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| ntroduction

From the end of the Second World War until the height of the Vietham War in 1968,
the United States Armed Forces sought to improve its shoulder fired rifleshhnougasing
firepower. The United States sat at the forefront of small arms techretitiyyy end of the
Second World War, being the only combatant nation to issue semi-automatic weapons to
every soldier. The M1 Garand service rifle, the first semi-automatidastd service rifle
anywhere in the world, gave the American G.I. a distinct advantage over hisrexig/ in
the Second World War. The semi-automatic technology of the American niélesased the
rate of accurate fire several fold over the nineteenth century relgrdefielded by other
armies. However, near the end of the war, high-ranking officials in Unitees$tainy
Ordnance, the chief research and development agency for the American Armex) Fanc
that the American arsenal needed improvement and streamlining.

The M1 Garand, so revolutionary when adopted in the 1930’s, began approaching
obsolescence by 1945. The Second World War spurred great leaps and bounds in small arms
manufacture and design. Germany pioneered new ideas in rifle design, maeuy&awd
cartridges culminating in th8turmgewehseries, the first assault rifles. These rifles used
stamped sheet metal pressings and Bakelite to create light weighthil were easy, fast,
and inexpensive to produce. The effective use of these rifles influenced the arms
development programs of several European nations following the war. Howeved Unite
States Army Ordnance paid little attention to the German wartimeagenehts.

The high-ranking officials of United States Army Ordnance saw the &erm

developments as crude and desperate, a mere consequence of shortages in vital production



materials. According to the conservative mentality of United Statey Ardnance, a proper
rifle came from finely machined forgings of steel, stocked with hardwood suzichsor
walnut. The only German wartime development imported to America was the idea of
intermediate length cartridge. However, the short-ranges of theésdges motivated
American ordnance officials to modify their version of an intermediatadgetto suit their
traditional long-range performance standards.

The post war environment and developing Cold War gave birth to the North Atlantic
Treaty Organization (NATO) in 1949. This alliance system sought to standandakarms
designs and cartridges to solve the logistical problems encountered in the Second ®World W
In 1950, the divergent European and American small arms developments came into
competition with the first set of light rifle trials. The European rifles stiiechby Belgium
and the United Kingdom for performance testing contrasted greatly withdhetraditional
American design. These rifles were more than just competing designsefinesented stark
contrasts in the vision of modern infantry warfare. While the Europeans saw modetryinfa
warfare characterized by fierce short-range engagements wigh adlume of fire, the
American vision of future wars continued to focus on the need for long-range qrecisi
engagements requiring full power cartridges with high accuracy.

The resulting competition between European and American designs idgestand
rifle platforms seriously strained relations between the United Stadethe United
Kingdom. The nearly four year long ordeal ended with the European nations liieating
to the American desire for a long-range powerful rifle cartridge, hopingpthié of
cooperation might help in the NATO adoption of a single rifle platform. This conce$sd

by the United Kingdom, ultimately failed, as America continued along itspgath of arms



development apart from its European allies. This outcome of the European-Anméléca
divide only contributed to the eventual failure of NATO weapons standardizationtase
The injection of nationalism and domestic politics prevented the realizatiareafrdining
logistics amongst NATO allies. NATO eventually adopted a singleadt&idge based on
the American vision of modern warfare in 1954, but could not agree on a common rifle
design, resulting in the adoption of multiple rifle platforms in the organization.

For a brief time in 1956, the traditional source of military arms, Uniteg<sSfrmy
Ordnance, faced a challenge from the domestic commercial sector. THienmedv
Armalite, an arms division of a well-established aircraft manufacturer, h@oteérman
developments of World War 2, and sought a different path to the same end, a light weight
rifle. Armalite used new aluminum alloys and plastics technology in plaite stamped
steel and Bakelite construction of German wartime arms to create &flghthe resulting
rifle, the AR-10, ultimately came too late to halt the adoption of the more developgd Arm
Ordnance rifle, but created an interest amongst high level American yntitarmanders in
finding alternatives to traditional rifles.

While on the surface, United States Army Ordnance looked solidly united in its view
on modern combat, strong dissent ultimately grew from civilian analystscamdgr
ordnance officers. From 1950 to 1953, several studies began to shed doubt on the official
traditionalist views held by top Army Ordnance leadership. The OperatioesiRbffice
of Johns Hopkins University studied rifle effectiveness in the Korean War in 1950jnmgvea
the inability of infantry soldiers to fire rifles effectively past 30@0dg Some engineers at the
Ballistics Research Laboratory, aware of limited range warfar@ied& created effective

short-range cartridges based on the small caliber high velocity conceptombept sought



to avoid the short-range, accuracy, and power limitations of the intermeditidge, while
maintaining the benefits of lighter weight and greater firepower. dtéiy, the traditionalist
Chief of Army Ordnance Rifle Development felt threatened by the newdzgrtprojects and
used his authority to assign a low priority to all reduced caliber projectdowhgiority
status significantly reduced funding for all small caliber projedtsdethem out of the
competition against the traditional rifle projects promoted by Army Oranaficials.
However, the studies and projects backed by these civilians and junior offeaiedcan
interest outside Army Ordnance in promoting dramatic technological changeaponry.

In 1957, the separate paths of American commercial arms development and the new
weapons approach of junior ordnance officers converged. High ranking militesrein
Continental Army Command requested that civilian arms makers develop prototypes
specifically made for the small caliber high velocity cartridgégy shared the earlier
research of the Ballistics Research Laboratory with the ArmaldéMinchester Arms
companies. The resulting 1959 tests of the newly-developed rifles, especiallyrtaktdr
AR-15 model, offered the first significant domestic competition for UniteteStarmy
Ordnance. However, decisions about the ultimate choice of design remaineddgesa. S
suspicious events occurred during the trials of the Armalite AR-15, suggesiotggaand
biased testing procedures on the part of traditional minded Army Ordnarcial aff

In May 1957, America replaced the M1 Garand with the M-14 rifle, a marginally
improved version of the Garand that fulfilled only a few of the original requiresaced
upon the developmental Light Rifle Project. While this caused little contrquéesiv-14
project became an ordeal of failure upon failure on the part of Army Ordnanceddpt®on

of the M-14 in May 1957 did not mean the new rifles made it into the hands of troops.



Procurement of the new rifles lagged years behind schedule, plagued by poormeartage
and political meddling in the business of contracting arms production to civiliam arm
manufacturers. The American public learned of the problems during the Betlinrisla of
1961, when the American garrison of West Berlin, as well as their reinforcent#ints, s
carried the old M1 Garand. At the time, this crisis symbolized America'sl gtgainst
communist aggression, but frontline troops did not even have access to the new M-14 rifles
The resulting congressional investigation seriously tarnished the iepuw&Army
Ordnance, and soon the Secretary of Defense began to look for alternatives tb4he M-

Colt Firearms bought the AR-15 design from Armalite in 1959 and from 1960 to
1961, the firm pushed hard to market the AR-15 to the United States Air Force. While Army
Ordnance refused to test the Colt AR-15 for consideration as an Army riflegritegBn
forced Army Ordnance to complete an objective series of tests on the AR-15, hehidlet
passed. The Air Force officially adopted the design in 1961, causing the SecretafgrdeD
to take notice of the increasingly good reports on the AR-15 rifle in various Tras
continuing problem of delays in M-14 production eventually caused the Secretarfen§®e
to end procurement contracts and close Springfield Armory, the research and develbpment
center for United States Army Ordnance. To supplement the meagentaohdM+14 rifles
on hand, the U.S. Military purchased nearly 100, 000 AR-15 rifles. However as future long
term rifle development projects became increasingly unlikely, and Aanbecame more
heavily involved in Southeast Asia, the Department of Defense officially atitmeAR-15
as the M-16 standard service rifle for all armed forces.

However, with the elimination of Army Ordnance’s monopoly of power on rifle

development, throughout 1963 the Secretary of Defense personally oversaw and exgated n



offices and committees to oversee the procurement of M-16 rifles. The rmbwida
Coordination Committee and inter-service feuding between branches of theymaised
significant delays and changes in both the M-16 and the cartridge it fired. Whenlihie M-
rifle finally entered full service in 1966, reports of severe malfunctions soon begatho re
the Pentagon. The rifle and ammunition that had performed well in trails rled fai
miserably in actual combat. Throughout 1966 and early 1967, the Department of Defense
failed to address the problem. Congress again became involved in the rifle issae af
congressional representative read a letter from a marine serving iaiefhe letter
testified that the M-16 was failing and servicemen were dying bedaeisil¢

malfunctioned in the field. The resulting investigation placed blame on Colt Fsgetiren
Department of Defense, the Technical Coordination Committee, as well &zl seve
individuals for the debacle. Secretary of Defense Robert McNamara, theesaetary who
had effectively shut down Army Ordnance for failing in its M-14 project as prbyea
congressional investigation, now faced the same crisis. Congress recommendgd seve
reversals in policy in order to get the M-16 program working properly and the rifle
functioning in the field. Ultimately, these changes brought reliability bhatcktolerable
levels. The M-16 rifle and procurement program continued throughout the Vietaabuer

remained severely tarnished in reputation.



The Light Rifle Project and NATO Standardization

In the Second World War, the United States was the only nation in the world that
issued autoloadirdirearms standard to all combat personnel. While the other Allies and
Axis nations designed and fielded some weapons that were autoloading, theseapenswe
never saw universal use as standard arms to all combat troops. Throughout the Seabnd Worl
War, the vast majority of both the United States allies and enemies continusaktbost
action rifles designed in the late nineteenth century as their standaodtodite. The U.S.
Rifle, Caliber .30 M1 (more commonly known as the M1 Garand or Garand after its
inventor) had been thoroughly tested in the fire of combat. Douglas McArthur praised the
rifle extensively, recollecting that at Bataan in the Philippines, he sg&tesome Garands
that had seen constant use for over a week without either cleaning or lubficaéoeral
George Patton said the M1 Garand wake greatest battle implement ever devided
Certainly, the Garand was better than the 1903 Springfield that it had replaced, but the
platform was far from perfect. It possessed several idiosyncrasiebdhahited States
Army Ordnance Department felt made the rifle inadequate for futurbatorhe Garand
was utterly reliable in the field; however, there were complaints from selamut the
Garand’s odd method of loading and feeding cartridges into the chamber.

Users of the Garand inserted a&m‘blo¢ or clip* of preloaded ammunition cartridges

into the rifle through the top of the receiver with the bolt retracted. While thisoochevas

! A gun that is autoloading has a mechanism thatsjae fired case or shell, puts a new one irchizenber
and prepares the gun to be fired by cocking thenhamnor striker.

2 Hatcher, JulianThe Book of the Garan@Vashington DC: Sportsman’s Press Book, 1948), 5

3 Stevens, Blake RThe FAL Rifle(Toronto: Collectors Press Publications. 1993). 2

* Technically, a clip is any type of cartridge-heigidevice used to load magazines (either fixecetaahable).
Common usage, though, frequently interchangesstime tlip' with 'magazine’. The first successfutiidge



fast, field use showed several problems with this system. First, on some Gdesnavhién
inserting the clip of ammunition, the bolt could come forward with great velocity under
pressure of the recoil spring and trap the users thumb between the bolt and the receiver
causing an effect known a&arand thumh The injury is something similar to what
carpenters sustain when hitting their thumb with a hammer while holding a nate pl

The second issue also revolved around the clip of the Garand. When a soldier fired
the last round from the rifle, the empty cartridge ejected from the riflehbudip was
ejected as well. Normally this would not have any ill effect on the user aflehédowever,
the ejection of the clip caused a loud and distinct ping sound. This sound could give away the
position of the user, a dangerous occurrence in fierce combat. The Garandaile@mes
a single shot rifle without the clip, causing concerns about the loss of effEds/eThe en
bloc clip could not be topped off with loose rounds of ammunition when patrtially full,
forcing the operator to fire off the remaining rounds of ordnance before he coukll head
clip filled to capacity. Several designers, including John Garand, sought to ninedify t
Garand in the late stages of the Second World War to rid the platform of thesesono|
operational issues.

The head of United States Army Ordnance Rifle Development during the Second
World War was Colonel Rene Studle€olonel Studler believed the deficiencies in the
Garand platform to be correctible and ordered the initiation of two Gargrdvement

projects in 1944, resulting in the T20 and T22 rifles. These new rifles, desigadeédy led

clip was invented by Austrian engineer Ferdinand Mannlicher. Also known as a 'stripper clip' initary
jargon, and as a 'charger' in England.
> Stevens, Blake Rrhe FAL Rifle2



by John Garand himself, experimented with converting the M1 Garand from semiagidt

to select firé, and from using en-bloc clips to detachable magaZifié® projects showed

some promise, but when the war was ending in the spring of 1945, Col. Studler terminated

both projects. The world was soon to be at peace, at least so it seemed, and there was no

immediate need to replace a good weapon with one that was only marginally better
Around the time that Army Ordnance was mulling over the idea of improving the

Garand in the T20 and T22 projects, it became apparent that the standard .30 M2 cartridg

had reached a state of obsolescence as well. The Second World War presentiethtenof

Army Ordnance with a rather precarious balancing act of research and dexte @muh

production. During the war, there were advances in the applied science of propekaats, |

in many other fields. The nevBall Powdef”, so named because of the spherical shape of

the individual grains, was more efficient than the older propellants then in usetfiolges.

Because this powder was more efficient than the older powders then in usetatreshbbth

a problem and an opportunity in the eyes of Army Ordnance and Col. Studler. The Frankford

Arsenal, found that if the new ball powders were loaded in the standard .30M2 cases, it did

not fill the case completely, resulting in a large air gap. When Frankfora&#rest fired

the cartridges, this situation of excess space in the cartridgeceases! greater than normal

ballistic deviation®. The seemingly obvious solution to add more powder to the charge was

® An autoloading firearm that requires a separategputhe trigger for each shot to be fired.

" A firearm's ability to alter the rate of fire. Theost common choices are semi-automatic, burstfidhd
automatic fire.

8 A removable container for holding ammunition thaty be in the shape of a straight or curved reteaide
ammunition is forced upwards by a spring and fodowthough the ammunition is held inside by thelfiges
until stripped by the bolt during the cycling o&thction.

° This is a trade name for a double-base smoketmsdgr developed by Olin Industries. The grains rave
spherical or flattened spherical shape.

1 stevens, R. Blaké).S. Rifle: From John Garand to the Mglloronto: Collector Grade Publications 1991),
93
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not feasible. While the M1 Garand was in most cases immensely durable, ispdss@geak
link in its gas-operated piston. The operating rod, which doubles as a piston, sti@tches f
nearly 30 inches with a dogleg at its mid section. The long, unsupported rod wasprone t
bend when firing heavier charges and bullets in the rifle. Both of thesesfaceated a spike
in pressure, which bent the operating rod, freezing up the weapon and making it useless
By this time, Army Ordnance was well aware of the reduced lengthdecgasrihat
German armed forces adopted during the Second World War in an attempt tacreate
effective cartridge while reducing the materials used in each roundnofiation. The new
ball powder would allow the United States to do the same thing, but unlike the Germans,
without sacrificing any performante Army Ordnance slated the .30 M2 cartridge for
replacement at wars end by a cartridge of the same power, but with a redgtiedfiebout
half an inchi?. This would consume less critical materials, such as brass, per eartridg
would stretch supplies on the producer end, but also allow the average soldier to carry more
rounds of ammunition per pound. However, research on this new cartridge, named the T65,
received a low priority until the war endéd
It was at this time that Col. Studler began to think about replacing the M1 Garand
design with something completely different. The Garand would not be well suitiee hew
cartridge, and a lengthy conversion process would still not rid the Garknaof ritls
disturbing idiosyncrasies. In April 1945, Col. Studler summoned a small group dalspeci

weapons designers to a meeting. The first participant was K.J. Lowe, asidsign the

11 Stevens, R. Blakd).S. Rifle: From John Garand to the MZI2
12 H

Ibid. 93
13bid. 93
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Remington Arms Corporation working on the T22 project at the'fifiring the war, arms
production had inundated the large government arsenals, so firms like Remington ofte
received government contracts to produce these experimental prototyped! inusnbers.
This formed a tight relationship between that company and the top levels of Adngi©e,
and hence Remington was to be included in new developments as well. Lowe recorded the
meeting, which took place on April 6, 1945 at Col. Studler’s office.

At this meeting, Col. Studler introduced K.J. Lowe to a man named Earle Harvey,
young designer at Springfield Armory. Harvey had consulted with Col. Stedientty and
the two had agreed to build and develop a new rifle based on Harvey's designs. The design,
designated T25, would work in a principle similar to the current Browning autonflj
but the T25 would be a new standard issue'fiflewas to chamber the newly developed
T65 30 caliber cartridge, use a box magazine, and weigh seven folode carefully
evaluated the new idea at its current point of progress, which he deemed wouthlyeof f
development. Col. Studler then offered Remington Arms a $46,000 contract for Remington
to design, test, and refine one working prototype. This prospect was mostvatti@cti
Remington since the T25, unlike the M1 Garand, did not need any specialty machinery to
manufacture. Harvey designed it for economy and ease of manufacture. Springfiely A
had learned a lesson after the massive issues it experienced in gettaing$tér Arms
Corporation equipped and tooled up to produce their large M1 Garand production order

earlier in the Second World War. This was the beginning of what was to becomeaadbng

4 bid. 93
15 bid. 97
18 pid. 97
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arduous project to replace the M1 Garand. It was the beginning of the Lightwdlght Ri

Project.

In 1950, the Cold War was materializing and escalating. The rise of a new open
conflict between the Soviet Union and the United States and their allies sedmtach
possibility. Col. Studler, still in command of Army Ordnance Rifle Developmantped up
research and development into new rifles that would replace the variety @frfoeghen in
use by armed forces of the United States. Studler slated the M1 Garand, M2 aatbMe,
the Browning automatic rifle, and the Thompson and M3 sub-machine guns for regatcem
by a single rifle. The criteria for the Light Rifle Project wérat the rifle be in 30 caliber,
weigh seven pounds, have select fire capability, and performance equal to theavid Ga
and its cartridg€. Several government designers began to work on rifles to meet these
requirements. However, as the United States and its allies formed theAtlantic Treaty
Organization (NATO) 1949, there was about to be a showdown between allies over rifle
development, procurement, and NATO standardization.

