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(U) _ABSTRACT

. This test was conducted primarily to evaluate the characteristics
of two prototype <J)-mm grenade-launcher attachments for the M16/M16Al
rifle and to determine which was the better design for continued de-
velopment, One launchsr attachment was a pump-action design and the
other was a pivot-action design., Additionally, as a portion of a-
continuing phase cf the special-purpose individual weapon (SPIW) pro-
gram, the 40-mm dispvosable barrel cartridge area target ammunition
(DBCATA) concept was tested concurrently,; The testing consisted of
velocity, accuracy, reliability, adverse conditions, ruggedness, and
lubricants compatibility tests, Testing began in May and was completed
in August 1968. It was found that, on an over-all test basis, the
functioning performance of the pump launcher was superior to that of
the pivot and DBCATA launchers. Additionmally,l it was found that the
test launchers, irrespective of type, were detrimental to the function-
ing performance of the rifle to which attached. The firing of the
launcher caused the operating parts of the rifle to recoil out of
position, resulting in rifle failures to fire and failures of the hammer
to remain seared. On two occasions, the latter condition caused in-
advertent firing of the rifle when an attached pivot launcher was fired.
It was recomnended that, of the three launcher designs tested, the
design of the pump launcher be considered to offer the more feasible
approach toward development of a suitable grenade launcher, It was
also recommended that additional R and D efforts to improve the design
-of the DBCATA launcher be undertaken, if the system is to be further
considered. C ‘

(U)__FOREWORD

Materiel Test Directorate (formerly Development and Proof Services)
was responsible for conducting the test and preparing the final report.
The material for the test plan was provided by MID, USAIB, BRL, and
HEL with the Office of the Project Manager, Rifles (AMCPM-RS) responsi.
ble for over-all coordination of the test program,
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MAY TO AUGUST 1968

SECTION 1., INTRODUCTION (U)

1.1 (U) BACKGROUND

The grenade-launcher attachment development (GLAD) program is an
evolution of a program which began several years ago to obtain a suit-
able 40-mm grenade-launcher attachment for use on the XM16Bl rifle
(now the M16Al). In 1964, three types of prototype grenade-launcher
attachments were subjected to military potential tests, All launcher

designs were single-shot and fired the standard family of 40-mm grenade

cartridges for the M79 launcher. The launcher now known as the XM148
proved to be the best design. Further development of the design was
continued and production-models were manufactured.

In January 1967 a New Equipment Training Team arrived in Viet Nam
and trained personnel in the care and use of the XM148 grenade launcher.
At the same time, the Army Concept Team in Viet Nam (ACTIV) conducted an
evaluation of the launcher and found it to be unsatisfactory for oper-
ational use in Viet Nam, Subsequently, the GLAD program was initiated
and on 1 May 1968 Codes AA and AN Firms each delivered 20 prototype
grenade-launcher attachments to the Army for engineer design tests which
were conducted concurrently by the United States Ammy Infantry Board,
Human Engineering and Ballistic Research Laboratories, and Materiel
Test Directorate (formerly Development and Proof Services).

At this time, Code AA also delivered 20 launchers for the dis-
posable barrel cartridge area target ammunition (DBCATA) concept
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(hereafter referred to as the DBCATA launcher) for concurrent evalua-
tion with the other two grenade-launcher attachments, The DBCATA
program is a continuing phase of the special«purpose individual weapon
(SPIW) program. The original requirement in the SPIW program was for a
3-shot semiautomatic launcher concept; however, the continuing program
is now concentrating on a single-shot design that can be mounted on the
M16Al1 rifle or other standard weapons, as well as SPIW,

1.2 DESCRIPTION OF MATERIEL (U)

(C) The three grenade launcher types tested are of a single-shot
concept designed for attachment to the M16Al rifle and XM177E2 sub-
mchine gun. The Code AA and AN launchers are designed to fire the
standard family of 40-mm grenade cartridges for the M79 launcher. The
DBCATA is also 40-mm, but is designed to fire a unique ammunition, in
that each cartridge is a disposable barrel. The propellant gases from
firing are contained in a telescoping cup within the disposable barrel,
This eliminates smoke and flash display and reduces the sound of firing,
The cartridges are designed to utilize the 40-rm M407Al practice and
M406 HE projectiles of the family of ammunition for the M79 launcher.

(U) The Code AA launcher, hereafter referred to as the pusp-
launcher, is a hammerless, pump-operated mechanism with a forward moving
barrel which is assembled to the underside of the launcher housing with
a Teshaped track, The pumping action, or forward motion of the barrel,
automatically recocks the mechanism and extracts the fired case, which
is ejected forward and down by a spring«loaded ejector. Loading of the
launcher is accomplished by inserting a round into the open breech with
the barrel in the forward position and pulling the barrel rearward to
the locked position, The safety is of the type which blocks the move-
ment of the trigger, It is located forward of the trigger within the
trigger-guard and is released by forward pressure of the trigger finger.

(U) A quadrant-type sight is featured with the pump launcher.
The sight is adjustable in elevation and deflection independently of:
range settings and provides range selections from 50 to 400 meters, in
25-meter increments, The sight mounts on the underside of the carrying
handle of the rifle (or submachine gun) and is readily removed by
loosening the mounting screw, The right and left side views of a pump
launcher attached to an M16Al rifle and of the sight are shown in
Figures 1,2-1 and 1,2-2,
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Figure 1.2-1 (U): Right and Left Side Views of the Pump Launcher
Attached to the Ml16Al Rifle (U), :

Figure 1.2-2 (U): Three-Quarter Rear View of the Primary Sight
for the Pump and DBCATA Launchers (u),




(U) The Code AN launcher, hereafter referred to as the pivot launch-
er, features a barrel which pivots to the right or left on upper and
lower trunnion pins. Opening of the breech is accomplished by depress-
ing the cocking levers which cock the firing mechanism and release the
barrel for manual pivoting, As the barrel is pivoted, ejection is per-
formed automatically by a spring-loaded ejector sleeve which moves
coaxially with the barrel, Loading of the launcher is accomplished by
inserting a round into the breech, pushing forward on the base of the
vound with the heel of the hand to compress the ejector spring, and
subsequently pivoting the barrel into the locked position, The firing
mechanism is similar to that found in a single-action revolver with all
" moving parts on pivot pins. An access cover to the firing mechanism is
provided on the right side of the launcher housing for inspection and
maintenance, The safety is of the type which engages the sear and
blocks movement of the sear and trigger. It is located forward of the
trigger and can be actuated from either the right or left side of the
launcher. Right and left side views of a pivot launcher attached to
an MI6Al rifle are shown in Figure 1,2-3,

Figure 1.,2-3 (U): Right and Left Side Views of the Pivot
Launcher Attached to the M16Al Rifle (U).




As with the pump-launcher, a quadrant-type sight is provided. The sight
"is adjustable in elevation and deflection independent of range settings
and provides range selections from S0 to 375 meters, in 25-meter
increments. The sight mounts at the rear of the carrying handle of the
rifle (or submachine gun) and is readily removed by depressing a spring
release on the back of the sight. In addition to the quadrant sight, a
ladder-type sight which mounts on. the top of the M16Al rifle, directly
behind the front sight, is provided for use as a battle sight. The sight
is adjustable in elevation and deflection and is graduated from 50 to 250
meters in 50-meter increments. Views of the quadrant sight and the battle
sight are shown in Figures 1.2-4 and 1,2-5, :

Figure 1.2-4 (U): Three-Quarter Rear View of the Primary Sight
. for the Pivot Launcher (U).




Figure 1,2-5 (U): Three-Quarter Rear View of the Battle Sight
for the Pivot Launcher (U).

(C) The DBCATA launcher, in essence, is a launching platform in
which the cartridge assembly, consisting of a disposable rifled barrel
casing with a standard 40-mm projectile, is mounted for firing., When
fired, the projectile is launched from the rifled casing, a piston-
type primer in the casing forces the firing pin rearward to accomplish
recocking of the firing mechanism, and the rifled casing is automatical-
ly ejected, The launcher is then ready for reloading which is accom-
plished by attaching another cartridge to the breech face, The safety
on the DBCATA launcher is similar to that of the pump-launcher in that
it is located forward of the trigger within the trigger-guard and
blocks the movement of the trigger, Views of the right and left side
of the DBCATA launcher assembled to the M16Al rifle are shown in
Figure 1,2-6,
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Figure 1,2-6 (U): Right and Left Side Views of the DBCATA Launcher
Attached to the M16Al Rifle (U).

: (U) The sight provided for the DBCATA launcher is similar in
desigr. to that for the pump-launcher with the only difference being in
the range graduations to compensate for the higher velocity of the
DBCATA asmmunition, ‘

(U) The DBCATA launcher presently is not in contention with the
pump and pivot launchers for immediate adoption, but isanR and D
item, To provide a direct comparison of performance, however, the
DBCATA was tested concurrently with the GLAD concepts, '




1.3 (U) TEST OBJECTIVES

The test objeciivos were as follows:

a. To evaluate the functioning characteristics of the three
grenade launcher attachments and determine which of the two
GLAD concepts (pump or pivot) is the better launcher for
continued development.

b. To determine if the launcher attachments meet the require~
ments of the technical characteristics for 40-mm grenade
launcher attachments for rifles,

¢. To evaluate the §uitability of the grenade-launcher attachments
for use with the M16Al rifle and XM177E2 submachine gun.

1.4 SWMMARY OF RESULTS (U)

1.4.1 (U) Subt.st Findings

1.4.1.1 Inspection, All three test launchers were readily attachable
to the M16A1 rifle; however, the attachment of the launchers to the
XM177E2 submachine gun required that modifications be made to the sub-
machine gun for the pump and pivot launchers, and to both the submachine
gun and launcher for attachment of the DBCATA., The attachment of the
pump launcher added 2.7 1lb to the weight of the rifle or submachine gun,
the pivot launcher added 3,0 1b, and the DBCATA 2.3 1b.

A total of 95 individually manufactured parts was contained in-
the pump launcher, 97 in the DBCATA, and 150 in the pivot launcher. It
should be noted that the 150 total for the pivot launcher included both
a primary and battle sight. No battle sight was provided for the pump
and DBCATA launchers, The battle sight for the pivot launcher contained
28 parts, '

The operations required for care and maintenance of the test
launchers were deemed not $o be more difficult nor time-consuming than
comparable operations on the M79 launcher. No special tools or clean-
' ing equipment other than those used with the M79 launcher were required
for operator maintenance of any of the three launchers.

1.4.1.2 Safety Examination. The launchers were safe to fire from the
shoulder provided precautions for inherent features as discussed in
par. 2.3.4 were observed.




The heat transferred to a grenade cartridge loaded in any of
the test launchers, as a result of the rapid firing of the M16A1 rifle,
was well below the cook-off point of the M406 HE round.

The calculated recoil energy of the pump and pivot launchers
was 14 to 16 ft-1bs, depending upon which round of ammunition was being
fired and whether the launcher was assembled to the M16Al rifle or to
the lighter XM177E2 submachine gun, The calculated recoil emergy of
the DBCATA launcher was 15 to 18 ft-lbs, again depending upon the
weapon to which the launcher was attached. In comparison, the recoil
energy of the M79 launcher was 22 to 24 ft-lbs,

1.4,1.3 Velocity and Accuracy. The average velocity was 243.4 fps for
the pump launcher, 234.8 fps for the pivot launcher, and 252.9 fps for
the DBCATA launcher, The round-tosround velocity variation with the
test launchers was comparable. The average veloczty‘for the M79
launcher with the same lot of ammunition used in the pump and pivot

launchers was 235.7 fps.

The grouping characteristics of the M16Al rifle were not
adversely affected by attachment of any of the test launchers; however,
attachment of the pivot launcher caused a shift in center-of-impact
location with the rifle of approximately one mil, The sights on the
rifle could be readjusted to compensate for the shift with latitude
remining for further adjustment. No sight adjustment was required
with attachment of either the pump or DBCATA launchers,

Round-to-round dispersion of 40-mm ammunition with the pump
and pivot launchers was comparable at all ranges, The sight on the
pivot launcher was not correctly graduated for the velocity level
produced by the launchers with the test lot of ammunition. Firings
with the M79 launcher demonstrated that the M79 sights also did not
mitch the test lot of ammunition, in approximately the same manner
and to the same degree as the pivot launcher, It should be noted
that the M79 and pivot launchers were comparable with regard to
velocity level. The sights ou the pump launcher were reasonably well
matched to the test lot of ammunition; however, the pump launcher
‘fired the test lot at a velocity approximately ten feet per second
higher than did the M79 and pivot launchers. The battle sight provided
for use with the pivot launcher also was not correctly graduated,

The graduations on the sight for the DBCATA launcher were accurate at
all ranges; however, the round-to-round dispersion was slightly greater
than that of the pump and pivot launchers,

1.4.1.4 Adverse Conditions. The number of stoppages which occurred
in the adverse conditions test are summarized in Table 1.4-I,



Table 1.4-1 (U). Number of Stoppages in
! Adverse Conditions Tests (U)

No. of Stoppages
Subtest Pivot DECATA

Sump
Low-temperature (-65°F) 358 22 88
High-temperature (+155°F) 0 10 42
Static dust X 0 10 ‘ 8
Unlubricated 0 9 22
Water spray -0 29 5
Dynamic dust 0 21 18
Mud 0 23 b,
Salt-water immersion 0 31 , 9

aFifty-four of the 58 stoppages were failures to extract, The extrac-
tors were modified after the low-temperature test.

DA1l three DBCATA launchers under test fired the initially loaded
round, after which the sear would not release the firing pin because
of mud between the contact surfaces, The test was temminated with
all three launchers.,

1.4.1.5 Reliability and Durability. The stoppage rates per 100 rounds
fired for the three pump launchers throughout the 1000 rounds of firing
were 3.8, 0.5, and 0,6; similarly, for the three pivot launchers

the rates were 13.2, 11,3, and 22,3; and the rates for the DBCATA

launchers were 2,8, 3.8, and 1.1,

The firing of 1000 rounds in the reliability test caused no
degradation in the velocity performance of the pump or pivot launchers,

The extended use of any of the three types of launchers was
not detrimental to the accuracy of the M16Al rifle, However, the recoil
imparted to the system from firing of the attached launcher adversely
affected function performance of the M16Al rifle in that failures to
fire and failures of the rifle to remain seared, as described under
pars. 1.4.2.1d and 1.4.2,2d, occurred throughout the reliability test.

1.4.1.6 Rifle Barrel Durability Test, Bérrel-straightness tests dis-
closed that no permanent bending of the M16Al rifle barrel occurred
with the firing of an attached launcher with the rifle barrel hot from

firing,
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1.4.1.7 Ruggedness, The firing mechanisms on all three launchers
withstood the impact of being dropped on hard-packed earth from a
height of three feet, However, the sights on the pump and DBCATA
launchers were rendered unserviceable when the weapons were dropped on
the left side,

1.4.1.8 Solvents and Lubricants Compatibility., With the exception

of insect repellent (type FSN 6840-558-0918), no detrimental effects

" from any of the various cleaners and lubricants were disclosed. The '
insect repellent dissolved the compound used to glue the handgrip to

the barrel on the pump launcher,

1.4.2 (U) Deficiencies and Shortcomings

1.4,2,1 Deficiencies, Deficiencies were as follow:

a. Pump Launcher, The barrel-release latch on the pump
launcher could be depressed accidentally by the gunner
with rapid grasping of the handgrip on the launcher,
This was a safety hazard in that live ammunition could
be inadvertently ejected to strike on hard surfaces.

b. Pivot Launcher., Four instances of inadvertent firing of the
the pivot launchers occurred, In each instance, the
gunner pulled the trigger on the launcheér and the hammer
failed to fall, but, with subsequent slight movement of
the barrel, the launcher fired., Further discussion of
this deficiency is contained in par. 2.3.4.2a.

¢. DBCATA Launcher. Deficiencies in this lauﬁcher included:

1) During the initial stages of the safety examination, |
attempts were made to load and fire a high-velocity
40-mm cartridge. No live cartridges could be
assembled to the DBCATA launcher; however, a dummy
round which was being used for display could be
assembled, Specifications for rim dimensions of the |
M169 case for the high-velocity ammunition are
1,714-0,005 inch diameter before crimping and 1.725-.
inch maximum diameter after crimping. The drawings
for the DBCATA launcher require the breech face to
be 1,710-inch minimum to 1.714-inch maximum in di-
meter, On this basis, it is highly improbable, but
not impossible, that a high-velocity round could be :
assembled to the DBCATA launcher., Since the live
rounds available at APG cuuld not be assembled, it l
was not determined whether the live rounds could be
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fired if loaded in the DBCATA launcher.

2) The trigger group of the DBCATA launcher was of such
design that the trigger could be partially pulled and
when released would fail to return to the forward-
position. In this partially pulled position, the
launcher: could not be put on safe, and in order to
cause the trigger to return to the forward position,
the gunner had to retract the charging handle. 1In
some instances the gunner could push the trigger to
the forward-position, but in so doing could cause
the launcher to fire, The manufacturer attempted
to correct the malfunction by installing a stronger
primary-sear spring but this did not eliminate the
problem, -

3) It was possible for the DBCATA launcher to be fired
inadvertently when a cartridge was assembled. One
instance of such firing occurred when the gunner
loaded the launcher during the reliability test. This
was attributed to failure of the primary sear to en-
gage the firing pin when the firing-pin-stop released
the firing pin with loading of the round. This oc-
curred during the early stages of the 1000-round
reliability test and - the launcher was modified with
a stronger primary sear spring., No additional inadver-
tent firings occurred in the firing of 485 rounds.

4) The DBCATA launcher failed to operate after being

subjected to the mud test; all three launchers in the.
test fired the initially loaded round, after which the
sear would not release the firing pin because of mud
between che contact surfaces.

All Launchers. The recoil imparted to the M16Al rifle
from firing the attached pivot or DBCATA launcher sometimes
caused actuation of the trigger which allowed the hammer
in the rifle to fall, In two instances this caused in-
advertent firing of the rifle with the firing of an
attached pivot launcher. Except when mounted in a solid
rest and firing the XM576El shot-shell round which gives
a higher impulse to the launcher than other 40-mm ammuni-
tion, trigger actuation of the M16Al rifle with the
recoil of the pump launcher did not occur, However, it
appears that this should be considered as potentially
possible at any time, depending upon the peculiarities of
the individual rifle mechanism and circumstances,

12




1.4,2,2 Shortcomings., Shortcomings were as follow:

a., Pump Launcher. Shortcomings of the pump launcher include:

1) The barrel-bracket insulators used in the mounting
brackets chipped and broke with use,

2) The safety on the pump launcher could not always be
moved to the SAFE position when the launcher was in an t
unlubricated condition, after exposure to dust and mud,
and after extended use of the launcher, The detent
which positioned the safety extended out of the hous-
ing too far and then bound when an attempt was made to
move the safety to the SAFE position. No problems
were experienced in moving the safety from the SAFE
to FIRE position.

3) The compound used to glue the handgrip to the barrel
of the launcher was dissolved by insect repellent
during the solvents and' lubricants compatibility test.
Additionally, on two occasions during other subtests,
once in the hot test and once in the 1000-round reli-
ability test, the handgrips on pump launchers loosened
and had to be reglued,

4) The mounting screw of sights on the pump launcher
continually loosened during the firing of the rifle
and launcher, and if not retightened the sight would
drop from the weapon, Additionally, the sight was
very fragile in the front post and rear aperature
mounting brackets and when in position the sight
caught on clothing and equipment,

5) The coating on the parts within the trigger-housing, ‘
particularly the firing-pin spring, were not resistant
to the deleterious effects of salt water,

b. Pivot Launcher. Shortcomings of this launcher include:

1) The shooter can very easily pinch his hand between the
‘ top of the ejector and the bottom edge of the hand-
guard during the loading cycle.

