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prepared Ly Harold G. Hunter and Robert F. Schroeder under the
supervision of Thomas F. Nichols.
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Sanders was Military Chief at the Infantry Human Research Unit
vhile this gtudy was being conducted.

CURRENT STATUS OF RESEARCH

On 10 March 1958, the USCONARC Persomnel Research Advisory
Committee recommended that resecrch on Task TRAINFIRE ve discone
tinued but that reports of research then in preparation be com-
pleted.l/ The 1959 HumRRO Work Program, ae approved by the Chief,

/
Research and Development, did not include this Thsk.gy

1/ Memorandum for Record, 10 Merch 1958. Subject: "24th Meeting
of USCONARC Personnel Research Advisory Coumittee."

2/ Letter: CRD/J 7266, 2 June 1958, TFrom: Chief, Human Factors
Research Division. To: Director, Human Resources Research
Office. Subject: "FY 59 Work Program.”
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INTRODUCTION

This report is one in a series from Infentry Huwan Research Unit
vhich deals with Task TRAINFIRE: Experimental Develcprent of Improved
Proficicency Tests and Training Methods for Improving the Effectiveness of
Combet Riflemen. TRAINFIRE research is oriented toward a more reslistic
approach to training for combat riflemen. The research encompasses:

L. Determining the specific skills and knowledges thet the individual
must acquire to utilize the rifle effectively in combat.

2. Developing a program for treining the necessary skills and
knowledges.

3. Constructing combat ~ oriented proficiency tests. Task
TRAINFIRE consists of the following Subtasks:

TRAINFIRE I: Development of a course of basic individual rifle
maxksmanship.

TRAINFIRE II: Development of & program of day techniqun of rifle
{ire and squad tactical training.

TRAIDNFIRE IZI: Development of a program of sguad sniper training
for selected riflemen.

TRAINFIRE IV. Development of & training program for the sniper
specialist.

TRAINFIRQ V: Development of the final version of TRAINFIRE I:
the individual rifle marksmanship course.

TRAINFIRE VI: Development of the final version of the program
for day technique of rifle fire and squad tactical training.

This report presents the research conducted under TRAINFIRE III, the




davelopment of special training for a particular member of the rifle

squad, the squad sniper. As the Subtask was not completed, no final
training program was developed. Howyever, a preliminayxy version of the
program is described and the results of seversl investigetions of specific

provlens are discussed.
BACKGROUND

The initiel scope of TRAINFIRE IIT was to develop training methods
and proficiency tests for improving the effectiveness of the combatb
sniper.—ll/ An anelysis of Army tectical doctrine with regzrd to the en-
ployment of snipers indicated the presence of two diatinet concepts of
sniper roles. One, the squad sniper, is a member of the rifle squad who
functions as an expert rifleman within the sguad. The other, the sniper
specialist, is a highly trained rifleman who possesses meny skills not
needed by the squad sniper and who 18 capable of Tunctioning independent
of the squad undey the comnand of the compeany or battelion commander.y
Accordingly, the purpose and scope of TRAINFIRE IIT became the develupment
of the techniques and facilities required to train the rifle squad sniper
opcrabing with currently issued weapons and equipment.*g-'l A later subtusk
vag coucerned with the developnent of a training program for the suiper

specialist.

l'/ The research project was approved by the Commending Generel,
USCOMARC, under a directive issued HRU Nr 3 on 13 April 1955.

{
&/ Explenation of this analysis is contained in Inclosuye Nr 1, to
Amex III, to the Technical Research Plan for TRAINFIRE III, dated 19
Januery 1956,

/
3 The Infantry Section, USCOIARC and GL, USCONARC concurred in this
stetement of the scope of TRAINFIRE IIXI in a disposition form dated 1S
August 1955.
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TRAINFIRE III was to design an effective training progrem for the
squad sniper utilizing the time and equipment employed in the standard
course. ATP 7-200, dated 2L April 1954, provided for a 37-hour advanced
rifle and sniper training course to be administered during the advenced
individual phase of training, which follows the first eight weeks of
basic combat training., This training was specifically designed to be
administered to two nmen per MLC rifle; the MIC rifle was curvently issued
on the besls of one per rifle squad.

Although & master schedule, an outline of the scope of instruction,
end lesson outlines for the 37-hour course in squad sniping were pro-
vided in Army training literature,é/ such training had not been implemented.
It wes therefore necessory that the creation of conditions under which
the problems in this area of training could be defined be included in the

overall plenning of TRAINFIRE III.
RESEARCH METHOD

The research activibies were programaed Lo include a litexature sur-
vey end eveluetion, premise formulation, training program development,
end pillot-type experimentation.

