle system
is essential. The most systematic and comprehensive equipment research effort
conducted to date focused on the adequacy of M16Al rifle performance and its
implications for marksmanship training (Osborne, Morey. & Smith, 1280). Major
findings from this investigation were presented in an earlier section (see
pages 4-5). 1In addition, less structured equipment analyses have been cou-
ducted in four other areas: maintenance and rifle magazines, Starlight
scopes, night sights, and the M16A2 rifle.

Maintenance and Rifle Magazines. Numerous observations of rifle matrkman-
ship training at basic, advanced, and unit levels have led teo the conclusion
that the incidence of rifle malfunctions is excessive. It appears that the
majority of these malfunctions may be attributed to bad magazines, Unfor-
tunately, no reliable procedure currently exists for identifying bad magazines

15



g

and removing them from the system, While a device has been developed to
identify bent magazine iips, many magazines that are slightly bent will
function properly in some rifles, but not in others. Further, 1t may be cost
prohibitive to replace all of the apparently bad wagazines within the Army,
Osborne, Morey, and Smith (1980) have indicated that existing serviceability
checks will eliminate an unserviceable 1ritle, but may not detect a poorly
shooting weapon. Oshorne (1933) has recommended that development efforts for
a new serwvice rifie should give consideration to the design of improved
magazines and serviceability checks. More epecifically, consideration should
be given to the construction of a sturdier magazine, a more positive operating
magazine, and/or one that fits mote secuvely into the magazine well., In
addition, development efforts for a new rifle should include built-in service-
ability checks that will ensure that accurately firing weapons will be issued _
from the maintenance units., A

Starlight Scopes. The AN/PVS~2 and AN/PVS-4 Starlight scopes zan signi-
ficantly increase tie effectiveness of small arms fire at night, since they
allov the shooter to more clearly sce his target, However, several design '
characteristics of these night vision devices, particularly the AN/PVS-4, make
them difficult to use effectively without thorough and extensive training.

Informal test firings and unstructured interviews with marksmanship instruc-

tors at Fort Benning revealed that the primary limitation of Starlight scopes v
is that they are difficult to zero and to keep zeroed to one’s rifle. Due to

variability among rifles, a Starlight scope must be zeroed with a particular

rifle and it must be rezeroed whencmver it is mounted on another rifle.

Further, adjusting the objective or diopter focus of the scope causes the L
reticle to move slightly, which often results in the zero being lost. This ",
problem appears to be greater in the AN/PVS-4, which will eventually replace
the AN/PVS-2 in all units. Changing the focus of scopes is unavoidable,
particularly in a training environment where there are many more soldiers thar
there are Starlicht scopes. Not only must the objective feccus be adjusted to
engage targets at different ranges, but the diopter focus must be adjusted for
the vision of different firers.

To further complicate the training process
th

1 B B - J T S R TN S PSP | 31 .- £ .
alrLiel ill Wedlly lmpuliatlLe rodpelld, Llucliuliiy by

- 1T . Ly
1 Ul luwall

, the AN/PVS-2 and AN/PVS-4
Ty

l. Mounting and dismounting procedures differ.
2. Zeroing procedures are different.

3. Windage and elevation adjustments on ths AN/PVS-2 are made in the
direction of the error, while adjustments on the AN/PVS-4 are wmade in
the direction of the desired point of impact.

4, Reticle patterns on the two scopes differ widely. The AN/PVS-2 has a .
relatively small and simple T-shaped reticle, while the veticle on !
the AN/PVS-4 is complex and difficult to use.

Due to these major differences between the two scopes, much of the learning
which takes place as a result of training with the AN/PVS-2 is not likely to
transfer to the AN/PVS-4, or vice versa.
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In reality, it is difficult to find units in which a Starlight scope
has been zeroed to a particular weapon with an operator knowledgeable in its
use. This is not surprising, since the only formal Starlight scope training
program for the ML6Al found within the Army imvolves approximately two hours .
of familiarization during ARM. Units are currently responsible for training S
soldiers to become proficient in using Starlight scopes. In an effort to )
assist units with the difficult task of Starlight scope training, a section of
the Unit Rifle Marksmanship Training Guide outlines the major differences
between the AN/PVS-2 and AN/PVS-4, and presents suggested zeroing procedures
and training exercises (Osborne, Evans, Lucker & Williams, 1982), However, it
is also recommended that future efforts to develop an improved Starlight scope
should give consideration to the design of a simple reticle, together with the
development of an uncomplicated and reliable zeroing procedure which is
unatfected by focus adjustment.

Night Sights. An improved night sighting system is currently needed for
the service rifle. Many U.5. Army units have M16Al rifles equipped with the
Low Light Level Sight Syster (LLLSS), which incorporates a 7mm rear aperture
and a front sight post containing luminous material. It is erroneous to
consider the LLLSS to be a night sight, as its only advantage over standard
sights is that it is more effective during the limited hours of Beginning
Mor:ring Nautical Twilight (BMNT) and Ending Evening Nautical Twilight (EENT).
In fact, the LLLSS has been found to severely complicate training procedures
and to degrade daylight shooting performance, wicthout increasing hit prob-
ability at nigh Botu the tront sight and the rear sight of the LLLSS are
inappropriate t “fective rifle alignment at night, as they each tend to
obscure the tary.

In an effort to find a substantially improved night sighting system, a
variety of such systems has been informally tested. The most effective
device tested to date was a laser aiming light, which is adjusted to place a
red laser dot on the target., Although its utility for combat is questionable
and its cost is high, all personnel who fired with the device received a near
100% hit rate at 50-meter targets on the BRM nigh. fire range at Fort Benning,
Georgila.

