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ana.lyzed less thoroughly, the M1k also a.ppears somewha.t in-
ferior to the M-1 rifle of WW IT and decidedly inferior to the
Soviet combat rifle AK 47, which, in turn, was derived from
the German "Sturmgewehr" of Ww II.
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ABSTRACT

.- This report is a cost-effectiveness canpar:l.son of the
M-1k rifle now being procured by the US Army, with the AR-15.
rifle now being procured by the US Air Force. The camparison
is relative to general combat use of the AR-15 by Army mnits
; in both normal and speéial combat situstions. The report
ebtempte to ldentify those factors which sisniﬂcantly affect
= ‘the combat effectiveness of a rifle and for each factor to . -
coupa.ra the two weapons. In each factor comparison the con~
clusion of the atudy is given, followed by a discussion which,
in turn, is followed by direct guotations from available :

references on ‘that particular issue.

: . The study indicates that the AR-15 is decidely quer:lor
in many of the factors considered. In none of them is the

M-14 superior. The report, therefore, concludes that in cqmba.t
the AR-15 is the superior weapon. Furthermore, the available
cost data indicate that it is also a cheaper wespon. Although
‘enslyzed less thoroughly, the M-14 also appears scmewhat in-
ferior to the M-l rifle of WW II and deeidedly inferior to the
-Boviet combat rifie AK 47, which, in turn, was derived from -
the German "Sturmgewehr" of WW II.
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SUMMARY

Overall Squad Effectiveness

The incloeed study concludes that, teking into account the greater lethality
of the AR-15 rifle and improvements in accuracy and rate of fire in this weapon
since 1959, in overall squad kill potential the AR-15 rifie is up to 5 times as
effective as the M-1lh rifle. Army tests conducted in 1959 showed that with regard
to squad hit potential a 5-man squad armed with the AR-15 rifle would be more
effective than an ll-man squad amed with the M-1% rifle and that there would be
tactical as well as manpower advantages with a smaller squad. (tab G)

Automatic Fire Capebility and Tactical Flexibility

In automatic fire capability and tactical flexibility the AR-15 rifle is
markedly superior to the M-1l4 rifle. The AR-15 rifls can replace, with gains in
each case, all standard shbulder-fired weapons. It also is suitable for use by
USAF and by emall statured U.S.-supported forces. The M-14 rifle is marginal,
at best, as @ replacement for the BAR, 1s somewhat less satisfactory as a semi-
automatic rifle than the M-1 rifle, and is not capable of replacing the submachine
‘gun or the M-T9 grenade launcher. The M-l rifle also is not suitable for use
by small statured U.S.-supported forces or by USAF, BSoviet forces armed with the
4K assault rifle have a definite firepower effectiveness advantage over U.S.
forces equipped with either the M-1 rifie or the M-1h rifle. B 5. Porces armed
with the AR-15 rifle would have a marked firepower adventage over Soviet forces
armed with the AK assault rifle. (tab E)

Cost and Logistics

With regard to facility of production and cost, the AR-15 rifle can be
produced with less difficulty, to a higher quallity, and at a lower cost than the
M-14 rifle. It is estimated that 1in quantity production the item costs of the
AR-15 rifle, emmmition, spare parts » end accessories would be about two thirds _
the FY63 item costs for corresponding items for the M-1l rifle system. In addition
costs for the M-T9 grenade launchernfma per weepon) would be elimineted. The
logistical burden which would be imposed in CONUS and the field also would be
leas with the AR-15 rifle than with the M-14 rifle. The problem of adoption of
a round other than the NATO standerd 7.62 mm round does not eppesar prohibitive.
There are serious disadvantages to extending the NATO round for use in vifles
to other areas of the world, and in the long run, to retaining it in NATO. (tab K)

Reliability, Durabdlity, and:Fese of Maintenence:

In relisbility, darsbility; -, ruggedness, performance under adverse conditions,
and ease of maintenance the AR-15 rifle is a significant improvement over any of
the standardiweapons including the M-14 rifle. The M-1% rifle 1s week in the sum
of these characteristics. Earller reports that the AR-15 rifle is deficient in
?erfomance under Arctic conditions or with "rain in the barrel” are incorrect.

tab J)
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In lethality the AR-15 rifle bullet is markedly superior to that of the M-1k
rifle or any other knowa bullet. (tab F)

Training

It is significantly easier to train the soldier with the AR-15 rifle than
with the M-14 rifle. Based on tests conducted by the USAF and by CDTC in Vietnem,
1t 1s expected that the AR-15 rifle will produce significantly more experts and
significantly fewer. ungualified firers than the M-14 rifle. (tab I)

Weight

Three times as much smmunition can be carried on the 1ﬁﬂ.1v:l.dua.l soldier
within the standard weapon-and-afmuniition load, or alternately the soldier's combat
load ean be reduced b » with the AR-15 rifle as compered with the M-14 rifle.

(tad B) '

Accuracy

In accuracy, at all ranges of U. 8. Amijy interest for rifles, the AR-15 rifle
1s at least as effective as the M-1} rifle and the AR-15 rifle smmunition has
‘further growth potential in this respect. (tab D)

Penetration

In meeting the U.S. Army penetration requiremént (capability of inflecting
a fatal wound through a steel helmet or armored vest at 500 yards) the M-l and

AR-15 rifles are essentielly equal. (tab C)
I

Brush Penet;'ation

In the ability of the billet to penetrate brush the AR-15 and M-1l4 rifles
are approximately equal and both are adequate. Earlier reports that the AR-15
rifle is deficient in this respect are incorrect. (tab H)

UNCLASSIFIED
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PHYSICAL CHARACTERISTICS

SOVIET
AR-15 M-14% M-l N CARBINE  AR-U7
l. WP of rifle snd .
220 rds in magezines* Ib 13.68 25.33 24.3h 26,67 13.63  19.63(est)
(clips)
2. WP of loaded rifle¥** Ib 6.92 9.83 10.37 10,57 T.00  10.47
3+ WT of one magezine, : -
enpty. Ib 0.18 0.50 0.07 0.56 0.25 0.3(est)
(e21p) -
L, Capacity of one
magazine Rd 20 20 8 20 30 30
5« WT of one rd of
smmnition Ib 0,028 0.0525 0.05T0 0.0525 0.0257 0.0361
6. Shipping Welght of
1000 rdsé of ammuni-
tion, cased Ib 32 T6.5 8k - - -
(960 ra) (960 rd
in. clips)
T» Shipping Bulk of
1000 rds of amo.
cased C'u..Ft- 0-5 0091 0-93 - = -
8. Overall length of
rifile In. 38.8 L44.19 43.6 M4.h 35.58  34.3
‘9. Barvel length Tn, 20 22 24 20.9 18 16.3
10, Caliber In. 223  T.62mm .30 T.62m .30 T.62mm
(.308) (.308) (.308)
11. Mazzle veloclty FPS 3300 2800 2800 2800 1970 2500 or 2350
12, Cyclic rate
(auto fire): Ri/Min T50 750 pemi-  T507 750 600
auto
13. Useable effective
range Yd. 500 500 500 500 300 4ho
1. Recoll Ioaded Rifle Ft.Lb. L 13 13 - L 6

* Number of rounds in standard combet load for M-1k
¥ For AR-15 includes organi¢ grenede launcher
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COMPARISON OF M-1, AR-15 AND M-1% RIFLES
(with M-1L as base)

WEAPONS EFFECTIVENESS, MAN/WEAPON SYSTEM

M-1 '
HIT PROB SEMI-AUTO  AR-15 | L. ( @z = Avea of Uncertainty)
: M-1  [(NA)
HIT PROB AUFQ(per AR-15 "o
trigger pull)
Ml
LETEALITY AR-~15 o
M-l | ——
RDS PER BASIC LOAD  AR-15
(Wpn-and -amm.=23 1b)

M-l

o;mu.x.ﬂ) AR-15 - ' rrrrrbrrrrw T s rrr A

R - oY IR E—

| ,
- 5 6 7T 8
Improvement Factor

M-k

(2) Overall Kill Potential - Hit probsbility x lethality x rds available.
(reliability factor not included.)
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COMPARTSON OF M-1, AR-15 AND M-14 RIFLES (Continued)
(with M-1l as base)
WEAPONS EFFECTIVENESS, MAN/WRAPON SYSTEM

=y
TACPICAL FLEXTBILTTY(1) ﬁ-&lsl- . |
RELIABILITY(2) AR-15 ]
Mt — |
¥E REIGORION AT 220 AR-15 — |
rraTNNG( ) y e I
u-2(5 L
PENETRATION REQT AR-15 |
- 1 P, 3 iy ) 3]

H'lll- Inprovement Factor
Shaded area shows the range of uncertainty..

(1) Degree of ability to perform functions of rifle, carbine, submachine gun, BAR
and grenade launcher.

(2) Reliability, durability, ruggedness, performance under adverse conditions. The
area of uncertainty in this case is variation in reliability performance of M-1k
rifle depending upon the specific conditions of use; such as, Arctic, mud,
parachute Jumping, etc. ' ' '

(3) Weight on the eoldder at 220 rds (the stendard number of rds for the M-1k).

A measure of soldier energy conservation/mobility improvement.

() Ease of training in care and cleaning and quality of firers produced for same
amount of markemanship training.

(5) o aate for M-1

it UNCLASSIFIED
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COMPARISON OF M-1. AR-15 AND M-14 RIFLES
(with M-1% as dase)

LOGIBFICS
, .
' ( =z=zz=z = Area of Uncertainty)
PRI m— |
AMMUNITION WEIGHT AR-15
M-l ———
AMMUSITTION BULX AR-15 /|
' M-l —
KILL POTIRI‘IAL AR"ls I T
(per 1b of amm.)
M-1 —
lLIMINAT{.g’ OF OTHER AR-15
WEAPONS | [
ey b b =y L =
M-k Improvement Factor

(1) Ability to eliminate other weapons (M-1 rifle, carbine, BAR, submachine gun, M-T9
grenade launcher) from the logistics system. Includes USAF and small-statured U.S.

supported forces. '

cosr savrwa(3)
RIFLE AR5, . -r
amnrrIon1) AR15— |
spargs(2) AR-15
MOUNTTION COF PR AR-L5- - _E[]@
2 —————
M-1L Improvement Factor

(1) Cost savings in ammunition are particularly slgnificant since, as in the case of
the M-14 rifle, ammnition programned "per rifle" costs 1.5 times aa much as the

rifle.
(2) Currently $12 "per weapon” for M-lhk rifle.
(3) M-1 rifle not compared. M-l rifles and ammwnition are available at no cost.
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ITEM I: Because of the lighter weight of the weapon and ammunition the AR-15
provides a large increase, &t constant wei=ht, iIn sustained fire
eapsbllity for the individual soldier. Alternatively, this could be
used, at constant emmnition supply, to lizhten the load the individual
must carry In combat. The light welcht alsp improves the combat
effectivensse through 1ts effect on shooting performance.

The smmunition avallable on the individual is & significant element in
overall rifle system effectiveness in terms of hit potential. -Current methode of

measuring effectiveness generslly multiply hit probebility X lethality X field
rate of fire X ammnition available on the individusl. The amount of ammunition
avellable on the individual 1s a measure of his ebility to sustain the firefight.

The difference between the two systems in this last factor can be seen
if comparison is mede at total constant weight. The standard battle load of weapon
and ammunition of 23 pounds could be the M-1k rifle and 220 rounds or the AR-15
and 650 rounds (not counting the weight of megazines). Of course it would be
possible to hold the number of rounds fixed and reduce the weight of this element
of the soldler's loed. If the number of rounds is held to 220, the basic load
for a soldier armed with an M-1lk rifle, the weight reduction for the soldiler
armed with the AR-15 rifle is 50%. Combinations with decreased weapon and
emmmmition welght with simultanecus increases in ammnIton supply sre slso
posslble becsuse of the AR-15 welght adventages.

The reduced weight of the AR-15 rifle-smmnition combinstion mskes
it posaible for the first time to arm US individuel squad menmbers with a rifle
with the eutomstle fire capabillities of the BAR having the sustained fire
capabllities, in terms of duration of fire without resupply, of the semi-

sutomatic rifle.

Reduction of weight on the combat soldler is & vitally importent
goal. Studies and combat experience have shown that there is a close correla~
tion between the physical condition of the iInfantrymen at a glven time and his
aggressiveness, coursge and corbat effectivenese, and that ammmnition normelly
is the heavlest single element of his combet-snd-existence load. The combat
unit commender has availeble a certain energy potential in the soldier which
cen be expended in high foot mobility and effective action agalnst the enemy
or by carrylng excessive combat loads. Troops that arrive at the plece of
combat In an excessively fatigued condition are not in a condition to fight
effectively. In practice, the combst experienced soldler habitually throws
away essential and expensive gear in order to get his combet load down to

mnageable proportions. Frequently thrown eway are ltems such ag rations and
clothing which are necessary to sustain his heslth and energy in the long run

but are less essentisl to lmmediste needs then the items he retains.

- There are several effects on shooting performance due to rTifle weight.
Hit probability, rate of effective fire » and hit distribution are all affected.
The last of these may be defined as the number of different targets hit divided

I-1
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by the total pumber of hite in situstions where more. than one target 1s present.

An infantry battle is not very similar to a rifle mstch. The targets
appear and disappear, there is genmerslly more than one, and these eppear at -
verious ranges, not predictable in advance. Furthermore » they appear widely
scattered In direction. In the attack the infentryman generally firese from the
standing or kneeling position, only in defensive operations or when acting as the
base of fire for another sttacking element would ke fire. from the prone or sitting

position.

In match competition, expert shooters prefer s rifle weighing about
9 pounds, though even heavier weapons are Trequently used. For offhand shooting,
and especially for short duration targets eppearing from unexpected directions,
the primary conditions of combat, a lighter weapon is much to be preferred.

. UNCLASSIFIED
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(Weight)
I. SUPPORTING STATEMENTS AND EXTRACTS

l. Rifle and ammnition loads.