A survey of the historical background, tactical. concepts, equipment,

and training literature on sniping was made.g/ This information was

1/ ATP T7-200, dated 21 April 1954, Army Treining Program for Infantry
Rifle Company and Airborne Rifle Company.
ASubjSed T-11, dated 20 May 1955, Army Subject Schedule for Ade
venced Rifle and Sniper Training.

2/ "Unannotated Bibliography on Sniping," by J. D. Lyons and 7. F.
Nichols, U. 8. Army Infantry Human Research Unit, 22 August 1957.
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evaluated and translated into statements of the concepts, premises end
objectives of TRAINFIRE IIX and TRAINFIRE IV.;/ The literature search
and consultation with experts in the field of rifle merksmanship, veapons
and sniping remained a continuing effoxt.

Cn the besis of the literature survey and consultation with e;perts
in rifle merksmanship and tactics, the following premisesg/ were formulated:

a. Most battlefield targets for the squad sniper will be similar
to the targets confronted by the riflemen (men or objJects arranged in a
lateral manner which utilizes cover such as ground folds, hedges, borders
o? voods or ditches and similar topographical lines) with the exception
that the squad sniper will be expected to be able to detect end neutralize
point targets within these lineal targets at ranges up to 600 yards.

b. Enemy personnel tergets are rerely visitle except for fleeting
indications such as smoke, flash, dust, noise and movement.

¢. Such {leeting indications can best be engaged by marking thedir
location on the ground with xeference to an identifiable nearby object
suitable for use as an aiming point.

ds The nature of the target and the terrain on which it is encountered,
coupled with the fact that the defensc will frequently be dug in, often
precludes the use of the proue position but favors a supported position
such as the foxhole standing or kneeling position.

e. Selection of an accurate aiming point in elevation is a difflcult
task because of the low outline and obscurity of battlefield tarzets.
This problem is further complicated by the fact that the trejectory of
rifle fire is not flat at the ranges at which the squad sniper is expected
to operate.

£. The task of accurate range estimation is crucial to the effective
operation of the squaed snipex.

g. The squad eniper must be proficient in the use of night firing
equipment so as to be able to halt the advance of personnel targets at
closa range (up to 125 yards).

Y/ “TRATUFIRE IXI end IV: The Sniper,” by J. D. Lyons and William
Cuwnings, U. S. Army Infantry Humen Research Unit, 1h Septemver 1955.

5/ Premires &, b, d, and e hod beoen appliceble 5 TRAINFZW I end II.
Premise ¢ had been applicsble to ™R.IFLT I.
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1. Program of Ilnstruction

The preliminary progrcm of instruction developed for training in
squad sniping is outlined in the Schedule of Instructioné/ shown in
Table 1. The 37~hour course called for 309 rounds of tall emmunition.

ATP 7-200 outlines & 37~hour program in sniping which is generally
characteriged by the following time allocatlons: preliminary instruction -
9 hours; known-distance firing - 8 ho 'rs; field firing - 20 hours. The
37-hour TRAINFIRE III preliminary program deviates from this outline in
the following major respects:

a. Restriction in meximum renge from 1000 to 500 yards. Training
of the squad sniper beyond 500 yards is considered to be of dublous value
fox several reasons.

(1) Improbebility of detecting tergets beyond this range under
most combat conditions using standard equipment availeble to the squad
saiper.

(2) Dispersion of standard issue ammunition.

(3) Doubtful mccuracy of standard issue rifle and telescopic
sight at extreme ranges.

Cencentration of available training time on the short:r range allows

more emphasis on accurscy and on detection of obscure targets.

E/ Lesson plans used in this study are on file at the U,S. Amny
Infantry Human Research Unit.
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b. Reduction in familiarization and zero firing from 8 to 5 hours.

c. Increased emphasis on field firing. Of the 37 hours allotted
to sniper training in ATP 7-200, 20 hours are specified for field firing.
In TRAINFIRE III, 29 of the 37 hours are delegated to field firing.

The additional nine hours arc obteined by giving one hour less of intro-
ductory meterial, three hours less of prellminary (known-distance) firing,
and Ly giving technique of sniping instruction (allotted 4 hours in ATP
7-200) in the rear areas during firing exercises.

d. Introduction of concurrent training, ellowing for more complete
coverage of technique of sniping subjects, smaller groups of trainees,
and less time devoted to these topics in preliminary mass instruction.

e. Use of TRAINFIRE-type pop-up targets and firing positions, with
slings added.

. Introduction of a field expedient rezeroing range which allowed
zeroing for 300 yaxrds at 50 yards by calculating the 50-yerd point of hit
for a 300-yard point of aim. This range was constructed early in the
program when it bvecame apparent that the weapon/scope coubinations would
not long meintain their zero.