It has been recommended that an improved night sighting system be
developed concurrently with the ML6A2 rifle (Osborne, 1983). One such system
which has been recommended for evaluation incorporates a series of four |
luminous dots, two on the front sight guards and twec placed high on the rear e
sight housing. These four dots are aligned horizoatally, with the target
placed in the center of the two central dots of the sight picture. Another
version of this night sight under imestigation uses a single dot for rear
alignment, placed high at the forward portion of the receiver and flipped to
an upward position for use. These recommended night sighting systems have
been described in greater detail by Osborne (1983).

M16A2 Rifle. The M16A2 rifle is the result of a Product Improvement
Program (PIP) and was type classified in September 1982. It is currently
being produced by Colt Industries for the U.S. Marine Corps. Under contract
to ARI, an analysis of new features of the M16A2 was performed. Details of
this analysis have been presented In a scparate report {Osborne, 1983).
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Osborne (1983) has outlined the contrasting marksmanship training philosophies
employed by the Army and Marine Corps and their relationship to characteristics
of the M16A2. 1In particular, Army requirements were discussed in detail

from a training development perspective and recommended rifle improvements
considered optimum for Army use, while simultaneously meeting Martrine Corps >
requirements, were presented,

Primarily, eight features of the M16A2 distinguish it from the M16Al.
The following are the changed equipment features which have been incorporated
in the M16A2:

1. A new barrel that is somewhat heavier at the muzzle and that has a
1:7-inch twist, rather than the 1l:12-inch twist of the M16Al, The
M16A2 was designed to fire the XM855 NATO ammunition.

2, A new muzzle-compensated flash suppressor.
3. A square front sight post for elevation adjustment.
4. A differently shaped handguard made of more durable material.

5. A strengthened upper receiver, including a brass deflector rib, which
supports a new rear sight. The rear sight has a horizontal wheel
which is adjustable for ranges between 300 and 800 meters, using a
1-3/%ww aperture. When the sight is set for 300 meters, pushing the
flip-type sight forward provides a 5Smm aperture for ranges between 0
and 200 meters. A drum—type knob is used for windage adjustment.

6. The "automatic" firing mode has been replaced with a "burst" mode
which fires a maximum of three rounds for each trigger pull.

7. The pistol grip, constructed with more durable material, has also
been remolded to provide for finger grooves.

8. The butt stock has been lengthened by 5/8 inch and is constructed
with morc durable materizl. The butt plate is made of tougher
material and is designed to minimize slippage.

From an Army training development perspective, however, the M16A2 which was
type classified appears to have 22 major disadvantages. A brief summary

of these shortcomings, discussed in greater detail by Osborme (1983), is
presented below.

1. The M16A2 does not have a sight setting for 25-meter firlng, where
zeroing and most practice firing occurs.

2. The M16A2 does not have a sight setting for a 250-meter battlesight
Zero.

3. The 5mm and 1~3/4mm apertures of the M16A2 are inappropriate for
firing at ranges between zero and 300 meters, because a single
optimum sight 1s needed for this high-priority range band.
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10.

11.

12,

13.

14,

15,

18.

19,

—

The M16A2 sighting system is overly complex. For example, there are

three different ways elevation may be changed, leaving considerable
room for soldier error,

Sight movements on the M16A2 can change the location of bullet impact
by four different amounts (.5, 1, 1.5, and 3 minutes of angle). The

sights intended for zeroing are also not compatible with Army zeroing
targets.,

The M16A2 does not have a slghting system that allcws easy recording
and visual confimation of rifle zero.

The M16A2 does not have a reliable procedure for returning to an
individual’s zero setting after sights have been changed for any
reason (e.g., using MILES or .22 rim fire adapters).

The M16A2 does not have a night sight.

The M16A2 has not been designed to aid firing while wearing a pro-
tective mask.

The M16A2 sight has not been designed to aid in the estimation of
range.

The M16A2 sight has not been designed to aid in the engagement of
mov ing targets.

The M16A2 front sight is subject to bending, causing various amounts
of change to windage adjustments when elevatlon adjustments are made.

The M16A2 rear sight 1is subject to binding aud it must be kept clean
and well lubricated.

The new ammunition (XM855) cannot be fired in the M16Al.

Data indicate that the M16A2 (XM855 ammunition) 1is less accurate than
the M16Al1 (M193 ammunition) out to ranges of 500 meters.

The M16A2 (XM355 ammunition) appears to be less reliable, exhibiting
greater numbers of failures to fire than the M16Al (M193 ammunition).

The M16A2 has less combat versatility due to the elimination of the
full automatic mode of fire.

The increased heaviness of the M16A2 barrel does not alleviate the
problem of temporary barrel bending, which occurs from the differing
stress of various firing positions and which causes the location of
bullet impact to vary as a result. (An additional barrel modifi-
cation is being considered.)

The M16A2 barrel has a 1l:7-inch twist, although available data
indicate that a 1:9-inch twist would be more appropriate.
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20. The M16A2 stock is too long for Army use. In fact, the M16ALl stock o
is already too long for some smaller-framed soldiers (mostly females). sl

21. The M16A2 may not be able to accommodate the .22 rim fire adapter

without an excessive loss of accuracy and excessive fouling of the
barrel.

22, The M16A2 does not include several needed features: improved
sewv icezbility checks, improved magazines, an improved trigger, or a
system for obtaining a mechanical zero.

It should be noted that 10 of the 22 listed disadvantages of the M16A2
likewise apply to the M16Al, For this reason, a list of recommended Army
rifle features was developed which reflects training development consider-
ations and which appears to have the highest probability of resulting in
optimum combat performance. Iu summary, Table 5 briefly compares the major
design features of the ML6Al, the M16A2, and the recommended Army rifle
(Osborne, 1983).

