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FO0R FtlO? 1 )•

The Fort Benning Field Unit of the U.S. Army Research Institute (ARI) aiidl
its resident contractor, Litton Computer Services-, have conducted an ongoingij
pro rai of research since 1976 designed to improve the effectiveness of M16AI
rifle marksmanship training at basic, advanced, and unit I ev.ls. Becau;se mosct
of this research has been documentecd inl a series of" separate public.:! `raiin;,
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
;narksmiianshiip training programs were implemented at basic, advanced, and unit
leveis throu~hiout the U.S. Army. Previously undocumented impiemeltation
efforts are presefited ill five areas: equipment research, target design rangec
modification, training aids and devices, and instructor training. Con I;trSLIlnts

encountered in the process of program implementation are addressed, as are
areas of future study designed to partially overcome the effects of those.
constraints. Although this report was written primarily for a training,
research and development audience, it is also recommended for those desiring a-
hroai•d, historical perspective of current, rifle marksmanship trainingF
procedures in the U.S. Army.

The Army marksmanship programs described in the report are productsq of
the Army Research Institute's Fort Benning Field Unit, which conducrs research
on traiuning and training technology with particular emphasis on individual and
:;mall team -skills inl the Infanitry arena. The research task that suppo;tIs this
mission is titled "Individual Training for Soldier Skills" and is organized
tunder the "Training for Combat Effectiveness" program area. A': proponent for
rifle marks;manship training, the U.S. Army Infantry School provided
spons;orship for the marksmanship research program. Tie results of this
res;earch have been briefed to the senior leadership of the U.S. Army Forces
Command (FORSCOM) , the U.S. Army Training and Dloctrine Command (TRADOC), and

lip II .i- Ar, Tn n i.r y Schoo (Um T S " has subsequently l--- I.....i....'d ir, ost

of the products gonerated by this research progralll. Specifically, the program
for basic rifle marksmanship training was iiplemented at all Army Training
Centers, the program for advanced rifle marksmanship training was implemented
at the U.S. Army Infanrtry Training Centjr, and tle program for unit rifle
marksninsl1 iip traiiiiig was included in Change 3 to Field Manual 23-9, Ml6AI
Rifle and Rifle Marksmanship. Likewise, the series of targetsj developed to
accoillpniuy these trainiif, programs was adopted ard these targets are now
available throug!h horinal supply ciannels.

EDGAR M. JOHNSON
Technical Director
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THlE DEVELOPMENT AND IMPLEMENTATION OF bASIC, ADVANCED, AND UNIT MI6AI RIFLE

MARKSMANSHIP TRAINING PROGRAMS

EXECUTIVE SUMMARY

Requirement:

In 1976 the U.S. Army began reseairch intended to improve the training of
M16AI rifle marksmanship for entry level soldiers. In 1980 the U.S. Army

initiated similar efforts intended to upgrade both advanted individual
marksmanship training and unit marksmanship training. A udde variety cf

experiments and field evaluations have been conducted by the U.S. Army
Research Institute (ARI), Fort Benning Field Unit since 1976. This report

summarizes the various ARI concepts and products chat have characterized the

overall research program to date to provide a clearer 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 outlines
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 MI6AI rifle characteristics and capabilities, and a variety of field
observations, informal evaluations, and interviews conducted at Army Training
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 training, to pilot test
pruisint- ideas i rfthe ilLUL.L ..... of the . .. potentii-

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



Utilization of findings:

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

viii
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TilE DEVELOPMENT AND bIMPLEMENTATION OF BASIG ,
ADVANCED, AND UNIT MIoAl RIFLE MAKKSANSP111 TRAINING PROGRAMIS

INTRODUCTION

la l-)77 the U.S. Army Research Institute (ARI) Field Unit at Fort Denning

and its residont contractor, Litton Mellonics, initiated a systematic -esearch
program devoted to Ml6Al rifle marksmanship training. Based upon a growing
concern thiat existing Basic Rifle Marksmanship (BRM1) 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 research program
was to develop and validate an integrated set of more effective marksmanship
training programs geared to combat marksmanship requirements. Conducted
uwier the joint sponsorship of the Directorate of Training Developments of the

U.S. Army Infantry School (1ISAIS) and the U.S. Army Forces Command (FORSCOM),
this research directly respcnded to various Human Research Needs (URNs) that
had been identified.

Rifle marksmanship trai ing in the U.S. Army is conducted in three
separate, though conceptually related, Programs of Instruction (POIs):
BRM, Advanced Rifle Marksmanship (ARM), and Unit Rifle Marksmanship. BR)!
training focuses on teaching those common rifle marksm .hip skills needed by
every soldier in the U.S. Army. All initial entry soLiO_.rs receive BRM
training, which is provided at each Army Training Cerr._ (ATC). A minimum
pertormance standard, measured on a prescribed rifle quahlifcation course of

fire, must be met by all BRM trainees. In contrast, ARM focuses on teaching
more advanced marksmanship skills, in addition to BRM' skills, needed by
soldiers having the lIB (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 twofold. First,
unit training attempts to maintain soldier proficiency in the marksmanship
skills acquired in BR!' and ARM. Each soldier must annually meet a minimum
performance standard on a rifle qualification course of fire. Second, each
uniL muinns prLvide Ltaiiiiiaj tLL) .Elu OLheL Hid W-LSIISLLIal4) biLIS that. Uh±l he
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

