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1. The Report on the M16 Rifle Review Panel dated 1 June 1968 was prepared
for the Office of the Chief of 3Staff of the Army, by the Office of the
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of the report. .
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nezded. The vrervort 13 now Unclassified. Selectec extracts of the report are
at Enclosure 1.
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distribution addressees and a declassified copy will be forwarded tc “he
Defense Technlcsl Infermaticn Center, Camercn Statlon, for flle.

4 2
+ Enol ‘a{%/. Od‘/!/é ,//4
as

Colonel, GS
Chlef, Ground Comba® Systeas
Division




APPENDIX 5
PROCUREMENT, PRODUCTION, AND DISTRIBUTICN HISTORY
OF THE

AR15-M16-416A1 WEAPON SYSTEM

1 June 1968

e o

g....»




ot S B SRS T IN4 RBIVe S NS Spn 4 11E

Appendix 5
Procurement, Production, and Distribution Histery
of the
AK15-M16-M16A1 Weapon System

Table of Contents

A. 1Introduction

B. 1Initial Procurement Through Fiscal Year 1963
€. Fiscal Year 1964 Procurement

D. Fiscal Year 1965 Procurement

E. Fisca! Year 1966 Procurement

F. Fiscal Year 1967 Procurement

G. Fiscal Year 1968 Procurement

H. Allocation and Distribution

I, RNegotiaticns

J. Quality Assurance

K. Conclusions

Inclosures
1. Fiscal Year 1964 Milestones

2. Summary of Acceptance Testing Specificatioen
for M16-XM16El 5.56mm Rifles

ii

5-67

5-68




3. Summary of Quality Assurance Standards for
the M196 5.56mm Tracer Cartridge 5-77

4. Summary of Quality Assurazne Standards for

tae Mi92 5,56mn Ball Ca-tridge 5-84%

5. Analysis of Current 16 Ri..le Procurement 5-87

L. Bibliography 5-94

Tables

. 5-1 XM16El Rifie Requirements 5-%
5-2 Army-Marine Corps Fiscal Year 1966 Procurement

for Free World Forces .5-31

5-3 Fiscal Year 1966 Army Procurement 5-32

5-& Fiscal.Year 1966 Gther Lustomer Procurement 3-32

5-5 Ammunition Production Expansion 5-35

5-6 Fiscal Year 1967 Rifle Procurenent 5-36

5-7 Fiscal Year 196& Apportionment Computation 5 39

5-8 Thecter Distribution of M€ Rifie 5-46

5-9 #1186 Acceptancz Data Based on Cclt's Final
Inspection Reports 5-59

5-10 Total Lots Produced Fiscal Year 1967 and
Pirst Quarter 1968, 5.59mm Ni93 Bail

Azmunition s-61
5-11 Army Rifle Procurement &nd Deliveries . 5-64
$-12 DOD Rifie Prograam Fiscal Year 1961-58 5-65
— it
)
s




g SULIIPEiL
1
:
).‘.
Appendix 5
ZROCUREMENT, PRODUCTION, AND DISTRIBUTION HISTORY
OF THE

AR15-M16-M16A1 WEAPON SYSTEM

A, Introduction

The procurement history of the AR15-M16-)16Al rifle has been

marxed by a divergency of opinion as to the capahilities and de-

ficiencies of the weapon system, and varying requirements.
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Arny procurement was begun with the purchase of a small

quantity of AR15 rifles for test and eveluation in fiscal vear
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2, and fecllowed by a limited procurement, one-time buy in
: fiscal year 1964. Although no further procurement was anticipated,

an urgent rtrequirement for the rifle in Vietnam in 1965 initiated

G ——— . g AP o

a large purchase in fiscal year 1966, Subsequent procurements

in fiscal years 1968 and 1969 have been based on production

e

capacities rather than on any well-defined, long-range program.

Within this same period (1966 to 1988} requirements to support
forces in Vietnan, particularly the Free World filitary Forces,

have been increased rapidly.

Ammcaoition procurements have, in general, kept pace with

rifle deliveries, and once the production base was established,

. .
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have created no significant problems.
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B. 1Initial Procurement Through Fiscal Year 1963

Rifle Procurement, U.S, Air Force

The first official act initiating the Air Force AR1S progranm
occurred on 29 August 1960 when the Air Force Vice Chief of Staff
commented that there appearsd to be a requirement for a better
scall arm for Air Force loca! sscurity forces to replace the cali-
ber .30 cerbine. Following the directions of the Vice Chief of
Staff, an all-command survey was made, and after study it was
deternmiped that Lhe air Force had a total requirement for 80,000
rifles, to be procured over a five-year period. TFollowing a orief-
ing to the Vice Chief of Staff on 16 May 1961 by the Air Staff, the
Vice Chief of Staff declared that "the Armalite AR1S5 rifle was the
weapon that should be procured."l/

After a compreheasive study of the wezpons available, the
Air Force selected the ARL5 &s the weapon that best satisfied its
requirements., Funds for procurement of 19,000 new rifles arnd 1.9
million rounds of 5.56mm ammuaitica were requested in the Air Force
1962 budget. Tha Lepartment of Defense at first withkeld the funds
for orocurement and geve three reasons: .

introduction of another rifle cf different cali-

ber snd charactaristics into the Department of Defense
inventoriss wss not desirable,

~—

L Air Force Hiszory of the AR1S Rifla (Mid-1960 tc Mid-1962),
undacad.
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Adoption of a .223 caliber rifle for ttre Air

Force was nut consistent with NATO standardization

objectives,

Large suan“.ties of M1 and M2 carbines were

available i: Army and Air Force depots and although

they were twenty vears old, they were still useable.2/

Following‘a series of meetings and letters, the Air Force
rozeived approval from the Department of Defense on 12 September
1961 to procure 8,500 AR15 rifles and 8.5 million rounds of am-
munition for test, training, and unconventional warfare. HoweQér,
on presentztion to the House Subcommittee on Appropriations on 21
September 1961, the procurement of the Air Force ARl15 rifles was
withheld pending consideration of additional data.

Congressional approvai for the procurement of 1,000 ARLS riiles
for test and evaluation in the Republic of Vietnam by the Advanced
Research Project Agency (ARPA) of the Dspariment of Defense in
December 1951 reopened further dizcessions on the Air Force
procurement.3/ Final Congressional authorization for the Air

Force precurement was granted 15 May 1962, The 8,560 rifles and

8.5 million rounds of ammunition thus authorized for the Air Force

2 Air Force History of the AR15 Rifle (Mid-1960 to Mid-1$52),
undated.

3 USAMC Rpt, 23 Jun 64, sub: Brief History of the Back-
ground of the Weapon System.
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were procured from Colt's Patent Firearms Manufacturing Company,
Inc., Hartford, Connecticut, under Contract AF-33-(657)-9413,
dated 29 August 1962.4/ The final rifle of this contract was de-
livered 28 January 1963.

Following its success in procuring this inicial quantity of
weapons, the Air Force included 19,000 additional AR15 rifles in
its FY 1963 budget. Before the request reached Congress, the final
report from the ARPA test of 1,000 AR1S rifles in Vietnam was
published. This report established the ARLS5 rifle as an excellent
weapon with improved lethality. The Air Force plan to procure a
total of 86,000 ARl5 rifles during a five-year period was recog-
nized and accepted by the Department of Defense and Congress and
the FY 1953 budget request was approved without delay.5/

Rifle Procurement, U.S. Navy

The U.S. Mavy, iu May 1962, conducted a limited service test
of the AR1S rifle for possible use by the Sea #ir Zand (SEAL) Teams.
In comparison with other weapon:s of this type in the Navy inventory,

the reliability, ruggedness of ccnstruction, light weight, and

4 Ltr, ARPA, 21 Dec 61, sub: ARPA Order 298-62.

5 Memo, OASD (Comptroller) for ASAF{FM), 20 Jan 63.
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relative simplicity of the AR1S rifle proved it to be an ideal

weapon for SEAL operations. The Navy consequently purchased 172
AR15 rifles for special operations by amphibious SEAL teams.6/

Rifle Procuremen U.S. Army

In response to a 12 October 1962 memorandum from the Secre-
tary of Defense, requesting views on the relative effectiveness
of the Ml4 and ARL5 rifles and the Soviet Assault Rifle (AK47),
the Army initiated action to test and evaiuate these weapons.

To provide the weapons needed for the evaluation, the Department
of the Army on 25 Octcber 1962 authorized the procurement of 300
AR15 rifles and 600,000 rounds of ammunition.7/ A contract was
placed with Colt's for this quantity on 30 October 1962.8/ The
Commanding General, U.S. Army Materiel Command (CGUSAMC), pro-
vided program authorit:; to procure 38 more AR1S5 rifles on 23
November 1962, bringing the tctal to 328 at a unit cost of 5107.00.

Existing contracts were cevised accordingly.

e — o t—————

6 Memo, JCS (JCSM-99-63), 12 Feb 63, sub: Rifle Procure-
ment Program.

7 DCSLOG Ltr, 25 Oct 62, sub: Procurement of AR15, Acces-
ories and Ammunition.

8 contract, DA-15-020-AMC-0015(W).
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Anmunition Procurement

armunition was based on a stated requirement by the Air Force on
16 October 1962.9/ The August 1962 contract was granted to Colt's
for both rifles and armunition. The Air Force forwarded a partial
technical data package to Picatinny Arsenal, New Jersey. asking if
the Army had any interest. The Army response cn 13 December 1962
indicated that a meeting had been held at Frankford Arsenal, 30
November 1962, with representatives from the Air Force, during
vhich it was agreed that Frankford Arsenal would prepare an ini-
tial technical data package for a one-time Air Force purchase of
commercial cartridzes for use in the ARL5 rifle.

A second meeting was held 9 January 1963 at Lake City Army
Anmunition Plant, Missouri, with Army and Air Force representa-
tives.16/ The purpose of this meeting was to develop practical
drawings and specifications, tased on the previous experience of
the air Force, which had made an earli:=r procurement of Remington
5.56mm cartridges through Colt's Inc. (see pages 5-3 and 5-4). The
Air Force pointed out that the performance of the Remington car-
tridges had not been satisfactory beczuse of four principal

9 Ltr, Ogden Air Materiel Area, 16 Oct 62, sub: Production
of Cartridge, 5.64mm, H.V. Ball.
10 ‘iin, U.S. Air Force lleeting on 5.6~ Atiunition, 9 Jan 863.

A S
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deficiencies: keyholding, stripping of the bullet jacket, pack-
aging, and a light powder charge.

The Air Force representative from Eglin Air Force Base,
Florida, declared that he thought a change in twist in the rifling
of the barrel from 1 turn in 14 inches to 1 turn in 12 inches would
correct the problem of keyholing. Tne U.S. Arny Munitions Command
representative stressed the importance of having a military speri-
fication for the rifle, since any variation in the desizn of the
rifle could require a change in design of the ammunition.

3v arch 1963 the Aray expressed its interest in the procure-
zen% of calider ,223 ammunition when the Project Manager for the
AR135 rifle directed that 600,000 rounds be purchased imuediately
to satisfy urgent raquirements for ammunition to support the 338
rifles on hand.ll/ The Comnmandirg General, U,S. Armv Munitions
Command (CGUSAMUCOM), further directed that the armunition would
be the Remington Arms caliber .223, which Remington Arns had de-
veloped and was the sole producer, A military technical data pack-
age was not available, but provisions were placed in the contract
for Remington Arms to provide a full description with drawings and

specification requirements.

11 Mgg, CG, USAMUCOM, to CO, APSA, 18 Mar 63.
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The Air Force acted as the procurement agency for the ammu-

|

; nitinn it procured in FY 1963: 8.5 million rounds to support its

; FY 1652 prccurement of 8,500 AR1S5 rifles and 19.0 million rounds
to support its FY 1963 prccurement of 19,000 AR1S rifles. However,
because of the Army's renewed interest in and requirement for the

! same cartridge, the two services cooperated in the development of
the military specifications and quality assurance previsions., On

;ﬁ March 1963, CGUS’MC appointed the AR15 Rifle Project Maneger

———,

which facilitated this cooperation.

Many difficulties arose during the delivery of the initial

Air Force and Army FY 1963 procurement because of such incompati-

bilities between the rifle and the ammunition as chamber dimension

and primer sensitivity. (F.t a detailed discussion, see Appendixes
2 and 4,)

The Army procurement of 600,000 rounds of .223 ball ammuni-
tion was nade under Iltem 1 of Contract DA-19020-AMC-0159(A) in

May 1963. Item 2 of this same contract provided for delivery of

b ames YA s s w—

the technical data furnished by the contractor to descrite the
commercial .223 ammunition. This data had previously been fur-
nished to the varinus services for evaluation.l2/

12 prankford Arsenal Tenth Memo Xpt on AR1l5 Rifle-Ammunition
. System, 15 May 64,

( A 5-8
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C. ‘tiscal Year 1964 Procurement

Rifle Procurement

ANt S o,

The first major procurement of the M16 wespon system by the

Army was funded in FY 19264, Justificaticn for this procurement

was based on the results of the M14, M16, and 2K47 Comparative

Evaluation, which was completed ir early 1962 and recommended
T —

linited procurement of M16 rifles for issue to air assault, spe-

h IeasAREARE S Vacnaite oy e e s asN s & TR PR (e

cial forces, and airborne units. The Secretary of Defense approved
tnis procuremernt in February 1963 upon recommendation of the Joint

Chiels of Staff, who had reviewed the Army test repotts.ii’ Ini-

tial requirements were then established.l%/
: Table 5-1 X416El RIFLE REQUIREMENTS
§ air Special
Assault Forces A:rdorne Total
% Initial Issue 13,000 6,665 34,352 54,017
: Maintenance Flcat 630 333 1,718 2,70%
Combat Support (6 mos.) 5,070 2,598 13,386 21,054
Pipeline (2 mos.) 1,690 gée 4,462 7,018

20,410 10,462 53,913 84,79

— .

13 Memo, SECDEF, 13 Feb 63, sub: Riile Procurement Progranm.

14 opcsLoG Staff Study, 24 Jan 63, sub: ARLS Kifle.
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The Army and the Air Force disagreed upon proposed changes
to the rifle prior to the FY 1954 procurement., A meeting to re-
solve these differences was held in the office of the Assistant
Secretary of the Army (Installations and Logistics) on 6 March
1963, with members of the Army and Air Force staff in attendance.
The Assistant Secretary of the Army (Installations and Logistics)
representative stated during the meeting that the Secretary of De-
fense had previously agreed to permit the Army to make changes
to the rifle which were consicered absolutely essential, provided
the Air Force and Marine Corps also agreed to these changes. Dur-
ing the meeting, it became apparent that the major disagreements
were in the requirement for a bolt closuve device, which the Army
believed was necessary, and a change cf the barrel twist to 1 turn
in 12 inches, which the Air Force wanted. The Army position on
the barrel twist was that the Army did not wish any change that
might reduce lethality, and therefore could not agree to the Air
Force change without further testing.l§/ The Air Force position
“as based on USABRL data and USAF testing at Eglin AFB.16/ (Anpen-
dix 2 treats this testing in detail.)

After evaluation of test data, the sarvi:es agreed to adopt

15 MFR, ASA(I&L) 7 Mar 63, sub: ARL5 Rifle.

16 Report, BRL, Dec 62, sub: Technical Note No. 1482 -
Comparative Effectiveness Evaluation of the M14 and Other Rifle
Concepts.,

5-10
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the 1 1n 12 inch barrel twist, and the Secretary of Defense authcr-

ized the Army to procure the rifie with a ranucl bolt closure

device.

The Secretary of Defense directed the Army to exercise its
single service procurement (cystem manager) assignment and buy
for all services, beginning with FY 1964112/

Assuming that the FY 1964 requirements for the rifle would
be approximately 104,000 and that subsequent requirements would
be limited to 33,500 in FY 1965 for the Air Force, the Defense

18/ -

Department approved sole-source procurement from Colt's Inc.—

The U.S. Army Weapons Command submitted a recommendation to

the Secretary of the Army on 30 Oct.ver 1963 for an award of con-
tract to Colt's Inc. for the delivery of 104,000 5.56mm rifles.
The recommendetion contained further pertinent information:13/

There is an urgent FY 64 requirement for this
weapon, and the award of a contrac” to the proposed
con.ractor (Colt's Inc.) will enable early deliveries
to be made and tha program to be completed in the
shortest possible tinme,

17 Memo, OSD, 11 Mar 63, sub: AR5 Ammunition and Rifles.
[ ]

18 Memo, OSD, 27 Jun 63, sub: Action on Rifle Production
Base Plan.

19 Memo, Hq, USAWECOM, 30 Oct 63, sub: Submission for Ap-
proval of Award of Contract for Rifles, 5.Sfmm, M16.

. (”\3 5-11
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There will be no government-furnished facili-
ties nor special tooling provided for the proposed
award.

Colt's agreed to accept an option up to 40,000

each at a price not to exceed the contract price

provided that the option would be awarded not less

than 6 months prior to the final dclivery.

