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OEPARTMENT OF THE ARMY
HEADQUARTERY U. S. ARMY TEST AND EVALUATICN COMMAND
ABERDEEN rROVING GROUMND. MARYLAND 2100%

21 Mgy W75

SUBJECT: Evaluation for Check Test of Launcher, Grenade, 40mm, M203,
Under Arctic Winter Conditions, TECOM Pxoject No, 8-WE-~300-
203-019

Commander

UC Army Armament Command
ATTN: AMSAR-AS]

Rock Island, Illinois 61201

1. References,

a. Letter, AMSTE-BC, TECOM, 20 Jul 71, subject: Suitability for Use of
Grenade Launcher, 40MM, M203, Under Arctic W.rnt2x Environmental Conditions,

USATECOM Project Nu. 8 -Wiz--300-203-002.

t. Letter, STEAC-PL-TSA, USAATC, 1 Mu: 73, subject: Letter Report of
Chack Test of Launcher Grenzde, 40MM, M203, Undar Arctic Winter Conditions,

TECOM Project No. 8-WE-300-203-015.

2. Approval Statement. The inclosed report is :;proved.

3. Background.

a. The US Army Arciic Test Center conducted « service test of the Launcher,
Grenade, 40mm, M203, under arctic winter conditions duxisg the 1970-1971 zxstic
test season. Two deficiencies and two shortcomings were reporced, Deficiencies
were (1) Fracture of the barzel guide rail during firing, and (2) Failure of the
adhesive bond between the handguard and the barrel. Shortcomings were (1} I.2ck
of durability of the quadrant sight, and (2) Lack of compiete instructions feox
removal of the breech insert, Numerous primes punchouts resulting in failure to
fire were raported.
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b. After corrsctive fmprovements had been raade, TECOM initiated a chock
test in the 1972-1973 arctic test season, During the test, 152 primer punchouts

occurred in firing 449 rourds. Because of the frequency of occurrence, the
primer punchout problem was classified as a deficiency and testing was suspended,

c. Design reevaluation resulted in modification to the firing pin o correct
the problem. Check test was reinitiated during the 1974-1975 arctic test season
in accordance with the TECOM-approved test plan. The inclosed report provides
the results of that testing,

4, Mate~=iel Description.

a. The improved Launcher, Grenade, 40rmm, M2(3, is a lightweight, single-shot,
breach loading, »ump action, shoulder-fired weapon and 18 attached to the M16A1
Rifle, The launcher ic loaded by inserting a 40mm round in the open breech and
pulling the barrel rearward to the locked position, The purap-operated mechan’ =
is moved on two L-shaped rails on the wnderside of the weapon housing, The
launcher is capable of firing all standard 40:nm ammunition designed for a single

shot weapon.

b, A leaf-typs battle cight is mounted on the top of the rifls as part of the
handguard assembly. It hae range graduations frova 50 to 250 meters and is used
in conjunction with the £rent sight post of the MISAL xifle to cbtain a sight picture,
The quadrant sight is attached to the rifle handle and is graduated from 50 to 400
meters. It consists of a sight arm, a range selection quadrant and mounting
brackets. Primarily, this sight is used to engage targets £rom 200 to 400 meters.

5. Scope of Test. This check test was conducted by the US Army Axcric Test
Center £rom 20 November 1974 to 25 Februazy 1975 to determine if modifications
had corrected the previously reported deficiencies and shortcomings. Five
launchers, each firing 1,000 rounds, were tested in temperatures from -4°F to
«64°F to evaluate mission reliability, maintenance, transportability and human
factors. A lthough ammunition performance was not a sprcific objective of the
test, puztinent ubservations were made and racerded in the report.
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6. Technical Assessment.

a. OQverall Assessment. Overall launcher performance under arctic winter
conditions was satisfactory and reliable, The launcher withstocd rough hariling
under conditicas similar to that which might be expected during shipment and in
combat, Repair parts provisioning was consistent with the maintenance allocation
chart and they were interchangeable with like parts being replaced.

b, Detailed Assessment.

(1) No new deficiencies or shortcomings were encountered,
{2) Previously reported deficiencies have been corrected.

(a) No failures ox difficulties were encountered with guide rails or hand grips
during t'e test,

(b) No primer punchouts were encountered in the 5,000 rounds fired during the
test, Firing pin protrusion on all test launchers was withia established tclarance

and no change was noted throughout the test,

(3) With miesion reliability stated in texrms of the cupability to fire 10 rovnds
in two minutes, 500 mission trials were conducted. Thera were no failures. The
true reliability for a success/failure type mission, with 20 percent confidence,
was at least 0.9954 (failure distribution assumed to be binomial). The average time
to fire a ten-round mission was cne minute and sixteen seconds.

(4) Safety. Although tle high pressure chamber in the cartridge case fractured
in 45 of 5,000 firings, the launcher is safe to fire from the shoulder, One fragment
was expelled from the muzzle and travelled down rznge for a distance of 5,5 meters.
The fragment stayed within the safety zone. The condition is not considered a
safety hazard based on this occurrence; however, it is obviously an undasirable
condition and has not previously been obsexrved or reportad.
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(5) Equipment publications were not evaluated at each level of maintenance,
Publications were adequate for operator maintenanca. Commoun tools were used
satisfactorily for all repair actions. Evaiuation was no: made of the special
tool (wrench adapter, torque) used for removal of the breech insext because
insert removal is not perfurmed at operator level and the operation was not

necessary or performed in this test.
7. Conclusions.
a. Previously reported deficiencies have been corrected.

b. The improved Launcher, Grenade, 40mm, M203, can be operated success-
fully undexr arctic winter conditions.

FOR THE COMMANDER:

L)
1inal WILLIAM H. TUCKER, JR
ATC Rept {TECOM Proj Colonel, GS
8-WE-300-203-019} Pep to the CG for Testing
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SUMMARY
RESULTS

a. No recurrences of previousiy reported deficiencies reiated to
guide rails, handgrips, and primer punchouts occurred during testing.

b. The Improved Launcher, Grenade, 40mm, M203 met four of six
criteria. The remaining two crizzria were not fully evaluated.

¢. Those criteria which were met concerned transportability and
handling (para 2.2.5a), repair par:s (para 2.3.2.5), repair parts inter-
changeability (para 2.3.2.5), and ~eliability (para 2.4.5b).

d. The two criteria which were not fully evaluated concerned
equipment publications (para 2.3.1.5) and special tools (para 2.3.3.5).

CONCLUSIONS
a. The previously reported deficiencies have bean corrected.

b. The Improved Launcher, Grenade, 40mm, M203 can be operated
successfully in an arctic winter environment.

RECOMMENDAT IONS
It is recommended that:

a. vhe Improved Launcher, Grenade, 40mm, M203 be considered
acceptable for use in the Arctic.

b. The changes to publications on the launcher recommended in para
2.3.1.4b and c be adopted.




