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A COLPARISON TEST OF UNITED KINGDCM AND UNITED

STATES AMMUNITION FOR LIGHINE IGHT WEAPONS

NINTH REPORT OF PROJECT TS2-2016

DATES CF TEST: 14 February 1950 to 22 May 1950

OBJECT

To evaluate and compare the nerformance of U. S, Caliher ,3C, T65, Ball, AP,
API, Tracer and Spotting Ammunition with that of U, K. Caliber .28C, Ball, AP, API,
Tracer and Observing Ammunition,

SULMARY

The sublect ammunition was compared by conducting the test in accordance with
the plan as agreed to by representatives of the United States and United Kingdom,
Soms phases of this test plen were deleted by the Working Committee to avoid dupli-
cation of phases covered by the "User" or the "Rifle" tests of this project.

CONCLUS ICNS

It is concluded that the caliber ,30, T65 ammunition is superior to the caliher
«280 ammunition with regards to ascuracy, trajectory, and penetration. The caliber
«280 ammunition is superior with regards to the ignition characteristics of the API
round, and functioning of the trecer and observing round. The caliber 280 emmunition
slso has superior ballistic coefficients compared with those of the caliber .30, T65

araunition. . .

REC OMF.'ENDAT IONS

It is recouzmended that in any future development of n'apons and ammunition by
the U, K, and ths U, S.,.every effort be made td perfect the ammunition prior to
desizning the wespon,

. Bsfore weapons of any type are considered for joint comparison trisls by U, K,
send U, 8., they should be chambere
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I INTRODUCTION
A. DISCUSSIOR

In Torld War II the United StatWiWie e1dsd wie & -ixe. most notable of
which wag Great Britain, Throughout this corflict there were feWw common arms between
us. Had British and United States arms been "standardized™, much confusion, complicatior
and cost could have been eliminated, 0

With the ultinate object being standardization, both the United States and
Great Britain have been developing versatile lightweight weapons. It is hoped that a
satisfactory weapon can be developed, and "standardized" which will replace cerizin
precent standard weapons., Development has been guided by requirements set up Ly the
usirg arms of the United States and Great Eritain,

A weapon proposed by the United States is the lightweight rifle, T25 firinrg
a caliber .20, T65 cartridge, while those proposed by Great Britain are the EM-2
or Fi auto-rifles,both firing a caliber .280 cartridge.

This test was set up by representatives of the United States and Great
Britain to obtain data so that an evaluation could be made of the two types of am-
munition used in the above weagons,

B. REFERENCES
1, Authority for Test

8. Letter, file APG (C)L7L/2) dated 3 February 1950, Sutject: Comparative
Tests of Light Rifles,

2, Technical References

a. Firing Record 8-L1377, Development and Proof Services, Aberdeen Proving
Ground, Maryland.

b. First Report of TS2-2015 dated 10 January 1949, A Test of Cartridge,
*Ball, Caliber .30, T6SEl and Rifle Lightvoight Caliber ,3C, T25,

¢e Tenth Report of ProJect ¥o. TS2-2015, A Comparison Test of United
Kingdom and United States Lightweight Rifles, .

II DESCRIPTION OF WATERIAL

A. The mn&tioi undergoing test had the following characteristics:

1, Cartridge, caliber .30, ball, T104, lot No., FAX30-1358
Case, TO65E2, 1949 brass, 180.35 grains
Bullet, ball, ‘1'101;. 136.83 ninl
Mr;i. ballioE 31681
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Cartricge, caliber .20,

Certridge, caliber .30, API,

epse
(;222’-&,2.\'
AP, 19
Case, T65E2, 1949 brass, 180,51 grains
Bullet, AP, T93, 136.08 graius 3
Charge, ball powder, Lot 12615, L6.55 grainz

,-,,1"4”3;- _
5:':'{‘& t oS

T101, lot No.

Case, T6SE2, 1948 brass, 180,11 grains
Bullet, API, T101, 137,52 grains
Charge, ball powder, Lot W2615, 15.79 grains

Cartridze, caliber .30, tracer, 7101, Lot No. FAX30-1359

Case, T65E2, 19L9 brass, 179.55 grains
Bullet, tracer, T102, 13L.12 grains
Charge, IMR 3031, 39,65 grains

Cartridge, caliber .30, spotting, 1102, Lot No. 2

Cage, 180,02 grains
Bullet, 119,66 grains
Charge, L3.71 grains

Cartridge, caliter .30, grenade, T116, lot No. FAX30-1367

Case, FA-T-1l=E-l
Charge: Black powder AL

1 grain

IUR 4,895 LO grains

Cartridge, SA, caliber .280,
Case, 150.72 grains

Bullet, ball, 139.63 grains
Cherge, NRN 11, Lot D 16520,

Cartricge, SA, caliber .280,
Case, 150.59 grains
Bullet, AP, 128.L5
Charge, NRN 11, Lot D 16520,

Certridge, SA, caliber .260,
Case, 150.8L grains

Bullet, API, 130,24 grains
Charge, NRN 11, Lot D 16520,

Cartridge, SA, caliber .280,
Case, 151,16 grains

Bullet, 115,17 grains
Charge, IKR, 25.51 grains

ball, Lot 1GA

30,57 grains
AP, Lot 2LA

29.55 grains
API, Lot 23A

29.l grains
tracer, Lot 32A




11, Cartridge, SA, ctliber .280 OBS, iot 17A
Case, 150,73 grairs
Bullet, 127.54 grains %
Charge, NRN 11, Lot D 16520,. 29,23 gra

12, Cartridge, SA, caliber ,280, grerfades, Lot No. 20E-
. P
. p oi—
Photographe of the above cartridge compo'tents are enclosed as Appendix B,

IIT DETAILS OF TEST

A. PROCEDUEES Do
1. Mann barrel accuracy at 600 yard range. - ) v
a. Equipment using caliber .30, 765 ammunitions:

Rifle, acouracy, caliber .20, 77692088 .
Rest, recoil, accurscy, caliber .20, h9-6-hOB
Frankford Arsenal machine rest

b. Equipment using caliber ,280 amnunition:

¥ann barrel, fitted to P-17 receiver (Enfield, caliber .20 action)
Vee slide, No. 101, type 18825 (British manufacture)

The ahove equiprient used in the U, K, for caliber 280 accuracy firing was
adapted for us» in this test by securing the vee slide to a 1-1/2 inch steal plate
and in turn fastening this to a Frankford Arsenal machine rest with 4 - 3/8" machine
bolts. Appendix C, Fhotograph A61272, shows the weapon used for firing the caliter
«280 apmunition and the method of fastening to the FA rest. Appendix C, Photograph
A61273, shows the caliber .30 accuracy rifle, recoil rest, and FA rest. Note
that in the caliber .20, T65 equipment the weapon is securely clamped ir a rest which
recoils whereus the caliber .280 weapon recoils sliding in a vee which is stationary,
Recoil of the caliber 280 weapon is restrained by a spring-loaded vee-shaped fixture

*at the rear of the™darrel,

6. Five ten=shot accuracy targets of each type of ammunition were fired
and measured. Two series of five teneshot diagrams were fired with tall and AP
ammuni tion of each caliber. Two weapons, of each caliber, were used in firing the
ball end AP ammunition as & check on performance of equipment. All firing was conducted
in accordance with ORD-MLO6O0S-FM, Volume III, 7-1L. All firing was conducted when
wind velocity was 10 mph or less; however, to eliminate any variable in wind veloci ty
or direction on the different calibers undergoing tut, - the following procedure was

4 adopted, e
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Two weapons, one of each -caliber, were fired simultaneously down the B

sams range. Therefore, for each accuracy target of one caliber, an accuracy tsreet
of the other caliber is recorded that was fired under identical conditions of wind
velocity and direction.

