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ABSTRACT

This test consisted of the firing of cartridges crimped to 100-pound average bullet
pull (normal representative production value), 35-pound average bullet pull
(minimum specification requirement) and uncrimped cartridges, all reassembled
without propellant from each of two 5. 56mm, ball, M193 cartridge lots (LC 12507
and TW 18310), in each of three M16A1 rifles with varying records of rounds fired.

The tests indicated that:

a. 5.56mm, ball, M1923 cartridges without propellant, when fired, can lodge
bullets sufficiently into the rifling of amw M16A1 barrel to permit the chambering of
the next round when the rifling of the barrel at the bullet seat is sufficiently worn
or eroded.

b. Incideats of bullet-in-bore type malfunctions increase as the strength of
the crimp is reduced. ‘ ‘

c. The distance which a 5. 56mm, ball, M193 bullet travels, from the energy
exerted by primer action -alone, varies with the type of primer. The metallic fueled

Number 41 type primer will impart more energy than the nonmetallic fueled Number
195 primer.

PURPOSE .

To investigate possible causative factors and describe effects of bullet—in—bofe type
malfunctions when firing 5. 56mm, ball, M193 cartridges in M16A1 rifles.
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INTRODUCTION °

During April 1969 a team representing AMCPM-RS, .USAWECOM, and USAMUCOM . -
was deployed to three Army RVN training installations, viz, Fort Huachuca, Arizona,
Fort Hood, Texas, and Fort McClellan, Alabama, to investigate recent M16A1
weapon system malfunctions which caused the destruction of several rifles,

It had been determined that these M16A1 r1fles being used at the above three
installations were “damaged" due to the firing of a cartridge after the lodging of

a bullet in the bore. In order to simulate the malfunctions observed and reported -

at the training installations and determme possible cause or causes, the followmg
cond1t10ns were 1nvest1gated in th1s test '

: a, .Tamper‘ed cartridges (propellant removed and bullet re-inserted without-
crimp). ‘

(1) Effect of variance in primer type.
(2) Effect of variance in barrel condition.

b. Cartridges assembled without propellant with varying degrees of bullet
crimp.’ ; : o .

(1.) Effect of variance in primer type.
(2 ‘l.‘Effe'ct of v‘afiance in crimp strength. -
“(3)" ‘Effect 6f .v‘aria.ncre‘in b#rrel cpnditioﬁ.
The Proiect Manager, Riﬂeé, USAWECOM, Rock Island, Illiﬁoi‘s, 'fo'rmullafed-
a test program which was forwarded to Frankford Arsenal for consideration, modi-

fication, and 1mp1ementat10n The final coordinated test program is attached as
Appendix A. g - T ‘



DESCRIPTION OF TESTS

Material

Ammunition: Two 5.56mm, ball, M193 cartridge lots were used throughout the
test. One lot (LC 12507) contained Number 41 type primers, and the other lot
(TW 18310) contained Federal Number 195 type primers. Ammumtmn acceptance
reports for both lots are attached as Appendix B.

Weagons Three M16A1 rifles were used throughout the test the f1rst rifle

was new, the second rifle had a record of approximately 10, 000 rounds fired through
its barrel, and the third rifle was obtained from Fort Huachuca, with a barrel history
of more than 30, 000 rounds fired.

Preparation for Tests

- Ammunition: A 20-round sample from each ammunition lot as received, was

subjected to a bullet pull test in accordance with AMSMU-P 715-501FA1. Results
are attached as Appendix C. This test was conducted to determine the degree of
bullet crimp which could be considered typical for a production lot of M193.
cartridges (100 pounds).

A quantity of bullets from each ammunition lot was inertia pulled. The propellant
was scrapped; the bullets and primed cartridge cases were then reassembled
without propellant, and crimped so that 80 rounds from each lot provided a bullet
pull of 35-pound average, and 80 rounds from each lot provided a bullet pull of
100-pound average. From these samples, 20 rounds from each lot and for each
bullet pull value were tested. The values obtained from bullet pull tests in accord-
ance with AMSMU-P 715-501FA1 are recorded in Appendix D.

To simulate tampering, a quantity of 20 rounds from each ammunition lot was
‘debulleted by pressing the points/ogives of the bullet on a hard surface until the..
bullets could be extracted by hand. The propellant was scrapped; the bullets and
primed cartridge cases were then reassembled by hand without propellant, and
were not crimped.

All cartridges were checked by a '"Go/No-Go" gage for overall length prior to loadmg
into magazines.

Weapons:  The barrel of each M16A1 rifle used in the test program was subjected
to bore-gage measurements, and a cast of each chamber was made. Results of

the bore-gage measurements are recorded in Appendix E. Measurements of the
chamber casts are shown in Figure 1.



Firing of Tests |

All firing was conducted indoors at a Function and Casualty Range at ambient
temperature (70° + 20 F). One test fixture was used throughout the firing. The-
following table indicates the actual number of "mod1f1ed" cartr1dges f1red durmg
the test. ‘ : :

Table 1

Number of "Modified" Cartridges' Fired During the Test

100-pound . . | 35-pound.

Bullet Pull ‘Bullet Pull Not Crimped

aAT Rifle LC12507 | TW18310 |LC12507 | TW18310{LC12507
M16A1 Rifle ¢ 8310 | LC12507 | TW LC12507 {TW18310
*

Fort Huachuca (30, 000 rds) 20 20 ‘ 5 5 .3 .5

~Used (10, 000 rds) 20 20 5 | 5 { 5 | 5

New - 20. | 20 5 5 4"
TOTAL 60 60 15 15 1 12 15

* Failures-to-feed atttibuted to faulty magazineis I-J‘rercluded firing five rounds.