The negotiated price was $113.00 for each of the 19,000 Air
Force rifles and $122.84 for each of the Army rifles with the
bolt closure device. The Army procurement specified that seven
magazines, one bipod, and one bipod cese be provided for each
rifle b the manufacturer. The Air Force was to receive only
one magazine, The delivery schedule would commence with 300 rifles
per month in March 1964, and build-up to 10,000 per month in llo-

vecber 1964, and contract completion in April 1965,

Armu.ition Procurement

The first year buy involving a major procurement action for
S.56mm ammunition was in support of the Army procurement of
85,000 XM16El rifles and the Air Force procurerent of 19,000 M16
vifles in FY 1964, This was the first year that the Army assumed

the role of purchasing agent for the total service requiremeat of

5.56am ammunition.

Several procuremant programs were prepared by the U.S, Army

Munitions Coomand during the period May through August 1963, 20/

20 j1er, €G, USAMUCOM, 14 May 63, sub: Production of 5.64mm
{eaiiber .223) Bdall Arcunition for the ARLIS Rifle,

5-12
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in an effort to keep ammunition production in phase with rifie

production.zli

The basic guidance provided the Commanding Officer, Ammuni-
tion Procurement Supply Agency, specified:

1. Establishrent of & production base for 5.64mm
(5.56mm) ammunition.

2. Maintenance of a production base for 7.6.mm
ammnunition.

3. Coupetitive procurement uf both 5.8%mm and
7.62mm ammunition.22/

Tt~ plan developed by U.S. Arny Munitions Command included a
separate pr5curement, by cempetitive negotiation among the 7.62mm
buse producers, of ! miilion rounds of 5.56mm bali ammenitien., It
envisioned the manufacture and test of this quantity tc obtain a
preproduction evaluation of the procurement package before the
first deliveriazs from the majcr procurement.

Ammunition specification MIL-C-9963 was ccordinated among
repregentatives of the four services and agreed upon b; them dur-
ing the Technical Coordinating Committee Meeting 13-14 August

1963.23/

.

21 Ltr, Project Manager, 5 Jui 63, with three inclosures,
sub: Procurement Program, 5.56mn Ammunition for AR1S5 Rifles.

22 Memo, Hq, USAWECOM, 30 Oct 63. sub: Submission for Ap-
proval of Award of Contract for Rifles, 5,.56mm, M16.

23 Min, Technical Coordinating Corvittee leeting, 13-1&4 Aug 63.
5-13
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The Project Manager Rifles, approved the plan and itsued pro-
gran authority to U.S. Army Munitions Command on 21 August 1963 for
the procurenent of 1| million rounds of 5.36mx cartridges of ball
amunition at a program cost of $75 thousand.24/

In the nmeantime, complications with the development of mili-
tary specifications for the ammunition to assure conpatibility
t.%a the rifle were being investigated. As a result of the Army
staff position on the iradvertent fire safety hazard, procurement
actions on the ammunition were temporarily susvended.23/ (See
Appendlx 4.)  This suspensicn resulted in further delay of both
the procurezent plan and the development of the milestone schedule.
(See Inclosure 1 for comparison of the =chedule developed in Sep-
teuwber 1963 and the one prepared 4 Decenmber 1962.)2/

The government request for propesals (RFP) on the imitial 1
million rounds of the FY 1964 procurement was not favorably con-
sidered by the three commezcial producers of smali arms ammunition--
Olin Mathieson Chemical Corporation, Remington arms Company, and

Federal Cartridge Corporation. All three producers objected to

parts of the technical data package.

24 24 1ncl, Hq, USWECOM, 21 Aug 63, to Ltr, Project Harager,
sub: Procurement Program, 5.56mm Amnunition.

25 Ltr, Hq, USAMUCOM, 3 Oct 63, sub: Procurement Progrem,
5.56mm Ammunition for AR15 Rifle.

25 Ler, Project “anager, 4 Dec 63, sub: Progress Report RSS
2D-SD(1) 534, 16 Rifle.

5-14
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Olin Mathieson objected to certain specifications on cartridge
case wall thickness and to the specifications of IMR 4475 pro-
pellant. Remington obje~ted to the same specificacions and recom-
mended that the prescribed maximum mean chamber prassure be in-
creased from 52,000 p.s.i. to 53,000 p.s.i. Federal Cartridge ex-
pressed the view that the maximum mean chamber pressure should be
raised to 54,000 p.s.i.

A meeting was held at Frankford Arsenal on 20 January 1664
with representatives of the three cartridge producers, DuPont--
the sole producer of IMR 4475 propellant--the Air Force, and the
Army to review the requirements of the technical data package.zzl
At this meeting, DuPont declared that it must manufacture propellant
lots which would develop not more than a maximum mean chamber pres-
sure of 2,000 pourds per square inch (p.s.i{.) less than thait per-
mittea to cartridge manufacturers and also expressed zoncerr as to
whether or not the company could consistently meet even an increased
limit of chamber pressure from 50,000 p.s.i. to 51,000 p.s.i.
(53,000 p.s.i. for the assembled cartridge). DuPont, however,
declared that there would be no problem in supplying enough propellan:
to load one million rounds. It was agreed to change the cartridge

case drawing to reflect the new dimensions proposed b, xemington,

27 Office Memo, Hq, USAMUCOM. 17 Jan 64, sub: Meeting on
Procurement of 1 million cartridges, 5.55~2, Ball, 1182, Frasiiord
Atsernal.
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because Remington maintained that its first drawings had been ais-
interpreted by the Aruy. It was also agreed to amend the Request
For Proposal! to permit increase of the maximum mean chamber pres-
sure of the propellant to 51,000 p.s.i., and of the cartridge o
53,000 p.s.i. {for the one million rounds only)., The Project Man-
ager concurred in these changes on 17 January 1964, thereby elimin-
ating the existing roadblocks to obtaining responsive proposals to
the Request For Proposal for one millien rounds,

Instructions to the Ammunition Procurement and Supply Agency
by the Project Manager on 2% January 1964 wsere:

It {s most desirable and in the interest of the

Government to have more than one contractor invclved

in this procurement. This will enable more than cne

producer to develop a learning curve concerning this

ammunition. Since the Government does not intend teo

dev2lop an in-house capability for this ammunition at

this time, multi-production capacity is desirable for

mobilization and emergancy requirements. Finally,

two or more producers will offer the Government the

most desirable feature of price reductions and savings--

competition. In view of tha abeve, this procurement

should be split between &t least two contractors (if

the costs can bte justified). 1t is realized that costs’

will vary between different producers.28/

The contract for one millicn cartridges, awarded 19 February
1964, was split; 500,000 cartridges wers: procured from Remington
Arns Company and 560,000 from Olin Mathieson Corporation {(Wastesrn

Cartridge Company).

28 Min, Meeting, Cartridge. 5.56mm, RFP, 1 Million, 28 Jan 64,
5-16
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With the contract for the initial one million cartridges
sicned, attention next focused on the prepellant problem, which
needed to be vesolved before procurement action on the remaining
i31 nillion rounds could be completed., The propellant and cartridge
manufacturers had not agreed that relaxation of the chamber pressure
o 53,000 p.s.i. would permit large-scale procurement.29/ Therefore,
the requirement for ‘ncreased yroduct improvement in the propellants
area becane urgent.
Although disagreements on the technical data package, primarily
e at.ng to the propellant, remained tc be solved, contracts for the
renaining 131 million cartridges were awarded on 26 February 1964
ac follows:39/
Olin Mathieson Corporation--77,880,000
Remington Arms Company, Inc.--57,000,000
Federai Cartridge Company--15,000,000
At the time the above contracts were awarded, the contractors
were asked to propose another tvpe propellant for testing to pernit
qualification of additional types. Each of the three ammunition pro-

ducers recommended a different alternate propeiiant for the original

29 DF, Frankforc Arsenal (SMUFA-6000), 21 Jan 64, sub: Eval-
uation of Propelliants for 5,56mm Ammunition.

30 MFR, Frankford Arsenal, 30 Mar 64, sub: AR15-M193 Ball
Cartridge Procurement,
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IMR 4475. Remington advocated a tubular-grain, centralite-coated
propellant (CR 8136), which was produced by DuPont. Olin recom-

nended a spherical-grain propellant (WC 846), which was an Olin

product. Federal advocated neither the DuPont nor Qlin product,
but favored a product of Hercules Powder Company (HPC-10).
The plan to evaluate the three candidate propellants included
* the procurement of 25,000 M193, ..56mm ball cartridges from each of
the three propellant -ompanies. Each propellant company was given
free choice in selection of a cartridge producer to load and assem-
ble cartridges vith candidate propellants. (Each firm elected to
have the loading of the sample done by Remington Arms Company.)
fJetails and results of this test are outlined in Appendix 4.) The

firal recommendation was that both propeliants CR8136 and WC846 be

approved as permissible alternates to IMR %475 in the loading of

5.56mm M193 ball ammunition.élj Manufacturers were advised of the
Frankferd Arsenal findings 28-29 April 1964.32/

Meanwhile, prodiuction of the initial one million cartridges
progressad with no major difficuity, although Remington advised
Frankiord Arsenal on 28 April 1964 that it did not have enough IMR

4475 propeliant to complete the 500,000 order and would be 19,000

v

31 prankford Arsenal Tenth Memo Rpt on AR1S Rifle-Ammunitions
. System, 15 May 64.

32 i

, CC, Frarifsosd arsenal, to Oiin, Federal, and Remingtonm,
28 and 29 ’
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short (481,000 delivered). It was initially planned to test thor-

oughly a 25,000-round semple from each producer. However, because

subsequent developments indicated that future production would be
loaded with CR8136 or WCB46 propellant rather than IMR 4475, the
25,000-round samples would not be reprasentative of the future
production. For this reason, the testing was limited to a simulated

acceptance test simiiar to those for normal production lots of ammu-

nition, except that the function and casualty test was omitted.33/
By the end of Novemver 1964, delivery of 5.56mm armunition
(131 million procurenment) lagged behind the original schedule re-
quirements by approximately 9,837,000 rounds. The failure of Federal
to qualify a preproduction sample because of primer sensitivity re-
sulted in a shortage of 6,908,000, while Remington's low deliveries
in November gave the coupany a 2,929,000-round shortage on its con-
tract commitment, Olin Mathieson, the third prcducer, was on schel-
ule. After the fourth attempt by Federal to manufacture an accept-
able preproduction sanple failed, consideration was given to termin-

ating the Federal contract for default. The Project Manager, however,

directed that the contrictor be given another opportunity to submit
L]

33 Hemo, Frankford Arsenal (SMUFA-60C0). 25 Apr 64, 3ub:
Tests of Samples from First Million Production of 5.56om M193
Arpunition.
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a preproduction sample.3%/ Although Remington had met the require-
ments for the preproduction sample (accepted 25 June 1964), it also
had difficulty during December in maintaining primer sensitivity
within the prescribed linmits,

The next preproduction sample produced by Federal passed all
aspects of the test with the exception of profile alignment,
Frankford Arsenal conducted tests to study the effects of bullet
obliquity con ultimate function.32  The results of this test in-
dicated that the bullet obliquity did not adversely affect the
cartridge performance, but to minimize user reaction, it was re-
commended that the use of these cartridges be liaited to Continen-
tal United States. Frankford Arsenal recommended immediate process
and inspection improvements on the part of the contractor.

Deliveries against the contract for 131 million rounds (19

million for the U.S. Air Force) were completed on 30 November 1964,

34 Surmary Rpt, Frankford Arsenal, 22 Dec 64, sub: Deliveries
of 5.55mm Ball Ammunition.

35 \emo, Frankford Arsemal (SMUFA-0300), 22 Mar 65, sub:
Request for Deviation aApproval of Technical Action (RTA) CHPD
105-65(0V)--Cartridge, 5.56mm, Ball, M193,
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D. Fiscal Year 1965 Procurement

Rifle Procurenent

t

There was no Army procurement action for the 16 rifle in FY
1965. Other customer procurements were 33,500 rifles for the Air
Force, 1,550 rifles for the Navy, and 142 for the Ccast Cuard.

Anmanition Procurement

The FY 1965 Army ammunition procurerent program initially
consisted of 20 million rounds of 5.56mm 193 ball cartridges. The
program guthority for this quantity was released to Frarkford Arsen-
al on 1 September 1964; the production contract was awarded 25 March
1965, with deliveries made from commercial sources during the period
April 1965 through March 1966. The aAir Force procured 27.797,760
rounds ol 5.56mm M193 ball cartridges from Remington Arms with de-
liveries from January 1965 through March 1966,

The 1995 procurement of 5.56mmn, 196, tracer ammunition con-
sisted of 42,872,000 rounds for the Armv and 1,000,000 rcunds for

the Air Force, Deliveries were completed during February 1966.§§/

36 Memo, Hq, USAMC, undated, sub: Milestones, FY 1965.




E. Fiscal Year 1966 Procurement

Rifle Procurement

«

The Chief of Staff directed or 13 April 1964 that the Army
Staff examine the alternatives of rifle procurement and distribu-
tion to insure maximum readiness of U.S. troops. It was to be
assumed that no more M14 rifles would be procured in peacetime.él/
The final report, titled Study of Rifle Readiness, was forwarded to
the Chief of Staff by Deputy Chief of Staff for Logistics (DCSLOG)
on 5 June 1964, One assumption in the study was: 'There will be
no procurement of XMI6El (AK15) rifles after the fiscal year 1984
buy of 85.000."§§/ At the time of this study it was also assumed
that the Special Purpose Individual Weapon (SPIW) program would pro-
duce a significantly improved weapon which would be ready for type
classification by the i4th quarter of FY 65. {Any assumption re-
garding early availability of the SPIW was scon to prove invalid.
During the period July through November 1964, the forecasted type
classification date for SPIW slipped from 4th quarter F. 65 to 2nd
quarter FY 68-see Inclosure 1 to Appendix 10 for discussion of the
SPIW program.) The recommendations of this study, which were ap-

proved by the Chief of Staff, were:ég/

37 csM 64-146, 13 Apr 64,
38 Study of Rifle Readiness, 15 May 64.
39 Ler, ODCSLOS, 6 Aug 64.
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1. That all actions to refine regquirements be
expedited and directed toward development of re-
quirements for specific weapons to improve posture
and that an air pipeline be assured to maintain it.

2. That the Army maintain its position that
no M1l rifles should be released for Military As-
sistance purposes, making exceptions in oanly very
unusual cases such as the support of Vietnam.

3. That action be taken to autborize the over-
haul of Ml rifles during FY 65 for the Army rather
. than for other customers as now planned.

&, That backlog of M1 rifles, remaining after
the FY 65 overhaul program, be rebuilt in FY 66 for
the Army and that rebuild in subsequent years be
based upon need.

5. That the tests on the conversion of Ml rifles
to 7.62mm configuration, currently being conducted by
the Army Materiel fommand, be expedited and that wea-
pons so modified be given an abbreviated field test at
the earliest practicable date.

6. That all four present production facilities
be retainred in a high state of readiness for the
next year. Such retention will provide a capacity
of 93,000 rifles per month, more than adequate to
support a 22 Division Force, with a P-Day of D+ll
months.

7. That retention of these facilities be re-
evaluated next year on the basis of progress of the
SPIW program.
With reference to the DCSLOG Study of Rifle Rz2adiness, the
Commanding General, U.S. Army Materiel Command, advised the Chief

cf Staff:

To the extent that the DCSLOG Study of Rifle
readiness (15 May 1964) is sersitive to the as-
sunption to buy ro more XMI6E1(AR135) rifles, its

( N conclusions are suspect.
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As nearly as we can see at presen’., the XM16
realizes at least 307 of the improvement that the
SPIW generates over the Mi4, The cost of the XM16
system (including i¢mmo.) will be a little less than
the M14 for equivalent production rates. The SPIW
System will cost at least 257 more than the Ml4,

The XM16 can be rade available in production
: quantities four years sooner than SPIW.40/

The DCSLOG response to the letter from the Commanding Gen-
eral, U.S. Army Materiel Command, stated:

i The object of the SPIW program was to develop a
weapon that would be a quantum improvement over the
standard rifle. For the past several years we have
fought off any solution which would commit the Army
to another interim rifle which could hinder the de-
velopment of a greatly improved individual weapon
in the 1965-70 time frame. 1f a caliber .223 weapon
is to be selected as the successor to the 7.62mm Ml&,
it should be the best caliber .223 weapon available
and one which fills the quantum improvement qualifi-
cation. This could possibly be the AR18, the Stoner
63 or some other design. Such a decision cannot be
made until the future of the SPIW is clear.4l/

The Deputy Chief of Staff for Logistics was directed on 21
August 1964 to prepare a study of the resumption of procurement of
M14 rifles for the Secretary of Defense.&zl This action was di-
rected by the Secretary of the Army as the result of a briefing by

DCSLOG and ACSFOR on 18 August 1964. The study, submitted to the

!
{
; 40 Ltr, USAMC, 23 Jul 64, sub: DCSLOG Study of Rifle Readiness.
2 41 Ler, ODCSLOG, 6 Aug 64.