In addition to the ammunition undergoing test,
in both caliber .30, T65 and 280 using lead-core ball ammunition.”

2. Velocity Firing

&. Egquipment using caliber 030, T65 armunitions Univereal receiver,
calibar .30, }2; Velncity barrel, light rifle, chambered in accordence with SK-FSA5212;
Rest, recoil, for Universal receiver; Frankford Arsenul machine rest.

b, Equipment using caliber ,280 ammunition:

Ordnance Factory Base Pressure Housing. (British manufacture)

Velccity barrel fitted to above housing, No. 449/5.

The mbove housing was securely bolted to & one-inch steel plate
which in turn was bolted to & Frankford Arsenal machine rest.

6e All velocities were recorded on a counter chronograph initiated by
lumiline screens placed §3 and 103 feot from the gun muztle.

All firing was conducted in accordence with ORD-M608<PN, Valume III,
7'13.

d. All velocity averages were obtained from 20-round strings.

e, Prior to firing, all ammunition was conditioned for at lesst 2 hours
in a controlled constant tempersture. Ammunition was fired after conditioning et #70°F,
+1659F and =86°F,

f. Appendix C, Photographs A61274 and A61275 show the caliber .30 and
oaliber .280 velocity and pressure equipment utilized in this test. The cnly difference
in velocity and pressure equipment is in the barrel, therefore, the photographs
enclosed are titled, pressure barrels,

S+ Pressuro Firing
4, Equipment using oaliber .50, 766 ammunition: Universal rsceiver,

caliber .30, 12; Pressure barrel, light rifle, No. G30 chambered in accordance with
SK=FSA-5212; Rest, recoil, for Uninrul receiver; Frankford Arsenal machine rest,

P, . -=eieminmg, |




Ordnance factory base pressure housing

Pressure barrel fitted tc above housing,
YiRiuadal

Jo.-

The above housing was used in the veloct d of mounting
is described under III, A, 2b. The caliber. rrels No. LL9/5 and No. LL9/6
are identical and can be used interchangeably. However, for this test No, LL9/6 was

decignated as a pressure barrel and No. LL9/5 as a velocity barrel,

The Yase pressure gage used in this test consists of a pressure housing, breech-
block, firing nechiniem and adapters, so pressure recordings can be taken from any
type of proof barrel. The breechblock ia designed so thet a well in the forward
part accormodates a copper and a steel pad; the thickress of the steel pad varies with
the tonnage of the copper used. The resultant combination permits a definite head
space to be obtained when the mouth of the wall is in direct contact with the breech
end of the tarrel. The copper used has & circular hole through the center; the
firing pin passes through this hole and through a corresponding hole in the steel pad.

Immediately prior to loading, the cartridge case is dipped to a depth a little
below the shoulder in oil, When the round is fired, the cartridge case sets back
and acts as a pistos against the steel pad which im turn compresses the copper. The
amount of compression of the copper (or decrerment) is msasured and this is converted
to pressure by reference to the correct tarage table,

The coppers used with this equipment vary in diameter accor ding to the caliber
under test and in length according to the amount of the precompression applied, each
type of precompressed copper is further subdivided into five grades to compensate for
small variations in hardness in the copper.

Care must, therefore, be taken to select for a particular set of pressure
Eeasuremeni.s & copper, the pressure decrement of which will lie within the range of
+010" to .030", Consequently it was not possible in all cases to utilize the same
precompressed tonnage copper either for the various types of rounds at one temperature
or for one type of round at various temperatures. Since coppers of different
precompressions gave slightly different recorded pressures for the sare actual pressures,
directly comparative pressure results are mot normally obtained,

Appendix C, Protograph AG1278 shows a disassembly view of the Ordnance Factory
Pressure Housing, The position of a round of ammunition and & base copper, relative
to the firing mechanisa are also shown, :

0s Averages wers obtained from twenty-round strings,.

d. Prior to firing all ammunition was conditioned for at least two hours

in a controlled constant temperature. Ammunition was fired aftaf at ¢70°F,
0165"? and "'650’0 £8 M 2 "
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L Plash Test nmg Tay

o Phoh chnnoteristics of both ca}ibéu-of &mﬁtqudnqundergoing
test were observed by firing each type of a.munitiop from \v}-apons- huing the same
barrel length and by firing ball emmunition from weapons deaigned for the respective
eanunition,

be Firing was conducted in a darkened closed range to better observe
flash and make possible the use of a camera to obtain a permanent record, Flash from
all firing was photographed by two 2.5, 4 x 5 inch Speed Graphic cameras nusing
Super XX fiim,

¢e Firing was divided into two phases as follows:

(1) A twenty-round burst of each type smmunition in both calibers
was fired from M1919AL machine guns modified for the caliber .30, T45 and caliber .280
respectively.

' (2) Twenty rounds of ball armunition were fired single shot from
the caliber .30 rifle, M1l; caliber .30 lightweight rifle T25; caliber ,280 auto-rifle
E¥-2; and the caliber ,280 auto-rifle, FN, All rifles were fired with and without
flash hider except the caliber .280, EM-2 which does not require a flash hider. In
the above firing, photographs and visual observations were taken of the cumuhtive
flash of all rounds fired, ;

d. The two cameras were placed and dasignated as followsas

(1) Camera A; L.5' left of gun mussle

-

(2) Cemera B; 2' left and 2.5' to rear of gun muzsle
S5« Smoke Test Firing

Smoke characteristics of the ammurition undergoing test were compared
by wvisually cbserving the relative obscuration of a 20-foot square target placed 150
feet from the gun muszle, Observation wag made during burst fire from a gunner's
*position directly behind the gun. Modified M131GAlL machine guns were used in this
phase. To record the resultant smoke and obscuration, a 16-~mm motion picture camera
was operated 9 feet to the rear and 9" above the gun murrle. The film is on file
at this station and is available for further ctudy. Sinse smoke is a characteristic
of the propellant and is little affected by the bunot. only ball and tracer smrunition
of each caliber were fired,

6. Tracer Test Firing

a. Comparison of tracer characteristics between the caliber .30, T65,
and caliber ,260 ammunition undergoing test was conducted by firing from nodifled

M191GAL machine guns,
%‘?4‘1‘ ]
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(1) Length of trace: This was taken st night by firing over water
in which range stakes ware placed every fifty! - yards, Observation was mads by
qualifiad observers located in a tower looking down on the bullet path and range
stakes. Le\ngth of trace can be measured to the closest 25 yards by this method,

v/ .