2) The tension on the rear barrel bracket on the pivot
launcher had td be readjusted each time the launcher
was disassembled from the rifle, If the bracket were
over-tightened, the firing pin would strike the car-
tridge primer high and the launcher barrel was dif-
ficult to pivot. If the bracket were too loose, the

13
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3)

4)

5)

6)

N 7)

8)

9)

muzzle end of the barrel would drop down and the
firing pin would strike low on the primer,

The primary sight on the pivot launcher was loose on
the mounting bracket and was very fragile. Several
of the sights were eliminated from test because the:
flexible leaf spring which holds the front sight

post developed small cracks around the front retain-
ing rivet. This allowed the leaf spring to lose ten-
sion and not return the front sight post to position
after a round was fired.

The primary sight changed in range setting with
recoil from firing the launcher,

The design of the rear sight bracket on the primary
sight was such that the slot in the bracket could
easily be mistaken for the aperture, Use of the slot
in the bracket as an aperture would cause the rounds
to impact to the left of the target. .

Water accumulation in the plunger assembly in the
hammer created a hydrostatic condition within the
assembly which retarded rovemnt of the plunger and
caused two failures to firc during the salt-water
immersion test. This malfunction could be overcome
by recocking the launcher, which depressed the plunger
and forced the water from the assembly.

During the mud test, the function performance of the
pivot launcher was very unreliable in that corrective
action had to be continually applied to overcome mal-
functions which were induced by the mud.

The frequency of occurrence of failures to eject
throughout all tests with the pivot launcher severely
degraded the reliability of the launcher.

The wear and deformation in the barrel-lock slot of
one pivot launcher from firing 1000 rounds in the
reliability test was such that excess movement of the
barrel occurred when in the locked position, This
movement was sufficient to cause off-center firing
pin hits at the 3 and 9 o'clock positions on the
primer, which, in turn, caused failures to fire,

14
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d.

DBCATA Launcher. Shortcomings of this launcher include:

1) The recoil from firing the DBCATA launcher continually
caused the handguards to loosen from the spring-loaded
retaining ring on the rifle,

2) Contact with the sling swivel in the forward part of
the handgrip during recoil from firing the launcher .
caused damage to the shooter's knuckles,

3) Occasionally a telescoping cup ruptured with the fir-
ing of a round. On one occasion, the gunner's hand
was singed,

4) The gunner can inadvertently grasp the assembled
cartridge rather than the handgrip on the launcher,

5) The fréquency of occurrence of failures to sear through-
out all tests with the DBCATA launcher severely de-
graded the reliability of the launcher,

6) The sight changed range settings with recoil from
firing the launcher,

7) The sight on the DBCATA and pump launchers were of the
same design; therefore, the shortcoming relative to
fragile construction and loosening of the sight on the
pump launcher also applies to the DBCATA launcher.

. 8) The launcher sight housing stud, which positioned the

sight on the M16Al carrying handle, sheared on one
sight during the reliability test,

9) The barrel-bracket insulators broke and chipped with
use.

All Launchers, The bolt-carrier group in the MI6Al rifle

‘and XM177E2 submachine gun moved rearward with the firing

of the attached launcher and sometimes failed to return
to the locked position. When this occurred, unless re-
medial action was applied to the rifle or submachine gun,
failures to fire were experienced.

15
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1.4.3 (© Technical Characteristics (Q)L

Within the scope of the engineer design test the three grenade-
launcher attachments complied with the requirements of the technical
characteristics with the exception of the following:

a8. The requirement that the launcher shall be so designed as to
prevent chambering of a high-velocity round cannot be con-
sidered to have been met by the DBCATA launcher. Specifica-
tions for the maximum diameter of the breech on the DBCATA
launcher and the minimum rim dimensions of the M169 cartridge
case for high-velocity ammunition overlap. None of the high-
velocity rounds at APG could be assembled to the DBCATA
launcher; however, a dummy round which was being used for
display could be assembled, Further discussion is contained
in par. 2.3.4. ‘

b. The requirements specify that the number of parts in the
launcher attachments shall not exceed that of the M79 launcher,
which is 106, The total number of parts in the pivot launcher
was 150, | ~

c. The sights on none of the launchers provided the precision and
accuracy of adjustment comparable to that of the sights on the
M79 launcher. The sights on the pivot and DBCATA launchers
changed range settings with recoil of the launcher, Addition-
ally, the sights on the DBCATA and pump launchers continually
loosened during firing and if not retightened would drop from
the weapon.

d. The configuration of the sights, particularly those on the
pump and DBCATA, was such as to catch on clothing and equip-
ment aad location of the sight in the carrying handle of the
rifle hindered carrying of the rifle,

e. It was desired that the liunchers be equipped with a battle

‘ sight. Neither the pump or DBCATA launchers were provided
with a battle sight. |

f. The sights on the pump and DBCATA launchers failed to with-
stand being dropped from a 3-foot height on hard-packed
earth, in that when the weapons were dropped on the left side
the sights were rendered unserviceable.

g. The pivot launcher failed to function with any degree of
rsliability after being subjected to mud conditions. . The
DBCATA launcher would fire only one round after exposure to
mud and thereafter failed(to functien,

CONFIDENTIAL




- CONFIDENTIAL

h. The technical characteristics specify that the launcher

attachment shall be capable of firing 1000 rounds without
incurring broken or unserviceable parts, All three launcher
attachments experienced either broken or unserviceable parts
in the 1000-round reliability test.

1.5 (U) CONCLUSIONS

1.6

b,

C.

d.

" It is concluded that:

With respect to functioning performance in the over-all test
the design of the pump launcher was super1or to that of the
pivot and DBCATA launchers (ref pars. 2.3 through 2.13).

In the present configuration, none of the primary sights are
acceptable (ref pars. 2.2, 2.3, 2.13, and 2.15).

The recoil of any of the launchers, irrespective of type, is
detrimental ‘to the functioning performance of the M16Al rifle
or XM177E2 submachine gun (ref pars. 2.3, 2.6, and 2.13).

From the engineering standpoint, none of the three launchers
met all of the requirements of the technical characteristics.
However, the pump launcher was more acceptable in this respect
than either of the other two designs (ref par. 1.4.3).

(U) RECOMMENDATIONS

It is recommended that:

b.

C.

d.

Of the three launcher designs tested, the pump launcher be
considered to offer the more feasible approach toward develop-
ment of a suitable grenade launcher attachment.

Development efforts toward achievement of a rugged and reliable

sight design be continued on the prxmary sight for the grenade-

launcher attachment,

The battle-sight concept provided for use with the pivot
launcher be adapted to the pump launcher.

I1f the DBCATA system is to be further considered, additional
R and D efforts to improve the design of the launcher be
undertaken,

In subsequent development, efforts be made to correct the
detrimental effects of recoil forces on functioning perfor-
mance of the rifle from firing of the launcher.

CONFIDENTIAL
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SECTION 2, DETAILS OF TEST (U)

2,1 (U) INTRODUCTION

The following subtests were designed to determine the performance
characteristics of the test launchers and to assess the compatibility of
the different model launchers with the M16Al rifle and XM177E2 submachine
gun., Due to the short supply of XM177E2 submachine guns; however, the
M16Al was used in most of the subtests with the XM177E2 being used only
in one phase of the safety evaluation (par. 2.3) and in the launcher-
accuracy phase (par., 2.4). The M79 grenade launcher was fired in the

~ velocity, accuracy, and extreme hot and cold tests for control purposes.

The’crxteria for the individual subtests are based on the technical
characteristics for 40-mm grenade-launcher attachments for rifles
(Reference 2).

With the exception of the extreme cold and unlubricated tests, the
launchers and rifles were lubricated with MIL-L-46000A, semifluid lub-
" ricating o0il throughout the test. The weapons were lubricated with
MIL-L-14107 lubricant in the extreme cold test.

Individual subtests were conducted in the same order as presented
in the following pages. Twelve launchers were initially inspected and
fired for velocity. Thereafter, three of each type were programmed for
adverse conditions tests; two were fired for dispersion and accuracy,
and three were fired 1000 rounds each in the reliability and durability

- tests, The remaining four launchers were employed in the ruggedness
and rifle barrel durability tests, and by the Ballistic Research Labora-
tories (BRL).

All M16A1 rifles used in this test were assembled with the redesigned
buffer; the barrels did not have chrome-plated chambers. The XM177E2
submachine guns were of the latest product-lmproved models on hand at
APG., The lot of ammunition fired in the rifles in a11 subtests was
cartr1dge, §.56-mm, ball M193, lot TW-18249,

The types and lots of 40-mm ammunition employed throughout the test
are listed in the test data.

The abbreviations used throughout the test in the recording of
function data are given in Table 2.1-I,

(7
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Table 2.1-I (U). Abbreviations (U)

Abbreviation Definition
Launcher Malfunctions

CLF Cocking levers failed to return to the normal position.
This malfunction pertains only to the pivot launcher,

FFRL Failure to fire, launcher,

FJ Failure to efect,

FX Failure to extract.

FuR Failure of the ejector to return after the barrel was
pivoted into position. This malfunction pertains only
to the pivot launcher.

FRT Fired on release of trigger.

IAVF Inadvertent fire,

PPO Partial punch out of primer.

PS The projectile stuck in the bore of the launcher, This
malfunction occurred only in the extreme cold test.

RTC Ruptured telescoping cup. This malfunétipn pertains
only to the DBCATA launcher.

_Rifle Malfunctions

FBR Failure of the bolt-carrier group in the Mi6Al rifle to
remain to the rear after firing the last round from the
magazine,

FTR Failure of the trigger to return to the forward position
after release.

FF Failure of a live round to be successfully stripped from
the magazine and fully chambered.

BOB Bolt over-rode the base of the round.

F2R Fired two rounds on a single trigger pull in the semi-

automatic mode,

19
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Table 2.1-1 (Cont'd)

Abbreviation Definition

BRI oK a ety ot e o S e e e

FFRR

FRRS

Satis

Failure to fire, rifle. This malfunction of the rifle
was due to the bolt-carrier group being recoiled rear-
ward with the firing of the launcher,

Failure of the rifle to remain seared. This malfunction
of the rifle was due to actuation of the trigger from
recoil of the launcher which allowed the hammer to fall,

Satisfactory performance.

2.2 INITIAL INSPECTION (U) ‘
2,2.1 (U) Objectives

2.2.2

The objectives were:

a.

b.

To determine the completeness and serviceab111ty of the test
launchers.

To determine the physical characteristics of the test launchers
and record measurements deemed necessary for reference during

test.

(C) Criteria (U)

C.

. It is required that:

The launcher shall be suitable. for attachment to the following
point-fire weapons:

1) Rifle, 5.56-mm, M16/M16Al,
2) Submachine gun, S.56-mm, XM177E2.

The launcher shall be of minimum length consistent with
meeting other requirements. It is required that the over-all
length of the assembled weapon-launcher combination, with
launcher loaded and prepared for firing, not exceed the
length of the point-fire weapon to which the launcher is
attached.

The weight of the assembled weapon-launcher combination
(without ammunition), including the launcher sight, shall not
exceed the weight of the empty point-fire weapon alone by
more than three pounds.
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h.

i.
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The launcher shall provide sufficient f1ring-pin energy to
assure reliable functioning of the primer in the family of
ammunition for the M79 grenade launcher. ‘

The number of parts in the-launcher and sight combined not
exceed the number in the M79 launcher with sight,.

The operations required for care and maintenance shall not be,
more difficult or time-consuming than the comparable operations
required by the M79, The launcher and launcher sight assembled
to the rifle shall be compatible with cleaning and maintenance
requirements of the r1f1e.

The configuration and mounting arrangements of the launcher
and sights will be such as to minimize catching on brush,
vines, and equipment or clothing when the rifle-launcher
combination is carried and used in a normal manner.

Not more than one special tool will be required for operator
maintenance, and that this tool will weigh not more than
0.25 pound. Also, not more than one additional special tool
will be required by armor personnel at organizational

level for the attachment, removal and organizational mainte-
nance of the launcher,

The launcher will be provided with a fully adJustable sight
incorporating the following features: .

‘1) Permits convenient firing of the launcher at all ranges

from 30 meters to approximately 400 meters.

2) Permits zeroing of the launcher in both elevation and
deflection, 1ndependent of the scale for ad;ustment of
range,

3) Provides precision and accuracy of adjustment substantially
equal to that of the sights on the M79 launcher.

4) Does not change adjustment in elevation or deflection in
consequence of recoil from firing either the launcher
or the point-fire weapon to which it is attached.

It is desired that the launcher sighting system also incorporate
the following features:

1) Provide a "battle sight" for the launcher, centrally
located atop the point-fire weapon, so designed and con-
structed as to cause no significant inconvenience if left
in place at all times when the launcher is assembled to
the point-fire weapon,

21
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2) The "battle sight" shall provide for firing elevations
up to approximately 16 degrees so as to permit accurate
aiming for ranges of 50, 100, 150, 200, and 250 meters.

2,2,3 (U) Method

One of each model of the test launchers was disassembled and an
examination made of all parts. Each model launcher was photographed
and the number of parts recorded,

" The functioning of operating parts was checked manually on a11
launchers tested, The follow1ng measurements were recorded:

a, Weight of complete launcher system.
b. Weights of various grohps of launcher system,

(- Firing-bin protrusion.

d.' Firing-pin energy. (Copper crusher cylinders and a holding
fixture designed for the M79 grenade launcher were employed
with the pump and pivot launchers. No established method is
yet available for the DBCATA launchers; therefore, firing-pin

energy was not determined.)

e, Trigger pull,

f. Barrel bore measurements,

202.4 Results !U!

(U) The recorded weights and measurements for the three launcher
types are given in Tables 2.2-I, -II, and -III. Disassembled views of the
launchers and sights are in Figures 2,2-1 through -6, Barrel-bore and
firing-pin measurements for all pump and pivot launchers are contained
in Appendix I. Bore measurements of one rifle casing for the DBCATA

launcher are also contained in Appendix I.

22
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Parts List for Pump Launcher

Identification

Figure 2.2-1 (U):

Handguard

Barrel release latch

Barrel release latch pin
Barrel release latch spring
Barrel bracket screws (2 ea)
Barrel bracket’

Barrel insulators (2 ea)
Bayonet bracket

Barrel retaining latch spring
Barrel retaining latch pin
Barrel retaining latch
Sling swivel

Button swivel

Sling swivel screw
Backplate

Housing assembly

Follower plate

Follower springs (2 ea)
Follower

Ejector retainer pin

29
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Identification

Ejector retainer
Ejector spring
Ejector

Sear spring
Secondary sear
Cocking lever
Cocking lever pin
Trigger
Firing-pin spring
Firing pin
Trigger bushing
Trigger pin.
Safety

Safety detent
Safety detent spring
Safety retainer pin
Extractor spring
Extractor
Extractor pin
Trigger guard
Trigger guard pin

Disassembled View of Pump Launcher (U).
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Parts List for Pivot Launcher

No. Identification No. Identification
1 Barrel bracket (2 ea) ‘ 27 Sear pivot spring
2 Barrel bracket screws (4 ea) 28 llousing assembly
3 Rear mount bracket 29 Trigger
4 Spring pin 30 Trigger pin (spring pin)
S Barrel stop link 31 Ball bearing
6 “oller 32 Sear spring
7 retaining ring ‘ 33 Sear
8 - mnion pin (2 ea) 34 Cover screw
9 Ts.-vion pin retainers (2 ea spring pins) 35 Cover
10 Moditie¢ i16Al1 handguards 36 Spring pin
11 Adapter pivot pin for MI16Al rifle 37 Plunger spring
12 Detent plunger 38 Trigger guard plunger
13 Detent spring 39 Trigger guard
14 Cocking arm spr:- 4¢  Spring pin
15 Cocking arm sprlhg guvde 41 Spring pin
16 Dowel pin 42 narrel lock
17 Cocking arm 43 Spring pin (2 ea)
18 Dowel pin 44 Safety levers (2 ea)
19 Dowel pin 45 Detent spring
20 Firing-pin spring ' 46 Safety shaft
21 Firing pin 47 Cocking lever (2 ea)
22 Hammer spring ' 48 Cocking shaft
23 Hammer spring guide 49 Spring pin (2 ea)
24 lammer 50 Ejector
25 Plunger assembly S1 Ejector spring
26 Trigger return spring 52 Barrel

Figure 2.2-2 (U): Disassembled View of Pivot Launcher (U).

30

S a




Ll

Parts List for DBCATA Launcher

|
|
i
!

No. Identification No. Identification
1 Handguard (left side) 22 Roll pin for bayonet bracket
2 Handguard (right side) 23 Primary sear
3 Handgrip retainer screws (4 ea) @~ 24 Primary sear spring
4 Handgrip (left side) 25 Sear bushing
5§ Illandgrip (right side) 26 Safety retainer pin
6 Rear .barrel bracket 27 Sear spring
7 Rear barrel bracket screw and nut 28 Semiautomatic sear
8 Front barrel bracket 29 Charging handle
9 Rear barrel bracket 7. i1lators 30 Trigger spring
10 Front barrel bracket insulators 31 Trigger
11 Front barrel bracket screws (2 ea) 32 Trigger pin
12 Pins for round retainers (2 ea) 33 Safety
13 Front mount block 34 Primary sear pin
14 Guide pin 35 Trigger housing?®
15 Firing pin spring 36 Round retainer return springs
16 Firing pin (2 ea)
17 liousing assembly 37 Round retainer (left side)
g 18 Breech buttons (2 ea) 38 Round retainer (right side)
19 Breech button screws (2 ea) 39 Button swivel
20 Bayonct bracket (left side) 40 Sling swivel screw
21 Bayonet bracket (right side) 41 Sling swivel

allousing contains the safety detent and spring.

Figure 2,2-3 (C): Disassembled View of DBCATA Launcher (U). ;
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Parts List for Sight on Pump and DBCATA Launcher

-4
[«
.

WU &N - I

Figure 2.2-4 (U):
Launcher (U).

Identification

Mounting screw »
Sight base mount (right side)

Sight hase mount (left side) (2 pieces)
Sight base retaining screws (2 ea)
Sight base

Roll pins for sight brackets (2 ea)
Sight arm assembly (5 pieces)

Front sight bracket

Post sight

Latch spring retainer screws

Latch spring

Pivot screw

Peep sight bracket

Peep sight retainer spring
Retainer

Range selector latch

Range selector latch spring

Peep sight '

Retainer pin

Disassembled View of Sight for Pump and DBCATA
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Parts List for Primary Sight on the Pivot Launcher

Identification

Elevation adjustment screw
Washer

Cotter pin

Windage adjustment screw
Peep sight

Peep sight base

Primary sight base

Sight base screw o
Sight base mount (right side)
Sight base mount (left side)
Detent lever

Spring

Cotter pin

Detent lever pivot pin

o b et b pt R =
b(ﬂNHOlD@\IOUI“MNH*'O
.

Figure 2,2-5 (U): Disassembled View of the Primary Sight for the
Pivot Launcher (U).
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Parts List for Battle Sight on the Pivot Launcher

No. Identification
1 Sight mount base screws (2 ea)
2 Front clamp screws (2 ea)
3 Sight leaf
4 Sling swivel
5 Sling swivel spring pin
6 Front clamp (right side)
7 Front clamp (left side)
8 .Sight base
9 Elevation adjustment screw
10 Sight mount base
11 Retainer washer -
12 Spring pin
13 Rear mount base
14 Rear mount base screw
15 _ Washer
16 Windage adjustment screw
17 Rear clamp (2 ea)
18 Rear clamp screws (2 ea)

Figure 2.2-6 (U): Disassembled View of Battle Sight for the Pivot
Launcher (U).
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2,2,5 (C) Analysis (U)

With the exception of the following, the launchers met the require-
ments of the technical characteristics as outlined under the cr1ter1a,
paragraph 2,2.2,

a. The primary sights furnished with the test launchers did not
provide precision and accuracy of adjustment equal to that of
the sights on the M79 launcher. Also, the sights were subject
.to catching on clothes and equipment, partlcularly those on
the pump and DBCATA launchers,

b. The primary sights on both the pivot and DBCATA launchers
changed range setting with recoil of the launcher,

¢. No battle sights were provided for use with the pump or DBCATA
" launchers, .

d. The total number of parts in the pivot launcher with both
primary and battle s1ght exceeded the Spec1fied limit by
44 parts.

e, The attachment or removal of the pump and DBCATA launchers to
the XM177E2 submachine gun required operations above that
specified for organizational level,

All three launcher types were readily attachable to the M16Al
rifle, The launchers could be attached to the XM177E2 submachine gun,
but modifications were required either to the submachine gun, the
launcher or both. The attachment of the pump launcher to the XM177E2
required removal of the front handguard cap and the handguard slip ring
which entailed removal of the front sight from the submachine gun.
Additionally, a collar which assembled over the rear of the muzzle
suppressor on the XM177E2 was required for the front mounting bracket
of the launcher. The pivot launcher was readily attached to the XM177E2,
but with the launcher attached, the handguard for the XM177E2 could not
be assembled and no special handguard was provided. The DBCATA launcher,
as with the pump, required removal of the handguard cap, but not the
handguard slip ring. Additionally, a special front-mount block for the
launcher was required. The special block was cut away to accommodate
the bottom of the front sight on the XM177E2,

The attachment of the pump launcher added 2.7 1b to the M16Al
rifle, attachment of the pivot launcher added 3.0 1b, and the DBCATA

added 2,3 1b,

The over-all weaﬁon length with launchers assembled to the rifle
or submachine gun, with launcher loaded and prepared for firing, did not
exceed that of the weapons without launchers attached.

