ST ﬁ i
3 | N \' Vt :
. APPENDIX 11
N REPORT
—
o9 OF THE
LD 1]
?E M16 RIFLE REVIEW PANEL
(=]
=T

EXEMDT rPﬂ“ r" L‘“l’ ny-or -"‘vnn-rvox

SCHEN™™" ™ 0% pverrmpog gprn
EXEMPTIOV CATEGORY. 82
DECLASSIFY oN________ ™"

#3527 1 JUNE 1968

W ’
A " 3 ' 4
N \'b\-'-\ ' MIB,PWT IMPROVEMENT MODIFICATIONS

_——————-_———_-___-n.——u

ER ]
N hY . .
Toom o o A . r-'r)

i
84 03 13 277w




THIS DOCUMENT IS BEST
QUALITY AVAILABLE. THE COPY
FURNISHED TO DTIC CONTAINED
A SIGNIFICANT NUMBER OF
PAGES WHICH DO NOT
REPRODUCE LEGIBLY.



DEPARTMENT OF THE ARMY :
OFFICE OF THE DEPUTY CHIEF OF STAFF
FOR RESEARCH, DEVELORMENT, AND ACQUIS!TION
WASHINGTON, DC 20310 ‘ -

REPLY TO
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\1// ’ L4 N :
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E | __, 1FEB 1000 %

MEMORANDUM FOR THE RECORD

SUBJECT: Declassificatlon Action - Report of the M16 Rifle Review Panel ()

dated 1 June 1968. 4y

1. The Report on the M16 Rifle Review Panel dated 1 June 1968 was prepared
for the Office of the Chlef of Staff of the Army, by the Offlce of the :
Director of Weapons System Analysis. The Ground Combat Systems Division, ;
0fflce of the Director of Weapons Systems, O0ffZce of the Deputy Chlef of Staff
for Research, Development and Acquisition, s the successor to the originator
of the report. . :

weonpcy ho s

2. This office has completed a review of subject report and appendices 1
through 11 and has determined classification of Confidentlal 13 no longer ;
! needed. The report 23 now Unclassified. Selected extracts of the report are i
E a% Enclosure 1. '-

3. Notirfication of thls deciassif!cat‘.on wtll be forwarded to all
distribution addressees and a declassified copy willl be forwarded o *the
Defense Technlcal Information Center, Cameron Statlon, for flle.

i ! Encl & b
, as Colonel, GS

Chief, Ground Comba‘t Sys*eas
Division

RIS A —
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APPENDIX 11

M16 PRODUCT IMPROVEMENT MODLFICATIONS

A, Introduction

The following two sections of this appendix summarize 165
requests by Colt's to the U.S. Army Weapons Command for technical
action on the M16Ai weapon system or for waivers on production lots
of M16Al rifles on government contracts DA-11-199-AMC-508 and
DAA¥03-66-C-0018, respectively. Only requests for technical ac- .
tion (RTA's) and requests for waiver (RFW's) that affect the rifle
in terms of dimensions, materials, and performance characteristics
are included. The concluding two sections of the appendix analyze
modifications made to date and cite modifications that are under
consideration as future product improvements.

The data in sections B and C are extracted from the RTA's and
RFW's submitted by Colt's. The numbers in the left hand column are
those assigned the RTA o1 RFW. Blocks of numbers were frequently
skipped, and i.. one instance a number was used twice. The date in
the second column is the date Colt's signed the RTA or RFW. The
description of the request is as given on the RTA or RTw, except
that for a few cascs when the description was technical and lengthy,

Colt's de-:ription was abridged. The r..tionale in each instance

- ren u)ﬁ_.__:"—i..




. e Nen it
. =n oroaanl B3 6
Ui, Vi i

is as stated by Colt's except that the statement that the proposed

modification would not affect adversely thLe function, safety, ser-

vice life, interchangeability or reliability of the rifle has been
deleted. The Government approval of Colt's request reflected in :
successive indorsements by Springfield Armory, Weapons Command,
and Defense Contract Administration Services, where granted, was
subject to the provision that Colt's absorb any price increases or
give the Government cost consideration. Information as to Govern-
ment disposition of Colt's requests of 27 October 1967 to modify.a %
series of 18 drawings in order to improve dimensional control and

to depict the part as produced was not available at the time this

report was prepatred.
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D. Analysis of Request for Technical Action Data