(2) Length of igniter: This was maasured by observing the point
at which the tracer composition reachsd its normal briiliance. Observation was made
at night with reference to lights placed 25, 50, 75, and 100 yards from the gun muzzle,

(3) Brilliance of igniter snd trace-were observed in conjunction with
the above firing,

(4) Percent ignition was calculated from the results of above firing,

(5) Daylight visibility of trace was observed from the gun, This
was observed during the firing conducted to obtain smol:e characteristics,

7. The caliber .30 grenade ammunition was fired in the lightweight rifle, T25,
and the caliber ,280 grenade smmunition in both the auto-rifle EM-2 and suts-rifle FN,
The rifles wero fired at a thirty-degree angle to the horizontal with the butt placed
firmly on the g,r;und. Since sccuracy of the grenade depends more on the grenade than
on the launching lmnunition. scouracy was not measured. During this phase, functioning
of the launching ammunition and renge of the grenades fired were observed. Grenade,
AT, practice, M11A2, were utilized for funotioning and determining rangs,

8. Due to the small quantity of smmunition available, very little could be
done to determine erosion characteristios. Erosion deta were obtained in conjunction
with the lightweight riflo test of this sams project by measuring instrunental velocity
at 78 feet in rifles used in the rifle test, Velocity was measured from 9 rifles at
the beginning, during, and at the conclusion of the rifle test, The amount of
velocity drop is one measure of barrel erosion,

Erosion characteristics of the smmunition in machine gun barrels were
not obtained due to lack of ammunition., A limited number of bursc velocities frop
*M191GAL machine guns were obtaired during the function firing of API and observing
szmunition. These velocities were recorded on a counter chronmograph initiated by

lumiline screens placed 53 ard 103 feet from the gun muzzle,

The waloci ty of ball ammunition when fired from those barrels used in
the penetration test were also recorded using the above equipment. These velocities
were recorded to insure that the veloocity level of the ponetntion barrels had not
dropped throughout the penetration test. 3 ’
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Tank ignition chuncterilticl of ﬂ\e API amunitiop were obtained

by ﬂring the !'ollowing programs
(1) - At 100, 300, and 500 yards range.

(a) Above and below fuel level with fuel container exposed,
1/2", 4", 8", and 12" behind a 10-gauge mild steel plate,

b. Seventy-two octiane, automotive grade gasoline was used throughout
the test.

¢e Fuel was contained in standard 5-gallon issue type safety cans,

de To maintain uniformity in conditions throughout the firing the followirng
procedure was followed,

(1) All recorded hits on the target were true, i.e., hits near the
edge of the can or on seams were disregarded and additional firing was conducted.

y (2) Firing of the two ‘calibers of amunition was conducted with
weather conditions as nearly alike as possible,

(3) Duripg firing sbove the fusl levsl, an attempt was made to
maintain the same vapor concentration in the can for each can fired,

(4) All hits on the plate in front of the fuel can were true
hits. All doubles etc were disregarded and refired.

(5) A new can was utilized for euch shot recorded,

e. All firing was conducted from weapons utilized in the accuracy phase,
(Xann barrels)

fo A limited investigation of the functioning charaoteristics of the API
apmunition firing from a machine gun was conducted. This was performed by firing
API linked 1 to L with ball or AP ammunition in cold and n hot barrels. Occurrence
of muzzle bursts were of primary interest.

g+ It was agreed by the Working Committee that a suffiocient comparison
of ignition characteristics could be obtained from the abnve program snd firing with
fuel at =65°F and ¢125°F as requntgd in the direitive was doletod.




R e

P

™% 1ae Penetration chnrncterhtiel of the Ball, AP and API ammunition
oing test were obtained by firing the following program:

(1) The following targets were utilized:

(a) One~inch pine boards placed one inch apart. Photograph
No. A61221 (Appendix D),

(b) Ten-gauge mild steel plates placed four inches apart,
(¢) Helmet, Xi.

(d) Vest, amor, M2,

(e) lasonry-bonded, brick wall, 8-1/2 inches thick.

(f) Hard homogeneous armor 1-1/2 inches thick at angles of
0°, 20°, 30° and 40° (Brinell 286),

(2) The above targets were to be fired at from the following ranges:
25, 100, 300, 600, 800, 1000, 1200, 1600 and 2000 yards, Firing on a particular
target was discontinued at the range at which penetration was not achieved.

(3) All firing at ranges up to 600 yards was conducted with a rifle,
and at 800 yards and over a modified M1919AL machine gun was used,

The caliber (30 ammunition was fired from lightweight rifle,
725, No. 10, The caliber .280 axmunition was fired from auto-rifle EM-2, No. 3,

. (4) Instrumental velocity at 78 feet was recorded for the above
weapons prior to and at the completion of the penetration firing,

(5) Instrumental velocity at 78 feet was recorded for the caliber
«280 and caliber .30 machine gua barrels at the conclusion of the penetration firing,

(54) It was azreed by the Working Committee that averaze concrete,
common earth, and sand in bags as listed in Test 1, Phase II of the Test Plan be
deleted as targets. It was further agreed that depth of pemetration in 1-1/2 inch
hard homogeneous ammor at varicus angles of obliquity would be acceptable. This
armor was substituted due to the supply shortage of various thicknesses of adequate

amor plate.