. &« From a 1959 test report of the Army Combat Development Oxperiment
Center (CDEC):

» « «"With the presently planned battle load of 22.39
pounds, the fires would carry 650 rounds of the Jightweight high-velocity
ammunition or 220 rounde of M-14 smmmition. . ," '

"Matching on a round-for-round basis » the currently
envisloned M-1k weapon-smmumnition load for the individusl soldler (rifle plus 220
rounds), the soldier ermed with the Armalite.and 220 rounds would carry a battle
load of 12,20 pounds. This represents a decrease of 10 1be in the rifleman's

overall combst load,"

(The figure 650/220 given in this CDEC test report does not include. the
welght of the magazines. The weight of the AR-15 magazine (20 round capecity) is.
0.18 1b compared with 0.5 1b (20 round capacity) for the M-14. For a 230 round -
basic load with the weight of the magazine considered, the soldier armed with the
AR-15 carries 12 1bs less than the poldier armed with the M-1k4, a weight veduction

of 50%.)
(peges 36'and 58, ref I)

b, BStatements about the various possible choices of weapon and
amunition cen be derived immedistely from the tsble of Physical Characteristics

(Tab B).
2, The Importance of Total Weight of the Tnfantrymants lLoad.
&. Army Fleld Forces Board Mumber 3 (the Infantry Board):

"Conelusions

"a, to meet the maximun combat load for the individual . . .
the two basic elements of the load must consist of s o 4 of

(1) Battle load: The individual's eontribution to his

small unitls fighting task such as the rifile, BAR, the crew-served weapon
individual loads or other equivalent contributions. . . 25 1bs,-

(3) Existence Ioad: Personal equipment including
excess clothing, rations, water, side erms, etc. . . . 20 1bs.

"b. TIncrease in the weight of either of these loads can be
made only at the expense of corresponding reduction of the other,

\ESECRET UNCLASSIHED
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Current corbat loeds still exceed the 45 1b maximum . . .
The lmportance of reducing. the load carried by the

individuel infantry scldier on the bettlefield warrants & periority which will
Insure the avallabllity of any developmental material required."

."one obJective in development is the reduction of

welght of 1tems of equipment which must be man trensported . . o o The difficulty
of skillful compromise between the battlefield needs of the Individusi end the
soldler's sbility to cerry the resultant loed recessitates that the highast
priorlty be given to reduction in welght of gll equipment which must be man

transported in the battlefield.

(page 5 and 6, and App V page 2, ref IT)

be From & 1951 Army ORO report on infantry operations and weapons

usage in Koreae by S.L.A.

Marghall:
"The Korean research indicated thaet there is a ngtural

limit imposed on what the average infantry soldier carries in Tighting supply
by what he has discovered about his own physical resources under varying
conditions of stress. This is best Jjudged by what happens within the average
Infantry company after it has been through repeated engagements, has shaken out
all excess materisl, and hes gotten dewm to fighting welght."

"Operations in Korea prove that Department of the Army

and Office of Chlef of Army Field Forces concern over the problem of the infantry

I1s wholly Justified. . .

"This problem has only a marginel solution. Tt cannot

be solved in total. Infantry by nature of its role in combat must remain
heavily burdened. The begt thst may be hoped for 1s that through re~examining
our staff processes and reappraising our msterisl and humsn Tesources, we can
insure a system vwhereby the fighting load 1s made tolerable in the main,"

"Most of this excess was thrown away - & waste o the

Army and ‘o the American people. This wvastage cammot be called the consequence of

& bad supply discipline

wlthin the troops . . . In the discard of items not really

needed went also other items for which there was a genuine requirement a little

later."

(peges 43, 44, and 45, rer S8)

I-k
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3. Effects of weight on shooting performance

Throughout the remainder of this report, detalled discussions of
accuracy, lethality end general effectiveness of the two systems is given. In
this section only rather general statements from the references are Included.

g. Accuracy

The following extract is from a report which involved test firing
in 1958 comparing the AR-15 in early stage of development with the National Rifle
Match model of the M-l.

"The totel score in the 200 yard stage of the
qualification - course test was 554-17V with the AR-15 as compared with a total
score of 556-26V for the M=l rifle. The score obtained with the AR-15 is much
higher than would be expected consldering the difference in accuracy between the
two rifles. This 1s accounted for by the superior bandling qualities of the
AR-15 rifle, especially when firing from the standing position.™

(pege 55, Ref H)

b. BRate of Fire
From the 1958 Infantry Board Service Test:

The transition firing test of the Service Test showed the M-1h
and the AR-15 equal in hit probebility for the transition range used. However,
"in nearly all instances the rifleman required the full 40 seconds to engage
the 10 targets with the M-14 rifle; approximstely 20-25 seconds to engage the
10 targets with the AR=15."

(incl, I, page 1, Ref F)

e, Hit Distribution

From & 1959 report of the Army Combet Development Experiment
Center (CDEC):

"Another result presented through sclentific englysis
of the experiment wes that the hit distribution of the lightweight high velocity
rifles (one of which was ‘the AR-15) was better than thet of the M-1h."

. "A possible explanation of the superior hit distri-
bution capability of the IWHVR system 1s that the lighter weapons could be
shifted morehra.pidly from target to target and could be aligned more quickly
thﬂn the M-l -"

(pege T4, Ref I)
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ITEM II - PENETRATING POWER
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(Penetrating Power)
II. SUPPORTING STATEMENTS AND EXTRACTS

1. Penetration Requirement

A. The requirement for rifle penetration as stated in the U. S. Army
Military Chavacteristics egainst which the AR-15 rifle was service tested, using the
K-14 rifle as a control, and the Infantry Board's conclusion as the result of this
test: '

' "MC  REQUIREMENT
"(B) Be capable of inflicting a fatal wound at ranges
up to 500 yards on persomnel protected by standard body armor

and standard helmsts."
"CHARACTERISTIC OF TEST WEAPON

"Meets this requirement (see Test No. 9, App. I)"
The resulte of Test No. 9 of the Infantry Board report of test:

Range (yds) Weepon Perforation of Perforation of Steel

Body- Armor Belmet w/Liner

Loo M-14 yes botk sides
AR-15 yes " "
500 M-1h yes " n
AR-15 yes one side

600 M-14 not tested both aides
AR-15 " " one slde

(pages 20 and 26, incl I, ref. F)

B. The results of a USAF helmet penetration test made in 1960 with the
production version of the weapon: .

"f. Range - 500 yards . . . . . the projectile '_'pasaed
‘coapletely through both sides of the helmet. . .

"g. Range - 600 yards . . . . . the projectile passed

through one side of the helmet, severely bulged but did not penetrate the opposite
side. . .". (Buch one-sided perforations would be fatal.) (ref. M)

IT-2 UNCLASSIFIED
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C. U. B. Army Ordnance Engineering tests, one conducted in 1958 and one in
1960, produced similar results on both body armor and helmets. One sided perforation

of body armor was achieved at 600 yards. (refs. H, W)

i 2. Penetrgtion :lp other media (no stated reguirementl,

A. ?:I.ne boards.

The 1958 Infantry Board service teat gives 7 to 8 inches of perforation for
the AR-15 versus 13 for the N-14 at 500 yerds. The 1959 Arctic service test shows 19-22
inches of perforation for the AR-15 versus 17-20 for the M-lk at 300 yards. The 1960
Ordnance Engineering test shows an average of 11 inches (9 to 1k inches) of perforation
for the AR-15 (M-l not tested) at 500 yards. (refs. P, K, N)

B. Penetration in Sand.

The Infantry Board tested the weapon for penetration in the sand. (There
vas no stated military requirement). The test fixture was six inches of sand contained
in & box made of 3/8" plywood. The M-lh achieved perforations to 300 yards, the maximum
range tested. The AR-15 achieved marginal perforations at 300 yards only. (pege 21,

incl I, ref. F)

(Practical field tests conducted by another agency show the AR-15 to be
superior to the M-14 round in sand penetration when successive bullets are fired into
“the same earth parapet. This was because of the explosive digging effect of the high
velocity successive AR-15 rounds. HNeither the AR-15 ?os the M-14 round penetrated a
single layer of wet sandbags with individual rounds.)(l

In conmenting on the pemetration capability of the AR-15 round in its test
report, the Infantry Board stated. . . ."the penetration capability of either test round
(.222 or .224) would be greatly enhanced if steel cores are substituted for the currently
used lead cores, or if the bullet jackets are increased in thickness.". . . A solid

core bullet or heavier Jacketed hullet couwld readily be provided if required, but it
should -not” be provided in lieu of the present round which has been specifically designed
for transverse instability in the target and which, in combination with high velocity,
produces marked improvement in lethality. The present bullet appears to represent a
good balance beiween all requirements. In addition, as mentioned above s there 1s no
stated militery requirement for penetration in sand and no clear-indication that the

AR-15 bullet is deficient in this respect.
(page 4, ref. F)

(1)pnese £1e1a teats also showed that the explosive digging effect of the AR-15 rifle

bullet permits repid "mouse holing" through concrete under block ws.'lﬁ 118 -
UNCLASSIFIED
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ACCURACY ARD RANGE

“ITEM TII., The AR-15 rifle is equal, and probably superior, to the M-lh rifle in basic

_accuracy at _ranges of 1ntemst.

1956 Arwy Service Tests show the AR-15 rifie (prototype model) to have beer
at that time slightly less acourate (bench rest) at 300 yards, and slightly more accurate
(vench rest) st 500 yards, then the M-1i rifle. Identical Ordnance Engineering tests
conducted in 1958 and 1960 show that the bench rest accurecy of the AR-15 rifle
{production model) has increased approximately 50% over the 1958 prototype. This may
be ajtribuyted to the modifications which have been made in the rifle, as a result of
tests and development,.since 1958. These modifications include slightly heavier barrel,

s:lght .tlwrmt, rod.e-:lga of the trigger group, and refinement of the ammunition.

The U. 8. Aymy Military Characteristics against which the AR-15 was tested
vith the M1k as & control, specify an maximum range requirement (expressed in terms

of accurscy, helmet penetration, and lethality) i of 500 yards. This is somewhat more

than ranges of practical interest for a rifle. Phe AR-15 meets, and somevhat exceeds,
this requirement. - Autamatic fire capability is covered under Item IV. .::,

It is estimated that there is further accuracy growth potential in the AR-15
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(Accuracy and Range)
III. SUPPONTING STATEMENTS ARD EXTRACTS

1. Agcuracy
A. Trom the 1958 Infantry Board Service test:
(1) "Analysis - The test and control rifles are campareble in

accursky in semi-autcmatic fire.'
('.l‘eat number 4, ref. r)

(2) :Bench Rest Semi-automatic Accurac:f
(Av. MR for 3 10-round groups at:)

300 yds 500 yds
N-1k 5.53 A0.kk
AR-1S  6.00 '9.12

(Test mm"ner b, ref. 5)

(3) The transition firing test of the Berv:l.ce Test shoved the M-
and the Al-ls equal in hit probability for the transition range used.
Jovever :I.nnear all instances, the riflemen reg uiredthe full b0
seconds to ¢ the 1O targets with the M-14 rifle; approximately 20-
25 secands 'IB ren:l. ed to engage the 10 targets ﬁththem-l .

(pase 1, incl I, ref. F)
. B. Comparison of the accuracy of the AR-15.. (prototype) in 1958 with
its (production model) ‘accursey in 1960 as shown in identical standard Army Ordnance
Engineering Tests:

AR~15 BENCH RBST ACCURACY snu-m'ouurc FIRE
(Av. for ‘four 10-shot targets-100 ¥yas )

Test MR(inches) _With telescopic sight and
' .227 ammunition B

1958 2.2

1960 1.5 1.1

(page 33, ref. H; 21 ref. N)

€. The following modifications and developments, as recommended in
previous Army tests, have been made in the AR 15 since 1958:
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Slightly heavier barrel
: Redesign of magazine
Redesign of sights
Redesign of handguard
Addition of rubber butt plate
Improved roll pins
Charging hendle redesigned and relocated
Prigger group redesigned
Bayonet lug and bayonet added
Snap on tripod added
Provision for telescopic sight
Addition of grenade launcher-flash hider

2. Range
The following extracte from Army studies discuss range requirements for rifles:

A. Trom a 1952 Army ORO SALYO Study:

_ "Rifle Bullet Hite as & Function of Range in Combat-- Oughterson
analyzed experience in Bougsnville in World War .IT and found that, of those case studies,
.almost all rifle hits were received at ranges less than 75 yards. (Tiis figure is perhaps
atypictally  low one because it refers to jungle fighting in which visibility was abnormally
restricted.) The Surgeon (eneral recently examined wounded in Korea, snd from a sample of
109 rifle bullet hite suffered among members of the Turkish Brigade; the mean range for

those hits was found to be just over 100 yards. . . .

"Man-Rifle Operation Studies. . .’ . The agreement of the two
(British a.nd..Anr:l.cqn; independent studles 1s striking. For attack and defense in European
actions (World War IT), it was found that ebout 80% of effective rifie and LMG fire takes
Place at less than 200 yards, and 90$_ at less than 300 yards, according to the estimates
mede by men interviewed. . . Of 602 men questioned sbout the use of the M-1 in Korea,
87% said that at least 95%. . , of all of their firing was done at tergets within 300 yard
range (day-time offensive fighting). For day-time defensive fighting, 80% of the men said

that rifles were used at 300 yerds or less.