.35
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‘During the safety certification, it was revealed that the upper
frame of the pivot-action launcher was structurally weak and subject to
deformation which allowed the muzzle end of the barrel to drop down
approximately 0.2 inch, With the barrel in such a position, the firing
pin would strike the primer low and off-center, causing failures to fire.
All pivoteaction launchers were returned to the manufacturer for correc-
tion. The manufacturer modified the launcher housing by adding a rear
barrel bracket (Figure 2.2+2, part No, 3). This corrected the problem
of the weak frame, but subsequently created a second problem in that each
time the launcher was disassembled the tension on the rear bracket had
to be adjusted. If the bracket was too tight, the firing pin would

- strike the primer high and the launcher barrel was difficult to pivot,
If the bracket was too loose, the muzzle dropped down and caused the

firing pin to strike low on the primer, the problem originally encountered
prior to installation of the rear bracket,

The requirement that the launcher provide sufficient firing-pin
energy to assure reliable functioning of the primer in the family of
ammunition for the M79 grenade launcher could not be determined because
of the frequency of misfires inherent in the ammunition lot provided for
test. Both the pump and pivot launchers experienced failures to fire
during test, particularly in the extreme-cold and reliability tests.
Inspection of the failures to fire disclosed defective ammunition with
respect to propellant and primers. Further discussion of the problems
is contained in paragraphs 2.5.4 and 2.13.4.

The total numbers of parts in the pump and DBCATA launcher with

. sights were both less than the 106 parts contained in the M79 launcher.

The total of 150 parts reported for the pivot launcher included both a
primary and a battle sight., 'If the battle sight were excluded, the total
decreased to 122 or, if the battle sight were included and the primary .
sight excluded, the total became 114, which in either instance exceeded
the requirement of 106 or less.

The operations required for care and maintenance were deemed not
to be more difficult nor time-consuming than comparable operations on
the M79 launcher. In the opinion of maintenance personnel, the DBCATA
was the easiest maintained, the pump next, and the pivot and M79 were
comparable, No special tools other than the cleaning equipment for the
M79 launcher were required for operator maintenance of any of the three
launchers. The attachment and removal of the launchers to or from the
M16A1 rifle required no special tools., However, as previously stated,
attachment of the pump and DBCATA launchers to the XM177E2 submachine
gun required removal of the front sight from the submachine gun, which
is above organizational-level maintenance,

Each launcher was provided with a primary sight which was adjustable
in elevation and deflection independent of the scale for selection of
range, However, the precision and accuracy and means of adjustment of
the sights were not equal to that of the sights on the M79 launcher. -
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All of the launcher sights were graduated in increments of 25 meters
with the sights on the pump and DBCATA having range selections from 50
to 400 meters and those on the pivot launcher from 50 to 375 meters.
The sights for all three launcher types assembled to the rifle carrying
handle were easily removed for storage when not in use, None of the
sights changed adjustment in elevation or deflection (independent of
range-selection setting) with recoil from firing the launcher or rifle.
However, the sights on the DBCATA and pivot launchers were subject-to
changes in range setting with recoil from firing the launcher and the
sights on the pump and DBCATA would loosen at the mounting screw, and if
not retightened would drop from the weapon., The sights are shown in
Figures 1.2-2 and 1.2-4.

No tests were conducted at APG to determine if the design of the
launchers was such as to minimize catching on brush or vines, but it was:
found that the primary sights on all three launcher types were very
susceptible to catching on clothes and equipment. Additionally, the
sights on the pump and DBCATA launchers were very fragile in the brackets
for attachment of the front and peep sight to the sight-arm assembly.

A battle sight which mounted on top of the M16Al rifle was pro-
vided with the pivot launcher. The sight was adjustable in deflection
and elevation and was graduated in S50-meter increments from 50 to 250
meters. The design of the sight was such that it did not interfere with
the carrying or operation of the rifle if left in position at all times.
The sight is shown in Figure 1,2-5. A battle sight was not provided for
use with the pump or DBCATA launcher. . -
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2.3 ' SAFETY EXAMINATION (U)

2.3.1 (U) Objective

The objective was to establish that the test launcher - rifle
combinations (all models) are safe to operate and fire from the shoulder,
and to provide information necessary for a safety release of the test
launchers by USATECOM for service tests.

- 2.3.2 (C) Criteria (U)

It is required that:

c.

d.

The launcher be secure against accidental discharge from
rough handling when carried loaded and with the safety in the
SAFE position.

The safety (or safeties) be so designed and located as to be

_easily identifiable, quickly and conveniently disengaged at

will, and ressonably secure sgainst accidental disengagement.
The operltion shall be so arranged that the SAFE and FIRE
positions of the safety can be quickly and easily
distinguished, both by sight and by touch while using
necessary protective clothing to include temperate winter
clothing.
The launcher be secure against accidental discharge by a
firer assuming any of the standard firing positions rapidly,
with the weapon loaded and the safety disengaged (in FIRE
position). This condition shall be considered to be met
if the launcher withstands, without firing, a vertical free
of the rifle - launcher assembly butt-downward, from a
height of five feet, impacting on a surface of hard-packed
earth.

The launcher be suitable for safe and effective firing of the
various types of 40-mm ammunition, listed below:

1) Cartridge, HE, 40-mm, M406.

2) Cartridge, practice, 40-mm, M407.

3) Cartridge, proof, 40-mm, XM387E3.

4) Cartridge, -nltiple-projectile. 40-mm, XMS76E1.
5) Cartridge, white-star cluster, 40-mm, XMS8S.

6) Cartridge, white-star parachute, 40-mm, XM583.

CONFIDENTIAL
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e. The launcher be so designed as to prevent the inadvertent
chambering and firing of 40-mm high-velocity ammunition,
such as the M284, which is intended for use in the M75 or
other high-velocity 40-mm launchers.

f. The firing of the launcher, when attached to the point-fire
weapons to which it is adapted, shall not produce a free-
recoil energy greater than that produced by the M79 launcher
when firing the same types of ammunition.

g. The temperatures of the chamber area in the test launcher
remain safely below the cook-off temperature of the components
of the 40-mm M406 cartridge when a compliment of 400 rounds
is fired within a 4-minute period from the M16Al1 rifle to
which the launcher is attached. :

2.3.3 (U) Methods | i

2.3.3.1 Dry Firing Examination. An examination was made of each model

launcher for any potential hazard to the rifleman in firing either the i
rifle or launcher element of the system from any standard firing i
position. Also, attempts were made to chamber and fire 40-mm high- ' ;

velocity ammunition.

2.3.3.2 Firing Evaluation. Three launchers of each model were subjected
to firings to learn whether any firing hazards exist. As a minimum the
following firings were conducted:

a. Five rounds of proof ammunition were remotely fired from
each launcher and then an additional five rounds were fired
from the shoulder.

b. With the launchers loaded, cocked, and the safety in the
FIRE position the rifles were fired 20 rounds
semiautomatically, 40 rounds in short bursts, and 40 rounds
automatically.

2.3.3.3 Inadvertent Fire Evaluation. Three launchers of each model
were assembled to M16Al rifles and dropped from a 5-foot height, butt-
end first upon hard-packed earth. Prior to being dropped, the launchers
were loaded with a dummy round, cocked and the safety placed in the
FIRE position. The procedure was executed three times with each weapon.

39
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2.3.3.4 Ammunition Compatibility. Wwith the exception of the XMS76E1
round, 20 rounds of each of the following listed types of asmumition
were fired from a pump and pivot launcher. Due to limited supply of
the XM576E1 cartridge only ten of these rounds were fired.these were:

a. Cartridge, 40-mm, XM387E3.

‘b. Cartridge, pracﬁce, 40-mm, M407.

c. Cartridge, HE, 40-mm, M406.

d. Cartridge, miltiple-projectile, 40-mm, XMS76£L
e. Cartridge, white-star cluster, 40-mm, XMS8S.

f. Cartridge, white-star parachute, 40-mm, XMS83,

Only the M407Al1 practice and inert M406 cartridges were
available for the DBCATA launcher; consequently, this launcher could
only be tested with these type of cartridges.

2.3.3.5 Recoil Energy. The free-recoil energy of the rifle - launcher
combinations was calculated and compared with that of the M79 laumcher.

2.3.3.6 Cook-Off. Two thermocouples were attached to an inert M406
cartridge chambered in the launcher and one was attached to the rear of
the launcher housing. The thermocouples on the cartridge were attached
to the base of the projectile and across the face of the primer. The
thermocouple on the launcher was attached in the vicinity of the rear
mounting bracket. The rifle to which the launcher was attached was
then fired 400 rounds within a 4-minute period and the temperatures
recorded at the three points. The firing was conducted in u range
environment of +70°F 2 S with the rifle and launcher shielded to prevent
rapid cooling from air circulation. ,

2.3.4 Results (U)

2.3.4.1 Initial Safety Exsmination (U). During the initial safety
examination, inspecticn of the launchers and limited firing disclosed
that all three launcher types had inherent features for which safety
precautions must be observed. These were as fonm

a. Pump-launcher. The barrel-release latch could aec:ldatally
depressed by the gunner with rapid grasping of the
handgrip on the launcher. This was a safety hazard in that
live asmumnition might be ejected to strike em hard surfaces.
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The launcher can be fired with the barrel unlatched; however,
to cause this, the barrel must be positioned and held less
than 1/8 inch from the locked position. Normally when the
barrel latch is depressed, the barrel automatically moves
forward 1/2 to 3/4 inch. In such a position the cocking
lever will stop the forward movement of the firing pin.
Several rounds were fired with the barrel unlatched and no
unsafe effects were observed.

The sight could be caused to change range setting with a
heavy jolt on the buttstock of the rifle. This occurred
during the evaluation for inadvertent firing when the

- weapon was dropped from a S5-foot height, butt end first,

upon hard-packed earth. The stock of the rifle also
cracked in the exercise.

Pivot-Launcher. The gumnner could pinch his hand between the
top of the ejector and the bottom edge of the handguard
during the loading cycle.

'DBCATA

1) The gunner can inadvertently grasp the assembled
cartridge during firing rather than the handgrip on the :
launcher.

2) Contact with the sling swivel during recoil from firing
the launcher can cause damsage to the gunner's knuckles.

3) The sight on the DBCATA launcher was of the same design
as that of the pump launcher and, similarly, was also
subject to change of range setting with impact from the
S-foot drop.

4) The trigger group of the DBCATA launcher was of such
design that the trigger could be partially pulled and
fail to return to the forward position when released.

In this partially pulled position, the launcher could
not be put on safe and in order to cause the trigger to
return to the forward position the gunner had to retract
the charging handle. In some instances the gumner could

" push the trigger to the forward-position but in so doing
he could cause the launcher to fire. ,

All laumchers.

1) If the eye-relief distance is insufficient, it is
possible for the shooter to be injured during recoil
from firing the launcher.
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(U) In an attempt to load and fire & high-velocity, 40-mm
cartridge in: the DBCATA launcher, it was found that no live cartridges
could be assembled to the launcher; however, a dummy round which was
being used for display could be assembled. Specifications for rim
dimensions of the M169 case for the high-velocity ammunition are
1.714-0.005 inch minimum diameter before crimping and 1.725 inch
maximum diameter after crimping. The drawings for the DBCATA launcher
require the breech face to be 1.710 inch minimum to 1.714 inch maximum
in diameter. Since the live rounds at APG could not be assembled, it
was not determined whether the rounds could be fired if loaded in the

DBCATA launcher. .

: (U) The calculated recoil energy for the pump and pivot
launchers was 14 to 16 ft lbs, depending upon which round of ammunition
was being fired and whether the launcher was assembled to the M16Al
rifle or the lighter XM177E2 submachine gun. The calculated recoil
energy of the DBCATA launcher was 15 to 18 ft 1bs, again depending upon
the wespon to which the launcher was attached. The recoil of the DBCATA
launcher was slightly greater than the other launchers owing to the
higher velocity of the DBCATA ammunition. In comparison, the recoil
energy of the M79 launcher was 22 to 24 ft lbs.

(U) In the opinion of the gunners at APG the recoil energy of
the DBCATA launcher, as felt by the shooter, caused more discomfort than
that when firing the M79 launcher. This was attributed mainly to the
fact that the M79 launcher was equipped with a rubber recoil pad which
covered more shoulder ares of the gunner than did the butt plate on the
M16Al1 rifle. Consequently, the recoil of the DBCATA launcher was
absorbed over a smaller area on the shoulder.

(C) The firing of 400 rounds from the M16Al rifle in less
than 2 minutes did not produce temperatures above the safe level with
regard to cook-off of a chambered launcher round. The recorded
temperatures are given in Table 2.3-1. In accordance with data reported
in Reference 3 the 40-am M406 HE round does not cook-off or deflagrate
until temperstures of 310°F have been reached. Therefore, the
temperatures induced in the attached launchers were well below the
cook-off point of the M406 round.

Table 2.3-1 (U). Temperature Data OF (U)

| . Rear of

Lamcher Rear of Rear of Lannche‘

Type Projectile Primer Housing
Pump - 168 184 200
Pivot 128 183 163
DBCATA 138 182 227

e location of thermocouple isiindicatod by sn arrow in Figure 2.3-1.
42
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(U) The cook-off test disclosed that no problems existed with
a chambered 40-mm round loaded in the launchers during the rapid
firing of 400 rounds from the M16Al rifle. However, this extended
firing did produce a serious effect on the rifle. The heat generated
in firing the 400 rounds caused permanent deformation of the gas tube
and barrel to the extent that these were unserviceable. The barrel
and gas tube on the M16Al rifle with the pump launcher attached were the
most severely damaged. It appears that this condition was attributable
to the effects of the handguard design on the dissipation of heat,
indicating the handguard for the pump launcher to be the most poorly
designed for heat dissipation. Views of the rifles with deformed gas
tubes are in Figures 2.3-1. The handguards employed on the weapons
during the extended firing are shown in Figure 2.3-2.

2.3.4.2 (U) Additional Safety Consideration. After completion of the
safety examination additional unsafe features were disclosed during
test with sll three launcher types. These were as follows:

a. Four instances of inadvertent firing of the pivot launchers
occurred. In each instance the gunner pulled the trigger
on the launcher and the hammer failed to fall, but with
subsequent slight movement of the barrel, the launcher
fired. The inadvertent firings were attributed to
engagement between the barrel lock and the step-like sides
of the barrel-lock slot in the ejector housing, which
prevented proper positioning of the lock. With the barrel
lock held in such a position, actuation of the trigger
disengaged the sear and permitted the hammer to come to
rest on the cocking shaft. With slight pivoting of the
barrel, the lock moved into proper position thus
releasing the cocking shaft and permitting the hammer to
fall and fire the chambered round.

b. The primary sight on the pivot and DBCATA launchers
changed range setting with recoil of the launcher.

¢. Two instances of inadvertent firing of the M16Al rifle
occurred with firing of an attached pivot launcher during
the hot test at +155°F. The weapons were being fired from
a shoulder-held position. Inadvertent firing of the rifle
was attributed to the recoil imparted to the rifle from
firing of the launcher, which sometimes causes actuation of
the trigger of the rifle. The actuation of the trigger
usually does not fire the rifle since the bolt-carrier
group also moves rearward with the firing of the launcher
and the energy of the falling hammer is absorbed by the
bolt-carrier group.
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No inadvertent firing of the M16Al1 rifle occurred
throughout all tests with the firing of the pump or DBCATA
launchers; however, the trigger on the rifle can be
actuated with the recoil of either launcher, Trigger
actuation occurred with the pivot and DBCATA launchers with
all types of 40-mm ammunition when firing from shoulder-
held positions, but with the pump launcher trigger-
actuation occurred only when firing the XM576E1 shot shell
round with the weapon in a solid rest.

It appears that trigger-actuation and inadvertent firing of
the rifle with the firing of any of the attached launchers
must be considered as potentially possible at any time,
depending upon the peculiarities of individual rifle
mechanisms and circumstances. This condition must be
regarded as a safety hazard in the systesm.

As was stated in the foregoing paragraph, the bolt-carrier
group in the M16Al1 rifle moves rearward with the firing of
the attached launcher, This rearward movement causes the
bolt to unlock and partially extract the chambered rifle
round. Subsequently, the bolt sometimes will fail to
return to the locked position under the energy of the
action spring. Since the rifle will not fire without
remedial action when this occurs, the rifle must be
considered rendered temporarily inoperative by the action
of firing the launcher.

A short evaluation was conducted with the XM177E2 submachine
gun to determine if the submachine gun would react to the
recoil of the attached launcher as did the M16Al1 rifle.
The XM177E2 with each of the launchers attached was
assembled in a solid rest and the launcher and submachine
gun were each fired 20 rounds alternately. The M407Al
practice round was fired in the launchers. Additiomally,
20 rounds were fired from the launcher with the submachine
gun fully loaded and the selector set on automatic. It
was found that, as with the M16Al1 rifle, occassional
actuation of the trigger on the submachine gun occurred
with the firing of the pivot and DBCATA launchers and
failures to fire due to opening of the bolt-carrier group
occurred with the pump launcher. Also, the occurrence of
trigger actuation on the submachine gun was experienced

"with the firing of the pivot launcher with the selector set

for automati¢t fire. In all instances throughout the test
this phenomenon was encountered with the M16Al rifle only
when the selector was set for semiautomatic fire. No
unintentional firing of the submachine gun were experienced.




Figure 2.3-1 (U): M16Al1 Rifle Gas Tubes after the Cook-Off Test.
The Arrows Indicate Position where Thermocouples were Attached on

Launcher Housings (V).

45



Figure 2.3-2 (U): Internal Views of Handguards Employed with the
Three Launcher Types. TOP: DBCATA. MIDDLE: Pivot. BOTTOM: Pump.
The Damage (Arrow) to the Handguard on the Pump Launcher Occurred when
the Gas Tube on the Rifle Deformed and Contacted the Side of the

Handguard (U).
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2.3.5 (C) Analysis (U)

With the exception that it is highly improbable, but not
impossible that a high-velocity round could be assembled to the DBCATA
launcher, the requirements of the technical characteristics as outlined
Ain the criteria, par. 2.3.2, were met with all three launchers.

2.4 VELOCITY, ACCURACY, AND DISPERSION TESTS (U)

2.4.1 (U) Obiective

The objectives were:
a. To determine the velocity performance of the test launchers.

b. To determine any effects on the accuracy and dispersion of

.~ the M16Al rifles from attachment and use of the launcher, and
any effects on alignment and security of attachment of the
launcher and sights from firing the rifle or launcher element
of the weapon.