%2 (s 64-341, 21 Aug 64, sub: The Army Rifle Prograr
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Chief of Staff on 4 November 1964, emphasized the fact that by the
end of FY 1966 the combined assets of M14 and M1 rifles would be in-
sufficient to meet requirements, and by the end of FY 1970, a defi-
cit of 85,813 weapons would exist. 23/ These data included the

85,000 M16 riflés which were procursd in FY 1964, The analysis of
the rifle position included in this study pointed out that the deter-
iorating Army rifle position was caused by slippage in development
and type classification of the most likely follow-on weapon to the
M14 rifle--the Special Purpose Individual Weapon (SPIW). The re-
porz also stated: "Pending receipt of the follow-on weapon, the Army
staff prefers the Ml4 rifle over the M16. Recent briefings to the
Chief of Staff and the Secretary of the Arny affirmed this position."
The rationale for this was logical in that the Army view wzs that any
additional interim rifle procurement shculd be for the weapon al-
teady in the inventory in greatest quantity. This was further but-
tressed by U.S. commitment to NATO Standardization Agreements that
provided for equipping participant national forces with 7.62mm wea-
pons. The DCSLOG recommendation was that 100,000 M14 rifles be pro-
cured from the FY 1966 budget. The final action on the summary

sheet is not clear; however, it was returned to DCSLOG on 13 November

1964 as a dead case.ﬁé’

43 Summary Sheet, ODCSLOG, & Nov 64, sub: Study of Procure-
ment of Mi4 Rifles.

4% \FR, Perma Development Division, ODCSLOG, 13 Nov &4.
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There is no record of any further action cn the FY 1966 pro-
curenent of rifles until May 1965.

In February 1965, representatives of Colt's Inc. commenced a
series of visits and letter exchanges with the Army staff concern-
ing the maintenance of a production base.23/ The U.S. Atir Force
FY 1965 contract was scheduled for completion in October 1965. Pro-
duction for the Army FY 1964 program had started in May 1964 and was
originally scheduled to be completed in April 1965. The Army con-
tract had been modified by U.S. Army Materiel Command, however, to

provide for final deliveries in December 1955.ﬁ§/

Representatives
from Colt's declared that they believed there was an obligation to
maintain an operating production base in view of the previous Army
and Air Fcrce procurements and particularly in view ¢f the situation
in Southeast Asia. Colt's representatives said that the base could
be maintained either through direct contracts €rom the Department of
Defenie for stated quantities of rifles or through purchase of rifles
for use by the Military Assistance Program. Thev also advised that
if they did not have work by 1 May 1965 on government contracts, pro-

duction quantity would decrease and unit costs would increase. The

Army staff (DCSLOG) response to Colt's Inc. was that the prospects

%5 Ltrs, Colt's, 16 Feb 65, 24 Feb 65, and 7 Apr 65 and Cable,
5 May 65.
46 Memo, ODCSLOG, sub: Production Base Pian for the Y16 Rifle,
Mar 65,
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were poor for any new orders for rifles in the near future, however,
the Armyv was not aware of the Air Force plans.ﬁl/ The Chief of
Staff approved the recommendation that the Army make no changes

in the rifle progran until the study was completed, and that the
maintenance of an operating line for producing M16 rifles was not
necessary.é§/ The Chief of Staff advised ASA(I&L) of his decision

J/
on 12 May 1965.:2/

This decisicn was influenced by the fact that
there were no further knowr or projected Army force structure re-
quirements for the M16.

Neanwhi}e, on 19 May 1965, the Commanding General, U.S. Army
Materiel Command, requested approval to procure at least 60,000
XM16ELl rifles for potential U.S. Army and military assistance re-
quirements in Southeast Asia.ég/ He said that although theve was no
firm requiremant at that time to substantiaste the proposed procure-
ment, in his opinion it was probable that an urgent demand would
develop.

DCSLOG replied to the Ccmmanding General, U.S. Army Materiel
Command, on 26 May 1965, advising him thet at present there was
.

47 vtr, DCSLOG to Vice President, Colt's Inc., dtd 11 Mar 65.

48 Sumnary Sheet, ACSFOR, 21 Apr 65, sub: Army Requirements
for the M16 R:ifle.

49 Mero, CofSA, 12 May 65, sub: Inquiry of Colt Industries,lInc.

50 Ler, Hg, USAMC, 19 May 63, sub: Procure-ent of Rifles.
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no requirement for additional XI16El rifles; however, the Air

Force had indicated a requirement of 65,358 M16 vifles per year

through the FY 1966-70 time frame.él/

On 14 July 1965, the Cormanding Generel, U.S. Army Materiel
Cormand. again recommended procurement of XM15ELP rifles to the
Vice Chief of Staff.ég/ In this letter, t.e pointed out that
according to the latest projection for comnitment of forces eqaipped
with the XM16El rifle to Scutheast Axia, the CONUS stocks of the
rifle would be depleted by July 19.5. He further pointed out that
the lightweight and rapidfire chara:teristics of the XM16El rifle
made it a ;uch better weapon fer use in Southeast asia than the Ml4
rifle. A note zdded to this lefter said:

1 have just received a TwX from MACV requesting

for planning purposes cost and delivery schedule for

50,000 XM16E! rifles and associated ammunition, li

view of this request from Westmoreland, 1 think the

60,000 figure .5 too conservative,.

On 28 July 1953, the Commanding General, U,S. Arny Materiel
Cormand, subzitt:d a PEMA Reprogram Request to DCSLOG for 43,000
XM16EL rifles at a cost of $S,160,000.§§, This reprogramming ac-

tion was veturned without action on 17 September 1965 on the basis

51 Ltr, Air Force Logistics Commend, 29 May 65, sub: M16 Rifles.
52 yLer, He, UsAMC, 14 Jul 65.
33 Ler, Hq, USAMC, 28 Jul 65, sub: FY 66 PEUA Program.
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of a decision by the Chief of Staff not to buy additional X116El

rifles at that time to equip units not then authorized the XM16ELl
>/

tn

rifle. DCSLOG, by a separate action, included in the Omnibus
Progran Change Proposal the anticipated combat consumption for the
ZU'16E1 and advised U.S., Army Materiél Command that the requirement
vould »e included in the January Supplemental (fiscal year 1966)
budzet. It was requested that 30,134 X!16El rifles be included
in the budget to meet anticipated combat consumption for troops
in Vietnam at that time.éé/

The FY 1956 requirement for procurement of the XM{6El rifle
was initiated by a request from Commander, U.S. Military Assistance
Command, Vietnam on 6 December 1965 for 170,000 M16 rifles, includ-
ing 10,000 for immediate use and approximately 10,50C tc be equipped
with the XM148 grenade launcher.3%/ a follow-up cable from Com-
mander, U.5, Military Assistance Comnand, Vie.nam on 7 Decembter
1965 outlined a requirement for the FY 1966 Military Assistance

Program of 106,000 M16 rifles for Republic of Vietnam Armed Forces

and 17,000 M16 rifles for Republic of Korea forcas.2Z/

34 1st Incl, DCSLOG, 17 Sep 65 to Ltr, Hq, USAMC, 28 Jul 65,
sub: FY 66 PEMA Program.

3 Exhibit Pl, Budget Submission, 1 Oct 6S5.

36 Msg, MACV 42787 (DALN 187924), 6 Dec 65.

37 Ms3, MACV 42932, 7 Dec 65, sub: TFY 66 Military Assistance
Progran.
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In response to this urgernt requirement, the Assistant Secre-
tary of the Army (I&L) directed the Commanding General, U.S. Army

! : ‘iateriel Command, to award a letter contract to Colt's Inc. for

the accelerated production and delivery of 100,000 XM16El rifles.
U.S. Arny Materiel Command was also directed to make plans for the
ir~ediate expansion of the 5.56mm ammunition production capacity.ég/
The letter order contract with Colt's was signad 7 December 1965.
The Secretary of Defense asked Commander, U.S. Military As-
sistance Command, Vietnam to clarify his requirements in that it
souid not be determinea whether the rifles referred to in the mes-

sage of 7 December were in addition to or a part of the 170,000

rifies requested in the 6 December message.igl

Commander, U.S. Military Assistance Command, Vietnam refined
his requirements for the XM16EL rifle, now stated as 179,641
rifles to re-equip fully all ground combat uni:s.ég/

As a result of the Secretary of Defense decision to procure
100,000 ad4ditional rifles, the Deputy Chief of Staff ior Logistias
submitted a change to the January 1966 Supolemental Budget for.an

38 Ltr, ASA(I&L), 6 Dec 65, sub: Accelerated Production of
Rifle, 5.56mm, XMI6El and Ammunition.

.
- e e o e

59 Meg DEF, 8 Dec 65.

. 60 Revision to October 1 Budget Estimates, 6 Dec 65.
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additional 100,000 XM16El at a cost of $11 million and 494,9 mil-
lion rounds of 5.56mm ammunition at a cost of $30.7 millionrgll
Subject Issue 854 by Department of Defense added to the Army
program funds for an additional 123,000 rifles and related ammu-
nition. These rifles and ammunition were intenaed for Military
Assistance Program. Subject Issue 933 provided a breakout of the
Military Assistance Command, Vietnam requirements between the Army

and the Marine Corps.ézl

Table 5-2--ARMY-MARINE CORPS FISCAL YEAR 1966 PROCUREMENT FOR
FRE. WORLD FORCES

AMOUNT
RVN ARMY QUANTITY (§MILLIONS)
M16 Rifles 100,000 14.1
$.56mm Ammo 535.0 H* 33.2
ROK ARMY
M16 Rifles 14,000 2,0
5.56mm Ammo 76.0 M 4.7
RVN MARINES
¥16 Rifles 6,000 .9
5.56mm Ammo 32.3 1 2.0
ROK MARINES
M16 Rifles 3,000 .5
5.56mm Ammo 14,5 1 .9

* Millions.

81 Meg, MACV 43529 (DAIN 156152, 12 Dec 65.

62 gubject Issue 933, 22 Dec 6S.
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The Army further refined the overall total FY 1966 budget re-

quirement for the XM16El rifle.ﬁé/ {Tables 5-3 and 5-4)

Table 5-3--FISCAL YEAR 1966 ARMY PROCUREMENT

Original Submission 30,134
USARV 68,000
In lieu of Ml4 rifles

plus consumption 115,271
RVN Army 100,000
ROK Arny 14,000
TOTAL ARMY PROCUREMENT 327,405

Table 5-4--FISCAL YEAR 1966 OTHER CUSTOMER PROCUREMENT

U.S. Air Force 60,082
U.S. Marine Corps 91,872
U.5. Navy 2,000
U.S. Coast Guard 1,411
TOTAL GTIHER CUSTOMERS 155,365

Because of the increased requirement for the M16 rifle and the
need for an expanded production base, two alternatives were consid-
ered. The first was to increase Colt's production to the 25,000
monthly . te as rapiily as possible. The second was to establish
8 second sou. e of production. It was estimated, however, that it
would be 22 months before the first delivery could be made from a

second source, since no military technical data package existed.éé/

63 The Army Materiel Plan, Vol. VII, May 66.

64 pact Paper, OASD (ISL), 18 Jan 66, sub: MI16 Rifles.
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The decision was made by Office of the Secretary of Defense on
19 February to expand Colt's production to 25,000 rifles per month.éé/
Included in the Commander, U.S. Militarv Assistance Command,
Vietnan message of 6 December was the request that M16 and XM16El
rifles now in hands of U.S. forces not engaged in general combat
be redistributed against his stated requirement. To alleviate the
shortage of rifles for combat units, the Air Force offered to pro-
vide production M16 rifles (without the manual bolt closure device)
to the Army. The Army accepted 3,543 of these rifles from the Air
Ferce for issve to the Continental United States training base in
order to release those assets of XM16El rifles ou hand to Vietnam.éé/
Colt's Inc., reached a capacity of 25,000 rifies a month in
December 1966. The initial production from the FY 1966 procurement
was received in May 1966 and the final delivery was made in December
1967. The total program cost for the 327,405 rifles was $38.6 mil-
674

lion with a program unit cost of $117.89.,—

Ammunition Procurement

The Secretary of Defense decision on 6 December 1965 to expand
M16 rifle production as a result of increased requirements in Viet-

nam crested an immediate requirement to expand the 5.56mm ammunition

65 Memo, OASD, 19 Feb 66, sub: Procurement of Rifles, S.56ma,
M16, and XMIGEL,

66 Msg DA (DA 745194), 27 Dec 65, sub: M16 Rifles.

67 The Army lateriel Plan, Vol. VIi, Nay 67.
5-33

sv-l'.\",.:‘c.




o ——— et A ——— o e————— e

""\f‘?""\"rz"zq"

Voo 3 TN :
%, =2 ) &6 J ‘mbe i.l:.

production base. The Deputy Chief of Staff for Logistics recom-

mendation stated that a monthly production capacity for 100 mil-

¢

lion rounds of 5.56mm ammunition rmust be established to meet the

increased Southeast Asia requirements.ég/

The plan submitted by Deputy Chief of Staff for Logistics
and approved by the Department of Defense provided for the con-
version of caliber .30 ammunition facilities at Lake City Army

Ammunition Plan at a cost of $2 million and at Twin Cities Army

69/

Ammunition Plant at a cost of $3.5 million,—=" Lake City could

initiate production in July 1966 and attain a maximum monthly rate
of 32 million rounds by December 1966, Twin Cities could commence
producing in September 1966 and reach 50 million rounds per month
by March 1967. The total existing capacity in private industry was
16,400,000 rounds per month.

Further revision of the FY 1966 M16 rifle procurement caused a
revision of the monthly requirements for 3.36am anmunition from 100
million rounds per month to 150 million rounds per month. By a mem-
orandum of 6 January 1966, Assistant Secretary of the Army (I&L), in

recponse to a Deputy Chief of Staff for Logistics proposal, revised

the funds required for expansion.lg/

—

68 DF, Dir of Proc to ASA(I&L), 10 Dec 66, sub: Expansion of
Production Capacity for 5.56mm Ammuaition.

69 Memo, Deputy Secretary of Defense, 23 Dec 65, sub: Expan-
s.on of Production Capacity for 5,56nm Ammunition,

70 e-a, ASAIZL), $ Jan 66, sub: Zxpansion of Production
Capacity for 3.56rn Amnunition at Lake City and Twin Cities.
5-34
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Table 5-5--AMNTUNITION PRODUCTION EXPANSION

PREVIOUSLY REVISED 5.56'0 CAPACITY
FACIIITY APPROVED TO PER MONTH
La't2 Tity AAP $2,000,000 $1,621,000 40,000,000
Twin Cities AAP $3,500,000 $%,300,000 100,000,000
TCTAL s $5,500,000 $5,92:,000 140,000,000

The twe governrent-owned co~rercially-operated (GOCO) plants
of Lake City AAP (operated by Renington Arms Company) and Twin
Cities AAP (operated by Federal Cartridge Company) experienced some
difficulty in their accelerated start-up of production of a new
and different caliber of ammunition. 1In addition to shortages of
machine tools and trained operaters. both plants experienced the
same problems the :cmmercial producers had had in meeting primer
sen;itivity and -as> wa.l thickness requirements. Some delays
the manufacture of cases, bullet jackets. and primers.zl, (These
problems nave been resolved and the GOCCO plants are currently hav-
ing no more difficulty in meeting production schedules and stand-

ards than are the cormercial producers.)

7n Trip Rpt, Frankford Arsenal, 2 Aug 66, sub: Visit to LCAAP,
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F. Fiscal Year 1967 Procurement

Rifle Procurement

The Army procurement in FY 1966 of 327,405 rifles precluded
any further procurement in FY 1967. With an established nine-
ronth production lead time on the M16 rifle (deliveries may com-
rence on the tenth month following fund release), and the fact
that Arny FY 1966 deliveries were not completed until December
1967, only three months of production would have been available.
Tae production capacity for January through March was funded by
ather customers.zzl (See Table 5-6.)

Table 5-6--F1SCAL YEAR 1967 RifLE PROCUREMENT

U.S. Navy 19,237
U.S. Coast Guard 700
U.S. Air Force 65,000
U.S. Marin~ Corps 18,294

TOTAL 103,231

During the FY 1967 funding period, because of increased re-
quirements for the rifles to support forces in Vietnam, the deci-
sion was reached to broaden the M16 and M16A} rifle production
base. Of the several ways to achieve this, the one chosen was to
establish an independent second source to insure future competitive

procurement and to provide for geographica! dispersion of production

72 o, vol. VI, May 67. )i
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facilities. Negotiations with Colt's Inc., for the purchase of
the patent rights and technical data package continued, altliough
no agreement was reached at the time of submission of the FY 1967
Supplemental Budget. However, in anticipation of an early agree-
ment with Colt's Inc., the Army requested $4.0 million in the fis-
cal year 1967 supplement for the establishment of the production
for the second source.iél

Ammunition Procurement

The ammunition procurement for fiscal year 1967 totaled

660,100,000 rounds of all types of 5.5vumm cartridges.Zé,

73 CFP, ODCSLOG-7, 25 Jan 67.
74 Exhibit P-1, Supporting Nata for FY 69 Budget Estimate,
11 Jan 63.
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G. Fiscal Year 1968 Procurement

Rifle Procurement

The FY 1968 budget submission included ‘a request for the pro-
curement of 175,000 M16Al rifles at a total cost of $35.7 mxllion.75/
This reconmended procurement was based on the requirement, at that
time, to provide preferred rifles (M14 and M16A1l) to the active
Army and to preclude further issue of the older M1 rifle to active
Army units. As a result of the Small Arms Weapon System (SAWS)
Study, the Chief of Staff had recommended to the Secretsry of the
Army that the M16Al be adopted as a standard Army rifle in addi-
tion to the 7.62mm M14 and .30 M1 rifles. The overall Army pro-
curement objective was a single-family small arms weapons inventory,
based on tpe Colt's 5.56mm individual weapons and, for the present,
the 7.62mm M60 machine gun. The first objective of the program was
to eliminate at an early date the caliber .30 family of infantry
weapons., The computations for the total budget submission included
the estimated program cost of the rifles plus $9.0 million, which
was the price Colt's Inc, had previously quoted for the patent

rights, and $.8 million for procurement of the technical data

packase.lé,

3 Exhibit P-1, 7 Dec 67.

76 CFP, ODCSLOG-7, 25 Jan 67.
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The Departnent of Defense Program Budget Decision approved
the quantity of 175,000 rifles, but limited the funding to $31.2

million. The Army reclama to this decision stated:

Negotiations for purchase of patent rights for
the M16Al rifle ere being conducted with Colt's.
To date there are no firm indications that Colt's
will reduce their initially quoted price for rights
from $9.0 miliion. To insure availability of funds
with which to conclude an agreement the current ask-
ing price for patent rigats wmust be provided by re-
storing $4.5 million to the FY 68 budget.l7/

The Acrmy reclama was turned down,

At the time of development of the FY 1968 apporticnment, the
Army Sudget request for Mi6Al rifles was established at 247,716 at
a total cost of $31.8 million. The revised quantity was based on
the Secretary of Defense decision to accept Colt's increased pro-
duction capacity (25,000 %o 27,500 per month) beginning September

1967 and to award a quantity to & second producer.zg,

Table 5-7--FLISCAL YEAR 1968 APPORTIONMENT COMPUTATION

Colt's Capacity 333,632
2d Source Capacity 15,000
TOTAL CAPACITY 348,632

Other Customer Requirements

(-)100,916
TOTAL ARMY PROCUREMENT 247,716

77 pBD 324, 16 Dec 56.