"Map Analysis (Varied Combat Terrain Target Study) - Employing this
method (measuring range of visibility) map studies of Canads, France, Germany, Korea,

Forth Africa and the U. 8. to a total of 18,000 resdings showed that T70% of the ranges
at vhich an erect human target can be seen by a defending prone rifieman are less than

300 yards. (and that 90% are less than 700 yerds).
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"The Rifleman and His Wespon - Markmanship: Test and Analysig. .
» + +16 expert riflemen (highest grade) and 16 marksmen (lowest gualified gradeE were
used in a series of experimente designed to simulate some of the conditions of ccmbat
« « + » Mring the M-1 rifle from the prone position, using battle sights, they shot
at a man-silhouette target operated on a transition t range, at distance 100-300
yards. 'Significant results from these analyses are (a) hit probebility ie high for
*both grades of riflemen at ranges wp to 100 yards; (b) at ranges beyond 100 yards,
sharp decline in hit probability occurs and this decline in effectiveness 1s most marked
.a% the common battle ranges, between 100 and 300 yards; (c) at 500 yards both experts
and marksmen perform unsatisfactorily, a performance quite inconsistent with the design
capebility of the weapon and with military specifications. These findings provide part
of the explanation for most frequent use of rifles at ranges less than 300 yards and
for the incurvence of the majority of rifle bullet wounds in combat within this range.”

(Avstract, ref. A)

B. TFrom & 1959 Army ORO SALYO Study:

"7. Moet day targets range from 75 to 350 yards; night targets
from 50 te 225 yards. . y _

"8. Mean ranges of firing are 177 yards for day targets snd 121
yuﬂ_.s for night targets.

"fhe target system, based on the questionnaire of App. C, gives
day targets with ranges of 75 to yards with a mean range of 190 yards. Table Pl
of App. P gives hits by target and permits the calculation of a mean range of hits.
This value is 133 yards. App. F gives single bullet rounds fired by target, and permits
calculation of a mean range rounds fired. This weighted mean range is 177 yards. . .
The computed mean range. . . (for night targets). . . . 18 85 yards. . ."

(rege 3, ref. J)

C. From an ORO Study of Infantry Ccmbat in Korea.

The average effective infantry fire with weapons lighter than the
machine gun was consistently less than 200 yards. In no instance was it established,
in the operations brought under survey, that any significant move by the enemy forces-
bad been stopped and turmed by rifle and carbine fire alone at ranges in excess of

+that figure.

(page 748, rer. s8)
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AUTOMATIC FIRE CAPARE AND TACTICAL FLEXIBITITY

ITEM IV. The AR-15 rifle provides for the first time = practicel, usable rifle auto-

matic Tire capability for the individual soldier and is capable of replacing
the majority of shoulder fired weapons; the M-11 does not possess en effective
automatie fire cepability.

Although 1t 18 easy to show, particularly undexr the usual test conditions
(single known target, moderate range, etc), that hit probabilities are higher under most
conditions with semi-sutomatic than autmtie fire, automatic fire has applications that
cannot sdeguately be met with semi-automatic fire. The established kill records of the
BAR/BREN gun and submachine gune in wars attest to this.

The AR-15 rifle possesses good automatic fire capability. The tésts show
that the weapon is exceptionally easy to handle and reliable in automatic fire and that
short-burst aytomatic fire is an especially deadly fire technique with this system.

. Although developed to provide an autommtic Tire capability, the M-lh rifle
does not provide such a capability practical for use by the individual soldier. This 1is
because of reco:l.]., extreme acowmmlative climd, and over heating. Also the smmunition is
too heavy, in combination with the wespon (see ITtem I), to permit the individual soldier to
caxry enocugh to sustain the weapon in a firefight in automatic fire. Decause of these
characteristics the weapon has been issusd to the rifle squad in semi-automatic version
except for the two weapons in the squad that are intended to replace the Browning Automatic

Rirles (BAR),

‘Good selective, autmtic/um:l.-autmtic fire capability, combined with light
weight of gur and ammunitién, small size, low recoil, simplicity, and reliasbility, make
the AR-15 rifle capable of replecing, with gains in each case, the BAR, M-l rifle, carbine,
submachine gun, and M~79 grenads launcher. The AR-15 rifle alsc is suiteble for USAF
purposes and for use by small statured U.S.-supported ferces. The M-1i rifle is marginal,
at bept, as a replacement for the BAR, is somevhat less satisfattory es a semi-autcmatic
rifle than the M-l rifle, and is not capable of replacing the submachine gun or the M-T9
grenade lammcher. Because of size, weight, and recoil the M-1k rifle also is not suitable
for use by smsll statured U.8.-supported forces or by USAF. While the M-14 rifle also
cannot replace the Carbine,the-latter is an unsatisfactory weapon, primarily because of
submarginal relisbility and a poor rowid .of ammunition.

The provision of selective automatic/semi-automatic fire capebility to each
rifleman is an important ebjective in view of the massed assault shock tactics of Soviet/
Chinese trained forces and their heavy emphasis on automatic wespons. The Soviets already
have aq their troops with an effective assault rifle an automatic Pire capa-
bildty. (This Soviet development, borrowed from the Ge }hras successful because it is
based on a lighter round of smmunition with less recoil, designed for practical combat
renges.) U. 8., and U. S, equipped ground trocps fighting against Soviet bloc troops during
the next decade cen expect to have a sybstantial firepowsr disadvantage if equipped with
the M-1 or M-1k rifles. The AR-15 rifle is superior to the Soviet weapon.

: Light weight autematic "assault fire capability is specidly important for air-
borne troops and counter-insurgency forces.

(1) ::v-:l.
A German World War IT develem;g " UNCLASSIFIED
1'“. .




SEERES

) A UNCLASSIFIED d}
(Automatic Fire Capebility and Tactical Flexibility) Fe

IV, SUPPORTING STATEMENTS AND EXTRACTS

" 1. Discussion

a. The need for autcmatic Pire.

(1) The fact that hit probebility for eny rifle yst developed is
u:l.gnif:l.cantly higher against separate known targets, particularly at 100 yards and
greater, for pemi-automatic fire than autametic fire can be misleading. Both forms

of firs, selectively availeble to the rifleman, are needed. However, full automatic
fire has pnrbicularly significant roles to play, which are not always obvious to the
non-user. These include fire at very close range and assault fire, supporting end
neutralising fire, hits on unknown tergets, and, last but not least, psychological
effect (on both the firer and the enemy). Short range automatic fire applications
include assault, village fighting, defense against massed attack, night and Jungle
fighting, and patrol action. lLethael fire cepability at close range is particulariy
importent because the majority of the killing that is decisive to the outcome of
actions takes place at very close range - poseibly from O to 40 yards. In recent

vars it has been possible to achieve the proper autamatic fire effects in the rifle
-squed only by:a mix of esutomatic and semi-sutomatic weapons (M-1 rifle, BAR, sulmachine
gun) with resultant problems of reduced sustained fire capability, training, weight,

and 1031!151(:5 '

1

(2) Although it would be desirable to be able to fire bursts of auto-
matic fire which grouped nicely at all ranges instead of the successive rounds having
a tendency to climb, automatic fire can be highly effective well short of idesl ob-
Jectives. For example, with a basically adequate weapon the less accurate fire of the
standing position can be accepted because this type of fire is delivered at close range,
vhile for the longer ranges the more accurate prone position is practicsble. In addition,
the trogps learn to shoot in front of, and walk their fire through, the target, thus
making the climb work for them apd getting additional hita through deliberate ricochets.

b. Discussion of the ability of the M-14 end AR-15 rifles to replace
other weapons. '

The M-14 and Mel rifle and ammunition combinations are approximately
equal in weight and performance. HNowever, the M-1k rifle is not as rugged or dursble
a8 the M-l rifle and not as reliasble insofar as reliability 1s affected by these factors
abd the greater complexity of the wespon. It also is not as accurate as the M-l rifle.
The M-l4 1s not a satlsfactory replacement for the BAR because of inaccuracy in auto-
matic fire, and lack of susta.ined. aitomatic fire capability due to overheating.

Because of s:l.ze, recoil, ammunition welght and, to a lesser extent,
accuracy in automatic fire, the M-lh rifle cannot replace the submachine gun. BSince it
does not bave a grenade lsunching capebility, the M-l rifle cannot replace the M-T9
grensde launcher. (In its present state of development the M-T9 grenade leuncher does

Iv-2
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not do a.ny more than ecmpensate for the M-1l4 rifle's 1a.ck of grenade hunching capa-
bility. The M-TO grenade launcher costs $118 and each launcher eliminates a man armed
with a rifle.) The M-14 rifle is not suitable for smell statured U. S. supported forces
because of combinations of recoil, weight, and size. It also is not satisfactory for
USAP purposes because of weight, size, and recqll excessive to their needs. The M-1h
rifle algo cannot be coneidered as replacing the Carbine; however, the carbine is an

unsatiqfactory weapon.

' . Because of low recoll, small #ize, light weight and organic grenade launch-
:I.ng capa.b:llity the AR-15 rifle can replace all of the above weaponsg with gains in each
case. - With regard to the M-79 grenade launcher, the AR-15 rifle has the admta;tﬂhat
it gives every rifleman the additional sdvantage of being able to launch grenades
the grensde warhead can be heavier for both anti-personnel and anti-tank applications.
The AR-15 rifle does not require an accessory attachment for launching grenades ss does
the M=) rifle and its grenade cartridges can be fired semi-gutometically. This allows
rapid adjustment of successive rounds and pexrmits the weapon to be useable in short

range mortar type fire.

The Soviet AK asssult rifle is more effective than the M-l or M-1lL4 rifles

beeause of its effective aytomatic fire capability and the lighter weight of its ammu-
nition. It is not as effective as the AR-15 rifle because it is not as lethal, both

- -the m_a.pon and the anmunition are heavier, and its trajectory is not as flat.

' . The carbime 18 not a satisfactory combat weapon because of submarginal
reliability gnd the relative inefficiency of its round. In several respects it is even
less satisfactory in its automatic version. It has tended to be used, and misused, in
combat units because of the need of the troops for a lighter weight weeapon and ammuni-
tion than the M-l rifle system and the need for selective semi-automatic/automatic
fire capability for the individual soldier. It was developed as a defensive weapon,
a8 a substitute for the Cal .45 pistol.

2. m;ies and Extracts

a. From the 1958 Ordnance Engineering Test report:

"While the M-Lk, which was developed as a light autamatic rifle, has
a provision for eliminating the change lever which permits automatic fire, the rifle
design is handicapped since a number of parts, which have no other function than to
provide automatic fire, remein in the rifle. For thies reason the rifle is needlessly
complicated and the soldier is penalized by carrylng extra weight and by performing
extra maintenance.

L] L] L ] L] L] - L] I * . L] L

". . « Autamatic fire is accomplished in the All-ls rifle with & emall
number of additionsl perts of compa.ra.tively simple design. . .

(pege 59, ref. E)
(1)H:lth the M-T9, ea.ch man armed ms e grenadier dle Mes & rifleman, subtrscting from

rifle strength. Iv-3' o
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.- "Beyeral characteristics of the AR-15 permit a higher rate
of aimed fire than that obtainsble with the present st caliber .30 rifles.
The caliber .22 rifle has s lighter recoil and the stock, which is in line with:
the bore, is & more favoreble design. These characteristics csuse a smaller rote-
tion of the rifie argund the shoulder of the shooter and the rifle can be aligned
more rapidly. The straight stock requires a high line of sight. Less distortiop
of the shooter's view of the target by heat waves results when the high line of
sight 1s used. Also the high line of sight permits the target to be visible a
greater amount of time during firing. The grip of the AR-15 rifle permits better
trigger control than does the grip of the conventionsl stock."”

(page 52, ref. H)

b, JFrom the 1959 Army CDRC test report:

"It (the AR-15) did not overheat or smoke as did the M-1k,
vhen fired on full automatic. The Armalite became the favorite weapon of the using
troops, who eppreciated most of all its reliability, its light weight, and 1ts com-
fortable handling wnder all circumstances including fwll automatic fire.™ . . .

(Pase 73, reff I)

"It appeared that the extreme cumylative recoil and repid
overheating of the M-14 seriously degraded performance when fired on full sutomatic.

"(h) From constant chservations on the line during the experi-
ment, it hecame evident that even the LWEVA* system weapons with their negligible
:'ecoil and low rate of climb, lopg bursts of automatic fire (more than 7 rounds per
burst) were ineffective at ranges of 100 yards and beyond. On the other hand, short
burst eutomatic fire (3 to 6 rounds) using the LWHVR sysiem weepons appeared effective,
particularly at & range of 100 yawds. Another factor which was noted through observation
on the line was the automatic fire technique which the competing squads were emplqying
with the LWEV rifles during sutomatic fire rums. They deliberately aimed the first shot
of each burst so that it would strike the front of the target, and by firing a burst of
3 to 6 rounds they 'walked the bullets' through the target as the muzzle climbed. When
the target appeared suddenly for a few seconds there was little time for slow, careful
aiming. It iz possible that massed troop assault would be particularly vulnerable to
this type of automatic fire. All this would seem to reinforce the premise that every
men armed with a LWAY rifle must have a rifle capsble of being put on a cyclic rate
of full sutamatic at the discrepion of the individual rifleman., This 1s required in:
order to exploit the speciel characteristics of the LWEVR system, .

*LWAVR - light weight high velocity rifle, Referred to AR-15 and Wihchester light weight
high velocity Cal .22 rifles used in this tes% in comparison with the M-14 rifle.
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" (¢) In summary, the advantages in hit distribution displayed by the
LWHVR system appear to result from these charascteristics. . . automatic fire, low recoil,
low rate of climb, and a quick return. . . Further, the most poteatially deadly fire
technique with the LWEVR system appears to involve short-burst, full automatic five."

(pege 75, ref. I)

In a test of 8 runs at 100 yards using 5-man squads in automatic fire the
AR-15 achieved a 28% greater rate of fire and 35% more hits than the M-14.

(pege 77, table 16, ref. I)

. l!” .h
least climb 65 13
accuracy on full automatic 68 25

" (page 69, ref. I)
c. From the 1959 Army Arctic SBervice Test reporti

« + +"The AR-15 rifle, during 9.11 automatic firing, was stable and
bad very little vertical or horizontal movement."