FOREWORD

The Arctic Test Center, Fort Greely, Alaska, was respanzible for
test planning, execution, and reporting of this test. !etecrological
support was provided by the Atmospheric Science Lab's Alaska MET Team.
The test team from Weapons System Test Branch responsibie for conducting
the test consisted of the following personnel:

a. Test Officer - MAJ B. P. Owen, Infantry (ATC).
b. Test NCO - SFC J. 0. McCarver (ATC).

¢. Firing Team.

Grenadier - SGT C. L. Jchason (A Co, 1/60 Inf) (TDY)*
Grenadier - SP4 K. W. Humbard (8 Co, 1/60 Inf) (TDY)*
Grenadier - SP4 J. L. Tablada (C Co, 1/60 Inf) (TDY)*
Grenadier - SP4 D. W. Leach (A Co, 1/60 Inf) (7DY)*

Grenadier - PFC G. McElhaney (B Co, 1/60 Inf) (TDY)*

.

Support Team.

Recorder - SP4 H. Cannon (ATC). ,

Ammo Handler - SP4 L. G. McTarsney (ATC).
Medic - SP4 B. Parker (HHC, 4/9 Inf) (TDY).

*TDY soldiers were from i72nd Arctic Light Infantry Brigade (Airmobile).
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SECTION 1 - INTRODUCTION

1.1 BACKGROUND

a. In June 1967, a small development requirement for a 40mm de-
tachable grenade launcher tor rifles was approved by the Assistant Chief
of Staff for Force Development. The purpose of the requirement was to
provide rifle squad grenadiers with the capability of engaging point as
well as area targets, thereby adding, in effect, two additional riflemen
to the current rifle squad.

b. An Engineering Design Test for the Launcher, Grenade, 40mm,
M203, was conducted at Aberdeen Proving Ground (APG) and Fort Benning in
August 1968. Engineering tests at APG, in 1369, revealed handgrip
adhesive and primer punchout problems which were to be corrected. The
launcher underwent an Arctic Service Test during the FY71 test season.
The launcher was found unsuitable for arctic use due to two deficiencies
{ref 1, appendix ). The deficiencies were:

(1) Fracture of the barrel guide during firing.

(2) Failure of the adhesive bond between the handguard and the
barrel.

¢. The developer indicated that corrective action had been taken
and a product improvement test of a new sight was conducted by the In-
fantry Board. A check test under arctic winter conditions, using M406,
HE, ammunition, was initiated by the Arctic Test Center (ATC) on 10
November 1972. The test was terminated on 2 Feburary 1973 pending
design reevaluation and a product modification to correct primer punch-
out prublems (ref 2, appendix 1).

d. In September 1974, ATC was directed to conduct a check test of
the Launcher, Grenade, 40mm, M203 under arctic winter conditions during

FY75 (ref 3, appendix I).
1.2 DESCRIPTION OF MATERIEL

a. The improved Launcher, Grenade, 40mm, ¥203, (test launcher) is
a lightweignt, single shot, breech loading, pump action, shoulder fired
weapon attached to the 5.56mm, M16/M16AT Rifle. The launcher 1s icaded
by inserting a 40mm round in the open breech and pulling the barrei
rearward to “he locked position. The pump operated mechanism is moved
on two L-shaped rails on the underside of the weapon housing. The
launcher is capabie of firing all standard 40mm ammunition designed for

a single shot weapon (ref 1, appendix I).
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5. Armament Command (ARMCOM) supplied five wmproved test launchers,
five M16A! Rifias (supp.:rt weapons), 5,184 ronnds of 40nm 1433, HEDP,
amrunition, and a maintenance support package for the five test launchers.

c. The k*33 High Expiosive Dual Purpose (HZOP) ammunition (rourd)
is made up of the Mi18 cartridg~ case and a projertile with a fragmert-
ing body and a shaped charge (projectile). The projectile is detonated
by a point {mitiatins base detonating fuse M550 with a shaped charge

Tead.

d. The cartridge case and primer of the 40mm, MA33, HEDP ammuni-
t-on are identical to those of the M606, HE ammunition utilized in the
aresic sarvice test during FY71 (ref 4, appendix I).

e. Fiye thousand reunds of 4Umm amunition were expended during
tha test of iie wmproved launchier. Sixtv-nine rounds were expended in
a supplenental evaiuation of the ammnition's performance in deep snow.
Nne hundred ond fifteen rounds wera turned in,

f. The five tes¢ launchers and support weapons and the maintenance
support package ware retaines at ATZ following test completion.

g. Photograph 1.1 shows the test launcher mounted on an M16A1
i‘!ifh. Photograph 1.2 shows the 40mm, M433, HEDP round used for test-
ng.

PHOTO 1.1.--Identification Phoro?raoh of M203
to !

Ritle

Grenade Launcher Actached

5
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PHOTO 1.2.--Identification Photograph of 40imm,

Ma33, HEDP, Ammunition used during lest

1.3 TEST 0BJECTIVE

Evaluate improvements intended to correct the previousiy reported
deficiencies related to guide rails, handgrips, and primer punchouts.

1.4 SCOPE

a. ATC conducted a check test of the impruved Lsuncn v, Grenade,
40mm, M203, from 20 November 1974 to 26 February 1975 under arctic
winter conditions at fort Greely, Alaska.

b. The test included the folluwing subtests: Preoperational
inspection, transportability and handling, maintenance evaluation,




reliability, and adequacy of corrective actions. Human factors, value
engineering, and safety were addressed under the transportability and
reliability subtests. The maintenance evaluation was restricted to a
maintenance support package which included pertinent manuals and repair
parts (ref 5, appendix I).

c. Alchough not within the scope of the test directive, certain
cold weather performance characteristics of the M433, HEDP, ammunition
were recorded incidental to evaluation of the test data and are reported
for information.

d. Twenty-five percent (1250) of the total rounds used in testing
(5000) were fired between -4°F and -25°F, 50 percent (2500) were fired
between -26°F and -50°F, and 25 percent (1250) were fired between -5]°F
and -64°F. One thousand rounds were fired through each test launcher.

e. Testing was conducted in accerdance with the ATC test plan
dated 6 November 1974 (ref 5, appendix Ij.

f. The sampie of five test launchers and 5000 rounds of ammunition
used in this test were assumed to be representative of the total popula-
tien of M203 Launchers and 40mm ammunition,

g. The sample size of 500 missions (10 rounds per mission) was
determined to be sufficient to estimate mission reliability to within 6
percent of its true value at the 80 percent confidence level, assuming a
binomial distribution of mission failures.

h. Prior tc test initiation, the test team was given basic coid
weather training and training in northern warfare operations to include
ski and snowshoe instruction (ref 6, appendix I}.

1. A1l test team members received training, to include firing, on
unmodified M203 Grenade Launchers using M4G7 traintng ammunition, prior
to being issued the test launchers (ref 7, appendix I).