8 Budget Backup Data, ODCSLOG, undated.
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The total cost of $31.8 million (versus $31.2 million for
175,000 rifles) for the increased quantity of rifles was based on

a DCSLOG decision to transfer the requiresment for $5.5 million (a

reco puted estimate on funds required for procurzsrent of patent
rights and technical data package from Colt's) from Budget Activity
3 to Budget Aéfivity 11. This administrative decision provided
55.5 millicn for the additional 72,716 rifles. Activity 11 pro-
vided necessary funding for the acquisition of patent rights and
for the technical data package.zgl

During the FY 1967-68 funding period, negotiations with Colt's

for the purchase of patent rights and the technical data package

were successfully concluded and a second source procurerent plan

was develcped. (The contrect with Colu's was actually dated 30
i —

June 1967.) The principal points of the plan for a second source

for the M16 fanily of rifles were:gg/

Negotiation under authority of 10 U.S.C. 2304
(a) (16), excluding Colt's, Inc. will be used ro
broaden the M16 mobilization base by establishing
a second production source which will be highly
competent gnd competitive with Colt's for future
procurement. The use of formal advertising, in-
cluding 2-step formal advertising is inappropriate
(even with suthority to exclude Colt's from bid-
ding) because an award would have to be made to
the lowest bidder on the multi-year quantity,

79 Budget Backup Data, ODCSLOG, undated.

. 80 Memo, HQ AMC, 22 Sep 67, sub: Significant Elements of

Second Sovrce Procurement Plan - M16 Family of Rifles.
5-49
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Thus, the dual reason for the procurement, i.e.,

(1) broadening the motilization base (production
capacity and available production package) and (2)
providing a highly competitive second source, would
noi be accomplished by formal advertising. Further-
more, under negotiation procedures, the opportunity
to 'buy-in' will be decreased through the requirement
for submitting cost or pricing data under P.L.

87-653 (Truth in Negotiations Act).

Known qualified sources, including the three
current mobilization prnducers will be invited to
participate. Proposals will be solicited, vithout
price, requiring all offerors to submit technical
proposals meeting special stringent standards to
identify the unusual expertise and specialized
facilities, including engineering support, necessary
for contract perfcrmance. (See ASPR 1-903.2) During
negotiaticn of Phase 1, any firm which does not
meet (or exceed) these special standaras may be
eliminated from further negotiations and the RFP
will provide that the Government may elect not to
solicit prices from such firms. All remaining
firms which meet (or exceed) these special standards
will be asked to submit price proposals in Phase 2.

A firm-fixed price multi-vear procurement
covering a three year requirement of 167,000 rifles
is planned.

Desired and mandatory delivery schedules will
be specified in the RFP. A reward incentive will
be specified to encourage achievemant of the desire
schedule; a penalty incentive (2.g., liquidated
damages) will be applied wl.en deliveries are not
on schedule,

Contractors will be authorized to acquire for
dovernment account, new facilities not to exceed
$4000,000; any stated DIPEC facilities; and one,
or any part of one, of the available Ml4 production
lines.

Technical data and manufacturing drawings will

be made available on ar incremental basis to partici-
pating firms.
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&4 complete technical data package will be
released in sufiicient time to allow for submission
of complete technical proposals on a timely basis.

Options will be included in thz multi-year
contract to pick up additional requirements.
These options would have a ceiling price subject
to downward negotiation, giving effect to escalation
for labor and material, as appropricre, and the
elimination of nonrecurring costs such as those
incurred in start-up. Time, rate and praluction
leadtime of the quantities added by the ersrcise
of these options shall be determined in the course
of negotiaticn.

A review procedure consisting of a technical
evaiuation board to score individual contractor
proposals reporting to a source selection council
is propcsed.

The CG, AMC will be the source selection
authority.

After the evaluation of the tecanical proposals,
the award will be made in Phase 2 to a qualified
source on the basis of the proposa! most advantageous
to the Government, 'price and other factors con-
sidered.' The other factors to be considered should
include high grade engineering capability, reliadility
of the producer {cost estimating and production
delivery scheduling), modern production methods and
facilities, option prices, sources of equipment
(lease, GFP, contractor-owned), availability of
high grade personnel in-house vs. outside sources,
and any other factors directly contrihuting to the
organization of a contractor who will best meet
the Government's requiremerts c¢r a reascnable price
for the multi-year quantity and yez have the
potential of competitive prices with Colt's in
subsequent procurements to follow. To accomplish
the foregoing, the RFP should require all offerers
to submit a Contract Pricing Proposal (DD Form 633).
This cost or pricing data {s essential to identify

W
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nonrecurring costs in the basic contract so that
they may be properly treated in determining option
and follow-on prices, if any. The cost data will
help to identify any 'buy-in' offers,-and will

also provide a basis for judgment as to the realism
of the contractor's prices and technical competence.

The dates of solicitation and award were:

Events Date
Presolicitation Notice 1 Sep 67
Approval of Procurement Plan and D&F 27 Sep 67
Presolicitation Conference 3 Oct 67
Release of Step 1 RFP 3 Oct 67
Prepare and Release RFP 20 Dec 67
Step 1 Technical Proposals received 20 Jan 68
Source Selectioa Advisory Council 25 Jan 68
briefed on proposals by prospectiva
contractors

Procurement objectives revised to 28 Mar 68
select two producers from the four
offerors under consideration

Additional data submitted by the 4 Apr 68

four offerors in response to re-
vised procurement objectives

Source Selection Board evaluation 10 Apr 68
completed

Source Selection Advisory Council 15 Apr 68
findings completed

Decision by Source Selection 15 Apr 68
Author !ty

Congressional notification ot 18 Apr 68
proposed awards

Letter contracts awarded 19 Apr 68

Ammunition Procurement

The FY 1968 Presidencial budget provided $52.9 million for the
procurement of 678.8 million rounds of 5.56mm ammunition. As a re-

sult of the increased procurement of rifles at apportionment, the
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ammunition procurement request was increased to 708 million car-
tridges at a total cost of §73.2 million;gl/ The DOD budget deci-
sion approved procurement of 658 million r;unds at a cost of $57.0
million.gg/

Ammunition production has exceeded the actual requirements.
The decision to load tracer ammunition with only IMR propellant

and beil ammunition with only ball propellant has had no serious

impact on the production capacity of 5.56mm ammunition.

1))
Jun 67.

Exhibit P-1, Supporting Data for FY 68 Apportionment, 9

82 Program Change Directive 803.1, DOD, dtd 1 Apr 68.
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H. Allocation and Distribution

Allocation

The allocation of the M16-M16Al rifles and associated ammu-
nition among services is accomplished by the Joint Materiel
Priorities and Allocations Board. All serviccs are represented
at the board hearings, but allocations are based on priorities
established or approved by the Secretary of Defense and the
stated requirements of Commander, U.S. Military Assistance Command,
Vietnam.

As a result of actions by the Allocations Board, deliveries
of rifles ahd ammunition may not be made to the service during the
contracting period.
Distribution

Distribution of rifles and ammunition within the Army is based
on established and approved requirements. The theater distribution
of the initial 85,000 rifles procured in fiscal year 1964 and the
theater distribution of total assets through December 1967 (which
includes the bulk of the fiscal year 1966 purchase) are shown in
Table 5-8. Losses and distributions to Free World Forces are not

included in quantities on hand.
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Table 5-8--THEATER DISTRIBUTION OF M16 RIFLE

TOTAL TOTAL
ON HAND ON HAND
THEATER 1 JAN 66 31 DEC 67
USAREUR 1,408 1,408
Vietnam 32,068 191,354
USARPAC less Vietnam 481 9,053
Other Overseas 1,722 1,947
STRAF 23,156 32,802
*COM'S less STRAF 2,514 30,340
TOTAL ACTIVE ARMY 61,349 266,904 -
Reserve Components 1,197 1,151
CONUS Depot 19,264 7,438
TOTAL WORLDWIDE 81,810 275,493

Source: PE¥A Item Readiness 1966 and 1968.

*Includes Training Base.
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I. Negotiations

To understand fully some of the features of negotiations with
Colt's Inc. for the procurement of the pat;nt rights and the tech-
nical data drawings for the M16 rifle, it is necessary to know
what part the several claimants to these rights have played in the
development .f the M16 rifle.

The recognized designer of the AR1S5 rifle is Mr. Eugene M.
Stoner, who was employed as th= chief engineer of Armalite, a
division of Fairchild Aircraft.

Mr. Robert W. MacDonald, president of Cooper-MacDonald, Inc.,
was an oversea sales representative for Fairchild prior tc the de-
velopment of the AR15. He was also a sales representative for
Colt's Inc. After the AR5 was developed and its sales potential
was recognized by Mr. MacDonald, he recommuerded to Colt's Inc.,
which had been negotiating for production rights with Fairchild,
that Colt's tool up for production.

Colt's Inc. acquired the rights from Fairchild on or about
7 January 1959, at a cost of $75,000 plus 4% percent royalty on
all weapons produced. Colt's contract with Mr. MacDonald provided
a payment of $250,000 plus a 1 percent royalty on every rifle pro-

duced.8Y (The fee to MacDonald is referred to as a finders fee

83 Testimony Before the Special Subcommittee on the M16 Rifle
Program,Hearings, ASC.
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and takes into account funds which he expended on exhibits and

firing demonstrations throughout the world.)
The requirement that Colt's Inc. pay the above-mentioned
royalties totaling 5% percent was a factor in all negotiations,
The Deputy Commanding General, U.S. Army Weapons Command, on
3 July 1963, directed Project anager, Rifles, to include two fea-
{ ) tures in the negotiations with Colt's Inc. for the FY 1964 procure-

ment of 104,000 rifles (85,000 for the Army and 19,000 for the Air

e

Force), These two features, which had apparently been discussed
previously (although not documented) with Colt's Inc. were:
A government option to purchase the rights ard

technical data package from Colt's at an agreed upon
price or other consideration.

That we will negotiate out, what we consider to
be exorbitant, the 157 royalty paid to Fairchild.s4/
(Note: The 157 applied to all repair parts only.)

In the original Request for Quotation (RFQ), dated 8 August
1963, Colt's Inc. was requested to quote a price for delivery to
the government of a compiete technical data package and the right

to manufacture, or have others manufacture, the AR1S rifle. Colt's

was not responsive to this portion of the RFQ, and by letter dated
30 September 1963 stated that it did not intend or propose, as a

part of or in conjunction with the present procurement, to sell or
84 Memo, Hq, USAWECOM, 3 Jul 63, sub: Procurement ARLS,

l
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license all or any portion of its proprietary rights to the
government. Colt's further stated that atusuch tine as the total
requirements for the rifle exceed 500,000 units it will consider
licensing other sources of production.gé/

A meeting was held in the Office of the Assistant Secretary
of the Army (I&L) on 4 October 1963 regarding Colt's refusal to
negotiate with the Army for proprietary rights of manufacture for
the 1964 procurement. After a discussion with the Deputy Assis-
tant Secretary of Defense, the Assistant Secretary of Defense (I&L)
directed U.S. Army Materiel Cor.nand to amend the RFQ to delete ths
requirement and to continue to negotiate after award in the event
of a new requirement in the future.gé/ At the time of this decision,
there were no plans to procure more than 85,000 rifles for the Army.

During 1964, two meetings were held between Colt's represen-
tative and General Counsel, U.5. Army xaterieE Cormand, to discuss
negotiations, one on 3 June 1964 and one on 6 October 1964, At the
6 October meeting, Colt's made four alternative offers; the most
favorable was that the Department of Defense pay $5.4 million, less

$10.00 credit for each rifle produced, plus 5 percent rovalty,

(That is, if the Department of Defense had procured 540,000 rifles

85 Memo, Hq, USAWECOM, 30 Oct 63, sub: Submission for Ap-
proval of Award of Contract for Rifle, 5.56mm, M16.

86 \r2, Pr.test Manazer Staff Officer, 4 Ost 63.
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at that tire the only cost would have been a 5 percent royalty.)
This offer was unattractive at the time because there were no indi-
cations that the Department of Defense would require 540,000 more
rifles in the future. In June 1965 th; Army attempted to determine
if Colt's proposals of October 1964 represented their best offer,
Colt's responded with a different proposal in that it also wanted
a guarantee that Colt's would be given the contract for the first
100,000 rifles of the Army's requirement each vear and would be
permitted to bid competitively on any excess over 100,000.§1/

The decision of 6 December 1965 to procure an additional quan-
tity of M16 rifles renewed the Army's interest in the patent rights.
Howvever, the letter order contract which was awarded on 7 December
1965 for 100,000 M16 rifles did not include any provision for nego-
tiaticns. The Army, because it urgently needed the rifles and
wished to commence production as soon as possible, electad to in-
clude this provision when the contract was definitized at a later
date.

The first known correspondence dealing with the proprietary
rights in the fiscal year 1966 contract, was a letter from the

General Counsel, U.S., Army Materiel Command, to the President of

87 Testimony of ASA (I&L), p. 4725, and USAMC General Counsel,
p 4823, in Hearings before the Special Subcommittee on ¥16 Rifle
Program, ASC, 8 and 9 Aug 67.
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Colt's Inc. on 13 April 1966, with which was forwarded a draft
license agreement and the suggestion that the Army ard Colt's hr-e
88/

a neeting to negotiate the terms of the contract.—

The 13 April letter from USAMC was answered by Colt's on 25

April 1966, stating in part:§2/

We believe it is unrealistic to hope that we

can effect a licensing agreement on or before reach-

ing agreement on the proposed added quantities under

our present letter contract. * * * WYe take the po-

sition that the conclusion of a licensing agreement

is not a necessary prerequisite to the procurement

now contemplated under our letter contract.

The subject of licensing agreement was further discussed at a
meeting between the Army and Colt's Inc. on 14 May 1966, aAn addi-
ticnal negotiating session was scheduled at Rock Island for 16 May.
However, this was cancelled when Colt's representatives stated they
were prepared to come for general discussions but not negotiations.
This meeting was followed by an exchange of correspondence on 19
and 23 May 1966 which generally related only to the agreement to

90/
negotiate,™ It was mutually agreed by both Colt's Inc. and the
Arny that the urgency of the requirement to produce rifles had pre-

vented the completion of negotiations priov to the signing of the

definitized contract for the FY 1966 procurement. 9On 19 May 1966,

88 Ltr, USAMC General Counsel to Colt's Inc., 13 Apr 66.

89 Ltr, Colt's Inc. to USAMC General Counsel, 25 Apr 66,

90 Testimony, Hearings before the Special Subco-nittee on
Mi6 Rifle Program, ASC, 27 Jul 67.
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the two parties agreed to complete negotiations during the next
six-month period and a clause was written into Contract 0018, stat-
ing that negotiations must be completed prior to 1 Decerber 1965.

Again on 7 Jure 1966, the General Counsel of U.S. Ar:uy YNater-
iel Command wrote to the president of Colt's Inc. urging that ne-
gotiations commence at the earliest date.gl/ A request for propo-
sal (RFP) by Headquarters, U.S. Army Materiel Command, on 15 July
1966 was answered by Colt's Inc. on 13 September 1966. This offer
by Colt’s quoted a price of $9 million plus a 9 percent rovalty
for the M16 rifle rights only, in addition to $8 wmillion for the
reproductidn of the technical data package.gg/

The Colt's proposal of 13 September 1966 was followed by meet-
ings on 6 October, 11 Cctober, 2 Noverber, 21 November, and 8 Decem-
ber 1966 at which totai Army requirements and royalties were dis-
cussed atssome length, There were also discussions on contract re-
strictions of the second source producer.gé/

During these meetings, it became apparent that the Colt's

representative had access to Lhe army's estimate for future

91 Ler, USAMC General Counsei to Colt's Inc., 7 Jun 66.

92 Testimony by USAMC General Tounsel, p. 47533, Hearings be-
fore the Special Subcommittee on M16 Rifle Program, ASC, 27 Jul 67.