During the summer of 1950, the recent American developments underwent testing at
the International Rifle and Ammunition Standardization Trials at the Abeng@ing
grounds and Fort Benning, GeordfaThe entire NATO testing project was under the
supervision of the Chief of Army Ordnance Rifle Development, Col. Rene StudéensTaf
arms designers from Canada, the U.K., Belgium, and the United States gatheeddat® ev

the performance of three rifle platforms and two new cartridges. ThedJihgdom’s

" McNaugher, Thomas IMarksmanship, McNamara, and the M16 Rifle: Orgatiizg Analysis, and
Weapons AcquisitiorfRand Paper Series 1979). 13

18 Ezell, Edward and R. Blake Stevefise Black Rifle: M16 Retrospecti@oronto: Collector Grade
Publications 1987). 3
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Armament Design Establishment submitted their EM-2 rifle, a bultfgmfiguration in

their newly created .280 caliber intermediate cartfiigehe Belgian government offered its
FAL, the Fusil Automatique Leger, or Automatic Light Rifle, designed byitireFabrique
National d’Armes de Guere in the British .280 cartridgéhe American entry was the result
of the five year long Light Rifle Project, the T25 rifle prototype designeBarle Harvey of
Springfield Armory in the newly developed and finalized 30 caliber T65 cartfidikthree
entries were not fully developed and still in the experimental stage. Alflgewent

through accuracy, reliability, durability, and lethality tests. Thetssteclared that no rifle
was fit for adoption at that time. However, the American entry was the |ledstrpd by the
Infantry User Board at Fort Benning. The Belgian FN-FAL was the netiable and most
preferred by the testéfs Testers liked some the compact nature of the British design, but the
bull pup platform was not very appealing to the users. The .280 British cartridgeet a1t
and the EM-2 fired was deemed only acceptable in terms of lethality, but was pigisigd
for the low recoil that it generated, since this resulted in faster taigasaion on follow up
shots in semi-automatic mode, as well as more control in fully-autdiaticie. The fact
that the American submission came in last in every aspect excepiinagatl long-range
lethality enraged Col. Studler, who thereafter became more personally hvo e

development of an American riffe

9 A type of compact rifle characterized by the lémabf the action. In a bull pup, the action/ejentport is
located in the area normally occupied by the sstiidtk of a traditional rifle.
2 A medium powered military cartridge capable of colied automatic fire, but designed for use in ladized
rifle.
2L Ezell, Edward and R. Blake Stevefiibe Black Rifle: M16 Retrospecti@
22 ki
Ibid. 3
%3 Stevens, Blake Rthe FAL Rifle35
24 . . . . oy . .
With a single, continuous pressure on the trigther ability to continuously fire
% Ezell, Edward and R. Blake Stevefise Black Rifle: M16 Retrospective
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From the moment Earle Harvey’'s T25 came in last place in the usertefte was
ultimately sealed. Although development on the T25 did continue, it lost high priatitg.st
Col. Studler threw his weight behind other rifle platforms. The idea was now ta lbflee
design around the battle proven M1 Garand. Compared to the old M1 Garand, the new
British and Belgian guns were unreliable and inaccurate. The Garand haal sexiasic
merits, as it was almost indestructible, a fact proven when it underwent egtersding in
the 1930’s. The testers back then could not destroy the M1 Garand beyond repair, even by
shooting grossly overloaded .30 M2 ammunitionif itlohn Garand, even though close to
retirement, returned to the project in 1950 to continue where he had left off in 1945 with his
T20 and T22 designs. Another Springfield Armory Engineer named Lloyd Corbett began
working on another Garand based project, the T37. After the 1950 tests, the Ordnance
Department noticeably and increasingly became more recalcitrantentslity, trying to
be modern while sticking with and modifying older battle and time proven designdessd i
At the same time, the demands placed on these weapons development projects were
completely unrealistic.

It seems that after the failure of the five-year T25 program at the 19868 eétests,
the top officials in the United States Army Ordnance Department becaitenttyil
conservative, relying on tradition as the guide for future development. Tlaesedegnored
the experience of U.S. allies and enemies in the close confines of urbarewarfag the
Second World War, as well as most of America’s own fighting experdungeg the war
outside of Western Europe. The American forces in Western Europe had often otinght i

open spaces of the Northern European Plain, a situation favoring long distance combat

2 Hatcher, JulianThe Book of the Garand62
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shooting. However, the mountainous terrain of the Italian campaign shows thabmbst c
was at short-range, and that soldiers preferred their short-rangeashilrenguns to their
long-range M1 Garand rifles because they offered better mobility, aoildsrry more
ammunition, and a higher rate of fifeSimilar patterns of weapon use appeared in the
Pacific theatre of operations, with the dense jungle of the South Pacific nonalltheiopen
spaces in which long-range rifles tended to show their maximum eérets’

Colonel Rene Studler, Chief of Army Ordnance Rifle Development from the mid
1930’s onward, was specifically interested in German developments during the Second
World War. He examined German weapons and cartridges, but chose to ignore thierationa
that came from the long experiences of the German combat forces that hadlyspgimraed
their development and deployment. The German armaments industry had raised the use of
simple sheet metal stampings to a high art during the war, as well as gnatioteof
lightweight synthetic materials in firearms. Yet Col. Studler was mtéyested in the 8mm
Kurz cartridge that the German StG44 fired. A cartridge of reducedvsiziel not only use
less material, but would help in making the fully-automatic rifle a more feasiea by
reducing the distance the moving parts would have to cycle. Yet he was modengnwil
1950 than in 1945 to settle for the reduced performance of the intermediate German round,
for the same reasons as his lack of interest in the Bakelite and stasglembsstruction of
the German weapons. He saw both as a sign of crude desperation in the face of allied
bombing and lack of raw materi&lsStudler believed the Germans had stumbled on a single

good idea of the intermediate cartridge out of their desperation, and that Army Ordaagnce

2" McNaugher, Thomas IMarksmanship, McNamara, and the M16 Rifle: Orgatii#g Analysis, and
Weapons Acquisitiorl.6

*% |bid. 16

# Ibid. 16
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actualizing the concept by using new ball powder propellants. Studler's aetot full
powered round continued to intensify with his irritation after the 1950 trials. Apdhatt,

the United States Army, taking Studler’s advice, released the follovatengent. The Army
is firmly opposed to the adoption of any less effective small caliber cartridge for eitleer
its present rifle, or in the new weapons being develsp&the T65 cartridge was the
cartridge the Army experts were backing, calling it an intermedatedge because of its
reduced overall length. Studler had employed the new and more efficient ball podder a
used the commercial 300 Savage cartridge case to shorten the .30 M2 cdroiddggs
millimeters to 51 millimeters. These changes gave identical peaface to the current
service cartridge, but saved weight and matéfidlswever, the new cartridge proved more
difficult to make reliable. Compared to the old .30M2 cartridge, the new T6klgartrad
less taper in its profile in the interest of creating an efficiesingato best utilize the new
propellants. Due to its redesigned, less tapered shape, it was more ddfgrilthe rifles to
feed the ammunition cartridge reliably and extract an empty ¢asiftee lower rank and
younger officials in Army Ordnance began to think this direction of cagnitigsign was not
the correct path to follow. Looking at the realities of World War 1l corelzsperience, these
men began looking more into newer, smaller calibers and ballistics theseténg the stage
for an internal struggle. To add to this, the pressing nature of NATO standardizatild
bring increased pressure on the large national powers to develop and ac@undaedsarm

in a standard caliber for all member nations to use.
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Just as the international rifle trials of 1950 were winding down, the Army of the
Democratic People’s Republic of Korea crossed the South Korean border with a large
invasion force. As the Army of the Republic of Korea and United Nations forekesirender
the onslaught, S.L.A Marshall, a historian for the Operations Research @fficalian
branch of Johns Hopkins University) working for the Ordnance Department under Project
Doughboy traveled to the area to debrief and interview the soldiers of the Uritesl St
Eighth Army*. Marshall gathered a detailed study of rifle performance and effieetigén
the first conflict since the Second World War. Marshall published his 142-page report
Commentary on Infantry Operations and Weapons Usage in Kbesfallowing year, in
1951, Marshall’s findings and commentary flew in the face of the traditional method of
Army marksmanship training, as well as undermining top American militadels’ opinion
of the usefulness of long-range rifle fire. The timing of the Marshall ilgaggin could not
have been at a more opportune time, since 1950 saw the greatest use of infanasnsnall
as the primary weapon of warfare

Marshall’'s study revealed some characteristics of the Ameridaargnrifleman and
his weapons that were less than flattering. Marshall drew upon his eanleiMen Against
Fire, a study on rifle fire during the Second World War. Marshall stated thagspatterns
he first documented in World War Il repeated themselves in Korea. Hovaeaeto the lack
of armored fighting vehicles on the Korean frontlines in 1950, the patterns caosed m
problems in executing the war effectively. Marshall noticed that in Karstasg in the

Second World War, an average of 75% of American combat infantrymen had failed to

*bid. 6
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persistently fire on the eneriffyHe compared this to the days of musketry when evidence
suggested that up to 66% of troops would fire on the effeffiye fighting man of World

War Il and Korea was paling in comparison with the fighting man of the pastatihty to
engage the opponent. Moreover, this damning evidence only considered the ability to get
infantrymen to fire their rifles, nothing to do with actual accuracy of fire.

Marshall saved his findings and opinions on rifle accuracy for another sectiae, whe
his data showed the training and the ideology behind top military leaders’ emphasi
precision long-range rifle fire to be just rhetoric, which bore little réd@mee to practice in
modern war. During his time in Korea, Marshall states that at no time did hessviteeisive
and damaging rifle fire coming from the American or Korean troops past 26§%add to
this the fact that U.S troops gained or lost the most land in intense firefightiseddwr150
yards, and the picture became blatantly clear for Maréhilbdern warfare for Marshall
was about achieving a high volume of fire at short to medium distances, not about long
distance precision rifle fire. Riflemen could only perform reliably at tiseéset to medium
ranges, if they would fire at all. Even the Marines, an institution that prisiglflin long-
range marksmanship, did not escape Marshall’s analysis. Citing a Gjgasii when
marksmanship would have been an asset, Marshall proceeded to reveal the indbdity of
average Marine to fire accurately at the siege of Koto-ri in Decembef®19&@his siege,
Marines failed to accurately fire upon and hit fully exposed enemy soldig@®50 yards.

Despite the fact that Marines received 250% more marksmanship training oméhe sa
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weapons as the Army, a full 38% of their boot camp experience, they still could not shoot
any bettet".

Marshall noticed several deficiencies in the existing arms of therigan fighting
man and offered some remedies to help maximize the rate, accuracy, aity l&thék fire
in Korea. The weapon system most loathed by both Marshall and the troops on the ground
was the M1 and M2 carbines. Winchester Arms had developed the M1 carbine, and rushed it
into production when the U.S. entered World War Il to arm rear echelon personnel with
something better than a pistol. The M1 carbine was faster and easier tceprodymared to
the Garand, and much cheaper than the Thompson sub-machine gun, and thus found its way
to the front lines out of necessity. It was initially semi-automatic only fised a small .30
caliber cartridge from a detachable 15 round magazifike M2 was a post World War II
modification to the same gun, making it into select fire version. While the Nyinea
appeared to perform well in the Second World War, it became considered as thadiéddst
and effective arm in the American arsenal during Korea. Marshatieabtinat the M2
carbine worked especially poorly in the cold climate of Korean winters, topesduggishly
from the effects of cold and frost. The M2 would often fail to fire fully autammanless
warmed up by firing anywhere from five to twenty shdtDuring the opposite conditions in
the summer, the M2 failed due to dust and moistuF®r some reason, the older semi-
automatic M1 carbines were less sensitive to the elements, but stillhpedferorse than all

other arms except the M2. Marshall blamed the design, which still lackedmefnt after
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Winchester Arms and Army Ordnance rushed it into production. In addition to a lack of
refinement, Marshall also pointed to the magazines and ammunition for the failoees

rusty magazines and corroded ammunition resulting from exposure to the elesents al
caused the weapons to failThe total weapons failure in the Korean War during this period
averaged around 9%, and the carbines accounted for the majority of these malftinctions
Even when the carbines did work, Marshall commented that they still lackedesuffic
power, and in fully automatic mode they lacked accufa&ven when all factors favored
successful operation by the infantryman, the carbines only had good terrhairahey out

to 50 yard®&®.

Marshall praised the M1 Garand as an alternative that would be accuratantdsi
damage from winter and summer in Korea, and reliable given minimuffi.ddeshall
therefore recommended the M1 Garand as an immediate replacement for the MA and M
carbines. However, since most men did not fire persistently in combat, thaisemiatic
Garand could not fill the needs of the Army. Only by adding another Browning aidomat
rifle or Browning machine gun per squad, could the effective ranges of #mtrinéxtend to
around 400 yard8 However, Marshall stated that even so, would be a limit to the
effectiveness the weapons can supply due to the ammunition they fire. The .30 M3eartrid
was large and heavy. With a length of 62mm, it was almost twice as heavylargkass the
ammunition fired in the M1 and M2 carbines. The size of the cartridge limited the

ammunition capacity of the M1 Garand and Browning automatic rifle, with the Garand
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holding only eight cartridges per clip and the Browning automatic rifle hoRbnger
magazine. The Garand required frequent reloading during rapid and severe $irefight
However, the weight of the ammunition severely limited the number of cartridges th
average soldier could carfy The standard issue of ammunition for a Garand supplied
soldier was 100 cartridges. In a fierce firefight, the ammunition can digajagéeand

running out of ammunition was a distinct possibility. This was not a problem when the
.30M2 cartridge was created for the slow firing bolt action 1903 Springfiédd Iotfit the

arrival of the autoloading weapon caused ammunition consumption to raise dramatically
Already carrying 40 pounds of gear, the average soldier could not carry as mughitaomm
as requiretf. Even if the ammunition was available in significant numbers, the .30M2 and
even the intermediate .30 carbine ammunition made the weapons hard to control in rapid fire
and completely uncontrollable in fully automatic fire, due to the weight of the plejiey
fired>®,

The answer to the reality of Korean War performance flaws for the U.S. &nchy
Marines was to increase the emphasis on marksmanship in basic training. Mauslaahis
study largely dismissed or ignored by the top officials in Army Ordnance, who thibaght
the T65 cartridge was still the answer. They focused on the T65 cartridge’sangpact
and light nature, compared to the .30 M2. The shining review of the M1 Garand rifle in the
Marshall study only bolstered attempts to use the Garand as a basis and ind&etidre
to measure all other prototypes in the areas of durability, reliability, aoguand lethality.

They failed to address the problem of controllability in a .30 caliber seleatéiapon

1 bid. 9
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operating in fully automatic mode. If the weak .30 carbine cartridge gake agsdrol
problems in the light M2 carbines, how would the much more powerful T65 cartrigge far
a rifle of comparable weight? Top officials did not address the issue arahesk to pursue
the Light Rifle Project and the T65 cartridge. The British were stillldpigg their EM-2

and .280 cartridge. The multi national force strained logistics in the Korean W thee
varying equipment of member armies comprising the United Nations forad$ Needed
standardized equipment quickly, and many member nations increased pressure for
standardization after the start of the Korean War. This standardizatiersetsup the
controversy that almost destroyed the long held and strong Anglo-Ameiliieacealduring
1950-1954.

The war in Korea had revealed what the NATO planners had feared, an equipment
supply crunch. NATO had made some progress in measurement standardsgdtiowome
parts inter-compatibility on vehicles, but one of the most pressing isssdasté®ecoming
the lack of a standard cartridge and rifle. By this time there were 400,000 KAJ|3
comprised of 11 armies with 11 different rifles in a multitude of calffert this time, the
once solid Anglo- American alliance was beginning to show signs of strain. Bathsnaad
a long history of government run ordnance departments and arsenals. Both had seen the
vicious nature of combat in the Second World War and taken away different lessotits from
Out of these lessons came the very different British EM-2 and American T25weiith t
respective different types of cartridges. Over the years of 1951-1954, iteghpiest this
difference was impassible for the two allies, and very nearly causedidinea@to break into

a cold hostility.
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The British government had been using variations of the Lee Enfield rifle 5802,
and the British were eager to replace the long lasting veteran ¥e3ige British had been
looking into the idea of the self-loading rifle since before the First World Wst a$ the
Americans noticed the World War Il German developments of the interraedidtidge and
weapons manufacture, the British were also paying careful attention. At the ttiedacir,
with emphasis returning to research and development, the British Ministry ofySuppl
instituted the Small Arms Ideal Calibre P&feThe British, looking at more than just
performance of singular components of a weapons system, considered all components
together. The goal of the panel was to create the lightest rifle and anamwaoinbination
consistent with firing comfort and effectiveness at the lowered range of é@0sh The
developmental team realized that the old mentality of British marksmanshiqg datk to
their experience in the Boer Wars, was outdated when one panel membat seais, “
recognized that the old .303 over killed at rifle ratfjeThe result of the panel’s work was
the .280 intermediate cartridge.

It is quite odd that two close allies such as the United Kingdom and the United States
which had co-operated in the Second World War in arms development, would be at odds on
something as basic and necessary as the infantry rifle. British Brigaelieral Aubrey
Dixon commented that the sudden lack of cooperation between the two nations was probably
rooted in the American fear of communist influence in the Liberal Labour goeatnmder

Clement Atlee. Regardless of the cause, U.S. Army Ordnance was etvgeabout their
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plans to develop a .30 caliber lightweight rifle, which forced the British to go tveipath.
At first there appears to have been some resentment, if the feeling adliBriGGeneral
Dixon were representative of the British military, but afterwards theuptusf a new rifle
and cartridge became a matter of national pride.

In April of 1951, less than a year after the initial testing for a NAT® tdbk place,
the British Defense Minister Emanuel Shinwell announced the full development and
adoption of the British EM-2 and its .280 intermediate by the United Kingdom to rejpéace t
aged Lee Enfield bolt-action rifié Not only did this throw the future of standardization in
peril, but also the British government began to split along party lines. The announoément
the adoption caused a long and heated debate between the Conservative and lmabets me
of Parliament. The Conservatives wanted the government to work with America taadopt
common rifle and cartridge, while the Labour ministers continued to pregsef&M-2°. It
looked as if the situation amongst the NATO members was deadlocked, with no ke wil
to give in to the other. It was at this point that the Canadian government stepped in t
mediate. The idea of Canada, a large producer of ammunition, supplying a tived tathe
allied forces in Korea would overwhelm the already strained logistiedtion.