Each of the modified rounds was positioned in a magazine so that it was the third
round fired in automatic mode. The two preceding rounds in each magazine were '
""unmodified" cartridges from the same 1ot as the "modified" cartridge. The remain-
ing 17 rounds in each magazine (which were not fired) were also "unmodified"
cartridges from the same lot. ' '

In all firing observations, the weapon stopped firing after the third round. After

each stoppage,it was first determined whether the bullet of the '"modified" cartridge
had separated from the case. If the bullet did not separate from the case, the
cartridge was rechecked to see whether the length increased beyond the normal
maximum allowable assembled length. "If the bullet did separate from the cartrldge
case, the position of the bullet in the bore was measured and recorded, and an attempt
was made to chamber the followmg cartridge employing first the charging handle

and then the forward assist. If the bolt remained in the unlocked position, the attempt
to chamber a round was repeated for two additional rounds. The bullet was then
removed from the bore and the testing contmued by insertion of another loaded

‘magazine.

After completion of the above testing in all three rifles, the rifle from Fort Huachuca
was used in a destructive test wherein a modified noncrimped cartridge was fired
and the bullet lodged in the bore. The next cartridge was chambered behind the
lodged bullet and f1red to determine the effects. ‘



DISCUSSION

Weapons: Three M16A1 rifles exhibiting extreme bore erosion, but otherwise
serviceable, were shipped from Fort Huachuca to Frankford Arsenal. The barrels
of all three rifles were bore gaged, that is, measured for the diameters of the

lands and grooves for the entire length of the bore. These bore-gage measurements
served as the parameter in choosing the weapon to test for destruction. The rifle
chosen, serial Number 598656, had a barrel history exceeding 30, 000 rounds and "
showed most erosion at the origin of rifling. Results of the measurements of

the three Fort Huachuca rifles are attached as Appendix E.

- Ammunition; As stated previously, two 5.56mm, ball, M193 cartridge lots were
used throughout this test: LC 12507 (Number 41 type primers)and TW 18310
(Federal Number 195 primers).  The LC 12507 lot was accepted on 29 Oct 68, and
the TW 18310 lot on 3 Apr 68. :

Significant Observations in Nondestruction Tests (see Appendices ¥, G, and H)

a. Description of modified cartridge components after firing.

(1) The cartridge-case mouth and bullet base of all cartridges were coated
with a black residue both inside and outside (typical of a cartridge fired without
propellant). -

' 1
(2) A1l bullets recovered from the bore were partially ehgraved by the
rifling. '

b. Frequency of bullet-in-bore type malfunctions (see Table ).

(1) LC 12507 (Number 41 type primer) modified cartridges with a
100-pound average bullet pull produced bullet-in-bore malfunctions at the rate
of 1in 3. TW 18310 (Federal Number 195 primer) modified cartridges produced
bullet-in-bore malfunctions at the rate of 1 in 60.

(2) Modified cartridges with 35-pound average bullet pull and/or noncrimped
cartridges from both lots LC 12507 and TW 18310, produced 100% bullet-in-bore
malfunctions.



Table 11

Number of Bullets Lodged in Bore

" Bullet Pull in Pounds
- Ammunition . Rifle 100 . 35 'Not. Crimped
LC 12507 - o
(Number 41 ‘ . ‘ . S
- Type Primer) | Fort Huachuca 6 of 20 5 of 5 3 of 3"
' i 10,000 rounds 5 of 20 5 of 5 5 of 5
, . New 8 of 20 5 of 5 4 of 4*
TW 18310 | ' ‘
(Federal ‘
Number 195 o . ‘
Primer) - Fort Huachuca -0 of 20 . 5 of 5 5 of 5
S 10, 000 rounds 1 of 20 5 of 5 5 of 5
‘New : 0 of 20 5 of .5 5 of 5

*TFailure-to-feed malfunction 'attr-ibuted" to, magazine precluded firing 5 rounds.’

" ¢. Position of bullets 1n—bore (see Table I]I)

(1) For all mod1f1ed cartrldges the bullet lodged farthest down the bore from
" the chamber in the Fort Huachuca rifle and travelled the shortest distance: from the

chamber in the new rifle.

‘for any related bullet pull was cons1stent (see Figure 4).

The position of bullets-in-bore for any given weapon and

_ (2) For LC 12507 mod1f1ed cartrldges ‘the bullets lodged further down the
bore from the chamber in all weapons than d1d any bullets of TW 18310 modified

cartr1dges ,
Table III
' Average Bullet Position in Bore !
, Bullet Pull . T
Ammunition ‘Rifle 1. 100 pounds 35 pounds Not Crimped .
LC 12507 R | ‘
(Number 41 K ‘ ' e
~Type Primer) - | Fort Huachuca . 16. 641 /16.600 . | 16,532
' ..} 10,000 rounds ©17.075 - | 17.062 17.137
‘ - New 17.562° 17.562 17,437
TW 18310
(Federal -
Number 195 ‘ ‘
Primer) Fort Huachuca - 16. 725 16. 725
‘ 10, 000 rounds ... 17.188 17.163 17.188
New ) —- 17..562 17.574

! Values given represent distance from muzzle (W1thout ﬂash suppressor) to .
bullet point. (see Figure 4).
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d. Consequence of bullets lodged in bore.

(1) Fort Huachuca Rifle - the total number of bullets lodged
in the bore was 23. All succeeding rounds could be chambered without resistance,
that is, without indenting the base of the lodged bullet or without pushmg the bullet
of the chambered round into its cartridge case.

(2) 10,000 Round Rifle -the total number of bullets lodged
in the bore was 26. Only three succeeding rounds could be chambered without
resistance. An additional seven succeeding rounds could be chambered, but force
was required to overcome resistance (see Figure 25). No succeeding rounds
could be chambered behind the other 16 instances of bullets lodged in bore due to
excessive resistance (procedure described in Appendix A).