J. A1l 40mm firing (training and firing phases of the test) was
accomplished on the 40mm firing range at Fort Greeiy, Alaska {appendix

k. The test launchers and support weapons were stored in a heated,
secure area except when requived for testing. They were removed from
storage early enough to insure at least 1 hour of cold scak at ambient
temperature prior to firing. Ammunition was stored outdoors at ambient
temperature in an approved ammunition storage area, except when required
Tor testing, at which time it was transported to the firing range.
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1. Equipment log books were established for each test launcher
during preoperational inspection. The number of rounds fired, mles
transported, equipment failures, and components repaired/renlaced were
recorded in the log book for wmach of the five test launchers.

m. tubricating 011 Weapons (LAW) and rifle bore cleaner were the
arly lubricating and cleaning materials used during the test.

n. Maintensnce evaluation parsonnel evaluyated ai! maintenance,
above operator level, pertormed on the test launcher. The test officer
evaluated operazor maintenance.

9. Soldiers participating in the test wore components of the coid-
dry uniform (2ppendix F) during all phases of the test.




SECTION 2 - DETAILS OF TEST

2.1 PREQPERATIONAL INSPECTION

2.1.1 Objective

Determine if the test launchers, support weapons, maintenance sup-
port package, and ammunition are complete and in proper condition for
testing.

2.1.2 Criterion
None.

2.1.3 Method

a. The test launchers and support weapons were inspected for de-
fects or damage in accorcdance with TM 9-1010-221-24 (M203) (ref 8,
appendix 1) and TM 9-1005-249-20 (M16A1) (ref 9, appendix I).

b. The maintenance support package was inspected for defects or
damage in accordance with TM 9-1010-221-24, and was inventoried against
the maintenance support package checkiist provided by the developer
(Rock Island).

¢. The 5,184, 40mm, MA33, HEDP cartridges and primers were in-
spected and 5000 rcunds were marked with contrel numbers 1 through 10 in
groups of 1 - 500 (example: 2-50, 5-472) {see photo 2.1) prior to
storage in the ammunition storage arez.

d. Firing pin protrusion was measured in accordance with instruc-
tion provided by the developer (ref 10, appendix I).

e. ID photographs were taken of one test launcher attached to the
MI6AT Rifle and one round of ammunition.

2.1.4 Results

a. The test launchers, support weapons, and maintenance support
package were found to be complete and in proper condition for testing.

b. ANl primers on the 40mm armunition appeared normal.

c. Firing pin protrusion was within prescribed tolerances (0.047
to 0.032 in.) as stated by the developer, (para 2.5.4c and ref 10,
appendix 1),
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PHOTO 2.1.--40mm Cartridge Case Marked with Identification Number

2.1.5 Analysis

The test launchers, suppo-. seapons, maintenance support packages,
and ammunition were 1n proper co dition for testing.

2.2 TRANSPORTABILITY AND HANDLING
2.2.1 Objective

Determine the effects on the test launchers of transport and han-
ding in the arctic.

10
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2.2.2 Criterion

The test launcher must withstand rugged usage, to include violent
jarring incurred as a soldier hits the ground, going from standing to
the prone position while on the run, and normal rough handling incurred
during shipment and combat situations (para 2b(2)(a§, SOR).

2.2.3 Method

a. Five grenadiers wearing the »ppropriate cold-dry uniform
transported the test launchers, at temperatures ranging from -4°F to
-21°F, using the following six methods:

(1) Dismounted road march (5.1 miles).

{2) Snowshoa march over open and brush covered terrain (5.0 miles).
(3) Cross-country ski march {4.9 miles).

(4) Mechanized move in M113 Armored Personnel Carrier (5.1 miles).
(5) Skijoring behind M113 Armored Personnel Carrier (4.9 miles).

(6} Air assault (eagle flight) into and out of five landing
zones/pickup zones using UHIH Helicopters (75 air miles).

b. Ouring each transport exercise the grenadisis were required to
d¢ismount or move from their mode of transportation to a prone firing po-
sition {battie drill). After movement into the first prone firing po-
sition each grenadier simulated loading and firing the test launcher
two to three times, thern moved to a second prone firing position where
the simulated firing was repeated. Ten battle drill exercises were
conducted in conjunction with each of the six modes of transportation.
Snow depth during these exercises varied from 2 inches to 18 inches.
Details of snow depth and ambient temperatures during each exercise are
contained in table 3.1, appendix A.

¢. Ten rounds of 40mm ammunition were fired from eacn test launcher
at the termination of each of the transportability exercises.

d. Mileage, by type of vehicle utilized to transport grenadiers
and their weapons from the storage area to the firing range and back,
was recorded and considered as additional data to evaluate transportabil-
ity and handliing of the test launchers (table 3.2, appandix A).

e. The grenadiers were observed by other test team members to
determine if difficulties relating to human factors or safety oxisted in
relation to transportability and handling of the test launchers.

1




2.2.4 Results

3. No detrimental effacts sccusred to the test launch.ers during
the road march, ski march, and me-%anized move in the M113 Armored Personnel

Carrier.

b. During the skijoring exerctise che rear aperture of one quadrant
sight was broken off when the greradier fell on his weapon while attempt-
ing to negotiate a slight turn to the right. His weapon was slung over
his right shoulder when the fail occurred. -~

c. A total of five small plastic teeth were sheared off the gradu-
ated scale of two quadrant sights durina the snowshce march {two te:.h
from one weapon and three from another). This .onwition prevented lock-
ing the quadrant sight in place at ranges bciow 130 and 125 meters

respectively.

d. The five test launchers were subjected t: blowing snow from the
heli~opters during insertion and pickup from five LI‘s while conducting
the airmobile exercise. They were then subjected to *emperatures warm
enough to melt snow during flight to the next LZ. Thawing and refreezing
of snow caused parts of the test launchers and support weapons vu wal-
function. The table 2.1 lists the parts of test launchers gnd suvport
weapons that weras inoperable during one or more of the simulated .iving

exercises.

TABLE 2.1.--Icing of Parts on Test Launchers
And Support Weapons During Eagle Fiight txercises

Item Frozen - Weapon Wpn. No. 1 2 3 4 §
1. Quadrant sight latch - M203 X X 2 X &
2. Safety - M203 X X
3. Barrel Latch - M203 £ X X
4, Safety - MI6A1 X
5. Magazine release button - M16Al X X LoX
6. Magazine Frozen to - M16Al £ X X X
7. Barrel frozen to guide rails ~ M203 X X X

None of the icing caused failure of a test launcher to fire during the
live firing phase. A1l five test launchers had to be fired without the
use of quadrant sights which could not be manipulated (item 1, table
2.1) and the safety on two of the five test launchers could not be used
because they were frozen in the "Fire" pesition (item 2, table 2.1).
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If the test launchers had been required to fire 1ive rounds rather tna.,
simulated firing after insertion into LZ 3, weapons 3 and 5 would not
have fired. Weaponh 4 would not have ired after insertion into LZ 4.
When the firers ¢f those weapons went into their first firinag position
and opened the barrel to simulate lcading, the barrel latch froze open
preventing the barrel from locking to the receiver when moved to the

rear (item 3, table 2.1}.

e. No damage occurred during transport of the test launchers be-
tween the ctorage area and the firing range.

f. Each test launcher successfully completed a firing mission {10
rounds) after each transportability exsrcise. One mission had to be
fired without the use of guadrant sights (item 1, tabie 2.1). The
greradiers were sufficiently experienced tc effectively engage their
targets withont the use of the quadrant sights.

qg. There were no safety problems encountered with transport of the
tast weapons. Although two safeties were frozen during the exercises,
no safety hazard existed since weapons are transported unlcaaed.