The Canadian Minister of Defense called a meeting for August 1, 1951 in
Washington DE". The four-power conference included defense and ordnance officials from
Canada, the United Kingdom, France, and the United States. From the moment the
conference began, it appeared that the American officials were puttifipel ento killing

the .280 British round as a possible NATO standard. They presented a barrageantidata
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facts to present their case, to which the British Defense Minister Shirouéd ot respond
with data of his own. American officials presented their research dadta @anadian and
French allies to suggest the inadequate performance of the.280 British caxbmnajggred to
the American T65 cartrid§& American officials also argued that the British EM-2 was
prone to breaking and its optical sight subject to damage and f6gghuginst this, the
British argued that their intermediate round would be economically smart dueréaltived
materials consumed. However, the American board countered again, sayihgithE65
represented a savings as well. The American officials also arguethtteatigee of the four
major allies already were producing 30 caliber cartridges, it would be cheagmopt the
T65 as it would only require modifications to existing equipment, not total replacément
The American officials also said that the cost of retooling American assenal28 caliber
rounds would be too much for the Congress to approve. While this was unlikely given the
willingness of Congress to approve more expensive and less basic measures, the point
seemed to convince the French delegation to side with the Americans. Thiseffecti
deadlocked the conference, as the British ministers refused to concedebéqgireg of the
Canadian officials, they merely agreed to postpone deployment of the nesh Bfi& until
the Korean conflict endéd

On October 25, 1951, the Conservative Party won the British elections. Winston
Churchill, again prime minister, soon made his opinion clear on the matter. He said that he

was far from convinced about the merits of the EM-2 and the .280 intermediate cartridge i
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fired®®. Churchill brought the political reality of the EM-2 adoption into the discussidng cit
the small annual rate of arms production in Britain compared to other nations. Churchi
noted that given the poor economic situation of the nation in the wake of the Second World
War, expanding the arms sector would be diffféuBritain, according to Churchill, could
not go it alone in the world anymore. While the EM-2 rifle and its cartridge meagint $o be
the best in the national context, pushing this design in the international contexbiasypr
not practical.

Less than a year later, on November 5, 1952, Prime Minister Churchill met \8ith U
President Harry Truman. After three days of talks on mutual defense i$sieannounced
that they had seen eye to eye on a number of issues, one of which was rifle statitardiz
It appears that the Conservative British government, eager to claim a hitbnpios its
naval commanders in the NATO alliance, dropped its insistence on the adoption of the EM-2
and the .280 intermediate cartridge. British naval commanders in retuiveceb&h
positions in NATO, even though Britain’s naval forces now paled in comparison to the
United States, and they shifted focus and development towards the Belgian designed FA
rifle®. In February 1953, with British backing, the T65 cartridge became the new 7.62
NATO round and a year later, the Belgian FAL rifle became the nenslBrifle’®. Labour
members of Parliament such as Woodrow Wyatt railed against Churchill and the

Conservatives forBetraying the U.Kand relying on the Belgians for rifles, given the fact
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Belgium was the first country over run in the last two great aBhurchill engineered the
Compromise of 1954 as a concession on standardization. Churchill hoped that the
Americans, more friendly toward the Belgian FAL, would sanction it as thEON#fle, if
the British sanctioned the American T65 cartridg€he rifle situation would drag on
another three years before America would back out of the Churchill compromise,that by
time NATO standardization was a failure. The issue that was threzgedier almost
responsible for shattering the Anglo-American friendship was now a minor issue.

From 1950-1954, the American government, acting on the advice of United States
Army Ordnance, had been successful in getting its intermediate iardizeartridge, the
T65, designated as the new standard NATO cartridge for small arms. Alongyhehad
also killed off the very strong efforts of its chief ally, Great Britaangét its EM-2 rifle and
true intermediate cartridge, the .280 British, adopted. The shocking defeat ohéne#n
T25 rifle in the 1950 international light rifle trials by the British EM-2 antgBe FAL
cemented the traditionalist tendencies of Army Ordnance and speciftsdépdership
concerning small arms development. The tradition of long-range precision raadtsm
dating back at least as far as the Spanish American War, continued to hold swapnver s
American ordnance officers. Even the scientific studies of the OperatioearBe®ffice of
Johns Hopkins University, showing the Korean War reality incompatible withrkmge
marksmanship, were unable to convince people like Col. Rene Studler that the traditional

training and ideology of the United States Army and Marines had become obstlesc
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U.S. Ordnance officials stuck to their conservative principles on marksrpaarghi
weaponry, causing a nearly tragic rift between allies of the NATi@na#, and injected
nationalism into the efforts for standardization. As the attempts to stand&eliz®s$t basic
of weapons, the infantry rifle, failed, so did the efforts to standardize moressogied
weapons such as planes, tanks, and other vehicles. No country was particulagynarh
1950-1953 to admit that a foreign ally’s design was better than the domegsircalbced
counterpart was. Even the attempt to fix the situation by Winston Churchill in 1953-1954 had
little effect on the overall situation. His adoption of the Belgian FAL and therigan T65
cartridge did little to fix the failed attempts at standardization. Agaerofficials, less
critical of the FAL, still did not earnestly wish to adopt it, and continued to go their ow
course to adopt a domestic design. The officials at Army Ordnance had pdebeiv@ower
from foreign intrusion. However, the domestic commercial market and lawermmnent
officials were eager to enter the competition for future weapons deveilbpigenst the
current government designs. World War Il had shown that commercial ideas could gai
government acceptance, as the Winchester designed M1 and M2 carbines had, arsgthat the
endeavors were immensely profitable. In addition, younger officials in ordbaceene
interested in new ballistic theories as the potential solution to problessnpisince the

Second World War, as made apparent by the Korean study conducted by S.L.AlIMarsha
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Domestic Challengesto the Light Rifle Project

With the second round of light rifle trials in 1952 completed and the Harvey T25/T47
projects terminated, the United States Army Ordnance threw what fivakite funding and
efforts (greatly diminished by the seven-year long Harvey programjhietGarand-based
T44 project of Lloyd Corbett, a designer at Springfield Armory. This project, inajawent
only since 1950 and based on the earlier efforts of the World War Il Garand T20, gragect
fielded a rifle that performed extremely well, where the Harvey T25/T47qsogad the
Belgian FAL did not. On the measure of reliability in extreme conditions[4deGarand
based rifle outperformed the Belgian and Harvey rifles by a significargim While the
FAL and Harvey guns malfunctioned and jammed in dusty and arctic environments, the T44
fared much better. The advantages of the T44 allowed Army Ordnance to resisagjong
pressure from the Belgians and British to adopt the FAL, with the U.S. continuimg on a
independent path of development. Due to previous World War Il development projects, the
T44 offered an alternative to the ailing Harvey project that was compuaiithléhe small
remaining budget. However, even as the officials in Army Ordnance defended oeitgr
against challenges from the British and Belgians, a new domestic fimgliée, submitted a
new rifle platform to compete against the government sponsored LightFRoijlect.

Armalite began as a small offshoot of Fairchild Engine and Aircraftagierstown,
Maryland, originating from an interesting 1953 meeting between a Faircleitdigve and
John Sullivan of Lockheed Aircrdft At this meeting, the discussion of arms development

arose. John Sullivan mentioned that he had learned of several new advancements in arms
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design and production from J.S. Michault, an arms broker for Sidem International of
Belgium. Back in 1950, the United States had undertaken to arm the new West German
Border Police with weapons and had chartered Sidem International to fulfidtbact.
Michault, in charge of this program, met Col. Rene Studler of U.S. Army OrdfaBeedler
briefed Michault about World War 1l German developments in the manufactunamgf ar
information which Studler himself chose to ignore, but which Michault embraced. This
briefing filtered down to George Sullivan and finally to the Fairchild exeesit, who
concluded that newly developed materials, such as stronger aluminum alloyseagid$s,
might replace German methods of steel stampings and Bakelite plasticd.thisse new
materials, already common in the aircraft industry, could create inexpermrdiabler, and
above all, light rifles, Fairchild believed.

These discussions continued for some time until Richard Boutelle, president of
Fairchild Aircraft, formed Armalite on October 1, 1954. Boutelle hired Georges&uiléis
president of the newly formed California division of Fairchild and placed him nyelcd
arms development using these new matéfiaBullivan brought along his brother in law,
Charles Dorchester, to become the plant manager. Dorchester had alreadyrigeen us
materials such as anodiZédluminum alloys, stainless steel, and foam filled plastics and
fiberglass to design lightweight bolt-action weapons that were nearlym@mno corrosion by
the elements. Once these designs attained reliability, Fairchild hopaltigmsduction

licenses to manufacturers, rather than spending the capital to set up a madsopriokei.c
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Dorchester and Sullivan hired a former Marine and low-level Army Ordnance tichnic
Eugene M. Stoner, as their chief engineer, who developed full plans for autolo#idsg ri
that could utilize these new materials and processes. Stoner’s designrfewtAdR-3 rifle
was conventional in layout and style, looking much like an aluminum and plastic hunting
rifle. However, it provided a viable testing platform from which the engineamdd much
they later applied to later desidhs

Eugene Stoner was quite receptive to the use of new materials in his designs, but in
fact, little of his actual design features themselves were new. Téwet patarded to Stoner
for his gas operation showed how much he took much from previous European and American
firearms. Stoner’'s method by which the reciprocating parts locked into pldcedta in the
1930’s era Johnson automatic rifle. Melvin Johnson, the rifle’s designer, had marketed his
rifle unsuccessfully as a challenger to the M1 Garand before WorldIV\&toher adopted
this Johnson locking design, in which a multiple lugged bolt locks into a barrel extensi
rather than into the receiver like a traditional rifle such as the Garatalvever, Stoner
created a mode that reciprocates the bolt and bolt carrier which was differe@ohnson’s
automatic rifle. In the Johnson automatic rifle, the action cycles through theetul
principle, where the kinetic energy of the fired cartridge, the recoil impdsgrocates the
parts and ejects a fired cartridge ca&inghe Stoner rifle used a gas-operated system. Since
the turn of the century, many nations had already utilized this system ofiopghawever,

Stoner chose an unpopular variation, the direct gas impingement system.
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In the direct gas impingement system of operation, gas is directly tappeth&om
barrel of the weapon, directed via a tube backwards into the receiver whererétgem
pneumatic force against the bolt or bolt carrier, unlocking the bolt and using thelresidua
force to propel the bolt carrier assembly rearwards, ejecting the speitge casiny. A
recoil spring then halts and returns the carrier assembly forward to rela#tetineth a
fresh cartridge. The French MAS 49 rifle, as well as the Swedish Ljun@awar 42 rifle,
had also employed this feature several years €4rligirect gas impingement previously
saw such selected service because it directed propellant residue intodhefitte rifle,
causing extra fouling of the action. Stoner utilized this system becaugqaireckless parts
than traditional gas operated systems such as on the M1 Garand and Belgian FAL, which
used operating rods and pistons to transfer the pneumatic pulse to the receiver and
reciprocating parts. A design having fewer parts provided several advartegesvas less
to fail and less to manufacture. The choice of this method allowed for a moréfecisie
rifle that weighed less, perhaps most important feature to any rifle compgangst Army
Ordnance’s Light Rifle Project.

Armalite’s resulting military oriented prototypes were thstfAR-10 rifles,
completed in 1955, which chambered first the old .30M2 cartridge and the then new 7.62
NATO cartridge. Both of these featured stocks that allowed for a straaghtflirecoil and
were tubular in shape. They also featured high profile sights necessitatdiglyt-line
recoll, just as in the Johnson automatic rifles models of 1941 and 1944. The Stoner and

Johnson connection evolved into direct cooperation by 1955, when Melvin Johnson joined
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Armalite as a consultant and publicist, leaving his consultant positions at Werchass

and the Operations Research Office at Johns Hopkins UniV&rsishnson repeatedly hailed
the new Stoner AR-10 rifles for taking full advantage of his idea of locking the bolt to a
barrel extension. Since the stress of firing in this system is loddbzide barrel extension
and barrel, this allowed Stoner to fabricate both the large upper receivairfouanthe
weapon’s action), as well as the lower receiver (containing the triggéamem) out of
lightweight aluminum alloys instead of heavy steel forgings.

Armalite’s building of the first two functional AR-10 rifles led to further
developments on the platform. The third prototype AR-10A included the first use of
fiberglass reinforced plastic shells filled with plastic foam for tbekstpistol grip, and hand
guards. Stoner also attached at the muzzle an effective duralumin noise and flash
suppressdf. Eugene Stoner, George Sullivan, and retired General Jacob Devers submitted
this AR-10A prototype to the Infantry User Board at Fort Benning in Deceb®&b.

Armalite demonstrated the rifles in 1956 and they performed well before a nambe
officials, including the Continental Army Command Headquarters at Fort Monroe,
Virginia®. The resulting tests gave the AR-10A a boost that Armalite needed to trgho cat
up to the T44 project. Continental Army Command approved the Infantry Board’s
recommendation to instruct Ordnance Research and Development to investigateilthe poss
military applications of the Armalite design. In summer 1956, Ordnance Resaat
Development offered to send the Armalite design team the information learneBrogut

SALVO, so Armalite could investigate the possibility of creating aedggnd light weapon

83 |

Ibid. 26
8 Ezell, Edward and R. Blake Stevefie Black Rifle: M16 Retrospecti\&0
85 i

Ibid. 30



34

system designed to utilize Small Caliber High velocity ammunition. Armayp&nce offered
Armalite direct financial support for future company developments, on the iconttiat the
ordnance corps owned the rights to the final prduatmalite refused the offer of financial
support, hoping instead to profit from further development along current lines. Soon the
directors of the company announced a large-scale plan for further develagrrenAR-10
weapons platform.

It was at this point that Fairchild became overly enthusiastic and begamgedha
design to save even more weight. By further reducing weight, the goal wae tbegAR-10
an even greater advantage in testing against the government’s LigRRiieam. The most
significant change came in the barrel construction of the fourth variatibie #R-10B, one
that Eugene Stoner had personally opposed utilizing for safety reasongsitiede
versions of the AR-10 had utilized traditional ordnance steel barrels, but the fourtlypg®otot
variation of the AR-10B had a barrel that was a composite of stainlessrategtminum.

The barrel consisted of an extremely thin rifled stainless steel hamesurrounded by a
thick aluminum alloy jacketirfy. This was not a new principle in general; Armalite had
utilized a similar design for their low powered AR-5 bolt-action survival tifs they were
marketing to the United States Air Force at the samétime

Armalite delivered a batch of AR-10B fourth variation rifles to Springfielchéry in
the fall of 1956 for extensive testing, at the request of Continental Army Commarol.Lt
Roy E. Rayle, then the head of the armory’s Research and Development Divisioawovers

the testing of the AR-10 rifles and wrote about it in an unpublished docu@remtth of a
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Rifle. Parts of it reproduced in other sources yield insight into the events of that period and
into the perceptions of the Armalite prototypes by a skilled ordnance 8ffitethis study,
Lt. Col. Rayle examined the barrel, concluding that the design was theordteailyle and
worth testind®. Shortly after the arrival of the rifles, a Mr. Dorchester (presumablyl&har
Dorchester, the plant manager of Armalite) arrived to discuss testing preséoduthe AR-
10 rifles’. The officers at Springfield Armory subjected AR-10 rifles to the sasts tieat
the American T44 and the Belgian FAL rifles had completed in the past. Thexad@ption
to the standard testing procedure was that Melvin Johnson, now under the employ of
Armalite as a consultant, supervised the tests so that Armalite could be sairanflf
balanced procedur&s

In mid December 1956, the testing stopped after the muzzle brake/ flash suppressors
failed. The rifles up to that point had already proved unreliable, as they hagdifeken
extractors, trigger sear failure, failure to feed ammunition, pierced amowpiimers, and
warping of the gas tuf& Armalite addressed the failure of the muzzle brake by using
titanium instead of duralumin, and replaced the stainless steel gas tube with one afeordnan
steel. Testing resumed the next month, January 1957. One of the two rifles underwent
durability testing, while the other underwent evaluations on general perfoemarly in the
testing phase, the rifles showed marked improvement. The replacement ofrles stteel
gas tube with a normal ordnance steel tube fixed the warping issue, and tltameawm t

muzzle device showed marked durability improvement over the earlier duralumin one,

% Rayle, Roy EGrowth of a RifleUnpublished. Reproduced in part in Ezell, Edwamd R. Blake Stevens.
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although it still fouled after a period and no longer suppressed flast. wHtie rifles tended
to have feeding and extraction malfunctions in sub zero temperatures, and tende@ to freez
overnight. Although this was not out of the ordinary in testing or in the field, it proved to be
more difficult to free the AR-10 action due to the layout of the gun. However, déer a
days, the rifle undergoing durability testing suffered a catastrophicdallt. Col. Rayle
wrote, “We had not yet reached the most severe part of the test schedule, when a bullet came
out of the side of the barrel just ahead of the hand of the gunner holding tH&'rifle.
Metallurgists evaluated the guns and concluded that while the stainlésglete416 used
for the barrel liner would work in a water-cooled machine gun, it did not have enough
transverse-strength for an air-cooled weapon that operates in a wigher&ure range. The
analysts also determined that the alloy contained too much sulfur, allovesg stacks to
form, while the heat treatment used to temper the stainless steel n@matds not
compatible with the liner’s applicatidh

Following the failure of the AR-10B fourth variation rifles, Armalite cated a
government contractor that had several T44 barrel blanks. The contractor and Hagene S
worked together to produce an all steel barrel that was as light as thestenarrel by
milling large longitudinal grooves down the sides of the barrel. This removediahabut
also stiffened the barrel, making it light while maintaining its strentgheassame time. With
the new fluted carbon steel barrels installed, the AR-10 rifles finished dtsevtithout
further catastrophic failur&s However, the rifles exhibited many more malfunctions and

parts breakages, causing Army Ordnance to declare the AR-10 under-dé\agidpenfit for
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service. Armalite did not choose to challenge the T44 further and instead chose tinfocus
promoting the AR-10 in foreign military rifle competitions.

While it is evident that the AR-10 from Armalite came too late to stop the mament
favoring the adoption of the T44 as the U.S. Service Rifle M-14 in May of 1957, it did
introduce new ideas to the American community of small arms designers abbatercial
and state armories. While ordnance officials had been leery of radidghfdesigns such as
the British EM-2 and the World War Il German developments, the Armalite AReDaus
traditional configuration, unlike the bull pup EM-2. It also used materials that néeo
small arms, had already become standard in the aircraft industry. That@miflas showed
artisanship in their forged and milled construction, unlike the crude looking pressed sheet
metal designs of Germany during the World War Il. The innovation in miatand design
was radical, but not too radical for some ordnance and Army officials. While thalifem
AR-10 never presented a serious challenge to the T44 which had a significartaitdad s
development, it did make some people in middle management positions in the Army
Ordnance department, as well as other sections of the military, begin to sgerthef
small arms differently. The Armalite platform was quite feasiblepitild just take time for

the platform to be further developed.
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Opposition to the Light Rifle Project in the Ordnance Cor ps

There are always two components to a small arms design, the platform and the
cartridge that it chambers and fires. The Anglo-American rifle ogatsy of the early
1950’s was as much about the competition between the T65 cartridge and the .280 British
cartridge as it was between the platforms that chambered them. WhilgSlvariridge was
the official cartridge sponsored by the United States Army Ordnancetsfsuch as Chief
of Rifle Development Col. Rene Studler, other officials were concentratimgw concepts
in cartridges that might be applicable to not only the current crop of small arnagsdt
any future platforms. While the Europeans had been experimenting since adhe Béarld
War with intermediate cartridges like the 8mm Kurz and .280 British as anaditerto the
traditional high power full sized rifle cartridges, cartridge desgmethe United States
chose to focus on the concept of a small caliber high velocity cartridge.aSwae Army
Ordnance official T65 cartridge battled against challengers from abroadwitiere
challenges from within as well. From 1950 through 1953, various civilian officials at
Aberdeen’s Ballistic Research Laboratory and the Operations Re§dféicghof Johns
Hopkins University challenged the Army’s standard view of modern combat, and designed
new and original cartridges around this vision.