(3) New Rifle - the total number of builets lodged in the bore .
was 27. With one exception (see Figure 26), no succeeding rounds could be
chambered due to excessive resistance (procedure described in Appendix A).

Note. - In each of the three weapons, two attempts were made to chamber the
succeeding round by releasing the charging handle; when this failed to accomplish
complete chambering, the forward bolt assist also failed.

e. Cartridge Elongation.

Where modified cartridges failed to produce bullet-in-bore type
malfunctions, chambered cartridges elongated as much.as . 012" beyond the
-maximum allowable cartridge length due to pressure from the primer (see
Figure 24). Exact original lengths of cartridges were not determined althoulgh
the lengths after hand crimping were gaged for acceptability with a '"Go/No=Go"
gage.

Significant Observations in Special WeagonDestr'uction Test

a. A noncrimped cartrldge (modified to simulate tampering) from
lot LC 12507 was fired. The bullet lodged in the bore at a position far enough
forward of the rifle chamber so that the succeeding cartridge could be ‘chambered
in the normal manner without indenting the base of the bullet in the bore. This is
typiéal of the results of previous tests with the Fort Huachuca Rifle. The actual
clearance between the base of the lodged bullet and the point of the bullet of the
chambered cartridge was approximately . 406 inch.

b. With the bullet in the bore and upon chambering an unmodified
LC 12507 cartridge and firing, the weapon was badly damaged around the upper.
receiver (splitup to and along the carrying handle) and magazine areas (see
Figures 7 through 20). The disassembly of the weapon revealed a bulged magazine
housing (see Figure 12), a damaged magazine with three damaged cartridges
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which were blown from the magazine and found on the floor of the gun-mounting
fixture (see Figure 13), a fractured bolt carrier (see Figure 18), a bent and
broken extractor (see Figure 17) a crack in the wall of the barrel through

the locking lugs (see Figure 20), a ruptured cartridge casel which was lodged
in the chamber, and a bullet jacketil found in the bullet seat when removing

the ruptured cartridge case. The recovered bullet jacket weighed 13. 557 grains.
. The nominal weight of a normal bullet jacket is 17.000 grains.

1 The ruptured cartridge case was that of the succeeding cartridge that was
- chambered completely and fired into the lodged bullet in the bore (see
F1gures 20 and 21).

i - IR L

It is theorized that this bullet jacket was from the lodged bullet in the bore.

Upon examination, it was observed that the wall of the bullet jacket and
cannelure were ''ironed out' against the bore of the rifle by virtue of the

passage of the second bullet through the bullet lodged in the bore (see Figures
3 and 22),

c¢. The barrel was then subjected to additional examination as followrs:‘

(1) Upon visual mspectmn of the barrel, a carbon ring deposit’
was observed in the throat area. A borescope examination determined the location
of the deposit to be between 16. 65 and 16. 80 inches from the muzzle (w1thout flash

. suppressor).

(2) The barrel of the weapon was then defouled with a standard
metal defoulmg solution and cleaned thoroughly. The land and groove diameters
were measured in 1-inch increments (at each of three radial positions) up to the
approximate location where the carbon ring depos1t was prev_1ously observed
" (16. 00 inches). At the 16. 00~inch location, groove diameter readings at 0. 1~inch
-increments were taken (at each of three radial positions). These measurements

revealed a slight ring bulge in the throat area where the bullet jacket was lodged
and where the carbon deposit appeared to be previously (see Appendix I).

(3) A chamber cast of the damaged Fort Huachuca Rifle was also
made(refer to Flgure 2).

Note. - The three radial positions are identified as follows

a. At the reference point (0°) that is, pOS1t1on1ng the gas port of the ,
barrel vert1cally upwards.

b. 120° from the reference poiht.

c. 2400 from the reference point.



CONCLUSIONS

1. As related to primer type and degree of bullet crimp:

a. Upon firing M193 cartridges without propellant, the Nunibe_r 41 type primer
is more likely to lodge a bullet in the bore of an M16/M16A1 rifle than is the
Federal Number 195 primer regardless of degree of bullet crimp.

b. Upon firing M193 cartridges without propellant the Number 41 type primer
is also more likely to impart greater travel to a bullet lodging in the bore of an
M16/M16A1 rifle regardless of condition of rifle bore.

¢. Upon firing M193 cartridges without propellant, both types of primers
produced bullets in the bore, on all occasions of testing, when the bullet crimp ranged
from ''no crlmp" (tampered cartridges) to 35-pound average bullet pull (minimum
specification requirement). However, at a bullet pull of 100-pound average, on all"
occasions of testing, the Number 41 type primer produced significantly more bullets
lodged in the bore than did the Federal Number 195 primers.

2. As related to conditions of the rifle bore:

a. The degree of bullet travel and the ability to chamber cartridges behind
a lodged bullet-in-bore, are both dependent upon the condition of the origin of r1ﬂ1ng,
that is, the severity of erosion.

b. In the Fort Huachuca Rifle, characterized by severe bore erosion at the origin
of rifling, all occurrences of ""bullet lodged in the bore' were accompanied by sufficient
bullet travel to permit the chambering of succeeding cartrldges without application of
force or without distortion to the chambered cartridge.

c. In the used rifle (10, 000 rounds fired) characterized by moderate bore erosion
at the origin of rifling, succeeding cartridges on most occasions (10 out of 15) could
be chambered behind those bullets lodged in the bore by the Number 41 type primer.
In some instances this was aceomplished with force, and in others without force,
depending upon degree of bullet travel. However, bullet-in-bore associated with the
Federal Number 195 primers did not produce sufficient bullet travel to permit chamber-
ing of a succeeding cartridge on any occasion, regardless of the amount of force applied.

d. In the new rifle (no previous rounds fired) characterized by no bore erosion at
the origin of rifling, succeeding cartridges could not be chambered behind a '""bullet
lodged in bore'" regardless of the primer type involved or amount of force applied,
except on one unique occasion. On this occasion a Number 41 type primer afforded
sufficient bullet travel to allow complete chambering of a succeeding cartridge, but only
after the application of force causing sufficient cartridge distortion to permlt locking
of the rifle bolt.