11, Time-of-Flight data were obtained for Ball, AP, API, Tracer and Observing
armunition of each caliber by conducting th owin
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s, Firing was concﬁlo'\;d from tnss:‘ew)dnn bnrrell. (L50/3 and 1528613,)

utilized in the 600-yard scourscy firing, These barrels were supported in a steady
vee tlide and allowed to recoil in this slide,

7 ,.n%e two different calibers were fired, it was not practicable
mate* rounds; howsver, firling was conducted in such & way to keep all weather
variables for each type round as near as possible the same,

cs Velocity was recorded at 78 feet on a counter chronograph initiated
by lumiline screens placed 26 and 128 feet from the gun muzzle.

de Time of flight of the projectile from the first lumiline screen at
28 feet to a wire mesh target placed down range was measured on a second counter
chronograph. Twenty rounds of each ammunition type were meuured for time of
flight to 600 and to 1000 yards.

e. Other data taken consisted of the following:
(1) Azimuth of line of fire.
(2) Tine each round was fire:.,

(3) Velocity and direction of wind, at time of firing each round,
were recorded at firing site,

(L) Density of air at time of firing detemined from temperature
measured at the firing site; and pressure and humidity measured by the Msteorological
Section of this station,

f« Prior to firing all rounds were base tapped to obtain more uniform
results,

12, Maxinmum range data for caliber .30 and caliber .2680 ball ammunitioa
were obtained by conducting the following program:

a. All firing was conducted from those weapons, (450/3 and 1528613),
used in the 600 yard socuracy firinge The weapons were supported in a caliber .30
accuracy recoil rest mounted on a Frankford Arsenal machine rest, The caliber ,280
barrel, (450/3), was modified to fit the above rest to facflitate firing,

be Elevation of fire was set at 28° by use of a clinometer, large, N1917.
This angle was measured on the vee slide and correlated with the axis of bore which
was the true elevation,

ce The gun was located so that the bullets would fall on a previously
measured water impact area. Range of each round was determined by oburveu placed

in a dugout at the impact area, ”W = s L,
=0 - $ « il FR '
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d. Time of flight was taken by two observers a e impact ‘srea timing

was conducted when surface and aloft wind velocities were

) Elevation of the gun muzzle above mean low tide was measured with
reference to Bench Marks at the firing pointse.

ge Weather data necessary in this firing were furnished by the Meteorologice:
Seotion.

13. Observing Cartridge Functioning

a. A comparison of the functioning characteristics of the caliber ,30
eud caliber ,280 ammunition was made by firing at the following targets from 1000
yard range:

(1) Hard packed cinder road.
(2) Sandy earth,

(3) Scrudb brush

(4) Grassy field

(S) Brick wall, 8-1/2" thick,

be The 7.92 mm German observing round was used as a control in this
firing phase, = ‘

6+ The above program was set up as that closest to duplicating the
tactical use of observing ammunition. The complete program as recuested in thé
test directive was not fired in order to conserve smmunition necessary for the user
tests and to avoid duplication with the user tests,

1. Test number two as listed in Phase II of the Test Plan requesting a
determination of the shock effect of the U, S. caliber .30 and U, K. caliber ,2680
aummunition was not conducted at this station, At the present time the above phase
is being conducted by the Viound Ballistic Section of the Army Chemical Center,

A separate report on shock effect will be prepared by that organizatiom.

15, It was agreed by the Torking Committee that tests seven, eight and rine as
requested in Phase II of the Test Plan could be deleted. In accordance with the above,
these tests were not conducted, ~
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: Simnary of Mann barrel sccuracy results follows. The Ball and AP
ion of both calibers were fired from two weapons to obtain a betier average.
The following abbreviations are utilized in the surmary. All measurecents are in inches.

MR ~ Mean Radius . ' G
Kean Vertical Dispersion

Yean Horizontal Dispersion

Extreme Vertical Dicpersion

Extreme Horizontal Dispersion
Extreme Spread

5

Complete acouracy data are enclosed as Appendix E.
Surmary of Mann Barrel Accuracy at 600 Yards

WEAPON kR uVD XHD EVD EHD ES

AMUNITION: Cartridge, Ball, Caliter .30, T1OL4, Lot No. FAX30-1358

1528385 5.43 3,09 2.97 15,52 16,58 19,87
1528613 5.38 3.45 3.36 13.63 13.77 17.97
Average 5.40 3,27 3.17 14.57 15.18 18,92
AMMUNITION: Cartridge, Ball, Caliber .280, Lot 19A
Lso/2 1.2, 7.91 5.82 33.29 27.12 37.05
Lso/3 8.28 . S.L7. - 5.00 20,94 22,28 27,85
Average 9.76 6.69 S.l11 27.12 24,76 . 32,05
. ALMUNITION: Cartridge, AP, Caliber .20, 193, lot No. FAX30-1357
1528385 L4.56 2.95 2.79 15,02 10,72 16,04
1528613 6402 3,81 3,69 16,19 1L.LS 18,25
Aversge 5429 3.% 3.2 15.61° 12.59 17415
AMMUNITION: Cartridge, SA, AP, Caliber .280, Lot 2lA
Lso/2 9,88 6,31 . 6.18 2l,11 26,20 31,16
Lso0/3 12.75 9,18 6.66 35.81 31.56 13,59

Average 11,32 7.75% : 6.12 29,26 x7,5%
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AMMUNITION: Cartridge, API, Caliber .30, TI10l, lot FAX30=1356

1526385 3.8 51 14,80 17.19 19.8l

‘Cartridge, SA, API, Caliber .260, Lot 23A
7.22 Le79 3,96 23,64 15.55 2l.1o
AMMUNITION: Cartridge, Tracer, Caliber .30, 7102, Lot FAX30-1359
1528385 11.2, 7.L0 6.8 30.28 26.20 38.75
AVMUNITION: Cartridge, SA, Tracer, Caliber ,280, lot 32A
Ls0/2 10.7€ 5.86 7.36 26,03 29.92 34.77
AMTNITION: Cartridge, Spotting, Caliber .20, T103, Lot No, 2
1528385 10,29 6,01 13.88 33,38 24.91 3,58
AMUNITION: Cartridge, SA, OBS, Caliber .280, Lot 17A
Lso/2 9.57 6,92 5.03 27.68 20,12 28.el

A tabulated summary of accuracy results obtained from firing lead core ball
axmunition follows. lot No. FAX30-1290 snd Lot No, 21A were fired simultaneously
as described in III, A, Method of Test. lot No. 12A was fired at the request of the

U. K. representative as a further control on the caliber ,28C accuracy firing. The
figures given are the averages obtained from 5 targets of each ammunition. Complete
accuracy results are enclosed in Appendix E.