(page 7, incl 1, ref. K)

Test Nr. 3, Functioning, of this report shqws for' 1_:.he M-14 rifle that. the
"front Eendguerds and stocks charred end burned” and hed to be replaced. The freguency
given 1is "contin

(Pase 6, incl 1, ref. K)

d. The following data was extracted from the 1st (1958) end second (1960)
Ordnance Epgineering test reports and placed togéther for ‘compariseon:

Al C AIMED FIRR
%Mta of fire test)

(Av of 3 trials, 1 min, 100" yurdsl

Test Nr of shots Rr of hits
1958 AR Q.7 25,0
(M-Jis ok,3 17.%4) (ord. Proj. T8-2-2015)
1960 AR-15 128.7 k3.3
V-5 e
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Under engineering test conditions, the increase in rate of delivered
autamatic fire of the AR-15 between 1958 end 1960 is 27% at ‘the same hit probasbility.
Discounting the first shot in each burst, the hit probability of the M-14 in this
test was zero. (page 34, ref. H, page 22, ref. N)

e. From the second (1960) Ordnance Engineering Test Report:

AUTOMATTC ACCURACY
(AR-15 Av for 10 3-rd bursts by each of 3 shooters 25 yd)

Position Mean from olst
Prone ( l) 22.] .
Standing 15.6

(pagé’ 22, ref. W)
£. From the 1962 CDTC Vietnsm, Combet Test report on the AR-15 rifle:
(Bvaluation of Commanders and Advisors)

_Item AR-15 M-l Rifle BAR _SW3 M-l Carbime _MAX POSS
Autamatic accuracy 65 - ST Lo - TO
Preferred against

magsed troops 65 32 61 33 19 T0
Tactically most
versatile 69 3 38 29 ki T0

(pages 2 & 3, annex A, ref, R)

: "Conclusions:

"d. The AR-15 is capable o:t." replacing any or all of the shoulder
wegpons currently being used by the Armed Forces of the Republic of South Vietnam"
(M-1 rifle, BAR, Carbine, SMG).

(page 9, ref. R)

g. The follgwing information is fyom a 1959 Marine Corps report of a
troop test of sultebility of the M-14 rifle for Marine Corps use:

(1)81;0“16-51' shooting. Better accuracies can be obtained at this range by hip shooting.
This 18 because in the latter position the recoil of an automatic weapon is at the
center of gravity of the body, while from the shoulder there is & rotating moment.
In general, there also are tactical advantages to hi_p shooting at this range.

ms —SECRET o
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. “The shooters asreed that they would be hesitant to- pla.ce thair
reliance on the Test Item M-lh Modified (BAR replacement version of M-1lhiwith: -t
bipod and hinged butt plate Jdus to the 1naccuraey of the weapon at ranges greater

than 200 yards when fired full autoimatic.”

"Complaints dwring autcmatic fire stemmed from the lightness of
the weapon, the great amount of recoil experienced, discomfort suffered from the present
hinged butt plate and the extremelar fast cycli.c rate of fire, all factors making it
impossible to control the weapon's accuracy."

"Semt -autcmatic and automatic fire effectivenses.

"(1) The control items M-l and BAR in the hands of three squads
of tegting personnel registerbd better scores than Test Items M-14 and M-1h Modified.

"(2) Test Item M-l% was extremely aifficult to fire with accuracy
thus lowering the total number of hits appreciably per squad so equipped, when compared
with the same individusl firing control item BAR wpon firing the course with the conirol

items."

"Hendling characteristics and accuracy obtain with the Test Item
M~lh capable of sutomatic fire is not ccmparable to control item M3AL (submachine gun)."

"Best Ttems Mrl% and M-1h Modified suffered more damage in rough
handling in the field than 4id the Coptrol Items M-1 end BAR although ell damage in-
curred was limited .to the stock and upper hand guards.”

"Control Item BAR was preferred to Test Item M-lh Modified since
the using troops felt that effective acourscy wes sacrificed. . . ,"

™Pest Ttems M~li Modified and M-l4 capable of a.ubcma.tic Pire are
not suiteble as replacements for Coptrol Items BAR and M3A1 (submachine gun) respec-

tively."”
(pages 5, T, 8, 9 ref. YY)

e
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| h. The following information is from a 1945 Ordnance Engineering
Test report on the M-2 carbine:

"Conclusi
"Ffunctioning and endurance were unsatisfactory”.

"Performance during dust, mid, and rain tests were unsatisfactory,
but comparable to the perfomssnce of other carbines both M-1 and M~2, which have been
tested in the past at the Ordnsnce Research and Development Center.”

"9. Standard Dust Test
All weapons (carbines) performed unsatisfactorily and gave
excessive failures to feed, extract, and eject caused mainly by short recoil. 'In
several instances the bolt "froze” and it was necessary to vigorously kick the
operating hendle open’to continue firing. These results correspond to similar results
obtained in the past during dust tests of both M-1 and M-2 carbines at the Ordnance

Research and Pevelopment Center.

"10. Standard Mud Test

_ Carbines . . . were also subjected to the standard mud test
with resulting unsatisfactory operatign. The action of each weapon "froze" after
firing from 3 to 9 rounds. Again, as in the dust test, results were comparable to
other previcus test results. R

"11. Standard Tegt

"Oarbines . . . were subjected to the gtandard rain test
and gave unsatisfactory performance.. The bolts "froze" after limited firing. . . .
which e.lss corresponds closely to past results during rain tests of M-1 and M-2
carbines.

(page 22, ref. IX)

4. The following extracts from ORO R-13, "Commentery cn Infantry
Operations in Korea, Winter of 1950-51" relate to combat use of the Carbine.

_ "The one exception is the carbine. One company in the. 36th
Infantry Regiment expressed its satisfaction with this weapon; but it was alone in the
Eighth Army. 1In al)l other units, bad experience in battle had made-tioops shy of this
Weapon, so that in the main those who continued to carry it of their om choice were
either the lazy, the new arrivals, the fev who had "pet” carbines that had worked
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perfectly all along, or the individuals whose tasks did not pemit them to phvsica.].'l.y
carry the M-1. 1In all save one company after-action critique, malfunctioning of the
carbine was prominent in the detaill of weapons performance during engagement.

"However, in each critique, a5 carbine fallures were reported
incidental to the fighting, the men were asked for a showing of hands on this question:
"Now, wany of you who have used carbines at any time in Korea have experienced & mis-
fire during same part of the fighting?" The lowest showing in any company was 30 per-
cent. In some companies of the 27th and 35th Regiments = two extremely efficient and
battlewise organizations - the figures rose to 80 and 85 percent.

"Fhis reaction should be weighted against the background of
troop's satisfaction with their other fighting tools. Even if the percentages are
exaggerated ~ and this poesibility is admitted - the fact that they feel that way about
it implies that they have lost confidence in the weapon. Pending an cbvious correction,
that of itself mskes the weapon & liability in terms of both morale and firepower.”

(peges 3 - 5, ref. 88)

"ANVIL CHORUS

"In subfreezing weathsr, the carbine operates sluggishly and,
depending upon the degree of cold, will require anywhere from 5 to 20 warm-up shote
before it will fire full automatic.

"Since being mede full automatic, it is hypersensitive. In
hot waa:lzher, even small amounts of dust and moisture together will ca.use it to misfire.

"The magazines are a continuing source of trouble. . . When
the shell is ejected, the fouled metal leaves its accumulation in the chamber. As this
bullds up, it gradually develops a block, and the plece goes out of action. There is
no way to prevent such stoppeges except by frequent unclipping and cleaning of the
ammunition; time is insufficient for that. .

. ™Phe weapon lacks "power". It is "too delicate". Its day
to day operation is "too variable”, according to changes in the weather. . . when
fired ssmi.-a.utomatie it isn't sufficiently accurate for "aimed fire at moderate dis-
tances.

". . . These are a few of the criticisms voiced by troops
vho used the carbine in Korean cperations. The anvil chorus is much louder than
during World War II operations, inmeluding the Pacific, when the carbine was hardly
an outstanding success. The Marine criticism is even more harsh than that of the
Army. . . Not alone does the infantry feel this way; the artillery batteries . . are
also going over to the M-l as rapidly as they can convert.”

(pages 67 and 68, ref. 858)
Iv-=9 '
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"Phere are practically no data bearing on the sccuracy of
the carbine in excess of 50 yards. The record contains a few examples of carbine-
aimed fire felling an enemy soldier at this distance or perhaps & little more. But
they are so few in mumber that no genmeral conclusion can be drawn from them. When
carbine fire had proved killing effect, approximately 95 percent of the time the
target was dropped at less than 50 yards. ‘

® ® & & @ & & 8 @&

" . . . ' But the main reason my men lost confidence

in the carbine was because they put & bullet right in a Chink's chest at 25
yards range, and he wouldn't stop.’ . . . "

(page 69, rer. 88)

. J. From the same source as the previous section, the following
axtracts discuss the importance of sutamatic fire in infantry combat.

« » " For exagple, all of the machine guns in a given
company may go out one by one in the course of an action . ., ; but so long as the
BMR's eont'!'.nm to function reasonsbly well, the moral integrity of the unit will be
pres.m- s & 0 I

(page 18, ref. 58)

« « " When the position comes under an increasing pressure
and begins to contymct, riflemen incline to fall back toward the ground covered by
machine guns and BAR's rather than to deploy toward the adjacent spaces which the .-
automatiec fire cannot protect. Despite & general increase of firing by these who
are drmed with the M-1, it is rare indeed that a kmot of riflemen, unaided by one of
the hesvier weapons, plays & plvotal part in stebilizing the defensive position.
The examples of great individusl initiative are generally provided by a bazooks man,
a BAR carrier, or a machipe gunmer.” . . . ’

(page 62, ref. 88)

- ". . » the ome point vhich seems deserving of particular
emphasis 1s that the BAR compounds the stopping effect of rifle fire at ranges con-
siderably in excess of those at vhich unaided rifle fire is potent. It has long
"been prized as & mop-up agent, for depressing fipal resistance in & conquered area,
or liquidating tenacious elements infesting the rear. There is perhaps need to
emphasize that it adds body to the rifle volume at any range."

(page 18, ref. 88)
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LETBALIIY
TTRY V. The AR-15 rifle bulleb is significently more lethal than that of the M-lL.

The greater lethality of the .22 caliber high velocity bullet has been
predicted in a series of Ammy laboratory studies and experiments since 1952 and
resulted in the commercial development of the AR-15 rifle, based on a 55 gr 3300 FPS
round, at the suggestion of CONARC. '

The predicted inerease in lethality of a high velocity 22 caliber round
over the M-k 7.62 mm round and other conventional calibers has been explained qon
the basis of & combination of size of treunslent cavity ( shoek contributor which
varies as the square of bullet velocity), hydrostatic effect of high velocity
(bureting of orgens, etc., by preasure trensmitted through the blood-liquid system),
and unique high speed tumbling capebility of a high velocity .22 bullet on entering
flesh {causing hemorrhaging and tearing of tissue and delivering more of the energy
of the bullet to the body).

. The practical results of firing in the field with the AR-15 rifle round
ageinst objects of the genersl consistency of the hman body (water cans, coconuts,
deer), and agailnst human targets in combat in Vietnam, demonstrate e higher level of

lethality than predicted from lsboretory date. (C)

It is apparant that ell factors present in wound ballistics are not yet
understood.

UNCLASSIFIED
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V. SUPPORTING STATEMENTS ARD EXTRACTS

1. The following extracts are from a 1952 Army ORO SALVO study:

. . « » ."Noreover, evidence shows that at common ranges, .22 caliber bullets
can produce wounds of messurably greater severity than .30 caliber bullets striking with
the same velocity, providing that these veclocities at target are greater than a certain
critical velue. . , . Substantial logistics savings would also accrue from the introduc -
tion of substantially lighter and less expepsive cartridges. . M '

"In a recent study conducted by Dr. L. Hall at the Ballistics Laboratory,
Aberdeen Proving Ground, a theoretical comparison of the effects and military usefulness
of various calibers of rifles shows that, when the combined weight of weapon and ammuni-
tion is held constant to 15 lbs. the overall expected mmber of kills for the .21 caliber
rifle is epproximately 2.5 times that of the present standard .30 caliber rifle. When
coapared to M 1 ammunition (emmunition of .30 caliber rifle 'M-1), a .21 caliber missile
of high velocity (about 3500 feet per second muzzle velocity) created equal or greater
"damege than the standard .30 caliber missiles at renges up to 800 yards. This evidence,
combined with the work of Project BALANCE (ORQ), lends considerable support to the major
_conclusion that lighter hand-weapons of smell caliber mey well be provided without losing
military ergectivqness, while offering both jmpressive logistical gains and improved
operations.

"In sddition to these gaine, the advanteges of low recoll effects offered
by the smaller caliber weapons would be reflected in improved skill in use of the weapon
by allowing & higher rate of single-round aimed fire. Such weapons would also be much
less fatiguing to handle.”

T | L] « + 2 . . []

"Since recoil of a emall caliber weapon would be less thet of present weapons,
the dispersion of roupds in a short, fully automatic, burst would be considerably less
than the current models.”

»
* L] L] - - L] a a -

i "At a cost of a swall loss in armor penetrating ebility at some ranges (a
characteristic of doubtful military value in a rifle), & veapon of & caliber smaller than
.30 providing & correspondingly higher velocity, offers generally superior wounding power
at ranges of interest .(and somewhet beyond); improved exterior ballistics; lighter ammuni-
tion; a slightly lighter rifle; and some reduction in recoil.™

(Abstract, ref. A)
: . V-2
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2. From an interim CDTC test report on the AR-15 rifle:

"fhe dramatic explosion of green coconuts and other substances when hit by
caliber .223 bullets provides visible proof of the superiority of the AR-15 when compared
%o the "clean” holes drilled by the M-1, carbine, BAR, and submachine gun."