In November 1950, Studler ordered the first detailed and analytical study oftethe ri
effectiveness since the end of Second World%Vatis order immediately followed the first
round of international rifle trials for NATO standardization, which showed the Aarefi25
Rifle to be inferior to the Belgian FAL and even to the British EM-2 in seageals. Only

the T65 cartridge allowed the T25 to outperform the foreign designs in range aratgccur
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Col. Studler may have hoped that a new study on rifle effectiveness would validate his
conservative view of modern warfare, the view that emphasized long-range nrsshkgma
and precision fire at longer distances. The man charged by Col. Studler to kentiezta
study was Donald L. Hall, an engineer at the Aberdeen Ballistics iRBdegboratory at the
Aberdeen Proving Grountfs Hall's report of March 1952 did not produce results that the
upper echelons of Army Ordnance expected or hoped. Hall took data from the international
rifle trials and the already discussed Korean War combat study b4. $4arshall, and
designed experimental cartridges around what these revealed as thalassemé of
modern combat.

Opening with an interesting disclaimer, Hall declar€hdi$ report was prepared
without regard to present established military characteristics of the Armg Faalces, since
the purpose of research is to provide basic data which may assist in developing future
requirements®® Hall took several factors into mind when considering his experimental
cartridges. These experimental cartridges were theoratida¢xisted only on paper. They
were just the results of calculations, not actual experimental firingdir§heactor
considered was the probability that the soldier firing the weapon would be abléh® hit
target. Secondly, Hall investigated what would be the wounding effects iblthiershit the
intended target. This required analyzing the shape of the bullet, its mass, ardditg ate
which it would strike the target. Finally, Hall took into account the combined weight of the
rifle and ammunitiotf’. Previous studies had analyzed the first two questions as Hall did, as

had field trials such as the 1950 international rifle trials at Fort Bennimgettr, Hall's
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third focus was new and unique to the study of rifle effectiveness. Hall deésfimat with
a combination of rifle and ammunition weighing 15 pounds, a soldier carrying enriflé
caliber could hypothetically kill around 2.5 times more enemy combatants than could a
soldier equipped with the M1 Garand rifle and .30M2 ammuriitfolihe .21 caliber rifle
offered a higher probability of hitting an intended target, and created less Vdityhg each
solider carry more ammunition. Hall’'s analysis assumed ranges of aroundrti20 y
following approximately what S.L.A Marshall had stated as the most commorifeciive
range of engagement from his study of the Korean$/@trongly influenced by Marshall’s
study of rifle effectiveness in the Korean War, Hall complained that solchergng the M1
Garand did not have enough ammunition to last in a long firéffght

Hall's work on theoretical cartridges garnered enough support from otheseargie
and development to allow small-scale test firings. Hall conducted hisriiegs fat the Small
Arms Section of the Aberdeen Ballistics Laboratory’s Development of Brewiced®™. The
resulting data and opinions ended up in the original study as an addendum. Originklly, Hal
was going to test the commercially available 220 Swift round, a popular huntindgsafor
small game that at the time was the only comparable cartridge easilyabltaHowever,
Col. Studler allowed Hall to procure .22 caliber bullets like those in his thedrstiicly,
ones more closely homologous in shape to the .30M2, having nearly the same, but an

inferior, ballistic coefficient®. This reduction in the ballistic coefficient of the supplied
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bullets caused the loaded cartridges to perform with less long-ranga@cend
penetration. Col. Studler supplied 200 bullets for the experiment, which Hall and his team
manufactured into complete cartridges using 220 Swift cartridge s#8ingfall and his
small team fired the cartridges from a customized Winchester rifle tondiztbistic,
accuracy, and penetration dafa

The results of the test firings added experimental data that did indeed badksup Ha
theoretical cartridges. However, since the bullets fired were not treedzape as the .30M2
bullets, as the bullets in the theoretical work were, Hall concluded that egeund effective
range diminished about 2892 For instance, Hall's penetration tests showed that the normal
.30M2 cartridge was able to penetrate 10-gauge cold rolled steel cdynpléteo 625 yards
and partially at 728° The experimental .220 cartridge penetrated the same steel completely
out to 500 yards, and partially at 600 yatdsHall then theorized that if the .220 bullets had
a 7.0 caliber ogivé?to allow the bullet an identical profile to .30M2 bullets, that penetration
performance between the two cartridges would be nearly equal due to thbadhstat
coefficient’®, Hall also stumbled upon a unique characteristic of the .220 cartridge. He
concluded that the .220 is nearly as effective as the .30M2 cartridge when the lmillets ar
traveling at comparable velocitieé§ based on the terminal ballistics test of shooting into
large blocks of clay in order to ascertain the wounding capabilities of the blilbgipeared

that the smaller caliber rounds would tumble inside the blocks of clay, causingvtarge
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channels. Because of this Hall theorized that at short to medium distances, thettRR@car
with a faster striking velocity, would actually be superior in its wounding capedbiio the
.30M2 service cartridgé”.

Although the Hall report determined that the experimental .220 cartridges had
promise, the heads of United States Army Ordnance seemed uninterested amgasome
hostile to any sort of short-term applications for the small caliber highigyetmncept.

Chief of Army Ordnance Rifle Development Studler banned any further satiakichigh
velocity studies that challenged the current service rifle package acésssors®. Studler
and his deputies continued to push for the T65 full power cartridge, and their interest in
acquiring a rifle that was light in name only continued full steam ahead, déspliafl
Study. However, it seems that there were more people in lower echelons talaaghtte
Marshall study. In June of 1952, Norman A. Hitchman, a member of the OperationdResear
Office of Johns Hopkins University, released another report also based on Sdrshallls
research in Korea. Hitchman concluded that as it stood in Korea, the best and worst
marksmen were about equal in ability to hit enemy targets in that'weis conclusion
challenged traditional military training, but also of the traditional view ofave that
underlay both prior and current rifle development.

Hitchman'’s report seemed to echo the Marshall study with the followingusioics.
First, “The range at which the rifle is used most frequently in the battle and the ranges within

which the greater fractions of man targets can be seen on the battlefield do not exceed 300
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yards'®. Both United States Marine and United States Army training of the periadeddc
on precision marksmanship training out to 500 yards. Secondlithih these important
battle ranges, the marksmanship of even expert riflemen is satisfactory only up to 100 yards;
beyond 100 yards marksmanship declines sharply, reaching a low order at 308yards
This conclusion was even more damning than Marshall, who had placed ideal effsstivene
in Korea out to 150 yards. While these statements criticized the trainingutsethe
Hitchman report also directly attacked current rifle development and ideolog

Hitchman stated,Current models of fully automatic hand weapons are valueless
from the standpoint of increasing the number of targetsanil that ‘Certain of the costly
high standards of accuracy observed in the manufacture of current rifles and ammunition
can be relaxed without significant losses in overall hit performafi&eThe lack of
sophisticated construction had been one of the reasons that Col. Studler and manylsther hig
ranking officials in Army Ordnance had refused to consider many of the recemeaar
developments. The Europeans’ extensive use of stamped steel, spot welded or riveted
together with loose tolerances and stocked with plywood or Bakelite, appearedrutheap a
desperate compared to the forged milled steel and walnut of American armsy Aalthe
criticism, and lending credence to the nearly simultaneous Hall study,ttiertdn report
had one final recommendation to add. It stated clearly Tr@atfeate militarily acceptable
damage at common battle ranges, missiles of smaller caliber than the present standard .30

caliber can be used without loss in wounding effects and with substantial logistical and
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overall military gains'**” The report contained multiple charts quantifying the effectiveness
of the current M1 Garand rifle in relation to a small caliber high velocitypwearl he results
showed that in all types of environments and terrain, the small caliber hightywaleapon

was superior to the Garand and its .30M2 ammunition. With varying types of terrain, the
small caliber weapon varied in superiority; in Class A terrain, such aotivat in Korea,

the improvement was marginal. However, a Class C terrain like that enwzlime

Normandy during the Second World War, showed the small caliber principle to bg clearl
superior to the M1 Garand rifle package, the package that had equipped soldieesicaAm
last wal?,

It seems the trilogy of reports from Marshall, Hall, and Hitchman began to convince
more and more people, particularly civilians in research and development, ofithgdns

of current U.S. military tactics and rifle development and of the feasibildysaperiority of

the small caliber high velocity concept. However, even the Hall .220 caliber firing
experiments only analyzed the feasibility of the cartridges, which was dhih&@ackage

in small arms development. By 1952, the U.S. military had made absolutely no atempts
put a design platform with the cartridge that would test the real world apphisaif the
concept. There were two reasons for this. First, the top Army officials, ingltioé Chief of
Army Ordnance Rifle Development, stood firmly behind the Earle Harvey areh@ based
designs for the T65 Cartridge, giving these projects the most attention cessand

funding. In the new atomic age, Army Ordnance’s significantly smialldget for small

arms research and development left little remaining funds for other grojécs was why
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the Hall firing experiments received only a small amount of material syppéhne form of
200 bullets. These secondary projects could only compete for funding as long-term
developments, unable to challenge the Light Rifle Project’s more traditib@and
cartridge that offered more immediate value.

Fighting against funding issues and the current tide of popularity favoringgihie L
Rifle Project and the full power .30 caliber T65 Cartridge, some officials iangsand
development sought a way to gain approval and hence funding to create a plattben for
small caliber high velocity concept. Once again, they found their answerghdleand the
Korean War. The Marshall study criticized the M1 and M2 carbines for bemgletely
unreliable in combat and severely lacking in terminal wounding ballistiepeat very
close ranges. By 1952, the carbine had few fans on the battlefield or in Army Qrdnanc
Since Col. Studler had banned any further comparisons of the small caliber higtyveloci
theory and .30 caliber rifles, the answer was the M1 and M2 carbine. When Donaldedall fir
his 200 test rounds, it was under the supervision of the head of Aberdeen Ballistic Lab’s
Small Arms and Aircraft Weapons Section, G. A. GustdfSoustafson pitched his
proposal as a product improvement project for the M1 and M2 carbines. The proposal
convinced Gustafson’s superiors and his team received approval for carbine erparon.

From November 13, 1952 until August 21, 1953, the project limped along. Gustafson
designed and fabricated his own .22 caliber cartridge and worked almost exiting\to
convert a standard M2 carbine to fire the new carttfdg€hroughout his final report,

Gustafson made sure to avoid the notion that this would serve as a mainline battkerifl
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the M1 Garand. Setting out his motivation for the project, Gustafson argued that dredM
M2 carbine problems appeared partially because of misapplication of the oetig field.
The M1 carbine and the later M2 variation had originated as a supplement for the 1911 Al
.45 caliber Colt pistol, supplies of which were critically short at the outbreak alitiessin
the Second World War. However, the carbines evolved more into a general issue weapon
meant to fill in the production gaps of the M1 Garand and Thompson sub-machine guns.
This misapplication of the M1 and M2 carbine carried on into the Korean War as well.
Designed originally to replace a pistol, the ammunition it fired was desifgm extreme
close range effectiveness. Gustafson noted that battlefield needs coulé speteal role
for a carbine type weapon and argued that with the small caliber high velaxiigge, the
M1 and M2 carbines could become effective out to medium ranges of 306*yards

After explaining why the M2 carbine had received such a poor reputation on the
battlefield, Gustafson asserted that the solution was the small caliber lugiyweoncept.
Addressing the inability for accurate fully automatic fire, Gustafsptaged that the
combination of a lightweight carbine and a large caliber heavy bullet dradéege and
significant recoil impulse that gave poor accuracy when done repeatedliyart &irse, as in
fully automatic firé?®. The argument, simple Newtonian physics at work, was a subtle and
indirect argument against the then-current Light Rifle Project. Thear®inhe cartridge was
similar to an intermediate cartridge, and if an intermediate cartisdgjéficult to control
during fully automatic fire, then it is logical to assume that the averagersafould find a

full power cartridge like the .30 caliber T65 in a light rifle significantyder to control.
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Gustafson continued to argue against large caliber weapons by suggestimg that
small caliber high velocity firearm, compensatbfsvould work much better, given they
have a much better powder charge to bullet weight ratio than large calitieiges >
Hence, the addition of a compensator to the already low recoil inherent in siiball ca
weapons creates a weapon with negligible recoil and reduced muzzle rise theough th
redirection of propellant gassé% Gustafson’s report then detailed the ease of converting a
standard carbine to fire the new cartridge, saying that modificationg@latieely simple.
The largest and most important part of the conversion process was replacingctdde30
barrel with one of .22 calib&. Gustafson modified the bolt and cartridge extractor to use a
cartridge with a slightly larger base in diameter. His team Iadtaprings that were more
powerful, a bipod from a Browning automatic rifle, and a simple compefhSatithough
not necessary, Gustafson machined some parts to remove material and funghéown the
weight of the firearm.

The ammunition modification was also a relatively simple affair. Jusieadall
study had used the .220 Swift commercial cartridge as a basis for experGusttfson
selected a commercial cartridge, the relatively new 222 Remingtordgarés the basis for
his carbiné®. However, since the receiver and ammunition magazine were designed for a 33

millimeter long cartridge, the 222 Remington was simply too long to work. Gustafson
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trimmed the cartridge cases to a length that would properly fit the reegistianagazine and
then simply reloaded the components to create the ammunition rédtired

This essentially created the new weapon. Test firing of the weapon commenced in
spring, 1953 at the Small Arms and Aircraft Weapons Section of the BallissesiRa
Laboratory at Aberdeen. The results of the test showed remarkable imprdaw@rar the
standard carbine and ammunition. Using the new ammunition and compensator, the .22
caliber Gustafson carbine had 28% of the radial dispersion of shots of the M2 carbine and
ammunition at 100 yard¥. At 300 yards, it had 52% of the radial dispersion of the standard
carbine and ammunitid®r. In semi-automatic fire at 300 yards, Gustafson’s carbine was
52% more accurate than the standard carbine, and 84% more accurate than the .45 caliber
sub-machine guns in use at the tiffieThe Gustafson carbine was also easier to shoot, as the
.22 caliber ammunition has a much flatter trajectory at 300 yards, makingdjiggtheents
almost unnecessary, unlike in the standard .30 caliber chtbifiee .22 caliber ammunition
outperformed the .30 carbine cartridge in penetration of hardened and soft mietg) alat
against body armor the .22 Gustafson ammunition was equal to a standard &aitiee
only test where the .30 carbine cartridge outperformed the .22 Gustafson cartridges was
kinetic energy at long-range. However, Gustafson, like Hall, noticed thattle¢ seemed to
wound equally at similar ranges, despite the reduced kinetic energy. Hedbdhbrs pattern

was due to higher velocities inherent in the .22 caliber ammuhitidustafson
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recommended that the Biophysics Laboratory at the Army Chemical Cesiténe
ammunitiort*°.

Gustafson concluded that the modified carbine and ammunition were capable of
delivering accurate and effective fire at ranges up to 300 yards. Thedathe modified
carbine weighed 40% less than the M1 Garand rifle, combined with the fact that the
ammunition weighed 65% less than the .30M2 cartridge, would allow the average soldier to
carry a considerable amount of ammunition. This would allow soldiers carhgrgatbine
to supplement the M1 Garand’s longer range power out to 300 yards. Of the total 1,900
rounds of ammunition fired during the tests, only three stoppages occurred, and all were
ammunition related. Gustafson recommended that Army Ordnance acquire &tjaest
rounds of his ammunition and five modified carbines at the Aberdeen Proving Grounds in
order to see if ammunition of this type offered any advantages over curreaatymili
cartridges™.

By the time the report was finished and issued in 1953, Col. Rene Studler had retired
from Army Ordnance, leaving this and other programs, including the Light Rifled®ro)
total disarray*?. However, the work of Gustafson, Hall, Hitchman, and Marshall did get a
new line of research and development initiated. Project SALVO, the new prognath iz
investigate the potential of small caliber high velocity rounds, as well aplayrojectile
dispersion ammunition, as possible longer-term developments. Although Col. Studler was
gone, the set of high-ranking officers remaining in Army Ordnancerstilided many

traditionalist disciples. Before retirement, Studler did have one final yidiATO, thanks
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to his efforts, adopted the T65 cartridge as the 7.62 NATO shortly after hd,ritaréing
any prospect for the small caliber high velocity concept a long-term one.

The early 1950’s found the traditional minded high ranking officers in Army
Ordnance in control, but with challenges coming from all sides. As mentioned batare, w
small arms there are always two parts, platform and cartridge. Witibezorg the foreign
platforms, the heads of Army Ordnance also fought against pressure to adopt foreig
cartridges. The European delegations from Great Britain and Belgaltereged the old
standard of a large caliber, full power cartridge by supporting a lanpercaitermediate
cartridge. While resisting foreign intermediate cartridges, thigtiwaal officials in Army
Ordnance also fought new ideas from within their own ranks. Young ordnance officers and
civilian analysts at the Ballistics Research Laboratory and thea@pes Research Office at
Johns Hopkins University challenged the Army’s standard vision of modern comdbat, a
developed new cartridges to fit their alternative view of modern infantry rgarfa

Beginning with Donald Hall and S.L.A. Marshall in 1950, the civilian and military
divide within the various departments of Army Ordnance began to appear even strbeger. T
military officers in Army Ordnance tended to believe that the full power .30 caliridge
had worked in the past and would continue to work. They firmly believed that combat in the
Second World War had shown the superiority of American long-range marksmanship and
precision long-range firepower produced by the .30M2 cartridge and M1 Garandsifle
discussed earlier, this view was in truth accurate only in the Northern Eur@lagéan
Norman Hitchman did much to undermine that view by showing that reduced caliber high

velocity cartridges could actually be superior in a wide variety dditerr
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The experimental cartridges and later test firings of Donald Hadtishis .220 Swift
based ammunition showed that there was a viable third option in the cartridge debate. T
small caliber high velocity cartridge allowed more reduction in weightecall than the
European design of the intermediate cartridge and the officially adAptedcan design of
the full power T65 cartridge. The small caliber high velocity cartridga® wore accurate
than the intermediate European cartridges due to a flatter trajectoigo@ddut-penetrate
them, nearly matching the performance of the old .30M2 cartridge out to mediges.ran
However, while useful at medium ranges, the small caliber high velocitidgarivas still
not able to match older traditional type cartridges at long distance. Aftenraining for
infantry soldiers still focused on firing out to 500 yards. Moreover, while the reduced .22
caliber rounds produced by Hall performed accurately at that range, they couldero long
match penetration or energy of the heavier bullets at that range. They kst@gergy too
fast because of their light weight.