Theugh not included in the Schedule of Instruction, supplementary
training in the sniperscope and releted equipmert, as prescribed by ATP
7-200, was administered to all trainees by the Special Purpose Weapons
Comnitiee, Wespons Department, Fort Benning, Georgia, during the third
day. It consisted of four hours of introductory and mechanical training
and 7 to 8 hours of anight training. The laiter included training in the
use of bincculars and the metascope, as well as night firing. The

Sniperscupe Operator's Course ves designed to be administered to three
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men per sniperscope; the sniperscope is issued on the basis of three per

rifle compeny. This training was considered not integral to the TRAINFIRE
III progrem and was deleted from the revised program.

2. Adwministration of the POI in Squad Sniping

The preliminary progrem of instruction was administered to o selected
group of trainees in the fall of 1955. The purpose of this administration
was to gather preliminary information on the content and limivations of
this progranm.

a. Subjects

A group of 60 trainees was selected, consisting of 30 men who hed

received basic rifle marksmsnship treining and training in technique of

fire and squed tactics as specified in ATP 21-114, dated 2 November 195k,
and 30 men who had ‘been treined under the TRAINFIRE I and TRAINFIRE 1I i
programs.l/ Those trainees were selected who obtained the highest scores
on the rifle marksmanship proficiency test appropriste te the type of
training they had received. All trainees were given the TRAINFIRE III
POI and treated as a single group.

b. Administrative Organization

Three officers and twenty-one enlisted men from this company
comprised the training cadre for the TRAINFIRE IIXI program. The three
officers wexe assigned to the firing line, control tover and the rear area

ingtruction stations. The enlisted men performed various functions, ine

cluding those of firing point assistant instructor, scorer, ammunition i

;/ A provisionsl company had been established at Fort Fenning, Georgila,
to administer instruction to newly inducted trainees as specified in ATP ;
21~114, and in addition, to administer the TRAINFIRE I and II programs. i
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handler, and rear area instructor and essistant instructor. The tralning
cadre Were instructed by Infantry Humon Research Unit personnel on the
MID rifle-MBh telescopic sight combinetion and on the lesson plens and
training content.

¢. Physical IFacilitles

Training Ranges. A known-distance range, on which the trainees
zeroed thelr weapons, was employed in periods one end two. All subse-
quent firing was performed on a field target range specially modified for
this program. s

The field target renge represented typical combal terrein wibth '
netural feetures such as brush, gress and trees left undisturhed. The
ground sloped gradually downhill from the firing line to a lateral swvamp
line abt epproximately 150 yards, rose slightly and continued out fairly
level to approximately MO0 yerds, and then sloped off rether abruptly.
Firing points for each of eight lanes were constructed above the ground
and varied in height to compensate for the slope of the terrain. Target
emplacenments were siuilarly elevated in order that the exposed targets
might be seen from the prone position. Each firing point was character- .
ized by a flet surface for prone position firing, a vertically pleced log
to be utilized in leaning support firing positions, and a stauding foxhole
position with sandbag support. The firing lanes were relatively wide and
clearly marked by numbered panels to iidicate their boundariee for the
corrvesponding firing points. TRAINFIRE-type pop-up targets were in-
stalled at 5)-yard intexrvals in eech lane from 150 to 500 yards. Since
the targets were to simdete enemy personnel eppearing as they might

typically expose themselves in combat, "E" type silhoucttes, olive drab
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in color, were employed. In a given lane, the lateral positioning of

tergets vas irreguler so they would blend with natural terrain features.
The order and duration of exposure of targets was controlled electrically
from & tower.

An additional range 50 yords in lenglh was constructed adjacent
to the field firing range. This shorter range was used, as necessary,
by the trainces for rezeroing their wespons according to the field ex~
pedient method of zeroing the battle sight.l/

Rear Area Stations. Three separate areas behind the file.. target
range were sct aside for the administration of concurrent training to
those trainees not on the firing line.

d. Procedure

The weapons available for the administration of the progrem vere
test fired on a known~distence range by expert riflemen to determine the
most accurate combinations of MLD rifle and M8 telescopic sight. Those
rifle/scope combinations which resulted in the smellest shot groups on
initial firing were refired to ascertain their stability and accuracy of
zero over time. The most accurate of these were set aside for use by
the trainces.

Al)l 60 subjects were administered instruction in period one as a
single group. Concurrent training was initiated with period two, in
which the trainees wer» divided into two 30-man orders alternaving be~
tween the firing lines and a rear area instruction station.

During the field target firing in period three, the treinees were

;/ Field Manuvel 23-5, par 173.1

13




reassigned to two permanent platoons which trained independently for the
remeinder of the program. One pletoon wes composed of those men who hed
received the conventional known distence basic rifle marksmanship instruc-
tion, while the other consisted of men who Lad been trained under the
TRAINFIRE I and II programs.