'The research has been performed in response to the following HRNs: 77-184
and 78-104, Training Effectiveness Analysis for Infantry Systems (USAIS);

79-216, Improvement of Rifle Marksmanship (FORSCOM); 80-60, infantry Systems
Training Effectiveness Development (USAIS); 80-110, D(-elop 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 Gunner Assessments (USAIS); and 80-115, Research on Target Engagement
Training for Individual and Crew Weapon Systems (USAIS).



separate pu!t.-ticat zvn the rc:ent lop-Zt, sumarmizes and integrat.es the
findS JIg- C-, the CntI - , o.l" to dr- c,, i r.Tater emphasis is giveen ti rcs i'rch
carried oi sii : In$U. cd, " Li,,t; , -n or purpose of tile present roev t
:_s t!o Cocrn0m,-nt the p'cc-2., by wY1-1h b0p ilJndiis of applied research were
zron:•Curried into lul, :)pcr..'k) !1 :1V rifle utarksmanship training progrme,;. T~is
i:p.0,T'*7 r,. .tio:¼ pl,* •',uýC$ . ':.cýpiex ,and coidprehensive one , Q i: i , -.-fg target
de-sig ,, ra&);:_ modift'atlion, t:. design and evaluation of training detvices,
am: te d,:'Qlofied c;f a ser,.es ot inbtructor training, programs. Due Lc
co',straluts' in.pesed ir prcgram.a imp!eementation, the rev ised markmanship

ra- TI tag pro:i•, :vn ae ,'.ct withou(t 50a1;L, as yet unresolved, shorteomi ngs For
thi 5; Te.&t'Ort, lisp ,e:enta Li i,' :ons I. trints and areas of potential iimpro'ecient arnd
s!Au.t\' a-. also zjctos-ed in CPJ report.

boric Rifle h-arksrrwksnl;'

Initial etiorts focused on the nature of the combat threat, the required
rifle marksmanship tasks to be performed , bow performance on these tasks could
lbc measured, aidl a determination of whether or not existing training prepared
soldiers tu meet the threat. Several reports were prepared which dealt with
the defiAition of the rifle defeatable threat (Klein & Tierney , 1978),
prev'ous marksmanship research (Smillie & Chitwood, 1980), and current
train Lug procadutes am-d possiblc alternatives (Maxey & George, 1977; Maxey &
Sweezy, 1977). The:•-. reports indic.ated that the rifle defeatable threat
encompassed hr;:iefLy exposed personnel targets, both stationary and moving,
within a rang.ie, of 300 meters. it was also clearly apparen-t that existing BRM
trainLug was nor aaccuately "ptCparing soldiers to mect this threat.

Through participation in and observation of the BRM programs at four

ATCs, major prnbicms in to.ur areas of training were identified. Presented in
detail in earlier reports (Ma:.:..y & Dempster, 1978; Smith, Osborne, Thompson &
Morey, 1980), these weaknesses are summarized in Table I.

A series of field experiments was then conducted to determine the effects
of potential solutions to some of these training prýoblems. Using airborne
soldiers from a FORSCOM unit preparing for their annual rifle requalification
in September of 1978, three different training programs were compared. In
terms ot the average number ot 1,its obtairned during a record iire scenario,
it was found that a training program prtividing greater performance feedback
and increased instructor quality and quantity was associated with a signifi-
cantly higher (1<.001) level of measured performance (Evans, Thompson & Smith,
1980). This training program was subsequently published by the U.S. Armiiy
Marksmanship Unit as a recommended interim unit marksmanship POI for FORSCOM
(U.S. Army Forces Command, 1979).

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

2 Research conducted between 1977 and 1980 has been summarized in art earlier
report (Smith, Osborne, Thompson & Morey, 1980).

2



Table I

Summary of Problems Identified in BRM Training
3

TRAINEES

Limited ability to maintain and operate rifle.

Limited knowledge of shooting fundamentals.

Little knowledge of zeroing process.

Poor zero achieved by many.

Limited knowledge of effects of wind and gravity.

INSTRUCTORS

Too few competent instructors.

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.

3 Smith, Osborne, Thompson and Morey, 1980.
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meters. Another field experiment addressed these problems by ilnestigating
the effects of a revised zeroing target and down-range feedback training upon
the record fire performance of 2,124 basic trainees (Smith, Thompson, 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. If 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
field firing. If the trainee cannot, the target serves as a visible record of
performance and identifies him as needing remedial assistance.

Down-range feedback training involved 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 zeroing target was used (rt.<.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
(1<.001). It was concluded that the revised zeroing target and down-range
feedback training would become parts of a projected new BRPŽ program (Smith,
Thompson, Evans, Osborne, Maxey and Morey, 1980).

Due to concern about the accuracy of published information on the capa-
bilities of the Ml6AI rifle and the general negative opinions expressed by
many 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 companies
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 Ml6Al rifle is capable of firing shot groups that easily
fit within the four-centimeter circle of the revised zeroing target, and hence
could 1e expected to hit all targets out to 300 meters.

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

4



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 encounter
problems with Ml6Al rifles having trigger pulls within this greater than
average range.