93 \FR's, USANC General Counsel, 6 and 1l Oct, 2 and 21 Nov,
and 6 Dec 66,




requirerents and to the Army's plans for expansion of the produc-
tion base.gﬁ/ When this fact was brought to the attention of the
Chief of Staff, he directed the Deputy Chi;f of Staff for Logistics
to prepare a nemorandum establishing the General Counsel, U.S. Army
Materiel Command, and the Project Manager, Rifles, as the single
points of contact with Colt's Inc. until negotiations were com-
pleted.gé/

Negotiations continued until the contract was finally signed
on 30 June 1967. The negotiations might have been completed sever-
sl months earlier if a mutual agreement hsu not been made cn 17
February 1967 to negotiate only for rights to the rifle and if the
Army had not insisted on 2 March 1967 that the rights to the CAR1S
(XM177) submachine gun be included. New teras were thus introduced
and required a longer time for resolution.

The basic terms of the contract signed with Colt's Inc. on 30
~une 1967 were summarized by Dr., Robert A. Brooks, Assistant Secre-
tary of the Army (I1&L).

This contract deals with the acquisition of a
patent license. . . . this license authorizes the

United States to manufacture the rifles and subma-
chine guns, or to cause them to be manufactured in

I\
? MER, USAMC General Counsel, § Dec 66.

95 CSM 66-546, sub: Army Point of Contact with Colt's Fire-
arms Division of Colt Industries, Inc., 16 Dec 66,
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| the United States and to sell them, to give them to
grant-aid countries, and to use them anywhere in the
world. . . .

s The terms of the contract are as foiiows: The
Arny is paying Colt a lump sum of $4.5 million for
the rights., The Army will vay a 5% percent royalty
on procurement of the weepons from sources other than
Colt. This is subject tec the condition that, if the
royalty which Colt in turn is paying to its licensors
should decrease, the royalty rate which the Army pays
will be correspondingly decreased.

PR

) . Third, Colt has represented to us that their

1 . production rate (Note: production capacity) is 27,500
units per month, plus spare parts. The Army will enter
into a contract with them to take their production of
these weapons up co this rate for the balance of the
period of the cutstanding contract--through April 1968,
and for 24 months thereafter.

During fiscal years 1963 and 1959 the Aray will
purchase from Colt on a sole source basis its re-
quirerents of spare parts and magazines, limited to
those parts presently manufactured by Colt and to all
nondisposable magazines developed by Colt.

We negotiate the prices, of course, of these
spare parts from time to time. It will be subject to
a ceiling price to be negotiated between the parties.

The second source to be established under this
license agreement will not hLave the right to manufac-
ture or sell. except for and to the Department of Defense.

Finally, until further notice from the Department of
Defense but not beyond April 1970, the license which is
granted pursuant to “his agreement shall give the Depart-
ment of Defense the exclusive right to make foreign sales
of M16 rifles and XM177 type submachine guns, with such
exceptions prior to May 1970 for Colt's foreign sales as
Colt may from time to time submit prior to any comuitment,
and the Department of Defense may approve.96/

) 96 Testimony of Dr. Brooks, ASA(I&L), Before the Special
Subcomnmittee on the M16 Rifle Program, ASC, 27 Jul 67, p. 4715-4716.
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J. Qualityv Assurance

Introdurtion

The quality assurance program for the M1é rifle and the as-
sociated 5.56mm ammunition developed by an evolutionary process
from the general terms of commercial specificaticns to the re-
guirements established today. Many of the current stazndards were
created because deficiencies were discovered in the system through
laboratory tests and field use. Appearing periodically, examples
of poor quality control have served to reinforce a need
to tighten existing controls or to establish new test or inspec-
tion procedures.

Develoarent of Quality Control Procedures

The basic policy for quality assurance is that the contrac-
tors and producing activities are responsible for controlling
product quality and for offering to the Army for acceptance only
those items or lots of items considered by them to conform to con-
tractual requirements.2l/ The test procedures to be followed and
the criteria for acceptance were included in the contracts for
both the ammunition and the rifle.

.

The procurement agencies of the Army are responsible for de-

termining, by verification inspections, that contractual

97 AR 715-20, 21 Apr 60, sub: Procurement Inspection and
Quality Contrel,
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requirements have been complied with before the Army accepts sup-
plies ard services, When definitive specifications are the basis
for procurement, the inspection syztem of the contractor will be

considered acceptaole if the quality of the produced supplies or

services is consistently acceptable, and the production process
includes, as a minimum, the performance of those quality assurance
provisions stated in the specification,

Verification inspection procedures include a review and eval-
uvation of the contractors' quality control procedures. The verifi-
catien inspection will insure that the contractor has correct gag-
ing, measuring, and test equipment and that the equipment is pro-

perly calibrated. The verification insgection will also include

examination of the inspection records maintained by the contractor.

Prior to 1962, the Deputy Chief of Staff for Logistics had
overall staff responsibility for the implementation of verification
«nspections. The transfer of certain procurement functions from
the Office of the Deputy Chief of Staff for lLogistics to the Office

of the Assistant Secretary of the Army (IS&L) un . August 1962 shifted

the functions of procurement policy and contract award, including
verification procedures, review, and supervision to the Office of

8
the Assistant Secretary of the Army {I&L). 38/ At the present time,

the Ammy staff has no assiyred responsibility for quality assurance.

98 Ltr, DA, 19 Jul 62, sub: Transfer of Certain Procurement
Functions from ODCSLOG to 0aASA (I&L).
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Hcadquarters, U.S. Army Materiel Command, is responsible for
implementation of the quality assurance program for the Department
of the Army and has_gizsgg_g;;gss_to the Assistant Secretary of
the Army (I&L) on quality assurance rmatters. The USAMC quality
assurance system extends and applies throughout the entire life
cycle of an item of materiel, The system starts its operation dur-
ing the USAMC participation in the preparation of qualitative mater-
iel requirements (QMR), small development requirements (SDR), or
other research and develcopment project aathority documents; pro-
gresses through design, testing, production, and use and recondi-
ticning ph;ses; and ends only when the item is dropped from the
supply system.gg/ Headgquarters, USAMC, is also responsible for in-
suring that production contracts contain a clear ‘statement of qual-
tiy program and quality control requirements and that the contractor
has been found capable of carrying out the requirements. In 1964
and 1965 Defense Contract Administrative Services (DCAS) was
created and assumed responsibility for in-plant inspections and
acceptance.

Specific tests that are requirsd during the production and
post production phase of the life cycle of maferiel are defined as

follows:lggl

The preproduction is an engineering type test of

99 Regulation, Hq, USAMC, AMCR 700-6, 19 Oct 64, with Change
1, 2 Dec 64, sub: USAMC Quality Assurance Svstem,

160 . e e - . .
* Regulation, Ha, USaC, A.0% T¢C-6. 19 Qcot 6%, with Change
N

i. 2 Dec 6%, sub: USANC Quality Assurance S:sze...
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a preproduction model which has been produced in
accordance with the supply procurement specifications
and drawings using the same methods, meteriels, and
equipment as will be used during regular production,
in order to verify production drawings, processes, and
materiels.

Production tests are required to assure that the
product from production meets the user quality re-
quirements and is at least as good as the quality
standard expressed by the QMR on the type-classified
iten.

An initial production test is conducted of an
early item from the first production run. This test
is for the purpcse of verifying the adequacy and
quality cf materiel when manufactured according to
the production drawings and the mass production
processes.

Comparison tests are tests of random samples of
production line items, conductad as a quality assur-

ance measure to detect any design, manufacturing, or

inspection deficiencies that may reduce the effective

operation of the item by the using agency.
Surveillance tests are conducted to determine

the extent of deterioration of an item while in

stockpile.

The acceptance testing specifications for the M6 rifle out-
line those tests which are to be conductad by the contractor)gl/
The manufacturer may utilize his own facilities or any other com-
mercial laboratory acceptable to the govermment. The purchase
description requires specific testing for (1) headspace; (2) firing
pin indent; {3) trigger pull; (4) interchangeability of parts;

(5) high-pressure resistance; (6) targeting and accuracy,

1°1Springfield Armory Purchase Description (SAPD) - 253B, sub:
Acceprance Testing Specification for Rifles, 5.56mm, M16, and
XMIGEL, 29 Anr 66, with Amendwent, 24 Oct 65.
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functioning, and reliabili.y firing tests; and (7) final examin-

ation of the rifle. (The requirement for each test is outlined in

Inclosure 5-1.) The requirements and methods for the above tests

are approved by all services.

Table 5-9--M16 ACCEPTANCE DATA
BASED ON COLT'S FINAL INSPECTION REPORTS

Number Number
of Weape?? of Weapong/ Percent
4 . . Testedr Accepteds Accepted
, 1st Quarter 1964 356 326 91.6
f 2d Quarter 1964 10,965 10,446 95.3
3d Quarter 1964 19,151 16,930 88.4
| 4th Quarter 1964 24,914 22,069 88.6
Ist Quarter 1965 26,355 24,756 93.9
2d Quarter 1965 24,925 24,165 97.0
3d Quarter 1965 25,274 24,244 95.9
4th Quarter 1965 25,599 24,200 94.5
|
' 1st Quarter 1966 40,749 37,289 9.5
2d Quarter 1966 50,425 48,100 93.4
3d Quarter 1966 42,555 40,505 95.2
4th Quarter 1966 65,969 63,000 95.5
lst Quarter 1967 77,381 75,000 96.9
2d Quarter 1967 82,280 1,000 97.2
3d Quarter 1967 47,741 ~ 4,000 96.4
4th Quarter 1967 93,713 91,100 97.2
19683/ 28,185 27,500 97.6

1 Number of weapons fired (initial and repeat firings) in the
: function firing (which is the first) phase of the quality assurance
VT inspection.

¢

. 2 Number of weapons accepted after the function firing, accuracy,
! targeting, and final inspections.
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The development cf quality control procedures for 5.56mm am-
munition commenced with the FY 1964 procurement. U.S. Army Muni-
tions Command, however, had provided assistance to the U.S., Air
Force in 1963 in the development of the product specification.lgz/
The Air Force specification, discu.sed previously, was basically
an adaptation of the commercial specification developed by Reming-
ton Arms Company, Inc., and provided for a degree of quality
assurance. Modifications to the military specifications (as out-
lined in Inclosure 4-1) were, in part, the result of changes to
the quality assurance provisions, The requirement for the fouling
test, as discussed in Appendix 4, was based on the need to maintain
quality control of production. Changes in the military specifica-
tions which established metallurgical controls over cartridge cases
ard primer composition were measures to achieve standardization in
5.56mm ammunition and to prevent the occurrence of system incom-
patibiliti¢s.19§/

Those characteristics contained in the military specifications
requiring quality assurance testing and the standards which must be

met by the 5.56mm 196 tracer cartridge are outlined in Inclosure

S-2 and by the 5.56mm M193 ball cartridge, in ‘Inclosure 5-3.

102 \FR, Hq, USAMUCOM, 26 Jun 63, sub: ARLS Rifle Ammunition
(cal. .223).

103 Ltr, Frankford Arsenal, 24 Aug 67, sub: Quality Assurance
Provisions for 5.56mm Cartridges.
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A general review of the quality of 5.56mm M193 ball car-
tridges of ammunition produced through FY 1967 and the first
quarter of FY 1968, a total of 660 lots representing 909 million

ceriridges, presents the acceptance data on these lots as shown

in Table 5-10.125/

Table 5-10--TOTAL LOTS PRODUCED
FISCAL YEAR 1967 AND FIRST QUARTZR FISCAL YEAR 1968,
5.56rm M193 BALL A:NUNITION

Lots Total Rounds
Submitted for Acceptance 660 909,056,506
Accepted on First Test 596 840,036,371
Accepted on Retest 47 49,656,295
Accepted on Waiver-- 6 10,036,200
Unrestricted Use
Accepted on Waiver-- 6 2,272,760
For CONUS Only
Pejected 5 7,054,889

104 Memorandum, Frankford Arsenal, 23 Oct 67, sub: Quality
Assurance Review of 5,56ma M193 Ball Ammunition.
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K. Conclusions

The procurement of the M16 rifles has been discontinuous and
uncoordinated because of the lack of a defgnitive rifle program.

The rifle program is based upon total requirements, the status of
follow-on weapons, status of production base, and budget guidance.
All of these factors have influenced the rifle program, and con-
sequently the annual procurements. The procurement of ammunition
has been related to the current and planned distribution of rifles
and to the rifle production schedule.

Both the M16 rifle and ammunition were introduced into the
Aray inventory in sizeable quantities without undergoing the stand-
ard procedures required for Tvpe Classification, Standard A. This
fact significantly contributed to the quality assurance problems
that were experienced.

There has been no significant production problems with the rifle
except for minor discrepancies in quality contrcl. Colt's delivery '
record has been outstanding in that delivery schedules have
invariably met or exceeded contract quantities. The production
schedule of ammunition has been delayed on several occasions as
a result of shortages of materials and of the inability of producers
to meet the spezifications. The expansion of the ammunition production
base resulted in the requirement for more stringent control measures and

a period of time for the new producer to gain production experience.
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The future expznsion of the production base for rifles could easily
result in additional control measures and a lag in production by
new producers until they acquire the ptoduétion experience Colt's
now has.

The Army procurerents during fiscal years 1962-68 have been
irregular although the deliveries reflect a steady increase (see
Table 5-11). The FY 1968 deliveries to the Army are not firm and
may change as directed by the Joint Allocations Board. 1ae Mlé
rifle procurement program for all services for fiscal year 1961-68
total over one miilion rifles (Table 5-12).

Negotiations extended over an excessively long period (from
1963 to 1967). A review of the procurerent history indicates that
the Army's changing requiremants for rifles was a primary factor
in the negotiations. In 1964 waen Colt's offered four propesals for
consideration, the Arny could not foresee a requirement for further
procuranents. By the time the Army had established a requirerent
again in 1962, Colt's was in a position to negotiate on its owum
terns, which were understandably motivated by profit. Because the
1966 procurement was based on an urgent requirement in Vietnam, the
Army was forced to buy, and hope for a more favorable agreement
with Colt's later. Undoubtedly, Colt's believed that tize was on
its side, and that the requirements for rifles in Vietnam would
force the Army to sign an agreement for rifles on terms favorable
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o Colt's. Tne drmy was in a position in which time would not

permit the establishment of a second producer without a contractual

agreement with Colt's, The delay in final negotiations was further
aggravated by a lack of understanding by Colt's and the Army of the
requirement for rights to the XM177 submachine gun.

After the firsc 100,000 weapons are produced, very little re-

duction in unit price appears tc be experienced in the small arms

manufacturing industry, including automated production., The learn-

('4-
R
ing curve is approximately ninety-eight percent (see Inclosure sSetd~ 5

The establishment of multiple sources for M16 production dces
not appear to be economically justified unless the recurring unit
cost at Harrington aand Richardson is at least 33 percent below that
established by ceiling prices and che recurring unit cost at General
Motors is at least 60 percent below that estublished by the ceiling

o —

prices (see Inclosure <ws#). However, a prime consideration in these (j 4

-

procurement contracts was accelerated quality production.
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FISCAL YFAR 1964 MILESTONES
1 Mill.on Rounds
September 1963 December 1963
Schedule Schedule Description of Action
12 Aug 63 12 Aug 63 Preduction Proposals Solicited
14 Aug 63 14 Aug 63 Coordination of Specification Completea
16 Aug 63 16 Aug 63 Receipt of Program Authority
20 Jan 64 Contractor's Response to Revised
Proposal
. 24 Jan 64 Review and Evaluate Proposals, Select
Contractor and Make Allocation to tte
District
1 Nov 63 7 Feb 64 Production Contract Awarded
10 Jan 6% : 3 Apr 64 Delivery for Special Zngineering Tests
1 Feb 64 1 May 64 Complete Special Engineering Tests
Milli ds
23 Aug 63 23 Aug 63 Receipt of Program Authority (27 Million _
Rounds)
12 Sep 63 12 Sep 63 Receipt of Program Authority (104 Million
Rounds) Total of 131 Million Rounds
4 Nov 63 27 Dec 63 Production Proposals Solicited
) | 31 Jan 64 Contractor's Response to RFP
; 14 Feb 64 Review and Evaluate Proposals
;1
} 10 Jan 64 2 Mar 64 Product:  Con¢ract Awarded
: 30 Apr 64 30 Jun 64 Initial Delivery
)
' ! . 30 Mar 65 Production Contract Completed

Inclosure S-1

5-67

.. » L R N T TR

- _..mmmm‘u._mmd

S I R

it zhans PR S0M:

va oAby . e

do 528 ba




*9961 1¥24V 6T

‘8210
-u3ID13op PAIOU 1IBIAGD 0F pPUV 0T pPaIuss
-2adai o7 uaDIdS 01 J03IIVIIUOCI aY3 asnuvd
{eys ajdues puodas syl uy 21JIx jo sanyyey

*(0z 1vuidyaoc syl o3 uoTITPPW
uy) paisal aq 03 §91313 Oh Jo atdwes
puodas ® 9SNBD [1vYS 91J1a | Jo Aanjyey

*307 a3 jo uorinafoa

BRI L

.vmwaw.ﬂ.:wcuh.uma .