Both platoons were subdivided into four firing orders which re-
mained fixed for periods three through eight. These orders rotated between
the firing line and three rear area stations established to administer
concurrent training., Eech order spent one hour of every field firing
period on the field terget range and three hours rotating between the
concurrent training stations. Although the sequence of rotation was fixed,
the station first visited by a given orxder was varied from day to day.

The firing procedure was esbtablished such that no trainees fired on the
same targets two days in successicn.

For period nine, the tralnees were paired to form 15 two-mon
sniper teams per platoon. While eight of these tzams fired the course,
the remaining seven received a review of all previously administered
concurrzat training at one of the rear aves stations. These seven teams
then rotated with the eight who had concurrently fired.

Periods one through eight were each four hours in length; period
nine was five hours long.

3. Discusgion of the POI

This administration of the TRAINFIRE III training nrogrem indlcated
several preoblems. The major problems concerned the relative merits of
iron sights and the standard 2-1/2 power M84 telescopic sight and the inter=~

relationship of type of sight with length of training time. However,
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other difficulties which were disclosed through the administration had

t¢ be Bnlved prior to a thorough investigabion of the more importent
problenms. It was decided that the more serious problems would be tabled,
pending che completion of small scele pilot svudies concerned vith the
selection of firing positions end zeroing procedures and with the value

of sling usage. Thus, e small study was conducted during the first quarter
of calendar year 1956 to determine the relative advantage of firing with
and without the loop sling with respect to (a) type of sight used, (b)
firing position, and (¢) aistance of target.

L, A Study of the Relative Advantages of the Loop Sling

Three sling studies had previously been carried out at the Infantry
Human Research Unit.;/ However, none of these provided informetion on
renges beyond 300 yards, on the use of the telescopic sight, ox on all
of the firing positions used in TRAINFIRE TII,

This preliminayry study was therefore initiated to determine the com-
parative accuracy of fire with the loop sling under eall combinatlons of
the following three conditions:

g. Iron sight, M84 telescopic sight

b. Prone supported and unsupported, sitting supported and unsupported,

J
Y A Comparetive Test of Accuracy and Speed of Fire with the Improved

Loop Sling, with the Combel Rifle Sling and without a Sling, Interim
Report by Join A. liammes, Howard H. McFann and Albert A. Ward, HRU Nr 3,
CCAFF, Fort Benning, Georgla, 18 August 1954.

A Comparabive Test of Accuracy of Fire with the Loop Sling, the
Combaet Rifle Sling, the Hasty Sling and without & Sling (Parts II end IIT),
Interim Report by John A. liemmes, Howerd H. McFann, John E. Taylor and
Joln Q. Cooper, HRU Nr 3, OCAFF, Fort Benning, Georgia, February 1955.




squetting supported and unsupported, and standing foxhole positions.

¢. 300-, 500-, and 7CO-yard targets

Two experienced, expert riflemen, each equipped with an ML rifle and
an MLD rifle with MBh4 telescopic sight, were employed as subjects. "A'w
type targete were employed at the 300-yard range, and "B"-type targets
at 500 end 700 yards. BEach subject fired two S~-round shot groups undexr
8ll combinations of the first two conditlions mentioned above at 300 yards.
The study was & wended abt this point because the military personnel be-
ing used as subjects were transferred from the Unit. Thus the relative
accuracy at the other two firing ranges could not be determined.

In order to measure tightness of shot group, the scores were obtained
in texrms of the deviation of hits from the mean center of impact of the
shot group. One subject did not fire from the sitting supported position;
therefore, the comparsble deta for the other subject were deleted from
the analysis.

The scores shown in Table 2 are expresgsed as deviation scores.

Therefore, the smallex figures represent greater firing accuracy.

Table 2

Mean Deviation Scores for all Shot Groups Fired by Type of %
Sight and Sling Usage; AlL Firing Positions Combined t

| Iron Sight : M8l Sight
§ f

Loop Sling } 7.26 : 6.11
| !

No Sling i 8.34 ' 6.25




‘

Table 3 compares prone and squatting supported firing with prone end
squetting unsupported firing for the various combinations of sling usage
and type of sight.

Teable 3

Mean Deviation Scores by Type of Sight, Sling Usage and
Firing Position

Prone end, i Iron Sight M84 Simhs
quatting
Pogitions

I
Fupported

Sling No Sling Sling Vo Sling
2.79 535

7.33 8.7k g 7.0L 7.26

7.4 9.30

o — ——— i A o = = il

Fhsupported

The principol findings of the study mey be summarized sas follows:

a. Greater accuracy was obtained with the M4 telescopic sight than
with the iron sight under both sling conditions and for supported and un-
supported firing positions.

b. The loop sling produced increased firing accuracy with the iron
sight but had little or no effect when used with the MB4: telescopic sight.
c. The effect; of the loop sling on the accuracy of firing with the
iron sight was upproximately ithe same for both supported and unsupported

positions.

d. Supported firing was more accurate than unsupported firing wien
the MBh telescopic sight was used; this aid not hold true for ithe iron
sight.