2.2.5 PAnalysis
a. The criterion was met.

b. Damage to the quadrant sight during the skijoring exercise was
considered an isolated incident.

¢. Damage to the plastic teeth of the quadrant sightc was con-
sidered normai wear.

d. The problems ancourtered with ice-coated part stoppage are
inherent in the use of any weapon in this anvironment and can be reduced
tnrough experience and training in cold weathar operations.

2.2 PAINTENANCE EVALUATION

Maintenance data is included for information only, as shown in the
Maintenance Analysis Chart, appendix D.




2.3.1 Equipment Publications
2 3.1.1 Qbjective

Determine if the publications received as a part of the maintenance
test package are adequate for operation and maintenance of the improved
launchers at the indicated maintenance levei.

2.3.1.2 Criterion

Equipment publications contained in the maintenance test package
will be complete, accurate, easy to read, consistent in nomenclature,
simple to follow, and adequate to complete all phases of operation, all
scheduled and unscheduied maintenance actions, and parts acquisition at
all levels of maintenance (para 2-5¢(2), AR 702-3).

2.3.1.3 Method

a. TM 9-101C-221-10 (ref 11, appendix 1) was reviewed by the test
team for completeness and understandability. TM 9-1010-221-24 was
reviewed by maintenance personnel to determine the adequacy of mainte-
nence instructicns, Maintenance Allccation Charts, rapair parts lists,
and special tools and equipment lists.

b. All operations and maintenance required were performed in
accordance with the appropriate publications to determine publication
adeauacy, complieteness, simplicity, and clarity.

2.3.1.4 Results

a. Roth of the publications reviewed were adequate for speration
and maintenance of the test launchar at the operator and unit level.

b. The following recommended changes to the operator's manual, TM
9-1010-221-10, were reported on DA Form 2028:

{1) Additicnal instructions for use of the leaf sight should be
added in the operator's manual to reguire that the M16AT Rifle be zeroed
srior to zeroing the leaf sight for the M203. This is necessary because
use of the Teaf sight requires the use of the adjustable front signt
post of the M16AT.

(2) Additional instructions for use of the M?33 &renade Launcher
in cold climates should be addad to the operator's manual. The manual
should state "When engaging targets at ranges greater than 250 meters at
temperatures below 0°F, add 50 meters to the actual r2age ¢ the target."
This recommendation was based on observation of &500 rounds fired at
temperatures belew 0°F at these ranges.
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¢ The following recommended changes to the maintenance manual, ™
9-1010-221-24, were reported on DA Form 2028:

(Y) A1l references to the special tool (wrench and gage combination)
used with the launcher prior to modificaticn of the firing pin should be
deleted because subject tool is no longer compatible with the improved
launcher.

(2) Instructions for maintenance of the receiver assembly should
be added as present instructions are not compatible with the improved

Yauncheor,

d TM 9-1010-221-10 and TM 9-1010-221-24 now prescribe an overiap
between temperatures of 0°F and -35°F wherein etther LAW (Lubricating 011,
Weapons, FSN 9150-664-0038) or LSA (Lubricating 0il, Semi-Fluid, FSN 9150-
889-3522) can be used. [t was recommended that the manuals be changed
to 1ndicate a preference for the use of LAW within the overlap range.

This recommendation was based on firing 5000 rounds at temperatures
between -4°F and -64-F while using LAW and experiencing no failure or
problems associated with lubrication. Rock Island Arsenal personnel
veported experiencing lubricant related failures to fire at temperatures
between O0°F and -35°F while using LSA as a lubricant on weapons being
fired in a coid chamber.

2.3.1.5 Analysis

The criterion was not fully evaluated as maintenance instruciions
pertaining to the receiver asszembly of the test launchers were not
available. Changes were recommended to improve the operation and main-
tenance of the test launcher.

2.3.2 Repair Parts
2.3.2.1 Objective

Determine 1f the repair parts provided with the test Yaunchers are
adequate, necessary, and compatible for their intended purpose.

2.3.2.2 Criteria

a. Repair parts must be consistent with the Maintenance Allocation
Chart (MAC) and Repair Parts Stockage List (RPSL) (TM 9-1010-221-24),
where the tools and skills required to install and align the parts are
authorized (para 2-5¢(3), AR 702-3).

b. Repair parts which are used to maintain the test launchers must
2? interchangeable with like parts being replaced (para 2-5¢(3), AR 702-

15
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2.3.2.3 Method

Throughout the test, the test team and maintenance personnei ob-
served and evaluated the installation of repair parts at operator and
field maintenance levels. Repair parts were examired for interchange-
ability, compatibility, authorized maintenance level, ease of installa-
tion, and quantities as indicated in the Maintenance Allocation Chart

(MAC).

2.3.2.4 Results

A1l repair parts used to support testing were interchangeable with
original partc and are recorded on the Parts Analysis Chart, appendix D.
2.3.2.5 Analysis

The criteria pertaining to repair parts were met. Repair parts
were consistent with the MAC and RPSL and were interchangeable with 1like

parts being replaced.
2.3.3 Special Tools and Test Equipment

2.3.3.1 0Objective

Evaluate all common and special tools used with the test launcher
for their adequacy and need at their prescribed maintenance level.
2.3.3.2 Criterion

Special tools outlined in the maintenance 1{terature and/or con-
tained in the test maintenance package shall be necessary and adequate
for the performance of all maintenance tasks at all levels when used in
conjunction with the authorized common tools contained in the applicable
tool kits. Common tools should be substituted for special tools when-
ever practical (para 2-5¢(1), AR 702-3).

2.3.2.3 Method

Throughout the test, common tools used with the test launcher were
evaluated to determine if they were adequate for the intended purpose
and authorized at the prescribed maintenance level.

2.3.3.4 Results

a. Common tools were utilized for all repair actions and no re-
quirement for special tools was identified.

16




b. The wrench adapter, torque is required for removal of the
breech insert, however, this operation was not performed during the
test.

2.3.3.5 Analysis

The criterion was not fully evaluated because the wrench adapter,
torque was not utiiized.

2.4 RELIABILITY
2.4.1 Objective

Determine the rrliability of the test launchers.