4. Tests confirmed the published trajectory of the Ml6AI (firing the
M193 bullet) 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 Nl6Al was found to be easily distorted by varying
pressure applied forward of the receiver. When compared with normal firings
from sandbag support, use of a hasty sling causes bullets to strike lower and
use of a bipod causes higher shots. In 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 MI6Al 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. AfLer adjusLiiig puiLL uf iiupadLt to point of aim at 25 meters using
the long range signt, an acceptable 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 perception
similar Lo Lthat Lf an actuall U7pc 41 bro,.nrr viewed at 25LU tes 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. Additionally, 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 trainees 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 F).
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 receive in the field-fire environment is much less precise.

5



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.

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, Osborne,
Maxey & Morey, 1980).

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

It was found that soldiers receiving the revised BRM training had significantly
higher (p<.O01) record fire scores than did those receiving standard training.
This experiment demonstrated that substantial increases in record fire per-

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

Smith, Morey & Osborne, 1980).

Additional refinement and testing of the revised BRM program was per-
formed with over 8,000 soldiers receiving Initial Entry Training (lET) at Fort

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 to 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 MI6AI rifle marksmanship training, the Assistant
Commandant of the USAIS approved the new BRt4 program in 1980. Implementation

of the program was completed at all ATCs in 1982.

In summary, the new BRM traLning program emphasizes five major points
(Smith, Osborne, Thompson & Morey, 1980):

1. It stresses simplified fundamentals before moving on to field-firing

exercises.

2. It contains several diagnostic check points so that early problem
detection and correc lon can occur.
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3. It incorporates a natural progression from fundamentals to the rapid
engagement of targets in 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 their 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 BRP training program and the new Mi6Al BRM POI
is shown in Table 2.

Advanced Rifle Marksmanship

The ARM program existing in 1981 was initially analyzed by ARI/Litton
researchers. Based upon observation, 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
both a combat realism and a learning/cognition viewpoint.

3. Feedback provided to soldiers about their performance 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 liB soldier those important marksmanship skills,
in addition to automatic fire and night fire, that he will be required 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
moving personnel targets were identified for inclusion in an improved ARM
proL ram.

Training being conducted in automatic 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 soldiers to
achieve higher scores when firing full automatic, than when firing semi-
automatic. Automatic fire target exposure times were found to be over 5 )0%
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longer than the average target exposure times found in BRM. In order to make
the automatic fire training conducted in ARM more appropriate, it was suggested
that the target exposure times be greatly reduced during automatic field fire.
Further, night fire traiving was found to be inadequate, as it involved
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
artificial illumination to briefly expose the targets to firers and the use
of Starlight scopes zeroed with the rifles.

Performance 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 increased.
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 4ere added to
the new program: quick fire, rapid semi-automatic and suppressive fire, and
engaging moving personnel 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 immediate reaction to a threat is more
important than highly accurate fire. During quick fire training soldiers
fire at a full-size E-type silhouette from ranges of 15 and 25 meters. Rifle
sights are covered with tape to prevent conventional 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 scill emphasized ii xapid semi-
automatic fire training. The only difference is that the soldier must
gradually learn to employ these skills in a minimum amount of time. In BRM
the soldier has a minimum of at least three seconds in which to fire every
round. The goal of rapid semi-automatic fire training is to 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 equally important
considerations. Infantry ARTEP analyses indicated that there will probably
be fewer opportunities in a combat environment to fire at clearly defined
personnel targets than there will be to fire at poorly defined point and area
targets (or suspected enemy locations) that are covered and/or concealed.
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Suppressive fire training 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 BPN.

Previous doctrine outlined four different points of aim for laterally
moving 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 theoretical 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 Ml6AI 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 1RETS 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, soldiers 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 their 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.

it 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
numbers of trained instructor personnel would be used and electronic projec-

ii



tilc 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 & Schenidel, 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 environment. Unit marksmanship programs must
be designed with flexibility, in order to support the particular training
environment of various units. Because time, facilities, and ammunition
available for training vary among Active and Reserve 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 (Fit 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 ERM
program. Mechanical training/dry fire, shot grouping/zero, known distance
(1(D) or scaled silhouette firing, and protective mask firing are to be
conducted quarterly. Field fire, practice record fire, competition firing,
and night fire are scheduled biannually. Record fire, automatic fire, and
quick fire are conducted annually.

Selected components of the unit training program were pilot tested with
the 82nd Airborne Division, Fort Bragg, North Carolina, during three different
weeks in 1981 and 1982. Further testing was conducted with the 1st 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-hour unit marksmanship program was conducted.

The first day of unit training was devoted to preparatory marksmanship
and 25-meter instructional firing. Marksmanship fundamentals and the prin-
ciples of zeroing were introduced. Supervised dry firing, shot grouping
with the "ball and dummy" technique, and zeroing were then conducted.
Finally, each soldier fired the FORSOOM Commander's Company Level Marksmanship
Competition twice, once for practice and once for record (FORSCOM Circular
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 FORSGOM 25-Meter Competitive Rifle Target is contained in
Appendix I. Maximum total score for each firer is 100 points. At the conclu-
sion of this single day of training, company average scores for the record
firing were 59.70 and 54.52. Three months 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

3 DAYS i DAY 2 DAYS i DAY
TRAINING __ QTR QTR QTR _____QTR ;

Mechanical Training/ I I [ I
Dry Fire I X X X [ X

I
IShot Grouping/Zero I X j X X X X
Known Distance I I

l(Note 1) X X- X X
IScaled Silhouette I I t
LNote 2) 1 X j I _

I I
Field Fire j X ! XI +

jProtective Mask Fire j X L X ] X j XI
IPractice Record Fire X I

II i I
,Record Fire X _ _ _ 1

SI 1 I
ICompetition Firing [ X j X _Ii Ii
Night Fire _ _ X I _ XiI i

lAutomatic Fire j _ X i I
IQuick Fire j _ _____ _ i X

Note 1: Used in place of scaled silhouette exercise.