3. Severe weapon damage w1ll result when a normally loaded cartridge 1s chambered
and fired behind a bullet lodged 1n the bore of an M16/M16A1 rifle.

4, All tampered cartridges (cartridges without propellant and without bullet crimp)
when chambered and fired in the M16/M16A1 rifle will cause bullets to be lodged in
the bore independent and regardless of any other factor.

5. Likewise ‘when chambering and firing cartridges assembled‘without propellant
and crimped in the range of normal production cartridges (from 35 to 100-pound
average), bullets can also be lodged in the bore of M16/M16A1 rlﬂes ‘

- 'Note.- a. The minimum bullet pull requirement of 35—‘p‘ound average is a practical
~ and realistic limit commensurate with normal mass-production practices and variables
for 5.56mm cartridges. _It would be imprudent to consider a change to this requirement
for any reason, presumably highlighted by this test program. It would be particularly
imprudent to believe that an increase in the minimum bullet pull limit, or in the range
- for normal cartridge production would lead to a solution of the bullet-in-bore problem..

b. Although possible, the probability of cartridges inadvertently being
produced without propellant, and passing undetected through inspection, weighing,
packaging, and being shipped from an ammunition producer, is very remote because
of the elaborate precautions taken to preclude this occurrence. Nevertheless, consider-
-ing that literally billions of rounds of small arms-ammunition are manufactured each
_ year, it is not impossible that some cartridges without propellant have been produced.
Consequently, improved safeguards are constantly bemg pursued to preclude even the
most remote possibility of this occurrence. .

RECOMMENDATIONS

Draft a ddcument for distribution to the Using Services citing the causes, conSequences,
and recommended precautions and remedies for this type malfunction,
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Figure 5. Side view of New Rifle (Serial No. 1:32'6633) with a
bullet lodged in the bore, preventing complete
chambering of the succeeding round.
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Figure 7.

Rear view of damaged Fort Huachuca Rifle (Serial
No. 598656) showing cracked rifle sctock and twisted
charging handle.
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Figure 8. Side view of damaged Fort Huachuca Rifle‘(séfial
No. 598656) showing cracked upper receiver housing.



Figure 9. Side view of lower receiver showing auxiliary parts
‘ of damaged magazine, cartridges, dust cover and dust
cover pin,
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Figure 10. Top view shqwing_fractured upper receiver housing
- and cracked carrying handle.
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Figure 11. Side view showing fractured‘upper receiver housing,
cracked carrying handle and closed bolt,
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Figure 12, Bottom view show1ng bulged magazine housmg, damaged
magaz:.ne and aux111ary parts.




Figure 13.

View showing recovered magazine, auxiliary parts
and cartridges. Note three damaged cartridges.
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Figure 15. View showing fractured upper receiver housing and
bolt carrier.
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Figure 16. Bottom view of same condition described in Figure 15.
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Figure 17. View showing undamaged bolt and bent extractor.
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View showing crack in wall of barrel extending
through locking lugs and body of a cartridge
case. (Case head was sheared off during weapon
disassembly.) "



View showing body of cartridge case after removal
from the chamber. The smaller portion of the case
head was pulled off by the extractor when the

weapon was fired.

Figure 21.
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. Figure 22, View of paftial Bullet‘jacket‘removed‘f:om‘bullet;ﬂ o
' seat. B : o
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Figure 23. View showing two uncrimped cartridges.
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View showing two modified cartridges after extraction.

'An observation of the cannelures .shows one cartridge

which elongated upon firing:and a second cartridge
which did not elongate upon firing. -
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-Figure 25.

View showing two bullets after removal from the bore
of the weapon. Omne shows no indentation at the base
while the other shows an indentation made in attempt=-
ing to chamber the succeeding round.
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a bullet in the bore of the weapon,
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APPENDIX A

IEST PROGRAM REQUEST

[ T0: T

Engr Proof Testing Lab, J9200 - 8 May 1969
FROM: ‘

Propellant & Pyrotechnics Lab, J9300
"SUBJECT: TPROJECT ENGINEER:

Bullet in Bore Study F. Braun/R. Fedyna, x24132
TPR 4: [PROJECT AUTHORITY: | : EXPENDITURE ORDER: |
' J9300-8-69 SEA-02 X0 93906-24

See attached sheet.

2. MATERIEL FOR TEST:

Two ammo boxes each containing 840, 5.56mm, Ball, M193 cartridges - Lots LC12507
and TW18310.

3. BRIEF BACKGROUND AND SYNOPSIS OF PRESENT SITUATION:

It has been determined that a number of Mi6Al rifles being used at training installa-
tions were "Blown Up" due to the lodging of a bullet in the bore. The purpose of
this test is to duplicate some of the conditions encountered during the investigatioms.

Cl DD
‘Bldg. 521 - Bullet Pull Machine - Inertia Pull Machine - Range to fire tests,

5. PRECAUTIONS IN HANDLING AND TESTING:

Observe normal safety precautions.

6. RECOMMENDED TEST PROGRAM:

See attached sheet.

7. TYPE REPORT DESIRED:
See attached sheet.

8. DATE MATERIEL AVAILABLE FOR TEST: DESIRED DATE OF COMPLETION OF TEST: ‘

9. COORDINATION: (17 ADDITIONAL SPACE IS REQUIRED CONTINUE ON BLANK PAPER)

See attached sheet.