However, the departure of Col. Studler as Chief of Army Ordnance Rifle
Development in 1953 created opportunities for alternative theories. The disarsay ty
sudden lack of the leadership that had run Army Ordnance Rifle Development for so long
allowed the dedicated civilians and junior officers to throw their projectslméfby
convincing higher Army Ordnance authorities to start Project SALVO. Ittkepdption of
the small caliber high velocity concept on life support, while America and Neégrfed
forth with the T65 Cartridge as the 7.62 NATO. The small caliber high velocitydopat
possessed merit; however, it would take longer for certain men to seek and desigana new

suitable platform.
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Small Caliber High Velocity Rifles

In 1953, the United States Army Ordnance Department gave approval for arlong-te
project aimed at producing new types of ammunition for both current and future weapons
platforms. Designated Project SALVO, it covered multiple new ideas for artioruand
rifle platforms. SALVO promoted a wide range of ideas from using shotguls §led with
hardened steel flechette darts, to so-called duplex and triplex rounds contairtiptemul
bullets per cartridge, to the small caliber high velocity concept. All of tiese were
different means to one end, the ability for the average soldier to increase hit lggobabi
enemy targets. The flechette, duplex, and triplex cartridges sought to ty tlssg several
projectiles per round of ammunition. The small caliber high velocity concepaihsteight
to do this by reducing recoil and weight, creating a package that would be easier f
average soldier to fire successfully while carrying more ammunition. Twe btfenall
caliber high velocity rounds underwent testing. Trials continued on the Gustafadnizec
already tested at the Ballistics Research Laboratory at&berProving Grounds. Other
trials applied the concept of the T65 cartridge case, altering it to acc@ptailier bullet
and modifying the Belgian FAL, then the most advanced design to'fiteTiests showed
that neither cartridge nor the bullet was optimal, and further funding would besagcks
continued development.

While Col. Rene Studler retired from his post as Chief of Army Ordnance Rifl
Development in 1953, causing several programs to go into temporary disarray, the power
vacuum did not last long. Dr. Frederick H. Carten soon became the new head of Army

Ordnance. Dr. Carten was Col. Studler’s civilian executive for severa gadralthough a
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civilian, he shared the same views on weapons development and combat theory as the forme
Chief of Ordnance Rifle Development. Army Ordnance would change little timel@ew
chief, with old policies and practices revealed in the continuity in programs andqursa
first such evidence lay in the fate of Project SALVO. When Project SALVO raof duhds,
William C. Davis, a staff member working on the Gustafson carbine, requesti¢drzal
funding. When the engineers at the Ballistics Research Laboratory sdafbrmal
application for more funding, Dr. Carten simply gave them a verbal “No”, as [a®is
recalled*®. While Carten possessed the same ideas as Col. Studler, Carten had more
enthusiasm for the Garand based T44 platform, and overcame opposition regarding the T65
cartridge or the T44 rifle platform. His actions and tactics over tkefee years showed
that Carten was willing to bend rules and play politics in order to keep the T44 program
ahead of its competitors such as the Belgian FAL or the small calillistitslstudies.

While the attempt by the Ballistic Research Laboratory to gain foodeng for their
Project SALVO failed to sway Carten from his traditionalist doubts on newdggs, it did
get the attention of others in the Army through a circuitous route. In Feldi®ary after the
poor showing of the underdeveloped Armalite AR-10 rifles, General Devers dfifhirc
Aircraft (the parent company of Armalite) visited Dr. Carten. Prelypdgmalite had been
overly confident about its AR-10 design and refused government funding for the
development of a rifle platform specifically made for the small calilzgr elocity
concept®. On this visit, General Devers accepted and received a briefing on the SALVO

research, although the Army was not then offering any government funding or sponsorship t
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the firm. At the same time, General Willard G. Wyman, the Commanding Gereral
Continental Army Command, had been impressed with the Armalite rifles deatedsor
him at Fort Monroe in 1956. General Wyman notified Eugene Stoner, the weapon’s designer,
that the Infantry User Board, his user end-testing group, liked the idesadlbcaliber high
velocity concept based weapgdh General Wyman made the recommendation, according to
William C. Davis, after reading a copy of the SALVO request, which outlimnedallistic
specifications. Wyman gave the SALVO ballistic specifications to AtelslEugene Stoner
as a guide for possible future cartridtjés

Hence, Armalite executives and designers became aware that although the t
officials in Army Ordnance strongly supported the T44 and 7.62NATO/T65 cartotiys
departments did not. High officials in Continental Army Command, as well as others unde
Dr. Carten in the Ballistics Research Laboratory and the Infaney Bisard, did not feel
committed to the T44 or the 7.62 NATO cartridge. Historians have tended to ignore this
small series of events or underplay its importance. However, the detaildlsitpas some
observers of the time noticed, the ideology of the Chief of Army Ordnance Rifle
Development did not command agreement throughout the ordnance corps, with particular
dissention by the Infantry User Board, and other high-ranking officialsntiie Army
itself. A once cohesive organization, United States Army Ordnance R¥igdpenent,
forged together by Col. Studler in the 1930's and 1940’s, began to show cracks, as various

factions within the wide array of departments became more vocal in their apposit
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At the forefront of the newer path was General Wyman. In 1957, with the blessing of
the head of Continental Army Command, the Infantry User Board issued foquekts for
new small caliber high velocity rifle designs to Armalite and Winchesters. The requests,
very vague in language, asked for rifles in .22 caliber, six pounds in weight, with a
conventional stock, and a 20 round ammunition magazine. The request did not specify a
cartridge, only a caliber. However, expectation were that the cartiglged to penetrate an
army steel helmet or 10 gauge cold rolled steel at 300 yards, have equal traedtor
accuracy to the current M1 Garand rifle and ammunition, and also offer equakor bett
wounding ability to the .30 M1 carbitf&

However, showing the growing splits in the Army with regard to rifle development
testing, and acquisition, the desired specification range changed as the mexpesktp the
ladder to the Pentagon. The Infantry User Board, believing that modern wavialxesd
short to medium range fire, set the performance range to a maximum of 300 yatds. As
request advanced to General Wyman, Continental Army Command deemed the range
recommended by the Infantry User Board to be too limited, and increased threnpede
range to 400 yards. When Continental Army Command passed the request up to the
Pentagon, the range increased again, now set at 5004atdmy recruits received rifle
instruction during their basic training at this range. While most traditcaraidges like the
7.62 NATO and .30M2 could easily perform well past 500 yards, for small caliber weapons,
this represented a major hurdle. Since the weight of the bullets was lihomgovhath the

powder charge, the bullet lost kinetic energy very quickly, so a cartridgesaype that
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performed well at 300 yards might perform poorly at 500. This caused problemsidter f
participating firms and arsenals, since the design process was far atisaglofvly
evolving longer range requirements.

Throughout 1957, Armalite designed and tested two prototypes to submit for trials by
the Infantry User Board at Fort Benning. The first, which Armalite dessgredled the
Stopette, had a traditional rifle appearance. It featured a traditionadftgpep heel stock’,
but used the same lightweight alloys and plastics as the AR-TBe Stopette used the
Stoner type method of direct gas impingement operation, also borrowed from-h@ AR
However, the Stopette suffered from poor performance in fully automatic modethsnce
high cyclic rate of fire, combined with a drop heel stock, caused excessivke mluzb and
poor controllability. The second was an AR-10 scaled down to chamber the com222cial
Remington cartridge. This layout proved much more stable and possessed a laweateycl
of fire. Eugene Stoner demonstrated this model to General Wyman and high-end Continental
Army Command officers on May 6, 1957, six days after the official adoption of the T44
Light Rifle as the M-1%#% General Wyman became so impressed with the new Armalite rifle
that he requested funds for several test guns. The request received approval amy the A
ordered ten more rifles. Armalite officially threw its attention and nessubehind the new
rifle, designated AR-15.

Armalite was not the only commercial entity to submit a design for consately
the Infantry User Board at this time. General Wyman and Continental Armyn@odalso

issued a request for a small caliber light rifle to the Winchester Widdieision of the Olin

130 A rifle stock that lies below the bore axis of tharrel to allow for low profile sights.
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Mathieson Chemical Corporation. Winchester Arms had a long history of cooperation wit
the Army as a contractor for rifle production since the First World Warchéster had also
designed America’s first light weight rifle, the M1 carbine, in 8% The Gustafson
modifications to the standard M2 carbine, the fully automatic capable version edrier

M1 carbine, redeemed its reputation (to a minor degree) among some ordnands.officia
Indeed, Winchester’s Ralph Clarkson based the .224 Winchester automatic tibeeamlier
design, sometimes marketing it to some as an improvement on the M2 C4rbloaever,
when Winchester submitted the rifle, they avoided comparing the new WARarifhe

earlier carbines in their official reports, fearing the existirggyalice towards the M2 carbine
in many circles.

Winchester was eager to get its prototype submitted before their fgmatnpetitor.
Winchester was in relatively poor business shape at the time. The commencraarket of
the late 1950’s was awash in military surplus, as governments around the world dunmped the
surplus arms on the American markémerican Riflemanlittle more than a informative
firearms enthusiast magazine of the National Rifle Association attlee ¢ontained several
full page ads per issue from importers offering military surplus rifleglpjsaind shotguns at
bargain prices. This put severe pressure on commercial arms makers whmrtreeldt new
commercial guns for two to three times the price of unissued militaryusuapins.
Winchester had not received a military contract for arms production since 194bgntiee
Korean War era contracts for M1 Garand rifles. After Winchester sulohistelesign

months ahead of the deadline in 1957, the Army changed the range specifications.
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Winchester’s rifle and cartridge, designed for 300 yards were suddenly ekpmeptrform
at the new 500-yard requiremefits As Winchester could not produce a new rifle and
cartridge in time, company engineers tried to increase range by addregoropellant. That
strategy worked but created pressures that made the rifle unsafe, thecoampany to
withdraw from the competition after the first series of t88tsArmalite, on the other hand,
had time to modify its rifle and cartridge to meet the longer range requirement

The testing commenced on March 1958, and the Armalite AR-15 Rifle performed
very well. The Infantry User Board recommended only a few minor chaodles gun.

While the AR-15 did not outperform the M1 Garand or M-14 in penetration, it did meet the
requirements for penetration given to Eugene Stoner by the Infantry Uger Bba

Infantry User Board also found it to be equal or superior to the M-14 and M1 Garand in all
the other categories. A mere sixteen months after the official adoption of idealslthe

new U.S. Service Rifle, the Infantry User Board recommended the AR-Ibpmefeerred
replacement for the M1 Garand, thus coming into direct conflict with the Chhehof
Ordnance Rifle Developménit.

Dr. Carten, the Chief of Army Ordnance Rifle Development, and other tradigisna
worried about the amount of praise that the small caliber high velocity grogagtived from
Continental Army Command and the Infantry User Board at Fort Benning. Inoacldit
General Wyman’s use of the Ballistic Research Laboratory and the intésd#r Board as
testing agencies skirted around the traditional testing authorities ohtekeaC Army

Ordnance Rifle Development and Springfield Armory. During these tests afierCfound
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his authority and influence greatly limited. In defense of the T44 prograngedten found
an opening by making an issue of capillary action.

The AR-15 not only challenged the T44 rifle platform, it also made an issue the .30
caliber T65 cartridge it fired. Dr. Carten felt that the .30 caliber T65exffsuperiority in a
number of ways and sought to discredit the .22 caliber of the AR-15. Carten found his answer
in the rain tests. While the primary purpose of the rain tests were to gaaggiteof rifles
in a wet environment, Carten knew that capillary action would make water stick in the
reduced bore size of the small .22 caliber barrels. While tipping down the barketvio
clear the traditional .30 caliber rifles, this was impossible on .22 calibes.r8b after the
initial shinning tests conducted by the Infantry User Board, Dr. Carten usedHuositgub
order a supplemental rain test on the rifles. He also made it clear thedttheat applied to
.30 caliber rifles must be identical to the supplemental tests on the .22 calés=trifl
Although the tester could tip the small caliber rifles downward and retrabobth® allow
air to enter the chamber and hence allow the bore to drain, Carten forbade thts since i
deviated from the standard test. With the testers adhering strictly tondarstaest
procedure, the water in the bore .22 caliber bore did not drain, and the rifle barrdy actual
split, due to the excess pressure caused by the water. The test thereddrevaissues with
the AR-15. First, the barrel on the AR-10 had burst during tests, and now so had the AR-15,
calling into question the ability of Armalite to make good barrel designs. Sectmelly
caliber, while technically promising, had water retention deficienciescEat the .22

caliber rifles did not point out that .30 caliber rifles had also burst barrels fraen wahe
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past, and that the smaller the bore, the harder it was for water to get insiderst fflade.
The final report also ignored the easy fix of slightly retracting the daliow air in the
chamber to drain the bore.

While Dr. Carten had success in raising questions about Armalite’s AR-15 in the
supplemental rain tests, he also suppressed any further favorable reviewsnaditraaliber
weapons originating from ordnance officials. As it turned out, there wam# (that has
since come to light) from Lawrence Moore, the main civilian test engatébe Infantry and
Aircraft Weapons Division of Developments and Proof Services at Aberdedh&iBa
Research Laboratory. His repoft,Test of Rifle, Caliber .22, AR-15: Rifle, Lightweight
Military, Caliber .224 and Pertinent Ammunitiaid not condemn the rifl&Vhile Larry
Moore had often been critical of other rifle designs, this February 1959 repal¢@xhe
AR-15’s design for its reliability, handiness, and hit probability. Moore turnedtbeeeport
directly to Carten’s office, but Carten did not pass it on or include any of Moore’s
information or opinions in his reports, thus silencing Moore. This refusal to releaspdine
kept valid information on the AR-15 from others and effectively ostracized Moore gnd an
influence his opinions might carry with the Powell Bodrd.

However, other testing of the AR-15 around the same time showed a growing
division of opinions amongst the various ordnance and testing entities. Although theyInfantr
User Board Headquarters at Fort Benning showed enthusiasm for the AR-15 and the
concepts it embodied, the Infantry User Board division at Fort Greely supported the
traditionalist view and the M-14 program. While the Fort Greely group releasedcaial off

documents praising one weapon over the other, a series of events suggests thgy possi
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adopted unfair testing practices when the AR-15 underwent arctic trialscémiber 1958,
the test board at Fort Greely contacted Eugene Stoner, requesting hisgregdaska.
When Eugene Stoner arrived, he assumed the tests were about to take place, and he would
supervise as an engineer and repair any rifles should they break or needcapecikis
followed the basic agreement between the government and Armalite, datiknig lhlae
initial AR-10 tests of 1956. When Stoner arrived, the testing board informed him that the
tests were already over and that several of the rifles needed repagr, Shocked at this,
proceeded to examine the test rifles and found several modifications had been ihade to t
rifles, modifications that were not necessary for general maintenarne¢esthrs told Stoner
the rifles had performed poorly, yet these late modifications had mdgtdikesed a series
of malfunctions and poor performance. The rifles had apparently been in perfiictgwvor
order when they left Fort Benning, so logically, the Fort Greely persoerfermed all the
modifications. In later comments, Stoner considered these modifications neitsrigan
sabotage by the ordnance officials to make the AR-15 perform porly

Accuracy was the first complaint levied by officials at Fort Gregiginst the AR-15
rifles. However, on inspection of the rifles, Stoner noted that someone had removed the front
sights at some point and then incorrectly reinstalled them. Armalite @tstal front sights
on AR-15 rifles by notching the barrel and then securing the front sights to gghltly ti
driving in two tapered pins to create a very solid mount. According to Stoner, on one rifle,
someone drove the pins in backwards, creating a loose sight that moved aroutd. €sily

other test rifles, the taper pins were missing, replaced by loose hitimgmade pins
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produced from ground down welding roffs This not only would cause poor accuracy, but
also other problems. Since the AR-15 rifle’s front sight also doubles as thedas*hha
loose front sight would cause possible gas leakage or a partially blockedhg&s Mence, a
weak pneumatic impulse on the action might likely cause malfunctions in thegeadin
extraction operations.

Another suspicious modification to the AR-15s at Fort Greely appeared on the butt
plate fasteners on the rear stock. Photos taken of the test rifle and provided bgl&ione
that the upper fastener, which should have a vent hole in it, does not. While a simple fastene
on most other rifles, the butt plate fastener on the AR-15 does serve a purplseniayireg
possible pneumatic and hydraulic resistance in the movement of the recaildmaffepring
assembly. The hole allowed any accumulated liquid lubricant or trapped atafieem the
extraction cycle, while preventing a reduction in forward velocity on theré&eding
stroke. This lack of a drainage/vent hole might account for complaints of malfunctions
recorded by the Fort Greely personnel against the AR-15 during testing.

According to Stoner, while he was repairing the rifles in Alaska, the Fedlytest
board delivered the arctic test reports to Continental Army Commands DeputglGene
Herbert Powell, the official in charge of evaluating the Armalite entoyohk notified
Armalite or Stoner of this until many months later when the Armalite repedses read the

official recommendation of the Powell Bodtd
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183 On gas operated rifles, the part that sits oveigds vent port in the barrel. The gas block retirgas to a
gas tube or cylinder.

54 An opening in the wall of a barrel that allows ga®perate a rifle mechanism.
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Dr. Carten appears to have played politics well. The last report issued on the new
rifles by the Infantry User Board in September 1958 showed reduced faith inghe sm
caliber concept. This new apprehension about the AR-15 spread once the Powell Board
received the Infantry User Board’s evaluation and recommendations. Thestepeuit
clearly that the AR-15 exhibited significantly more controllability thanNh#4 rifles'®® and
the design received praise for its ease of disassembly for cleaningraerdlg
maintenanc®’. However, the praise stopped there. The Infantry User Board noted that the
M-14 rifle and ammunition exhibited greater penetration and that the sights onlthe M-
were clearly superior to the AR-15. In all other respects of relialitityperformance, the
Infantry User Board found the M-14 and AR-15 platforms were relatively eqaaleter,
the supplemental rain test results made it into the report, and thus the InfatBoddsd
recommended that the rifle be sent back to Armalite to address the issues drav¢hidre
company submit 16 more test rifles when modifications were compigted

Dr. Carten’s office attached a recommendation to the report, saying tiraer to
alleviate the capillary action of the Armalite AR-15, Armalite should mattéyrifle to use a
.258 caliber cartridgé®. The problem here, probably known to Carten, was the fact that no
.258 caliber cartridge existed commercially at that time. Stoner and ttesrsommented
that, even given the Infantry User Board’s unenthusiastic report on the ARelPowvell
Board in January, 1959 was about to recommend purchasing a further 750 AR-15 rifles for

further testing and development. That is, until the results of the Fort Gesedycame in,
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which led to a stalling of the decision. Eventually the Army Chief of Stathe@d Maxwell
Taylor, asked for the Powell Board’s recommendation on the replacement\bfliiheHe
received their report that suggested replacing the M-14 with a .258 b5’ "°.
Maxwell Taylor, influenced by the arctic and rain tests, countermandecthenaounced
in February 1959 thaOnly the M-14 was suitable for Army 45&

Dr. Carten had succeeded in upholding the arguments favoring the M-14 against the
AR-15. However, while Carten and the arms traditionalists resisted kermaompetition,
in early 1958 some engineers at Springfield Armory produced a smaércaigh velocity
weapon of their own. Earle Harvey, the father of the T25 and T47 Light Rifle Profebts
late 1940’s and early 1950’s, kept a close eye on the small caliber rifles, and uroaan his
authority started a new small caliber project at Springfield Armory. Haeiad about the
project SALVO trials of the Gustafson carbine and .22 caliber FAL, Harvegleteto work
with the commercial 222 Remington rodffd Since this rifle used the T25 method of
operation, Harvey saw it as a way to legitimate the design as being vigbkhevsmall
caliber ammunition. Springfield Armory ordered 10,000 rounds of Harvey ammunition from
Remington’s cartridge manufacturing divistéh However, once the two prototype weapons
and ammunition arrived, Carten became aware of the experimental progranmgfieSgr
Arsenal. Already upset about General Wyman and Armalite going aroundditetral
testing and procurement channels, Carten became angry that his own researsigand de

armory had built a prototype for submission, and he ordered the Springfield project
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terminated. Carten also decreed that he would tolerate no further work on theadiei|
high velocity conceptf*.