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

I 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, Training Ammunition).
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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 program
tested included 12 hours of known distance (KD) firing and 4 hours of night
fire.

In addition to the on-the-ground program evaluations, components of the
program have been implemented by several units. In the majority of cases,
training material was provided by mail and additional coordination was
conducted by telephone. This type of implementation has occured within
selected units in Germany, Korea, Alaska, Hawaii, and within units locatee at
Forts Hood, lewis, 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 the 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
9. Using Marksmanship Experts

10. Train the Trainer
11. How to Coach
l4. Development of an Effective Unit Marksmanship Program

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

1. Marksmanship Fundamentals
2. Dry Fire
3. Grouping
4. Shet Group Analysis
5. Zeroing
6. Rifle Sights
7. Ballistics
8. Scaled Silhouette Targets
9. Effects of Range

10. Effects of Gravity
11. Effects of Wind
12. Effects of Target Movement
13. Downrange Feedback
14. known Distance (KD) Firing
15. Field Firing

14



16. Company Level Competition
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 M16AI Rifle
32. Rapid Semi-Automatic Fire

Additional information concerning unit rifle marksmanship training may be
found 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 involved much more than 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 areas of equipment research, target design, range modification,
training devices, and instructor training.

Equipment Research

In designing a rifle marksmanship 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 MI6A1 rifle performance and its
implications for marksmanship training (Osborne, Morey, & Smith, 1980). Major
findings from this investigation were presented in an earlier section (see
pages 4-5). In 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 markman-
ship training at basic, advanced, and unit levels have led to 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
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and removing them from the system. While a dcv iz:e has been developed to
identify bent magazine: lips, many magazines that are slightly bent will
function properly in some rifles, but not in others. Further, it may be cost
prohibitive to replace all of the apparently bad iag.azines within the Army.
Osborne, Morey, and Smith (1980) have indicated that existing serviceability
checks will eliminate an unserviceable rifle, but may not detect a poorly
shooting weapon. Osborne (1933) has recommended that development efforts for
a new service rifle should give consideration to the design of improved
magazines and serviceability checks. More specifically, consideration should
be given to the construction of a sturdier magazine, a more positive operating
magazine, and/or one that fits more securely 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.

Starlight Scopes. The AN/PVS--2 and AN/PVS-4 Starlight scopes can signi-
ficantly increase the effectiveness of small arms fire at night, sil.ce they

a]low the shooter to more clearly see 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 penning revealed that the primary limitation of Starlight scopes
is that they are difficult to zero and to keep zeroed to one's riule. Due to
variability among rifles, a Starlight scope must be zeroed with a particular
riflo and it must be rezerood whenever it is mounted on another rifle.
Further, adjusting the objective or diopter focus of the scope causes the
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 than
there a?.e Starlight scopes. Not only must the objective focus be adjusted to
engage targets at difterent ranges, but the diopter focus must be adjusted for
the vision of different firers.

To further complicate the training process, the AN/PVS-2 and AN/PVS-4
diffULc itt rduy itpotULtit L £C CL 1,,.LU"U .LLLd Llgth fJ.liv.LL.in :

1. Mounting and dismounting procedures differ.

2. Zeroing procedures are differunt,

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

4. Reticle patterns on the two scopes differ widely. The AaN/PVS-2 has a
relatively small and simple T-shaped reticle, while the reticle 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 re2!ity, 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 M16A1 found within the Army involves approximately two hours

of familiarization during ARM. Units are currently responsible for training

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
unaffected by focus adjustment.

Night Sights. An improved night sighting system is currently needed for

the service rifle. Many U.S. Army units have M16AI rifles equipped with the

Low Light Level Sight System (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:Ang Nautical Twilight (BINT) and Ending Evening Nautical Twilight (EENT).

In fact, the LLLSS has been found to severely complicate training procedures

and to degrade daylight shooting performance, without increasing hit prob-

ability at nigh LOtLL the tront sight and the rear sight of the ,LLýS5 are
inappropriate t fectLive rifle alignment at night, as they each tend to
obscure the targ,

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

1.00% hit rate at 50-Dieter targets on the BRM night fire range at Fort Benning,
Georgia.

It has been recommended that an improved night sighting system be
developed concurrently with the M16A2 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 two placed high on the rear
s4ghr housing. These four dots are aligned horizontally, with the target

placed in the center of the two central dots of the sight picture. Another

version of this night sight under investigation 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 separate 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. In particular, Army requirements were discussed in detail
from a training development perspective and recommended rifle improvements
considered optimum for Army use, while simultaneously meeting Marine Corps
requirements, were presented.

Primarily, eight features of the Ml6A2 distinguish it from the MI6Al.
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 1:12-inch twist of the Ml6A1. 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-±-J/iu dapertLULre. WhenUL thLLEk sigLht iLS . .et- JOu- U U0LC eteL , pLIk.LLLr, LLp n
flip-type sight forward provides a 5mm 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 more durable material. 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 Osborne (1983), is
presented below.