150 GRAINS (LEAD CORE) 130 GRAINS (LFAD CORE) 14O GRAINS (LEAD CORE)

CTG, BALL, CALIBER .30 CTG, SA, BALL, CALIBER .280 CTG, SA, BALL, CALIBFR ,280
10T FAX30-1290 10T 124 10T 21A
MR 3.03 6.3 6.90
XD 2.30 , 3.54 : L.51
MD 2.53 3.7h 3.99
EVD 9.54 17.27 19.96
EHD 9.59 14.37 16.L6
ES 12,04 21,02 . 21,59
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2. A suamary ve‘ocity rcsu‘lts nr‘e‘cfﬁfr.;m V-Tocxii ;;;owc. All

velocities are the instrumental at 78 feet given in feet' per second, Complete velocity
results are enclo

F. i
N ]

3 I mnmnréi« TEMPFRATURE
P4 . #J0°F «165°F

AMMUNITION: Cartridge, Ball, Caliber .30, T10L, Lot No. FAX20-1358

"1

Aversge Velooity 2592 271 28124
Maxirmunm Velocity 2679 2818 2870
Minirmum Velocity 253 2728 2792
Extreme Variation 105 90 78
Standard Deviation 36,1 21.8 17.2

AMMUNITION: Cartridge, SA, Ball, Caliber ,280, Lot No. 19A

Average Velocity 216, 2273 2361
Maxirum Velocity : 2218 21 2399
Minirum Valoeity 2103 -2eeh 2313
Extreme Variation 115 120 86
Standard Deviation 6.7 0000 e 28.6 26,6

AIVUNITION: Cartridge, AP, Caliber .20, 793, Lot FAX30-1357

Aversze Velocity 2606 2822 2835
Maximum Velocity 2658 2862 2867
Minimun Velocity 2505 2770 : 2807
Extreme Variation 153 92 60
Standard Deviation 37.2 22,3 16.6

AMMUNITION: Cartridge, SA, AP, Caliter ,280, Lot No. 2lA

Average Velocity 2067 2202 2302
Maximunm Velocity ' 2101 2216 22,7
Minixruni Velooity 2016 2150 2283
‘Extreme Variation 85 . 86 &l
Standard Devistion 21 2.6 17.4

AMMUNITION: Cartridge, API, Caliber .30, T101, lot FAX30-1356

Average Velocity 2598 2739 28,7
Maximum Velocity 2650 278l 287
Minimum Velocity 255, 264, 2612
Extreme Variation 106 _ 120

Standard Deviation 0.5 20,7 1.6
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: AMUKITIONs Cartridge, API, Calibver 280, Lot Fo. 234
Average Velocity 2017 ’ 2196 2308,
¥aximun Velocity 2097 2252 2387
Yinizun Velocity , 1970 2153 22h1
Extreme Variation 127 9 1,6
Standard Deviation 33.9 30.1 L6.3

ALMUNITION: Certridge, Tracer, Caliber .30.. T102, Lot FAX30-1359

Average Velocity 2554 2629 2732
Vaxirum Velocity 2629 2678 2758
Minimum Velccity 2511 257% 2703%
Extreme Variation 116 105 55
Standard Deviation : 31,8 2043 15.3

AMMUNITION: Cartridge, Tracer, Caliber .280, Lot 32A

Average Velocity 211 22h8s 2370
¥aximum Velocity 2218 ) 2319 27299
Yinimum Velocity 2070 2170 2226
Fxtreme Variation 1.8 19 13
Standard Deviation 26.7 20 15.54

AMMUNTTION: Cartridge, Spotter, Caliber .30, T103, lot No. 2

Average Velocity 2510 2726
Maximum Velocity 2568 2762
Minimum Velocity 2,56 2671
Extreme Variation 112 91
Standard Deviation 2li.h 2h.1
- AMMUNITION: Cartridge, OBS, Caliber «280, lot No. 17A
Average Velocity 2195 23,0
Yaximun Velocity 2253 2379
Minimum Velocity a7 2287
Extreme Variation 106 92
Standard Deviation 27.4 23.4

Observing amunition was not fired at +165°F due to.the possible hazard involved.
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3, A surmary of press
square inch. Velocity was takeo
- gsegond, Complete pressure resu
. A

enn* Y]

Average Pressure
Vaximum Pressure
¥ininum Pressure
Extreme Variation
Standard Deviation
Averags Veslocity
Maximun Velocity
Minimum Velocity
Extreme Variation
Standard Deviation

AMMUKITION:

Average Fressure
Maximum Pressure
Minimum Pressure
Extreme Variationm
Standard Deviation
Average Velocity
Maximunm Velocity
Minimum Velocity
Extreme Variation
Standard Deviation

AMMUNITION:

Average Pressure
Maximun Pressure
Minimum Prassure
Extreme Variation
Standard Deviation
Average Velocity
¥aximun Velocity
Minimum Velooity

- g e

GrEYresutts- foHew oy

essure is given in pounds per

n 78 feet from the muzzle and is given in feet per
1ts.are enclosed as Appendix G

AMMUNITION TEXPERATURE

BOOF +70°F +1G5°F
AMMUEITION: Cartridge, Ball, c:sli.ber «30, T10L, Lot Fo. FAX30-1358
L6515 52050 L7715
50600 55100 51500
421,00 50000 Ls102
8200 5100 61,00
2213 1380 1730
2589 2753 2775
2653 2790 2820
2500 2737 2745
153 53 74
Lh.2 12.9 21.9
Cartridge, 8A, Ball, Caliber .280, Lot 19A
18750 L3100 15000
Li00 L5900 L7300
25800 L1900 L3900
8300 1,000 31,00
2391 1100 794
2156 2295 2209
2190 2328 2357 .
2053 2266 2266
157 6 91
28,4 19,4 23,8
Cartridge, AP, Caliber .30, 793, lot FAX30-1357
L8275 51270 L8LLS
52,00 54900 52000
L3700 17000 L6600
8700 7900 5400
2440 asl2 1426
2628 2767 281
2677 2811 2859
2568 2758 2781
109 53 78

Extreme Variation
gtandard Deviation
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ALNUHITION TENMPE
:'550;!' 2 ¢7ovr «165°F
J AMMUNITION: Cartridge, SA, AP, Cnliber .280, lot No. 2lA
Average Pressure 39200 Looco
Maximum Pressure L1200 L2500
Minimum Pressure 37650 38150
Extrene Varistion : 3350 L350
Stsndard Devistion 870 886
Avarage Velocity 2238 2276
Meximum Velocity 2306 2370
Minimum Velocity -2180 22l2
Extreme Variation 126 88
Standard Deviation 36.9 25.9

Pressures of caliber .280, AP ammunition could pot be recorded at «65°F with
available equipmente

AMMUNITION: Cartridge, API, Caliber .30, T101, lot FAX30-1356

Average Pressure L6205 50390 LslLos
Maximum Pressure 50100 ' 52200 51800
Linimum Pressure L1500 L6200 L5000
Extreme Variation 8600 6000 6800
Standard Deviation 219, 1043 1915
Average Velocity 2560 2695 2783
Kaximum Velocity 2607 27L3 2811
Minimun Velocity 2500 2671 27U
Extreme Variation 107 72 67
Standard Deviation 30.9 17.4 21.1

AMMUNITION: Cartridge, SA, API, Caliber .280, Lot Fo. 220

Average Pressure i 39500 1,0900

<Maximum Pressure 12500 L300
¥inimum Pressure 28100 38150
Extreme Variation Luh00 5250
_§tandard Deviation . 12l9 1385
Average Velocity a2 E 2194 2252
Maximum Velocity 2252 23,3
Minizum Velocity 2165 2204
Extreme Variatiom 87 139
Standard Deviation . 2249 . 3749