Target Design

A variety of M16Al rifle targets have been developed and evaluated in
support of the bagsic, advanced; and unit rifle marksmanship training programs.
The purpose of these target design efforts was to simplify the marksmanship
training process, to make it more meaningful for the soldier, and to provide
precise feedback about the location of hits and misses. Of the 13 targets
currently being used in rifle marksmanship training, 10 will become standard

U.S. Army targets with tha publication of change 3 to FM 23-9.

Standard Targets. Five of the ten standard U.S. Army targets have been o
previously described in this report. These include the 75-Meter and 175-Meter
Down~range Feedback Targets (see page 4 and Appendixes B and C), the 25-Meter
Slow Fire and Timed Fire Scaled Silhouette Targets for M16Al Rifle with
Standard Sights (see page 5 and Appendixes D and E), and the Standard 25-Meter
Zeroing Target for M16Al Rifle wicth Standard Sights (see page 6 and Appendix F).

Three 25-meter targets were designed for M16Al rifles equipped with the
LLLSS. Because the LLLSS does not include a long range rear sight, the
regular 2mm rear aperture (marked "L") must be vsed for all daylight firing. "
This rear sight results in a trajectory which is 2.4 centimeters below point e
of aim at 25 meters. For this reason, targets developed for use with the
LLLSS have dotted silhouettes that are superimposed 2.4 centimeters below the
solid black silhouettes at which ore aims. The 25-meter series of targets for .
the LLLSS includes a zeroing target (see Appendix J), a slow fire target (see B
Appendix X), and a timed fire target (see Appendix L). e

Two additional targets were developed for units that must train and
qualify annually on 25-meter or l5-meter (50 feet) ranges. Each includes 10
scaled silhouettes that are perceived to be at distances of 50, 100, 150, 200,
250, and 300 meters when viewed at the appropriate range. Reduced copies of
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the 25-Meter Alternate Ccurse "C" Target and the l5-Meter Alternate Course "C"
Target are contained in Appendixes M and N, respectively.

Other Targets. Previously described in this report, the 25-Meter Scaled
Landscape Suppressive Fire Target (see page 1l and Appendix G) and the 25-
Meter Scaled Simulated Moving Target (see page 1l and Appendix H) are under-
going continuing evaluation. Developed in conjunction with the U.S. Army
Marksmanship Unit, the FORSCOM 25-Meter Competitive Rifle Target has also been
previously described (see page 12 and Appendix I).

Range Modification

In support of improved marksmanship training programs, consultation was
provided in the area of range modification. The purpose of these efforts was
to enhance the amount of learning that could be gained with existing ranges
and target mechanisms at Fort Benning and other ATCs. During the implemen-
tation process, range modifi. ation consultation was provided in four areas:
down-range feedback, moving targets, 'Moonglow" targets, and automated scoring.

Down-range Feedback. In order to increase the amount and quality of T
feedback concerning the location of bullet impact at ranges more distant than
25 meters, plans were developed to install paper targets on existing field
fire ranges at distances of 75 and 175 meters. Having been previously
discussed (scee page 4 and Appendixes B and C), these plans were evaluated
and later implemented at all ATCs lacking access to KD range facilities.

Moving Targets. An analysis of the Infantry ARTEP and Mechanized
Infantry ARTEP identifiad the need for tralning in the area of moving target
engagement (see pages 7-12). As part of the implementation of a revised ARM
program at Fort Benning, consultation in moving target range design was
provided to the Infantry Training Group. The availability of eight portable
moving TRETS target mechanisms was identified. These targets and a protective
berm were then installed at 75 meters on an existing Automatic Rifle Guali-
fication range. Presented in detail in a separate report (“vans & Schendel,
1982) ; a scenario composed of both stationary and moving targets was developed
for use on this modified range.

"Moonglow" Targets. A limitation of the BRM night fire range at Fort
Benning was that soldiers could not see the 50-meter targets at which they
were shooting, except for the fraction of a second during which a muzzle flash
simulator illuminated the target. ©Not surprisingly, the average number of
hits obtained out of 30 rounds fired was less than one per soldier., In an
effort to improve the visibility of these night fire targets, the Icfantry
Training Group installed 'Moonglow' devices on each target mechanism. This
device primarily consists of a low power light which is connected to the
target mechanism and is reflected onto the target itself. When '"Moonglow"
devices are used, the firer can see a clearly distinct target outline,
enabling him to better align his rifle with the target.

Automated Scoring. Automated range scoring can increase the accuracy
and consistency of scoring marksmanship performance. It can also reduce the
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labor force required to operate a firing range. Procedures were developed to
record target hits on fleld-fire and record fire ranges using the M31Al target
holding mechanism and the M40 night firing target mechanism. These procedures
have been detailled in a separate report (Smith, 1979).

Training Aids and Devices

A variety of developmental and evaluative research projects were conducted o
witbin the arena of training aids and devices. Specifically, seven separate L
projects were conducted in the following areas: graphic training alds, the B
Basic Rifle Marksmanship Shooter’s Book, Weaponeer, projectile location
technology, moving target training materials, rimfire adapters, and a review
of training materials.

Graphic Training Aids. Graphic training aids include items such as
chartgt diagrams, posters, slides, and transparencies. These training
materials are utilized either in a classroom ¢or on a firing range. Prior teo
the implementation of the BRM POI, bhoth written and verbal inpu. was provided
to the Infantry Training Group and the Training and Audiovisual Support
Center at Fort Benning. This input led to the production of a set of graphic
training aids that are used in conjunction with the 14 periods of the BRM POI.
Graphic training alds for BRM have bean locally produced at other ATCs,

using the materials developed at Fort Benning as a standardized guide.