While Carten’s methods for choosing to undermine the small caliber high yelocit
projects were questionable, there was a certain logic to his position. The thetM-14
rifle was the result of over a decade of research and development in the forrhighthe
Rifle Project. The ultimate goal of the project, especially under Col. Studisr
standardization. Unwilling to bend in its approach to modern warfare, Army Ordnance
engaged in a battle against the .280 British intermediate cartridge, &l lgaders pushed
for adoption of the full power T65 cartridge as the NATO standard cartridge. Add thehi
fact that many European NATO countries were far into updating to newatiféaabering
the new .30 caliber NATO cartridge (T65). Moreover, should the AR-15 be adopted, there
would again be logistical issues with NATO allies regarding ammunifiorwhile the AR-
15 certainly showed promise, any adoption of it in 1959 meant that procuring it and
replacing the M1 Garand would theoretically take several more additicanal lyefore the
rifles started rolling off the assembly lines and into the hands of soldiersooré\rmalite
was not set up to be a large-scale arms producer. The company’s main misgias sinc
founding had been to sell production licenses for its designs. Because of this, theoe was
large-scale manufacturing capability for the AR-15 rifle. If produrctiontracts were issued,
the AR-15 would require unique tooling and equipment for mass production of the aluminum

and plastic parts used in the Armalite design.
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While the M-14 was not perfect, to the logical military mind, its continued use must
have seemed necessary. Production of the M-14 could use much of the M1 Garand tooling
and manufacturing equipment. It still represented a technical improvemenhewdder
Garand, although a marginal one. It would allow the fastest rearming of Zameroops to
the NATO standard round, would require little retraining on the new weapon (due to its
Garand heritage), and it would finally put a universal arm in the hands of the America
soldier. This meant the military could finally phase out the M1 and M2 carbines, the
Browning automatic rifle, and the Thompson and M3 sub-machine guns. This changeover
would streamline and ease the supply of ammunition, repair parts, and ammunition
magazines. However, Carten, most likely afraid of cuts to funding and loss of prestige f
government arsenals and all of Army Ordnance, did not use this logic to push for M-14
procurement and defend its superiority. Instead, he used the tactics outlirerg éamlying
that the AR-15 possessed any sort of technical merit in its current form ghhéofpreserve
the status of the M-14 rifle as the standard issue rifle of the U.S. Army wasd indee
successful. However, in the struggle, Dr. Carten’s position lost some of i&s pad/
prestige. General Wyman undermined the traditional channels of testing amatieval
through the creation of the Powell Board and use of the Ballistics Researchtbapand
Infantry User Board as the primary authorities. This had been the domain dfi¢gheiC
Army Ordnance Rifle Development and Springfield Armory in the past. It setad®et for
going around the traditional channels. In the meanwhile, the M-14 Rifle Prdgitanmo
general disarray, calling into question the abilities of Army Ordaamcevelop and procure

rifles.
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M ismanagement of M-14 Rifle Procur ement

Although the United States Army officially adopted the T44 (now designai&d)M
as the new standard rifle in May of 1957 for the next year, no attempts were made to
ready the design for any sort of large-scale production. The main iagdésgtin the way
was funding. From 1955 until 1958, Springfield Armory had received no new funding for
product improvement on the T44/M-14 rifle. By 1957, the lack of money meant that
Springfield Armory could not prepare its technical date package on the rifle t#iledle
blueprint drawings and specifications of the M-14. While over 500 produced riflesdexiste
this point, there existed no standard specifications for the M-14 rifle. The Ioliteepri
technical data package was necessary for mass production at comomrizittors’”. No
large-scale procurement was possible until the date package was reauyfidgprArmory
submitted requests for funding of the data package for the fiscal years 1957, 1958, and 1959,
and every year Ordnance Weapons Command at Rock Island Arsenal, the ordneade offi
charge of funding of all ordnance projects, denied the regtiest the same time, the
Springfield Armory faced general funding cuts. As the production and repamsfedr
Springfield Arsenal from the Korean War replenished arsenals, the funding fomitwey a
decreased significantly. Springfield Armory lost roughly half of itsf $tafn 1957-1959,
which already was down 50% from its peak of the Korean'{R/ar

The funding for the technical data package for the M-14 finally arrived fro

Ordnance Weapons Command in mid 1958. However, where the normal timetable for
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preparing a package of this sort was a full year, Ordnance Weapon Command ibrdere
finished in six months. This, combined with the skeleton crew with which Springfield wa
operating, only compounded the difficulty when Ordnance Weapons Command ordered the
project finished even faster than the allotted six months. That last order fornyafdether
research into improvements to the design adopted in 1957. Finally, in April 1958, a
production order for 15,669 M-14 Rifles arrived at Springfield along with some desdperat
needed funds. Springfield re-hired personnel; however, most of the skilled tool and die
makers laid off earlier refused their old positions, due to the poor job security thigy arm
offered®.

However, with many commercial arms makers in financial difficultyicgahakers
in Washington decided to place caps on rifle production at the government arsemals. Th
government capped Springfield Armory production at 2,000 M-14 Rifles per month, a
fraction of its capacity with a full stdff. Commercial arms makers would end up producing
the great majority of rifles in M-14 procurement. The Army began to solicitftnds the
commercial arms makers for two initial contracts of 35,000 M-14 rifles in 1958na&iély,
the Army aimed to have 2,000,000 rifles by 1964, with total procurement eventually aimed a
5,000,000 rifle¥? The government policy of the era called for one contract to go to a
company with the lowest bid. From the list of bids received, Winchester O&iveecan
initial contract for 35,000 rifles in 1959 at $65.75 per rifle, with deliveries to begin in

February 19685, Policy required the other contract to go to a firm in an economically
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depressed area with high unemployment. From this list of arms manufadtueers
government selected the firm of Harrington and Richardson of Worchestegdilasstt$*.
Harrington and Richardson had a history of military arms production, but posaessed
very poor reputation for quality and consistency in its Korean War production of the M1
Garand®. Many historians of small arms have focused on the poor wartime production, but
have not explained why Harrington and Richardson produced troubled M1 Garand rifles. The
catalog of the company shows that the primary type of arms offered by Hiamrangd
Richardson were simple utility firearms. The company offered simpléesinth century
designed break-open single shot shotguns; single shot bolt action rifles, and oldrfemith a
Wesson pattern revolvers chambered in weak cartrithyeBhe company marketed these
types of guns to low budget sportsmen and hunters. Hence, the company and its employees
experience came from building plain and simple rifles, shotguns, and revolvegddun
pressure cartridges that allowed generous tolerances in manufacturingtandlrqualities.
It is no surprise the company encountered such difficulty during the Koreaim\War
manufacturing a complex semi-automatic rifle with a more narrow setesénhces. In fact,
the M1 Garand rifle was comparably loose in tolerances compared to the new Matngn
that just as with the Garand, Harrington and Richardson would again face incredible
difficulties in ramping up for M-14 production.
In 1960, a serious issue with the production at Harrington and Richardson put a

complete halt on all commercial M-14 production. As per the contracts, ordnancdfficia
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selected samples of production rifles from all three producers (Sprahgiigiory,
Winchester-Olin, and Harrington and Richardson) for quality control testingriaBEnning.
On several Harrington and Richardson M-14 rifles, the bolts literally disateghduring test
firings, one of the worst types of failures in a semi-automatic or fullynaatic rifle. The
7.62 NATO cartridge operates at extremely high pressures, and a fdilecebhtes a
shrapnel laced explosion that can seriously or even mortally injure the persatingpiée
weapon. For two months, officials from all the government arsenals and AberdeergPr
Grounds investigated the Winchester and the Harrington and Richardson production
facilities, as well as all their subcontract8fsThe same officials also sought a non-
destructive method of testing all M-14 bolts and receivers on the already-prodiesed he
Army would not issue a single M-14 from the two companies until the rifles undettvgent
testing and analysis procedure.

The testing procedure involved inserting a receiver or bolt of unknown qualityninto a
electromagnetic analyzer with one of known quality. The analyzer measurguailitg of
the unknown part through electromagnetic conductivity. Investigators eventaaty all
the bolt and receiver failures to Harrington and Richarf&oFor its receivers and bolts, the
company had used a substitute steel, since the 1959 steel strike made geipegitisesl
steel expensive and diffictiff. This substitute steel used on receivers became overly hard

and brittle when heat-treated to Springfield Armory specifications. Thefaditses from

187 Stevens, R. Blakd).S. Rifle: From John Garand to the M2101

18 Howe, Walther and E.H. Harrison. “The M14 Rifle:Gomplete and Detailed Report on the Status of the
Nation’s New Shoulder Arm”.22

189 gtevens, R. BlakdJ.S. Rifle: From John Garand to the M2101



71

Harrington and Richardson were due to poor heat treatment of the steel, causiing enad
sheering of the locking lug®.

After identifying and fixing the catastrophic failures at Haramgand Richardson,
the production continued to be slow. Both Winchester and the Harrington and Richardson
companies were lagging behind on their quotas, while their rifles met excdgtiogh
rejection rates. This problem led to the creation of Project 110, a group of Degdartme
Defense and Army officials determined to correct all production issues with M-
procuremenit’™. Project 110’s investigations led the Department of Defense to enact more
stringent quality control at both production centers, causing great protest from both
manufacturers. Winchester and Harrington and Richardson complained that suclesneasur
altered their contracts and that they could not make the rifle at the oqgiotad unit price
of $65.75 for Winchesté¥ and $68.75° for Harrington and Richardson. The companies
won their protests and the renegotiated per unit cost was raised to'$9®66ause of the
loss of two months production at both commercial firms and the loss of 1,784 rifles that the
guality control testers pulled for being utterly defective, Springfield Arfaamyota changed
from 2,000 rifles per month to 5,000 in March 1¥81The Department of Defense also
decided to add a third commercial contractor for M-14 rifles, with hopes of sgagalihe
procurement of new rifles in March 1961. Over forty commercial firms appiethé

contract, which did not allow the contracting firm to renegotiate price once hsigimed the
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agreement. Choosing from a wide variety of arms and heavy industry marerf&ctur
(Armalite included, ironically) the Department of Defense awarded trok ¥hit4
production contract to the Cleveland, Ohio firm of Thompson- Ramo -Wooldtfdge

In March 1961, Winchester’'s deadline for the delivery of the last of its 35,000 rifles
came and went. It was not until the next month that the company began meetioigtitty m
guota of rifles. By June, the Harrington and Richardson plant was producing riftes at a
acceptable rate per month. However, there still only existed 133,000 M-14 rifles, many of
which Springfield Armory completed under its increasingly raised monthly sftbtahis
situation raised enough issues to prompt a congressional investigation into the M-14
program. The Senate Committee on Armed Services created a Prepal@grstggtion
Subcommittee to examine the research, development, and procurements problems of the M
14 and determine a proper course of action. The tone of the Senate hearings echoed the voice
of Secretary of Defense Robert McNamara, whose testimony in front of Gerggrduly 28,
1961, labeled the Rifle Program asdisgrace...not particularly for the Army, but for the
Natior?' %8

The following month, Harrington and Richardson completed its first contract for
35,000 M-14 rifles. Normally, news of this might have alleviated the poor reputation of the
Rifle Program®®. Instead, that same month, news broke from Berlin about the increasingly
tense crisis there between communist and American forces. The news etk thirall
5,000 of the American troops stationed in West Berlin were equipped with M1 Garasd rifle

and that the 1,500 reinforcement troops coming to assist the western forcémthenty the
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M1 Garand as their rifle, all this four years after M-14 procurement B&gan1961, West
Berlin was the forefront of America’s commitment against communist expansioihe
soldiers still carried weapons designed before the Second World War. That QOitteber
Senate Subcommittee on Preparedness released its report, which highlighted the
incompetence and malaise that had characterized the Rifle Pf8Yeine committee placed
blame equally on the commercial contractors and the government.

The subcommittee commented on the importance of a new rifle, for while the basic
rifle might seem obsolete in the age of more sophisticated weapons likedalissiles, it
remained fundamental to land warféfeThe congressional report blasted the policy of
limiting production at Springfield Armory, noting that during 1958 it was the only place
tooled and equipped for M-14 manufactiifeThe report stated that as of July 1, 1961, only
133,386 M-14 rifles existed in government armories. From this number, SpringfietshArm
production stood at 52,706, Harrington and Richardson 75,286, and Winchester only at
5,394% The report called for increasing the funding for M-14 production to ensure all
regular units could receive the M-14 as soon as possible. However, the subcersiaite
that the M-14 was still not the ultimate weapon, writingHile it is true that there is no
weapon per se in the developmental stage to replace the M-14 today, nonetheless various
concepts are under study by the Army to support requirements for an improved hand-held

weapor’® The report further noted The program study is primarily an ammunition

20 preparedness Investigating Subcommitiee M-14 Rifle Program(Washington D.C. :U.S. Government
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research program designed to increase the individual combat soldier's combat effesdive
by providing a weapon-ammunition combination with increase hit and kill probability along
with a reduction in the weight of the syst&fi This could mean nothing else than Project
SALVO, and hence the small caliber high velocity concept. The committee the
recommended the Army properly fund this promising sy$téro make sure that the
lengthy delay the M-14 program received did not happen Z8afs for the M-14 delays,
the subcommittee blamed the poor funding, specifically noting that the entirampréigm
1945-1961, excluding procurement, had only totaled $6,35200®ie subcommittee
considered this a paltry amount for such an important and fundamental project.

The committee ended its conclusions with a laundry lisinafiSputable facts
regarding the Rifle Program that showed the Army lacking in urgency fossantes
program. Most damning was that after 16 years since the issuing of the orgdade the
Garand, the M1 rifle remained in widespread use. In addition, the report noted thanfor
years only one engineer (LIloyd Corbett) had worked on the T44 project, digstical
lengthening the development of the rifle. Field-testing the prototypes tookdatrs, much
longer than normal. After the last tests, it took eleven months to adopt the riflegenithé
adoption of the M-14 in May 1957 until April 1958, there was no attempt to procure rifles.
Moreover, when procurement came, orders were for small amounts. Thesesrratits
did not provide enough rifles for troops in strategic locations. Finally, the Departine

Defense policy to limit Springfield Armory production caused unnecessary gésita
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rifles®®. In light of the then current state of procurement, the geo-political sityaid any
promising ordnance projects, the subcommittee issued its recommendations.

The recommendations in the report stated that given the past delay in M-14
development and procurement, the Army now should take substantial steps to expdite
expand M-14 procurement. Any expansion of production through new contracts should be
determined on the ability to produce M-14 rifles, not on economic conditions in the
manufacturers’ area. In addition, Congress said the project managg8yr@ppointed to
oversee M-14 procurement needed more power to assure completion of the production
contracts. The last recommendation looked to the future, stating that any weapems sys
developed and adopted by the Army to replace the M-14 should receive a high priority to
ensure procurement issues would not happen @dalinis report, combined with all the
surrounding events, cast serious doubts on the quality of the Rifle Program friomirgetp
its status at the time of the report. Former M-14 supporters like Secoéf@aefense Robert
McNamara began to lose their faith in both Army Ordnance and in the rifle-ammunition
package as a whole. Ordnance traditionalists around the Chief of Army Ordnance Rifle
Development Frederick Carten sought to prop up the program as much as possible to ensure
its continuation. Even the NRA got involved in a public relations campaign to try to salvage
the reputation of the rifle.

The October 196American Riflemaontained an article titledrhe M-14 Rifle- A
Complete Report on the Status of the Nation’s New Shouldér Anmarticle, written in

part by retired ordnance officer E.H. Harrison, tried to improve the publicorpaiithe
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Rifle Project by comparing the M-14 to its parent, the M1 Garand. The artitiizedut

several positive facets of the program, including the lower per unit cost for 18 /14t

also gave a comparison with M1 Garand development to try to convince the public that the
M-14 was not so long delayed in development and procuréhieFte article did not

mention that the M1 Garand had been a completely original design, and that along with
inventing the rifle, John Garand and others also had to design specialized nyatiginéi

rifle required for mass production. While the article and other public relatitorssefied to
soften the negative blow dealt to the Rifle Project by the Senate hearnigsreasing

number of observers began to look for better options. The promising rifle and ammunition
mentioned in the subcommittee report heralded the return of the M-14 program’s old
nemesis, the AR-15. However, this time, the AR-15 came from a new company and via a

new route.

22 Howe, Walther and E.H. Harrison. “Making the MR#le” American RiflemanFebruary 1963. 18
213 |
Ibid. 18-19



77

Adoption and Failure of the M-16in Vietham

Fairchild Aircraft and its subsidiary Armalite spent nearly 1.45 milliotegd®lon the
development of the AR-15 and failed to unseat the ordnance corps’ M-14 Rifle. Fairchild,
reeling from financial issues, sought to rid its Armalite division of the ARAtBracoup
some of the development capital. In December 1959, Armalite found Colt's PatamniriSire
Manufacturing Company, then a division of Fairbanks Whitney, willing to buy a édens
the AR-15 and AR-10. Colt agreed to pay $75,000 upfront and a 4.5% royalty on every rifle
sold**. Colt also entered into a partnership with the Baltimore firm of Cooper-McBomal
broker the deal between Colt and Fairchild as well as to sell the design abreaal iIRok
these services, Colt spent an additional $256'0000lt, itself in financial trouble for over a
decade, hoped to market the design to the Department of Defense and foreigesniGtalt
possessed a simple, two part sales strategy for selling the AR-15 to thellta8,. mirst
Colt wanted a retrial of the rifle with the expressed intention of demonstiaitn front of
high-ranking Department of Defense officials. Second, Colt wanted to beginsiggres
political and public relations campaigns to condemn the M-14 program. Colt officiald hope
to sell the AR-15 rifle by marketing the company’s prestigious past of inooyatmbined
with this new and more aggressive strategy.