¢. To determine the range accuracy and adequacy of sight
graduations for the test launchers,

.2.4.2 (C) Criteria (U)

It is required that:

a. The attachment of the launcher to the point-fire weapon anr
the subsequent firing thereof, shall not cause a shift in :he
center of impact of the point-fire weapon which exceeds two
mils in deflection or two mils in elevation, when the
weapon is fired either from the prone position with elbows
supported, or from a foxhole position with the weapon

- supported. '

b. The launcher shall, with aimed fire using the M406 cartridge,
~ have such accuracy at all useable ranges up to 200 meters
that one range probable error shall be less than 14 feet
(4.3 meters) and one deflection probable error shall be less
than three feet (0.9 meters).
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2.4.3 (U) Method

2.4.3.1 Velocity Test. All pump and pivot launchers were fired 20
rounds each and the instrumental velocity at 20 feet from the muzzle
was determined. Only three of the DBCATA launchers were fired for
velocity measurements, as the launcher serves only as a launching
platform for the disposable rifle casing; thus, each round fired has a
new barrel. All ammunition was conditioned at +709:2%F for a

minimum of four hours prior to firing.

Firings were conducted from a bench rest. Three M79 grenade
launchers were fired for control purposes,

2.4.3.2 Accuraéy and Dispersion on a Vertical Target. Two launchers of
each model and six M16A1 rifles were tested as follows from a benchrest
position with the weapon supported on a sandbag:

a. Phase 1. The M16Al rifles were zeroed at the 100-meters
range on a vertical target by an expert rifleman and the
sight setting for each was recorded. Three 10-round
groups were then fired with each rifle.

b. Phase 2. Test launchers wére attached and three 10-round
groups were fired from eachrifle using the same sight
setting established in phase 1.

¢. Phase 3. At S0-meters range the lnumchers were zeroed on

‘ a vertical target and three 10-round groups were fired with
each launcher. If a battle sight was provided, three
additional 10-round groups were fired using the battle
sight,

d. Phase 4. Three additional 10-round groups were fired with
the rifles using the sight setting established in phase 1.

e. Phase 5. Three 10-round groups were fired with each
launcher using the sight setting established in Phase 3.

2.4.3.3 Launcher Accuracy. Two expert rifleman each fired a 20-round
group for ground impact at ranges of 100, 200, and 350 meters with each
of two launchers of each model attached to M16Al rifles. Before

- firing for record, the launcher sights were adjusted by one rifleman to
impact the grenades at the 200-meter range. Thereafter, the only sight
adjustment made was to set the sight scale at the appropriate
graduation for each range. The test was repeated with one launcher of
each model attached to an XM177E2 submachine gun. One M79 launcher was
fired for control purroses.
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The foregoing accuracy procedures were repeated with the pivot
launchers using the battle sight and firing 10-round groups at each
designated range on the sight scale.

All firings were conducted from a benchrest with wind
conditions of ten moh and below for ranges up to and including 200 meters
and five mph and below for ranges greater than 200 meters.

2.4.4 (U) Results

2.4.4.1 Velocity Test. The instrumental velocity data for the
launchers &re given in Table 2.4-I.
Table 2.4-1 (U). Velocity Data (U)

The velocity data are in feet per second and are an average of.
20-round groups. '

" Velocities
| Launcher Avg IV 20 ft Variations
' __No. from Muzzle Max Min Mean Extreme Std Dev ;

Cartridge: 40-mm, M407A1 with dummy fuze, lot MA-SP-516.
Launcher: Pump. ‘

u

08  246.5 252.7 237.9 2.6  14.8 5
09 245.2 259.9 240.3 1.4 9.6 2.0

10 238.5 244.0 234.0 2.6 10.0 3.0

11 241.5 248.4 228.6 2.4 19.8 3.8

12 247.5 251.2 241.8 2.1 9.4 2.6

13 246.3 252.0 242.1 1.8 9.9 2.3

14 245.6 249.7 240.9 2.0 8.8 2.5

15 245.4 248.4 242.6 1.7 5.8 1.9 !
16 244.0 246.3 241.2 1.0 5.1 1.3 :
17 238.6 242.4 232.7 1.9 9.7 2.5 ;
18 - 243.6 247.8 240.7 1.5 7.1 1.9

20 237.7 241.8 233.9 2.1 7.9 2.6 :
Avg 243.4 1.9 9.8 2.5

! Launcher: Pivot, ‘

02 240.4 243.9 236.9 2.4 7.0 2.6

03 234.5 237.2 230.1 1.7 7.1 2.1

04 234,.7 238.4 229.3 1.8 9.1 2.3 !
0s 233.4 237.0 229.3 1.6 7.7 2.0 ;
06 238.1 242.7 233.2 1.8 9.5 2.3 i
07 234.7 239.8 228.0 2.4 11.8 3.0 ;
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Table 2.4-1 (Cont'd)

Velocities
Launcher Avg IV 20 ft Variations
No. from Muzzle Max Min Mean Extreme Std Dev
08 235.2 . 239.7 229.9 2.2 9.8 2.7
09 237.1 243.4 229.7 3.1 13.7 3.7
10 234.8 241.5 230.4 2.1 11.1 2.8
11 229.4 236.8 221.6 2.8 15.2 3.6
12 232.6 239.0  223.3 2.4 15.8 3.4
13 232.7 238.7 = 228.0 2.5 10.7 3.1
Avg 234.8 2.2 10.7 2.8
Launcher: M79.
30887 237.0 240.7 231.2 2.1 9.5 2.7
30898 236.0 239.7 232.0 1.6 7.7 2.0
30965 234.2 238.8 231.6 1.4 7.2 1.8
Avg 235.7 1.7 8.1 2.2

lots used in the range-accuracy phase.

‘Note: The following data were obtained with launchers and cartridge

éartridge: 40-mm, DBCATA, M407A1 with M551 fuze, lot 51303-1017.

Cartridge: 40-pm, M407Al, practice, lot MA-79-12.

Launcher: DB.
11, 253.7
12 252.1
13 252.8
Avg 252.9
Launcher: Pump.
12 242.4
13 240.8
Avg 241.6
Launcher: Pivot.
06 231.6
07 232.4
Avg 232.0
Launcher: M79.
30887 234.2

257.7 251.4 1.
256.4 248.8 1.
257.4 245.9 1.

- 1

(- - I~

245.4 238.4 1.8
249.3 233.5 2.7
2.2

240.8 220.9 2.0

19.9

NN
e & s o
F- N RN
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00 Ut p=
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As reported in Jefferson Proving Ground Acceptance Firing
Record 68-1643, the corrected average velocity of lot MA-SP-516 was
253.6 fps with a standard deviation of 2.3 fps, and that for lot
MA-79-12, as reported in Acceptance Firing Record 67-7905, was 251.7
fps average and 2.5 fps standard deviation. Lot MA-SP-516 exceeded the
252.0 fps maximum permissable average velocity for this round, but was
accepted on waiver.

2.4.4.2 Accuracy and Dispersion on a Verticsl Target. Data from the
benchrest firings (phases 1 through 5) to determine the effects on
accuracy of the M16Al rifle from attachment and use of the launcher and
effects on launcher accuracy from use of the rifle, are given in Tables
2.4-I1 and -III. The change in center of impact resulting with the
rifle when & launcher was attached is given in Table 2.4-1V,
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Table 2,4-II1 (U). Launcher Bench Rest Accuracy Data (U)

All target meagurements are in inches and are an average of three

10-round groups at 50 meters range.

Group
Center from

Deviations

Extremes

vert

Launcher Aiming Point Mean vert
No, Hor Vert Radius MNean Std Mean S5td Disp Disp

Spread

Condition: After being zeroed, but befcre firing the rifle (phese

Pump 12 - 3.8
Pump 13 + 8.9
Pivot 06 + 1.1
Pivot 07 + 0.3
DBCATA 11 + 3.9
DBCATA 12 =« 1.4

Condition: Afﬁer-firing the rifle

Pmp 12 - 6.6 * 5.0 3.5
Pmp 13 +* 8.7 - 3.2 400
Pivot 06 -13.5 * 701 3-5
Pivot 07 - 203 * 4.1 207
DBCATA 11 + 3.8 + 4.1 5.5
DBCATA 12 . a.1609 * 6.1 507

Condition: Using the battle sight.

Pivot 06 + 6.0 +15.4 4.6
Pivot 07 + 0.8 + 1.9 4.5

3.9

3.3
3.7

14.4
13.9
13.3
10.8
10.4
12,4

3).

15.1
14,4
14.2
11.9
15.4
13.5

8After-firing inspection disclosed that one-half of the insulator in the
front barrel bracket had broken and fallen out of the bracket and the

other half had moved out of position,

The shift in group location

relative to that recorded in phase 3 was attributed t> the faulty barrel

bracket insulator.




Table 2.4-IV (U). Change in Group Center of Impact
Which Occurred with the Attachment of a
Launcher to the M16Al Rifle (V)

Shift in

Rifle Launcher Group Location®
No. Attached Hor ~Vert
Range: 100 meters.

802660 Pump 12 +0.8 - -0,9
814369 Pump 13 =0,2 " " =0,1
810980 Pivot 06 +1.2 +6.4
813592 Pivot 07 =3,7 +3.9
812453 DBCATA 11 +0,7 +1.5
803828 DBCATA 12 «2,5 +1.2

&The distance and direction of shift is relative to the group location
without a launcher attached.

The attachment of the pivot launcher was the only launcher of the
three types that caused a shift in center-of-impact location of the rifle
that was larger than those resulting in normal group-to-group shifts of
the rifle. The sights on the rifles could be readjusted to compensate
for the shift with latitude remaining for further adjustment. The re-
corded sight settings for the M16Al1 rifles before attachment of the
launchers are given in Table 2.4-V,

Table 2.4-V (U). Recorded Rifle-Sight Settings before
Attachment of a Launcher (U)

Rifle Launcher No, of Clicks®

No. Attached ndage” ~ Elevation¢
802660 Pump 12 21 30
814369 Pump 13 21 32
810980 " " Pivot 06 22 27
813592 Pivet 07 21 29 .
812453 DBCATA 11 8 28 "
803828 DBCATA 12 21 31

%0ne click in windage or elevation moves the bullet impact at 100 meters
approximately 1.1 inch.

bThe figure Tepresents the number of clicks of windage from the extreme
left sight position. The rear sight has a range of 32 clicks of windage.

cThe figure represents the number of clicks of elevation from tho lowest
sight position. The front sight has s range of 40 clicks of elevation,
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The changes in the center of impact of laumcher shot groups
(Table 2.4-1II) occurring with the firing of the rifle were not
greater than variations among individual groups. Only ene DBCATA
launcher experienced a large shift and that was attributed to a faulty
barrel bracket insulator.

The cause for the increase in dispersion of the pivot launchers
with use ¢” 1" battle sight relative to that when using the primary
a{ght was unknown. In the opinion of the gunners the primary sight
with' a peep and front post could be more accurately aligned than could
the open, ladder-type battle sight. The accuracy data on the
horizontal target, as reported in par. 2.4.4.3, does not necessarily
support this, because, in most instances, the group size when using the
battle sight on the pivot launcher was smaller than when using the
primary sight. However, with use, the leaf spring on the primary sight
which holds the front post developed cracks; consequently, it lost
tension and failed to return to position with each round fired. Hence,
an increase in dispersion would result. ' '

2.4.4.3 Launcher Accuracy. The test results of the range accuracy
firings with the launchers conducted to test the accuracy of the sight
graduations on the launcher sights and to determine the dispersion of
the launchers -at the various ranges when attached to the M16Al rifle
are given in Table 2.4-VI. Accuracy and dispersion data with one M79
~ launcher, using the same lot of ammunition, are also given in this
table. The accuracy and dispersion data for the test launchers when
attached to the XM177E2 submachine gun are given in Table 2.4-VII.

Only the pivot launcher was provided with a battle sight. The

accuracy and dispersion data of the pivot launcher when using the
battle sight are given in Table 2.4-VIII.
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- The round-to-round dispersion of the groups at all ranges with

the pump and pivot launchers was comparable., However, the sight on

the pivot launcher was not correctly graduated for the velocity level
-produced by the launchers with the test lot of ammmnition. The firings
with the M79 launcher demonstrated that the M79 sights also did not

fit the test lot of ammunition, in approximately the same manner and to
the same degree as the pivot launcher sights. It should be noted that
the M79 and pivot launchers were comparable with regard to velocity
level. The sights on the pump launcher were reasonably well matched to
the test lot of ammunition; however, the pump launcher fired the test -
lot at approximately ten feet per second higher velocity than did the
pivot or M79 launchers., The battle sight provided for use with the pivot
launcher also was not correctly graduated. ' :

The graduations on the sight for the DBCATA launcher were
accurate at all ranges; however, the round-to-round dispersion when
attached to the M16Al rifle was slightly greater than that of the pump
and pivot launchers.

2.4.5 gU) Analzsis

All three test launchers met the requirements of the technical
characteristics as outlined in the criteria, par. 2.4.2,
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2,5 LOW-TEMPERATURE TEST (-65°F) (U)

2,5.1 (U) Objective

The objective was to determine the functioning performance of the

test launchers under conditions of low temperature,

2.5.2 (C) Criteria (U}

It is required that the launcher be capable of being maintained
and operated under -25°F temperature conditions and desired that it
be capable of the same under -65°F conditions,

2,5.3 (U) Method

4 Three launchers of each model were cleaned, lubricated and
attached to M16Al rifles, The weapons and ammunition were then
subjected to a temperature of -65°F for a minimum of 24 hours prior
to firing., The firing procedure consisted of attempting to fire 20 -
rounds from each of the launchers, and 40 rounds semiautomatically
and 60 rounds in 3-to S5-round bursts from each of the rifles, This
procedure was repeated four times with a reconditioning period at

. temperature for a minimum of 1 hour between each series, Two M79
grenade launchers were fired in a similar manner for control purposes.

2,5.4 (U) Results

The malfunction data recorded in the.low-temperature test are
given in Table 2,5-I,

Table 2.5-I (U). Cold Test Function Data (U)

Launcher
No. Function® Remarks

Ammunition: Cartridge, 40-mm M407A1 with dummy fuze, lot MA-SP-516,
No. of Rounds Fired per Launcher: 100,
Launcher: Pump,

8 42-FX After-firing inspection revealed both bracket
6-FFRL insulators to be badly chipped.
10 1-FX After-firing inspection revealed the bracket
2-FFRL insulators to be broken., Both were replaced
2-Ps with insulators of darker-colored material,

See footnote on following page.
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Table 2.3-I (Cont'd)

Launchef a
No, Function Remarks
11 - 11-FX
4=-FFRL
2-PS

Launcher: Pivot,

9 8-FJ
5-FFRL
2-FER
1-PS

10 15-FFRL
2-PS

il 5«FJ
8-FFRL
2-FER

Launcher: M79,

2 4-FFRL
1-FX

3 9-FFRL
1-FX

Ammunition: Cartridge, 40-mm, DBCATA, M406 with dummy fuze, inert,
lot No. 51303-1018 (60 rounds total), and DBCATA, M407Al,
practice, lot No., 51303-1018 (240 rounds).

8 19-F§

7-FFRL ,
9 26-FS The mounting screw or the sight came loose Curing

3-FFRL firing, After-firing inspection revealed the
front and rear bracket insulators were broken,
Both were replaced with insulators of darker-
colored mterial,

10 26«FFS The mounting screw on the sight came loose
7-FFRL during firing,

8pisassembly and inspection of the rounds identified in the above
table as failures to fire (FFRL) in the pump, pivot, and M79 launchers
disclosed that 44 of the total of 53 had actually fired, with the
propellant burning within the case but failing to generate sufficient
pressures to force the projectile out of the case., The remaining
nine rounds were actual failures to fire and of these four were with
the pump launchers and five were with the pivot launchers, It could
not be determined whether the nine failures to fire were attributable
to the weapons or resulted from defective primers, .
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Of the failures to extract (FX) encountered with the pump launchers,
launcher No. 8 had 42 and launcher No. 10 had one. Inspection of the two
launchers revealed a definite difference in the angle at which the hook on
. the extractor engaged the rim of the case., The angle of the hook on the
extractor in the launcher which had one failure to extract was cut to
slope towards the rim (negative angle), whereas the angle on the extractor
in the launcher which had 42 failures to extract sloped away from the rim
(positive angle). The failure-to-extract problem was attributed to the
positive angle of cut on the extractor hook, At this point in testing,
with the concurrence of AMCPM-RS, all extractors in the pump launchers
at APG were modified to have a negative 3-degree angle., The low tem-
perature test was not repeated to ascertain the competence of the modi-
fication under cold conditions on the basis that the launcher with a
* negative angle on the extractor hook had demonstrated satisfactory
extraction performance in the low-temperature test,

With the concurrence of AMCPM-RS, the Code AA representative re-
placed the 0,016-inch-diameter wire primary sear spring with a-spring
made of 0.022-inch-diameter wire. This modification was made in an
attempt to correct the failure to sear problem and also to correct the
unsafe feature of the trigger remaining in a partially pulled position
as described in paragraph 2.3.4c(4) of the safety examination, The
heavier spring did not correct the unsafe condition and the results of
subsequent subtests showed that it did not correct the failure to sear
mal function, ‘

2.5.5 (U) Analzsis

All of the test launchers were capable of being maintained and
operated at the -65°F temperature. On the basis that the modification
made to the extractor on the pump launcher corrected the failure-to-
extract malfunction, the performance of the pump launcher would be
superior to that of the pivot and DBCATA launchers,

2.6 HIGH-TEMPERATURE TEST (+155°F) (V)

2,6.1 (U) Objective

The objective was to determine the functioning performance of
the test launchers under conditions of high temperature,

2,6,2 (C) Criteria (U)

It is required that the launcher be capable of being maintained
and operated under +125°F temperature conditions and desired that it
be capable of the same under +155°F conditions,
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2.6.3 (U) Method

Three launchers of each model were cleaned, lubricated, and
attached to M16Al rifles, The weapons and ammunition were then sub-
jected to a temperature of +155°F for 12 hours prior to firing, The
test procedure consisted of firing 20 rounds from each of the launchers
and 40 rounds semiautomatically and 60 rounds in 3- to 5-round bursts
from each of the rifles. This procedure was repeated four times
with a reconditioning period at temperature for a minimum of one hour
between each series. Two M79 grenade launchers were fired in a
similar manner for control purposes,

2,6.4 (U) Results
The malfunction data recorded during the hot test are given
in Table 2.6-I.

Table 2,6-1 (U)., Hot Test Function Data (U)

Launcher
No, Function ‘ Remarks

Ammunition: Cartridge, 40-mm, M407A1, with dummy fuze, lot MA-SP-172.
No. of Rounds Fired per Launcher: 100,
Launcher: Pump.

8 Satis " The glue on the handguard broke loose, which
allowed the handguard to slide along the
barrel of the launcher,

10 Satis Twenty slightly riveted primers occurred.

11 Satis
Launcher: Pivot,

09 S-FJ The sight shifted range setting during firing

3-FRRS of the launcher,
10 2-FJ Same remark as with pivot-launcher No. 9,
4 -FFRR
11 2-FJ Same remark as with pivot-launchers No. 9 and
; 1-FER 10. The two occurrences of inadvertent fire
: 7-FFRR occurred with the rifle during the firing of
- 4-§RRS _ the last 20-round cycle from the launcher,
‘ 2-IAVF ‘

Launcher: M79,

2 Satis
3 1-FX
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Table 2.6-1 (Cont'd)

Launcher ‘
No. Function Remarks

Ammunition: Cartridge, 40-mm, DBCATA, M407A1, practice lot 51303-1018,
Launcher: DBCATA.