Colt's initiated production of the Ml6 and the XM16El rifles
in March 1964, under contract DA-11-199-AMC-508, having obtained
the righlits from the Armalite Division of the Fairchild Corporationrl/
In April and May 1964 eight RTA's were submitted to allow
dimensional and material or surface treatment changes, and two
RFW's to permit acceptance of weapons with cyclic rates of fire up
to 900 rounds per minute. Cyclic rate apparcntly was not a major-
areé of concern in 1964, as no test evidence substantiated the
AR15-M16 Rifle Technical Coordinating Committee's approval of the

specification change, nor was cyclic rate mcasurcd in the engineer

design test of propellants conducted during this period of time

at Aberdeen Proving Ground. In May 1964 two RTA's requestod
revision of the drawings, as obtained from Armalite, for 58 parts
in order to incorpcrate changes in the subject components to pro-
vide a better product and to eliminate certain malfunctions.
These requests were followed by two more proposals in June and
August 1964 to modify the drawings for 19 components. Again in
June 1964 Colt's requested and received a waiver to produce Ml6's
with cyclc rates up to 900 rounds per minute.

Provision was made for tihe use of stuinless steel for the
gas tube and gas tube assembly in November 1964,

1

29,000 M16 rifles had been procured in fiscal years 1961-

1963 (Sce Appendix 5).
11-27
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"In January, February, and March 1965, Colt's subcontractor

for the M16 upper receiver forgings was behind his delivery

schedule. In order to meet the deliveries scheduled for the U.S.

Air Force, Colt's requested and received permission to utilize

XM16El upper receiver forgings (with the bolt assist device) in

fabricating M16 upper receivers by milling off the forward assist 3
boss. Most other RTA's in the 1964 and 1965 tine period proposed small

|

E |

K ‘ dimensivonal changes, alternate materials, or surface finish
{

modifications. Significant among the latter was a series of

el s ek S

requests in May 1965 to parco-lubrite instead of electrolizeo the

1
‘! . bolt, ejector, extractor, and extractor pin. This was the change
from the "shiny" to the '"black" bolts, and was reported to improve

wear resistance and s--vice life. In June 1965 the bolt carrier ;

finish was changed from eicitrolized to a chrome-plated interior

} and a parco-lutrited exterior. Three months later the electrolized
' bolt carrier key was replaced by one chrome-plated on the inside

and parco-lubrited on all remaining surfaces. A further change

| in the bolt finish was requested in January 1966 with initiation of

steel shot peening to increase the fatigue life. The only pub-

| “~
lished test report >n the efficacy of the bolt finishes is a
| -
February 1936 Lackland Air Force Base report. Tne Colt's January

}
‘; 1966 request was rejected until such time as satisfactory firing
!

test results with shot-peened bolts substantiated the value of the

E , | N 1.1‘.58




requested improvement. After the Air Force tests, Colt's again

submitted the RTA to shot-peen bolts on 24 June 1966, and it received
' final approval on 13 September.
Colt's requested permanent change in the cyclic rate upper
limit specification from 850 to 900 rounds per minute in September ;
1965, if they weré to be required to continue to utilize ammunition
loaded with WC846 ball propellant for rifle acceptance testing.
The Colt's request was reiected on 15 September 1965, fwo months

elapsed before the Project Manager - Rifles, acting on preliminary

e

reports from the Army Swall Arms Weapons Systems (SAWS) Study sites
directed Frankford Arsenal to conduct a comparati.e evaluation of ]
‘ ) typical lots of 5.56mm ammunition loaded with ball and extruded-

grain propellants.

The first of the two major product improvement modifications
made to the M16 since Colt's began production in March 1964 was to j
change the action spring guide (buffer) assemblies, replacing the !
original nested-spring design by a variable impact buffer utilizing

sliding weights separated by rubber washers. Modification of the

buffer had becn proposed by Colt's at the 12-13 January 1966

- meeting of the M16 Rifle Technical Coordinating Committee. At this

OMENG e e

mecting Fronkford Arsenal representatives reported on itheir

December 1965 test of the SAWS amnmuniticn lots.z/

B L e

2
‘i Frankford Arsenal, A Test of Ca:tridge 5.56mm, Ball, M193
j Lots RA5074 and WCC6089 in Rifles, 5.56um XM1€E1l and AR15, February
i 1966
! . 11-29 .
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In this test the increased cyclic rate with WC846 ball propellant
and the assuciation of high cyclic and malfunction rates were

confirmed. Colt's data had given similar results. The Committee

approved Colt's suggestion that new buffer designs be tested.
These tests were undertaken at Springfield Armory. On 4 March
1966 Colt's submitted a formal request to change the buffers. The
request was approved by Springfield Armory on 17 May 1967 and by