2.4.2 Criterion

(Essential) The launclier should have a 95 percent (desired 99 plus
pergent) probability of completing a firing mission (para 2b(3)(a),
SOR).

2.4.3 Method

a. Al1 rounds used for reliability determinations were fired from
the firing 1ine on the 40mm firing range (appendix H). A firing mission
consisted of the expenditure of 10 rounds of ammunition. Two hundred
twenty-five missions were fired at a rapid rate of fire (10 rounds in 2
minutes) beginning with the test launcher locked and loaded. The re-
maining 275 missions were fired at a slow rate of fire (approximately
one round every 30 seconds). The following table depicts the number of
rounds fired, rate of fire, and temperature range at which fired.

TABLE 2.2.--Firing Mission Rounds Expended
by Temperature and iype Mission

Temperature (°F) Rapid Slow Total
-4 to -25 550* 700 1250
-26 to -50 1159 1350 2500
-51 to -64 550 _100 1250
TOTAL 2250 2750 5000

*300 of these rounds were fired during the transportability and handling
subtest.
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b. Fifty percent of the targets were engaged at 150 to 200 meters.
The remainaer were engaged at 250 to 350 meters.

c. A1l expended cartridge cises and any residie were ejacted inty a
box lined with target cloth on the firing line (photo 2.2). The ex-
pended cartridge cases and residue were examined after each 10-round
group (one firing mission) was fivea.

d. A firing report data sheet (appendix G} was ~omplated after
each 10-round group was fired.

PHOTO 2.2.--Expended 40mm Cartridge Case Being Ejected into Box

18
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2.4.4 Rugults

3. The zverage time to fire a 10-rouna rapid fire mission was 1
miaute and 16 saconds. For a dreakdown ot the times cf each firer hy
temperature catagories see table 3.3, appendix A,

b. Mo hangfires or misfires cccurred ir. the 5330 rourds fired.

c. Information on duds, low order detonations, late :detcnations
(skips), and projectiles that fell short of the targets are containad 1in
para 2.6.4.

d. AV priomers functioned normally ant no nrimer punchouts oc-
curred. For informatton on high pressure chamher fractures and blowouts

see para 2.6.4,

e. Juring conauct of firing e;ercises, gronadiars wearing the
arctic mitten she'l, with t=1gger tinger, found it was easier ana faster
0 fire the test jauncher when using a 30-cound magazine in the support
weapon than whan using a 20-round magezine, because it pro,ided a better
handnhold (photo 2.3 and 2.4).

f. AWl firing missions were successf.l and there were no safety
comments reiative to this subtest.

2.4.5 Analysis

During the test, no test launcher veiiabi ity faiiures were
cbserved out of a sample size of 500 missions. The vrue reliability for
a svccess/Tat ure type mission, with 90 percent confiaance, wae at laast
0.9954. ’he undevrlying mission failure distribution wes assumed to be

tinomial,
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MO0 2.3.--Firing the 203 Grenade Launcher

Mith 20-Round Magacine in MI6A]

PHOTN 2.4.--Firing the M203 Grenade Launcher

With 30-Round Magazine in MIGA]
29
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2.5 ADEQUACY OF CORRECTIVE ACTIONS
2.5.1 Objective

Determine 1f the previously reported deficiencies related to guide
rails, handgrips, and primer punchouts have bean corrected.

2.5.2 (riterion
None .

2.5.3 Method

Data for this subtest was collected during the conduct of preopera-
tional inspection, transportability and handling, and reliability
subtests.

2.5.4 Results

a. There were no failures or difficulties encountered with guide
ratls or handgrips during the conduct of the test.

b. There were no primer punchouts encounterad during the test
where 1000 rounds were fired from each of the five tast launchers.

¢. Firing pin protrusion on all test launchers was found to be
within tolerances set by Rock Island (ref 10, appendix I} and did not
change throughout the test.

2.5.5 Analysis

The previously reported deficiencies reiated to guide rails, hand-
grips, and primer punchouts were corrected.

2.6 EVALUATION OF MA33 HEDP AMMINITION PERFORMANCE
2.6.1 Objective

Report performance cnaracteristics of the 40mm, M433, HEDP ammu-
nition observed during conauct of this check test.

2,6.2 Criterion
None .
2.6.3 Method
a. The Arctic Test Center received 5,184 cartridges, 40mm, M433,
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HEDP Ammuaition, lot no MA 154-54 on 15 Rov 74 from Milan Army Ammo
Plant, Milan, Tennessee (ref photo 1.2).

b. The rounds were placed in environmental storage on 20 Nov 74
and were subjected to ambient temperatures of 39°F to -64°F, and fired
at temperatures ranging from -4-F tc -64°F.

¢. During the conduct of the reliability and transportability and
handling subtests, the following performance characteristics were re-
corded.

(1) Blowouts or fractures to the forwara portion ¢f the high
pressure chamber of the cartridge case lcading assembly, M118,

(2) Low order detonattons.

{3} Late detonation (skips) where the M433 projectile nit and
bounced one, two, cr three times before it expioded.

(4) Duds.

d. The 5000 rounds fired during the test were impacted on a range
of frozen gravel or ice with less than 3 inches of snow or on a vertical
metal target. Upon completion of scheduled testing, 69 rounds were
fired into soft snow at three depths: 6 to 8 inches, 10 to 12 inches,
and 16 to 18 inches. These 69 rounds were fired at a range of 200
meters and at an ambient temperature of -10°F.

e. At the beginning of firing, both sights (leaf and quadrant)
were zeroed at 200 meters range in ambient temperatures betwszen -10°F
and -12°F. Subsequent firing at ranges of 250 meters and beyond re-
sulted in rounds falling short of the target. At that time gremadiers
were instructed to add 50 meters to their sight setting for all firing
at these ranges.

2.6.4 Results

a. The high pressure chamber of 45 of the 5000 cartridge cases,
K118 blew out (photo 2.5) or fracturad (photo 2.6).
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PHOTO 2.5 --M118 Cartridoe Case Showing Fragment
of High Pressure Chamber which Blew Out
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PHOTO 2.6.--M118 Cartridge Case with
Fractured High rressure Chamber
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The following table depicts the number of high pressure chamber
blowouts or fractures at three temperature ranges in which tha rounds
were fired.

TABLE 2.4.--40MM, M433, HEDP High
Dressure Chamber Fractures or Blowouts

Fractures
Temperature (°F) Rounds Fired and Blowouts
-4 to -25 1250 12
-26 to -50 2500 24
-51 to -64 1250 9
TOTAL 5000 45

In one instance, a fragment (photo 2.5) was observed to travel down
range from the muzzic of the weapon 5.5 meters, approximately <J degrees
ieft of the gun-target line. This fragment had insufficient velocity to
be harmful. A1l but one of the projectiles functioned on impact and ail
appeared t) have a normal trajectory and range.

b. Tne following tables depict the number of rounds fired at
three temperature groups and show the number of low order detonations,
the number of late detonations (projectiles that exploded on the second
:g :gird bounce (skip)), and the number of duds at the four ranges

red.