3, The following is an extract from the 1962 final report of a six months combet
+test of 1000 AR-15 rifles in Vietnam. These results confirm practical observations of the
results of shooting of water cans, watermelons and deer and indicate an actual lethality
copsiderably greater than gssumed from laboratory studles:

"“Phe lethality of the AR-15 and its relisbility were particularly impressive.
All confirmed casualbies inflicted by the AR-15, including extremity hits, were fatal
(see photographs 7 & 8 anpex "D")." (Underline sdded.) Bodies were recovered and the
nature of wounds examined. A hit in the arm caused the arm to fall off. A hit in the
fleshy pert of the bhyttocks was fatal in 5 minutes. A chest wound caused the thoracic
cavity to explode. Ranges reported were 15 to 150 yards. " Size of sample was 40 casual-

tles. _
(page 8, and Annex A, ref, R)

k. Practical field tests of the AR-15 rifle in shooting deer carried out by
.another agency also have demonstrated the type effects described in paragraph 3 ebove.

5. From a 1958 Army Ballistics Research Laboratory study:

PRO. THAT A KILLS (YDS
(Sure X11ls only. Usse: Assault soldier - 5 min after wounding)

100 200 300 400 300

M-1 cal 30 AP .50 .50 .h9 .48 .48
LWEVR cal 22 (50 gr) .56 .55 .53 .51 .k8

M-14 lethality should be the same as that for the M-1 cal 30 AP. The dats
on the M-1 cal 30 AP was derived from actual test. The cal 22 (50 gr - 3500 FPS
round used is theoretical. It can be seen that the results dctually being achieved
with the AR-15 round are greater than those predicted here.

(page _21: ref. E)

, 6. The followlng is a sumary of pertinent parts of a 1958 U. 8. Army Ordnance
Ballistics Research Laboratory experiment:

.A. This study wes designed, among other objectives, to explore the potentiasl
of a light weight, small celiber, high velocity rifle (LWHVR) system. The method is to
use the M-1 rifle with 30 caliber smmunition o represent the conventional rifle system
and a laboratory caliber .22 carbine,interpolated to & 6.5 1b weapon vith a 50 grain 3500
FPS round, to represent the LWEVR system. (Although the AR-15 rifle and its ammunition

. V-3
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were available at this time and undergoing tests elsewbere in the Army, appo.ren:tly this
system was not available .to the leboratory. Test data was borrowed heavily from the 1959

ORO SALVO 1-Rifle Field Experiment (ref. J). ;

] Ueeful compariscns cen be made, with caution, of the laboratory results with
the M-l rifie apd the AR-15 rifle because the M-1 with 30 caliber AP round is eimilar
40 the M-1h system (and apparently was chosen for that reason) and the 6.5 1b rifle with
50 gr 3250 FPS bullet is similar to the AR-15.system(6.2h 1b rifle with 55 gr 3250 FPS

bu:Llet) -
B. Resulta

Based on previous test results for the .22 -caliber carbine and M-l cal.
30 AP and sssuming rate of fire is s function of muzzle momentum:

Relative Rate of Fire Muzzle Momentum

' | {grs_- ft/sec x 10%)
M-1 cal 30 AP 1.00 4,25 "
LWHVR cal .22 (50 gr) 1.20 1.73

(Por an interesting comparison, the following date has been extracted
"from the 1958 and 1960 Ordnance Engineering test reports on the AR-15 rifle.

of Fire o
(av. of 3 trials, 1 min., 100 yds)

»Au ic Fire

Test  Weapon Shots in 1 Minute (Relative rate)
1958 AR-15 59.6 1.50

¥-1 rifle ho.6 1.00
1960 AR-15 8.2 2.00

Automatic Fire

1958 AR-15 81.7 2.00
1960  AR-15 128.7 3.00

»

These data, of course, do not represent rate of delivered fire under field conditions.)

From previcus test results for the M-l rifle with cal. 30 AP and the
.22 caliber carbine, and other tests which demonstrated that lighter weight weapons
resulted in smaller aiming errors:
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AIMING ACCURACY
M-l cal 30 AP. 3.8 mils
LWHVR cal .22 (50 gr) 3.0 mils

Assuming that the probability of hitting for the LWHVR is equal to
that of the .22 caliber carbine (using hit probability date previously derived from
tests of the M-1 rifle and .22 caliber carbine) and that the relative rate of fire

is a function of mugzle momentwum:.

RELATIVE NUMBER OF HITS (YARDS)
00 koo

100 200
M=1 cal 30 AP 1 1 1 1
LWHVR cal .22 (50 gr) 1.5% 1.48 1.4 1.38

_ Baged on firings of single projectiles, including 30 cal. AP,
against goats, and assuming that a 50-grain projectile which tumbles on impact will
follow the seme MV 3/2 - PEK laws as observed with other projectiles:

PROBABILITY THAT A RANDOM BILLET K118 (YARDS) .
(Sure kills omly. Case: Asseult soldier - 5 min after wounding.)

0 200 300 k0o 200
H-lcal30AP 050 -50 . L] . :

LWEVR cal .22 (50 gr) .56 .55 .53 .51 .48

(This predicted lethality for a .22 caliber high velocity bullet
deaigned to tumble appears to be significantly lower than the effects actually being
demonstrated by the AR-15 .223 bullet against live and other targets. There is
practical evidence that there is s higher speed tumbling or some other effect beyond
that predicted.)

PRO 0
100 200 300 ko0
M-1 cal 30 AP
(3.8 miis) . .35 .10 05 .03
LWAVR cal .22 (50 gr)
(3 .mils) . .50 .16 .08 .04

>

(Averaging the sbove probabilities for 100, 200 and 3R0 yards, the probabilities for
either Weapon are lower than those schieved in the CDEC test (see Item VI) under the

‘eonditions tested.

The difference may be accounted for in the sights and the then
state of development of the weaporn (see Item ITI); and the AR-15 showed superiority in
hit distribution (ratio of the mmber of targets hit to the mmber of hits in the

v-5 | UNCLASSIFIED



) ~SECRET- NCLASSIFTED -\

CDEC test, a factor which tends to bear out the BRL conclusion but which was not specific-
ally isolated in the BRL.experiment.) .. . i = .

Multiplying the probability that a bullet kills if it hits by the hit
*probability, gives the probability of killing. For the LWEVR system, these values are
shown for the assumed aiming error of 3 mils and for the tested error (3.8 mils) of the

. heavier (M-1) systea:

PROBABTLITY OF KILLING (YARDS)
(Rate of fire not considered)

100 200 300 koo
M-1 cal 30 AP (3.8 mils) 16 705 .02 .01
LWAVR cal .22 (50 gr)(3 mils) .27 .09 .Chk .02
(LWEVR cal .22 (50 gr)(3.8 mt1s) .20 .06 .03 .OL )

Multiplying the probebility of killing by the rate of fire gives
relative effectiveness: o

RELATIVE EXPECTED NUMBER OF TARGETS KILLED Snnns;g
(Total weight of gun-end-ammunition = 15 1be

B 100 200 300 koo
M-1 cal 30 AP (3.8 mils) 1 1 1 1
LWEVR cal .22 (50 gr;{3 mils) 7.3 8.0 7.8 7.2

(LWEVR cal .22 (50 gr)(3.8 mils) 5.1 5.0 4.9 h.6)

(To convert the sbove table to the standard battle load of 22.39 1lbs
(from 15 1bs.), use a factor of 3 (instead of 3.8) as the multiplier of the Relative
Effectiveness values. Assuming the worse of the two aiming conditions for the LWEVR
(3.8 mils), the values for relative expected number of targets killed are:.

100 200° 300 40O
M-1 cal .30 AP (3.8 mils) 1 1 1 1
LWEVR (3.8 mils 4.1 3.9 3.7 3.6

This mey be compared with the results of the CDEC test (see Ttem VI) which, pot counting
lethality and with the accuracy of a weapon in early development, shows a superiority of
the AR-15 LWHVE system over the M-1i to be about 2 1/2 to 1. ) (ref.E)

. C. The following are extracts from the sbove BRL study:

"An earlier BRL study indicated that a projectible which tended fo
.tumble soon efter target impact also tended %o result in grediter kill probabilities. As
a conclusion to this study, it was shown that & caliber .22 projectile weighing 50 grains
could be made to result in good wound ballistics performance if transverse moment of
inertis were sufficiently low to encourage tumbling effect immedimtely after impact. This
resulted in the recommendation of a caliber .22 50-grain lead core projectile.”
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"Phe initial velocity required for the proposed projectile has been
aseumed to be that vhich satisfies the CONARC requirement for a helmet penetration at 500
{uda For the 50-grain caliber .22 projectile, the velocity is approximately 3500 FPS."
AR-lS caliber .223 round is 55 grains 3250 FPS and attains helmet penetration at
" 500 yds.)

"In order to establish the wounding power of this projectile in the
" absence of actual wound ballistic data for the specific désign and velocities, it has beex
assumed that the 50-grain projectile which tumbles scon after impact will follow the same
MV 3/2 PEK lawe as those observed with the caliber .22 carbine and the triplex ammuni-

tion."

"Phe fact that light weight weapons resilt in smaller aiming errors,
was also demonstrated in a series of tests of rifles, carbines, and piatols where a.:lming
errors for each weapon were measured as & function of target exposure time." . . .

"It 1s felt that the increased rate of fire and decreasing aiming
errors which appear to be a function of weight of the weapon resulted in higher percentage

th,itﬂ- = . !"

“Significant differences between wespons have been obtained when
the weight of the weapon is considered or when a difference in aiming error is assumed.
With respect to this conclusion, it must be reiterated that aiming errcrs for lighter

veapons are spparently less than for heavier wespons. .. . ."
(ref. E)
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U. 8. Army tactical tests of light weight rifle systems (AR-15 and Winchester)
‘conducted by CDEC in 1958 conelufed that & half squad axmed with a light weight rifle
system would be more effective in overall hit potential than a full squad armed with the -
M-14, and that there would be tactical advantages, in addition to the manpower economy
advantage, of a smaller squad. The experiment employed live firing by various sized

squads on tactical ranges.

The test date showed that s 5-man squad ‘srmed with the AR-i5 rifle wms equal
to the 1l-man squad armed with the M-14 rifle in téerms of mumbers of hits expected and
was 14 to 2 times as effective in the number of targets expected to be hit. Restated,
the 5-man AR-15 rifle squad could be expected to get as many hits, and hit 1% to 2 times
as many targets, as the 11 man M-1% squad. The superiority of the AR-15 when'the squads

vere of equal size was about 2% to 1.
The results are conservative of current capabilities of a squad armed with

- the AR-ll'j'riﬂ.e because the experiment did not take into account lethality (Item V)
and the AR-15 has been improved significantly in accuracy (Item ITI) and field rate of

fire pince the 1958 CDEC test.

Trking these factors into account it is calculated that the AR-15 rifle in
1962 18 up to 5 times as effective in overall squed kill potential as the M-1L rifle.
c
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Vi SUPPORTING STATEMENTS AND EXTRACTS

1. The following results of the 1959 CDEC test were derived from over 500 firing
runs made over instrumented tactical firing ranges at 100,200 and 300 yards using squads
_of varying sizes in attack and defense situations. The following is a summary, and
extracts, of pertinent portions of the test report.

. Wit probability and hit distribution were treated as dependent variables. The
independent varisbles were squad size, rifle type, apd firer proficiency, in situations
of daylight attack, daylight defense, and night defense. '

_ The rifles used were the Winchester (high veloeity 22 cal), AR-15, and the M-1%.
The Winchester light weight rifle is not referred to further in this summary because it
was discarded due to basic unreliability of ite design. Nowever, it was more accurate
at the time than the AR-15 and i} fully supported the finding of the superiority of the
high velocity, light weight rifle system. (The Winchester equaled and, in some instances,
exceeded the hit probability of the M-14 in this test. The siuperiority of the Winchester
in accuracy over the AR-15 in this test was atiributed to peor sights on the AR-15. The
sights haeve since been modified, as & result of this test.s .

A. Method
" Hit ;gm‘ggbi;;tx iz defined as the ratio of the number of hits to the number
of rounds fired. t diat ion is defined as the ratio of the number of different
targets hit to the mumber of hlts.

Eits expected per varidus sized squads is defined as hit probabllity multi-
plied by the battle load of 650 rounds per man for the AR-15 or ‘220 rounds per man for
the M-14, by the number of firers.

ts e d per various size squad 1s defined as the nmuber of targets
hit divided by the pumber of rounds expended times the number of rounds available (650
or 220) times the number of firers., The objective was to compare the rifles under tactica
conditions at various aquad sizes with regard to Hits Expected and Targets Expected -
described as Hit Potential.

B, Reswlts
N (1) Eit probability end hit distribution.
. Situation Rifle Eit Probapility Eit Distribution
e sk e
Daylight Defense ﬁlji 5 ggg . ti}f
UNCLASSIFIED
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The M-1k wasbetter in hit probability. The AR-15was better in hit dlstri-
bution. The difference in hit probability in this test between the two wespons is
attributed by the test report to the sights which have since been redesigned. {The AR-15
teat weapons were the early prototype, which has since been refined by test and. develop-
" ment and wsed smmunition which had not been designed for the weepon. For an indication
of the difference in accurecy of the 1958 and 1960 versions of the AR-15, see Item III.
Based on the known improvements in the AR-15 and the hit probability of the Winchester
cal 22 in this test, 1t can be assumed that the hit probability of the AR-15 today
equals and probably exceeds that of the M-1h.)

-(2) Bffect of squad size on hit probability and hit distribution.

DAYLIGET ATTACK

Squad Rifle it Eit
Size Type Probebility Distribution

3 AR-15 -380 -546

T M-1b 484 .534

7 AR-15 -373 -h90

M-1k 403 k79

9 AR-15 .360 L27

H-14 437 128

11 AR-15 .33 .398

M-14 4T .361

DAYLIGNT DEFENSE

5 AR-15 L2l 54T

M-1k .303 .528

7 AR-15 -233 165

M-14 .283 JLhT

9 AB -15 ] 2% . hls

"‘lh ' 2“'3 . l"oh'

11 AR-15 .208 .37

M'l"" L] 21"0 » 3h2

The ewidence is that hit probability and hit distribution tend to decrease
(vary inversely) somevhat with squad size. The report does not note this fact, but it
probably is related to span of econtrql.