4 Pressure of caliber ,280, API, amunition could not be recorded . at «65°F with ..

g available equipment, u TR T T e
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L RN AMJUNITION TEMFERATURE
: N N F0°F 105 °F
AMNITIONs Cartridge, Tracer, Caliber .30, T102, Lot FAX50-1359
VLY W g e
L38hs L2885 Lo575
51600 L6100 L2300
37500 39800 38400
' ae Varistion 1,100 6300 1,200
Standard Deviation 2150 1820 1195
Average Velocity 2476 2568 2668
Maximm Velocity 2585 2615 270l
Minimum Velocity 2393 2505 2629
Extreme Variation 192 110 75
Standard Deviation L2, 29.9 19.5

Mliber ,280, tracer ammunition was not fired from & pressure barrel as pressures
were too low to record with available equipment,

AMMUNITIONs Cartridge, Spotter, Celiber .30, T103, lot No. 2

Average Pressure 8860 L2185
kaximm Pressure 000 L1000
Yinimm Prossure 31,000 38300
Extreme Variation 7000 5700
Standard Deviation 1609 1223
Average Volocity 250l 2708
Maximum Velocity 2571 2762
Minimm Velocity a6 2674
Extreme Variation 125 88
Standard Deviation 273 22,5

AMMUNITIONs Cartridge, SA, OBS, Caliber ,280, Lot No. 17A

Average Pressure 36200 38500
Maximum Pressure 37200 39650
Minimum Pressure 35200 374,00
Extremes Variation 2000 2250
Standard Deviatiom 669 729
Average Velocity ‘ 226) 2355
Kaximum Velocity 2325 2303
Minimum Velooity . 2215 2303
Extreme Variation 110 90
Standard Deviation 26,1 Ane.

Observing ammmition was not fired at +165°F due to puumm L




L. Thi preceding velocity and pressure results on the caliber .280 ammunition
ngaroﬁ:}qur,tﬁalp ,t}'xit expected by the U.K. representatives. To confirm the preceding
b;?g\i}_tg .and .check on the equipment used, twenty-round strings of cartridge, SA,
¢aliber .280, ball, Iot LCA wers fired in two different weapons recording velocity
and the corbired pressure/velocity. Lot LOA iz used in the United Kingdom as a check
. lot and serves the same purpose as hand loaded reference rounds. Lot No. LOA was
> assessed to give an instrumental velocity at 90 feet of 2314 feet/sec and a base
pressure of 16,800 pounds per square inch, This ammunition was conditicned at S80°F
prior to firing. Ascessment firing wes conducted at Swynnerton, Fngland, & proof

estabilishment of the British Army.

L sumary of velocity and combined pressure/velocity results for Lot
LOA follows. Complets firing data are included as Appendix H.

Summary of Velocity Firing Conducted With Cartridge, SA, Caliber ,280, Ball, lot LOA

VFLOCITIFS IN frs AT 78 FEET

WEATON DATE
Lo/ 2218 2306 2203 103 27.2 10 ¥arch 1950
L9/5 223 226l 221l | 50 13.9 15 ¥arch 1950
Lh9/6 2266 23, 2188 166 Lo.L 10 March 1950
Lh9/6 2222 2216 2198 L8 13,6 15 Maroh 190
Summary of Pressure Firing Conducted With Cartridge, SA, Caliter ,280, Ball, Lot LOA
WEAPON NO.
L9/ LL9/6

Average Pressure L2750 L2750

Yaximum Pressure L3600 L3h50

¥irimum Pressure 41850 L1sso

Extreme Variation 1750 1600

Standard Deviation 527 Lo

Average Veloclity 2232 2236

Maximun Velooity 2273 2296

¥ipimun Velocity 2198 2194

Extreme Veriation ™ 102

Standard Deviatiom 16,8 31.3

S5« To investigate the drop in pressure common to the caliber .20 armunition at
increased temperature additional firing was conducted at ¢70°F and 4165°F from s different
weapon. A caliber 30 pressure barrel fitted to a M1903 receiver was used, A surmary of

£ the results follow which verify the previcus pressure firing. Pressures are given in
pounds per square inch and velocity in feet per second measured 78 ifept, from the muzzle.
) # L ‘?“.‘ &

S 5= ol oy ke i Do sttt b e e




[ S ISR
PG S L Lo

.. '-A.'s-" S TR
2 : 3
)

2 A g ??‘f,f.n
~',;’)'J?f',‘ %"J‘a:?"-'tni": ~";,_.(%15 »
A":\l, ] Y5 e
Ed %t

E%,':‘,‘;E;R;‘w,—(;yg aa e :: ‘,\' »~
oted fiith Rifle, Caliber .30, Prersure, Barrel 17,

(A
R

+¢ Summary of Pressure Firing Con
Receiver No. 4195345,

AVYUNITION TEMPE.RATURE

sy *J0O°F “165°F
%t “0nu0NITION: Cartridge, Ball, Caliber .30, T10L, Lot FAX30-1358

Average Pressure L6705 L5045
Maximum Pressure L9800 L9000
Yinimum Fressure L3100 12200
Extreme Variation 6700 6800
Standard Deviation 1986 1905
Average Velocity 2716 2733
Maximum Velocity 2772 2793
Minirum Velocity 2687 2637
Extreme Variation 85 156
Standard Deviation ‘ 23 30.9

6. Complete data on firing performed to observe flash characteristics
of ammunition are enclosed as Appendix J;all photographs taken during the above firing
are enclosed as Appendix K,

In general, when fired from barrels of the same length (modified M191GAL
machine gun) the caliber ,20 ammunition loaded with ball type powder gave considerably
more flash than that from the caliber .280 armunition. The tracer ammunition of each
caliber, both loaded with an IMR powder, gave more comparable flashes, that from the
caliber 30 being larger,

When fired from weapons with a barrel length designed for the two
smmunitions urdergoing test, the caliber .30 ammunition gives more flash, The
above characteristics are given in more detail in the firing data. The accompanying
photographs in Appendix K do not show all flash visible to the eye but merely serve
s a means of relative comparison.