These findings may not, however, be generalized to squaed enipers bew
cause of the level of skill of the subjects employed, the difference in
type of target ou which they fired as compared with TRAINIIRE XIT training

targets, the ~mal. asumber of subjects and scores involved, and a lack of
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data for firing scores at ranges of 500 and 700 yards. The findings

of this experiment do suggest that further research on sights and sling
usage would be profitable,

Since the resulis of the study vere equivocal, it wes decided to de-
sign an administretion of a revised TRAINTIRE III program to yield in-
formation prinarily on the flring accuracy of trainees equipped with the
MID rifle and I8l telescopic sight combination as compared with trainees
firing the standaxrd ML rifle and to allow a similaer comparison of loop
sling versus no sling., Preliminaery information on proficiency testing
was to be obtained also. On the basis of the requirements of this ade
ministration and experience geined in the previous administration, the
lesson plans were revised and administered to a group of selected treinees
in the fall of 1956.

5. Revised Program of Instruction

The revised program of instruction for squad sniping is outlined in
the Schedule of Instruction shown in Table . The 23-hour course called
for 472 rounds of tall ammunition, exclusive of ammmition expunded on
the T5-yard field expedient rezeroing range and the terminal proficiency
test. Deviations in implementetion from the lesson plans ere noted.

Since the primary intent of the revised program was to obtain infor-
netion on the firing accuracy of trainees as related to firing equipment,
it did not represent & complete 37-hour program. In addition to the
four experimental conditions related to firing equipment (N84 telescopic
sight, standard iron sight, loop sling, and no loop sling), the features
distinguishing the revised program from tihe preliminery program included:

a. The introduction of the T5-~yard field expedient rezeroing range.
The irmortence of a correct zero to accurete field firing was given formal
18
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recognition by requirine the trainees to confirm their 400~yard battle~

field zero on this renge prior to evexy field firing exercise including
the final proficiency test. The number of rownds fired per shot group

and the nurber of shol groups was left to the discretion of the instructor.
This range replaced the 56~yard ficld expedient range used in the pre-
liminary progrem.

b. Increased emphasis on known-distance firing, A total of 53
rounds and five hours (including coacurrent training) had been ellutted
in the preliminexry progream for zero firing on the lnoun-~distance range.
The revised program specified the expenditure of 216 rounds over the
course of nine hours oan the KD range, not including five zero confirme-
tions on the field expedient range. These procedures were necessitated
becauge of the ease with vwhich *the weopons, especially those equipped
with telescopic sights, went out of zero.

¢, Shtandardization of target exposure durxations. Exposure durations
of targets used in the preliminery progrom varied with the insilructional
pericds from 10 seconds to one minute. Targets from 250 to 400 yexds in
the revised progroam were exposed for 15 seconds; those at 450 and 500
yaxds vere exposed briefly, lowered, and re-exposed for 20 seconds.

d, Elimination of the 150~ and 2C0~yard taxget renges, and the un-
supported stending firing positicn. The shorter ranges had been inbtended
to aerve in the preliminary program as transition ranges, introductory
to firing at squad sniper distances. 7They were discerded, along uith the
standing unsupported firing positlon, as umnecessery aad not consunant
with the squed sniper's combet function.

e. Introduction of & terminal field proficiency test. The resulis
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of all firing performed under the preliminary program, both known-distance
and field targel, were recorded by eappointed personnel. This served as
8 check on the progress of trainece marksmanship proficiency and vas
utilized for suggestions during the drafting of lesson plans for the re=
vised progrem., Measuremen®t of marksmenship proficiency in the revised
progran was to have been in texms of scores on the knowi-distance range
in period five, which was rained out, and the terminal iield firing pro-
ficlency test. ‘The field firing test introduced pop-up targets at 600
yvards for the first time. Targets at this range were exposed for 20
seconds according to the seams procedure used at 450 and 500 yands.
6. Administration of the Revised POI in Squed Sniping

e. Subjects

Those (60 trainees who sbtained the highest scores on the TRAINFIRE I

marksmanship proficiency test were selccted for training under the revised
TRAINFIRE III progrem. ALl subjects had recelved the TRAINFIRE I progranm
of instruction; 25 hod received a revised TRAINFIRE II program, and 35

hed received the conventionar s:cond four weeks squad training as specified
in ATP 21-11%, detod 2 November 195%. The 60 subjects were essigned to
four groups of 15 subjects each by mecns of a stratified random procedure.
The stratification varisbles were type of squad training (revised TRAINFIRE
IT or conventioral) end TRAINFIRE I marksmanship test scores. The groups
are releted to the combinations of training equipment descxibed in the
Procedure Section.

b. Administrative Organization

The sgource of procurement and organization of the administrative

personnel wan :seentlally the same as in the preliminary administration of
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the program. Five days were originally vequested, prior to the adminis-

tration of the revised program, for familiarizing the training cadre
with the course content and the duties they were to perform. The requesi
wes later reduced to three days and finally ilmplemented in training
votaling less then one day. Thils curtailment waes necessitated by weather
conditions and other circumstences beyond the control of the research
personnel.