SMUFA Form [109, 13 Dec 66 (Fommerly SMUFA Form 3742)
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"1._‘TYPEVGF TEST AND‘TEST OBJECTIVE:

a. To test and record the bullet pull values of 5.56mm cartridges as
‘received - Lots LC 12507 and TW 18310 - in order to verify bullet pull is

' 7100 1bs.

. b. Inertia pull 5.56mm cartridges - Lots LC 12507 and TW 18310 - to save
' bullets and cases and scrap the propellant. ‘

‘ c. After reassembly, test and' record in order to verify two (2) bullet pull
values = 35 50 lbs.‘and 100 lbs. . :

6. RECOMMENDED TEST PROGRAM

a. Verification of bullet pull values of 5.56mm cartridges as given on the
Acceptance Sheets. ‘ .

LC‘12507 ™ l8310“
- 20°Rds . 20Rds

b. Inertia pull, 200 from each lot - LC 12507 and TW 18310 - Scrap propellant
and save a11 cases and bullets separately.

eisor W 18310
o 200 Rds - 200 Rds .
200 cases 200 ‘Bullets , 200 Cases 200 Bullets

c. Reassemble bullets in cases without propellant to obtain two (2) bullet
pull values for each lot - LC 12507 and TW 18310, After obtaining these values,
record pull of 20 rd each.: : : -

1C 12507 o ___TW 18310

35-50 1bs 100% 1bs : 35-50 1bs - 1007 1bs.

20 rds 20 rds ‘ . 20 rds 20 rds
7. TYPE REPORT 'DESIRED:

Record all bullet pull values+of the orlginal cartrldges. After establlshlng
'bullet pulls of 35-50 1bs and 100" 1bs, record the values. Record all flrlng
tests as recommended on attached sheets. : :

9. COORDINATION'

It is requested that Project Eng1neers, F. Braun and R. Fedyna, x24132, 21130
be present during all bullet pullings and test firings so that detailed instruc=-
tions may be given., It is also requested that an advance notice of no less than
- 5 working days be given so that a WECOM representatlve may be present to witness.
the f1r1ng tests., ‘
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SUGGESTED TEST PLAN FOR BULLET IN BORE STUDY

A, MATERIAL REQUIREb:
1. Rifles: -
(a) One new Mi6A1 Rifle? ;*>
(b) ~One M16Al Rifle with approximately a 10,QOO’round history. **
(c) One M16Al Rifle with approxim;tely-a 20,006 rouﬁd hiéﬁory.v*
2. Ammunition: . |
(a) 300 rounds of 5.56mm, M193 with Federal 195 primeré -'S;mple I
(TW 18310). |

(b) 300 rounds 6f 5}56mm, M193 with No. 41 primers -~ Sample II (LC 12507).

* To be supplied by AMCPM-RS

** To be supplied by Frankford Arsenal
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B PROCEDURE :
1. Obtain chamber‘casts and'air#gage'readinés ofltest barrels.
é{ :Visually inspect chamber and bore of test barrels.
3. )Mbdify 15 rounds of each ammunition. sample as- follows:

(a) De-bullet rounds u51ng an 1nertia bullet’ puller dump the pro-‘l"'
‘pellant, reassemble the bulletrand case and crimp. Check bullet pull of 20
 rounds from the original*sample’and‘affirm‘that cartridges have approximately
,?the same bullet pull after reassembly and crimping (approximately 100 pounds).

(b) Repeat (a) except for bullet pull of approximately 35 pounds.

(c) De-bullet rounds by pressing the bullet meplat on a hard surfade,
dump the propellant and reassemble W1thout crimping.. |

4, Perform the follow1ng tests with the crimped‘and uncrimped modified :
cartridges of samples I and II in each of the three test rifles.

(a) ‘Load a twenty round magazine with 19 rounds of ammunition from
the unmodified,sample and one modified round. The modified round is to be
loaded as the third round to be fired.

“(b)‘_Insert.the magazinelinto the weapon‘and fire full automatic.

‘(c) When the malfUnction‘occurs with the modified round pull the
; charging handle tdfthe rear, eject the round and .engage the bolt catch,

(d) If the bullet remains in the chamber release the bolt catch in
an. attempt to chamber the next round

(e) If the round fails to chamber employ the bolt assist. .

(f) 1If the round will still not chamber. eject the‘roundrand‘repeat_

‘stepsl(d)‘and (e) with the next two rounds,
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(g) Repeat steps (a) through (f) Wiﬁh four additional modified rounds,
‘(h) ‘Measure the overall length of all modified rounds in which Ehe
bullet stays in the case after firing. |
Do not fire any rounds which chamber after fifing the modified rounds. Obtain
photographs of all test conditions and significant'results.

5.' After completion of step #4, conduct the following test using the -
Huachuca rifle. Seat a bullet into the rifling far enough to allow for the
chamberingfof a live round. Fire the live round and make note of,ﬁhe result
and obtain ﬁhotographs.

This test plan is subject to modification as results develop.
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 APPENDIX B’

(S ;
. ' (I j— ‘—/;

34T PRCSENTID  10/23/48 REMINGTON ARM'S CCSMPA.NY INe CONTRACTOR: Reminatan A-=s Co | Inc.