T« Complete data of firing performed to ccmpare smoke characteristics
are enclosed as Appendix L, A 16-mm motion pioture film, APG 1135, taken during
burst fire showing obscuration of a twenty-foot square target, 150 feet from the gun
muzzle is on file at this station. (Film not available until August 1950,) This
film is available for showing on request by any interested and authorized perscnnel,

"In general, the smoke resulting from firing caliber .30, T65 ammunition
was considerably denser and was produced in greater volume than that from caliber
+280 ammunition. As in the case of visible flash, the tracer ammunition, both calibers
of which were loaded with an IMR powder, gave comparable types of smoke.
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8) 1Ciihlete data recorded durlng the "tracer firing are enclosed as Appendix
M. A sumnary of results obtained durlng the” tracor test followss

Caliber .20, T65

Weapons Gun, Machine, Caliber .30, M191GAL (Modified), No. 839252,
Barrel No. L, Previous Rounds 100

Ammunition: Cartridge, Caliber .30, Tracer, T102, Lot No. FAX30-1359
Caliber .280

Weapon: Gun, Machine, Caliber ,280, M1919AL (Modified), No. OW L9%6,
Barrel No, L, Previous Rounds 245

Ammunition: Cartridge, SA, Caliber ,280, Tracer, lot No. 32A
Sumnary of Tracer Test Results

CALIBER .30 ALMNUNITION CALIBER 280 AMMUNITION

Average Length of Trace, Yards 879 1061
Vaximum Length of Trace, Yards 900 1079
Minimum Length of Trace, Yards 850 1000
Average Length of Igniter, Yards 50 V 6l
Maximum Length of Igniter, Yards 75 90
Minismum Length of Igniter, Yards 30 50
Kunmber Rounds Fired 200 200
Number Failing to Trace 0 2

% Trace 100 9
Color of Trace Dull Red Rese Red
Brilliance of Trace Brilliant More Brilliant
Igniter . Dim Invisible

9. Complete data taken during the firing of the grenade launching cartridges
are enclosed as Appendix N, A summary of results followss

RIFLE, LIGHTWEIGHT, CALIBER .30, T25

N. 1 NO, 1H
Cartridge, Caliber .30, Grenade, T1l16, lot FAX30-1267, Grenade, AT, Practice, M11A2
Average Range, 10 Rounds, Feet 589.3
Faximum Range, 10 Rounds, Feet 625.0

X¥inimum Range, 10 Rounds, Feet L72.0




LIGHTWEIGHT, CALIEER .30, T25

' Fired VWith Addition of Cartridge, Grenade, Auxiliary, M7, lot FA-S-31

Average Rerge, 10 Rounds, Feet 955.3 910.8
Maxizmum Range, 10 Rounds, Feet 1020 950,0
Minimum Range, 10 Rounds, Feet 894.0 872.0
RIFLE, AUTO, CALIBER .280, FM-2 RIFLE, AUTO, CALIBFR ,280, FN
0. 6 0.8 ¥0.6 ¥0. 1
Cartridge, Caliber ,280, Grenade, Lot 20E: , Grenade, AT, Practice, M11A2
Average Range, Feot 731.0 Yote 1 723.5 708,25
Maximum Range, Feet  800,0 766.5 7L2.0
Minimum Range, Feet 711.5 : . 690,0 671.5

Note 1t On caliber .280 auto rifle EM-2, No, 6, four rounds out of ten failed to
launch properly. On auto rifle EM-2, No, 8, seven rounds out of ten
failed to launch properly. The grenade fin assembly tube srlit
indicating that the combination of ammunition, grenade launcher and
grenade as used with the EN-2 is neither safe nor satisfactory.

10. A tabulated summary of the ignition results of the caliber .30 and
caliber ,280, API armmunition follows, Complete firing results are enclosed as
Appendix 0,

Surmary of Igniticns
Range 100 Yards

PLATE STRIKE, REFERENCE CALIBER ,30, API, 10T FAX30-1356 CALIBER ,280, LOT 23A

DISTANCE TO FUEL LEVEL TONITED FAILED TTORITED  FAILRD
No Plate Below 0 5 0 5
Ko Plate Above 0 5 0 5
/2" Below 0 5 L 1
1/2"  Above 1 L 2 3
L Below 2 3 2 3
L Above L 1 L 1
g" " Below 0 5 2 R
g" Above 2 3 1
12 " Below On 5 5 0
L ,
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; Summary of Ignition l-‘u':.ng
5 Range 300 Yards;: ., '

PIATE STRIKE, REFFRENCE CALIBER ,30, API, LOT FAX30-1356 CALIBFR ,280, LOT 22A

DISTANCE T0 FUEL LFVEL IGNITED FAILED YGNITED FALILED

No Plate Below 0 5 0 5

No Plate Above 1 L 0 5
1/2" Below 2 3 3 2
1/2* Above 2 3 0 5
L" Below 2 3 3 2
Ing Above 1 L 1 N
8" Below 0 5 2 3
g" Above 2 3 0 5
12" Below 0 5 L] 2
12" Above 0 5 1 L

Summary of Tank Ignition Firing
Range 500 Yards

No Plate Below 1 L 0 5
No Plate Above 1 L 2 3
1/2" Below 0 5 3 2
1/2" Above 0 5 ) 5

L Below 2 3 3 2

IN . Above 1 L 0 5

g" Below 1l L 5 0

g Above .0 5 o 5

) 12" Below 1 L L 1
12" Above 0 5 0 5

1l. Yollowing are tabulated suwmaries of penetration results. These results
were obtained from firing caliber .30, 765, and caliber ,280 ammunition against
various materials as listed. All firing at 600 yards or under was conducted with
rifles while at 800 yards and over modified M1919Al machine guns were utilized. The
instrumental velocity at 76 feet of the weapons used 1s as follows:

.
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‘Rifle, lightweight, caliber .30. ‘I‘ZS, Bo. 10

Average velocity at beginnihg of test = 2737 fps
Average velocity at end of test - 2754 fps

Gun, machine, caliber .30, M1919AL (modified), barrel No. 3
Average velocity at end of test - 2687 fps
Caliber .280 weaponse
Rifle, auto, caliber .280, EM-2, No. 3

Average velocity at beginning of test - 2211 fps
Average velocity at end of test - 2172 fps

Gun, machine, caliber .280, K1919AL (modified) barrel No. 3
Average velooity at end of test ~ 2167 fps
The above velocities were recorded using ball type ammurition ir each caliber,
Complete round=by=-round dats of all penetration firing are enclosed as Appendix P.
Penetration Summary
Table I
Target: 1l=Inch pine boards placed 1 inch apart,

Result is the average number of boards penetrated im 10 true hits on the target,

RANGE CALIBER .30, T45, AMMUNITION CALIBER .280, AMMUNITION
YARDS BALL KT APY BALL AP APY
25 L7.25 37,00 17.25 39.50 37.50 39.75
100 L3.00 L2.50 33.25 33450 ° 31.25 34,75
300 30.75 30.75 3L.75 25.50 22.75 22.75
600 16,00 16,00 18.25 14.25 11.75 10.75
800 8.50 8.50 11.25 8.75 775 10,00
1000 4,00 6,00 - 8.50 i 6,00 5.00
1200 L.00 4.00 6.50 - Le75
1600 2.50 3,20 375 3.00
2620 1,25 1.25 1.50 1.75
The above table is fllustrated grlphtetny und is emolqsed n
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m plates, h inohen upu‘t. o

Result is the average aumber of plates penetrated in 10 true hits on the targets

RANGE CALIBER .30, T65 AMMUNITION CALIBER .280 AMMYUNITION

YARDS BALL AP Arl BALL AP API
25 3.0 35 5¢5 2.1 3.0 L.
100 3.2 L.9 L.6 2,0 3.4 L.0
300 2.7 3.1 3.4 1,0 2,2 2,3
400 1.5 1.9 19 - 1.0 1.0 1,0
800 1,0 1.0 1.0 1.0 1,0 0.5

1000 0.1 0.1 1.0 0

1200 - e o .e- e -—-

The above data are illustrated gnphically.und is enclosed as part of Appendix Q.
Table III

Target: 1-1/2-Inch homogeneous hard armor.