Examples of the topics presented with the use of BRM graphic training
aids include the following:

1. M15A1 Rifle Parts

2, Fcur Fundamentals of Rifle Marksmanship
3. Zero Target

4, Point of Aim

5. Correct Sight Picture

6. Effects of Gravity on Bullets

7. Vind Effect on Bullets

8. Adjusted Point of Aim

In addition to these BRM graphic training aids, a se:* of grapnic training aids
was similarly developed for use in the ARM POI conducted at Fort Benning
(Evans & Schendel, 1982).

Basic Rifle Marksmanship Shooter’s Book. The Basic Rifle Marksmanship
Shooter’s Book is a pocket-sized booklet developed for the use of the initial
entry soldier (Heller, Thompson, & Osborne, 1981). 1Its purpose is twofold.
First, it pravides the soldier with a reference to read and study as questions
arise pertaining to any portion of BRM training. Second, it can be used to
record one’s marksmanship performance and progress during BRM. The location
of hits and misses may be recorded on reduced copies of ali BRM paper targets,
while scorecards are provided for all periods in which pop-up targets are
used. 1t is believed that more effective remedial or reinforcement trainiung
can be provided to those soldiers who have kept accurate records in this .
booklet (Heller, Thompson, & Csborne, 1981). &
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The Basic Rifle Marksmanship Shooter’s Book was initially printed and
informally evaluated with several companies of initial entry soldiers in
1681-82 at Fort Benning, Georgia. Comments received during this period of
informal field testing led to minor refinement in the format and contents of
the booklet, a second printing of which occurred later inm 1982. Although this
publicetion is still considerad to be in the developmental stage at Fort
Benning, it is currently being used, with little modification, by all initial
entry soldiers at two other ATCs.

Weaponeer. Weaponeer 1s a training device that simulates the firing of
an M16Al rifle at stationary personnel targets. It incorporates a replay
feature that visually displays movement of the rifle barrel for up to three
seconds prior to firing. This enables an instructor to diagnose firer errors
in the application of marksmanship fundamentals.

A guide for Weaponeer instructors and others sharing responsibility for Y
rifle marksmanship training was developed from information obtained through «Q;;
informal interviews, field observations, and experimental research (Schendel &

Williams, 1982), This gulde describes the function and operation of major
Weaponeer components, presents an analysis of basic problems encountered in
using Weaponeer together with recommended techniques for overcoming these
problems, discusses potential uses of Weaponeer, summarizes research conducted
to test aund evaluate the device, and provides an overview of how Weaponeer is
currently used in the U.S, Army.

In summary, three major findings were found in the Weaponeer research
conducted to date (Schendel & Williams, 1982). First, it appears that
Weaponeer can be used to quickly and effectively diagnose shooting problems.

A standardized set of diagnostic procedures was developed for use of Weaponeer
during BRM training. Second, an over-reliance on Weaponeer as a cure-all for
shooting problems was found. Third, it appears that using Weaponeer to
conduct remedial training exercises is impractical, given a limited supply of
Weapcneers and high demand for their use.

More recently, the USAIS identified a need for a Moving Target Marksman-
ship Trainer (MTMT) As a result, a preliminary imwestigation was made of =
Weaponeer 1I, Weaponeer II simulates the firing of an M16Al rifie at both o
stationary and moving personnel targets. However, the future role of this :
moving target training device in U.S. Army marksmanship instruction has yet to
be determined.

Prcjectile Location Technology. An experimental evaluation of the
Superdart projectile locarion system was conducted using Australian soldiers
as test subjects (Smith & Osborne, 1381). The Superdart system is a live-fire .
target device that electronically detects and locates the position of a i
passing supersonic projectile and displays its precise location to the firer R
via a video display unit (VDU). Projectile location is accurately determined,
whether a target is hit or completely missed.

Experimental versus control comparisons were made of ihe ability of
soldiers to hit both stationary and moving targets equipped with the Superdart
system. Experimental subjects received the detailed and timely location
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feedback frcom Superdart. In contrast, control subjects were given only the
hit or miss feedback that is normally available from killable pop-up targets,
Despite the soldiers having exhibited very high hit rates during pre~test
measurenents, a significaut performance increase was found when Superdart
feedback was intrcduced during stationary target firing (p < .05). A similar,
though statistically insignificant, trend was found in the results of the

mov ing target firing.

Because the Superdart system can sequentially detect and plot up to ten .
shots fired in the automatic mode, and because it is possible to detect misses g
that are as far as five meters from the target, the system could bs used for '
training and testing suppressive, night, protective mask, and assault firing
techniques., In summary, the imvestigators concluded that the Superdart
equipment demoustrated potential usefulness in three areas (Smith & Osborne,

1981). First, it can assist both students and instructors by providing the
precisce and timely feedback necessary for the effective acquisition of marks-—
manship skills. Second, it can be used to develop information about what to
traln and how to accomplish that training. For example, the system might
assist ir determining the best techniques to employ when engaging a target
with automatic fire. Third, Superdart equipment could he used as a measure-
ment instrument for evaluating the performance of weapons, ammunition, and
equipment.

Mw ing Target Training Materials. In support of the ARM POI, Simulated
Moving Dry Fire Target Panels and the Dry Fire Moving Target Engagement
Traincr (DRY MOVER) were developed. These training materials were locally
fabricated by the Training and Audiovisual Support Center at Fort Beunning,
Georgia (Evans & Schendel, 1982).