SUANTITY PalwED 3,u>:q‘950 Lu'kle City Army Ammomivion Plonr CONTRACT-NO, DA-29_0i0-tC %A

Fxx 1305-924+2930-1AC71) INSPECTION REPORT - 5.5 ' PRIMER NO. _ -t} ix FhoyLk

_INSPECTION R MM PRMER LOT NOs 10-L71. 573 5Lyl b7

‘ Tem _ Crq Ball, MI93 ‘ ‘

UNCTTIONAL LOT NOS. } ) }

Lot No . LC= 12507
s CODE . ] ‘ ‘
1610416, Cx.cg..,C)JYGS ACCEPTEDXX 151 TEST %X LPROPELLANT Type WC ché

o T aL no. 860G - Loatr
~ REJECTED —- RETEST — B L

el nS BIL=C-95830 Rev A/l o s CHG (GRS) 275 ;

= 24a7E 2-16-63 WAIVER — CASE- STEEL BRASS KK

214G NO_ = 1 0523632 ‘ S S HEADSTAMP (YR) LC 68

N £ DaTE B=11=66 ACCEPTANCE DATE 8 _Hovember 1968 CULLET JACKETGilding Meta]

IRING TESTS feto | recoro| . 3PES< |l FIRING TESTS

VELOCITY .I5F1(F §), L FUNCTION ‘

| . 250440 , —

Correcrod Avgl Amb) 20 3253 205 ‘ T Amb. [125°7:2°]160° - 2° [-65° - 20 | RECORD]| SPEC
Standard Jeviation XXXX 21,0 Max FRIE'\‘)SEVD : ‘ RED:JCED LT
1250 : 10 +L}2 ( —250 i 70° fzo
160° Reduced 1o 70° 10 | =]5 |{ From RIFLE | 120 60 60 120 3K
650 20 =77 _I{ Avg , - -

‘ RIFLE | 120 6@ 60 120 o=

CHAMBER PRESSURE (PSH) : ‘

Corrected Avg.{Amb)  ~ 20 | 47700 SZ%OGO CASUALTIES Hone
foe. e iAnt) XXXX | 52400 | 58000
1250 : 10_ | +865  +5000
160° Reducea 10 70° 10 +1 555 ( From
650 . 20 =1755. Avg

PORT PRESSURE 15000

- g 5
: ' 300 | $2000

Correcred Avg {Amb) 20 IBJO : No. ] d Spec.

1250 10 =20 ) izooo NON FIRING TESTS Tested ecer Limit
= v,

160° Reduced 0 70¢ ;g , ‘J;O ( From - CARTRIDGE .

-3¢ - -5 5 ( Ave. } ‘Ware‘rproof(Vac) bo 0 3

ACCURACY (Inch) 200 Yds. o 2 0 o BULLET ‘ )
Meor Radii i 90 1.3 . Mox. " Extraction(Lbs) 84 Mox, | 25 Min. Mina

- 6 L.0 Recard: Meon . 109 | FAY

ACTION TiME(MS) 20 1ol . Max. Base Closure Seal -

TRACE #5G0 Yes. o . o A
Nc:. Tracing 100 : Min. CASE ' .
No. Bullet Bursrs ) XX?(X R;sei::r:l‘ Stress (Mercurous Nitrate) 50 s 0
‘No. Errotic Fl‘ighrs XXXXX| - :

© No Muzzle Flashes XXXX TOTAL Aythorized Rds, Expended in Tests %2118

Lot inspected in nccordunce with contract requirements (Except as o}hérwise outhorized and noted hereon).

REMARKS:

dated 12/5/67 = Fouling Test.

Diamond nyamid'Hardncss Test ~= 0K
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APPENDIX B

Date Preseated 3 PRI /968
\Lw.rty Packed 3, 017 280 Rd§ ¥

FSN 1305 - YA~ éﬂz@_—_gou

1
H

Funclional Lot Nos.

i

TWIN CITIES ARMY AMMUNITION PLANT

Conlracl N6 ) - 30 35~ G707 [AY]

Contractor; Federal Carirido: Cop

AWCNS Code &/ 270. /6. ©0239.2.0¢

INSPECTION REPORT - 5.56MM Pruner No. DAV36-038-AMC-1099(A} /@S
TEMC S 550 mm Boc !9.7’, Primer L;t,“luszwn 3¥8PH -358947
Lot No. T | & 31O —3%e
Tracer Mix
Accepted X Ist Test X Jeniter Mix

Propetfant Type s € S &

Rejected [ ]  Retest [ ]

ALN. / /28~ <S48

Chg (Grs) 229 2% 3 22PY

Waivar |:]

‘Spec. No.Mi¢ - C-996a D Rev. A Iy Case - Steet [ Brass p&f
- ECO Date Headstamp (Y1) 1968
Dwg No. f) /oa 23632 BuMet Jacket
Rev. Dale 2-717-6.5 | Acceptance Date 12 RPRIL 196¥
- L ‘
FIRING TESTS TRACE PERFORMANCE 11 NO. RDS. RECORD LUMT
%% TRACING € 300 YDS. “ 100 BOT
am 125 160° -65¢ . [\
CHAVBER PRESSURE ! No. Toraysumes  k
(PSI) NO, SHORT TRACE
NO., LATE TRACE 2l o '
RDS _FIRED 20 10 10 20
WATERPROOF TEST
RECORD HI YOO /000 |~/500 |-5300
LIMIT - MAX 52,000 +5000 | +5000 | -5.000 MO, :DESTED NO'SILED SPECJL'M'T
AVG +35D 55,800 DESCRIPTION OF DEFECTS
LIMIT - MAX 58,000
PORT PRESSUR
(PSB £
RECORD L5500 |-220 |+480 | ~S0 =
R, BULLET EXTRACTION TEST (Lbs.)
LIMIT t2.000 v.2000 | +-2000 | *2.000 No. Tested | SPEC. MIN. | NO. FAILED | MAX.| MIN. | MEAN
— : - : 25 35 I T
VELILTT e T FT. , MERCURQUS NITRATE TEST
RDS FIRED 20 10 10 20 NO TESTED NO. FAILED SPEC. LIMIT
50 ‘ 0
RECORD . 2234 |44 |—53 [-3213 ‘
LT BALL 3250 + 40 -250 -250 " 250 BASE CLOSURE SEAL TEST 2
LIMIT TRACER | 3200 * 40 -250 -250 .250 _NO.TESTED NO. FAILED SPEC. LIMIT
STD DEV (9. ¢ 3
LIMIT, 40 VISUAL GAGE & WEIGH INSPECTION
ACCURAGY RDs - st SAMPLE 2 400 DATE ¥/ = 3-6F
(INCHES) FIRED RECORD LIMIT 2nd SAMPLE
MEAN RADI ¢ 200 YOS 90 Py 5.0 2,0 CRITICAL| MAJOR MINOR
- ACTION TIME (MS) 50 AT 4.0 AQL % 04 .25 1.50
) RDS W@ OEFECTIVE
FUNCTION & CASUALTY FIRED RECORD LIMT DEFECT NO. & DESCRIPTION
RIFLE, 5.56MM,XMISE] 720
CASUALTIES AN E {
TOTAL ) !
PACKING INSPECTION - CONTAINER CONTENT
MAJOR ! MINOR
SUB-LOT % DEFECTIVE AQL % | % DEFECTIVE| AQL S
1.0 ) 2.5
15T o) . m 1
2ND O =)
TOTAL AUTHORIZED RDS EXPENDED IN TESTS: k/__g