8 12-FS The sight shifted in range-setting during firing
3-FFRR of the launcher and the sight-mount screw came
7-FRRS loose during firing of the rifle,

9 ' 21-FS Same remark as with DBCATA No, 8.
8-FFRR
6=-FRRS : '

10 9-FsS Same remark as with DBCATA Nos. 8 and 9.
o 7-FFRR
2-FRRS

The two instances of inadvertent firing of the M16Al rifle were
attributed to recoil imparted to the rifle from firing of the attached
launcher. The recoil caused the trigger on the rifle to actuate;
subsequently, the hammer failed to remin seared and fell, Usually,
the fall of the hammer under these circumstances does not fire the
rifle because the bolt-carrier group is recoiled rearward with the
firing of the launcher and the energy of the hammer is absorbed on the

carrier,

Further discussion of the failure of the rifle to remain seared
with the firing of the launcher is contained in paragraph 2,3.4 of the
safety examination,

The occurrence of riveted primers with one of the pump launchers
was an indication of excessive headspace which, on the pump launcher,
is controlled by the extractor. The riveting was only slight and did
not occur with all rounds, Measurement of the distance between the
tip of the extractor hook and the breech face disclosed 0,093 inch on
the launcher which was experiencing riveted primers and 0,084 and
0.085 inch on the other two launchers, A similar measurement on the
pump launchers in the reliability test disclosed that two of the three
launchers had a headspace of 0,90 inch and the third a headspace of
0.080 inch, No problems of riveted primers or indications of such
occurred during the reliability test, Based on the foregoing the
tolerances for headspace in the pump launcher should be 0,085 % 0,005
inch, ‘

After-test inspection disclosed the barrel bracket insulators
on all pump launchers, including those on launcher No, 11 which were
of new material, to be chipped but still serviceable, Those in
DBCATA launcher Nos., 8 and 10 were also broken and were replaced with
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insulators of the new material, Also the barrel bracket screws on all
of the pump launchers were bent in'the area where the head joins the
body of the screw, The bent screws were replaced With screws of longer
length, :

Inspection also disclosed that the leaf spring which held the
bracket for the peep sight in position on the sight for DBCATA
launcher No, 8 had taken a set, This allowed the peep sight to move
out of position. A new spring was installed by the Code AA
representative. ‘

2.6.5 (U) Analysis
All three launcher types were capable of being maintained and
operated under +155°F temperature conditions; however, the function

performance of the pump launcher was superior to that of the pivot
and DBCATA launchers..

2.7 STATIC DUST TEST (U)

2.7.1 (U) Objective
. The objective was to determine the functioning performance of

.the test launchers after being subjected to adverse conditions of
dust,

©2,7.2 (C) Criteria (U)

It is desired that the launcher provide the highest possible
degree of functioning reliability, consistent with meeting other
requirements, under exposure to adverse environmental conditions of
dust,

2,7.3 (U) Method

Three launchers of each model were cleaned, lubricated, and
attached to M16Al rifles, Each launcher was then loaded, the safety
placed on the SAFE position, muzzle taped shut, and with 9 rounds of
bandoleered ammunition, placed in the dust box and exposed to a blast
of dust for 1 minute top side up and for one minute upside down.

The dust mixture was as specified in MIL-E-5272C (ASG), commonly
referred to as silica flour. The mixture was poured at a rate of

five pounds per minute through the pour hole while the blower was
turned at an approximate handle speed of 60 rpm. Before firing,

the shooter removed the tape from the muzzle and attempted to clean.
the excess dust from the congested areas on the launcher and ammunition
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by shaking, blowing, and wiping with the bare hands. Each launcher was
then fired ten rounds, The rounds from the DBCATA launchers were fired
to impact on a vertical target at 50 meters in order to determine the
influence of dust on the positioning angle of the DBCATA cartridge in
the launcher.

2.7.4 (U) Results
The results of the static dust test are given in Table 2,7-I,
The dispersion data for the DBCATA launchers are given in Table 2,7-I1I,
Table 2,7-1 (U). Static Dust Test Function Data (U)

Launcher
No, Function ' Remarks

Ammunition: Cartridge, 40-mm, M407A1, with dummy fuze, lot MA-SP-516.
No, of Rounds Fired per Launcher: 10,
Launcher: Pump.

8 Satis
10 Satis
11 Satis

Launcher: Pivot.

09 6-FJ Sand within the ejector-housing made the operation

of the ejector sluggish,
10 3-FJ . Same remark as with pivot launcher No. 09,
11 1-FJ Same remark as with No, 09,

Launcher: DBCATA, ‘
Ammunition: Cartridge, 40-mm, DBCATA, M407Al, practice, lot 51303-1015,

8 1-FJ
1-FS

9 1-FS

10 3-FJ
2-FS

After-firing inspection revealed only small traces of dust
within the trigger housings of any of the launchers. However, the
accumulation of sand within the ejector housing of the pivot launcher
and around the round retainers of the DBCATA launcher increased
friction between operating parts and caused some of the ejection
problems,
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The inspecticn also disclosed that slight burring and deformation
of the sides of the barrel-lock slot in the ejector housing of the
pivot launchers had occurred.

Table 2.7-11 (U)., Dispersion Data Obtained with the DBCATA
Launchers in the Dust Test (50 Meters) (U)

Deviation, in. Extreme
Launcher Horizontal Vertical Dispersion, in.
No. MR Mean Std  Mean Std  Hor Vert Spread
8 5.7 4.3 5.3 3.1 3.9 14,2 12,7 17.0
9 8.0 3.8 4,4 6.1 9.3 11,2 33.3 33.6
10 6.7 3.9 4.8 4.8 6.1 13.3 20.0 20,1
Avg 6.8 4.0 4.8 4,7 6.4 12,9 22,0 23.6

Comparison of the 50-meter diSpersion data from Table 2.7-II with

~ that in Table 2.4-111, which was fired with DBCATA launchers under clean

field conditions, shows that the accumulation of dust on and around the
breech face and round retainers did not cause the dispersion to increase.

2.7.5 (U) Analysis

All three launchers were operable under the conditions of the
static dust test; however, the functioning performance of the pump
launcher was superior to that of the pivot and DBCATA,

69



2,8 (U) UNLUBRICATED TEST

2.8.1 Objective

The objective was to determine the functioning performance of
the test launchers when in an unlubricated condition.

2.8.2 Criteria

The launcher shall function reliably in an unlubricated
condition, .

2,8.3 Method

Three launchers of each model were cleaned with quick-drying
solvent (PS-661-B), not lubricated, and attached to M16Al rifles, Each
launcher was then fired ten rounds, Since the DBCATA launciher featured
automatic ejection and cocking, five of the ten rounds were fired with
the weapon held loosely in the hands to determine if variations in
rigidity with which the weapon were held influenced these automatic
actions,

2.8.4 Results

The function data for the unlubricated test are given in Table
2.8-10

Table 2,8-1 (U)., Function Data for Unlubricated Test (U)

Launcher
" No, Function - Remarks

Ammunition: Cartridge, 40-mm, M407A1, with dummy fuze, lot MA-SP-516.
No. of Rounds Fired per Launcher: 10.
Launcher: Pump, ,

8 ' Satis The safety could not be moved to the "SAFE"
position without first depressing the
detent with a small screwdriver.

10 Satis Same remark as with pump launcher No. 8.

11 Satis Same remark as with pump launcher No. 8.
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Table 2.8-1 (Cont'd)

" Launcher
No. Function ‘ ‘ Remarks

Launcher: Pivot,

09 +  3-FJ
10 2-FJ . ‘
11 4-FJ The primary sight shifted range setting

during firing of the launcher,

Launcher: DBCATA, ‘
Ampunition: Cartridge, 40-mm, DBCATA, M407A1, practice, lot 51303-1017,

8 3-FJ
9 8-FS
10 S=-FJ

6=FS

, The failure of the safety on the pump launcher was due to
binding of the detent in the housing. In moving the safety to the
“SAFE" position, the detent must be depressed into the housing of the
launcher. The radius of the contact surface between the tip of the
detent and the safety was very sharp; consequently, when the gunner
attempted to move the safety to the "SAFE" position the action forced
the tip of the detent downward and caused the binding action. An
application of lubricant to the detent heiped to alleviate the problem,
but did not correct it completely., The addition of material on the
bottom side of the safety assembly to increase the radius of the
contact surface with the detent would probably correct the problem.

After-firing inspection of the sight for pump launcher No, 11
disclosed the bracket on the sight arm for the rear sperature to be
bent. This was not attributed to the unlubricated condition, but to
.the fragility of the sight. The angle and manner of the bend
indicated that the weapon had been laid on the left side with the rear
aperature folded out to the "fire" position. ' '

2.8.5 Analzsis

The function performance of the pump launchers was superior to
that of the pivot or DBCATA launcher; however, the shortcoming relative
to the safety on the pump launcher requires correction.

4
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2.9 (U) WATER SPRAY TEST

2,9.1 Objective

The objective was to determine the effect of simulated heavy
rainfall on the functioning performance of the test launchers,

2,9,2 Criteria

Same as for par. 2.72, except that the adverse condition was
- simulated heavy rain, _ '

2,9.3 Method

Three launchers of each model were cleaned, lubricated and
attached to M16Al rifles. Each launcher was then subjected to a spray
of water from a special shower head positioned about 3 feet above the
weapon. The spray of water fell at a rate of approximately 0.4 inch
per minute or 24 ¢ 3 inches per hour., The average air and water
temperature throughout the test were +75°F and +63°F respectivelys While
being subjected to the water spray, the launchers were fired as '
outlined in Table 2,9-1. The ammunition was not subjected to the water
spray except for the initial round of sach phase which was cham™ered in
the launchers.

'l'abln 2.9-1I (U), Firing Sequence for Water-Spray Test (U)

Cumulative ,
Exposure Exposure Cumulative
T.aa, Time, Rain, Rain
Test Condition min win in,  in,
Weapon Horizontal
Launcher empty, breech clessd 5 5 2.0 2.0
Loaded 5 10 2.0 4.0
Fire 5 rounds 4 14 1.6 5.6
Launcher empty, breech closasd 5 19 2,0 7.6
Loaded 5 24 2,0 9.6
Fire 5 rounds 4 28 1.6 11,2
Weapon Muzzle Up
Launcher empty, breech closed 5 33 2,0 13.2
Loaded S 38 2,0 15,2
Fire S rounds 4 42 1,6 16.8
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Table 2,9-I (Cont'd)

Cumulative
Exposure Exposure Cumulative.
‘ Time, Time, Rain, Rain
. Test Condition min min in, in,

Launcher empty, breech closed 5 47 2.0
Loaded 5 52 2.0 .20.8
Fire 5 rounds 4 56 1.6

Weipon Muzzle Down

Launcher empty, breech closed S 2.0 24.4
Loaded : S 66 2.0 26.4
. Fire 5 rounds 4 70 1.6 28.0
Launcher empty, breech closed 5 75 2.0 30.0
Loaded 5 80 2.0 32.0
Fire 5 rounds 4 84 1.6 -

2.9.4 Results

The function data for the water spray test are given in Table
-2.9-11,

Table 2.9-!1 (U). Function Data for Water Spray Test (U)

Launcher
No, Function : Remarks

Ammunition: Cartridge, 40-mm, M407A1, with dummy fuze, lot MA-SP-516.
No. of Pounds Fired per Launcher: 30,
Launcher: Pump.

8 Satis Safety could be operated with no problem,

10 Satis The safety could not be moved to the "SAFE"
position at the start of the test but
approximately half way through the exercise
it could be operated.

1 Satis The safety could not be moved to the '"SAFE"
position except with use of a screwdriver
to depress the detent.

Launcher: Pivot,

09 9-FJ
10 3-FJ
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Table 2.9-11 (Cont'd)

Launcher
No, - Function Remarks
11 16-FJ The failure to fire occurred in the first

L)

1-FFR cycle of five rounds, The firing pin was
striking high on the primer at the 12 o'
clock position, The rear bracket was
locsened and the indents thereafter were
lower, but still slightly off center,

Ammmition: Cartridge, 40-mm, DBCATA, M407A1, practice, lot 51303-1015,
Launcher: DBCATA.

8 Satis

9 1-FS

10 1-FJ Both failures to fire occurred on the first
1-FS round after a conditioning period. The
2-FFR | first occurred in the muzzle up position

and the second in the muzzle down position.
The indents in both rounds appeared to be
light, but neither would fire on second
attempts,

After-firing inspection revealed the safety-detent spring on
launcher No, 11 to be kinked. A new spring was assembled but the
safety still could not be actuated. A new safety assembly was installed
which alleviated the problem, but did not correct it emtirely,

2,9,5 Annlzsis

All three launchers were operable under the conditions of the
water spray test, but the functioning performance of the pump was
superior to that of the pivot and DBCATA launchers.

2,10 (U) DYNAMIC DUST TEST

2.10,1 Obioctiva

The objective was to determine the functioning perfornance of
the test launchers under conditions of blowing dust,
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2,10,2 Criteria

Same as for par, 2.7.2.

2,10,3 Method

Three launchers of each model were cleaned, lubricated, and
attached to M16Al rifles. Each launcher was loaded, the safety placed
on the SAFE position and with 14 rounds of ammmition in bandoleers
placed in the dynamic dust chamber, The weapons and ammmition were
then exposed to blowing dust which was introduced into the dust chamber
at an approximate rate of two pounds per minute., The blower was turned
at a handle speed of 60 rpm. Each launcher was then fired 15 rounds
employing a rate of fire of approximately one round each ten seconds
which made a total time in the blowing dust of approximately 2-1/2
minutes provided no problems were encountered, The dust mixture was
the same as that described in paragraph 2.7.3, :

2,10,4 Results

The function data recorded during the dynamic dust test are
given in Table 2,10-1,

Table 2.10-1 (U). Function Data for Dynamic Dust Test (U)

Total Time
Launcher in Dust
- No, Function Min ' Sec Renrks

Ammmition: Cartridge, 40-mm, M407A1 with dummy fuze, lot MA-SP-516,
No. of Rounds Fired per Launcher: 15,
Launcher: Punmp.

8 Satis 2 30 After completion of the test
the safety could not readily
be moved to the SAFE position

until after several attempts

‘ were made,
10 Satis 2 30 - The safety functioned properly.
11 Satis 2 30 The safety functioned properly.
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Table 2.10-I (Cont'd)

Total Time
Launcher in Dust
No, Function Min  Sec Remarks

Launcher: Pivot,

09 5-FER 3 30 The test was stopped after
7-FJ : three attempts were made to
fire the eleventh round.
Prior to this time four
other occurrences of the
same malfunction had been
experienced. Inspection of
the launcher showed the
ejector to be in the forward
. position, The chambered
round and the other four
rounds which had been
ejected after attempts to
fire disclosed no trace of

: firing pin indent.
10 4-FJ 2 30
11 . 5eFJ 2 36

Ammunition: Cartridge, 40-mm, DBCATA, M407Al, practice, lot 51303-1015.
Launcher: DBCATA, :

8 5-FJ 2 30

9 Satis 2 30

10 . 11=FJ 3 05 Three attempts were made to
1-FS fire one round. In each
1-FFR instance the firing pin

moved forward, but failed to
indent the primer., Inspection
revealed the round to be
assembled under only one

round retainer. The
malfunction was charged to
personnel error,

After-test inspection of the trigger-housings disclosed very

little dust within the housing of any of the launchers, However, the
inside of the ejectors on the pivot launchers were coated with dust,
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2,10,5 Analzsis

The malfunction performance of the three launchers showed that
only the pump launcher functioned reliably under conditions of blowing

dust.

2,11 (U) MUD TEST

2.11.1 U) Objective

The objective was to determine the functioning performance of
the test launchers after being subjected to adverse conditions of mud,

2,11.2 (V) Criteria

Same as in paragraph 2,7.2, except that the adverse condition
was mud, ‘ -

2.11,3 (U) Method

Three launchers of each model were cleaned, lubricated, and
attached to M16Al rifles. Each launcher was loaded, the safety placed
on the SAFE position, and with the muzzle taped shut submerged in a
mud mixture for 60 seconds, The mud mixture consisted of ten pounds
of red clay to two pounds of clean river sand to eight quarts of water.
Prior to firing, an attempt was made to clean the weapon by wiping with
the bare hands and jarring. An attempt was then made to fire ten
rounds. The ammunition was not subjected to the mud except for the
initial round which was chambered in the launcher.

 2.11.4 (U) Results

The function data recorded during the mud test are given in
Table 2,11-I,
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Table 2,11-I (U). Function Data for Mud Test (U)

Launcher

No, Function

Remarks

Ammmition: Cartridge, 40-mm, M407Al with dummy fuze, lot MA-SP-516.

No. of Rounds Fired per

Launcher: Pump,

8 ‘ Satis
10 Satis
11 ‘ Satis

Launcher: Pivot,

09 2-FER
. 2-FRT

1-CLF

2-FJ

10 3-FJ
5-CLF

11 2-FJ
6~CLF

Launcher: 10,

The safety was actuated once and then the
detent plunger could not be depressed
without the use of a small screwdriver,

Same remark as with pump launcher No, 8.

Same remark as with pump launcher No. 8.

. The failures of the ejector to return

occurred with the loading of the second
and third round. The trigger could not be
pulled to fire the third round., At this
time the weapon was turned upside down and
approximately a quart of water was poured
into and on the bottom of the trigger
housing., The trigger was still difficult
to pull, but could be actuated,

The trigger was very difficult to pull and
the launcher barrel was hard to pivot.

The trigger could not be pulled to fire the
ninth round. As with launcher No. 9,
approximately a quart of water was poured
into and on the bottom of the trigger
housing. The round was then fired.
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Table 2,11-I (Cont'd)

Launcher
No, Function Remarks

' - : Ammunition: Cartridge, 40-mm, DBCATA, M407A1, practice, lot 51303-1015.
% Launcher: DBCATA,

8 The initial round fired, ejected, and the
' firing pin seared, The second round was
loaded, but the sear would not release the
firing pin when the trigger was pulled.
Approximately a quart of water was poured
over the breech and trigger of the launcher,
and the charging handle was pulled rearward
several times, but the sear still would
not release the firing pin with the
actuation of the trigger. The test was
e ‘ ’ terminated. '
. 9 Same remark as with DBCATA launcher No. 8.
10 Same remark as with DBCATA launcher No. 8.

After-test inspection of the inside of the housings of the|
launchers disclosed only slight traces of mud in the pump launcher and
heavy concentrations in the pivot and DBCATA launchers., The difficulty
with the trigger and cocking levers on the pivot launcher was attributed
& "to mud on and around the sear and cocking shaft and between the top of
3 the trigger and the launcher housing. The mud between the top of the
N trigger and the launcher housing prohibited movement of the trigger and
: required the gunner to pull the trigger several times in order to cause
B ‘ the sear to release the hammer., The failure of the DBCATA launchers was
attributed to mud between the contact surfaces of the sear and the
firing pin which prohibited the release of the firing pin with actuation

of the trigger.

As in the static dust test, par. 2,7, plans were to target the
DBCATA launchers at 50 meters with the launcher in a muddy condition.
However, due to termination of the test after the firing of one round
this could not be accomplished. i

3o |
i

2.11,5 Malzs:ls . |

The design of the pivot and DBCATA launchers was such as to
permit ready entry of mud into vital working parts, with consequent
deleterious effects an operation. The pump launcher design was
superior to the other two models in this respect.
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2.12 (U) SALT-WATER IMMERSION TEST

2.12.1 Obiective

The objective was to determine the deleterious effects of
immersion in salt water on weapon performance,

2.12.2 Criteria

Same as in par. 2,7.2, except that the adverse condition was
immersion in salt water,

2,12,3 Method

Three launchers of each model were cleaned and lubricated.
Each launcher was then submerged in a salt-water solution for 60
seconds, The solution was composed of 20 per cent salt to 80 per cent
water, by weight. The salt did not contain more than 0.1 per cent
sodium iodide nor more than 0.2 per cent impurities, After removal from
the salt water, each launcher was attached to an M16Al rifle, fired 5
rounds, and then exposed to the heat and humidity conditions as shown in
Table 2,12-1I for a period of ten days. Within the 10-day period,
additional 5-round complements were fired on the third, fifth, eighth,
and tenth days without the aid of cleaning or additional lubricant,
The ammunition was not immersed in the salt-water solution.