Two sets of Simulated Moving Dry Fire Target Panels were designed to
familiarize soldiers with the correct sight pictures associated with three
lead rules for laterally moving targets. One set of panels was used for
dry firing from the prone unsupported firing position, while a second set was
used for dry firing from the foxhole firing position. Each target panel
consisted of a 2-foot by 8-foot plywood board subdivided into four 2-foot by

2-foot sections. Each secticn was utilized by one soldier at a time, allowing
four soldiers to train simultanecusly at one panel. Six simulated moving

silhouettes were designed to appear as though they were either walking,
jogging, or running. Further, the silhouettes were scaled to appear as though

previous doctrine outlined four different points of aim for laterally s
mov Ing personnel targets (FM 23-9). Determining which of these four lead

rules to use required the soldier to estimate both the range and speed of the

target., In the revised APM PQIL, the four previous lead rules were initially

replaced with a simplified set of tbhree lead rules that required the soldier

to estimate only target speced. Subsequently, it was determined that the set

of three lead rules cculd be replaced with a single lead rule appropriate for

all target speeds, angles of movement, and ranges out to 200 meters (see

pag= 11). Simulated Moving Dry Fire Target Panels are being redesigned

to conform to the single-lead-rule concept.
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they were at a distance of either 75, 125, or 185 meters when viewed at a
distance of two meters. Three of the six silhoucttes were placed on both the
upper and lower halves of each section of one target panel set, while the
other three silhouettes were similarly placed on the other set of target
panels. These six silhouette targets, drawn to actual size, are contained

in Appendix 0. Soldiers dry fired at the three silhouettes on the lower half
of a section, while the upper half was covered with a camwes sheet, After dry
firing, soldiers walked two meters to the panel and 1ifted the canvas cover,
exposing the upper half of the section. A scaled representation of the rifle
sights was superimposed over each silhouette, illustracring the correct sight
pictures associated with three different lead rules for laterally moving
personnel targets. Soldiers were then able to compare the sight pictures they
had used during dry firing with the correct set of sight pictures.

The Dry Fire Moving Target Engagement Trainer (DRY MCVER) was developed
to allow soldiers to practice the tasks of smoothly tracking and correctly
leading & moving personnel target, prior to live firing. DRY MOVER is a
portable, relatively inexpensive training device that consists of two scaled,
three-dimensional targets, each situated in front of a curved shield and
mounted at the end of an aluminum rod. The rod is seated on a rotating shaft
that is driven by a variable speed, reversible, AC motor. The motor is
mounted within an aluminum housing (see Appendix P). Fifteen soldiers can
be arranged in a semi-circle (five-meter radius) around the device during
training. Target expcsure times can be controlled by changing the position of
the targets relative to the curved shields. DRY MOVER way be configured to
simulate the apparent size, speed, and duration of exposure of either the
75-meter or 125-meter IRETS moving targets. Depending on the rod’s direction
of rotationm, targets are seen as moving from right to left (clockwise) or left
to right (counterclockwise). Two DRY MOVER devices were used in ARM training,
one for dry firing from the foxhole position and one for dry firing from the
prone unsupperted position,

Rimfire Adapters. The rimfire adapter (M261 comversion kit) was designed
to allow the use cof .22 caliber long rifle ammunition in the M1bAl rifle. A
M261 coaversion kit consists of a bolt adapter assembly, which replaces the
M16Al bolt carrier group, and a magazine adapter assembly which fits standard
magazines. Osborne, Morey, and Smith (1980) compared the firing of 5.56mm
service ammunition with the firing of .22 caliber long rifle ammunition
utilizing the rimfire adapter. Regardless of the rifle/rimfire adapter
combinations tested or the manner in which test weapons were secured, the mean
shot group size with rimfire adapters was found to be considerably larger than
with standard wilitary ammunition., In fact, most of the weapons tested would
have had difficulty placing a three-round shot group within a 4-centimeter
circle, the criterion used in current zeroing procedures. One drawback of
using rimfire adapters in marksmanship training, in addition to reduced
accuracy , is that a rifle must be zeroed with .22 caliber ammunition after the
kit is installed, and it wust be vezeroed with 5.56mmw ammunition following
removal. Methods for improving the effectiveness of rimfire adapters as an
adjunct to rifle marksmanship training are currently being explored.

Review of Training Materials. A compreheasive review of all currently
available rifle marksmanship training materials was performed (Osborne, Evans,
Lucker, & Williams, 1982). This review included all known graphic training
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aids, training devices, audiovisual materials, and Training Extension Course
(TEC) lessons. Many of these materials were found to be either outdared,
difficult te use, or contrary to current rifle marksmanshlp tralning proce-
dures. As a gulde for rifle marksmanship trainers, training materials were
rated along a 3-point scale according to their degree of usefulness in
current rifle marksmanship programs (Osborne, Evans, Lucker, & Williams,
1982).

Instructor Training

3
r

Prior to the implementation of any trvaining program, instructors must
have acquired the knowledge and critical skills necessary to perform as
effective trainers. Before the implementation and evaluation of the BRM POI
at Fort Benning, 45 instructors were given specialized training in the BRM
procedures they were later to use. This training was provided during a series
of threc two-day sessions, with each session attended by approximately 15
instructors., The first day was devoted to classroom instruction, together
with the acquisition and/or practice of marksmanship fundameutals using
Weaponeer. Instructlon during the second day was entirely performance~-
oriented, iwolving familiarization with BRM dry fire training, zeroing,
scaled silhouette firing, and down-range feedback procedures. The second day
0of instruction was conducted on actual BRM ranges and live-fire training was
included., Portions of the Basic Rifle Marksmanship Trainer’s Guide (U.S. Army
Infantry School, 1982) were provided in draft form to instructors as a written
reference on BKM traluiny proccdures. Similar ingtructor training programs
were conducted prior to the implementation ot the BRM POI at other ATCs.