'gecz-advs uoyadiaseag aseyoang Away p1n138uradg I33inog

squtod uwyd Suiayy ayy jJo a33yn
~WETP A JIW|-0UO UBLY AIOW IDIUDD
330 g aou jieus unpuy nid Fuyayg

*poswalaa 30U
17 wsyuegsam Juyiyy puv pasois

ST 110q uaym ‘UT QON'Q  LOMETXBY

pesuniar 1 uwsjuwydrow Juyayjy pue

asned [1vYys S973JJ3 2aow 10 g JO 4aniye] oz 1710q Uaym ‘Ul OZO'O WNWIUIY auapuj w1g Suialy
) ‘pajoafaa aq
118Yys 1uswoxinboaa ayl Buyiivs 91311 yovoy 2131y uvey Uy QOLY ‘1 swnumyxey
‘UY gRgR T TWMTUYR aarvdspeogg
EETT FEFEEY) .
J0u SY 101 ysuas uj juswazynbay TS 1TMINIMYD

juawaainbal usym UOIIDE® PaqladsIA]

83[J13 JO anguny

asuvansty L3170

*323s 101 aofaw] oayz o1 Fujuanias uy psivadar aanpadoad aaoge Yl pue paeIsuYaL
aq [1BYS ©BJ123110 HZTS 0] IS4 Ja|[WHS IXAU 2yl ‘amyy Aue 18 £2NID0 JOT ¥ JO uoyInafax gj

- *x9]110ws
ET Aaaoyaiym ‘uojaonpoad s, yauow suo
a0 Soi3id 00001 03 paseaaduT xsylang
L TIeys om1s 107 ayl ‘poidaocoe aawv ozys
PISEAINL] SO SI0T DATSTIDONS BAYJ uaypm

SATATY WH9G G THITWX-91k

*aayiews

S1 JaAdyd Tym ‘voylonpoad §,yjuou
2uo 10 $071J13 Q00'S O} pasedsaduy
aq [19s 2Z1s 0] ayl ‘paidadde
718 SI0[ DATSSAOIINSG JATJ UIYM

*anuwnidanse a10jaq payJidads 8% paujwwxo aq [JRYSs Sa(JT1a Jo 107 Yoy

R L DAY

a8y aaaayoiys ‘uorionpoad
$, JIUOW BUO 30 Sa(J)1

Q0% JO IBISUOD HOWS [(VYS
8307 (G§) 9ATF 318233 YL

04 NOTLVDIAINAAS ONIJSAL AONVILADDY J0 AYVHHWAS

canjrums

2215 107

. e meamine




‘ual 3o azis ardues v Juyisn
apeWw aq 11VYs S3IO] PaUOTITPUOIAL JO SISAL

*8utuoraypuonasa o3 1Idafqns siawd jo
301 pajuasaadox Jo uojyldolsa asned [[wys
siunwaainbna j00w o3 awd Luw Jo aanyr.y

69 -G

‘gauauwairnbax anuwidadow |9

199 [[1yS SB[ITI PAIqWASSY

-ay "KLi1r1iqeotlumdaeiuy a0j

pa3sal aq ji®ys 3awd arudax uaaand

-u0d ysea jo uoylonpoad syiuouw

V/N yo®a woaj siaed aayl jo aydwes y

(s1ang ajuday)
Ky rqeaduvd
4078y sjavg

*Lxvssoanou

S® UOT12U8 FATIDAII0D 33481 [[BvYS puv sjuow
-aaynbaa 211 j0sw 03 SA13T4 Ayl JO aan[Ivy
Aug Jo pawaojuy aq [[¥M I03dVIIUOD oYf,

‘sauamnainbaa aduridasse (v

1090 [IVYS SolJIa pajquassvoy

‘uoyianpoad s, yiuom yoes woay

Sa1312 ¢ Jo »soyl yijm paduwyd

(qauow 1ad ¢) -193uy aq [(wus 307 uorisnpoxd
Vv/N I9I3ITUY Oyy woaj say3ya ¢ Jo sjavg

(S10] UaamIag)
L1711 tquaduys
-tajuy s3avg

‘101 PSUOTITPUODIIA 10 ISAIAX YOV
wolj Do3Isal aq [[8Ys sajIIx 07 jJo ajdues y

*3803 1ay3anjy
puw SBujuojiipuosaa o3 32afqns 301 ayl jo
o13102(2x1 asned [1BYS 389331 2yl U LAauirevy

‘101 °oy3 um uot130af
-1 20 1$9391 2SNBD ]IvYSs sjuawaxynboa
3yl 199w 03 SAYII2 PAIqUASSVIA JO aanyrvg

poialaa o
11e4s Juamoainboax oyl BUrpivg o[ j1a gory

P

G
JOI g
UM INDOT UDYM UOT 1OV P 13080 7y

*s1awd jo aduwyo

-133Uf 103j0 pne alojaq Fujuoyaouny
pue ‘Aomandov jue Bujjedaey ‘Juapuy
uyd Suyayy ‘aoswvdspway J03 sIuaw
-a11nbaa at) 19Aw [1WYS AFTa Yyowo
pue ‘uvojysuj paqransaad v uy pafueyo
29a3UT Aq TIWYS 8I(J 11 unel Jo slievyg

*$0(311 uasmilaq
01 siqualiueoxaiuy oq 11vYys siawd jrv

A1111qvoluBy>
-0 83aug

*daaas jo ana3 aq (1eys tind aafidyag
SQ1 '8 wnuIXBY
R U LR TR | sQT 6°¢ wnmjuyy

1100 aadiyag

————— e ——— m— - c——

P

10 gave uy juawaa fnbay

SAETIE Jo aaguny

Ny

2115 340100a8Y)

asuevansny A3Tuny




voos ...nu.. ,,.,Q'\.
0l~¢ Z=§ 19u]

‘po3ldalax oq jieys uawoaInhsx
peaads swo13ixa ayl 3I9dw 03 Fuyiiey SOTITY

*32131a 9yl jo uor3ldoafea 103 asnwd aq [lvys
9191 ay3 uy ajoykay 1o 19417 © JO aAdUBPIAY

*1893191 pa Q 103
asnes aq 11¥YS a[oykay 10 (sajoy oys »Auyu spAk 0§ 1v U1 9°2
1ay10 aya jo peaids 2waa3IxXa Y3 uwvyl oy a0 *spk Q01 319 Ul 8'%
J0ys 1521U0U 9yl WOIF DOUVISTP 10318213 ® ST iueyy ssaf dnoad joys
YoTym aloy 10ys v *a'F) 10K[J B JO AOUIPIAY 31311 yowey pa o1 ¥ Jo pwaids omaxIRy Kavannoy

.

*A173 DYIIVWOINV- JWAS
Ruysn waaw 3ad1v3 paqiansaxd
Ayl uTyITM aq [19Ys (SPA 001
L1qranzaad) spk 05 10 spk 001
*paidofaa aq aay1ta jJo aduea 8 1w 31ITA Y
1184s juaswoaynbaa ayjy Bujirej A13Tx yoey 21311 yowy wolj paayy Sp3 Q1 JO S91IIB Y Fuyyo" w9y

‘squamwalInbax aaoqe Ayl Iaow
11w s siaed ayedox s pasn
nq 01 110q puv [313¥q yoey

*Ruyayy Jeoad 123130 81DIJap
snafanfuy 3o5y30 pug ‘sweas
‘synvan JOo aaly aHq [(UYY puv

*310q puwe a8praiava 3891 sanssaad-ydy
*pa3Idafaa aq (1TYs uawaaynbaa L1qmasseqns auo jo Suyay3 puwasyliim jieys AU 1550y
ay3 aoow 03 Buyried S310q puv siaivg [Paavq yowvy 110q pu® Ajquasseqns [aaieq yoez MANSsAg-Yyad iy
3w prIsal JuawaaInbay BEREEEEREELEA D)
aou s¥ 101 youa uy aosuvinssy L171end
Juawaxynbaa uaym uoTIOY pAQqIADSIAG SN 3TN SO aaquay

| RN




‘paisalaa

aq 1i1eys 101 OYI woajy sa1Jja g pue 0]

343 UT S31JT2 [1P® 3Id3XI0D [{v¥Ys J03dVI]
-u0d ayl (L31ajes Suridajie auo) 3233Ap
ynoyias v 01 (9aT13viussaadaa jusuuiasog ayl
£q) p»INQTIII¥ ST 2iN{}VJ JO ISNVD I3 JI

sepainafaa sy 0]
W3 319w jou 21w sjuswaaynbaa AIT1IqPITaL JI

IVIIRETIERLE

| dalutdaicid PEE TR (N AT T R T e T Y T AT A

i-g
((8p3 Of 40 0Z) 1sanq
SNONUTIL0D) AXYT] DFiBwOoINg
puw (3sanq pi ¢ °*xoxddw)
2173 djjewolne ‘nyjewoineg
-Jwas a3vBuad|w (ieys Juiary

*1 2IqUL U paisty

syavd a[quosrAlasun pue

suojldunjwm Jo Jaqunuy

Yy uwyl Hl0w JOU YI1M

1s731 K31111QeT1aa punol 0009

1 v Juyssed jo ajqedes ag

e PRCTB Y XA faing 14 iy

’ e SR e &
. ? . o R
Sl

A

z=-5 12Ul

firiquyiay

‘pajoalax aq
11°us juswaaynbaa ayj Buriyes 913711 yowuy

‘pa3dalax aq
11eys juswaxinbaa ay3 Burirey ai3ra yoey

*paisal aq 03 pajuasaadax sa13jya suju
19Y10 2yl osned> [1wys puv paidafaa aq
119ys aJuswnxinbaa syl Buyiyey a13jra yoey

*autzedew (10
avo Fuyayy aryys siawd ayqe
-337A198UN 10 SUOTIOUNG W
ar3Ta yowy o/4 Afreoriewoine ajwaadg
‘pasuaraa sy 30881aa ayz
uaym A1ajvyponuy dols pioys
21312 yowvy Suyayy ‘opow dyrBmOINE Syl U}
utu/Spa Q58 TwNWIXVR
U/ 8Pa 059  tWNWTUTH
1aq J1OYS 2182 DI124;

8231373 ual
30 Ino aug

uoyi1sod
w@JBS,, AY3 Uy I9S uaym paayy3
aq 01 #qE aq ((eYs A1JTI ON

duyjuoyioung

‘poiaafaa aq (iwys
352302 a3 Ul sjoys ajqnop Juyail sa1ITY

‘spunoa Q] puodas
® 2173 [1vYs sioys ajqnop Ju1ayjy a13vy

‘1ind
25987123 a1fuls v YItM PLaTI Aq
118Yys sioys ajqnop ou Juyayj

21313 youy £svanaow puw Jurialaewy ayl ujg

BERE
DI VWO IO - JUING

: Jaw
v jou s7
juowoainbaax usys uoriow paqiaosaig

.?x..ﬂjwwmx.q
Voioded vk .

21893 Juawaa;nba
P b

301 yowa ujy

SA[JTA JO Jaguny

wlid

-

T e T S P,

ERE P o e ) -

T

9114119 108ARY)
adunincay A|Lony




=G 104
- 216 =6 1oug
*K31001aA
[eiusunaIsuy puv aswdspeay
103 Spa 0002 Yowa
PAMDIaYD aq 11BYS SAT31y
*31503 Ldvandoe ’
pue Buyiafawy ayy sswd
1snw 897313 94yl ‘0709
‘pnidaflaa aq 11eYs 301 a3yl °sjiey ydnoays 1109 spunoxr a0y
T 7389303 M) Uy SaT3IA 7 AY1 JO I8yiya J1
“8pa 0001
‘j07 yowa 1313w paysydwonron
aY1 duluo§3jpuodal INoylim 10 Yiim spovu aq 11eys ‘Kavesadau 3y
aG TIvYs 301 2WES Sy woaj sayFix om3 3o ‘91313 oY1 Jo Fuyueoyy
350301 £17119qPTIox ® ‘1093ap snojaas v 0]
paiInqraiiv 1o0u ST Ianiiey jo asned Ayl 31 *Spa 001 Yyova aaije
pajood aq Kww siasavg
7w pP3Isal Juswaainbay 2115 110710839Y)
jou sy 101 yowea uy asuwanssy 31190

Juawaajnbaa uaym uoyiow paqraosaag

891373 JO aaquny

ey Y

Yo ‘a4

1S L ind BN Y
'~ _n_f_“ _vv LN

e Lt




b dadici " s faaiid i aap s

€L-S TN 5B

- m 2 Yy 5, Iwoag
TVILHIQIN00 oro wema bivsd o

! 1aATAg JUO3Y

dnoan 3ydig uoay

aossaxddng ysveyg

spaenqg puey

dnoag Ajquassy [h11vg R ISATAD0Y aaddp
Aay ao0jaae) 1109

L1quassy Aay puw 1a1a3e) 110g
RRAN

s3uty 1109

aoyaafy

X031281IXY

A1quassy atoyg

uyg wey 1yo¢

utg Buyary

dnoaqg 1at1axe) 1jog pue 1jog
K1quassy atpuvy 3uidavy)
A1quassy ulgd 10AT4 19ATADAY
IAATANIY IDMO7

dian 101514

dnoag aajjng

dnoan aasuyniay aajing

uyg umopaye],

L1quassy paeng aaddyag,

dnoan ysiey 1104

dnoxn Ai1njeg

- - dnoxg aalddyay,
dnoxg aammwy

dnoan avag d2yiBUM0INY

dnoan A1quassy }201g

dy11g 1031514 12AT3D3Y Jam07]

*pailoa{aa aq 11VPYS UOTIBUTWEXD payjioads se paulwexs aq
pa131oads oY)y sswd o3 Suypiyey ayjyix yovy 2131y u»eq 111M siuvauodwod Fuimoy(oj Ayl uoyFIvL MRy [RUTH
30w paisal juswaxynbay 2118 11910RAVY)
0u s} 301 yodea ug asuwanssy A3111vnd
juswaaynboa uaym uoTINE pPHgIaosaag 821312 jo aaquny

! k] Ayt
..AM‘. m ﬁ .\ .qo" Q
..'..ﬂr ’

coe te ) E

o (e S T PN 2 e P o o ————




Wi ~§

TVILENE0d

1aaynday aaddp
dnoag yd1g 1vay

dnoag K1quossy 1aA0) 1504 uoyiaafy

A1quossy (alauvg

AR R

om
ou s{
Juamaainboa uaym uOT1IDV PAATIDIS I

Pa1sal
10] youo uj
8a[J12 JO anquny

judwaxynbay

2183 r93ama8Y)
sauvanssy Kijjend




§L-¢ z-¢ 1ouy m
'

(POoNUIJUOD SHIOU 835)

. pauiqued s1a9d AajquartAlasun
*SUOTIDUNFIBY SU aaoqe - sited ajqeaniar.atuUn (RIOL

!
o

T S

pa3uncd aq 1IBYS 300l 03 1[oq JO seanjrey 1 0 <yivd 2o

11V ‘uojidunijew aansnjd> 3{0q 1ISISSW rd 0 Fuiad~ 10v0vaIng

03 AlquWASst JISISST PARMIO] JO aan[iev} 1 0 (GABLEE b |

® se pajunod Hq [T¥Ys 370q oyl Rdoy 03 1 0 Ruirads xojoaly

dwaiaw (vuuvw Juianp Ajquwoassw I071318D 3I10q 1 0 . A1gqmosan aujaeivyg

a3 Yiim pafeSus urswea 03 AJquosse 18ISSE - —
pavmio3 ayi 3o aianiyey ‘pajviado aq 11vYs spunoa spunoa

A1quass®e 3ISTSSV PIPAI0] O “N20] 03 I1OQ  gagee puonag  Q00'E ISITJ
Jo saniiwl Aup jJo JUaAD BYI Uy g )

{ 8315d 31qEadIAINS)
1891 KL31119BI181 puUneil-000‘9

"PP303AL aq 11PUE 2yl uj paliruiaad asquny

suUoyTINUNTEM Yons ‘laasmoy {o73T3 Ayl
Jsujede pajunnd aq 10U (IRYS UOfITunwILY 07