(3) Wite expected and targets hit. (Rifle and ammunition =22.39 lbs.)
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(3) "The advanteges of a smaller-sized squad are cbvious - easier
to control and more mobile, easier to transport, and easier to supply. The greater
advantage lies in economy of mampower that can be realized through reduction in squad
size. All this can be achieved while increasing squad hit potential.”

(Para. 4B, page 73, ref. I

2. The overall squad kill potential of the AR-15 rifle in 1962 can be estimated
by assuming in the ahove 1959 CDEC experiment (AR-15 rifle in 1958 state of development)
that in 1962 the AR-15 rifle is equal to the M=14 rifle in hits per round fired and that
the lethality of the AR-15 rifle bullet, based on combat tests and other evaluation
(s011d extremity hite are fatal), is 1.6 times that of the M-14 rifle bullet. Therefore
for equal weights of rifle-and-smmunition (22.39 1b combat load) overall squad kill
potential of the AR-15 rifle is sbout 5 times as effective as that of the M-1k rifle.

. If the lethality factor assumed for the AR-15 should be high, the hit probability factor
probably is low in terms of demonstrated improvement in the accuracy and rate of fire
of the wespon since 1958 and in the growth potential of the accuracy of the ammunition.
In addition, this calculation does not consider the significance of the better perfor-
mance of the AR-15 rifle gver the M=l4 rifle in hit distribution - mmber of targets
expected to be hit. It is likely that the increase in accuracy anirate of fire of the
AR-15 rifle since 1958 has gone at least as much into hit distribition as into hit

probability.

In eddition, the CDEC test apparantly included automatic fire only in defensive
situations (Army Engineering tests and a test conducted within the CDEC test, cited
elsevhere in this study, show that the hit probability of the AR-15 rifle in automa-
tie fire per trigger pull is up to 1.6 times that of the M-14 rifle. This advantage
should be greater with 3 round.bursts (five round bursts were used)).

UNCLASSIFIED
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BRUSE PENETRATION

TTEM VII. The individual AR-15 round and the individual M-l round are comparable in

- ability to penetrate brush without undue fragmentation or deflection. (The
M-14 round is possibly slightly superior.) Nowever, the AR-15 weapan system
is superior to the M-l system in overall expected hit and kill effectiveness

. through brush by a factor of at least two to ome.

From the brush penetration and other tests which have been conducted under
different conditions by the several agencles, it can be concluded:

That the individual AR-15 round is not deficient in brush penetration capabilit;
and that its brush penetration capability is adequate.

That the amount of deflection of the individual ‘roind possibly is less for the
M-14 round than for the AR-15 round but not significantly BOY.

That the AR-15 bullet and the M-14 bullet normally tumble during penetration
of brush (the AR-15 with faster revolutions); but, in geperal, this tumbling is more of
an advantege than a disadvantage (& bullet tipped close to or at the target is more lethsl
then a stable one and may cut away more vegetation). S

: 'That the AR-15 bullet may splinter more than the M-14 bullet under certain
limited conditions (very close range and exceptionally ha¥d brush materials), but the
difference is not significant; such splintering, in genmeral, probably is more of an
advantage than a disadvantage (by increasing hit probability).

e

That, consldering the superiority of the AR-15 rifle system in hit potential
(Item VI) apd in kil)l potential (Item V) and that the brush penetration capabilities of
the individual rounds are about equal, the AR-15 rifle system chn be expected to be superior
to the M-1k system in brush penetration effectiveness by'd"fnct'?r of .at least four to one.

Although the brush penetration tests of the several agencies contain some
uncontrolled variables, considerable confidence i1s lent to the above conclusions by the
results of the recen} six months combat trial of 1000 AR-J..S rifles in Vietnam against

actual enemy targets under jungle conditioms. (C)

-
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(Brush Penetration)
viI. SUPPORTING STATEMENTS AND EXTRACTS
* 1. Discussion

Brush penetration probabilities have not been established for the AR-15 rifle

‘or the M-k rifie for for any other weapon, so far as 1s known). Relisble data for this
purpose would be difficult to develop because of the mmber of wvariables present in any
brush penetration test, the number of tests vhich would be necessary to produce statis-
tically valid resulte, and the nmber of cases which would be needed to satisfy combat
requirements for various geographical areas. These variables, some of which cannot be
controlled, include the nature and mixture of the vegetation material, the season of the
year, the density of the brush and the thickness of the Individual branches and stems;

the range from the rifle to the fromt of the brush, the distance through the brush, and
the distance from the rear of the brush to the target. In any small sample, it also would
be necessary to distinguish between fair hits/ricochets and' random ricochets (both vertical
and horizontal and mixed). Therefore, none of the tests which have been conducted can be
considered to be more than good, practical indicators. Furtler, any useful assessment of
the relative effectiveness of two weapons in killing through brush should teke into con-
sideration not only single-round brush penetration capabiiity but aleo hit and kill prob-
"abilities, rates of fire, snd amount of ammunition availasbleé ‘within the standard weight
allovance for weapons systems compsared. Since, in these respects (see Items V and:VI),
the AR-15 1s syperior to the M-14, and the single round biush penetration of the two
“rounds are comparable, the AR-15 can be assumed to be superioi 'in expected brush penetra-
tion effectiveness by a factor of at least four to one. '~

2& &Emts
A. The following are extracts from the 1958 Infantry Board service test
report:

1. "One hundred rounds of each type smmunition were fired in 10-round
growps, into & fixture containing approximately 12 inches of green, freshly cut, tightly
packed, brush (1limbs varied from small to approxinately 3/l+ inches) at ranges of 100,
300 and 500 yards. Mean radius was determined for each 10-round shot group before the
projectile entered the brush. The chamge in mean radius and the performance character-
istics of the projectiles, such as tumbling, yawing, etc., as evidenced from a witness
plate 10 feet in rear of the brush, were recorded. . . . . '

. "R;l,l_lse_,_(,m,)_o ¢ aa Percen of ¢

100 M1k o -

| AR-15 ... ¥

3w H"lh s 8 » - 6

AR-15 . ) -

500 A5 ews T

AR-15 . e . - 12
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A footnote to the above table indicates that the AR-15 bullets tumbled
more than those of the M-14 and that there was evidénce of the AR-15 smmunition breaking
up &t 100 yards range, the amount and effect unspecified. The fixture of "12 inches
of green, freshly cut, tightly packed brush” - does not sppear to be a realistic simula-
tion of actusl brush penetrating conditions and may have been a more severe test tban
likely to be found in the field; and the thickmess of the front witness target 1s not
described (relatively thin materfial could cause tipping of the AR-15 bullet prior to -
contact with brush.). However, these factors are not important to the conclusions
since the degree of deflection of the AR-15 bullet was well within tolerable limits and
the difference between the two bullets was not statistically significant (1 to 3 percent)

. The test report classifies the brush deflection characteristic under
the heading "minor deficiencies"” . . . and under "Suggested Modifications" indicates

"’m-ﬂ
(pages 19, 21, snd 31, ref. F)

B. "The (DPC combat test of 1000 AR-15 rifles in Vietnam placed special
emphasis on brush penetration performance:. A questionnaire. containing four questions
on this subject was filled cut by each combat unit comsander. In addition, a functional
test was conducted by the CITC. The report concludes that "the trajectory of the bullet
was not significantly effected when fired through dense underbrush” . . at ranges of
Jungle interest for brush pepetration. BExtract from the functionel test:

"Brush Penetration

(Beyond 50 meters it was impossible to distinguish a target,
so this was considered an accepbable maximum dietance for the test.)

"Results: _
No.  No. hits .No. hits
Bange (m) Bhots _AR-15 M2 (earbine)
Light underbrush 15 6 6 6
Moderate underbrush and
bamhoo thicket : 15 6 6 6
BEeavy underbrush and bamboo ,
thicket interwoven with vines 15 6 6 6
Light underbrush 50 6 § 6
Mojerate underbrush and
bamboo thicket . 50 6 6 ]
‘Heavy underbrush and bamboo
thicket interwoven with vines 50 6 6 5
No reference was made to.any problem of splintering.
(page 9, Annex)
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C. In field tests of the AR-15 in comparison with the M-1k as a control
conducted by another agency, firing at 100 yards through 12 meters of thick cut brush
from 1/2 inch to wrist thickness using a witness plate target, the number of hits snd
amount; of deflection on the target were comparsble and both rounds tumbled but both
retained acceptable dispersion patterns and velocities. Neither round showed any
tendency to break up. The tests in both parsgraph B and C aye at the more significant
ranges of interest in firing into brush. These clogse ranges also are the most severe
test of bullet breskup because of the higher target velocities of close ranges. However,
scme bullet eplintering is not necessarily a disadvantage.

-De’ From the U. 8. Navy Service Test of the AR-1J rifle for use by SBAL

"(4) Pha.ie Four: Undergrowth Brush Test . . . .

Ten rounds were fired at a distance of 100 yards through 12 meters

‘of bepvy uplergrowth and brush (see figure 1, inclosure 2).. Seven out of 10 rounds
werq on target in scoring zone." No reference 1s made to any problem of splintering.

(rec. U)

Teans ¢
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" The comparative evaluation of effectiveness in recruit training of the
AR=15, M-14, and M-2 carbine conducted by the marksmanship school st the USAF Leckland

Training Center in 1960 skowed the AR-15 to be 26% better than the M-k, and 5% better
than . the ca.:‘b:lne, in the number of qualified firers produced; and 51% better then the
M-1h, and 37% better than the cerbine, in the number of Experts produced. The unquali-
fied rate for the AR-15 was .03 against .28 for the M-1i. The Expert rate for the

AR<15 was .43 comparsd with .22 for the M-1b. \

The superiority of the AR-15 over the M-lk in effectivensss in marks-
msh:l.p tralning was predictable based upon the coneiderably lesser recoil and weight

of the AB-15 rifle,

Such improvement in effectiveness of recruit markemanship training :l.lf!
significant. It wonld improve the quality of qualified firers in the rifle squad
and/or reduce treining time; and it would save manpower by qualifying more firers and’
by reducing the number of mprginal firvers that require additional training. It is of

particular impontance in time of emergency expansion of U. 5. forces ‘and in U. 8.
firdiaing of lesa developed, allied soldiers, as in counter insurgency conflict. (u)
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(Training)
VIII. SUPPORTTNG SEATEMENTS ARD EXFRACTS

-~ A, The following are the results of a comparative facility of training evaluation
conducted by the UBAF Lacklshd Praining Center im 1960 using the AR-15, M-2 carbine,

and M-15. The evaluation used 150 new trainees and the standard USAF marksmanship trair
.ing courge consisting of 21 hours of instruction with three: record firings ;. one 'at the

e_:;d, of each week's instruction:

RECORD FIRINGS
"LEVEL OF FIRST WEEKX . = SECOND WEEK TEIRD WREE -
QUALIFICATION  AR-15 M-2° M-14 AR-15 M-2 M-lh  AR-15 M-2 M-lb
Expert 28 1 8 3B 25 1 k3 27 2
Sharpshooter 50 47 22 48 3 38 ] ¥ 32
Marksian 11 22 26 9 20 20 13 20 18
Ubqualified 11 1T bk 9 12 28 .3 8 =8"

(1st endorsement, ref. 0)

‘ B. An evaluation conducted by CDIC, Vietnam, with Vietnamese soldiers and standard
Vietnmu qualification course, using the AR-15, M-2 carbine, and M-1 rifle also pro-
d.un_ed raaults :I.pd.;lqa.’eing 8 higher qualification rate for the AR-15.

‘(page b, test Hr. 3, ref. R)
" ¢, The following are the results of a questiomnaire evaluation by Yietnamese

fccnhwb unit commanders apd their U, 5. MAAG unit sdvisors as part of the comba.t field
test ef J.OOO AR-15 rifles in Vietnsm:

"ERATNTNG AR-}5 M-LRifle BAR S0 M-l CAREINE  MAX.POSS
"

a. s:!.mpleat to 59 bl 15 37 35 TO
.tMn ‘¥roaps. te use

" b. Binplest- to . 61 50 15 3T W 70
treip 15 runet:.on.tns

e. siw@:v,eat to 63 48 1k 37 h8 ‘10
;irain E:b ;;aembly ml |
-, 8288 . . —

i iﬁs : e W I 150 26"
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RELIABILITY, DURABILITY, EASE OF MAIRTENANCE

ITEM IX. The AR-15 rifle is reliable, dureble, rugged and eesy to maintain
both In garrison and in combat and in these respects is definitely

Ssuperior to the M-1L.

The AR-15 rifle ies exceptionally durable, reliable, rugged, trouble-
free, and easy to maintain under all conditions of use, and is superior to staandard
‘weapcons in these characteristics. The M-14 rifle is weak in a number of these

characteristics,

As tested, barrel life of the AR-15 is double that of the M-1k.
The gas system of the AR-15 requires no cleaning or adjustment for the field 1ife
of the weapon,.eliminating one of the major problems of all automatic and semi-
automatic rifles. The AR-15 performs satisfactorily under severe standard engin-
eering tests of endurance, cold, dust, water, and unlubricated firing. In the
‘Army Arctic Bervice Test, with the M-14 rifle, M-l rifle, and BAR as control
weapons, the AR-15 was the only weapon which would function at low arctic tem-
perstures. The handguard and/or stock do not char or burn at high sustained
rates of fire as they do with the M-14 and conventional weapone. Spare parts
usage is exceptionally low - in & recent test no parts were replaced due to
breakage in 80,000 rounds fired. Because of light weight, small size, and
‘Tuggedness, the AR-15 1s easy to jump unprotected on the parachutist without
damage - the barrel and the flash hider bend in jumping with the M-14. The
flash hider does not bend in normal field use as with the M-1h.