¢. Physical Facllitiles

'valning Ranges. The known-distance and field target ranges pre-
viously described were employed in the administration of the revised
program. The latter range was repalrved and modified by installing new
targets at 50~yord intervels from 250 to 500 yards. This ronge as pre-
viously used included targets at 150 end 200 yards as well.

A field expedient zeroing range was constructed on the left flank
of the field target range. This new range was 75 yards in lenrth and
ves used for the periodic confirmation of the 4CO-yard battlefield zero.

A proficiency course was constructed on a new range. Four
firing lanes were uged with targets installed at h0C, 500, end 600 yerds,
one target at each range for each leus, An additicnal T5-yard rezeroing
renge was superi.posed on the proficiency test range to pexmit the
trainees to rezeyo their rifles before firing the proficiency test.

Rear Aree Stations. Concurrent training sletions were established
in three rear area locatlons and enployed in e manner similar to thet
previously described under the preliminary program.

d. Procedure

Prior to the administration of the revised progrem, MID rifles

and 484 telescopic sights were test fired in various combinations by

24
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expert riflemen. Those rifle scope combinations which yielded stable

shot groups were tegged with the 400-yard elevation zero and adjusted
in deflection setling to conform to a windless day.

In order to test for the effects of the sizht and sling verilables
on gquad sniper marksmenship proficiency, equipment was issued to the
four groups as follows:

Growp 1 MLD ritle with M84 telescopic sight and loop sling

Group 2 ML rifle and loop sling

Group 3 MLD rifle with MSh telescopic sight and no sling

Group 4+ ML rifle and no sling

Preliminary instruction appropriste to the equipment issued was
administered io each group in period one. With the initiation of field
target fiving in period three, the men were orgenized into two platoons
of 30 men each, Each platoon had represented in its composition ap-
proximately half of the trainees from each of the four equipment conditions
These platoons trained independently during all field firing periods, es
vefore. The following vermenent firing orders were established within

each platoon for the field firing periods:

Order A 8 men with slings
Order B 8 men without slings
Ordexr C T men with slings
Oxder D T men without slings

Those orders not firing rotsted among the three concurrvert train-
ing stations according to the procedure outlined for the first administrati
For the terminal proficiency test, the subjects were veassigued

into three teams of 20 trainees each. This arrangement was dictated by
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considerations for control, scoring, and transportation. Each team fired

the test course in five orders of four men each.

T. Discussion of the Revised POL

Circumstences beyond the control of research personnel, involving
curtailment of necessary time to treia cadre and bad weather coupled with
an inflexible time schedule (resulting in the omission of two training
periods) forced drastic reductions in the implementation of this training
program, The aquestions it had been designed to answer remained lergely
unresolved.

However, observers of the two training programs hed noted the rapldity
with which the tralnees' weapons, especielly those equipped with teles~
coplc sights, went out of zero. It was for this reason that they were
required to rezero thelr rifles prior to every field firing exercise.

A pilot study was conducted to compere the accuracy of zero as a functlon
of type of eiming point employed. Another study was made on zeroing
procedures in conjunction with ar investigation of a proficiency standard.
These two studies are discussed below.

8. A Comparison of Target Types

The aiming points investlgated in a study conducted in Jenuexry 1957
weye as follows:

a. Six o'clock on the bull's eye of a Type "B" target

b, The center of the bottom edge of an 8-inch white square pasted
on the center of a "B" target

c. The vertex of a black "V' pasted on the reverse side of a "B"
terget. This target was 7T-1/2 inches wide with 34-inch arms set at an

engle of 65 degrees.




All Tiring was performed at a range of LCO yards from the prone-with-

sling posivion using M2 ball ammunition. Three expert marksmen were each
essigned two MLD rifles with MO telescopic sights. Bach subject fired
two S-round shot groups &t each of the three different targets using each
of the two rifles assigned to him.

Targets were measured in texms of the radial distance of each shol
hole frum the center of the shol group of whilch it was & part.

The mean radiel distance ¢f all shot holes from the center of each
shot group (combining dete for ell three firers on both days) was 3.5
inches for the six o'clock point on the bull's eye and the vertex of the
black "V", For the center of the bottom edge of the white square, it wes
4,0 inches. Although the difference between the terget types as messured
was not great, all firers reported difificulty using the white square,
Therefore, the other iwo aiming points werc consideced preferable., The
limited scope of this pilot study precludes drawing conclusions under
conditions other than described here.