REUARKS. TEA) ADDITIONAL ROUNDS TESTED FOR CAIE HIRDNESS (IMRORMATIOV OMLY)
AS PER SMURP - Amm DATED

# TAN APDITion, /00O AOUNDS (I CRATE) SHIPPED TO LAKE CiTV RRMY
Armmun Mo PLAUT FOR Foultwe TEST.

13667

O olorsr

VR APRET

CHIEF BALLISTICIAN TCAAP

SMUTC.Q FORM §
25 APR. 67

REPLACES SMUTC FORM 116 WHICH 15 OBSOLETE
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APPENDIX C

BULLET PULL VALUES OF CARTRIDGES AS RECETVED

1 ‘ o 92 pounds SR - 90 pouﬁds‘
2 o o 106 pounds . . M 1'98_p§uﬁds
3  -‘ - - 86 pounds - S 7S‘pounds
‘4 e o ‘92'p6ﬁnas " ‘ : | ' 92 pqﬁndé
.5 - o 108 pounds ' llolﬁou#ds B
6 " | ‘ ” 102 pounds - o 114 pbunds
7 o »'.V 114 pounds - : i‘~ 110 pounds
8- ‘ " o ‘102‘pounds o B _2 | v80vpounds
.91 o N - 112 pounds e : 92 pounds
‘ 10 ‘  118 poun&s + . ;‘ 82 pounds
11 S : 86 poun&s _ . - ]  ‘108 pounds
12 ‘  _  ‘-‘N? 96 pounds ‘ | 92 pounds
13 . - 92 pounds . _ . 94 pounds
| 14 . | - 100 pounds | | :‘ 96 pounds
15 110 pounds | S " 88 pounds
6 ' 88 pounds | : ; A‘ N | 108‘pound§‘_
7 98 pounds © 94 pounds
P ) 88 pounds | 1 , | 102 pounds
19 ,‘  : 78 pounds =~ | :M 96 pounds'
20 -+ 96 pounds . .v‘i‘ 84 pounds
Avéragé S 98.2 pounds C : . ..95.4 pounds‘
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AT AL We TR LD T

T STORT c

10
11
12

13

14

15
16
17
18

19
20

Averagé

APPENDIX D

RECRIMPED CARTRIDGES

TW 18310

34
23
39
27
42
36
43
35
28
21
45
50
50
52
33
29
35
34

31
46

36.

pounds
pounds
pounds
pounds
pounds
pounds
pounds
pounds
pounds
pounds -
pounds
pounds
pounds
pounds +
pounds
pounds
pounds
pounds

pounds
pounds

65 pounds

44

BULLET PULL VALUES (35-50 POUNDS)

LC

39

17

42

29

57

25

47

38
36
25
35

23

49

30

54

24

55

28

37
42

36.

12507

pounds
pounds
pounds
pounds
pounds
pounds
pounds
pounds 7
pounds‘
pounds
pounds -
pbunds
pounds
pounds
pounds
pounds
pounds
pounds

pounds

pounds

60 pounds



10

11
12

13

‘u14

15

-16
- 17

118

19

20

Average .

" BULLET PULL VALUES (100 + POUNDS)

114

110

" 80

92

114
122
‘120

82

“1254
S
9%,
96
150

91

88

96,
100
| 106
| 88"
“ 00

101.

" RECRIMPED CARTRIDGES

18310

poundé‘
pounds
pqundé
pounds -
pouﬁds
poun&é‘
pounds
pounds
podnds
pﬁundsl -
?bundé"‘
pounds
pounds + 7
poﬁnds: ‘
pounds

pounds

;pounds

pdﬁnds
pounds.’
poﬁnds o

55 pounds

45"

LC

100

“ 94
120
97.
© 96

76

92
80

108

126

94

8

96
96
80

.97

78

120

YA

74

94.60 pounds

12507

pqunds

pounds

‘ppunds;

pounds -

pounds o

pounds .

pbﬁnds
pounds

pounds

pdunds

pounds

pounds .