the Project Manager - Rifles on 6 July 1966. On 16 July the

contracting officer notified Colt's of governmental approval
subject to a reduction in the contract prices. Rifles utilizing
tbe new buffer design were first received in December 1966. ;
On 12 April 1967 Colt's proposed chrome plating the chamber ﬁ
" to increasec corrosion resistance and thereby to reduce the tendency |
of the cartridge and lurning residue to stick in the chamber under
adverse environmental conditions. Approval was granted on 26 May
1967 without Army test. On 4 April 1967 the Air Force had reported

favorably on its test at Lackland Air Force Base on six chrome-

chambered M16 rifles. Mcanwhile, the Army shipped 12 M16Al rifles

with chrome-plated chambers to Vietnam for evaluation, When a i

USAWECOM technical team visited Vietnam in May 1967, it could
locate only two cf these rifles, and no useful information could be

obtained as to the efficacy of the chrowmec-plated chamber.

11-30
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In May 1967 the firing pin was changed to provide for hard

chrome plating in lieu of electrolizing., This modification has

been the last in a series begun in November 1964, with introduction
of stainless steel for the gas tube, to make the weapcn system ;
less susceptible to solid particles of residue contained in the
propellant gases.

In October 1967, when the Army was obtaining production rights

and engineering drawings for the Ml6, Colt's submitted 18 RTA's
to modify drawings for the stated purpose of improving dimensional
i control and depicting the part as produced. These RTA's confirm
the fact that dimensional tolerances on weapons as produced j
_ can and have deviated from the drawings over a period of time. 1
Similarly RTA's which result in dimecnsional modifications on
drawings may or may not result in a significant modification of %

production parts,

eama s Sl




E. Pending Product Improvements

In March 1968 the U.S. Army Weapons Command and Colt's wev.:
considering twelve product improvement modifications, which had

not yet bzen forrally proposed in an RTA.

1. Buttstock. Change the filler material and provide space

for storage of the four-piece cleaning rod and other cleaning
equipment.,

2. Mapazine. Change the configuration to provide for e
thirty-round capacity.

3. Magazine. Develop new plastic materials and a new
follower asscmbly to permit issue of disposable, pre-loaded maga-
zines.

4, Magazine Spring. Make the spring of stainless steel to
prevent rust and corrosion, thercby iacreasing magazine life and
reliability,.

5. Upper and Lower Receiver. Shot peen tue surfaces to

provide a more durable finish and to aid in the prevention of
exfoliation and inter-granular corrosion.

6. Handguard Slip Ring and Spring. Redesign the slip ring

%

to allow easier removal of the handguard and cadmium coat the spring.

7. Ej:ction Port Cover and Pin., Us> stainless steel for

these parts to prevent rusting.

G
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8. Barrel. Chrome plate the barrel to improve resistance
to corrosion and metal fouling deposits.

9. Extractor Spring, Utilize nested springs to provide for

longer spring life.

10. Magazine Cover., Utilize a plastic bag or cap cover to
protect magazines from adverse environments, (As of 19 April 1968,
two million magazine covers had been delivered from the contractor,
693,089 shipped to Vietnam, and another two million were still'oé
contract.)

11. Rear Sight, Provide for a center index "O",

12. Charging Handle Latch, Add Delrin to the charging handle

latch material to prevent wear of the upper receiver.

UNC! ASsimiep
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F. Conclusions

1. RTA's are submitted by Colt's, most often at Colt's

initiative, but also in response to Army requests for modifications

M ] : to the system.

2. The majority of RTA's have been relatively minor -- calling

for dimensional and surface or material finish changes. Many of

; these were to correct drawings, making them compatible with the _ 4
‘ rarts being produced,

| 3. Betwcen Novewber 1964 and May 1967, a series of modifi-
‘ cations were introduced to make reliable functioning of the M16Al

system less susceptible to solid particles of residue contained in j

the propellant gases.

'. i
4, Colt's recognized as early as September 1965 the incrcascd

cyclic rate effects of WC846 (ball) propellant. »

' ‘ 5. There was a delay of five months between final approval

|
of the red2signed buffer and its introduction into production.

Bliane

L]
6. RTA's were often not supported by dctailed test data,

:
" Even the major modification to chrome plate the chamber was not

3 . tested by the Army. Tests of the redesigned buffer prior to its
{ %
; introduction were limited, despite the eleven-rionth lapse of time

between Ceclt's proposal to modify the buffer and its being introduced

! on production rifles,
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