Two reference guides were developed to provide training guidance to rifle
marksmanship instructors. 1In addition to providing extensive consultation to
the U.S. Army Infantry School during the development of change 3 to FM 23-9,
the Basic Rifle Marksmanship Trainer’s Guide was prepared, evaluated, refined,
and theu fielded throughout the Army (U.S. Army Infantry School, 1982). While
serving as an introduction to the revised BRM POIL, this Guide was designed to
assist BRM trainers in acquiring the knowledge and skills necessary to be a
more effective instructor of basic shooting skills. However, it can also be a
useful source of informaticn for 211 units having personnel equipped with
M16Al rifles. All aspects of the revised BRM program are discussed, while
detalled explanation concerning the major changes found in current training
procedures is also presented. A more comprehensive reference, the Unit
Rifle Marksmanship Training Guide (Osborne, Evans, Lucker, & Williams, 1982),
contains separate sections on a variety of marksmanship training activities
that can be implemented by a unit as thelr schedule permits, Discussed in
greater detall in an earlier sectiou of this report, this guide 1s devoted to
both basic and advanced marksmanship skills, as well as collective training
within units (see pages 14-15).

Instructor training efforts have also been directed in a variety of
other areas, in an attempt to better standardize rifle marksmanship instruc-
tion throughout the U.S. Army training community. Through the USAIS, training
materials and consultation have been provided te training development repre-
sentatives of the Basic Non-Commissioned Officer Course (BNCOC), the Advanced
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Non-Commissioned Officer Course (ANCOC), the U.S. Military Academy (USMA), and
the Reserve Officer Training Corps (ROTC). In addition, training materials

and extensive consultation were provided to the U.S. Army Training and Doctrine
Command (TRADOC) 1iu the development of a revised BRM section to the Drill
Sergeant School POI. 1In particular, this program addresses the coaching role
of the Drill Sergeant during BRM. Finally, a one-week Infantry Officer Basic
Course (IOBC) rifle marksmanship program was observed and evaluated for the
technical accuracy of its content. Although thls program paralleled the

BRM POL to a large degree, recommendations for minor modifications to the
program were made, the majority of which were subsequently implemented.

CONSTRAINTS IN PROGRAM IMPLEMENTATION

Tne development and implementation efforts described in this report have
been largely pursued with existing training resources in the overall educa-
tion system of the U.S. Army. In a tralning ewironment with unlimited
resources, 1t is certainly expected that rifle marksmanship instruction would
be improved to an even greater extent than has been demonstrated, During the
process of implementing basic, advanced, and unit rifle marksmanship training
programs , a number of constraints have served to limit the potential effec~
tiveness of these programs. In particular, it is believed that the following
seven factors will continue to limit the potential effe~tiveness of rifle
warksuwansitlp itralning if they remain unresolved:

1. The quality, quantity, and delay of performance feedback provided
to soldiers conftinues to be less than optimal. Despite the introduction of
253-meter scaled targets and down-range feedback training, improvement is still
needed in this area.

2, Current supplies of training ammunition are limited. While it is
believed that existing levels of ammunition expenditure are adequate for most
training purpcses, reductions in these levels are likely to decrease the
effectiveness of rifle markmanship programs, Nevertheless, training proce-
dures should attempt to maximlze the amount of learulng whilch can be obiained
through the firing of each round,

3. Unlike the U.S. Air Force and the U.S. Marine Corps, the U.S. Army
has no institutional preogram for the development of small arms instructors.
While the Basic Rifle Marksmanship Trainer’s Guide and the Unit Rifle Marks-
manship Training Guide were developed to enhance the quality of marksmanship
instructors, written training materials cannot be equated with a comprehensive
educational system for developing professional trainers.

4, Personnel shortages and a rapid turnover of instructors are a
detriment to effective rifle marksmanship training. For example, the ARM POI
had to be temporarily discontinued for a period of several months because of
an instructor personnel shortage. Due to the routine turnover of personnel
through reassignment and separation, the need for instructor training is
continuous.
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5. There are a limited number of people within the U.S. Army having the
requisite expertise to provide professional guidance concerning all phases of
M16Al rifle marksmanship training. The revision of BRM, ARM, and unit rifle
marksmanship training procedures has highlighted the need for more of thesec
individuals. A vast number of manhours are anmually expended in providing
consultation to and fulfilling the requests of ATCs and Army units worldwide.
If recent advances in rifle marksmanship training are to be sustained,
qualified personnel must be available to provide this necessary assistance.

6. The amount of time available to conduct rifle marksmanship training
is limited, especially at the unit level. Although it is recognized that
units tend to have more annual training requirements than can be successfully
accomplished within a year, marksmanship training should not be limited to o
matter of zeroing and qualification only,

7. Many soldiers have difficulty in zeroing their weapons. Due to the
fact that no current means are available to mechanically zero an M16ALl rifle
prior to firing, the initial emphasis of training is often placed on zeroing,
rather than upon learning how to shoot. An M16Al rifle is considered to be
zeroed when a soldier can fire six consecutive rounds (two 3-round shot
groups) into a four—-centimeter circle at 25 meters. The marksmanship ability
needed to perform this task is essentially equivalent to the ability to hit a
30C0-meter record fire target six times in a row, given the conditions of no
wind and an unlimited exposure time. It is clear that the current zeroing
criterion is a difficult one for the inexperienced shooter to achieve.

AREAS OF FUTURE STUDY

In an attempt to overcome many of the constraints that were just de-
scribed, research in tle following four areas has either been planned or
recently initiated: evaluation of equipment designed to enhance the feedback
given to soldiers concerning the location of mi.ses and hits {LOMAH), low-cost
simulaticn, videotaped instructor training, and bore sighting devices for the
M16Al rifie, In addition, research in a fifth area, periormance sustaimmcat,
is needed.