In June of 1960, Colt sent a request to the Chief of Army Ordnance Rifle
Development, Dr. Carten, for a retrial of the new Colt AR-15. Colt updated the @etign
several of the Infantry User Boards’ earlier recommendations on theadigimalite AR-15

such as a thicker barrel, a new magazine, and new hand guards. Carten refuge@sheoe
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the vexation of the Colt representatit’8s The earlier proclamation by the Army Chief of
Staff Maxwell Taylor that only the M-14 rifle could fulfill the Army’s egs gave validation
to Carten’s stance against small caliber weapons. Carten used Jaeryodk assertion as
the basis for denying Colt’s request. According to Taylor’s proclamatiorg tes no need
in the Army for the AR-15, so Army Ordnance refused to test it. George Stnclpmesident
of Colt stated laterWe were up against the NIH factor, Not Invented Here. The rifle’s basic
problem was that it hadn’t been invented by Army arsenal personnel. They got the M-14
adopted, and now they are covering their tracks. They resented the AR-15 being thrust upon
them?*™ This rejection only made Colt more aggressive in their persuasive efforts.

The ability of Colt to gain any military contracts hinged on getting thelBRito the
United States arsenal somewhere. While Armalite concentrated on the idomigstry
market with the AR-15, Colt wanted McDonald-Cooper to sell the rifle in Asiee the
politics of the Cold War blocked the ability of Cooper-McDonald to sell the Colsrifflany
of the nations to which Robert McDonald promoted the AR-15 showed great enthusiasm, but
could not buy them. Earlier these nations had signed military assistanemagtg with the
United States. Under these agreements, all weapons purchased by the Amignmatt be
standard United States military hardware. Robert McDonald came back in 1€68edihg
only handfuls of rifles to Asian nations for testing. Colt needed to get tharifie U.S.
arsenal. It found its way in through the backdoor.

Colt, like Armalite, tried to pitch the AR-15 to the United States Army without

success. Later in 1960, Colt and McDonald realized how to get around the Army and United
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States Army Ordnance. They simply found an alternative route, appealind.oitbe
States Air Force. To this end Robert McDonald, and Richard Boutelle, the president of
Armalite, invited the Air Force Deputy Chief Of Staff General GureMay to a barbeque
for Boutelle’s birthday on 4 July 1988, McDonald demonstrated the AR-15 to LeMay and
suggested that the United States Air Force adopt the weapon to repladeghdag
carbines in service at the time. While the Air Force had become independenfohthan
the late 1940'’s, the Air Force still relied on the Army for its small armsh W adoption of
the M-14 in 1957, the Army and all the government arsenals were no longer stockmaqtrifl
producing any parts for the M1 or M2 carbines. Indeed, the Army began sellindvipare
carbines on the surplus market to allied nations at the time. This stuck the Aktdra
maligned and obsolete rifle, for which there was no parts or support. LeMay agpaesiht
the Air Force Chief of Staff to consider the new rifles and McDonald seiet tifless to
Lackland Air Force Base in Texas for familiarizafibh

Because the Air Force depended on the Army for their small arms, therae F
officers relied on Army Ordnance for testing any new rifles. Aften€al LeMay sent a
formal request to the Pentagon for the replacement of the M2 carbine witbltiARCL5,
the Pentagon (acting under Congressional pressure, part of Colt’s selliagyytfarced Dr.
Carten to go ahead and arrange the test for the AR-The orders given to Dr. Carten
mentioned that General LeMay would attend the tests, thus ensuring fag.tésti

November of 1960, Ordnance offered its report on the Colt A&:18 these tests, three
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rifles fired 24,443 rounds of ammunition in accuracy and light automatic firé*feftaring
rapid-fire tests at 100 yards, the rifles proved very accurate, hitting theadd@rget 77
times out of the 84 shots fired in one mirféteTen shot groupings at 100 yards averaged 1.5
inches in diameter, an outstanding display of accdfadp fully automatic fire, the rifle
fired an average of 128 rounds per minute, hitting the target an average of 41°tinés
figure was higher than comparable tests on the M2 carbine. The rifle dambkeen parts in
the 18,000 round endurance tests for an average of 0.25 malfunctions per hundred rounds
fired®®. According to Carten, the rifles performed at onlyadr-normal level in un-
lubricated, dust, extreme cold, mud, and rain f&stdowever, this time the rain test allowed
the operator to retract the bolt, solving the capillary action issue that haebdesdrithe
original Armalite rifles in earlier test€. Despite the fact that the AR-15 performed
exceedingly well, even compared to the previous M1 Garand and M-14 tests, Dr.dilhrten
deemed the tests onlygasonably satisfactotycontinuing to deny that the design and
ammunition possessed any real technical Aférit

Following the trials, the Air Force did its own comparative firing tbstsveen the
M2 carbine, the Colt AR-15, and the M-14 rifle. Eugene Stoner recorded that 43% of the
firers qualified as experts with the AR-15, while only 22% did so with the f2dter
these tests, the Air Force attempted to buy 8,500 AR-15 rifles as part of theal gending

for the year. The Congressional Subcommittee on Department of Defense Agtogri
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denied the request. General LeMay then tried to go through President Johny &an el
not succeed in receiving funding for new rifles. The Air Force budget priaritiees
fighters, bombers, missiles, and air defense systems, instead of rifiggfding bases. The
Air Force officially adopted the AR-15 but they could procure no rifles until the budget
allowed. However, now that the rifle was officially in the U.S. arsenal, it weadrfurther
trials. The Combat Development Experimentation Center finished optimum platdsn tr
that showed a five-man squad with AR-15 rifles and ammunition had the same firepower a
eleven men with M-14 riflés". Indeed, the report suggested that the Army look into the AR-
15 “with a view toward early retirement of current riflé¥. Finally, the Air Force received
procurement funds in May 1962 and began to rearm its perédhnel

Intrigued by the new Air Force rifle, the Advanced Research Projessdy of the
Department of Defense ordered 1,000 AR-15 rifles in spring 1961 for testing in tegro
Vietnam conflict. This was part of the United States’ advising role in theictoaiflthe time.
The Advanced Research Projects Agency wanted the rifles for Project A&[uBject
aimed at supporting allies in a limited war. The agency released its repbg AR115 in
July 1962**. In this test, Project AGILE sought to determine the best rifle for thedarme
forces of the Republic of Vietham. Given the small stature of the average Setrthrvese
soldier, the project sought to test the lighter AR-15 rifle against the Mihe&>. The nature

of the war in Vietnam, one of fast, brutal, short firefights, along with the statike and
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low weight of the average Vietnamese soldier, required a light rifle eapabutomatic
fire?*®. This requirement fit only two weapons in the United States arsenal, the M2ecarbi
and the AR-15. Tests revealed the AR-15 and its ammunition to be superior to the M2 and
the agency report suggested that all South Vietnamese forces recei-1taerifle in place
of other U.S. arnf§’. Further reports in Vietnam from Project AGILE military advisors
reported that the AR-15 and its ammunition did indeed have extraordinarytyedghahort-
ranges. The U.S. Advisor Group in Vietnam requested 20,000 AR-15 rifles for South
Vietnamese forces in the summer of 1882This, in addition to the two Air Force orders for
8,500 and 19,000 AR-15 rifles that year, combined with the poor publicity surrounding the
M-14 procurements, made Colt look good and Army Ordnance look poor for passing up the
AR-15°%,

Secretary of Defense Robert McNamara, once a fervent M-14 supportenocsewef
its disadvantages as M-14 procurement lagged and reports praising the Colt ARsES ¢
his desk. Becoming more disillusioned with the M-14 and the ordnance corps altogether,
McNamara ordered his comptroller, Charles Hitch, to research the historyf ar
development going back to the 1930’s to search for the best rifle system. Iraicteal
comparative trials of the M1 Garand, the M-14, the Soviet AK-47, and the Colt AR-15. The
summation of the report damned any remaining notion that the M-14 was a modern and
acceptable rifle. Hitch statedThe AR-15 is decidedly superior in many of the factors
considered. In none of them is the M-14 superior. The report, therefore, concludes that in

combat the AR-15 is the superior weapon. Furthermore, the available cost data indicates
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that it is also a cheaper weapon. Although analyzed less thoroughly, the M-14 also appears
somewhat inferior to the M1 rifle of WWII and decidedly inferior to the Soviet conlbat rif
AK-47, which in turn was derived from the German “Sturmgewehr” of WARIMWhile
Hitch’s analysis of the cost of the AR-15 rifle now seems unreliable due tackisfl
analysis on retooling and production set up, the analysis of combat reliabdityverall
combat usefulness was fundamentally sound.

All of the negative reports on the M-14, in contrast to the positive reports on the AR-
15 as a very reliable and fully developed weapon, made the Army Chief bai&iahe
Secretary of Defense order a worldwide study of the two rifles to ideh&fguperior
platform. Secretary of Defense McNamara gave General Earle Whbeelé&rmy Chief of
Staff, three months to complete the new testing, starting in fall 1962. The steodlltbed,
and factionalism in the various testing authorities, created a number of Issuesly raised
more questions about Army Ordnance. Ammunition quality for the Colt rifles xtaesreely
poor, causing an abnormally high malfunction ¥dteThe ammunition could not replicate
the fantastic wounding capabilities reported by military advisors in \figtnaising
questions about the lethality of the 5.56mm ammurfittorHowever, Colt and ordnance
officials constantly complained about materials and procedure, raisingomsestiout the
validity of all the test results. Despite all the problems, in January 1963 tlestoisp
General’s office issued its final report on time. The report declared teafiahg 500,000

rounds of ammunition, the AR-15 proved superior in accuracy in automatic fire, wanght
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hit probability. However, the M-14 was superior in reliability and night sight ckyabi.
In spite of the report, the M-14 remained the standard rifle since it showeasedre
reliability (most likely due to ammunition quality). However, Deputy Secyedf Defense
Cyrus Vance recommended the purchase of 50,000 to 100,000 AR-15 rifles for airborne and
special assault trooffs.

The Army soon realized the M-14 program was in serious trouble. From 1963-1964,
South Vietnamese troops carrying the M1 Garand and M2 carbines began to encounter
enemy troops armed with Chinese made AK-47 and SKS4itl@he nature of jungle
warfare suited the low powered, short-range, fast firing Kalashnikov and Siméasv ri
while negating the M1 Garand’s advantage of long-range power and accrdcgnce
officials, seeing the reports on Vietnam, began to push for the Special Purposkiaidi
Weapon Project as the eventual solution. This program, like the AR-15, grew frautProj
SALVO in the 1950’s. This weapon system was more a long-range shotgun than a rifle,
using the multiple steel flechette principle. Army Ordnance, after wgrdn it slowly for
years, promised a finished and fully developed prototype by’9@8&my Ordnance issued
additional funding and four new developmental contracts for the Special Purposdualivi
Weapon program. Ordnance was gambling on the program to keep the civilian designed AR-
15 from eclipsing Army Ordnance’s projects. The move backfired in the face of Army
Ordnance when Secretary of Defense McNamara decided to terminatecallement of the

M-14 at the end of the fiscal year 1963 and close Springfield Armory at the end of the 1968
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fiscal yeaf*’

. This would leave the Army with one million M-14 rifles, which McNamara felt
should suffice until the Special Purpose Individual Weapon came online. However, to
supplement the M-14 numbers the Defense Department signed a one-time buy ocbntract
85,000 AR-15 rifles for the Army and 19,000 for the Air Féf€dn addition, the
government required certain technical changes to correct the perceivedsivgs of the
AR-15 platform. Secretary of Defense McNamara created the Offieefect Manager for
AR-15 Activities to oversee the new Technical Coordinating Committee. MaNam
appointed younger ordnance officers and civilians to staff the Technical Gatomdi
Committee, removing the traditionalists from any significant role inJ&Refinement and
procurement. McNamara placed Lt. Col. Harold Yount in charge of the commmttee a
named him the Chief of the Office of Project Manager for AR-15 ActivftteShe goal was
to have a standardized AR-15 completed by the end of the 1964 fiscal year. However, the
Technical Coordinating Committee complicated standardization with memtogrssing
130 changes to the rifle, eleven of which met final appfévalhile this delayed
standardization, several further issues still arose involving the riflerandiaition
combination.

The first major debate was over the lack of a bolt closure device on the AR-15. The
general argument from the Army was that the only thing closing the action ARth& was

the recoil spring located inside the butt stock. In its official recommendatite fTechnical

Coordinating Committee, the Army contended thidi¢ AR-15 is to be issued to Combat
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Infantrymen who are expected to use the weapon under the worst possible conditions of dust,
dirt, mud, and foreign matter affecting both weapon and cartridges. If the mechanical spring
fails to close the bolt the soldier must have the capability of immediately thogré&oe

situation without disassembling the rifle. Any chance, no matter how slight, of malfunction
in combat due to the inability to manually close the bolt is unaccept@bl©n the earlier

M1 Garand and M-14 rifles, the operator could easily bump the rear of the charging handle
with the heel of his hand to fully seat a round of ammunition into the chamber. The AR-15
lacked this ability, and so the Army became insistent on modifying theaiitelude a bolt
closure device. While this modification seems simple, the issue became aioardeat the

best bolt closure device. Four bolt closure devices came under consideration, two from
Springfield Armory and two from Colt Firearms. The Technical Coordination Cogenitt
accepted one design by Colt; however, the Air Force, Navy, and Marines botleprotes
against that choice in their official responses to the Army profasatentually the Army

won out, for no other fact than they were going to be the largest user of the rifle.

Another issue that arose in 1963 was regarding ammunition. The trials of the AR-15
used relatively small amounts of ammunition from a few select sources of production.
However, as the military was switching away from the exclusive 7.62 Néartddges, it
had to replenish its stocks of ammunition, which required large-scale production.€gms m
the use of multiple production sources with unavoidable variances. Once theyrstbtéed

to test new batches of the 5.56mm ammunition, the test rifles started stayfi¥iThe

>1|pid. 126

2 |pid. 126

23 An unintentional discharge of a firearm occurrihging the loading of a cartridge into the chamBérey
are most common in semi-automatic weapons.
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Frankford Arsenal investigated the matter and released its report ortAp®63>". The

report stressed that the problem was intermittent. Some rifle and ammunitibimaboms

had demonstrated small percentages of slam firing, while others demongstrategssive
amount of the occurren€8 The investigation concluded that the fault was a combination of
the design of the AR-15 firing pin and the variances in primer sensitivity onrthieges>°.

It did stress the fact that the primers used in the 5.56mm cartridge wgeusitive, having

a very narrow range between not firing and firing and that the occurrehsiasn firing

should be even higher than repoffédHowever, the report gave no proposals for a solution
to the problem.

The solution eventually became to alter the firing pin. The firing pin on th&%AR-
was free floating in design, allowing the pin to gain enough kinetic energy on thegoadi
cycle to fly forward and set off sensitive cartridge primers, causinmantentional
discharge of the rifle. Springfield Armory and Colt Firearms submittedwsuproposals to
fix the firing pin issue. The Springfield design used a ball detent system to atdnesito
the firing pin on its forward movement. Colt proposed two solutions; one added a resistance
spring, and the other reduced the mass of the firing pin to reduce the kinegi#&nas in
the case with the bolt closure device, the Technical Coordination Committeecéfec

Colt proposal of reducing mass in the firingpi

%4 Davis, William C.First Memo Report on AR-15 Rifle/Ammunition Systewestigation of Firing Pin
IZESrswergy and Primer SensitivitgPhiladelphia PA: Frankford Arsenal. April 4, 19638
Ibid. 1
2 |pid. 1
7 |pid. 1
8 Ezell, Edward and R. Blake Stevefise Black Rifle: M16 Retrospectivil5
9Fjeld Manual: M16A1Rifle and Rifle Marksmansififashington DC: Department of the Army. 1974), 47
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However, ammunition problems continued well into 1965. The completed AR-15
technical data package included the specifications for the 5.56mm ammunitiel. 8he
ammunition specifications were contradictory. The minimum muzzle vel@gyirements
called for no less than 3,220 feet per second with a maximum chamber pressure of 52,000
pounds per square inch, using DuPont’s IMR4475 propéifaBecause the DuPont
IMR4475 propellant could not reliably achieve the minimum muzzle velocity without
exceeding the maximum allowable chamber pressure, the Technical Coord@athmittee
assigned Frankford Arsenal to investigate the possible use of substitute ptepellaeet
the specifications outlined in the technical data padRaderankford Arsenal initially
recommended a slight reduction in the muzzle velocity requirements, as tkéoFta
technicians believed that the ammunition lethality would not suffer and it woald ik
ammunition to meet the chamber pressure limits while still using the Du Pont IMR

propellant®?

. However, the Technical Coordinating Committee rejected the proposal to
change any of the velocity specifications.

Frankford Arsenal selected three possible propellant substitutes from whosiéged
by various commercial manufacturers. DuPont submitted their CR8136 propehantt, w
was similar to the IMR4475 formula as an extruded single based propellamtideom
nitrocellulose. However, DuPont coated CR8136 with a different compound, which reduced

flame temperature. This alternative coating had the benefits of gdassbarrel erosion and

creating a more controlled burn rate that allowed for a better presstemtity ratig®.

20 pavis, William C.Tenth Memo Report on AR-15 Rifle Ammunition Sydrerestigation of Alternate
Propellants for Use in 5.56mm M193 Ball Ammuniti@hiladelphia PA: Frankford Arsenal. May 15, 196b),
261 |;

Ibid. 1
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Olin-Mathieson, the ammunition division of Winchester Arms, submitted their WC846
propellant. This was a double base propellant based on nitrocellulose and nitroglyidezine
denser nature and composition of Olin WC846 allowed the manufacturer to load it more
easily into the small cartridge case of the 5.56mm, and thus allowed fer masis
productiorf®. WC846 also allowed easier loading adjustments to stay under the chamber
pressure specifications while meeting the muzzle velocity requireméshifd propellant,
HPC-10, came from the Hercules company. It was a double based, extruded, and tubular
shaped propellant. HPC-10 in the past had created barrel erosion issues and alessioer p
spikes in cold weath&.