TABLE 2.5.--40MM, M433, HEDP
Low Order Detonations

Temperature Low Order/No. Rounds Fired by Range (Meters)

Range (°F) 150 200 200* 250 300
-4 to -25 3/330 1/260 0/40 3/230 6/390
-26 to -5C NF 22/870 0/380 NF 36/1250
-51 to -6% NF 18/570 0/80 NF 22/600

NF: Not Fired.
* Rounds functioned against vertical metal surfaces. Remaining

rounds impacted on frozen ground or ice.
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TABLE 2.6.--40MM, MA33, HEDP
Late Detonations (Skips)

Temperature Skips/No. Rounds Fired by Range (Meters)

Range (°F) 150 200 200* 250 30
-4 to -25 0/330 0/260 0/40 1/230 6/390
-26 to -50 NF 4/870 0/ %0 NF 0/1250
-51 to -54 NF 7/570 0/80 NF 12/600

NF: Not Fired.
* Rounds furciioned against vertical metal surfaces. Remaining

rounds impacted on frozen ground or ice.

TABLE 2.7.--40MM, M433, HEDP Duds

Temperature Duds/No. Rounds Fired by Range (Meters)

Range (°F) 150 200 200* 250 300
-4 to -25 6/330 5/¢69 2/40 0/230 3/39C
-26 to -50 NF 13/370 7/38¢ pe 32/1250
-51 to -64 NF 39/570 4,80 NF 38/600

NF: fNot Fired.
* Projectiles functioned against vertical metal surfaces. Remaining

projectiles impacted on frozen ground or ice.

) d. Table 2.8 shows number of rounds fired, number of high order
’ explosions, number of rounds that failed to detonate (duds) and the snow
X depth at the impact area.

TABLE 2.8.--Results of Soft Snow Firing Test
Using 40MM, M433. HEDP Rounds

Snow Depth
(Inches) Rounds Fired* Detonations Duds
6 to 8 28 16 9
10 to 12 25 17 8
16 to 18 15 4 n

* Four additional rounds were fired but were considered "no test"
due to striking trees before impact.
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e. When using the %0 weter sight conversion at ranges of 250
meters and beyond, grenadiers were able to successfully engage their
targets.

2.6.5 Analysis

a. Comparisons amoung data groups were accompiished using the chi-
square test.

TABLE 2.9.--Consolidated Tatle of High Pressure Chamber

Fractures, Duds, Low Order Detonations, and Late Detonations

Rounds Failures Percent

High pressure chamber fractures or

blowouts. 5000 45 0.9
Duds (against armor, 0°F to -25°F). 40 2 5.0
Duds (0°F to -50°F, excluding previous

set) 3710 67 1.8
Duds (-51°F to -64°F) 1250 81 6.5
Duds (6 to 12 inches of snow) 50 17 34.0
Duds (16 to 18 inches of snow) 15 1 73.3
Low crder detonations (against armor,

all temperatures) 500 0 0.¢
Low order detonations (0°F to -25°F) 1210 13 1.1
Low order detonations (-25°F to -64°F) 3290 ] 3.0
Late detonations (300 meters, 0°F to

-25°F) 390 6 1.5
Late detonations (G°F to ~50°F,

excluding previous set) 3360 5 0.1
Late detonaticns (-51°F to -64°F) 1250 19 1.5
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b. ‘there was no significast difference between failure rates in
the threa ieuperature ranges for high pressure chamber fractures or
blowouts.

c. The dud rate for projectiles fired against armor (APC hull) was
gignificaqtly higher {at the 5 percent level) than the dud rate for pro-
jectilas impacted on the yround in the temperature range of 0°F to -25°F.

d, The dud rate for rounds fired at temperatures below -50°F was
significantly higher (at the 5 percent level) than the dud rate for
rounds fired at temperatures between 0°F and -50°F (excluding rounds
fired against armoc between 0°F and -25°F).

e. The dud rate for projecciles impacting into 6 to 12 inches of
snow was significantly higher {at the 5 percent level) than the dud rate
for projectiles impacting bare ground. The dud rate for projectiles
impacting into i€ to 18 inches of snow was signiticantly higher (at the
5 percent leve!) than the dud rate for rounds impacting into 6 to 12
inches of snow and bave ground.

f. in2 low order ietonation rate for rounds fired against armor
(AFC Mo it) was sigmificent'y lower (at the . pe~cent Tevel) than the Tow
ord#, detonation rate “¢# rounds impacted on bare ground.

3. Excluding roungs {’red against armor, the low order detonation
rates for rounds fired 2f iemperatures Lelow -26°F was significantly
higaer (at the 5 percent levei) than the low order detonation rate for
rounds fired at temperatiires between 0°F and -25°F.

h. The skip rate fer rounds fired at 300 meters range at tempera~
tures between 0°F and -25°F was significantly higher (at the 5 percent
‘evel) than the skip rave for rounds fired at all other ranges at tem-
ieratur o> between 0°F and -h0)°F. The skip rate for rounds fired at
temperavures below -50°F was significantly higher (at the 5 percent
lavel) than the skip rate for rounds fired at temperatures between 0°F

and -50°F.

t. The combined skip and dud rate indicated a decreasing prob-
ability of proper functioning with decreasing temperature, becoming
particulariy evident at temperatur:s beiow -50°F. This condition may be
indicative of decreased fuze sensitivi{y or ot irreguiar sxplosive
inftiation at low temperatures.

j. When engaging targets at rangys of 250 meters or greater, at
temperatures below 0°F, 50 meters chould be added to the actual range to
the target for effective engagement of targets under field conaitions.

™
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SECTION 3 ~ APPENDICES
APPENDIX A - TEST DATA

TABLE 3.1.--Temperature and Average Snow Depth
For Transportability and Handling txarcises

BATTLE DRILL EXERCISES
1 2 3 4 5
Start Finish Snow Snow Snow Snow Snow
T?Tgl Temp. Depth Depth Depth Depth Depth

Transport (°F) {In) (In) (In) (In) (In)
Dismounted

Road March -20 -8 8 10 10 13 13
Snowshoe

March -13 -5 16 18 17 12 15
Ski March -10 -4 18 18 17 8 10
Skijoring

(M113) -9 -5 15 15 10 16 6
Mechanized

(M113) =21 =16 9 8 6 7 1
Airmobile

(Eagle -16 -10 6 9 3 8 2
Flight)
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TABLE 3.2.--Miles by Type of Transport for Test Launchers

Eh T IIRIER o -
"

MEANS OF TRANSPORT Miles
Dismounted Road March 5.1
Snowshoe March 5.0
Sk1 March 4.9
Skijoring (M113) 4.9
Airmobite (UHIH) 75 (Air Miles)
Mechanized (M113) 5.1
Truck, Chevrolet Carryall (THP) 48.0
Truck, 3/4-Ton, M37B] 84.0*
Truck, 1 1/4-Ton, M725 (Ambulance) 42.0
Truck, 2 1/2-Ton, M35A1 5.0
APC, M113 _25.4
TOTAL 304.4