The reliability-durability-ease of meintenance characteristics

of the AR-15 rifle result from simple construction and some unique features of
design, The gas system design eliminetes the gas cylinder, piston, and adjust-
able gas port and hes no moving parts. The handguard and stock are made of fibre-
glasg for heat dissipation, lightness of weight, and freedom from maintenance. The
in-line recoil system allows the recoil spring tobie:contained in the hollow fibre-
glass stock, shielding it from heat. The bolt locks in the chamber relieving
stressea on the receiver and allowing the receiver, normally the source of mal-
functions and difficult producticn problems s ‘o be made by high production die-
casting process. Other parts are made largely by automatic screw machines. The
flash hider is short and rugged and at the same time functione as gienade launcher
and bayonet support. The firing mechanism is enclosed with a rain-mud-dust-snow
cover reducing malfunctions from foreign matter. Due to light overall weight of
_the weepon resulting from lower recoil; the parts are ensbled to be correspondingly
more rugged than the M-1h. The rifle is designed so that it can be broken open like
. & shotgun for ease of field stripping, which involves the disassembly of only 8 parts

~and can be accomplished in 6 seconds.

Statements widely circulated that the AR-15 rifle is dangerous tfo
fire withy water in the barrel s&re inaccurate. The 1959 U.S. Army Ordnance Engin-
eoring test shows with the present barrel, as modified at that time, the AR-15 is
o more dangerous to fire with water in the barrel than the M-1li or M-1 rifles.
The standard rifles accumulate water either in rain or when submerged at a more
rapid rate than the AR-15, and there is no practical user problem in these respects

‘Wwith any of the weapons. S
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Another widely circulated statement - that the AR-15 rifle bullet performs.
uwnsatiafactorily under arctic conditions - also is without foundation. The only test
dats behind such statements 1s the finding in the U. 8. Ammy 1958-59 Arctic service test
report that "Winds of 8 mph with gusts wp to 20 mph cause caliber .224 bullets to drift
completely off the target at a range of 500 yards. Firing under these conditions was
syspended when approximately 15 rounde were fired, resulting in complete misees. . .
Ambient temperatures ranged from 27°F to 0°F." Inferemces from this data that the AR-15
riflie has an inherent Arctic deficiency are invalid for the following reasons:

The test was conducted with the Winchester fal .22% round not the Remingtor
Cal .223 round desigoed for the weapon. The Winchester bullet is two grains lighter,
aboyt One mighth inch shorter, has a different nose shape, and is flat-based rather than
boat-~tailed. Its shape, weight, and ballistic characteristics are different from the

AB-15 bullet.

Indications of this difficulty do not show up in the Arctic sccuracy tests
conductéd at any of the lesser ranges. The dispersion patterns at the lesser ranges
are normal.

o The temperatures at which the firing was conducted (27°F to OOF) are not
particularly arctic temperatures. Firing at thése temperatures and winds in the temp-
erats rone have produced normal results. Wind drift has not been mentioned as & problem
in any of the numerous and thorough other tests of the weapon that have been conducted.

- The re is evidence that the front sight brackets of tﬁe AR-_lS rifles had
heen disassegbled and their pins lost and replaced with pieces of welding rod and fired
in th;s condition. '

o A later Army arctic test conducted in 1962, using .223 ammmition, showed
that, under similar wind and temperature conditions to those cited in the original
Arc'bi.e.”teat, there was little, if eny, bullet arift at ranges to 500 yards end beyond.
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(Reliebility, burability, Base of Maintenance)
IxX. SUPPORTING STATEMENTS AND EXTRACTS

To evaluate & rifle with regard to reliability, durability, functioning
and ease of maintenance it 1s necessary to be able to compare it with other weapons in
similar stage of development. Account has been taken of this factor. The following
extracts and summaries also do not list AR-15 deficiencies which were corrected as a
result of varicus tests and vhich bave been proven to have been eliminated by later
Army tests. The weapon as tested since 1960 bas been in its developed, producticn

1. The fqllowing are extracts ani/or summaries from the first (1958) U. 8. Amy
Ordnance engindering test report on the AR-15 rifle:

A. Time required to "field strip" the AR-15 in comparison with the

M-1l rifle;
(Seconds)
AR-15 M-1 RI!'LE
Disassenmble cperating
parts 6 21
Assemble operating
parts 6 k8

(page 32, ref. N)

B, "The AR-15 rifle is convenient to clean. During the endurance test
(6000 rqunﬂ.a per rifle) the bolt group was not disassembled for cleaning in order to
observe the effect of fouling on funct:loning No malfunctions occurred which ceuld

be. n‘l’-tri‘buted. to lack of cleaning."
(pege 61, ref. X)

C. "The design of the AR-15 is favorable for obtaining a high level of
function apd endurance performance. The design of.the rifle is simple apd effective.
?nrt.s which serve as piston, operating rod or slide on arms such as the present stan-
" dard U. B. military rifles have been replaced by a tube which is & stationary part,
and the maintenance, malfunctions and bmakages associated with these parts have been
eliminated, The spring which retwrns the operating parts is located in the atock,

" & space which 1s not utilized in many rifles. :This location is advantageous since it

permite & large spring to be used, the spring-is not affected by the hest of the
‘barrel, and the spring is in direct line with the recoiling parts. Parts which act
‘a8 :Lmra ‘heve beep eliminated as well as the friction ‘points associated with these

pa.r'bs.
_ " UNCLASSIFIED
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The initisl ordnance engineer raln test damaged the AR-15. The barrel
then was replaced, during the test, with the present barrel which is 2 oz. heavier with

. the following resulis:

WATER REMATNING IN BORE AFFER BEING FILLED IN
VERTICAL POSITION AND ROTATED (Av. 5 trials)

Caliber ngle rotated Water remaining in bore!
degrees) . " (grains)
.22 0 163.5
.30 0 81.8
22 45 8.3
.30 45 6.9
22 90 6.7
30 90 8.3
WATER FLOWING INTO BORE WHEN WEAPON SUBMERGE
Caliber Total water in bore al remainingiin bore
.. o ar gr
22 2 2
.30 13 5
A RIFLE SUBMERGED 2 MIN, TEEN FIRED W/0 ATTEMPTING mm_.g@mn
:' AR-15 Normal operation. lo danage
M-1k Barrel ruptured at 2 poinmts

. (page 69, ref. X)

« « « "he. AR-lS riﬂe m ﬁ.red. without demage to the rifle with
70 grains of water in 'bhe ‘breech end of ‘the bore. The modified barrel was bulged when
the rifle was fived with fifty drops of water in the bore at the muzzle end. Fifty
‘drops of water in the caliber .22 bore is équivalent to & five inch colwmm. This
mmqmﬂs the anount of water which would be expected to accumulate in the bore in
& five-hour exposure to moderate rain with the bore positioned vertically (assuming
_thet no water leaked past the chambered cartridge). The volume of water which would
" mccwmulate in a caliber .30 bore under the same conditions,would be 1.9 times as great
‘a8 that accupulating in the caliber .22 since the amount collected wvould be in propor-

tion with the bore area.”

"A loss of accuracy and velocity would probably result from
& bulged bore. Only a limited amount of data are available on accuracy in barrels
with bulged bores. Two T35 rifles gave (7.62 cal M-1 rifles) an average mean radius
of 1.9 inches at 100 yd when fired from a bench rest before being subjected to the
rain test. After the rain test, in which both bores were bulged, the average mean
-radius wae 2.85 inches."”
3 ter o r ey UNCLASSIFIED
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" Conclugions, - . . The original barrel installed on this

rifle (AR-15) was too light to be fired sa.fely with water in the bore. Nowever, a
modified barrel demonstrated a level of safety comparable with that’ of standard rifles.”

(MB 61: 70, TL, ref. R)'
2. The following extract is from the report of the 1958 Service Test of the AR-15
rifle condupted by the U. 8. Amy In.fa.ntry Bon.rd
" ANALYSIS - The test rm.e (AR-15) is simncmﬂy more
reliable under simulated combat conditions than the contrcl rifle (M-14)." . . .
3, The following extracts or sumaries are from the report of the '1958/59 Army
Arctic Bervice Test:

" Although the gas systems of the two test rifles (AR-15) were
never c:l).gmd, each rifle functioned properly for over 10,000 rounds ('.l'.'est Fr. 2,
incl. 1 . .

(page 3, ref. K)
" Attempts were made to fire two each AR-15, M-1h, BAR, and

M-1 rifles at ambient temperatures ra.ng:l.ng from - 53°F to - The two AR-15 rifles
were the only rifles that functioned".

(page &, Tef. K)
" Bullets fired from M-l rifles, . . . keyholed at 4hi9 and
4826 rounds reapecthelv (Inci. 9) (N:L‘I.:I.ta.ry charscteristics for this weapon specify

barrel 1ife of 10,000 rounds. . . . . Bullets fired from AR-15 rifles, . . . keyholed
at 9137 and lO,DBh rounds nspectively (Inel. 7). (Military characteristics :E'or this

weapon specify barrel life of 5000 rbunds.)"
(pages 17, 18, dncl. 1, ref. K)

" The barrel of the M-14 rifle became hot, causing stock and
handguard to char apd bwrn after approximately 200 rounds were rired automatic at an
ssbient tempersture of - 36°F. Nandguard was rendered unusesble.”

(page 18, incl. 1, ref. K)

k. From the 1958/59 U. S. Army CDEC test:

"5. Conclusions

* UNCLASSIFIED
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""b. "By opinion poll, thé experimentaticm “$roops favor the
LWHVYR system, as represented by the Amalite 5 because of its demonstrated characteristics
» of lims. of “i‘ht’ n:-iaﬂit"’ NI I

(page 3, ref. 1)

7. J¥rom the second U. 8. Army Engineering test of the AR-15 conducted in 1960:

« » " The average malfunction rate with the rifle held

normally was 0.25 per hundred rounﬁs. Only 10 parts wére broken in firing 18,000 rounds
in the endurance test. . . The AR-15 gave near normsl performance in the un].ubrica.ted,

dust, extreme cold, and rain tests, and it cample ted the mud test.". . .
(Abstract, ref. X)

" Only the bolt and bolt carrier assemblies were removed from

the rifle and cleaned after each 600 round firing cycle in the endurance test. The
chanber was cleaned with a brush after each firimg cycle, but the bore was not cleaned
dwring the endurance ust. No stoppages occurred which could be attributed to lack of

. maintenance in- this test.”
(page 23, ref. K)

’ 6. From a technical evaluation of the AR-15 rifle made by the Technical Director,
Eglin AF Bage in 1960:

The evaluation begins with a summary of the qualifications
of the author: . . . "16 years (1940-1956) of testing developmental shoulder weapons

for the Ammy at Aherdeen Proving Ground. In eddition to the ahm e:r.perienee aa Project
Pogineer, Ssction, Branch and Division Chief, the writer holds a "master" classification
in twp fields of rifie competition in registered matches of the National Rifle Associa~

tion. Prior experience is necessary to provide comparative d.ata. of present standard
weapons when they were in similar stages of develomnt. -

" A study of the above referenced attachments shows that the

AR-15 performed exceptionally well during the recent tests at Aberdeen. Functioning
.and durability were excellent in comparison with the M-lk rifle, especially at a similar
stage of development. The AR-15 was outstandingly better then the M-1i in performance
under adverse ccphat conditions, such as, wnlubricated weapon, -axbrm cold, severe

. dust, excessive mul, heavy rain, and -uatsined rapid firing. . . .

" A complete diseussion of the mechanical design and construc~
-tion charagteristics will not be ‘given here. . . . However, certain basic features are

- - UNCLASSIFIED
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worth stressing. Perhnps the ‘moat :ulportant is the simple systen which feeds trapped
gas to the holt carvier without use of moving parts. A second major design feature is

. the direct looking of the bpit to the barrel. This permits low strength, precision

casting of the complex receiver bouming. The in-line stock design, plus the other two
festures just mentioned result in & 1a:rge number of simple components which can be’

. fabricated by mcrew machine techniques. The completely inclosed mechanism is a njor

factor in the fine performence under sdverse conditions.

" The M-l rifie, the M-l and M-2 carbines and the M-1% are

notoricusly difficult and expensive to msnufacture. It is estimated that the AR-15
eould be preduced at about half the cost of an M-1h and that lees difficulty in pro-

d.mins s properly functioning wespon would result.””
(Appendix X, ref. 0)

7. From the 1962 CDIC functional and combat test of 1000 AR-15 rifles in Vietnam:

Results, Combat Evaluation

"(c) It 1s easier to maintain the AR-15 both in the field
and in gerrison than the M-l rifile, BAR, msub-machine gun, or the M-l carbine.

"(4) The ruggedness and durability of the AR-15 are camparsble
to that of the M~] rifle and suyperior to that of the BAR, sub-machine gun and M-1 carbine.

"(e) . . . The high degree of reliability and trouble free
performance of the weapon reflected in previous test reports . . . was also noteworthy
duyring testing and evalurtion here. No parts breakage was encountered vhile firing
80,000 rounds dyring the comparison test. Only two parts have been issued to date to
replace breakage for the entire 1000 weapons. Stoppages on the AR-15 are easily cleared

by the individual soldier through the spplication of "immediate action.”
(pages 4 and 8, ref. R)

"72 AR=15 rifles were carried into action (airborne asssault).

'The drop rone was barely ac¢ceptable and many troops landed in high trees. Several LM3's

md. .HR' 8 were not operatiomal after the drop. Only one AR-J.5 was reported slightly
demaged (damsged pistol grip) and all were operstional. . .

L L [ ] [ ] L] L] L ]

" « o Landings of the troopers were much rougher than normal.
m:- tyoops landed in high trees. This subjected the individual weapons to a much more
severe test than wsual. BSome of tho 1M3's and BAR's were not operational after the jump.

All AR-15'as were fumctional. . . "
(peges 5 and 6, ref. R)
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COST ARD LOGISTICS

ITEM X. The AR-15 rifle (as well as its ammmition) costs less than the M-1i and can
be readily produced in good gquality, with significant logistical gains both in

CONUS and in the field.