1. The M16A2 does not have a sight setting for 25-meter firing, 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 l-3/ 4 mm apertures of the M16A2 are inappropriate for
firing at ranges between zero and 300 meters, because a single
optimum sight is needed for this high-priority range band.
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4. The M16A2 sighting system is overly complex. For example, there are
three different ways elevation may be changed, leaving considerable
room for soldier error.

5. Sight movements on the MI6A2 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.

6. The M16A2 does not have a sighting system that allows easy recording
and visual confirmation of rifle zero.

7. The Ml6A2 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).

8. The M16A2 does not have a night sight.

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

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

11. The M16A2 sight has not been designed to aid in the engagement of
moving targets.

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

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

14. The new ammunition (XM855) cannot be fired in the Mi6Al.

15. Data indicate that the M16A2 (XM855 ammunition) is less accurate than
the M16AJ (M193 ammunition) out to ranges of 500 meters.

16. The M16A2 (XM855 ammunition) appears to be less reliable, exhibiting
greater numbers of failures to fire than the Ml6Al (M193 ammunition).

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

18. 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.)

19. The M16A2 barrel has a 1:7-inch twist, although available data
indicate that a 1:9-inch twist would be more appropriate.
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20. The Ml6A2 stock is too long for Army use. In fact, the Ml6AI stock
is already too long for some smaller-framed soldiers (mostly females).

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
serviceability 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 Ml6Al. 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. In summary, Table 5 briefly compares the major
design features of the MI6Al, the 116A2, and the recommended Army rifle
(Osborne, 1983).

Target Design

A variety of Ml6Al rifle targets have been developed and evaluated in
support of the hbicc advancri. AfTCI ,nit rifle marksmanshin training nrograms.
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 the publication of change 3 to FM 23-9.

Standard Targets. Five of the ten standard U.S. Army targets have been
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 Ml6Al Rifle with
Standard Sights (see page 5 and Appendixes D and E), and the Standard 25-Meter
Zeroing Target for M16AI Rifle with Standard Sights (see page 6 and Appendix F).

Three 25-meter targets were designed for Ml6Al rifles equipped with the
LLLSS. Because the LLLSS does not include a long range rear sight, the
regular 2mm rear aperture (marked '"Li) must be used for all daylight firing.
This rear sight results in a trajectory which is 2.4 centimeters below point
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 one aims. The 25-meter series of targets for
the ILLSS includes a zeroing target (see Appendix J), a slow fire target (see
Appendix K), and a timed fire target (see Appendix L).

Two additional targets were developed for units that must train and
qualify annually on 25-meter or 15-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 Course "C" Target and the 15-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 11 and Appendix G) and the 25-
Meter Scaled Simulated Moving Target (see page 11 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
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 (see page 4 and Appe.ndi.e.s.. B and C), these plans were .va.lun.ted
and later implemented at all ATCs lacking access to KD range facilities.

Moving Targets. An analysis of the Infantry ARTEP and Mechanized
Infantry ARTEP identified the need for training 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 IRETS target mechanisms was identified. These targets and a protective
berm were then installed at 75 meters on an existing Automatic Rifle Quali-
fication range. Presented in detail in a separate report (-2vans & Schendel,
1982). a seenario composed of both stationary and moving targ.ts was develonped

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 Infantry
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 Scoring0  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 field-fire and record fire ranges using the M31AI target
holding mechanism and the M40 night firing target mechanism. These procedures
have been detailed in a separate report (Smith, 1979).

Training Aids and Devices

Avariety of developmental and evaluative research projects were conducted
witbin the arena of training aids and devices. Specifically, seven separate
projects were conducted in the following areas: graphic training aids, the
Basic Rifle Marksmanship Shooter's Book, Weaponeer, projectile location
technology, moving Larget training materials, rimfire adapters, and a review
of training materials.

Graphic Training Aids. Graphic training aids include items such as
charts, diagrams, posters, slides, and transparencies. These training
materials are utilized either in a classroom or on a firing rang'e. Prior to
the implementation of the BRM POI, both written and verbal inpuL 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 aids for BRM have been 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:

i. MlA-1 Rifle Parts
2. Four Fundamentals of Rifle Marksmanship
3. Zero Target
4. Point of Aim
5. Correct Sight Picture
6. Effects of Gravity on Bullets
7. Wind Effect on Bullets
8. Adjusted Point of Aim

In addition to these BRM graphic training aids, a set of grapnic training aids
was similarly doieloped 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 (Hellec, Thompson, & Osborne, 1981). Its purpose is twofold.
First, it provides 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 all BRM paper targets,
while scorecards are provided for all periods in which pop-up targets are
used. it is believed that more effective remedial or reinforcement trainitig
can be provided to those soldiers who have kept accurate records in this
booklet (Heller, Thompson, & Osborne, 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
1981-82 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 in 1982. Although this
publication 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 is a training device that simulates the firing of
an M16AI 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
rifle marksmanship training was developed from information obtained through
informal interviews, field observations, and experimental research (Schendel &
Williams, 1982). This guide describes the function and operation o" 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 and evaluate the device, and provides an overview of how Weaponeer is
currently uscd 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 BRIM 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
Weaponeers and high demand for their use.