Table 2,12-1 (U). Heat-Humidity Storage Schedule (U)

No. Hrs Temperature, °F Relative Humidity
2 ' Increase to +105 85 to 90
16 Maintain at +105 ¢ 3 " 85 to 90
2 Decrease +105 to 70 95 ¢ 2
4 Maintain at +70 ¢ 3 95 ¢ 2

One of the three launchers of each model was stored with a
round chambered and an attempt was made to fire this round without prior
removal from the launcher chamber. The other two launchers of each
model were stored in an unloaded condition,

2.12.4 Results
The function data r-corded during the saltewater immersion test
ars given in Table 2.12-1I,
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Table 2.12-I1 (U). Function Data for Salt-Water
Immersion Test (U)

Launcher ‘
No. Function ' Remarks |

Ammunition: Cartridge, 40-mm, M407A1 with dummy fuze, lot MA-SP-516, i
No. of Rounds Fired per Launcher: 25. ' L
Launcher: Pump. . ' ' '

8 Satis
10 . Satis

11 Satis

Launcher: Pivot.

09 9«FJ :
10 2-FFRL The failures to fire occurred on the fifth
10«FJ and tenth days with the first round which
was stored in the chamber of the launcher®.
11 1-FFRL - " The failure to fire occurred on the first

10-FJ round of the test.. The indent in the
. primer was extremely high at the
12 o'clock position, The rear barrel
bracket was loosened which centered the
primer indent on subsequent rounds. The
failure to fire was charged to personnel
error.

Ammmition: Cartridge, 40-mm, DBCATA, M407A1, practice, lot 51303-101S, (
Launcher: DBCATA

8 2-FFRL The primers in both rounds were deeply
indented. One occurred on the eighth day
and the other on the tenth day.

3-FS
9 4-FS
10 Satis

*Both rounds had light indents in the primers and fired on ths second
attempt., The malfunctions were attributed to water accumulation in the

. plunger assembly which created a hydrostatic condition within the
assembly. This did not occur with the other two pivot launchers
because the cocking levers were depressed in the loading-action and
this actuated the plunger and forced the water from the assembly.
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After-test inspection of the lawunchers disclosed the working
parts within the trigger housing of the pump launcher to have a severe
concentration of rust, Particularly, the firing-pin spring showed a
heavy build-up of corrosion with marked pitting and etching. The
cocking lever showed some etching through the plating in the area where
the arms of the lever straddle the firing pin. A heavy accumulation of
rust was present within the firing pin well, but this was attributed
to contact with the firing pin spring. Add:.tionally, on the pump
launcher, the front barrel bracket was approximately 80% rust covered
with some pitting and the heads of the retaining screws for the sight
base and the knob on the mounting screw were 75% rust covered with
pitting and etching.

No rust was found on the parts within the trigger housings of the
pivot and DBCATA launchers, The only rust found on the pivot was on
the heads of screws and on the barrel brackets, The surface area of the
roumd retainers on the DBCATA launcher was 10% rust covered with slight
pitting. The breech buttons and the heads of the retainer screws were
50% rust covered with some etching., The sight on the DBCATA launcher
being of the same design as that for the pump showed rust 1n a similar
manner.

2,12,5 Analysis

The pump launcher experienced more rust accumulation on working
parts than did either the pivot or DBCATA launchers. The functioning
reliability, of the pump launcher, however, was superior to that of
either of the other two models,
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2.13 RELIABILITY AND DURABILITY (U)

2,13.1 (U) Objectives

The objectives were:

a,

b.

To determine the reliabiiity of the test launchers,

To determine if the attachment and use of the test launchers,
particularly extended use, is detrimental to the M16Al

rifle,

2,13.2 Criteria ()]

b.

" (C) The launcher shall be capable of firing af least 1000

rounds without incurring broken or unserviceable parts.

(U) The attachment and subsequent use of the launcher shall
not be detrimental to the accuracy or function performance

of the MI6Al rifle,

2,13.3 (U) Method

Three launchers of each model were attached to M16Al rifles
and fired 1000 rounds each, The rounds previously fired for velocity
were counted as part of the 1000-round total, After each 200 rounds
of firing, all launchers were cleaned and lubricated, and the following

measurements were recorded:

a,
b,
c.
d.
e.

f.

Cocking or charging force.
Safety actuation force.
Firing-pin indent,

Firing-pin energy.

Firing-pin protrusion.

Trigger pull.

Additionally, velocity measurements of the first and last ten
rounds of each 200-round group were obtained., The ammunition fired for

velocity was temperature conditioned at +70° % 2°F,
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Also, at the beginning of each 200-round cycle, the launcher
and rifle to which the launcher was attached were fired altornately
for 20 rounds in order to determine the occurrence of rifle fzilures
to fire and failures to remain seared due to recoil imparted to the
rifle from firing the launcher, For the foregoing firing the rifle
selector was set on semiautomatic. The procedure was then repeated
with the rifle selector set on automatiz, tut no attempt was made to
fire the rifle until after 2U :ounds had been fired with the attached
launcher, After each 100 rounds of firing with the launcher, the
rifle was fired 100 rounds semiautomatically and 100 rounds automatically.,

Since the DBCATA launcher features automstic ejeccion and
cocking 20 rounds of the 100-round test were fired with the weapon
held at various attitudes to determine the effects on the automatic
actions, The various positions are as follows: ,

a. Held loosely in the hand:.

b, Held normally at an elevation of 45 degrees.
C. ‘Held loosely at an elevation of 45 degrees.
d, Held normally at a depression of'80 degrees,
e, Held loosely at a depression»of 80 degrees.,

Prior to the test, after firing 500 rounds, and following
completion of 1000 rounds of firing with the launchers, three 10-round
accuracy groups were fired at 100 meters with each of the rifles and
at 50 meters with each of the launchers, .

2,13.4 Results (U)

(U) The function data recorded for the three types of launchers
during the 1000-round reliability test are given in Tables 2,13-1, -II,
and -III, Included in the tables are the rifle failures to fire and
failures to remain seared which occurred due to recoil imparted to the
rifle from firing the launcher, The M16Al rifle performance data
obtained during the launcher reliability test, excluding those rifle
malfunctions considered attributable to the attached launcher are
summarized in Table 2. 13-X.

(U) The launcher measurements recorded at the start of the test
and after each 200-round group of the 1000-round test are summarized in
Table 2,13-IV, The velocity performance of the pump and pivot launchers
throughout the test are summarized in Table 2,13-V and the velocity
data for the DBCATA launcher are given in Table 2.13-VI, The accuracy
data obtained with the launchers and rifles at the beginning of test,
at the 500-round stage and after test are given 1n Tables 2.13.VI1 and
<VIII,
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CONFIDENTIAL

Figure 2,13-1 (C): Parts for Firing-Pin-Stop, (1) Modified Firing
Pin, (2) Firing-Pin-Stop., (3) Spring., (4) Dowel Pin, The Arrow
Indicates the Hole in the Launcher liousing for the Dowel Pin Which Re-
tains the Firing-Pin-Stop (U),

Figure 2.13-2 (C): LEFT: View of the Face of the Breech on a
DBCATA Launcher as Initially Received for Test, RIGHT: View Showing
the Slot (Arrow) Which Was Cut for the Installation of the Firing-Pin-
Stop ('1).
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Table 2,13-VI (U). Velocity Data Recorded at End of the
Reliability Test with the DBCATA Launcher? ()

Launcher Velocities, £psb

Avg 1V

+ 20 Feet . Variations

Launcher from Std

No. Muzzle Max Min Mean Extreme Qg!_
Cartridge: 40-mm, DBCATA, M407A1, lot 51303-1017.

DB14 252.9 258.5 248,9 2.3 9.6 2.8

DB15 251.1 254.3 247.5 1.6 6.8 2.0

DB16 250,9 255.6 248.1 14 7.5 1.8 .

Avg 251.6 ‘ 1.7 8.0 2.2

3Since the DBCATA launcher is only a launching platform for the disposable-
barrel cartridge, velocity measurements were not recorded throughout
the test as each round has a new barrel and the velocity data were mn1n1y
to determine velocity loss resulting from barrel wear,

DAll data are an average of 20 rounds,

The stoppage rates per 100 rounds fired for the three pump
launchers throughout 1000 rounds of firing were 3.8, 0.5, and 0. 6:
similarly, for the pivot launchers, the rates were 13.2, 11.3, and 22, 3
and those for the DBCATA were 2.8, 3.8, and 1.1.

No detrimental effects from the partial primer punchouts were
observed with either the pump or pivot launcher. Inspection of firing
pin contour, diameter, and protrusion failed to reveal any conclusive

cause for the partial punchouts,

After-test inspection of the pump launchers showed that some
deformation and errosion had occurred around the firing-pin hole,
This condition was attributed to the flowback of the primer around the
firing pin tip, The design of the pump launcher was such that the
firing pin remained in the forward position after firing with the tip
protruding through the breech until the gunner reloaded the launcher.
No detrimental effects on laincher performance was noted from this

condition,

As in other subtests, the mounting bracket screws on the pump
launchers bent and deformed in the area where the head joins the body
of the screw. At the start of the reliability test (Table 2.13-I) the
mounting bracket screws which were in the launchers as initially re-
ceived were replaced with longer screws by the Code AA representative, This
‘'did not eliminate the problem, None of the screws broke but the bending
and deformation hindered the removal and attachment of the launcher to
the rifle, and undoubtedly aggravated the breaking and chipping of barrel
insulators, as the bending and deformation of the mounting screws
loosened the mounting bracket.
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The firing of the DBCATA launchers while held loosely in the
hands and at various attitude positions as described in the methods
paragraph was accomplished during the last 200-round cycle of .the
reliability test (Table 2.13-11I), = No problems or malfunctions
occurred which were attributatle to the various hand-held positions,

Broken or unserviceable parts were experienced withiall three
launcher types during the reliability test, The pump launcher experienced
broken and chipped barrel bracket insulators, the safety could not be
actuated on one launcher due to use, the handgrip on one launcher had
to be reglued, and the replacement of extractor springs was required.

The pivot launchers demonstrated excessive wear on the sides of the.
barrel-lock slot which caused failures to fire, Also, the flexible leaf
spring in the primary sight developed cracks around the retaining rivet
which allowed the spring to lose tension,

The DBCATA launcher was modified with the addition of a
firing-pin-stop in an attempt to correct the failure-to-sear malfunction
and then an inadvertent fire occurred which was directly associated
with the modification. Consequently, a stronger primary sear spring was
installed, Also, the positioning-stud on one launcher sight sheared
and as with the pump launchers the barrel-bracket insulators broke and

chipped.

The velocity performance data recorded with the pump and pivot
launchers during the reliability test showed no degradation from the
firing of over 1000 rounds, The bore measurements before and after
test for the reliability-test launchers are contained in Appendix I.

‘ The group dispersion data presented in Table 2.13-VII show
that dispersion performance of the launchers was not degraded by the
extended firings of the reliability test, The shifts in center-of-
impact between groups fired at different stages during the reliability
test were attributed to inadequacies of the sights on all three
systems, The sights on the pump and DBCATA continually came loose
during test and the sight on the DBCATA launcher shifted in range
setting with the recoil of the launcher, The sight on the pivot
launcher shifted in range setting and also the leaf spring which holds
the front sight post lost tension, with the result that the front
sight would fail to return to position after a round was fired.
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The shift in center-of-impact of the groups fired witﬁ the M16A1
rifles (Table 2.13-VIII) were statistically analyzed, The results are
given in Table 2,13-X,

Table 2,13-VIII (U). Rifle Accuracy Data Obtained During the
Reliability Test-of the Launcher (100 Meters) (U) .

Center of Impact Location®
After

Weapon ‘Before Test - After 500 Rds 1000 Rds
Identification Hor Vert "Hor Vert . Hor Vert

Cartridge: 5.56-mm, ball, M193, lot TW-18249,

Pump 14 -0.5 *3.2 ;-3.2 00.8 ‘O.S ’109
Pump 15 =0,2 +2.3 -1,1 +0,1 -1,3 -0.2
Pump 16 -l.8 "'008 .103 ‘lno * -204 '109
Pivot 02 +0,2  +5,1 +1,2 +0.2 +0.8 +0.3
Pivot 03 +0,2 +3,2 =0.7. +1.9 -1.0 +3.8
Pivot 08 -0.2 +2,8 +0.1 4,3 +2,1 3.6
DBCATA 14 =0,2 +2,7 +3.1 +0,2 +1,5 -1.5
DBCATA 15 -0.1 +6,1 +4,1 +1.4 +0.3 +1.9
DBCATA 16 0.0 +4,2 -2.4 +0.4 -2,2 +0.7

8The center-of-impact locations are an average of three 10-round
groups and are in inches re¢lative to the aiming point,

Table 2,13-IX (U). Statistical Analysis of Group Center-of-
Impact Shifts with the M16Al1 Rifle (U)

Legend: S = Statistically significant differences (95% confidence).
NS = Statistically nonsignificant difference.

Rifle
Serial Attached Rounds Fired
No. Launcher to to
805412 = Pump 14 S NS
.803820 Pump 15 S NS
807688 Pump 16 NS NS
812573 Pi.ot 02 S NS
722159 Pivot 03 - NS NS
812895 Pivot 08 S S
808430 DBCATA 14 S NS
808191 DBCATA 15 S . S
809325 DBCATA 16 S NS
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2,13,5 Analysis (U)

. (C) None of the launchers met the requirements of the technical
characteristics that the launcher be capable of firing at least 1000
rounds without incurring broken or unserviceable parts,

(U) Other than the rifle failures to fire and failures-to-
remain seared, which were induced due to launcher recoil, the function
performance of the M16Al1 rifle (Table 2.13-X) was not degraded with
the attachment of the launcher. However, the significance of the
induced malfunctions must not be under rated., The failures to fire were
due to the bolt group in the M16Al rifle moving rearward with the
firing of the attached launcher and sometimes failing to return to the
locked position. Since the rifle will not fire when this occurs, with-
out remedial action, the rifle must be considered rendered temporarily .
inoperative by the action of firing the launcher. Obviously, this is
undesirable and must be assessed from the viewpoint as to whether
training of the user can accommodate this condition or is a mechanical
solution required.. From the engineering viewpoint this was classified
as a shortcoming to the system, :

Table 2.13-X (U). MI16Al Rifle Function Data Obtained During
the Launcher Reliability Test (U)3

Rifle No.
Serial Attached Rds Mal-
No, Launcher Fired functions Remarks

Ammunition: Cartridge, 5.56-mm, M196, lot TW18249,

805412 Pump 14 1900 0
803820 Pump 15 1900 0
807688 Pump 16 1900 0
812573 Pivot 02 1960 0 '
722159 Pivot 03 1980 2-FJ The hammer pin moved out
3-FTR .of position two times,
2-F2R The first time 3-FIR oc-
curred, and approximately
600 rounds later on the
second occassion two in-
cidents of firing 2 rounds
occurred,
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Table 2.13-X (Cont'd)

Rifle No. 1 ' L !

Serial Attached Rds Mal- _ !
No. Launcher Fired functions Remarks

812895 Pivot 08 1980 0

808430 DBCATA 14 2040 1-FBR
808191 DBCATA 15 2040 2-FBR

809325 DBCATA 16 2040 1-BOB
1-FF The nose of the last round

from the magazine stubbed
on the rear of the barrel
extension.

3This table does not contain the failure-to-fire and failure-to-remain-
seared malfunctions which were induced due to the firing of the
launcher. These types of malfunctions are recorded in the tables with
* launcher performance data, 4

(U) The occurrence of failures of the rifle to remain seared,
which also occurred with the recoil of the attached launcher and requxred

- recharging of the rifle, must be classified as a safety hazard, Normally,

the rifle does not fire since the bolt-carrier group is moved rearward
with the recoil; however, in two instances inadvertent firing of the
rifle with the firing of an attached launcher did occur (paragraph 2.6).
On this basis, the failure to remain seared of the rifle with launcher
recoil must be classified as a deficiency.

W) The change in group location which occurred with the M16Al
rifle between the data obtained before test and after 500-rounds had
been fired from the attached launchers and that between the 500-round
stage and the 1000-round stage indicated that the use of the attached

launcher was detrimental to the accuracy of the M16A1 rifle. The
change in group location between the before-test and the 500-round
stage with all rifles irrespective of launcher attached, was in a
downward direction and the changes in group location between the 500~
round stage and the 1000-round stage was a random shift, The shift
with 7 of the 9 rifles was significant between the before-test and
the 500-round stage and was significant with 2 of the 9 rifles
between the 500-round stage and the 1000-round stage (reference Table

©2,13-1X). !

(U) At this time it should be noted that similar shifts in group
location occurred with the firing of an M16Al rifle without a launcher
attached in the barrel-durability test (paragraph 2.14), In this test,
an Ml6Al rifle was fired in cycles of 100, 200, and 300 rounds with
accuracy firing between cycles, The shift in group location (Table 2.14-
II) was just as large with the M16Al rifle in this test as that which :
occurred with rifles during the launcher reliability test.

i
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2,14 (U) RIFLE BARREL DURABILITY TEST

2.14,1 Objective

. The objective is to determine if permanent bending of the M16Al
rifle barrel would result with the firing of an attached grenade
launcher with the rifle barrel hot from firing., This subtest was
conducted upon request of the Project Managers, AMCPM-RS (Reference 4),

2,14,2 Criteria

The firing of an attached grenade launcher shall not cause
bending of the rifle barrel such that permanent deformation is induced.

2.14.3 Method

One launcher of each type was attached to an M16A1 rifle and
tested as follows:

a. The barrels on the rifles were gaged for straightness,

b. The rifles were zerced at a range of 100 meters by an
expert rifleman and five 10-round groups were fired with

each rifle.

c. Each rifle then was fired 100 rounds in the automatic
mode as rapidly as possible, The firing was accomplished
from a shoulder-held position and the firing time was
recorded, Immediately upon completion of firing the
rifle, the attached launcher was fired 10 rounds from a
shoulder-held position, The rifle was then allowed to
cool and three 10-round groups were fired at 100 meters
using the same rifleman as employed in paragraph b.

d. The prbcedures of paragraph c were repeated twice firing
increments of 200 and 300 rounds from the rifle,

For control purposes an MI6Al rifle without a launcher attached

was fired employing the same methods and firing cycles as with a
launcher attached. :
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-2.14,4 Results

A shift in center of impact resulted with all weapons from
cycle to cycle. However, gaging of the rifle barrels for straightness
after the exercise disclosed that no permanent bending had resuited
from the rapid firing of the rifles or firing of the attached launchers
with the rifle barrel hot. The recorded firing times for the incre-
ments of 100, 200, and 300 rounds are given in Table 2.14-I, The
location of the centers-of-impact of the 100-meter accuracy groups
fired prior to the test and after each successive cycle are given in

Table 2.14-II,

Table 2.14-1 (U). Recorded Firing Time, seconds (U)

No, of : Weapon

Rds M6 W16 M6

Fired . Pump Pivot DBCATA M16
100 20 21 21 19
200 47 43 49 258
300 68 62 74 62

3The occurrence of a stoppage lengthened the firing-time,

Table 2,14-11 (U). Center-of~Impact Data (U)

Center of
Impact Location
Aiming Point, in,
Test Cycle Hor Vert

Weapon: M16Al1 rifle with pump launcher attached,

Before test 0.0 ‘ +4.0
After 100 rounds +1.2 1.6
After 200 rounds © =0.9 -2.8
After 300 rounds +1.8 +4,9

Weapon: M16Al rifle with pivot launcher attached.

Before test +1.5 +2.3

After 100 rounds . +2,6 +3.2

After 200 rounds +1.3 +6.9

After 300 rounds +0.8 +8.4
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Table 2.14-1I (Cont'd)

Center of
Impact Location
Aiming Point, in,
Test Cycle lior Vert

Weapon: M16Al rifle with DBCATA launcher attached.

Before test ' *1.7 *4,7
After 100 rounds +1.0 +0,7
After 200 rounds +1.7 -3.7

3.1

After 300 rounds +4,6 -

Weapon: M16Al rifle without launcher,

Before test . 1,8 +3.3
After 100 rounds -1.8 2,7
After 200 rounds 0,9 +3.0

1 3,1

After 300 rounds +l.