The AR-15 rifle is considerably easier to manufacture than the M-14 rifle
because of design features previously described. The receiver, which is the most
difficult part to mamufacture on most rifles and which has been especially difficult
with the M~14, 1s made from low strength precision cesting. The majority of other
parts sre made by autamatic screw machine, and the stock and the handguapd are molded.
Sufficient quantities of AR-15 rifles have been manufactured (about T000) to indicate
that there should be no special problems in quantity production. As an additional .
assurance factor, the product of this pilot production Hias been troop tested in the

fHeld.

The tots) program cost of the M-1h rifle for FY 61 and PY was $16k per
rifle. This high cost reflects development, production base, and special problems
encountered in producing this weapon. The average program cost for all years through

__ FY 62 was $147 per rifle. The programmed cost for FY 63 is $114 per rifle, reflecting
the solution of the production problems and the amortization of the production base.

. . The cost of 50,000 AR-15 rifles at 5000 per month (no facilitization) is
estimated to be $101 per rifle. (Note: the UBAF is bi?ing 8,500 rifles at $107 per
rifla}. . The cost of the AR-15 in quantity production (case: 500,000 rifles at 25,000

per month, $6,000,000 facilitizetion required, one shift), prior to amortization of

prodnction base, is estimeted to be $100. After amortization, the cost ié estimated

to be-$88 per rifle. This cost should drop further with leafning curve improvement.

Another case, if guantity production were desired, would be that of having the ccmpanies

vhich have been facilitized to manufacture the M-14 rifle make such parts and components

for the AR-15 for which their machinery mey be suitable, with the present manufacturer
of the AR-15 rifle acting as project manager, responsible for assembly and quality
control on & Tixed fee basis. This case has not been studied but might well reduce

produstion base cost.

The current production capability of the present manufacturer of the AR-15
rifle appears to. be 2500 rifles per month. On the basis of available information, it
appears that this could be increased in four months to 5000 per month maximm, but

Jthat, further increase would require facilitization. The manufacturer states in a formal
-produstion propoaal that, for a guantity order calling for a rate of 25,000 rifles per
month, hs ecould begin producing rifles T months after delivery of tools and equipment

» and would reach 25,000 per momth in an additional 3 months.

Prograxmed cost of M-1% smmunition for FY 63 is $00 per 1000. Estimated
coat hased om firm price quotation from a manufacturer, for AR-15 ammmition is $6T
per 1000 rounda which is also the price at which the Air Force is buying 8,500,000
rounds. This cost should deerease to $60in:high:guantdty:productidns. I Reduoed: smmunition
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costs would be & major savings, since ammmnition, as a consumable, 18 a major cost. On

the basis of quantities of ammunition programmed per M-1h rifle, ammnition costs about
1.5 times as much as the rifle. Ammmition requirements for the M-lh rifle through FY 67

" appear: to be about 245 million dollars. A similar amount of AR-15 ammmition would cost
80 million dollars less.

Current axenmnition production capability of the present manufacturer of the
AR-15 cal .223 round is 1,500,000 rounds per month, with an apparant cepability on presen
machinery of 4,000,000 rounds per month. There should be no difficulty in the industry

of producing the necessary ammmition.

. Other loglstical advantages of the AR-15 rifle and its ammunition are cbvicus
from the physical apd relisbility characteristics described elsewhere in this report.
Bavings which would result from the reduced weight and cube of anmunition which must be
stored, handled, and transported would be eppreciable. Thke quantities and costs of
spare parts and Tequired maintenance are less than for the M=1hk.(the cost is less than
half). The lesser weight of the AR-15 rifle and its smmmumition are particularly attrac-
tive in economy and effectiveness gains offered in the area of bdattlefleld, and stra-
tegic, air mobility, as air mobility is increasingly stressed for ground forces.

o Procurement of the AR-15 rifle would introduce a round of ammunition which
is not standard in NATO. While the matter is not examined in this study, certain obser-

. vations can be made. Major parts of the world where rifles are likely to be used by
U. 8. or U. B.=-supported forces during the next 10 years are not in the NATO aresa.
Introduction of the NATO round into these areas for hand held weapons would increase
rather than decrease standardization problems in those areas (in most instances the
M=} rifle and/or NATO round could not be effectively used by the indigemce™furves:
concerned .. because of the excessive weight and recoil of the weapon, with respect ¢
indigenous physique, resulting fram the 7.62 ma NATO round). On the other hand, in
any such area vhere the AR-15 might replace N-1°s; BAR's; carbines, and submachine
guns in the kends of local forces, there would be standardization gains both in ammm-
nitior end spare parts. For the present, currently produced M-lh rifies and smmmition
meet the NATO committment to that area. For the future, the wisdom of retaining the
present 7.62 mm round in NATO on an indefinite basis may be guestioned in térms of the
long range effects on weapons development in the member NATO countries. Since the
HATO round is not up to the state of the art, in either effectiveness or cost it can
be expected that the member countries will, in time, become increasingly uneasy with
ite retention. In fact, several NATO countries already are seeking lighter rounds.

: Adoption of the AR-15 caliber .223 round would result in the rifle and machine
gun having different rounds of ammunition. This is not considered a significant problem
either tactically or logistically; and, in fact, machine gun loadings are not reedily
useable in rifles as packsged. Retention of the M-1k rifle will require caliber 45,
and possibly carbine, ammmition to be retained and, in addition, has introduced the
grenade round. In the long run machine gun ampunition may be standardized on the lighter
round to take advantege of the increased lethality, lighter weight system and lower cost.
The fect that in the interim the machine gun uses the NATO round assists the adoption of
. the AR-15 ¥ifle since it insures that 7.62mm ammunition mede excess by this action, if
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any, can be consymed in machine guns.

. In quantity production the item coets of the AR-15 rifie, ammnition,
spave parte, apnd accepsorjes would be about two thirds the FY63 item costs for
coryesponding items for the M-l4 rifle system. . In sddition, the costs for the
. M-T9 gremade Jauncher ($118 per weapon) would be eliminated. (C)

LY
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(Cost and Logistics)
%K. QRTING S S AND 8
1.
RIFLE, M-1h
PROGRAM ARD COST DATA
(Quantities in thousands; amounts in millions)
APPROPRIATION - &P FY68 '
- RDTAE . " Mm.7 - 0 - .0
PEMA Whs.6 shS 38000 $38.0 300.0 $33.6
Bm m - lh-a - lns - r'o
. MARINE CORPS

PROC., MARINE CORPS

e oie Slers 87wt
W%‘ $164,16 $130.67 $11h .44

In addition to the a:bave, the ‘Pollowing amounts have been pro-
grameed :I."or gpare parts for the M-lh rifle,financed by the Army and Marine Corps stock

Tunds s
CFI6L & PY  _FI62 FY63

0 ' T.QM .m 205M
% CORPS 2. M 1.hM M

From the above data the averaged progremmed cost for spares per
,;vifle 1a $12.
Source : OSD(Budget)

UNCLASS(FIED
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1958 m 960 196 1962
74614 Avesnal hoo.6% - 181,50 :
0114 thie:oai Corp. . - 123-1-6 ﬂg; h % 13;;?
Harrington chardson - 122.43 1 0 2 12
Thoupscn~Ramo-Wooldridge - - gh.73 3 ¥

(Rifle, ORD7, tests apd test equipment, and ECO's)
Source: 0SD (Budget)
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3. A.

Deliveries in FY 1068 |
. . 8ud prlor yesvs 408,844 106,500

Programmed Deliveries

in FY 1963 . -%g.aﬁi 63,500
. TORAL 782,129 170,000
Reguirement to > (1.
1.8, Forees mEﬁWﬂP 351,654 -
(plus trainivg) |
M-1' 1.n’:minté:j-y by end of - |
TY 1963 1,434,988 166,960

Worldwwida Asset Obdect§'Na

(1ncloaing substitutes 2,023,631 34,530

“'smm has a requirement of 212,201.

Total
515, Jub
351,654

1,601,948

2,338,161

_Rqundowt for agtive Army involves an addibional 235,927 (& percentage of

vhich goes to Burqpe.)

B,
Tobal ' - Contract
Bched - Accept-' Current Un¥elisly-  Schedule

Conbrackor. m__m_ ~Orders  _ered = Rateg

Soringsied Avmory, Mags. 167,107 112,802 -,-o,soosmsf; 55,305 1,000/Mo.

" arrington b Richariscn,

Worgester, Mage. . hﬁa,saa 336,082 -22h,500(FY62) 184,500 25,200/Mo.

0lin-Nathieson Corp:,

|New Fayen, Coon. - . 906,500 87,500 algoofggo; 119,000 12,000/M5.
‘fhmson-ﬁamo-molﬂ-rim; J.oo,ooo =, 100,000(FY61) 100,000 12,000/Mo.

Estimated
“Completion
%

Sept 63

Nov 62
May 63
Sept 63

clmlanql, Ohio " to start to attain in
L Nov 62 :prg:oxt'r nos .
- R start
. npmaie 5915 5T, A R
UNCLASSIFIED



th;gg of M-1lh Rifles

Air Foyee - Only test guantities
* Coast Guaxrd-Only test quantities

Marine Corps

Army

A.

20
3

105,337
i32, 00k

32,

UNCLASSIFIED

Contrac [-) 1 ontractors
_ Approximate
-Springfield Atmory T10 About 8
H&R 1,023 “$&) Subcontractors
0lin-Mathieson 1,000 Subeontractors
T-R=W ?2 Subocontractors
(eurnnt

Avmy hap been provided funds to procuré 300,000 rifles
B. Marive Corpe will provide funds to procure 63,500.

Aryy qurrently revieving proposals’ submitted by the M current producers and
* ghould award contract hy end or wbk - J.T Ausust 1962."

Source: OfD (TaL)

UNCLASSIFIED
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k. The following information was extrected or compiited from a 1961 Ammy plen
for modernization of materiel:

h}

A
Pl Yy Lot
M-1k rifle 1.5M 168.0M
Ball ammo 1.565M 1590.8M
Blank smgmo 1.036M 88.0M
Begonet, knt T PR
e 1. o 1M
§25.315
B. The above program calls for 1043 rounds of ball emmunition, and 690 reunds
of blank ampunition, per rifle.
C. 'J.'ha*eost of an M-1k rifie .biped{for M-1% rifle in BAR replacement version)
is $30.
D. The cost of M-14 rifle smmnition under this program per 1000 rounds:
Ball Blank
$102 $70
E. The ratio of cost of smmunition to cost of rifle 1s 1.5 tofl.
(248 wersus 1684 dcllars) - { raita-22)
The following informetion was extracted or computed from the 1962 Army précurement
1ist:
A. The FY 63 programmed cost of ammmition per 1000 rounds:’

0} Bapk

(zef. ¥)
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6. A letter of the Colt Patent Fire Arms Manufacturing Company, Incorporated, of
5 June 1962 provides the following information:

. For a fixed-price, incentive type committment providing for a maximm uypward
ustwent of 10% end with the government supplying the tool:lng, thc unit price would be
for 150,000 rifles ($96 for 100,000, $101 for 50,000

The present production rate of AR-15 rifles at Colt 8. about 2,500 per month

(1nc1udin¢ production for USAF). The Company states that a production rate of 10,000
or 20,000 (depending on the size of the order) per month could be achieved in 12 menths

from the time of contract.
(vez. T)

7. Btudy of a formal Colt proposal for production of AR-15 rifles, prepared in
August 1962, provides the following informationt
Baged on a contract similar to that described in paragraph 6 ebeve, with
an upwerd maximm revision of 15% and the government providing the tools for approximately
.#;»6 nillion (not firm) and on the basis of 500,000 rifles to be provided at 25,000 per
month, the wnit price is quoted by the company as $87.77.

. The Company states that it would begin delivery of finished rifles seven months
after delivery of equipment and tooling and would reach a volume of 25,000 per month in
three additional months. Production could be approximately doubled by adding a second

ehift or providing additional plant and tooling.
(ref. X)

8. A Remington Ams Company, Incorporated, letter of June 1962 contains the follow-
ing information: '

The price of .223 ammunition quoted by the Company is:
(Depending upon the packaging)

Amount (rds) _Price/1000 Price/1000
50,000,000 $67.75 $68.70
5 100,000,000 66.75 67.70
150,000,000 65.75 66.70

.On the basis of 50,000,000 rounds, amunit:lon would be delivered at approximatel)
1,500,000 rounds per month from the time the contract is received wntil six months. There-
after, it would be delivered at the rate of 4,000,000 per month. For quantities over
50,000,000 rounds the Company would comsider installing additional capacity.:

9. letter from Colt Patent Fire Arms Manufacturing Company to USAF of May 1962:
- The price of AR-15 8,500 rifies to the USBAF is $107 per rifle.

‘s"Eé-m UNCLASSIFIED. : |
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SEGRET

The price of 8,500,000 rounds of AR-15 ammunition to the USAF is $67.75/1000
rounds. '

"e « o If expedited shipment is required, we can produce 5000 rifles
per month on & three ghift basis. We would need at least four months production lead
time to reack this quantity output.”

(rer.. %)

10. The cost of ORD 7 items supplied with the M-1k rifle, as computed in the unit
cost in paregreph 1 sbove, is comparable to the cost of similar items inecluded by the
manufasturer in the unit cost of the AR-15 rifle. (The difference is three magazines

versus & grenade lawncher.)
The cost of & bipod for the N-1i rifle (BAR veraion) is $30. A bdiped is ot
_moded with the AR-15 but can be purchased optionally for $5.

.. 'The cosk of spares, for the AB-ls mfle in asccordance with amounts proposed

'by tho Company, 1e $8 per rifle, (Note: Based on field tests to date the amownt pro-
posed by the Company is more than would be requived. Initial purchases (FY 61 and PY)
for the ¥-14 rifle were per vespon. The average for all years, Ammy and Marine

Corps, through FY 63 1# $12 per weapon,)
(ree. V)

UNCLASSUEIED
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