* Weapon no. 1 was transported 18.0 miles less in the 3/4-ton truck than
weapons 2 - 5 for a total mileage of 286.4.
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TABLE 3.3.--Results of Timed Fire Exercise*

Firer No. 1}
Rounds Fired
Hinwmum Time
Maximum Time
Average Time
Std. Deviation

Firer No. 2
Rounds Fired
Minimum Time
Maximum Time
Average Time
Std. Deviation

Firer No. 3
Rounds Fired
Minimum Time
Maximum Time
Average Time
Std. Deviation

Firer No. 4
Rounds Fired
Minimum Time
Maximum Time
Average Time
Std. Deviation

Firer No. §
ounds Fired
Minimum Time
Maximum Time
Average Time
Std. Deviation

-4°F to -25°F

TEMPERATURE

-26°F to -50°F

~51°F to -64°F

Total

110 Rounds

T1:04
1:29
1:19
0:08

110 Rounds

110 Rounds
157
1:55
1:24
0:17

110 Rounds

1102
1:39
1:26
0:11

110 Rounds
1:00
1:35
1:17
G:11

TOTAL (A1l Five Firers)

Rounds Fired
Minimum Time
Maximum Time
Average Time
Std. Deviation

*Time in Min:Sec

530 Rounds

157
1:55
1:22
0:3:3

270 Rounds

£<
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270 Rounds

1:05
1:42
1:21
0:1

270 Rounds

145
1:17
:57
0:08

270 Rounds
T

A-3

110 Rourds
1:01
1:45
1:1%
0:12

550 Rounds
145
1:45
1:14
0:14

.
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490 Rounds

.57
1:45
1:16
g:1

490 Rounds
:58
1:46
1.21
0:12

430 Rounds
145
1:55
1:06
0:17

490 Rounds
:55

1:45
1:20
0:13

490 Rounds
154
1:35
1:14
0:10

2450 Rounds
145
1:85
1:16
1:14
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APPENDIX C - DEFYCIENCIES. SHORTCOMINGS
~——ND SUGGESTED INPROVEMERTS

1. Corrected Previous Deficiencies

Deficiency - Previoys Test Corrective Action Remarks
1. Fracture of the guide Corrected by develcper No failures
rails during firing. by strengthening guide during test.
rails.
2. Failure of aghesive Corvected by developer No failures
bond between handquard and by using an improved during test.
barrel. Epoxy to bond handguard
to barrel.
3. Primer punchout. Corrected by devetoper No faflures

by redesigning the tip during test.
of the firing pin and

modifying parts of the

receiver.
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APPENDIX E - CRITICAL ISSUES
NOT USED
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APPENDIX F - COLD-DRY UNIFORM

The year-round temperature variation peculiar to the arctic pro-
hibits the prescribing of a particular unifcim for any season. The
clothing which is comfortable at -50°F becomes uncomfortable at -10°F
and vice versa. Since the large fluctuation is experienced on an
hour-by-hour, day-by-day basis, some degree of flexibility in uniform
requirements is necessary.

Since material tested under arctic winter conditions is expected
to function under the most adverse conditions, the uniform worn by
operating personnel must also be suitable for the most adverse condi-
tions. Accordingly, the "cold-dry uniform" referred to in this report
consists of clothing components of both the cold-wet and cold-dry uni-
forms prescribed for this environment. The necessary clothing compo-
nents of the cold-dry uniform were worn as defined in TM 10-275, DA,

"Cold Weather Clothing and Sleeping Equipment, dated April 1968".

a. Undershirt mans, cotton, wool, full sleeve.

b. Drawers mans, cctton, wool, knit, ankle length.

c. Socks mans, wool, cushion sole, 0G 408, stretch type.

d. Suspenders trousers, scissor back type.

e. Shirt mans, wool, nylon, flanrel, 0G 108.

f. Trousers cold weather, field, nylon and cotton.

g. Liner trousers, arctic mohair wool frieze.

h. Liner, cold weather trousers, field.

i. Trousers, snow camouflage, white arctic, M-65.

j. Boot insulated cold weather, mans rubber white, w/release valve.

k. Coat mans, cotton and nylon wind resistant sateen, 8.5 oz, 0G 107.

1. Liner coat mans, nylon quilted, 6.2 oz, 0G 106.

m. Parka mans, extreme cold weather, nonreversible, 0G 107, wo/hood.

n. Liner parka mans, nylon quilted, 6.2 oz, 0G106.

0. Cap insulating helmet, liner-heimet cotton nylon oxford, 0G 107.

F-1
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p. Hood winter, cotton and nylon oxford, 0G 107, w/drawcord and
fur ruff.

q. Handwear:
(1) Mitten set arctic: Gauntlet style shell w/leather palm.

(2) Mitten shells: Trigger finger leather palm and thumb with
wool inserts.

(3) Glove shells, work, leather with wcol inserts.

(4) Gloves cloth, work-type (anticontact).

r. Special-purpose clothing items:

(1) Over white uniform components.

(2) Mask: Extreme cold weather, nylor, wool, and rayon felt.
(3) Dickey, 0G 108 (distinctive item of wear for ATC).

(4) “2imet, cover, camouflage, white (distinctive item of wear
for test team).

s. Load Bearing Equipment:

(1) Belt, Pistol.

(2) Suspenders, Field.

(3) Pouch, Ammo - 2 EA.

(4) kit, First Aid.

(5) Case, Accessory - Small Arms.

I ey ALy Y~




Horemme . .

“

APPENDIX G - TEST DATA SHEET

FIRING REPORT, 4Qmm, H433, HEDP

N
Lo No, Time for 10 Rounds Slow Fire /[
Greup No, Number of Particles
Range 150 [77° 250 /7 Firtny Pin Protrusion
DATE: TIME: TEMPERATURE:

WEATHER CONDITION: CLEAR /7 CLOUDY /7 1ICE FOG /7 LIGHT SNOW /7
HEAVY SNOW /7 BLOWING SNOW /7 OTHER
WINO: CALM /7 SPEED DIRECTION PROM

VISIBILITY: GOOD /~/ FAIR /7 POOR /7

FIRER'S NAME RANK.
" FIRING POINT WEAPON NO ___
EWW3- MIS- SHORT
ROUND (ORMAL F'RE FIRE DUD 50%  PRIMER NORMAL CHIPPED PUNCHED
VO (T a0y OO g
e TJ T [OJTJaJ o g g g
3 [J T T s IJdoaoa
¢ [J L7 00000 ¢« O O 2
s [T L7 (OO0 s .0 [T
6 [7 [ [TJ.T7.0 ¢ CI.07 [T
OO OO oo OO o oo
8 [T [J OO0 & L O O
v [T [T T ¢ O O O
w OO OO0 w0 g
MISSION: SUCCESS /™7  REMARKS: - -
FAILED /7
8 /7