More recently, the USAIS identified a need fnr a Mc-ing Targ,-t Marksmn----

ship Trainer (MTMT). As a result, a preliminary investigation was made of
Weaponeer II. Weaponeer II simulates the firing of an M16AI rifle at both
stationary and moving personnel targets. However, the future role of this
moring target training device in U.S. Army marksmanship instruction has yet to
be determined.

Prujectile Location Technology. An experimental evaluation of the
Superdart projectile location system was conducted using Australian soldiers
as test subjects (Smith & Osborne, 1981). The Superdart system is a live-fire
target device that electronically detects and locates the position of a
passing supersonic projectile and displays its precise location to the firer
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 Lhe 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 from 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
measurelents, a significaut performance increase was found when Superdart

feedback was introduced during stationary target firing (p < .05). A similar,
though statistically insignificant, trend was found in the results of the
moving 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
that are as far as five meters from the target, the system could be used for
training and testing suppressive, night, protective mask, and assault firing
techniques. In summary, the investigators concluded that the Superdart
equipment demonstrated potential usefulness in three areas (Smith & Osborne,
1981). First, it can assist both students and instructors by providing the
precise and timely feedback necessary for the effective acquisition of marks-
manship skills. Second, it can be used to develop information about what to

train 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 be used as a measure-
ment instrument for evaluating the performance of weapons, ammunition, and
equipment.

Moving Target Training Materials. In support of the ARM POI, Simulated

Moving Dry Fire Target Panels and the Dry Fire Moving Target Engagement
Trainer (DRY MOVEPR) wcrc decvlopcd. Thcsc training matcrials were locally

fabricated by the Training and Audiovisual Support Center at Fort Benning,
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, wnile 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 section was utilized by one soldier at a time, allowing
four soldiers to train siniltanpen-sly at one pnnpl qlW QImila -ad moving

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

5 Previous doctrine outlined four different points of aim for laterally

moving 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 ARM POI, the four previous lead rules were initially
replaced with a simplified set of three lead rules that required the soldier
to estimate only target speed. Subsequently, it was determined that the set
of three lead rules could be replaced with a single lead rule appropriate for
all target speeds, angles of movement, and ranges out to 200 meters (see
page 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 silhouettes 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 canvas sheet. After dry
firing, soldiers walked two meters to the panel and lifted the canvas cover,
exposing the upper half of the section. A scaled representation of the rifle
sights was superimposed over each silhouette, illustrating 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 MOVER) was developed
to allow soldiers to practice the tasks of smoothly tracking and correctly
leading a 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 expesure times can be controlled by changing the position of
the targets relative to thu curved shields. DRY MOVER may 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 rotation, 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 unsupported position.

Rimfire Adapters. The rimfire adapter (M261 conversion kit) was designed
to allow the use of .22 caliber long rifle ammunition in the M16AI rifle. A
M261 conversion kit consists of a bolt adapter assembly, which replaces the
Ml6Al 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 military 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 redticed
accuracy, is that a rifle must be zeroed with .22 caliber ammunition after the
kit is installed, and it must be rezeroed with 5.56mm 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 comprehensive 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 outdated,
difficult to use, or contrary to current rifle marksmanship ttaining proce-
dures. As a guide 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

Prior to the implementation of any training 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 ýession attended by approximately 15
instructors. The first day was devoted to classroom instruction, together
with the acquisition and/or practice of marksmanship fundamenLtals using
Weaponeer. Instruction during the second day was entirely performance-
oriented, involving familiarization with BRM dry fire training, zeroing,
scaled silhouette firing, and down-range feedback procedures. The second day
of instruction was conducted on actual BRIM 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 Erai1LiLý proccdures. Similar inrstructor 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. In 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 the1l fielded throughout the Army (U.S. Army Infantry School, 1982). While

serving as an introduction to the revised BRIM POI, 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
usetul source uf , information for ell units having personnel equipped with
Ml6Al rifles. All aspects of the revised BRM program are discussed, while
detailed 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 their schedule permits. Discussed in
greater detail in an earlier section of this report, this guide is 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 ereas, 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 to 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) in the development of a revised BRM section to the Drill
Sergeant School POI. In 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 this program paralleled thu
BRM POI to a large degree, recommendations for minor modifications to the
program were made, the majority of which were subsequently implemented.

CONSTRAINTS IN PROGRAM IMPLEMENTATION

The development and implementation efforts described in this report have
been largely pursued with existing training resources in the ov'erall educa-
tion system of the U.S. Army. In a training environment with unlimited
resources, it 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 effeztiveness of rifle
uidLkbuI,1hUiip tLaining if Lhey remain unresolved;

1. The quality , quantity, and delay of performance feedback provided
to soldiers continues to be less than optimal. Despite the introduction of
25-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 purposes, reductions in these levels are likely to decrease the
effectiveness of rifle markmanship programs. Nevertheless, training proce-dLures SLA^~ " L• mJ LUU•I.LIIL LLLU OLUU•iL U]f iea....... ... h u be obtaitieduesshuuld attempt to maximize the ........ of. learudLI• Wi~i~.•l ua-ii l oli

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 program 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 P01
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
MI6AI rifle marksmanship training. The revision of BRŽ4, ARM, and unit rifle
marksmanship training procedures has highlighted the need for more of these
individuals. Avast number of manhours are annually 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
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 M16A1 rifle
prior to firing, the initial emphasis of training is often placed on zeroing,
rather than upon learning how to shoot. An Ml6Al 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
300-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 the 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 misses and hits (LOMIAH), low-cost
simulation, videotaped instructor training, and bore sighting devices for the
M16AI rifle. In addition, research in a fifth area, performance susta.nment,
is needed.