The tests involved the measuring of 20 rounds of ammunition fired through two
barrels. At ambient temperature, the DuPont and Olin propellants showed a much more
favorable pressure to velocity ratio, while the Hercules submission posted deatigal
number§®. The test eventually showed that the Hercules powder was not suitable because it
created dangerous pressure spikes in lower temperatures, and exhibitecomaoweqed
barrel erosion than the original DuPont IMR4475 propeifanitiowever, the report declared
that both the DuPont CR8136 extruded formula and Olin’s WC846 ball powder were suitable
for loading in the 5.56mm cartridd& From this report, the Technical Coordinating
Committee approved the Olin Mathieson WC846 ball powder for use in the 5.56mm M193
cartridge. This made sense from a logistical standpoint, since the 7.62 NhOn&ion

utilized the same propellant. The propellant possessed a longer record of accomplishme

24 1bid. 2
25 hid. 2
26 |hid. 2
%7 pid. 3
28 pid. 3
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reliability and stability in long-term storage. The M-14 was phasing dheaime; however,
the army still used 7.62 NATO ammunition in its M-60 machine gun. The ability to use the
same propellant in both standard cartridges made logistics and quality cosigpl @ace

Olin Mathieson was already equipped and producing large quantities of ball powder and
ammunition for the United States Military.

In all, the Technical Coordination Committee made eleven changes to theonile f
the original AR-15 prototype. Aside from the firing pin and bolt closure issuesrttaning
changes were made for ergonomic or aesthetic purposes, with the exceptmeading the
rifling twist of the barrel to create better long-range accuracycircanvironments where
the denser air required a more stabilized biffleivith a finalized technical data package,
Colt started production and delivered the first small batch of twenty rifleslynMarch
1964, despite ongoing ammunition procurement i€&les

It soon became clear the Special Purpose Individual Weapon was not going to be
ready anytime in the near future. With the increasing American preseSoetheast Asia, it
became apparent that the amount of M-14 rifles on hand would not meet Americaisefront
needs in Vietham, Europe, and Korea. Because of this, the Technical Coordination
Committee, with the approval of Secretary of Defense McNamara, invoked a itldbe
original Colt contract, expanding the number of rifles on order by nearly 34'086wever,
the new Army Chief of Staff, General Harold K. Johnson, ordered a reevaluatiorsaidhe
arms weapons program to see if the Army had indeed procured the best rifledat c

engagements, and to see what other options were out there. To complete the study, the ne

29 Ezell, Edward and R. Blake Stevefiibe Black Rifle: M16 RetrospectiviE35-136
270 |1
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Army Chief of Staff appointed Lt. Col. Yount as the head of the Project Manag@ffiet
for Rifles to coordinate the new Small Arms Weapons Systems (SAWSY <tukhe report
released in December of 1964 presented several options to the Army Chief of Staff.
After studying several other 5.56mm designs such as the German Heckler &dind Koc
HK33, the Cadillac-Gage Stoner 63 (designed by Eugene Stoner), the Arnilit®, And
the maligned Special Purpose Individual Weapon program, the final report pdefeemte
alternatives. The military could revert to the M-14 as the best possibleoriflee situation.
The production facilities were still in place and production could resume in |lessixha
months. Until production could start up, the U.S. military could temporarilya usember of
other designs such as the M-16, M-14, BAR, and M1 Gafanl general phase-out of other
weapons would then occur as M-14 production began to meet demand. The second
alternative was to continue with the Colt M-16 rifle as an interim servieeunlil the
Special Purpose Individual Weapon System matured. The M-16 would reach full
procurement by 1967 The third option was to select another platform as an interim rifle.
Again, production would allow full procurement by 1967 or 388 he final alternative
was to go with the Special Purpose Individual Weapon System, which would reach
production by 1970 if all went according to pl&hCol. Yount made no recommendation as
to the preferred course of action.
However, as the Vietnam War escalated and America became an aditipad,

the M-14 equipped troops found the M-14 not well suited to jungle warfare. The M-14's

272 \hi
Ibid. 187
23yount, Lt. Col. Harold Officer of Project Manager: Project Curtailmenéffnination StudyWashington
DC : Department of Defense. December 3, 1963), 1
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heavy weight and low rate of fire gave American troops a disadvantage. As had besesethe
with the M1 Garand rifles of the South Vietnamese forces, the jungle neggtadvamtages
from the long-range precision and power of the M-14 rifle/ammunition package.iRgaliz
this, the military issued more M-16 rifles to new troops and withdrew the Mi&4, rditing
the inadequate supply of M-14 rifles and parts, as well as the request frmral3#illiam
Westmoreland for more of the new riftés By 1966, the M-16 was in wide use by many
troops in Vietnam, but various weapons malfunctions began to?tdsy June 24, of 1966,
Col. Yount began to receive memos from superiors asking why M-16 rifles wiarg fai
the field”®. Throughout the rest of 1966 and early 1967, the amount of failures (especially
failures to extract spent cartridge casings) regarding the M-16 bedameng. The
commanders in Vietnam knew of the problems, as did Army Ordnance and Defense
Department officials. However, in the spring of 1967, the M-16 failures became.publ

In May of 1967, letters from combat soldiers and angry family members began to
arrive in the offices of congressional representatives. On May 22, 1967, Regiresent
James Howard of New Jersey read a letter written by a combat Mahrsefamily. The
shocked and enraged family had forwarded the disturbing letter to their congressiona
representativ&’. Representative Howard emphasized a few specific phrases to Congress. He
read to CongreséBelieve it or not, you know what killed most of us? Our own fitfes

The marine continuedPractically every one of our dead was found with his rifle torn down

27 Ezell, Edward and R. Blake Stevefise Black Rifle: M16 RetrospectivE96
2’8 Harrison, E.H. “What’s Ahead for the M16? An Exp@akes a Look.The American Riflemadanuary
1968, 24
29 Ezell, Edward and R. Blake Stevefiibe Black Rifle: M16 RetrospectiZ07
20 corddry, Charles. “House Hears Attack on GlI's &ifiThe Baltimore Sur22 May, 1967, Sec. B, Pg. 8
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next to him where he had been trying to fi¥it After Rep. Howard finished the letter, the
M-16 problem became national news. The Armed Services Committee of the House of
Representatives formed a special investigative committee, headed legé&teative Richard
Ichord, to check into the problem with the M-16 and to seek a sditition

On October 19, 1967, the Special Subcommittee on the M-16 Rifle program released
its official report on the current rifle prograffi The report was as damning to the new
civilian run M-16 program as had been the earlier Senate investigation intontlye A
Ordnance M-14 program. The committee vocally proclaimed their suspiciondirggar
guestionable testing practices and the lack of objectivity by Army Ordnance dioe
development and trials of the AR-15 rifté However, it also questioned the actions of
Secretary of Defense McNamara and his methods for M-16 rifle procuremamt1863
until 1967, the Department of Defense had continued to pay large sums of money to keep M-
14 production lines ready for operation, even though it began replacing the M-14 with the M-
16 in 1963%. The subcommittee questioned why these lines of production never produced
any desperately needed M-16 riffést also brought attention to a technical assistance team
report from Colt specialists, who had visited Vietnam in the fall of 1966 when reports of

malfunctions became alarmitf§ The Colt report stated that the rifles encountered were

*%2|hid. B-8
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excessively dirty and corroded, the ammunition was approximately 15% defectiveal&
of ammunition magazines did not work properly due to dafiage

The subcommittee also declared that ammunition caused many malfunctions in
combination with the lack of training, no user manuals, and few maintenance sippites
lack of maintenance caused failures to extract spent cartridges.mhksactions required
the use of a cleaning rod to push out the stuck casing, but the shortage of cleaning rods
caused many rifles to become useless in the field. The report chronicleath®fdene
marine corporal killed while he was running up and down a firing line pushing stuck
cartridge casings out of jammed rifles with the only cleanin&’totihe lack of proper
lubricants and cleaning chemicals caused many soldiers to improvise. Hogveserthe
lack of training and manuals, many improvisations actually aggravateaaifienction®.
The subcommittee traced the ammunition issue to the use of Olin Mathiesopsvioadr as
the primary propellant in the 5.56mm cartridgésBall powder, although allowing the
chamber pressure to remain in check, created more pressure at the gasgarbsrns
more progressively than the DuPont powder. The resulting higher port presssed owore
gas to impinge on the action, resulting in a higher cyclic rate in automatemiil greater
wear on various pafs. In addition to a higher cyclic rate, the ball powder produced a
significant amount of fouling in the actioii. While ball powder never caused fouling issues

in the M-14 and other 7.62 NATO weapons due to the use of a gas piston operating system,
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the direct gas impingement system used on the Colt M-16 allowed gas residter thee
action and create feeding and extraction issues. As early as November 196&p@tdtr
the possibility of issues regarding ball powder, indicating as many as 50émight
ultimately fail with ball powde®. However, the Department of Defense increasingly
replaced the DuPont propellants with ball powder as the war escalated.

The report also placed blame on Colt for problems related to the M-16 program. Colt
paid royalties on every M-16 rifle produced to Fairchild Aircraft for theaideugene
Stoner’s patents. Colt’s dire financial situation made them resist afi@tdoy the
government to get other production spurces online for the M-16 in order to get maximum
profit. Because all M-16 rifles came from a single source, the supplyesfaind parts
barely met the needs of the American forces. In addition to this, Colt alsorg@ahianbers
of the rifle to Singapore in 1967, further straining the supply situ&fion

The report on the M-16 rifle program showed the disarray of rifle development,
testing, and procurement from 1956 up until that point in 1967. Secretary of Defense Robert
McNamara, the man who had stripped Army Ordnance of its prestige and powdreafver
14 debacle of 1957-1963, now faced a rifle debacle of his own. While the congressional
subcommittee did find and recommend some improvements to the rifle, it showed the
Department of Defense had made several crucial mistakes in its M-18gmamnts. The
long delays caused by Technical Coordination Committee, use of ball powder as kapi;opel
the blind faith exhibited in the M-16 as shown by the lack of cleaning supplies, the

unwillingness to listen to ordnance experts, and the inability to correct thenctadhs

2% Colt Firearms DivisionEffect of Ammunition Variables on Acceptance TgsiinXM16E1 Rifles.

(Hartformd CT: Colt Industries. November 8, 1965),
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without a congressional investigation all seriously tarnished the new systéi@a of r
development and procurement. While in the past, Army Ordnance and the Chiefyof Arm
Ordinance Rifle Development had ultimately made decisions on rifle mnoewnt and
development, McNamara personally oversaw the M-16 procurement.

While Colt Firearms received a scolding on production faults, they esbiped for
creating the faith in the M-16 that led to so many problems. When Colt issuedtthe firs
manual on the AR-15, it had stated plairiDisassembly, assembly, cleaning and minor
repairs may be undertaken by anybody. An occasional simple cleaning will keep the weapon
functioning indefinitely. Working parts can be cleaned by wiping with a cloth. The simplicity
of field cleaning makes it possible to quickly and easily train a recruit in minimum time.”
The Colt manual also stated, “Corrosi@sistant materials facilitate the assembly and
interchangeability of parts and reduce the service and maintenance of the Colt AR-15 to an
absolute minimum. Firing of the Colt AR-15 with complete absence of lubricants in a
chemically cleaned condition has in every county where this test has taken plaies esal
performance far exceeding any requirements. The Colt AR-15 Rifle will fire lortgeutv
cleaning or oiling than any other known rftf&” This might explain, in combination with
low supplies of M-16 rifles, why soldiers received training in boot camp on the M-14, but
received the M-16 once in a combat zone with no additional trfflinigalso explains the
lack of cleaning supplies and technical manuals. Following the subcommitteets ttepor
military issued small booklets instructing users in the cleaning and lubgadtthe M-16,

recommending, ¢lean your rifle every chance you get. 3-5 times a day will not be too often

298 Ezell, Edward and R. Blake Stevefise Black Rifle: M16 Retrospectig?
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in some cas&s®. This high maintenance, in combination with changes in ammunition,
cleaning supplies, and small improvements to the rifle such as hard chromiing pla
internal parts to resist corrosion, brought malfunctions down to an acceptable level.
However, the M-16 continued to face scrutiny until the end of the war, its once shining

reputation utterly tarnished by the malfunctions of 1966 and 1967.

300\-16 Rifle Tips(Washington DC: United States Government. Jusd )L a
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Conclusion

The report of the subcommittee on the M-16 rifle program brought to light the
shortcomings of American rifle development from 1950 until 1967. The unwillingness of the
leadership of the United States Army, Marine Corps, and Army Ordnance toimctte
realities of modern warfare by learning from experiences in the Secorid War resulted
in a path of rifle development that pitted innovation against traditionalism simegitisly.
The specifications chosen for the development of a new rifle under the LighProflect
were not just difficult as in past projects (such as the M1 Garand); they weamynways
impossible. The stipulation that a selective-fire-capable light riedfi.30 caliber full power
cartridge ignored earlier developments in America and Europe, as wetfl@e dlewtonian
physics. The M1 Garand improvement projects of the Second World War had clearly
demonstrated that even the heavy M1 Garand was impossible to control in fullaacitom
fire. Because military leaders were unwilling to overcome the longitvadif long-range
precision fire that dictated powerful cartridges, the Light Rifledttdpecame a program of
compromises. In abandoning the issue of weight, and eventually the idea of fulhacitom
fire, these decisions reduced the final product to nothing more than a Gapaodament
project.

Along the path from M1 Garand to M-14, the U.S. Military and United States Army
Ordnance took a stance that strained relations with key European alliesn3ioas over
caliber and platform choice between Great Britain and the United Statesdca period of
cooled relations and disinclination to cooperate. Great Britain, realizingrédutiains of
change in warfare, took full advantage of the World War Il German developments i

intermediate cartridges and applied those ideas to an innovative bull pup platfornveowe
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the British .280 cartridge did not meet the standards of U.S. Army Ordnance, rooted in the
late nineteenth century tradition of long-range marksmanship. When the Untiesl Sta
successfully maneuvered other nations such as France to side agaihBri@&ieathe
British decided to go their own path. This action, although ultimately reverseeé by th
incoming Churchill conservative government, undermined any momentum towardgeachi
the goal of a standard rifle and cartridge for NATO. Although the Churchill gowent tried
to compromise with America by adopting the American cartridge in hopedlofgen a
standard rifle design, United States Army Ordnance still relsisteign designs vehemently.
This resulted in nationalism and old grudges dictating NATO rifle developnienkte end,
NATO possessed several different platforms that only shared a commodgeartri

However, behind these international controversies, within the U.S. mili$atf; the
appearance of a unified Army Ordnance was merely a veneer. Within the ramki®of |
officers and civilians came support for divergent theories of weapons and wartare
1950 to 1953, a series of studies and small projects presented evidence and opinions on the
reality of modern warfare and small arms development that sharply cotechtbp military
leader’s assumptions. The Operations Research Office of Johns Hopkins Uniwersity i
combination with the Ballistics Research Laboratory of Aberdeen Pr&iognds,
proposed a view of combat more in line with the European mindset. The Second World War
and the Korean War presented evidence that war was increasingly beecsshimig-range
and fierce affair where volume of fire dictated success or failure manetltle old idea of
long-range accuracy. This set of alternate perspectives insidengf@rdnance proposed a
different solution to the weapons question, more closely matching the reatiydeirn

combat, in the form of the small caliber high velocity cartridge. Adveaitelared that
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small calibers offered increased volume of fire, lethality, and hit probahilitontrast to
the European intermediate cartridges at most ranges. However, the tophipadeksmy
Ordnance suppressed the internal dissent through limitation of new researchfiinds a
priority. Army Ordnance relegated small caliber projects to long-teEavelopment
programs, placing them in stagnation.

While resisting the developments of weapons design taking place in Europe, U.S.
Army Ordnance also opposed interference from the commercial sector.@uangnce
passionately guarded its prestige and power in the development of miliiyasms,
earned by the success of the M1 Garand against all challengers. THeeAARaL0 rifle did
not seriously challenge the Light Rifle Project; however, when Armraitened in 1958
with a small caliber high velocity rifle in the AR-15, Army Ordnancestesi the new
commercial design on all fronts. Certain events, decisions, omissions, and orderdsyma
high-ranking Army Ordnance officials shed suspicion on testing practices aobj¢osivity
of the ordnance corps. By resorting to these questionable and apparently disttenest a
Army Ordnance successfully overcame the Armalite challenge a secmdHowever, the
design resurfaced under the leadership of the more influential and determinédvCeho
proved more aggressive in pressing their attacks on the new Army Ordnanceshtidd s
rifle. Continuing procurement problems with the M-14, combined with the successful
strategy of selling the AR-15 to the United States Air Force in 1961, raisedsinty doubts
about the competence of Army Ordnance leaders, following a congresei@siigation,
the Senate Armed Services Committee in 1961 confirmed the mistakes in M-14prectr
Secretary of Defense Robert McNamara, a one-time supporter of Army Oedfastdaith

in the organization and its rifle, terminating procurement of the M-14 and closiimgyfteld
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Armory, the chief research and development center for Army Ordnance. This coivwiide
a shift to relying on more civilians and younger officers for leadership endeffelopment
and procurement through the creation of the Technical Coordinating Committee.

Upon termination of the M-14 procurement programs in 1963, the Department of
Defense ordered the only viable alternative, the Colt AR-15, to supplement rite stdhe
U.S. military. Unfortunately, the earlier lack of interest on the part of theyAad caused
stagnation in the development of the rifle. The new leadership of the rifle progreked to
ready the AR-15 for adoption as soon as possible under the Technical Coordination
Committee. However, the evaluations of the AR-15 created an air of overconfideinee in t
basic design. The Technical Coordination Committee eventually corrected sicrendes
in the rifle, while adding features to quell infighting between the Air &ofemy, and
Marine Corps. However, the Technical Coordination Committee, in a rush to get the-new M
16 into production, made several fateful decisions regarding the ammunition antk ttmeatif
became apparent in the escalating Vietham War.

When the M-16 entered service in late 1965, reports of malfunctioning rifles began to
increase at an alarming rate. The problem escalated throughout 1966 and earlyh286¥, w
concerned family of a Marine sent a copy of a letter home to their corgralssi
representative, who then read it aloud before the U.S. House of RepresentativeiseThe le
blamed the rifle for the deaths of several fellow soldiers on the malfunctiofiesg This
stirred a political and media frenzy, causing an investigation into the M-16 pragtday
1967. The investigation blamed the new Technical Coordination Committee, the Secretary of
Defense, and Colt Firearms for the issues regarding the rifle. The Technicdinabon

Committee and the Secretary of Defense, so troubled by the poor performamoeyof A
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Ordnance during the Light Rifle Project, became overly enthusiastic abatlti¢ie
challenger to the ordnance corps’ M-14 rifle, believing the views of Colt amalAe over
the remaining old guard within the ordnance corps. The new officials entirgjjtioto the
earlier Colt assertion that the AR-15 rifle was extraordinarily rediabhkll conditions and
required virtually no maintenance or training, while ignoring evidence to theacpngéven
when it came from respectable sources such as Frankford Arsenal. When the MrL6 bega
service, few soldiers received training on it and fewer received amyraesupplies. This
faith, combined with the fateful decision to make changes to the 5.56mm ammuaitsztc
the rifles to fail one after another at an alarming rate. By the timd.®emilitary corrected
the mistakes, soldiers lost all confidence in the rifle. Although the M-16 contmsesve

in all branches of the armed forces of America over 40 years later, loageartl other rifle,

its reputation still suffers.
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