SAFETY COMMENT /7

HUMAN FACTORS COMMENT /7

SAFETY OBSERVER RECORDER

iy 74, o 88 (Tee) (Test Pian)
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APPENDIX H - 40mm PIRING RANGE

Location: Arkansas General Purpose Range, Fort Greely, Alaska

Firing Lane Markers E:] [2] @ - D] [‘ﬂ Mméan

et T ] 300 meters

+ + + | Targets

. ’ ." - . \
. SpotCﬁ . INO 20 meters

) 1ight . . .
i . 3
: . . .' _: ot
| + + 4+ | Taess
A\ . o .
Spotd" . :.’sb 100 meters
1ight West . .
" North
N . r .
;l : . Spoid . ]’b B
;o Light 3 5 % 3 Ffring.line
! . Weapon cage L] [:]Range bldg
i . . N . _NQ'_I'_E§_CA__L_§_ * ) \h.."; [ Y
P N KA




APPENDIX I - REFERENCES

1. Letter, U.S. Army Arctic Test Center, STEAC-PL-TSA, 5 Aug 71,
subject: Final Report of Service Test of Launcher, Grenade, 40mm,
M203, Attachment for Rifles, under Arctic Winter Conditions, USA
TECOM Project No 8-WE-300-203-002.

2. tLetter, U.S. Army Arctic Test Center, STEAC-PL-TS, 1 Mar 73,
subject: Letter Report o Check Test of Launcher, Grenade, 47wm,

22036 under Arctic Winter Conditions, TECOM Project No. 8-WE-300-
03-015.

3. Lletter, HQ TECOM, AMSTE-IN, dated 30 Sep 74, subject: Tc°t
Directive for Check Test of Launcher, Grenade, 40mm, M203 unde-
Arctic Winter Conditions, TECOM Project No. 8-WE-300-203-019.

4. Telephone or verbal conversation record, DA Form 751, subject:
M203 Grenade Launcher, dated 30 Oct 74. Conversation between MAJ
Owen (Test Officer - M203), WTB, USAATC, and Mr. Thomas E. Dee, Jr.

In Mat Testing Direc, USATECOM.

5. Test Plan, Check Test of Launcher, Grenade, 40mm, M203, under
érctic Winter Conditions, TECOM Project No. 8-WE-300-203-019, da-ad
Nov 74.

6. FM 31-70, Basic Cold Weather Manual, April 1968.
7. FM 23-31, 40mm Grenade Launchers, M203 and M79, May 1972.

8. TM 9-1010-221-24, Organizational, DS, GS Maintenance Manual
for Launcher, Grenade, 40mm, M203, March 1972.

9. TM 9-1005-249-20, Organizational Maintenance Manual, Rifle,
M16/M16A1, September 1971.

10. Record of telephone conversation, dated 15 Nov 74, between Major
Woytex (ATC) and Mr. Stewart (ARMCOM, Rock Island), subject: Check
Test - M203 Grenade Launcher.

11. TM 9-1010-221-10, Operator's Manual, 40mm Grenade Launcher, M203,
February 1972,

12. AR 702-3, Army Materiel Reliability, Availability, and Maintain-
ability (RAM).

13. Letter, CDCMR-W, CDC, 13 Jun 1967, subject: DA Approved Small
aevelopment Requirements for a 40mm Detachable Launcher for Individual
eapons.

14. Letter, U.S. Army Arctic Test Center, STEAC-MT, 5 Mar 1975, subject:

Supplemental Information on Cartridge, 40mm, HEDP, M433.
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APPENDIX J - ABBREVIATIONS
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APPENDIX K - DISTRIBUTION LIST

Distribution denoted by an asterisk (*) will be made from those
copies forwarded to Headquarters, TECOM. EPR distribution instructions
are attached to this list. No foreign distribution is authorized by

this HQ.

Agency Addressee

Final Reports

Commander
U.S. Army Test and Evaluation Command
ATTN: AMSTE-IN
AMSTE-SC-H
Aberdeen Proving Ground, MD 21005

Commander
U.S. Army Materiel Command
ATTN: AMCRO-WI

AMCRD-R

AMCRD-U

AMCMA-V

AMCQA-P

AMCSF
5001 :isenhower Avenue
Alexandria, VA 22333

Commander

U.S. Army Logistics Evaluation Agency
ATTN: LEA-IL

New Cumberiand Army Depot

New Cumberiand, PA 17070

U.S. Marine Corps Liaison Officer
U.S. Army Test and Evaluation Command
ATTN: TRADOC LO, TECOM

Aberdeen Proving Ground, MD 21005

Commander

U.S. Army Operational Test and
Evaluation Agency

ATTN: FDTE-PO

Fort Belvowr, VA 22060
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Agency Addressee

Finat Reports

Commander

Detense Documentation Center for
Scientific & Technical Information

ATTN: Document Service Center

Camercn Station, Alexandria, VA 22314

Headquarters
Department of the Army
ATTN: DAMA-PPM-T
DALO-SME
DALO-ZA
DAMG-SD
DAMO-RQD
DAMO-VISW
Washington, D.C. 20310

Directur

U.S. Army Materiel Systems Analysis
Agency

ATTN: AMXSY-DA

Aberdeen Proving Ground, MD 21005

Commander

U.S. Army Operaticnal Test and
Evaluation Agency

ATTN: FDTE-FT-D

Fort Belvoir, VA 22060

Commandant

U.S. Army Infantry School
ATTN: ATSH-CD-MS-F

Fort Benning, GA 31905

Cemmander
U.S. Army Armaments Command
ATTN: AMSAR-RUG
AMSAR-AS!
AMSAR-QA
Rock Island, IL 61201

Commander

Rock Island Arsenal
ATTN: SARRI-LS

Rock Istand, IL 61201
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Agancy hddressee

Final Report

Commandant of the Marine Corps
Code RD

Headquarters, Marine Corps
Washington, D.C. 20380

Director

feveluoment Center

Marine Corps Develcpment and
Educatio1 Cormand

Quantico, VA 22134

Commander
U.S. Army Ordnance Center and School
Aberdeen Proving Ground, M0 21005

Commandant
Northern Warfare Training Center
APQ Seattlie 98733

Commander

U.S. Army Combat Developments Activity
(Alaska)

APQ Seattle 98749

Cosmander
U.S. Army Infantry Center
fort Benning, GA 31905

U.S. Army Standardization Grour, !
Box 3%
FEQ New York 09530

Commander
Picatinny Arsenal
ATTN: SARPA-QA
Dover, NJ 07801

Commander
U.S. Army Aberdeen Prav:iy «:ound
ATTN: STEAP-MT
STEAP-TL
Aberccen Proving Ground, MO 21005
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Agency Addressee

Final Report

President
U.S. Army [nfantry Board
Fort Benning, GA 31905
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