LOMAH Equipment

LORAH equipment will make it feasible to initiate systematic research
on weapons training that has previously been difficult, impractical, or
impossible to conduct. Examples include research in the areas of automatic
fire, night fire, firing with the protective mask, and moving target engage-

ment. Further, the improved performance feedback that could be provided to
soldiers via LOMAR equipment has the potential to significantly increase the
effectiveness of current rifle marksmanship training programs. A research
plan for evaluating the training effectiveness of LOMAH equipment has recently
been developed for the USAIS. In particular, this research plan is designed
to irwestigate 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 MI6Al
rifle marksmanship tasks may have the potential to be used as an effective
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). Its 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 drives , a video monitor, and a light pen
modified with corrective lenses and attached to a dummy Ml6Al rifle with an
electronic trigger switc:. 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 microcomputer. 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 Ml6AI rifle
and Viper weapon 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
of a recommended hardware configuration, the improvement and extension of
existing Software, an analysis Of tale apP.ludLti Ly Of the 1•ACS concept to

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

Videotaped Instructor Training

Work has recently begun on the development of videotapes for rifle
marksmanship instructor training. These videotapes will focus on the demon-
stration of coaching techniques for Instruct-ing Soldiers i the sodnermenths
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

BLre sighting devices provide a means of mechanically aligning a weapon's
sighting system with its bore. Although their use within the U.S. Army is
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 Ml6Al rifle. In 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 majority of MIl6A1 rifles,
however, a more precise device designed specifically for the Ml6Al rifle
is needed. In 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 MI6Al 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 RESEARCH INSTITUTE6
25-"ITER 2,EROING TARGET 6

6 This is a zeroing target which was used in early ARI marksmanship research

and is not reccmmended for current use.
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ARI 25 METER ZEROING TARGET
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APPENDIX B

75-METER DOWN-RANGE FEEDBACK TARGET7

7 This 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-MAETER DOWNI-RANGE FEEDBACK TARGET 8

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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175 METER FEEDBACK TARGET
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APPENDIX D

25-NMETER SLOW FIRE SCALED SILHOUETTE TA4GET
FOR M16A1 RIFLE WITH STANDARD SIGHTS

9 This is a reduced copy of the 25-meter slow fire scaled silhouette target
used in BRI. 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 SCALED
SILHOUETTE

SLOW FIRE TARGET

(FIRED WITH "t," APERTURE
ON STANDARD SIGHTS).

300 M 75 M

175 M 175 M

300 M

75 M USE LONG RANGE SIGHT
1180. 8o 4 2 THE WHITE DO ON EACH TARGETSHOWS THE CENTER OF MASSAIMING POINT

BULLETS SHOULD HIT WITHIN THE CIRCLE. BUT ARE SCORED AS HITS IF THEY HIT
ANY PART OF THE SILHOUETTE.



APPENDIX E

25-METER TIMED FIRE SCALED SILHOUETTE TAR 5 T
FOR Ml6A.l RIFLE WITH STANDARD SIGHTS

1 0 This is a reduced copy of the 25-meter tinmed 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 M16AI rifles
equipped with standard sights.
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25 METER SCALED

SILHOUETTE

TIMED FIRE TARGET

(FIRED WITH "L" APERTUREI
WITH STANDARD SIGHTS)

300 M 300 M

200 M

250 M20M 250 M

100 M

MTHE WHITE DOT ON EACH TARGET SHOWS THE BEST AIMING POQNT 90q

50M TARGETS AT ACTUAL DISTANCE IF AN ADJUSTED MN POINT IS USED AT 25
METERS BULLETS SHOULD H IT WITHIN THE CIRCLES. BUT AAE SCORED AS HITS

s.C.~~ TH i 1-EY HIT ANYWHERE IN THE SILHOUETTE
USE LONG RANGE SIGHT
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APPENDIX F

STA•'ND,L.RD 25-METER ZEROING TARGET FOhM16A1 RIFLE

(WITH STANDARD SIGHTS)

1 This is the standard 25-meter zeroing target used in BRIM. It is also
available for units. The target is designed to be fired using the rear
aperture marked "L" on M16A1 rifles equipped with standard sights.
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25 METER ZEROING TARGET FOR Ml 6A1 RIFLE
(WITH STANDARD SIGHTS)
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APPENDIX G

25-METER SCALED LANDSCAPE SUPPRESSIVE FIRE TARGET 12

'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 TARGET 1 3

1 3 This is a reduced copy of the 25-meter scaled simulated moving target used
in ARMI. The target is designed to be fired using the rear aperture marked

"L" on Ml6A1 rifles equipped with standard sights.
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APPENDIX I

FORSCO4 25-1ETER COMPETITIVE RIFLE TARGET14

14 TIs is a teduced copy of the 25-meter competitive rifle target used in

the FORSCOM Commander's Company Level Marksmanship Competition (FORSCOM
Circular C-10, I Jan 81). The target is designed to be fired using either
the unmarked rear aperture on Mi6Al rifles equipped with standard sights or
the rear aperture marked "L" on Ml6AI rifles equipped with the LLLSS.
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25M SCALED (25DM) COMPETITIVE RIFL.E TARGET