LOMAH Equipment

I.OMAH equipment will make it feasible to initiate systematic research
on weapons training that has previously been difficult, impractical, or
impossible to conduct. Exauples include research in the areas of automatic
fire, night fire, firing with the protective mask, and meving target engage-
ment. Further, the improved performance feedback that could be provided to
soldiers via LOMAH equipment has the potential to significantly increase the
effectiveness of current rifle marksmanship training programs. A research
plan for evaluating the trainiug effectiveness of LOMAH equipment has recently
been developed for tue USAIS, 1In parvicular, this research plan is designed
to irvestigate the effects of enhanced feedback on BRM performance, moving
target engagement training, and night fire training.
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Low-cost Simulation

Given the constraints of limited time, ammunition, instructors and
facilities in current marksmanship programs, the low-cost simulation of MI16Al .
rifle marksmanship tasks may have the potential to be used as an effective e
adjunct to existing training. The Multipurpose Arcade Combat Simulator (MACS) )
is a relatively inexpensive training/simulation system being developed at the
ARI Fort Benning Field Unit (Schroeder, 1982). 1Its lower cost in relation
to other weapon simulators rests with its incorporation of less expensive
technology. In the current prototype configuration of MACS, hardware features
include a microcomputer, two disk 4drives, a video monitor, and a light pen 3
modified with corrective lenses and attached to a dummy M16Al rifle with an A
electronic trigger swite:. Trainees aim and fire at targets presented on the
monitor, The light pen determines where the weapon was aimed, and communicates
this shot location information to the wmicrocomputer. The microcomputer then
provides precise and immediate feedback regarding the location of hits and
misses to the trainee, Software has been developed for both the M16Al rifle
and Viper we@pon systems. Major design features of current MACS software
include automatic zeroing, realistic targets and backgrounds, an exercise
incorporating the effects of wind and gravity in firing at stationary targets,
auditory and visual feedback related to the location of hits and misses,
moving target exercises, and programs to diagnose errors in marksmanship
fundamentals. Future MACS development efforts will include the establishment y
of a recommended hardware configuration, the improvement and extension of .

other weapon systems, and an evaluation of the effectiveness of MACS in
rifle marksmanship training. The potential of MACS to provide voluntary
opportunities for practicing marksmanship skills in an entertaining and N
compelling manner will also be explored. B

Videotaped Instructor Training

Work has recently begun on the development of videotapes for rifle
marksmanship instructer training. These videotapes will focus on the demon-
of basic rifle marksmanship. Together with the Basic Rifle Marksmanship
Trainer’s Guide and the Unit Rifle Marksmanship Training Guide, these video-
tapes could be used as an exportable training package for marksmanship
instructors at ATCs and in Army units worldwide.

Bore Sighting Devices B

Bure sighting devices provide a means of mechanically aligning a weapon’s :
sighting system with its bore. Althcugh their use within the U.S. Army is B
primarily limited to tank guns and other large caliber weapons, they have
reportedly saved considerable amounts of time and ammunition, because fewer
rounds have to be fired during the zeroing process. Four different bore
sighting devices were informally evaluated to determine their suitability for
use with the M16Al rifie, 1In general, it was found that these devices, in
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their current configuration, could facilitate the zeroing process for those
rifles with sights grossly out of zero. For the majerity of M16Al rifles,
however, a more precise device designed specifically for the M16Al rifle

is needed. 1In view of the difficulty many soldiers experience in zeroing
their rifles, further research in this direction is recommended. It is
believed that a bore sighting device could be designed for the M16Al rifle
which would enable a near final zero to be mechanically obtained in the
majority of cases.

Performance Sustainment Research

Research is needed in the area of rifle marksmanship performance sus-
tainment, particularly since the amount and types of training necessary for
the development and long-term retention of marksmanship skills are not known.
Despite the inherent difficulties associated with conducting research of this
type (Thompson, Morey, Smith, & Osborne, 1981), the information it could
provide might enable better decisions to be made regarding such matters as the
establishment of appropriate performance standards and the optimal scheduling
of unit rifle marksmanship training activities.,
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APPENDIX A

ARMY KESEARCH INSTITUTE

25-METER wEROING TARGET6

o . .
This is a zeroing target which was used in early ARI marksmanship research
and is not reccmmeaded for current use,
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APPENDIX B L

75-METER DOWN-RANGE FEEDBACK TARGET7

7This is a reduced copy of the current 75-meter down-range feedback target
used in BRM at ATCs lacking access to KD range facilities. It is also
available for units.
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APPENDIX C

175-METER DOWN-RANGE FEEDBACK TARGET8

8This is a reduced copy of the current 75-meter d.wn~range feedback target
used in BRM at ATCs lacking access to KD range facilities. It is also
available for units.
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APPENDIX D

25-METER SLOW FIRE SCALED SILHOUETTE TA§CET
FOR M16A1 RIFLE WITH STANDARD SIGHTS

This is a reduced copy of the 25-meter slow fire scaled silhouette target
used in BRM. It is also available for ualts, The target is designed to be

fired using the rear aperture marked "L" on M16Al rifles equipped with
standard sights.
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25 METER SCALED
SILHOUETTE
SLOW FIRE TARGET

(FIRED WITH "L APERTURE
ON STANDARD SIGHTS).

75 M USE LONG RANGE SIGHT

B33z Aremy-Ft Benning. Ga. 1980 4 2 THEWHITE DO ON EACH TARGET SHOWS THE CENTER OF MASS AIMING POINT
BULLETS SHOULD HIT WITHIN THE CIRCLE, BUT ARE SCORED AS HITS IF THEY HIT
ANY PART OFf THE SILHOUETTE.