pounds

pounds

pounds

-pounds - -

pounds

pbunds

pduhd; ‘

-pounds



 APPENDIX E

BORE GAGINE RECORD ‘
DATE: /7 \/a ME
CAL._\5 S 6P ne MODEL: /T-/4 SERIAL NO: JPE45 &
HUACHIICR WEARAPON (ISED N TEST
DISTANCE LAND DIAMETER GROOVE DIAMETER
MUZZLE INCHES INCHES i
INCHES VERTICAL HORIZONTAL 4 HORIZONTAL
- ] 2-05 u s AL ‘/". ' , '
1 ,2203" j
2 r 2‘ 2‘01 -
3
4 rr202" - 1
5 228/ L2245
6 ,A203% EYXZTh
7 c2el” 22 44"
8 :;l¢fﬂ « 2 242" .
9 AT
10 2 9£" I
11 YL/
12 2197 ,2242°
13 .Axe0"” 2243
14  2202” , 224"
15 LA PS S, 24l"
16 e 2270 La2y3”
17 ovee Mrx 42246
11:-/7-& Coplt BR 97700 Over M#x
2 ,
21
22 ‘
§3 HAD SPace |= 1. 805
4
25
26
—
28
2
30
3
32
33
34
35
36
37
38
39
40
4
42
43
44
45

SMUFA-J Form 23, 26 Sep 67
(Formerly SMUFA-U Form 132)
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BORE GAGING RECORD

DATE: /7 Sowic_

| | . o ' 866725
CAL. __ \$"54 3w MODEL: _/7-/¢ - SERIAL NO: A‘éwd—
_10.0c0  R). wipPos
DISTANCE LAND DIAMETER ‘ - GROOVE DIAMETER
MUZZLE _ . INGHES : , INCHES y
INCHES VERTICAL __HORIZONTAL VERTICAL HORIZONTAL
Ll e S Y 22494 .
1| 22047 2244°
2 , 2200 " (22437
3 " 2200° ]
4 2499 " L2243
5 .AL29’ L2242
6 Y ,
7. LRALPE R292"
8 Al 97" L, 22493
9 RN
10 L2AL9E"
11 L2178
12 , 2197 ] ‘
13 L 2196" »
14 L RI173" , 2243
15 .a2e02” ,2294”"
- 16 L, 22e4” L R2YY"
17_ L, 2208" 2244
S’I)ns' Ovee Méx L2850 "
20 o
21
22 . : o
23 iteAD s PAAce = 499
25 -
26
Vij
2
2
30
31
32
33
34
35
36
37
33
39
40
4
42
43
44
45
47

SMUFA-J Form 23, 26 Sep 67
(Formerly SMUFA-U Forn 12)




BORE GAGING RECORD

DATE: /7 o

CAL. S-S Cm MODEL: __/7~/¢ SERIAL NO: /324 €33
Aerw HWornpron

DISTANCE : LAND DIAMETER o GROOVE DIAMETER
MUZZLE INGHES INCHES h

INCHES VERTICAL HORIZONTAL VERTICAL HORIZONTAL
J 2197" L2242° |

1 2(98 " 2Q240°
| . 223%°

A 1Ge! 2237
L XLG) 223
RIGE”

W0 NNt WK —

|
IFYECE S a
10 . RLg7"
11 ,A (9L ' L2238

12 2 LGS 12239
13 s 27’ .

17 AL97° _2238"

B/7.8 | 2198 . 22397

23 _HEAD | S PACE = (9294

SMUFA-] Form 23, 26 Sep 67 48
(Formerly SMUFA-U Form 12) .




- BORE_GAGING RECORD

oATE, /7 Vo mis

(Formerly SMUFA-U Fom 12)

CAL._SSEma MODEL: A7 & - 'SERIAL NO: _ 86573 &
, \ HYBCHUC A w:ﬁﬂtn/ ()
‘DISTAN‘CEI B o " LAND DIAMETER ‘ . " GROOQVE DIAMETER
MUZZLE o ‘ ‘ INCHES s : . iINCHES . . .
INCHES - YERTICAL - "HORIZONTAL VERTICA HORIZONTAL
, s .2203° [ AZONTAL .z_z:r'|_'—/3J~7F ,
- , s Axe3* S ‘ L2243
2 ..2102“ » . 2242
3 y 2201 " . C ‘ . , 224"
4 J22081" S : . ‘ /
5 .22 90" ‘ ‘ , "
3 .2100" ‘ ol 2297
7 2007 : ‘ . sazaet
8 L, 2200 " : ‘ o 1 | -
5 - ,
10 2200 "
11 [a?lpl‘”
12 - W-F I
13 22037
- 14 2204
}5‘ 209" 22008
. 6 - ‘ . ' 0’
| 7 o ver /"/41' | N Y P
—m'é?’zmm'f'”"’ N 224997
19 ‘ L : - ‘
- 20
21
22
23
24
25
26
. 27
28
2
30
] |
32 .
33
34
35
3
37
38
39
40
41
42
43
44
a5
SMUFA-J Form 13, 26 Sop 67 : 49




BORE GAGING RECORD

DATE:___ /7 c/kﬁfl:‘

CAL. R Y X MODEL: _/7-74 SERIAL NO; 662 794
_ HUACHCA e APor (R)
DISTANCE LAND DIAMETER "7 GROOVE DIAMETER
MUZZLE INQHES _ _ INCHES -
INCHES VERTICAL HORIZONTAL. VERTICAL HORIZONTAL
-} - BV N JRA2Y/° ,
1 ) A2 2p00" L A2 g
g , 228/ ‘
" e - 1
4 2200 . 122490
5 2200 , 2239
] L 9Gg*
7 22p0"
8 LA
9 L AL97 " ‘
10 ALgE” .2239"
1 L2194 ,2238&"
12 ALTS o
13 2t l
14 2l 74"
15 W7 LL238
16 . VA . 2239
17 | peee Aux 224"
:g'/?d‘— &44/6647’0"’ 229"
2
21
22
23
24
-25
2%
27
28
29
30
31
32
33
- 34
35
36
37
38
39
40
4
42
43
44
45
50

SMUFA-} Form 23, 26 Sep 67
(Formetly SMUFA-U Form 12)
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