9. Determination ¢f Profliciency Starderd and Zeroing Procedures for the

Squed Sniper
In July 1957 a pilot study was designed to provide an initial baseline

of proficiency to be expected of TRAINFIRE ITII trelnees aund to yield more
prelininary informa.ion on zercing procedures and the charvacteriostics of
squad sniper equipment. The specific objectives and underlying rationale
of this study were as follows:

a. To assess the gbility of a group of trainees who had recelved
TRADWPIRE I and TRALWFIRE II training and vho had qualified as expert
mexksmen on the TRAINFIRE I Proficiency Test to obtain tight shot gruups
et ranges of 75, 3C0, 400, and 500 yards with the MLD rifle equipped with
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the 1484 telescopic sight and firing M2 ball emmunitic. This infoxmation

would indicate the level of skill of squad sniper trainees when first
introduced to thae TRAINFIRE III program and would provide a useful re~
ference point in determining the optimal length of treining time.

b. Yo gather prelimipery data upon feasibility of point of aim zeroe
ing for a firing range of 400 ysrds at 8 range of 75 yards with the
MLD/MEY /M2 bell weapon-sumunition combinalion. Field expedient zerxoding
had been shown to be practicel in TRAINFIRE I, and was enployed during
the training programs of 'IRAITJJ’.«.‘ZEE III. No informetion had been obtalned,
however, on the effects of the M84 telescopic sight on this procedure.

c. To gather preliminary data upon the feasibility of using the
calibration method of obtaining 300-yard and 500~yard zeros based upon
an actual 400-yard zero. If found sufficiently accurete, the use of this
method weuld greatly reduce the necessity for knovm-distence firing and
allow wreater emphasis on field firing.

d. To gather preliminary data upon the stability of the MLD/M8h/M2
ball weapon~-smmunition combination in meintaining a 40O-yard zero. The
weapon~anmmunition combination deseribed had been observed to exhibit
marked variability in successive days'! firing. Quantification of this
veriability would be relevant to decisions having to do with egquipment
and zeroing procedures to be employed in the 4 -aining program.

On the first day of firing, a sample of 30 expert right-handed
marksmen was selected from the 48 trainees qualifying with a score of 70
or sbove on the TRAINFIRE I Proficiency Test. ALl trainees fired five
S5.-round shot groups at a range of 400 yords. Those 30 selected for sub-

sequent: firing were the firers who obtained the smellest mean exbreme
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spread scores, calculated from the four tightest shot groups fired.

Trainees selected on the basis of the first day's firing then fired
on the second and third day according to the following scheiule:

Second Day. Firing conducted at & range of 400 yards to obbain &
point of sim zero at that range was followed by firing et a range of 75
yards in order to determine the distance above point of aim at which
groups fired with a B0O-yard zero tend to center. Four 5-round shot
groups were firved at 400 yards and two at 75 yards.

Third Day. The last, and therefore most accurate, 400-~yard zexo
used on the previous day was confirmed by firing iwo 5-round. shot groups
at 400 yards. Two 5-round growps were then fired at 300 yards, 400 yards,
500 yexds, and 400 yards respectively using the celibration method o
obtain the correct zeros for the various ranges.

On each day, trainees firxed from the prone-supported position in ordexs
of € trainees each. All shot groups werve fired at Type "B" rifle targehs.
Measures were teken of the size and center of each shot group.

The information obtained from this study relevant to each objeciive
can be considered specific to the conditions of this experiment. A come
plete record of the date could not be obtalned for all subjects because
some of the rounds fired did not hit the target. An important caubion in
analyzing these data 1s that poorer firers ere not always included in the
anelyses. If o shot group was incomplete, e.g., if only three shots of a
5~round group hilt the target, the tightness of the group could not be
measured. It could be argued that perheps the shots were on the edge of
the target and actually were close together. However, the date indicate
thet the 1% firers who had 14 complete shot grougs av 400 yards over all

three days of firing hed tighter groups (on the basis of extreme spread,
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extreme horizontal spread, and extreme vertical spread) than those firers

who had less than 14 complete shot groups at 4CO yards over all three days
of Piring. Therefore, the spread scores reported probably are an under-
estimate of the true spread., It is felt thet any interpretetion of the
results could have generality for only a limited group of firers. There-
fore, no conclusions are drawn on the basis of these results. The pre=
liminayry informaiion obtained for each objective follows.