2.14,5 Analzsis

Comparison of accuracy performance of the rifle with and
without, & launcher attached, and barrel-straightness gagings before
and after test, dewonstrated that no permanent deformation of the
rifle barrel occurs with firing of the launcher when the rifle

barrel is hot.

2.15 RUGGEDNESS TEST (U)

2,15.1 (U) Objective

The objective is to determine the ability of the test
launchers and sights to withstand being dropped on hard-packed earth.

2,15.2 !CZ Criteria ()]

Criteria are as follow:

8. The sighting system for the launcher, when attached to the
weapon - launcher combination, shall withstand the impact
of dropping the weapon butt-downward from a height of
three feet on hard-packed earth, The sights and mountings
shall remin in serviceable condition after three such
drops, so that the range and deflection obtained in
firing correspond correctly to the respective range and

- deflection settings which are applied to the sight.
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b, The unloaded launcher, when attached to the point-fire
weapon, shall withstand dropping on hard-packed earth
from a height of three feet, so that the weapon - launcher
combination impacts mizzle downward, or butt downward, or
on either side, or on the top or bottom, After one drop
in each of these six positions, the launcher shall be
capable of being safely fired,

2.15.3 (U) Method

One pump and one pivot launcher were assembled to M16Al rifles
and dropped butt downward from a three-foot height on hard-packed
earth, Prior to being dropped each launcher sight was adjusted to
the 100-meter range and a 10-round group fired, After the final drop,
the range setting was checked and reset if necessary and a second
10-round group was fired, The DBCATA launcher was not subjected to
this phase of the ruggedness test as the design of the sight and the
means of attachment was the same as that for the pump launcher,

The same two weapons and a DBCATA mounted on an Ml6Al rifle were
dropped on hard-packed earth from a height of three feet, to impact
muzzle downward, butt downward, on either side, on the top, and on
the bottom. After each of the drops (six total), the launchers were
fired three rounds,

2,15.4 (U) Results

The sights and mountings withstood the impact of dropping the
weapon butt-downward and no change in group center-of-impact resulted
"between the before- and after-test firings at 100 meters. However,
the sight on the pivot launcher did shift in range setting and had
to be reset prior to accuracy firing,

In the second phase of the ruggedness test, all of the launchers
were capable of being safely fired after each of the drops. The
sights on both the pump and DBCATA became bent and damaged to the
extent of being unserviceable when the weapon was dropped on the left
side, The primary sight on the pivot launcher changed range setting,
but was still serviceable,

2.15.5 SC) Analzsis

The sight system and mountings of all launchers met the
requirements of the technical characteristics with respect to with-
standing the impact incident with dropping of the weapon butt-downward
from a 3-foot height onto hard-packed earth. Only the sight on the
pivot launcher withstood being dropped in an orientation that permitted
the sight to strike the gouund.
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2,16 (U) SOLVENTS AND LUBRICANTS COMPABIBILITY

:2,16,1 Objective

The objective was to determine the chemical compatibility of
the test launchers with various chemical compounds used as cleaners,
lubricants, and insecticides.

2.16,2 Criteria

The durability and functional operation of the test launchers
must not be degraded by reaction c¢f the design material to various

chemicals,

2,16.3 Method
All launchers to be tested were cleaned and no lubricant was
"applied.  One launcher of each model was then immersed into one of
the chemicals listed below for a 10-minute period on each of four days '
and stored at ambient temperature.. Inspection of each launcher,

particularly components made of rubber, plastic, or synthetic materials,
were made prior to, each day's imersion. The following chemicals were

used:
a, Bore cleaner (MIL-L-37278).
b. VV=L-800 lubricant,
¢. Gasoline,
d. Kersoene,
e. Diesel fuel, '
f. JP-4 jet fuel,
g. Insect repellent (FSN 6840-558-0918).
h. MIL-L-14107 lubricant.
Note: PS-661-B cleaning solvent and MIL-L-46000A lubricant were not

included inasmuch as the launchers were subjected to these chemicals
throughout the test,
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2,16.4 Results

With the exception of insect repellent, none of the chemicals
had any detrimental effects on the launchers, The insect repellent dis-

solved the compound used to glue the handgrip on the barrel of the pump .

launcher, At the end of the test the handguard was not loose, but the
compound had seeped from both ends; therefore, it uould only be a
matter of time until the handguard came loose.

To further assure that insect repellent would dissolve the .
compound used on the pump launchers, an area approximately two inches
in diameter on a piece of steel was covered with the compound and
allowed to set up. Insect repellent was then applied with the result
that the compound was liquified in approximately 30 minutes.

2,16,5 'Analzsis

The detrimental effects of the insect repellent on the compound
used withthe handgrip on the pump launcher was classxfied as a short-
coming of the weapon.
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SECTION 3. (U) APPENDICES

APPENDIX I - TEST DATA

Table 1-1 (U) Firing Pin Measurements for the
_Pump Launchers® (V)

‘ Tip : Body Distance From Forward
Launcher Weight, Radius, Diameter, .Shoulder to sz,

No. grains _in, in, in,

8 ' 314 0.076 0.4915" 0.3726

9 313 Ls076 «4913 3722

10 313 .074 .4911 3724
11 315 .074 .4909 ' +3742

12 315 .078 4915 3727

13 313 .076 .4912 3717

14 313 .080 «4911 +3707

15 312 +076 4912 .3760

16 313 : .076 .4913 «3754

17 314 .080 «4911 3712

18 314 .078 .4909 «3730

20 312 .078 4911 +3736

%The firing pin is shown in Figure 2.2-1, Part No. 30.

. Table I-II (U). Firing Pin Measurements for the
Pivot Launcher? (u)

Tip Body
Launcher Weight, Radius, Diameter,
No, grains in, in,
02 34 0.046 - 0.0932
03 33 . 046 .0930
04 33 +046 .0929
05 33 . 044 +0933
06 33 . 044 .0930
07 33 «044 +0935
08 33 046 »0935 -
09 33 «046 « 0937
10 32 . 044 «0900
11 33 044 «0940
12 33 .042 . 0885
13 32 +042 .0883

“The firing pin is shown in Figure 2.2-2, Part 21,
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. g 250 o4 =7 4 4
NG ] 3/ . g
. i 1.0C K] B/ [=F] -
g S 20— 3 —es—=
o 2 . 4 ' ic
v 11,00 52 3 o4 5
5 N 2.00 6 25 >4 g_-;’;"_ :
Bt e e AR
o] * 7 =T >
b f';){b - B.00 T4 L;Z 54
S ' 5 22 CE N R 22
™ 9450 “ K] 27
< |z : 10.00 -}-.T%é - 056 |24.004 |3, O
als 6 Chamber Section
z |& } ‘ (Actua), Diam,)
ElE < g ' A A
=~ - 10.25__ 1:'": 2 V.
o< |8 TN WY I W P
E - N.50 | 1.631 [ 1.3l
0 gd N80 | 1.68 .63}
; E | _Twist of riflinz|- Uniform }- right hand = one turn in L,OL" or one i
R _turn inl 30 calibdrs, .
A -
Total 1bneth of fube = 12,CD"
g 8 Mo, of fands -
:‘1 § 'é"‘ é A oped): Scyeral lightl lengitudihal scratiches
D le 2 ' |_scattorbd thru-out chamber and bore, Wery Light|retallic deposits
3 55 i zqut {charher and bore,
= s
5] g : Gaged by: [ Kocpe
(] - Moody
i 1 HeWilliamg .
Q
< E '
= 5| &
N H R !
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i g w
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MULTIPLE STARGAGE MEASUREMEN'I; & INSPECTION DATA FORM

| Crcnade Launcher

CASTING RUMBER

()

Digstance (jpches] jrom ! 2 MeJ SUreme RXAEY c.'-;.b-;g A1 L.‘L(..)_UU"
Muzzle arn 1,573 Fare
Fa - ver N T "
210 == 27
250 37
Q 1.00 3
X 2.00 )
‘ 3.00 - 3
' 4,00 Y4
£.00 : 27
iy N 6,00 A
i 7,00 35
B A i%" Y
- o.M : (=) '
K 9.50 :s% 54
] ol o 20,00 |4~ O F.0256 1+.0L3F [+,
g g)‘ : CharBar Sechion _
g s (Actua) Dian,)
5l | |B T X A
3 - 10.25 1,60 od)
< |8 o0 17650 /.2&!
5 11,50 |/ A&l 1.63]
, § 1185 1 /.68 1,63)
riflinz - Uniform & ~ one tui*n in ;5,00" or one
turn jnl 30 calibdrs, :
|__Total lbngth of fiube - 12,0D"
&D Mo, of Nands - 6
§ §< & H loped): Seteral very J"fizht longitudinal scratches
g §l|L _scattorédd thru-out chember dnd bore, Merv lightimetallic alnd other
hru=out] chamber ajd bore, :
Sy harb v
) E Gaged by Roope ..
- Hoody
- MeWi 11iar
.- -
S|
[ 1
5
s
A\
3| —
&
2
NG
5
©
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iy | B
£%5 2
S8 |
g’s uee
L
. [
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| orenade Launcher S _‘ s
VRGN G RIS I S B FEasurens SNSRI (R APV, Vi
: Muzzle N na. 1..57‘3‘?336?'——": oves .
s B E o] T RE NI M R
w P o G - - 3 53 .
H .50 =2 Ség i
15 36 36 | 3
, L 1.00 OB 356 §§ - 1
. & o 2.00 T2y 36 ¥
(¥] 3.00 3b . Ez '
] e am—2 i
.00 L I ?
= g O .00 | K Z 58 | i
P> i
= 3N 7,00 : 36 i
< @ ' o (;n 35 gg .H-ﬁ &5 :
B~ [ ~d 9,50 ;g' S8 H
<l : w0 7053 7. 056 [F.058 [-.054 !
e R Chamier Sectio ' —1-
z | Jo Y (Acfual Diam,) f
lEl | s T 1 4 f
B << P 10,25 | 1. 63T T. 637 :
QI I8 72,00 | J.631 1 1.G3] !
o 5 39250 [ 1. 68l [ 1. ¢3] !
g g 1.8 | 1.3 |/, 63/ §
3 Tist o s |- Uniform b yright hand = one tuem in LC,OLY or one | . 7
_— turn inl 30 calibgrs, ‘ 3
& Total 1bngth of Hube = 12,CD" i
= 8 No. of flands - 6 1
‘Wl . ‘ i
w |8 §‘.t : loped): Several very Light longitudinal scratches i
DR § arsed thru-out chamber and bore, Neryv lizhilme 5 j
g '5&5 thriamid _chambeyr bnd hore : : :
= 8 fagdd by: Rodpe j
(2] 3 Mooy ¢
2 i Merk11iams 1
g -
g H
B 3 &
"] .
4 s :
Y HRY
811 !
) & j
3 = 5
i 2
3 .
2yl |8
il =
5l - |[& -
8 =
. H
g : § .
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

1 «Crenade 'Launchaz

.
———————

N RS IR D I Tl TBrC r'.'—"’"'"'e:l:‘LLLa_gE—en'E? AT (AT ..‘,’g""""'
Muzzle |4 ¢9q 5009 1,573 ¥ags oo
Face Vert, For. Yert, oF
[} <10 $ 071 #0336 LY 5 v
s .50 27 kXA sS4 Rl
215 32 3¢ £ € .t
] 1.00 27 3¢ g of S
& 2.00 32 26 5 5
S Q 3,00 27 36 e 544
O 1,00 37 3¢ sS4 sS4
J 5.00 27 WA 4 £
N _€,00 37 27 S« o
I, - 7,00 kR 37 R S 4
U 2,00 2 37 2 4
v 3 o.M R 3 04 1
N E 9,50 K2 P | X4 5
& ! 10,00 | FO 38 = O 3 2O XL +0 7o
g xg Chamtiar Section
g & {Acdua), Dian,)
] & J Y
HIG 3025 1 2 ¢32 | 162l
X 5 31,00 | 246230 AT
- A1.50 1 L43) LO3!
g STV AT WA
Dwist of 2{- Uniform + right ha3d - ore tun in HE,0UN o one
L turn § 30 calibars,
" | __Total lpnzth of fube - 12,CD"
Mo, of Nands = 6
-l v .
8 RS : sdoped):
E g Y PPyl o Lt LYl A 2o Tede.
- Lo St 1ot (I LAl | oo Mo (o n _@nnbav=. g;é'.ﬁ.’/-
:4' "‘1:/\,1;' - 01\# A%A o YN C'b.f(\{ .JLD- &
.§S. ‘
A
i
=« : g
-
s & (~aseel lpy
- Konp e
S - Eny
~ - WP
q EE
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* N
o g
% J
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s 33
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° 7
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[REV PN




MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

| crenade Louncher
Mbatauce (1asnes) tros TN m:u:xggmm‘.q FRA IV K EARTN 1‘15 A
Muzzle, |49 g9 73 1,573 Yara o
ra vert, L9, Jers, %or.
s 210 |+, Ode | = -1'40:35 . 53
z 250 el 3 ) 89 )
* 215 Zo 35 CY] CE]
@ 1.0 15 35 3 5
2.00 s 3.
3 8 3200 2 CE )
) _L,00 Je Sb =t S
\; 5.00 57‘3 \'53') %
~ 6,00 S = 54
N6 7,00 ;% 26 =T 53
y1¥) 8,00 $o S_F L CER
& ' o.M S - J{:’
¥ 9,50 | A6 25 | AF %4
-~ g 10,00 |+, 030 4,096 [+.054 |+.053
-] N Chanl?er Sectio
g - - (Actual Dianm,
tl| | X i
<l ETE m.zs__L..g:' L 63T
H RN 11.00 11,631 1,63
w 11.50 1 /.63 1,63
g9 1N.B8s 11.63] 11,63
_Tuist of =4f)inzl- Uniform b rizht hand = one tiyrn in LE,00" or one
turn inf 30 calibdrs,
@ Total length of fube - 12,00
. O |—Yo._of flands =6
g §< o : _(Boresdoped); Seperal very[light longitudinal sdratchas
] g! £ Frpu-cut] charher zhd bore, ery light hotallic add otber
R hru=out lchamber anfl bora. ‘
18 Gaged by': Hoope
§ Noody
: 1411iams
B
s S
. &
£
~
& v
§
<
2 4
3
1y |8
B =
g =
(3]
7k
s £ :
(-]
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Jrenade launcher

TiacEes) 1155

Tfa“‘:‘“ mﬁuSUSg] '.Q"mﬁ .z“ H
Muzzle

573 =

o
s ki L LUV

30 calibdrs. .

Face ert. Ror. . For.
S 110 14+, 038 +0497 D58
: § 5C f .17 5y
213 346 37 sS4
2 1.00 3. 327 ]
% 2.00 36 37 ]
S 1,00 3& 27 rL
4,00 3¢ 37 54y
5,00 3 27 5
6,00 3, 37 &4
L g.oo 17 32 5
00 27 27 S
:)16: 2.00 27 2z 54
v 9,50 27 2z 54
] N 10,00 T£0 37 1£4 327 L/
al e, Champer Section
g St {Acfual Dian,)
5 ! BN T X X
< < 10.29 12420 Lo2l
BN & C 11.00 {223/ 1030
s = 11.5Q {2 63! L3l
& 11,85 |2 ¢3¢ Lol
© rifline |~ Uniform b d ~ one & L _or _one |

MULTIPLE STARGAGE MEASUREMENT &k INSPECTION DATA FORM

| _Total lknath of fiube - 12,CD"
23 ards = &
2 a2
= md):.
] H PR P S SV AT 4
Jhtt 4, 1‘4/" <23 V-
5.3 U DR T apddloce .
5\
n
HES
- %
g [N &
- -y
|- - - X
- &‘lgggﬁ
9 g8
-~
Q ~3
R
Eg| B -
; ” |
|
kg
s N
. . ° -
. STEAP.DS' Form 106. 17 -Jun.6h (Part'I) . _pun1'” ' .. . - ..~ _




MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM '

le12

SR ST B ! (REC Tegen -g?‘![;qn;g oy é(wuu"
' Muzzle - 1,273 FYang <
Fa ‘ éer’u. A Yert, Sors. |
i~ 210 [T.033 [+.0438 1+, 058 +. 056
|2 .50 26 { R4
219 35 37 8
2 1.00 g\a‘ ;
5 2.00 20 y 3_
3 9 3,00 37 55 N
X .00 37 53
Ay o 2,00 $6 7 53
N 5,00 36 7 5 53
o 7.00 J6 Vi & S3
v R.00 oh Pl 3 ~ 55 ]
S o.M, b ,";(9' 3 ¥
B 9,50 36 | =5 [ 53
s ™ 10,00 [4-.026 H.C2o 4, Q83 |4=.0h3
H ) Chamlb=y Section
g - {Actuald Dian,)
: 2 ¢ ._5_;__;,_.& WA
- 102 ALK
2 S( £ 11.00 XTMWAA
P 11,50 1 L. 6 30 | /... 32
g™ 11.55 L 632 | /.532
st of »if1linz]- Uniform b pisht hand = one turn in LE,04" or one
turn inl 30 calibars, :
N nzth_of tube = 12,CD"
Mo, of Nands = 6
E § ; B loped ) : Seteral very flight longjiiudinzl sdratchies
£ g O crattorkd thru=out chanbher drd oors, [lerv lichu|rmetallic dzposits
.,,9{ and other dgnosiis thru=-out [chanber and bore,
(-3
Tt gedlbr:  Roond
50 Moog -
- Ngiliiams
. A
S
HE]
d Y
)
B
~
E' = -
| &
>
1.
'
Q
5% s
0 I
. 3
s | g
o
ammi Re aan ANk, 17 . tua dlk (Duas T) v oy .
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MULTIPLE STARGAGE MEASUREMENT & INSPECTlOl‘i DATA FORM

[ Srenade Taunchar

vw 104, 17 -Jun &L (Paxrt I)

13 S¥S mra T n~rag} 1 7r— UL *@asurg:o N I SIS (RN '2 L[‘L\)uu"
Muzzle €71 _Zara 1,573 Yaza oo
Face AT dors ery, SoT,
-] 210 O34 +£03 8 s o - W7 +.a54
g .50 £ 37 54 5L
215 34 37 £4 <8
¥ 1.00 37 37 =4 55
5 2.0n 27 37 L5 £e
S 3,00 a7 37 ¥ 5
},C0 27 37 ¥ 55
2,00 37 37 S5 59
6,00 37 37 S5 55
3 7.090 37 37 54 R 14
V A 8.00 37 37 L3 55
v ™ 0.0 a7 37 35 54
V4 9,50 37 2/ 5 T3
s o, 20,00 140 37 140 37 {+0 54 +0 5%
2 1% Charber Sectins
] £ {Actua) Dian,}
5 &g X X
g < s 4 1025 1 243/ JZ3]
< s 11,00 14237 2431
- 11,590 12432 Y
& 11.89 14227 L4632/
st of riflinzl- Uniform b risht hatd = one turn in hiE,0u" or one
turn in 30 ealibgrs,
o nzth of #lube - 12,CD*
Mo, of llands = 6
-l v
a 3 : sdoped); ' :
2 8 L =Scesdaal veloy Lol At oAl araalTa
- Lot SR ot |OLnet | pma B (lecee A3 A7, ARV ES
s ' 1otV bl ld amstdo,
i3
1N,
5| S
. &
s ‘ o fq"')?ec? Ly
S Koacpe.
S O
<XV 8] Bap kel
g EE
35| | ¢
&5 2 4
SEl 5%
2 v
54 s ﬂ[
Q <
= 5od
R 1 e
QDN B {J=13 - = '