AIMING POIN1 A

NAME __________________

UNIT ___________________

SCORE
F=C-10 I wI 41
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APPENDIX J

STANDARD 25-METER ZEROING TARGET FOR M16A RIFLE
ST 

15
(WITH L014 LIGHT LEVEL GHT SYSTEM)

15 Thi. is the standard zeroing target used with M16A1 rifles equipped With

Lhe LLLSS. The target is designed to be fired using the rear aperture

marked "L" on M16A1 rifles equipped with the LLLSS, although it can also be

fired using the unmarked rear aperture on M16A! rifles with standard sights.
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25 METER ZEROING TARGET FOR M1 6A1 RIFLE
WITH LOW LEVEL LIGHT SIGHT SYSTEM (LLLSS)
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APPENDIX K

25-METER SLOW FIRE SCALED SILHOUETTE TARGET 1
FOR Ml6Al RIFLE WITH LOW LIGHT LEVEL SIGHT SYSTEM1 6

1 6 This is a reduced copy of the 25-meter slow fire scaled silhouette target
available for units having rifles equipped with the LLLSS. The target is
designed to be fired using the rear aperture marked "L" on MI6AI rifles
equipped with the LLLSS, although it can also be fired using the unmarked
rear aperture on M16AI rifles with standard sights.
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25 METER SCALED
SILHOUETTE

SLOW FIRE TARGET

(FIRED USING UNMARKED
APERTURE ON STANDARDSIGHTS OR "'L'" SIGHT

APERTURE ON LLLSS)

/ / \

---------

300M 75M

------- - -- -----

17 5 Ni 175 fM

75 M 300 M
5 6 THE WHITE DOT ON EACH TARGET SHOWS THE CENTER OF MASS AIMING POINT

BULLETS SHOULD BE WITHIN THE CIRCLE. BuT ARE SCORED AS HIllS IF THEY HIT
INSIDE OF ANY PART OF THE DOTTED SILHOUETTE



APPENDIX L

25-MIETER TIMED FIRE SCALED SILHOUETTE TARGET
FOR MI6AI RIFLE WITH LOW LIGHT LEVEL SIGHT SYSTEM1 7

'7This is a reduced copy of the 25-meter timed fire scaled silhouette target
available 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, although it can also be fired using the unmarked
rear aperture on Ml6Al rifles with standard sights.
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25 METER SCALED
SILHOUETTE

TIMED FIRE TARGET

(FIRED USING UNMARKED
APERTURE ON STANDARD

APERTURE ON LLLSS)--

300 M 3

200 M 200 M

250 M
'A I' i EiV Av

"1 ~ ~ ~ L6 50rr M ~,.. ~ THEI WHITE DOT ON EACH TARGET SHOWS THE B-ST AIMING PO.NT FOR~ itTARG ETS AT ACTUAL DISTANCE IF AN ADJUSTED AIMIN`G POINT IS UJSED AT 25
SEEMETER S BUJLLETS SHIOULD HiWIT VIHIN THE CIRCLES BUT ARE SCORED AS HI-TS

IF THEY HIT ANY PART OF THE DOTTED SILHOUETTE
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APPENDIX H

25-HETER ALTERNATE COURSE "C" TARGET

18 T"1,1 is a reduced copy of the 25-meter alternate coursc "C" target.
dfallable for unl 's conducting record fire qualification without hwyirig

accci,,; to a record I ire or KD range. The target is designed to be fired
usin,-, the rear atperture marked "L" on MI6AI rifles equipped wiLh standard
sights. a59
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25 METERS
ALTERNATE COURSE "C"

RECORD FIRE QUALIFICATION

300 M
250 M

200 M 200 M

150 M 150 M

lOM

50 m
I ti r WljIlt DOT ON EACH TARtjFT SHOWS T N CFNTR OF 0 IASS AIMING POINT

DULLTITS SI;,)U|j, TIlTf WITHIN Fit CIRCL nUT AI COI AS HITS IF THLYMTI t ANY
PART Of lilt S11HOU•JET
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APPENDIX N

15-METER ALTERNATE COURSE "C" TARGET19

1 9 This iL a reduced copy of the 15-meter alternate course "C" target avail-

able for units conducting record fir• qualification without having access to
a record fire, KD, or 25-meter range.
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15 METERS
ALTERNATE COURSE "C"

RFCORD FiRF QUALIFMCATION

*1 I0
250 M

200 M 200 M

150 M 150 M

100 M

100 M 100 M

4 A.....t. B3emnng.G. . 19.1) 50 M
THE WHITE DOT ON EACH IARGET SHOWS THE CENTER OF MASS AIMING POINT
BULLETS SHOULD HIT WTHIN THE CIRCLE. BUTARE SCOfED AS HIIS It- THEY HIT ANY

PART OF THE SILHOUETTE.
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APPENDIX 0

TWO-Mf'TER SCALED SILHOUETTES 2
USE~D IN SI14ULATEU MOVING DRY FIRE TARGET PANELS2

2 0 These are IJbe two-meter scaild silhouettes Placed %in the simuilated tmo-i'in
,1, ire target panels usad in 'R4
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APPENDIX P

DRY FIRE MOVINI' TARGET ENGAGEMENT TRAINER21

(DRY MOVER)

21This is an exterior view of the dry fire moving target engagement trainer

used in ARM (top). Three-dimensional targets are placed in front of each

curved shield (bottom).
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