21qrINQTIIIV suoTIKUNg TN uodeam Ayl jo 1t PauTQWOoD SUOTIDUNFIUN HADQE - SUOTININ] [PUl FRY0]
£31a3us 2yl sIjeduil 0 SUOTIIUNRITRIL SASNED 1 SUO T UNT O ANI0
1ey3 aun sy lawd aqEadiAdgsun uy  paly € (uid Sutat3 o zdwwey Jo) “ofq W3
-1uapT A1aadoad pur papioonl urpmolx [RYyS € (spunoa 219uts) D1IVMOINBIMAS HIYT 9T AanjIvyg
suoyidunyjeuw yons ‘Jasomoy  t1xed ayye £ (P1Q1STA J0U afpIalamny par) N AI0|1vg
-2027AIASUN OS2 (I1M PaATI uIBQ BARY T1PYS Ul (2118714 afpraizara) pari 01 aanjpivy
punol OO7 uUeY3 DI0W U PAIINIIO K9yl IV ™ ases afpyaixed 1aafo oy aangruyg
popraczd ‘paisol Suisq arjra syl asursde £ (puszniew yors Jo punol Isvl)
PaIUNOD Hq 30U [{TYS suoTiaunjBu yons . uado 310q pyay o3 dois J[uq 1o Aaning
‘329d ajqEADTAIASUN UR 01 H{QBINGTIIIL LAV T K30 01 Ijoyq o AN
suoljounjjvw popaodax L1snojaaxd 3wyl aa1? (z @30u 235) O (K1U0 [FOTWX) 2INSOLD 1fmi ISTSSV
oﬂﬂﬁﬂw@ha—wh TUAWUIIA0N OSJ .AQ paystIqUEass 01 h.—nu__.mdamﬁ 1STSER PATMIOY | aanyieg
A1037uT3ap ST 17 uaym 1 AIqR] 3O
suoravltwy] o031 3aafqns fajquadiAlasun sw - -
woyl paosax puv sjaed yons ao81dar 01 1831 KIFTIQNI AT pUNOI-000*Y (FUCTIDUNT Y
a1q1s9tuaad 871 31 *siawd awinoriaed o3 Ay ug pariymxad asquny
21qRadP1] 21V SUOTIDUNFIBW uaym | -
SIHVd HEVADIAYASNA GNV SNOTIONQJ'IVH I HHVL
PRI 4 P " -
-. v ¢ . ' ‘“ w

S

(YIRS




JETS

1153014109

*paatoauy
sua1t jo o1 8yl 3noy3noayl juajevaaad si
Yo IyM UOT3ITPUOD BATIDIFAP 10 9IBSUNn uw
Juasa1dal VU Sa0p 2ANTIW] SYI SAFIVIUAS
-aadax juawuaanon ayl jo uawdpn{ oyl ug
3T pomolie °q l1eys payJloads amomu uwvy3l
1a9yjo Jawd 21QEIDTAIISUN aAug ‘g

(P,3U0)) S330N




e " M o Ui s

14 v Feeku ol s dad s e U

LL-S
' .
9961 LTH ¢ 9 JuSWPUSWY/M $96T YDAV £1 (AW)TT1109-D-TIA ‘uoTawd33Foads LITIFTTH 1¥5In0g £=C 1M
‘307 ay3 3o uojiaafaa
asned [(vys oldmus 1S9 puUODdIS
syl ul #3pTaiawd | JO IANTIBY
*pai1sa3 aq 03 sAdprTaIaed
0S 1PUOIIIPpE UB ISNEBD 11%YS
a28ptaiaws 1 jo aaniyel ‘0] *sql GF - #swd 2¥p1a
ay3 Jo uoridulaa asned (iBYS -93B) WOAJ IN[ING I0BIIXI
so8pta3aed aiow 10 g JO 3aniyey uajquy (44 031 paainbaa anaoj wWNWIMIK uogIoavt ixy 1011Ng

(W) 11109-D-11IW

- ‘1 atqe] vl paulg
-ap SB S100jap Jcutw puv

aofouy S30aJAp Joutw AABY

1124S 7061 uwryl aaow ou

puw s31nagap aofom dAwYy

poidalaa st 107 11BYS %GZ 0 uvryi asou Oy

ganauyid paizaauy
sanuyad payood
gaswyad jo asruasqw
sasvy paiwaojaad

(SunyIeno]

W A0 7 ‘Y uyr) €3S\d
- . cepatdafaa aq 11BYS s3dajop 311ds ou *a*y  :s3da3ap R0 1Y] [BD4)
yons Suyuiriuod sodpraiaed [1v V/N afpiaiaen yoey 1¥I13ITI0 ou 8q [1vYs a1ay], -1a5 10] uopjRUTNNXY
s memaanbay 188K I0N soaoq aanievaodway  paurmexa 10] Yyava uj quomazjubay 31IST10YIIVIABY)
apdurg uayM UOTIdY PIqIAISAAJ 350 Ssafpiaiawd Jo aaquny asupansgy K37100)

(ruotaonpoad uj
yea1q © INOYITA SUOFITPUOD IB(TWIS 1opun 1030w13u00 awus ayy Aq paampoad s 0] arfuts ¥ Uiyl M uorITINmMY
+1070D13U0D Byl JO SAITSOP B3 puv JOTIU0D Y3 jO suoystaoad uo juapuadap Kava §d21s J07) “SI0] uogaonpoad

B e

aq I1IM S3I07 19YylQ °~SIsed pamiad Q0§ pue sa8pjiiaed OOGZ JO ISTSUOD T[WYS ajdwes uoylonpoad (RIITYT Uy oZis 107

apupidasde a10jaq PATITIAds SB PAUTWUXA aq [IPYS UOTIJURNMID jo 107 youy

9o01HIYVD YHOVYEL WW9G°S 96TW ALt YOI SAUVANVIS FONVEASSY ALITVAD JO AYVHWNS ’

ﬁl%.ﬂ-..z. _-ﬁ-..-.\d.m.ﬂ ./J\V
K . ' i . \.’

it e +r——y R o




- 8L-6 £-¢ 1oug
*301 243
3o uotidafax 103 asned aq (18YS
xay30807 satdues puz pue 381 3l
woxz SIA[[NG aI0W 10 [ JO 2INTIBY cajdues puonoas ayy aoy j-s-d ¢ pue
*paisal oq [1wys ajdmes 38313 a7 J103J SpUodAs Of IOF
a11nq 0¢ Jo oldwes puodas ® ‘1893 syes°d %{ 30 [@13133FFIp @anssaad
3 113 S3I011Nq £ puev g uasamiog JI {euaajuy uv 031 pajraafqns uaym
307 oya 3o uoridef{aa 103 asned aq a1e jo ajqQqnq auo uvyi azouw 1Ron hansoly sHvyg
{®ys s3a7Inq @a0w 10 [ JO dinTieyg Juarquy (o4 a4®afal Jou [eYs 3Iafing Jo sy ary
*301 @y3 jo uojiinofaa
asngd [1BYs ardwes 31893 puUOIIS
ay3l uy a28pyrajaen 1 Jo aanjrey
‘poisal aq 03
§a8p1a1a8D Qf VUONIIIPPR UV ISNED ‘ujw ¢1 303 U0y
11eYs od3praiavo 1 JO sanyyey ~-NJOS8 2IVAITU SNOATDIAM %]
*307 ayi jo uorinafax asnur jjeys v 03 paidafqns uaym 11 ids
saSprajaen oaow 10 g Jo aanjyeq Juatquy oS jou [[enys asvo adpraiae) Snag (V0P ISey
—rsaowtad 7O 107 oYz Jo uoridafax
ST LD TIBYS BTIAITAD daOqQEe
a1 1w 01 apdwes puoaaas Ayl jo
SMEIPY 167 umopuna ajaldwod
porqr tosaid oyl uy 3ydray yova aw aamyxd 23973 7UY T{OYS -~ Ul Z1
saamiad 0071 YiTM poisalal anamyad
aq j1eys saamjad jo 01 ayy *1697 umopuna A3WTITUT JOou [1RYs - Uy §
(w€) w21 (ULYl SSH] ST) Spand aradwos poqianeasd uy :Buyriey
-Xd SUOIIVTIANP PABPUBIS  (SNUTUY 1yf1oy yowa v sasuyad 11vq (#9318 2dOUNO 70°0
satd 3yS1oy [eny13iTan adwaaaw 31 V/N jo 307 yows woij QS ¥ %6°¢ £q paravdwy A3aauy K1fAat11nag damgag
Juownaxinbaa 3asw Jou saup aaniraaduwa]  pauYuIExXd 30{ Yoeva Uy Juawmaaynbay ST B B RN T,
a{dues unyMm UOTIO® PaqIaIsSaly Isa], Ssadpriiaen jo aaquny PN LSY Af Ny
A L R
. ¢ .Ju .
’
S PPNt e e S T T TT L T ST e e = - .




6L~S t~¢ 1ou]
<q0{ ay3l 3o uoyaonoafaa
asneo (1wys ajdwes 3833 puodas
ay3 uy afpraiaed | jJO Ianiyed
‘pastal aq
03 s93p1aiavo QO 18UOTIIPPY uwv *8PUOIASI[TTW 4 PaAIXD 30U
w0 [ieys o9pia3awd [ jJo aaniivyg {18Yys amy3 (aiaeq-3ajing
101 @y3 Jo uoyidoalea asned [1vys puv Bujuvang jue1adoad
$a8p33328D DIOW 10 7 JO_ 2ANTIVY doC T 0L 0s ‘uoTIuBy aawtad [1VaABAQ ST N0TIOY
*po3lTwaad sy oydwes puodss oy *ajzznw ayl
o1 °8y3 jo uop3zoafax asned (1BYS woxj sSpA Q0§ pue G/ usaImlIaq
§304s Oz Uvyl aliow 3JO AaINITICY Juajquy 001 A1qQISTA aq 11BYS 2309, #3903},
301 243 JO uoill
-3afa1 ssned 11BYS a{dWES PUOIIS
w3 uy 28ptaiien 23 jo aanirey
*paisol aq 03 *sphk 002
»8prazawd O8( Jo ojdwes puodas ® 19 U} § paadxm’ Jou 1UYys
wnea [{eys uswaainbax oya jeaw s»fp1a3ava ajdurs jo s3a8av3
03 saYpri1iavn oyl Jo aanyiey JuaTqQUY 06 110 3o 1ipea ueaw advinAy Lanannoy
*q0[ =43 3o uoyidafax ao03 sasgy 103 ysdo*¢ :ardumg pug
wnpd o [[uys atjdups puodas ay3 nsasgE a0y ysdgey :apdmeg 38y
‘godpTaiavod olow 10 [ JO danjleg t1enl
*sedpiazavdy Qo1 jo atdues puo ~unan3jjip Panssaad jrwuanjuy Juy
»os ® Gugisol o3 3oafqns jo7 ay3 =-M01 103 aY3 01 paioafqns uaym
Jo uorida{ax 1oy asned »q 1{WYys aye jo sjqqnq aud ueyly aaown
s28py4338D dI0W 10 4 JO IAN|TVY JUS YUy 0s aspa(ax jou [ieys a¥prarae) 100aan VY

juswaatnbol 395w Jou S0P
a1dwes uasym UOTIOV PagqIadsaag

aanjvaadmay JunwaxInbay

asay,

poutmexa 307 {yova uy
sodprailaed Jo aaqumy

RABRIRG R B tAY it}
ansuvaniuy K3pvnd
’

.
[ 2 AL I AN R

™

T T e g e <oy g -




08-S
€= (dUg
sqgaanyvaadingy a1 IRD
P pRITF UMM (J57 F 0L W
ainae~11d jand 01 1a0dEax yam)
1sd 000z weyl paow £q ASBAIDHP
L1ddwe 3503 10 ASRAIDUT 2AYITOau [[U8S dans
{31501cA 3O spawpuwis uojlonfay -saad 120d flwrany "ol + GOL
*38a3 A370010A ae 1sd onoz ¥ 154 000°ST ™
y33m A1snosueinuils pn3dnpuoy 118ys oanssaad jaod agwvanay panegalg 1108
*19d 000‘RS
piaKa 10U 1Pys SUOTIVTA
*K1dde 3sa -ap pavpuvis ¢ snid aangesaad
{330013A JO spawvpumis uotaoan{ay anquaryd *3ay ‘4.2 Y o0l 1%
*3s93 K31d019A 18d QO0ZS PAAIXD 10U TIVYS
qits L1SnoauwInNuEs pa3onpuo) nanssoxd aaqueyd advaaay aansyadg 1aqant)
doZ ¥ o091 ¥ *faIN7
a8waols anljye =nandimny PWAIIXN IV PRITF
T «{18noauvR] NUILS do? F o521 o1 UALM (342 Fo0L 17 AIFIUEAA
pA1ANpUaY q TINYS S38AY auns 03 197dsaa Yiim) 2as/33
csoad qa0d pur oantssaad aaqusy) 0§z uwyl asom Aq #sWAIdAP
*q01 aya 3o uoyadaf 4,8 ﬁocml v jqou [{wys A3fdoraa Bvaaay
—a onned | [eys a1dues puodas #8wao3s aa3ve *00R/13 O PARINRD
43 uy sofpiaiaed oyq jo aanjrey dC HGOB ot Jou [1Bys S§9111001AA Y
*paasay aq 03 JO UOTIRTARP PARPUBIS DY
Ip1a3awd 0zl Jo aldwes puodss v 365 ﬂonol o1l *dq? F o0L U d38/313
snpd [reYs uawoxainbaa oyl Isow oy * 278/31F 00Z€ Pq 1Ivys
03 safprajaed aya jo aaniyevl a,2 F,0L 0z Ka1d201~A Aatzznu AZraaay AYTDOTIN
Juswaaynbax 3oaw Jou S0P aanjeaadwag, pauuex.s 0] yowa uy juamaiynbay SRR RSEDERIEL 0
a1dwes uaym uo(3dV PaIqIAISILG 3I8aL 8afpranawd JO aaquny adLeIniLyY auadqrﬁv.

R B4 1

n.x.?.

RN




" P
18-€ £~ 1ouy
Oo Oﬂ ..-oo-.-occ---Q--.¢oo~toc-‘..o¢.-th na .ha.v—:ﬁhﬁm u—baﬁahe ﬂﬂm uo guﬂvoam« A..vv
1 tresrrrseccsressescccarecerpe uRyy aAJo dno Jawyad yRnoayly sed jo aduosy (q)
. 0 trecrret et a(ATUO QI @ 1FY)dND aamiad uy Juapuy upd Burayy uy uvogavrogang (v)
i4 NO{ Jamyay ‘g
- o ..'O.O......O.........'-I.'OOCQOQQQOODOQOIll...i..!‘i‘.*.ﬂ"-ﬂg :“ ucﬂcﬂgdu Iﬁ-dﬂ“g 'N
N ﬂ LECRC R BN BB LY I N I I A R A R S A R R N I L I B I S B N R IR S B B BRI S S B NS ocncnoooo.noo-.-.«u.-—NWuz oﬁ
aAIlIBINUING orduies 3sx13 f30939q
aduwidadoy
1 778v.
*pajoafaa
aq TIvys 107 ayy C‘ardues
JATIRINWND BY3] 103 aoquinu
aouwidedov a3 spoodxa arpdurs
puUz puw 3s| paulquod ay3 ufg
3d938p Jo auqunu dduou.mny WH 3,2 ¥ 4091 3®
P23SNY  o8p1038 1033w
9q 119Yys s»a8pyalawvo jo xaqunu -
ay3 arqnop yo Supasysuod doz ¥ a0t 0e1
1dwes puz ® ‘asyindos saydummws -
puz puv 3571 ay3 xo3 3jou anq dol + 4521 ozl
*ardwes 387 oy3 103 sITwTy -
(1 21QB]) 243 puadxRd S3NaFop daG + ,08- 3%
£31ensed puv uoriduny a1 Iy smﬂmcdw M3y
‘1 a1quy ut doZ + 0L oz *Saanjvzadmay
atdwu: oaTIRINUAD Wyl zuj - PIIATIRS pat)roads aapun
angqunu ourdande M3 pooasa P YA pue ‘ninywioduny juaiq
83903 ap .33,:.«.94 pun uogyoung -me 3P .Auﬂc..acu INOYIIA
3t priosfoa LU I B R R R | U QU )14 uogjaung jieys 3&?«&3&@0 Aatwmsrny » o3 young

JwaaTabaa 3oam 3ou saap
atdwes u.oym uvolzon POATINS NI

aantaardng,
i 1.‘.._.

pongent e 301 Yowva uyg
sadpiriien jo aaqunyg

Jusuaa ynbay DAL FAIIIVIVYY

aduvansLy AJLIvend

* . . ’

gy

. R/

s

. oot

Tt K
w—%n._

= o =




NGRS AN

Nm lﬂ ,iﬂ ~QCﬁ

‘PAPNIDNT Bq 118YS I8BY 18 LY pPoatasad
¢359131X2 03 2ani1e3 10 ainidna A3a7dwOd ‘oaTISTUW JO UOTIANIXRT AYT YITM ‘uopIfunmme AYI 0] AIJVINQTIIIV safleddoy. v /%
*HL9E%9LD Buimpa H0s ‘sTsAIusaed uy SaalIaf £q PIIUITPUT 83IATAP JO uOTITING 104 v
*Kaoydyaod aya 3o %06 veyl axom a0 %06 punore sed go adedsa 3rqIYXa [reys o dmes
WAIIBIREAD O3 U g Ueyl Hiow 20u A(duBs 1SITF AYI UF O UBYI AI0N 30U TSINDIO 1O0IAP SIYT YdIym uy salipyraavy o 3o /T
*pnp3oafax aq TIWYs 3101 a1 *ardmws pundas Ayl U] punoy 81 uofIviojiad aoumyed jrnoyp)jppr
ue 31 ‘urd Suyary sau v Aq pAov(daa AQ T1PYS paaandno L[(PuTdII0o 190Jop 4T UITYM LY (SPAITI a133dads iy 1o urd
Butayy oy ordwes puodas oy3l Jo Suyjsal AY3 03 307ag ‘PAAYI A] ITWS Y IqEI JOo AITUNSE) Y uoyIdUNg aepun py [yaade
sa8pya3aes jo L3yjuenb ay3 ajqnop jo Buyisysuod ajduws puodas B ‘afdues 38113 AYI UT PUNOI IIV BIDIIAP AIOM 30 D T /7
*pradafax oq [1eys 107 cpajlayuaad apdmes puodas oy /T