APPENDIX E

25-METER TIMED FIRE SCALED SILHOUETTE TAR?BT
FOR M16Al RIFLE WITH STANDARD SICHTS

lOThis is a reduced copy of the 25-meter timed fire scaled silhouette

target used in BRM and ARM. It is also available for units. The target is
designed to be fired using the rear aperture marked "L" on M16Al rifles
equipped with standard sights.
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APPENDIX T

STANDARD 25-METER ZEROING TARGET FO§1M16A1 RIFLE
(WITH STANDARD SIGHTS)

11This is the standard 25-meter zeroing target used in BRM. It is also
available for units. The target is designed to be fired using the rear
aperture marked "L' on M16Al rifles equipped with standard sights.
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25 METER ZEROING TARGET FOR M16A1 RIFLE
(WITH STANDARD SIGHTS)
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APPENDIX G

25-METER SCALED LANDSCAPE SUPPRESSIVE FIRE TARCET12

‘2This is a reduced copy of the 25-meter scaled landscape suppressive fire
target used in ARM. The target is designed to be fired using the rear
aperture marked 'L" on M16A: rifles equipped with standard sights.
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APPENDIX H

25-METER SCALED SIMULATED MOVING TARGET13

13This is a reduced copy of the 25-meter scaled simulated moving target used

in ARM. The target is designed to be fired using the rear aperture marked g
"L" on ML6Al rifles equipped with standard sights.
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APPENDIX I

FORSCOM 25-METER COMPETITIVE RIFLE TARGETIQ

14Tris is a reduced copy of the 25-meter competitive rifle target used in

the FORSCOM Commander’s Company Level Marksmanship Competition (FORSCOM
Circular C-10, 1 Jan 81). The target is designed to be fired using either
the unmarked rear aperture on M16Al rifles equipped with standard sights or
the rear aperture marked "L on M16Al rifles equipped with the LLLSS.
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APPENDIX J

STANDARD 25-METER ZEROING TARGET FOR M16A}5RIFLE
(WITH LOW LIGHT LEVEL SIGHT SYSTEM)

15Thi, is the standard zeroing target used with M16Al rifles equipped with

the LLLSS. The target is designed to be fired using the rear aperture
marked "L" on M16Al rifles equipped with the LLLSS, although it can also be
fired using the unmarked rear aperture on ML6AL rifles with standard sights.
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25 METER ZEROING TARGET FOR M16A1 RIFLE
WITH LOW LEVEL LIGHT SIGHT SYSTEM (LLLSS)
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APPENDIX K

25-METER SLOW FIRE SCALED SILHOUETTE TARGET

FOR M16Al RIFLE WITH LOW LIGHT LEVEL SIGHT SYSTEM16

16This is a reduced copy of the 25-meter slow fire scaled silhouctte target

available for units having rifles equipped with the LLLSS. The target is
designed to be fired using the rear aperture marked "L" on M16Al1 rifles
equipped with the LLLSS, although it can also be fired using the unmarked
rear aperture on M16Al rifles with standard sights,
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25 METER SCALED
SILHOUETTE
SLOW FIRE TARGET

(FIRED USING UNMARKED
APERTURE ON STANDARD
SIGHTS OR ‘'L SIGHT
APERTURE ON LLLSS)
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APPENDIX L

25-METER TIMED FIRE SCALED SILHOUETTE TARGET 17 R
FOR M16Al RIFLE WITH LOW LIGHT LEVEL SIGHT SYSTEM R

17This is a reduced copy of the 2Z5-meter timed fire scaled silhouette target
avallable for units having rifles equipped with the LLLSS. The target is
designed to be fired using the rear aperture marked "L'" on M16Al rifles
equipped with the LLLSS, althcugh it can also be fired using the unmarked
rear aperture on M16Al rifles with standard sights.
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SILHOUETTE
TIMED FIRE TARGET
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APERTURE ON LLLSS)

feieeiemnana

250 M

3814% armv-Ft, Benning, Ga. 1960 TAE ApTE DOT ON EACH TARGET SWOWS THE BIST AMING PONT FO3
R 5AELEN 5 0 M TARGETS AT ACTUAL DISTANCE IF AN ADJUSTED AINING POINT IS USED AT 25
METERS. BULLETS SHOLILD HIT WITHIN THE CIRCLES BUT ARE SCORED A5 HITS

IF THEY HIT ANY PART OF THE DQTTED SILHQUETTF




APPENDIX M

25-METER ALTERNATE COURSE "'C" TARGETIB A

. 3
3
lgThis is & reduced copy of the Z5-meter alternate course “C' rarget
araltlable for univs conducting record fire qualification without having
access to o record fire or KD runge. The target 1s designed to be fired i
usin, the rear aperture marked "L" on M10AL rifles equlpped with standard e
sights. q
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25 METERS
ALTERNATE COURSE ""C”

RECORD FIRE QUALIFICATION

19uHg

THF WHITE NOT ON tACH TARGET SHOWS THI CENTER OF MASS AIMING FQINT
BULLETS SENULD 1MT WITHIN THE CIRCLE. BUT ARL SCORED AS HITS IF THEY T ANY
PART OF THE SUHOQUETTE



AFPENDIX N

15-METER ALTERNATE COURSE "C™ TARGET19

lgThis i a reduced copy of the l5-meter alternate course "C" target avail-
able for units conducting record fir: qualification without having access to

a record fire, KO, or 25-meter range.
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15 METERS
ALTERMATE COURSE ""C”

RECORD FiRF QUALIFICATION

8313 Army-Ft. Denmng.Ca, 1980
THE WHITE DOT ON EACM YARGET SHOWS THE CENTER GF MASS AIMING POINT

BULLETS SHOULD HIT W, THIN THE CIFICLE, BUT ARE SCORED AS HITS IF THEY HIT ANY
PART QF THE SILHOUFETTE,
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APPENDIX O

TWO-METER SCALED SILHOUETTES 20
USED IN SIMULATEL MOVING DRY FIRE TARGET PANELS

These are the two-meter scalced silhouettes placed un the simulated moving
dry fire target panels usod in ARM.

F P~

63







APPENDIX P

DRY FIRE MOVIN: TARGET ENGAGEMENT TRAINER21

(DRY MOVER)

21This is an exterior view of the dry fire muving target engagement tralner

used in ARM (top). Three-dimensional targets are placed in frent of each
curved shield (bottom).
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