] Grenade taunchor
R EVEDRLINSRISGEE ER 2ace It c%'mn‘é.'r‘.e."vflfi ANGI G T.ﬁu-_u"
Muzzle 1,673 T o : 3 €77 Faog oo
. Fa{ Vert, I o5 Lers, r.CC.
s 210 |+, O(Zé o Q"’é +. 084 | 7. 054
250 sl = x
§ N z EA e 54
# 1.00 36 :g
’ & : 2.00 S6 ?
He o 3,00 36 D4
ll‘oo ;:'-6 g
: 5,00 36 1Y
3 y O 8,00 e iy
-8 Y 7,00 26 =
b by AL 2.00 36 0k
< e ! 0.00 S 3 K]
= i 9450 36 k72 T
<4 | N\ 10,00 |-F.OZ 4+, 03906 |+, 0 D53
. A g N ChomBow Sectiad
Z |8 0 (Actea) Dian,
o |t g T T X
BlEl o B JQ.ZS__L._&,FZ -Gz
N S B 11,00 | /. 632 | J.65%
g s 3 N80 /. 625 | J.o32
7 g 118 {/.632 } J.622
z N
; Tuist of »ifilinz |- Uniform £ right hadd - one turn in i8,00" or one
" turn inf 30 calibdrs, .
& Total ibnzth of fube = 12,0D"
s 8 No, of flands -~ & ‘
3] -
g E' §< g A lopedY: Seteral very [izht longitudinal sdraiches
218 2 ' [scatterpd thru-out cha-ber dnd bore. WNery lizhti=mctallic anc other
2 W dennsit thyueoud chazber a%d bore,
W sm ‘ [
= ] = C4ged by: Roope
w ] : Maody.
(o] ~114114ams
5 j
0
g § ]
13 e |- &
» H E
s - ! 1
|
& 1% N & ]
ke - ;
K | w
§ L E
=\ L
]
i
iy R
4 2
;5 gEE]
S
= = s
=} g
(-]
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

] Srenade Tivnchar

NG VORIV R TG0 I R TRV ?.c:ij\lremcnbsﬁ:.lcam:; O 2.7‘1.&1-/"
Muzzles |9 e79 zaln- 1,873 Yare oo
Fac/ - \grt.é n.‘i_}{(g,r.‘_ - ‘-/8";. - F-gr.
s 210 03 ek HYeXTE .
H .50 = 39 D4 ég
= 215 <] 39 = g
2 1.00 So | 54 Z
] Q 2.00 G 36 54 <)
s 2 3,00 $6 Do 9 S4 1.
i 1.0 T4 KT LY: 53
o 5.00 CTA o 5 53
6,00 :‘2 ;Z o4 =
il 1.90 3 4 )
~ M f,00 k1) 36 %4 55
. & 1 . 0.0 s 96 4 .53
N - 9,50 ] 36 53
g Ly O 10.00 [ . 0%6 |+.036 |+, Q&3 _ H. 053
E nr) : Charboer Sectiord
g N (Actua), Diam, )
2 Yo~ 13 A
;<] EQ 1008 | L3z | I162r
< R 1,00 11,632 |/.62%
s ) 11,50 | [.632 [/ 6
& 11.88 1 1.632 l.622
st of riflinzl- Uniform b rizht hahd = one tirn in L,C.O0L" or one
_turn inl 30 calibdrs,.
Total lbnzth of tiube - 12,CDY
8 Mo, of Dands - 6
g 8< : s sdoped); Scferal very [liznt loneitudinal sdratehes
2 g 1\ |scatterpd thpru-ody chamber dnd bore. {Very ligchtimotallie gnd other
wll dennsith thry-outl charber ahd bhore,
1= ' Gagoll bv: R
2 g 7y Roore
°§ Yoodr
Metlilliams
n
3
HE
| | B
50 E
¥ »
o .
o @
I
£ Q =
Sgl IS
7 OF
ad (-]
= £
(-]
nn-ul: Y ke T an N APy B 1-15 'S ,.




MULTIPLF. STARGAGE MEASUREMENT & INSPECTION DATA FOﬁM

l Orcnade launchoer

N sLaycn (1acrest (oo ReEN) 'P.P:f‘.a‘:nm;mcngg 1.
Mczzle 235
Fau/ 1,573, 2 za
& .éo -+ "~
1= 250
z .15
gl 9 o
3 fo 3,00
' 4,00 ]
.ON I3
[, & .00
[y ) 7.00
ha 8,00
ly .00 ‘
k 9450
s 3 v 10,00 [+.C 036 +,a§z
S 3 \'2 Chamiber Sechio™ :
g (aActual Diari,)
[T [ 1
2 8 b 4 A
His I 008 | LG32 [ T.62%
<| I5 11.00 1 /, (-39 34
| x
s 11.50 [ /. 639 L
g 11,85 1 /. bza 1.5 34
_n_'j_s_‘a_QF riflipzle Updforn b rizht hand = one turn in 1:C,0LN or ons
turn inf 30 calibaors, ‘
Total lbngth of flube « 12,2D"
&9 Mo, of Dands = 6
2 < : sdoped); Seteral very [Iizht lonzjuudinaT scratehes '
2 31 [ _scotterid thru-ouk chanber drd bore, werw lightmetallic ahd other
‘6‘(15 depocits thyi-cut! chamber atd bore,
: 'E Gized bvs 033
E 3 s
4121 {ars
: [
| HES
= %
o)
it MAV
|2
LS
-
Id

Launcher

LO M/M Grenade

OATE OF GAUGING
3 EAY 163

STEAB-DA Fotm 306s 37 dun:h (Pecs %)
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T Grenade Tauncher:

MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

mrmﬂ*pq\ Iron eRGE) ?ﬂ'n;‘i'::‘FWmt;i Na] ﬂ"*“’-"“'r,?oéo__té‘."w_
Muzzle waq 720058 1,573 7ato ‘
Face Fo Jert, Hor.
) INTH R AN R N-X P NS 2 AOSTY
£ 50 2L o3 5y
2 _7¢ 34 52 S
£ 9,00 K4 Ok X4
% 2,00 36 el LY
S 3,00 ‘26 52 Kol
1,00 56 57 5 C
Q .00 27 53 Y
6,00 :;/ 53 oY
M 7,00 7 o7 oF
g W™ 8.00 57 Roald K4
& Y 9.00 2 27 S¥ Iy
LY 8,30 [ 4,0 S 27 1 rady 1&=dsy
- .
N — ‘
g XD er Section
N ,{\; tual Dia.)
S w v
3N [0 560 7.2 7450
LY RS 20,00 | 7 L G RO
S~ 10.75 2. A G
g3 11.20 |7 T
Trish = lnif, nd-_ane tutn $n 48.00" ar one
\( turn ners !
N Tota) tabe - 11}307
o - ] Yo, of 1ands =
a e K .
g § Xl Remarks -~ (Borelscoved): Jeveral verfy light logpitudinal jscratches
- cattered thamber and r 1light metallic and other
: Kd&f\c\sifg amber and lbore.
AN
= Goged hy:
r nmi‘f
S e
. el & OOy
o)
o A I
NI
Y E
X *E
' ~ ]
=~
£y ;
2 S
2 3, r
g2 EN
'R 23
.E § i $\ i
= .‘3 s AN
2 Eeq :
[-]

KTRAPNS: Pnem 104, 17 Jun AL (Part: I)
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- l Grenade Jauncher
‘ dlstance [dncheg] fxrom Trce meaIThaATies UL Ga ULT el AN
Yuzale | o goq F2NCS 1,873 7620
Face Yers. 5T Vezt, Tor.
= 0| p 022 | F 036 | Engd | .08
. § L0 24 ETA Jd A
7¢ 3¢ 36 A S
2 1.0 3¢ 2 =57 =
5 2,00 3 2L S SY
] 3,00 36 54 S S
4,00 kYA 37 s« 54
.00 3 2 Sd i
5 Q 6.00 28 KY: o T
o 0o 2,00 32 39 4 L4
5 L, o 8.00 9 32 <7 A
< ; ~}- 9..00 3? 29 Sd ) vq[
B i~ ' 9301 2037 14039 | x0 84 | £ 8¢
< IS I ‘
. Aals o Cham ction|
z 8 = [N {adtual Dia.)
Ol & |2 T ¥
ERERS B 9.80 | 7. 730 | 7.7 20
Q 5 Y 10,00 | /. 4 31 L6320
g e 3 10,75 | 11636 2436
& 8 11.20 | /2 3 | 2643
z [ Y
-y
n - Nrishlaf riflin = liniforde right hand- one tnfn din LA . odr _ar ane
; turn 4dn 30 calihers
S Tobal[Tenzth of tube = 11[307
m{, “ Vool lands =
% (2 g §
2|2 3y Tks = (Borescoved):
3 E‘ﬂjﬁ%, aa (" Al Ao, Yoclioal) weantelit
:g‘ et 7l | ane e, LAL P Y dd P, N STy &
= 1o~ 7 NN A&Q{Jut NEPIRVI I Py
2 g
[&]
< 0
g !
< S
51 g
s Y
g £ % Gagecllby
= &) Ronpe
S s CoX .
5 El BAxeon
s 2| S
=] @
¥
o <
~
g gl 24
£ x>
NE
g 3
Fa [a
s |-k
[-3
EWmis Pe. Toma 11, 17 . RA Al (Dues. T =18 ~ © N7 R -

e PR e e 2




l Grenade Tauncher

Loce mAanTaTenanys

Loistagce (Jnckes) 1ram T
’F“;zzle 1,873 73098 1T 7528
el o) ert.
I 10 2 1 F OG0 53
1z 50 E] 37 53
= I8 X6 | 27 53
£ 1.C0 2.5 37 ST
% 2,00 _ 25 2& 24
) 3,00 35 36 KR
1,00 35 1 - A6 X
0.00 26 26 T4
b 9 _6.00 34 20 I
N % 7.00 TS 26’ 7
K] m’ 8.00 (s 26 R
g? N 9.00 A\ 56 xS
, wl 9,30 | #0856 [£.076 | v TS
[ 3 : .
] RN
S » or Section
g < R oy tval Dia.)
5l B X A
s = - 9.60 | /.20 1 /. £ 30
< 10,00 | /. 6350 V2. 620
53 20,75 1 L6257 £, 628
g~ N2 /. 64217642
~rist, = {Inifarr bn in 1 B.00" ar ane
N torn bers
N
Tatal tube - 11
g 3N —
Q 3 . .
g § R mar scooed)s Rl tudinal [Sera
« Iscatterea hember and Fr 1light metallic &na [other
: Yy ldenasits hooiber ond :
s
ERN
- Gaged by ¢

AFTER

HUMBER

203

MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

FTRING SYAYUS (cKock One)

o1 aerore

.

LS

Launcher
7R L5

LO M/M Grenade

DATE OF GAUGING

STRAPNS Farm 106. 17 -Jun -6k (Part: I)

1-19




l Grenade Tauncher
ST T I ERIST ST S N Sy ¥ 1w iy
Muzzle 1,673 E,.szgis 3 g7y FEO0VCT
Face 1> Eor, Vert. qor-
& 0| moRs r 036 2. 054+ 058
2 .50 ETA 3G 55 a5
= K EY3 24 55 X
2 1,00 30 3. s£ 5z
£ 2.00 £ 36 Z5 5%
S 3,00 3¢ 37 g5 L
L.00 20 ] 55 JL
2.00 37 S7 <1 £ 5
2 6,00 2% 28 LA Sz
g Q 2,00 28 3z =< s7
< LN 900 39 29 55 45
= N 301 £039 /20 35 1+0 55 170 <
< | x
a|ls < ! Cham ectio
> |& E z (Adtuval Dia.)
O |5 _ & X
=R E i 9,80 | V. 632 [t 30
0 o 59 10,60 11,630 L 30
E % 3 3079 112425 AYS
] 7 g 11,0 | )2 1 1.0/
Z
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

I Grenade Tauncher
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

... STEAP-DS Form 106, 17 Jun-6h (Part 1) . [.24.
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

I Grenade Tauncher
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

. STEAP-DS' Form 105, 17 -Jun-6L (Part I) .
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APPENDIX II - CORRESPONDENCE

PROCUREMENT/WORK DIRECTIVE

lA'C. 1.0

Qromd M4, 2100 C3,” Col
ATe AP " 7 Project Marager, Rifies
" Project Mansger, Rifles, USAWECOM|* *v™e==se e’

Rock Island, Illinois 61201

11, CUSTONER OREER NUNSEN:

AL-7-BO001-Al~45 45-7-T3147-(01)-A5-E2

. Exp:lntinn dnto- 8366
Program authority is iseusd to support Engineering Design Tests of the GLAD progmm.
These tests will begin 1 May 1968 and last approximately 3 momths.

Tests will be conducted on three differsnt types of launchers (AAI Pump, Aeroemtronics

Pivot, and DBCATA). Twelve launchers of each type will be furnished. %Tests will be
sonducted in accordance with the test plan submitted by your agency.

Reference: AMCPM-RS letter, dated 19 Peb 68. -
Subject: Punding and time estimates for EL %\
of Grenade Iauncher Attachments for *
M16AY Rifle W
, X
- The above items and conditicns are A
satisfactory and are accepted as &
cost reimbursable project order and
will bs performed as ordered harein.
S E a *osepting Officer DATE
B4, PACTAMNG, PACENIS ARG BAREING BNALL BE IR ACCHRBARCE WITH:
RE. BISTRWUTION PaTTEAN: RASIC FACY CODE: STOCK NUNBER-
- owe LI 'l suee, (81 F [ oy [ snei [ 0 | nes | A ner Vet paeas
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corY/do DEPARTMENT OF THE ARMY
HEADQUARTERS, U. S. ARMY TEST AND EVALUATION COMMAND S-6 May 68
ABERDEEN PROVING GROUND, MARYLAND 21005

AMSTE=-BC ' 2 MAY 1968

SUBJECT: M16Al1 Rifle Test Program

Comnanding Officer
Aberdeen Proving Ground
ATTN: STEAP-DS

1. References:

a. Letter, STEAP-DS-TI, 27 Dec 67, subj: Draft Plan for Engineer
Design Test of 40mm Grenace Launcher Aztachment for Rifles, USATECOM
Project No., 8-8-0240-09.

b. Message, AMCPM-RS 890, dated 10190Z Jan 68, subj: Funding
Estimate for EDT of Grenade Launcher Attachments.

c. Letter, STEAP-DS-TI, 30 Jan 68, with lst ind. AMCPM-RD, 20 Feb 68
and 2nd Ind, STEAP-DS-TI, 19 Mar 68, subj: Funding and Time Estimates
for Engineer Design Test of Grenade Launcher Attachments for M16Al Rifle.

d. Letter, AMSTE-BC, 9 Apr 68, with 1st Ind. AMCPM-RD, 23 Apr 68,
subj: M16Al Rifle Test Programs, inclosed,

2. The GLAD test materiel is scheduled to arrive at your installation
by 1 May 1968. This test program carries a SEA 02 priority and is of
equal importance with other established M16Al Rifle programs. It is
strongly recommended that the capability to support GLAD be reassessed
by your command and every effort made to comply with the 1 Aug 68 com-
pletion date. Submission of safety release recommendation to this
headquarters is required NLT 7 May 68,

3. In accordsnce with the request of the indorsement to reference 1d,
inclosed, CO, APG will plan for and schedule subject tests such that
maximum use of manpower and facilities is realized. DBCATA should be
included in such scheduling. ‘
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COPY/do

AMSTE-BC ‘ . 12 MAY 1968
SUBJECT: M16Al Rifle Test Programs
- 4, If not previously reported in TSMS, submit to this headquarters

by 6 May 68 test initiation and completion dates for all agsigned

M16Al test programs to include related programs. .
. 5. Additionally, in order to improve responsivenéss to subject programs,
your comment regarding the feasibility and/or des1rabi.1:.ty of obtaining
contract support by this command is requested.

FOR TIE COMMANDER:

1 Incl w/d /t/ LeROY S, STANLEY

AMCPM-RD, 1st Ind, Colonel, GS
23 Apr 68, subj as Dir, Inf Mat Test
above

Copies furnished: |
CG USAMC ATIN: AMCPM-RD (w/o incl)
Pres USAIB ATIN: STEBC-SA (w/incl)
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1.

2.

3.

4.

APPENDIX III - REFERENCES

Plan of Test for Engineer Design of 40-MM Grenade Launcher Attach-
ments for Rifles, 1 May 1968, Distributed by AMCPM-RS, Classified
Confidontial.

Technical Characteristics for 40-MM Grenade Launcher Attachments for
Rifles as Approved in the Minutes of Formal In-Process Review Meeting,
18 October 1967, USAMC. Classified Confidential.

Summary Report on Evaluation of Patrol Boat, River (PBR) Armament (U).
NOLTR No. 67-15, 25 January 1966, United States Naval Ordnance
Laboratory, White Oak Maryland., Classified Confidential.,

‘Minutes of Pre-In-Process-Review Meeting Held at AMC Headquarters,

8 July 1968.

II1-1




s AN .

Nt g - PRI 4 43 S ¥ M,

B ISR IRy

Accession No,
NA erie] lest Directorats, Aberdeen Proving Gmﬁa ﬂnryhna "’oncrly Uovdopen
and Proof Services)
Finsl Report on USATECOM Project No, 8-8-0240-09, Engineer Design Test of 40-Md
Grenade Launcher Attachments for M16Al1 Rifle (GLAD) (U), October 1968
RDT&E Project No. 1X542703D34S, Report No, DPS-2929
Authors Eric Kesle and George Hondricks .
Secondsry distribution is controlled by US Army Wespons Command, ATTN: AMCPM-RS,

160 pages, 16 illustrations
Classified Report

This test was conducted primarily to evaluste the characteristics of two prototype
40-mm grenade-launcher attachments for the MI6/M16A1 rifle and to determine which
was the better design for continued development. One launcher attachment was s
pump-sction design and the other was a pivot-sction design. Additionally, as

s portion of a continuing phase of the special-purpose individusl weapon (SPIN)
prograa, the 40-mm disposable barrel cartridge ares target mmunition (DBCATA)
concept was tested concurrently. It was recommended that, of the three launcher
designs tested, the design of the pump launcher be considered to offer the more
feasible approsch toward development of a suitable grenade launcher. It was
also recommended that additional R and D efforts to improve the design of the .
DBCATA launcher be undertaken, if the system is to be further considered.
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Final Report on USATECOM Project No. 8-8-0240-09, Engineer Design Test of 40-MM
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This test wvas conducted primarily to evaluate the characteristics of two prototype
40-ma grenade-launcher attachments for the M16/M16A1 rifle and to determine which

was the better design for continued development. One launcher attachment was s

pump-action design and the other was s pivot-action design, Additionally, as |

a portion of a continuing phase of the specialepurpose individual weapon (SPIW) .

program, the 40-um disposable barrel csrtridge area target smmunition (DBCATA) |

concept was tested concurrently. It was recommended that, of the three launcher
designs tested, the design of the pump lmuncher be considered to offer the more

fessible approach toward development of a suitable grenade launcher. It was |
also recommended that additional R and D efforts to improve the design of the '
DBCATA launcher be undertaken, if the system is to be further considered.
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DEPARTMENT OF THE ARMY

US. ARMY ARMAMENT RESEARCH. DEVELOPMENT ANO ENGINEERING CENTER
ROCK ISLAND. ILLINOIS 61299-7300

v .‘.:n_.‘ \; / or
SMEAR-ESW (70-1p) R " | ERRATA 10 SEP 199

DTIC-FDRB, Cameron

MEMORANDUM FOR Defense Technical Information Center, Attn:
Station, Alexandria, VA 22304-6145

SUBJECT: Distribution of Technical Reports

1. Uﬁlimited distribution of the £ollowing three reports is authorized:

© . a. Engineer Design Test of 40~-mm Grenade Launcher Attachments tor M16Al "
Rifle (GLAD) AD #393211L, Report #DPS-2929 (encl 1). .
Product Improvement Test of Modified Leaf sight for M203 Grenade

b.
LauncherM(enc; 2).

c. Produs rovement Test of Quadrant Sight for the M203 Grenade

Im
Launcher A
Point of contact is Ron Elbe, SMCAR-ESW-S, DSN 793-6461.

voe.  ERRNA - = dedZls
as ﬁ D. 6q 6 ﬂ//é chief, cmbt Spt & Sm Cal Wpn Sys oif

CF:
cdr, AMCCOM, ATTN: SMCRI-SEM-T (w/encls)

2.