.~ o S B BB GG TIPS SN Te 10 IO CEEEEISONOESEEOEIOIOPLIEIIEONOIODNROIOGOIOIEOIIIONONOPRGOGEIPOPTOEDS .UUQQA_O.«” ::3&133 .O
ﬂ o Qooonooooooi;.--oon..-Qotctold...t.lttooo-au..'..'oQIQU.OQOCAMQQ““‘.U ou c~'~=~%=-m bn
ﬂ o ﬁ..t.....'.Cnooo.Q.0C'-.-oC.O.CI-.-Q.0....-.0..0.-:.0..-‘@“0“Q58 Aqv “
M o ﬁOQOOQO...l....)..t.0-......0...ooc......oo.....chdv vcgg .ﬂG“UHQm Am* “
A o o'oo-o.oot.-ooo.ooc-.-oa.o-.oo.-.o.-olo.'o-ooo-Agv hvon oﬂcﬂUha& AN& .
N ~ .o-.o..-...-ooo.o-o-..q.o.c..c.ooﬁmd—:u %ﬁaﬁ a0 h&gﬁﬁozﬂa—ﬂﬂUhﬂﬂ &.me »
\mauzuasu IPIIVAIAFUNDITY  (]) .
d o 'o.ouo:oo-oo.o-voocn.-‘-o.-ot.qc--coooo.c.-co.AZVﬂQﬂ‘ :w:aknb ﬂﬂu
.~ o -‘.¢..1.....!l..h.o....l.ico.OO....-n...-t....'..o....ﬂ‘ﬂ“ —Uc&‘ oh Acd
N ﬁ coo-c.c~.ooo¢¢.u..-o.o.oocoo'ooao-cno.-.n.oQQOco-'c.cacﬁgv )vsm Aﬂw
Q N -;cco-~.o-c--oo.o%.o.-n.noo-qo-oo.o.o...o.o-'..--¢oncoaﬁw %vou ANV
ﬁ‘N ON r..._!....QQQOOlOOCOOOIIOQa.t'.ﬂ.t‘.'....ﬂm ha HV ugvﬂaoga gce xugz Aﬂv
[53vds 1eugpnytducy (%)
8D EITUHISND IKVD ‘e
Zz 1 secccesrsscaarscsenareinqany KTRafRAYd s 3ng asdod uy suyewda aamtagd ()
1 0 tecreeqtoq JO UOTIORITAL o Ioyand JO Ino s11v3 aawtad do aswiad umolg (D) ;
) LRI T AR )
aATIBINWNY atjduwws 3Isatg 10833
asupydasoy

Cpre s (p3ueny T 71

» .




€8-
, . ¢ : €-¢ 1oul

uoy3ouny 03 uodwom
ay3 JO aanjrey ASnEd j0u

*|aN220 118ys sadpiaiaed aydwes 0001
Suyinoj uojjtunuue o3 Anp oded 08 PUY 09 aqdues uogionpoad 3o 8uja33 syl Bujanp uodvan
-do3s ® uoym aswod [1eys Juilsay uanmyag (8FITUT WO13 0001 ay3 uy pareinunnde Buyinog Auyrnog
juowaa inbaa 3oow jou saop asanjuindwal  pauTwmEXd JOT UDES Uf juamax gnbay FYRRR AL L FiLE)
a1duEs UDYM UOTIVVY PaQEIDSAId 183 sa8praiaed Jo a3qunyg asuvin..y Laf(end *
T TR .

HEEA




3, L e i s e WS M e

k4 2

- P - -

(NIEBELIERIE o
. ¢ [ LA r* Y.” - P o
N *9961 I9qUAAON Z ‘¢ Juawpudwy/s #7961 dUAl [ U £G66-0~1IN ‘UoyIwoFIyoRds Aawpimw  (B3INOS 9=§ 12u]
*38a23 L3jensed pue poaai3 sy afpraa
uoy3ouny Bujanp apuw -18d ay3 uaym Angs ayn
aq 03 UOTIBUTUINYIDG sina3 ajvavdas jou jjeys
*A1uo 307 ajdwus ‘Jomaayl jauvd Auw ao
gotvzonpoad eyITul ‘19tIng ayl jo el ayg Huyddjaag
JuoN soway,
*301 ay3 jo uctiIdafaa
asned 11®vYys ardwes puodos a3
uy safpyaiaed ay3y jo aanjyevy
‘peisal aq o3 saSprazaed *81.£ 007 18 Uy Z paaodxa
081 Jo atdwes puodas ¥ asnuvd J0u jy1eys sadpyalavo
11eYs uswaaynbax ay3 3oow aldwes jo s3a8awy (1w
03 sa8praiaed ayl 3o aaniyeyl Juajquy 06 JOo YIpua uvaw 3FVIDAY Kanianroy
vy 2ansoly
auoy asvg 3Jo ssougd)g Ay
sauswaaInboy 1o 30N saoqg 2anjyvaadwa], ppRuwEX" 301 Yyoua ug quauwaaynbay d1Isjaaionaevyy
-o1dwrg Uy NofIoy paqrassaag 183} s23pr1119) JOo aaquny asuranssy L)yiund

$SMOTION SV IA4DXH FOQIYLYVO HFOVHEL Wn9G° S 96TW HHIL HOd SGUVANVIS AINVANSSY ALITIVAD 40 AMVWHNS OL TVOLINAG)
(*uotr3yonpoad uy

BRI ¥ INOYITA SUOTITPUCD IBTTWMTS Iapun 303dVIUOD ouwws 31 Aq pasnpoad s7 jo0f 218uUlsS ¥ UFYITM UOT3J U

*1039V131U0D DY) JO SIXTSIP IY3J puw 3IODVIIUCD AY3 Jo suoistiaoad uo juapuadap Xiva Sazys 307) ‘S810] UOTIINpoad
29 114 8307 13yiQg °soased powjad QOG puv soaBpralaed QOGz JO 3ISIsuUod [jvys aydwes uoyjlonpoad [wJIFUT uy

Y 107

*anuw3ldande a103aq patIioads se PAUTWERD aq [IPYS UOTIFURWUR Jo 0] Yooy

JOATULYVD TTIVE WW9G S £6TW AHL ¥OA SAYVANVIS IINVENSSV ALITVAD JO AUVWWAS

T IEEO)

l
!




§8 =g p=g 12Ul

1 0 (W) Peay N3noayy  (S)
1 0 (7) vway o1 (%)
4 1 () Apvg  (€)
v 4 (ry &rog  (2)
6¢ 61 (5 40 1) A9pINOYS pun YIaN (1)
tgaTids jeuypadyfuoq (@,
SO7I(UNEYD A8V Y
z 1 agooy Ljinva1slyd sy Ing 3adod Uy suyewaa aawurag  (3)
1 0 310q 3O UOTISLIIAL UG Iaypod 3O 300 s1[R] aemyad o0 1awiad umolg (PO
96 82 ctina aumyad punocaw sed jo ndensy (M
z 1 aAOQR (V) umjl aayio <an gowyad ysnoays se? jo adwos., (1)
0o v.mdco 9l A137Y) dna amaniad uyp woHpuy uyd 8ujayjy uy uoyIv:OJADg (V)
i :yTay AMYI4 L
0 {?10q uj Sujusowaa ATING 2
z 1 PATISIIL
atdweg puz 9 1S1) ajdueg 21093 7G
aay3IvINWNY 18a1g
asuwidasoy
*MO[Aq UMOYS
89 aq 1IPYs sIdajap jo
2aqunu eduwidanoe a3
1oy 1daox- alpyaiawd
061W 941 203J 8% awwg  AJI¥NSE) puv unjinuny
syuamasinbay 199 JON Seoq aangearadnag, poumess 301 4ova ug juswaaynbay 23315101003
atdueg uayp uoetT3Iav paqlrass iy 1997, SAAPTITIRY JO XHquUnYN asuwanssy A171vn

. - e 143
A AN

»e
v
Y b T ey I
] FAR I L Sk

) — - - ! »
v A T’ m—————r .
P o
. Rl e e —— "
- e 5 N 7 e
— .




T TN

P - . . RS

98 ~¢ Y=g 12u]

*Kaaydjaad oyl Jo 706 ueyl alow 10 Y05 punciw sP? Ja advwass J1qIyYxa 11eYs atdwes as JIvinnn,

oyl up L1 ueyl aaow lou ajdwes 18173 Y3 UF 6 U¥UI 220M 10U CSANINC IDATIP §TYL YoTym Uy SaFpralava o g
‘PaPNIIUT oG [1BYS 81ISA] |19 UY PaAIASqo S0V
07 2an1iv} Jo aanidna ajajdwod ‘axyysyw jo goyidanxa M3 YaTa ‘unjitutumw ayl ol agqeinqiIlae sageddoy. vy
*9l9Ew9Ln Tujmwaq aas ‘gasayjuaznd uy 8131 £q PRIBDIPUT SIDAJAP JO UCTIWIC) vorgg

*painalaa aq rreys 10|

a3 ‘ordwes puodas a3yl uj punoj 87 uojavaojiad asuyad jRUOIITPRV ue J1 ‘uyd Fuyayy mau v Aq paavdal

aq 11°4s paaanodo L11vuidiao 10a3ap aYd Yniym ujy (9)21312 dy31oxds M3 jJo urd Supayy a3 ‘atdwus puoa.as

ay3 3o Sujisal ayi o3 0114 °PailJ 2q TivYS 17 ajqel J¢ K3(B0nse) puw uoyjldung 1apun pa13taads safipy ey

jo £ayauenb ay3 ajqnop jo Buyisysuos atdwes puoaas @ ‘aldues 38173 o3 UF puUnOj 218 §ID23AP alow 10 a0 ),
spainafal aq fieys 107 ‘paliTwaad ajdwes puos . oy,
1 0 cquaacua suoduapy ‘9
1 0 1IR11%Xa 03 aManfivy G
1 0 ajatdwod  (y)
1 0 (1) puay ‘1ey3aed  (€)
l 0 M) Apoq ‘t1vrlaeg  (2)
c 1 (s % r) &poq 30 aopinoys *1vilaed (1)
: ) ieoanuina [9FIUIAIWAIILY (D)
(o1dweg pug of 181) A jdurg <
DY & LI R o 1 : O (P,3UN)) %13833Q .
(P U0, AUTPIEIDIY . A '

- o—poyp= + ——u= »




Analysis of Current M16 Rifle Procurement

Background

In the analysis which follows, cost data from each of the Ml4
rifle producers have been evaluated to gain insight on cost-quantity
relationships in the small arms manufacturing industry. These re-
lationships are then compared with past and projected procurement
of the M16 rifle.

Procurement cost data for each of the four M1l4 rifle producers
are fllustrated in tabular form in Table I. T[he target price da:a

shown was stipulataed in the contracts. These data do _pot include

iritial tooling, facilities, government furnished eguipment or
noeoer oMLl Mool A

other start up costs,

From an inspection of the data presented in Table I, it can be

4 . W w
b ——— e o ———— - i 0 et

, seen that the Ml4 unit cost increased significantly for each com-
1 mercial producer uncil approximately 100,000 rifles were produced. ;;7
After that, costs decrease as a function of quantity on approui-

mately a ninety-eight percent slope. After the initial 15,000

e ————————————

unit run, Springfield Armory costs were decreasing on the same
slope as that experienced by industry., The lower cost per unit at
TRW was attributed to the fact that they developed an automated
production line.

Tooling, facility and other start up costs on the Ml4 rifle

program were in excess of $27 million. Additionally, each rifle

o —— et o o drrtn o e dtrns st e e
.,



Table I
M14 Rifle Production
and Target Price

Contract Target

Contractor & Contract No. Date Quantity Price
Springfield Armory

OWC Order No. 1 26 Mar 58 15,600 $175.00

OWC Order No. 2 7 Ozt 59 32,000 128.00

OWC Order No. 3 Sep 60 70, %00 128.0C

OWC Order No. & Aug 61 49,000 124.00
Harrington & Richardscn

DA 19-020-0RD-4921 29 Apr 59 35,000 $ 83.66a/b/

DA 19-020-ORC-5208 7 Apr o0 70,000 114.293//

DA 19-020-ORD-5447 10 May 61 133,000 113. 608/

DA 19-020-ORD-5599 15 Fet 62 224,500 106. 805/

DA 19-020-AMC-0007W 12 Oct 62 75,000 97,604/
Olia Mathieson

DA 19-020-0RD-4853 17 Eeb 59 25,000 5 58,752/

DA 19~020-0RD~5209 30 Nov 60 81,500 91,002/

DA 19-020-ORD-5593 13 Apr 62 90,090 118,825/

DA 15-020-ANC-0006W 8 Oct 62 150,001 104, 508/
TRA

DA 11-199-0RD-687 2 Oct 61 100, 000 $ 71.73¢/

DA 33-019-AMC-14(W) 8 Oct 62 219,163 79.504/

—_—
1380.

3 Fixed price redetermirable.
Redetermined price is listed

€ Fixed price ircentive based on cost.

4 Firm fixed price.

€ Firm fixed price delivery incentive.
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was ecguipped with five magazines at a total cost of $4,20 per wea-
pon, By amortizing the non-recurring costs over the entirz produc-
tisn runs and including magazine costs, the actual cost of the Ml4
riile «as approximately $25 above that showm in Table I.

Past production 2nd unit price for che M16 rifle are illus-
trated in Table 1II. These data differ from that illustrated for

=1 114 rifle in that these data reprasent the total cost of the

(&1

w2apens procured, including seven magazines., No additional tooling,

facility or non-recurring start up costs were incurred. Current con-

-
-

(ad

options permit the cumulative quantity of weapons produced to

-~
———

ba extended from that shown to a total or 1,100,000 weapons at a

unit price of $104.,39 for the additional weapons, 1t can be seen

from inspection of the da- Table II that the unit price for the
M16 rifle has decreasad a. ron of cotal_ﬂuantxcy produced at

approximately the same race as the Ml4 rifle,
— e o e T T e TR ST

~ et e e

Multiyear 1etter contracts for second source M16 rifle pro-

ducers were announced in April 1968, Precduction quantities and

ceiling prices are illustrated in Table II1I,

3-33
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Table 1l
M16 Rifle Production
and Unit Price

Contract ‘ Unit
Contractor & Centract No. Date Quantity Price
DA 11-199-AMC-508 Nov 63 84,250 $126.37
DA 11-199-AMC-508 Jul 65 100 125.37
DAAF 03-66-C-0018 Jun 66 403,905 111.50 .
| ‘ DAAF 03-66-C-0018 Jun 66 15,372 107.00
- % ' DAAF 03-66-0-0018 Dec 56 10,000 102.30
G | DAAF 03-66-C-0018 Dec 66 27,531 104,58
!; g DAAF 02-66-C-0018 Sap 67 124,772 107.61
-] i DASF 03-66-C-0018 Sep 67 74,414 106.24
f‘ DAAF 03-66-C-0018 Sep 67 43,530 104.39
Table III

M16 Multi Source Procurenment
Ceiling Prices

Contract Celling
Contractor Period Quantity Price
] Harringion & Richardson lst year 60, 00" $250.00
2nd year 280,000 150.00
) Lot
General Motcrs torp. 1st year 60,000 316.00
20d year 180,000 205,00




The data in Table III differs from that previously illustrated
in that all normal elements of non-recurring start up costs have
been included., However, non-recurring costs of $5.3 million to
acquire the proprietary rights and technical data packagze required
to establish these production sources have not been included, Re-
curring costs of $8.68 per rifle for the required seven magazines
and a royalty payment of 5.5 percent of the total cest par unit are
not included in the ceiling prices,

Analvsis

Three assumptions havs been made in the analysis which follows:

1. Th; Authorized Acquisition Objective (An0) for M16 rifles is
2,000,000.

2. Colt production will be terminated at 1,000,000 units.

3. Prccuraement of che remaining rifles to complate the AAD
will be equally divided between General Motors and Harrington &
kichardsen,

Amortizing the $3.3 million non-recurring cost of acquirinag
production rights over the 1 million rifles to be produced results
irn 3 per unit increase ia cost of $5.30., This, togethar with the
re.urring cost of $8,38 per weapon to obtain seven magazines and
5.5 percent royalty cost, provide the basis for constructing a
table of comparable costs for M16 rifles, These data are illus-

trated in Table IV,
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If the difference between first and second ysar ceiling prices
is considered as non-recurring start up cost and the remzining
variable cost element of the Harrington and Richardson ceiling
price is reduced by one-third, the resulting total uait price fer
each of the three years wouid be $225.43, $119,92, and $116.77,
respectively. Under these most favorable circumstances, the pro-
curement at Harrington and Richardson would cost $13 millicn more
than curreat prices from Colt. If the AAD were to double over that
assumed, the resulting units would decrease in price an additional
$9.00 or approximately $107.00 per rifle.

By a similar analysis, if the variable cost element of the
General Motors ceiling price were to be teduced by sixty perceat,
the resulting unit prices would be $218.05, $100.94, and $99.36,
respectively, Under these most favorable circumstances, the pro-
curement at General Motors would cost 32,9 million more than cur-
rent prices from Colt. An increase in the AAO would have the same

effect as that illustrated for Harzington and Richardson.

Incl 5-5 5-93
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