Objective a

As shown in Table 5, the eversge extreme spread scores (based on each

Table 5
1
Means and Standard Devigyions (in Inches) for i
Average Extref7 Spread,~ Average Extrene Ver- |
tical Spread,~ snd Ayerage Lxtreme Horizontal !
Spread~ by Range :
Average Averege Extreme Averoge Extreme
Ranee i Extreme Spread | Vertical Spread | Horizontal Spresd
m 8 m g m 8
%00 yards | 30 .5 2.1 106 2.5 1.1 1.7
17 22,6 3.2 6.2 2.9 174 b5
75 yards | 30 2.2 1.0 2.7 .9 2. a0
1
300 yords | 28 13.2 4.0 9.4k 3.7 10.6 3.6 !
' I
1500 yards | 22 aL.7 7.8 17.0 7.2 15.6 6.0 i
§

5/ Extreme Spread 1s the distance bevween centers of the two shot holes
farthest from each other.

E/ Extreme Vertical Spvead is the vertical component of the distance
between the centers of the holes nade by the highest and lowest shots on
the target.

9/ Extreme Horlzontel Spreed is the hoxizontal component of the distence
between the shov farthest to the right on the target and the one farthest
to the left, measured between centers of the holes.
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using the same elevation sight setting they had used for the last two shov

groups fired at 400 yards. The average elevation deviations eround the
point of eim at 75 yards was 6.9 inches. The constent error was also 6.9
inches, since all deviations were gbove the point of aim. The average
elevation deviation around the voint of aim {or the same men firing at a
range of 400 yards was 2.2 inches. The constent error was -1.0 inches.

Objective ¢

(n the third day of firing, the calibration method vas used to adjust
the sight setting from the 40O-yard zero Lo the 300-yard zero and the 500~

yard zero as shown in Table 6. The average elevation deviation around the

Tavle 6

Elevation and Windage Peviation Scores
. (in Tuches) Around the Point of Aim by Range

e

-

Llevetion Deviabion Scores Windage Deviation Scores

2 shobt gnowns 6 shot grouns 2 shot groups 6 shot groups

300 yds 500 yds 100 yds 300 yde 500 yds %00 yds

Average

Deviation 3.2 5.7 3.0 3.3 6.6 bl
Constant

Devietion -6 +.1 +.3 +1.6 +2.8 +2.0
N 28 22 7 28 22 17

{ !

point of aim for lhe 28 firers having 2 complete shot groups at 300 yards
vas 3.2 inckes. The constant error was -.6 inches. The average elevation
deviation around the point of aim for the 22 firers heving 2 complete shot
growns at 500 yards wes 5.7 inches. The consbtant error was +.1 inches.

The 17 firers who had 6 complete shol groups at 400 ysrds had an average
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elevation deviation of 3.C inches and a constant error of +.3 inches.

Comparable scores for windage deviations are also shown in Table 6.
Constant errors to the right are indicated by a positive sign.

Since the firers were permitted to adjust their sight setiings on the
first and second dayst® firirg, the fourth objective can be discussed only
on the basis of the third day's firing, when the sight settings were held
constant and the calibration method was used to obtain the 300- and 500~

yard zeros {rom the 400-yard zero. Table 7 shows the average elevation

Table 7

Average Elevation and vindage Chonges from the Centexr of Xach
Shot Group to the Next Following Shot Group 400-yerd Firing

Change from {Change from EChange from {Charge from {Change from
Group 1 to 2} Group 2 to 3 Group 3 toh |Group & to 5Group 5 to 6

m s m 8 m 8 m 8 n s

\

£le~ : i
vation | 4.0 2.9 | 6.3 L6 3.1 3.3 | 4.8 2.6 : 3.8 3.6

hindagel 5.1 3.5 | 5.3 3.31 3.3 3.8 {3.7 2.7 (3.2 2.6
!

and windage changes from the center of each shot group at 400 yards to

t ext following shot group at MO0 yards for the 17 firers having all 6
shot groups complete. It should be noted that 300-yard firing intervened
between shot groups 2 and 3, and 500-yard firing intervened between shot
groups U and 5.

Table 8 shows the average elevation end windage changes from the
center of the first shot group to the center of the seccnd shot growp

for 300- and 500-yard firing.
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Table 8 i

Average Elevation end Windege Changes from the Center of Shot f
Group L to the Center of Shot Group 2, 300~ and 500-Yerd Firing J
300-Yard Firing 500-Yerd Firing i

N M 5 N M 5 :

Elevation 28 3.9 2.1 22 4.8 3.5 ;
Windage 28 3.4 1.9 22 5.9 5.2 ;
|

2

This report summerizes the research effort in TRAINFIRE IIX which

provides background information prerequisite to the development of a pro-
grem of instruction for training the squad sniper. The research is une
completed and no final program of instruction was developed. Howvaver,
preliminsry development of the program resulted in several modifications
and various investigations of specific problems. Some mejor problems
which must be resolved prior to development of the final progrem are

discussed.
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