Result is the aversge inches of penetration schieved from 10 rounds,

Range 100 Yards

ANGLE OF CALIBER .30, T45 AMMUNITION CALIBER .280 ANMUNITION

OBLIQUITY BALL AP APT BALL AP “AP1

Formal 237 +590 +550 «039 375 +393
20° o165 +556 «5L3 025 «387 3804
30° «056 «556 <171 .020 «178 168
Lo° .057 3L <109 016 «153 0166

The above data are graphically illustrated and is enclosed as part of Appendix Q.
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Tt.ble IV v
e Following is a summary of results obtained when firing against Helmet, and
Vest, Armor, Ml2,

TRCENT OF RQUNDS FIRED ACHIEVING PFNEFTRATION

RANGE ALIBFR .50, 165 CALIBFR .2G0
YARDS AP APl BALL AP API
600 Not Fired 100 100 Not Fired 100
Vest, Armor 100 Not Fired 100 100 Not Fired 100
800 Helret 100 100 100 100 100 100
Vest, Armor 100 100 100 70 80 Lo
1000 Helret 100 Not Fired 100 100 100 100
Vest, Armor 60 60 70 70 50 0
1200 Helmet 100 100 100 100 100 J
Vest, Armor 0 0 20 20 0 0
1,00  Helmet 0 ko 100 0 0 0

Vest, Armor lot Fired Not Fired Not Fired Not Fired Not Fired Not Fired

1600 Helrxet (o] 0 Lo 0 (o] o
Vest, Arror Not Fired Mot Fired Not Fired Not Fired Not Fired Not Fired

Table V
Targets Brick Wall, 8-1/2" Thick.

Regult is the average depth of penetratiom in inches of five true hits on the target.

"Break through" expresses the total number of rounds required to obtain complete
penetration of the wall, To obtain "break through", firing was done at a single aimirg
point. . '

"RANGE CALIPER .30, 165 : CALIBER ,280
YARDS ~ BALL ~ AP APY “BALL AP APY
25 hcho h065 h.90 301&0 M 2.95 2-88
100 L.10 3,60 ‘14435 L.15 4.00 2,80
300 2.80 2.75 3.00 2.35 1.0 1,02
Sreak Throug
25 5 Rounds 7 Rounds 6 Rounds 8 Rounds 9 Rounds 2’4 Rounds
10 10 Rounds 1l Rounds 12 Rounds 1l Rounds 32 Bounds |3l HSubau: iy
The caliber .280, AP and API required an oxoouively large number ny

yards for a break through. Because of the iraccuracy of the ammunition, and the course
reticule of the sipht, the gunner was unable to ):old the impact }n a small enough area
to obtain a break through witiesm: ; iz Ll
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} data recorteddupuinant il g observing

re e closed as Appendix Re Following is a summary of the function
icsidf the observing ammmition.
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Swaunary of Function P.;sults for Caliber .30, Caliber .280 and 7,952 mm Observing Ammnition

Range 1000 Yards

TARGET
A AL ST
ANXUNITICH WALL PIT ROAD FIZLD BRU3H
Caliber .30 Rounds Functioned 25 2 6 1 0
Rounds Failed to Function 2 16 12 19 7
Total Rounds Fired 27 18 18 20 7
Caliber .2680 Rounds Functioned 18 13 7 17 2
Rounds Failed to Function 0 1 5 6 8
Total Rounds Fired 18 11 12 23 10
7.92 mn Rounds fmctioned _ 10 10 13 9 6
Rounds Failed to Function 0 0 0 o} N
Total Rounds Fired 10 10 13 9 10

Against a hard target, the observing ammnition functioned with a large flash
and a puff of white smoke. 4Against soft targets, such as sand or grassy i'ields, the
flash was not visible, and the amount of smoke produced was smaller. This smoke
was difficult to see from 1000 yards and would be practically impossible to pick
up if the observer did not imow where to look,

13, There follows a summary of velocity averages obtained fram 20-round
strings of ball ammunition fired from rifles used in this test and the 10th Report
of Project TS2=2015. These data give a basis for ewvaluating the erosion caused by
caliber 30, T65 emmunition and that by calibar ,280 emmunition when fired fram these
respective rifles,

Complete velocity data are enclosed es Appendix S,
Summary

Complete velocity data of all weapons undergoing test. 'All velocities are given
78 feet from the muzzle in feet per second,

FREVIOUS :
ROUNDS AVERAGE MAXIVUM MINTMUM EXTRELKE VARIAT ION STANDARD DEVIATION

Rifle, Lightweight, Caliber .30, 725, No. 1
7 2686 2762 26l3 A R X
15 2675 2703 .. B 184

A

i-qll-":.n;l'silll*
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PREVIOUS
NS

e, Lightweight, Caliber .30, 125, No. 10

117 2737 2775 2695 70 22,4
707 275, 27719 2722 57 17.0
Rifle, Lightweight, Caliber .20, T25, No. 15

L 2670 2717 26L0 77 17.1

6298 2702 2701 2680 61 2.3
Auto Rirxe. Calibter .280, EM-2, Bo. 6

7 221, 2250 2157 93 22,3

6410 2202 2232 2150 82 20.C
Auto Rifle, Caliber ,280, EM-2, No. 8

10 2221 232 2176 166 L2.0

1278 2208 2268 2178 90 22,2

6399 2176 227 201, T233 L7.5
Auto Rifle, Caliber .280, EM-2, No. 3

2l2 211 2298 2176 122 27.7

1006 2172 2253 2129 124 26.1.

Auto Rifle, Caliber .280, FN (long Model) Ko. 6
7 2237 227, s 9 2L4.5
é478 2200 2216 2152 ol 22.%
Auto Rifle, Caliber .280, FN (Long Model) No. 7
9 22Ls 2273 2220 53 16.4
6330 2200 2250 2160 90 20.8

Complete velocity and firing data recorded during birst fire of ocaliber ,30
and caliber .280, M1919AL modified machine guns are enclosed as Appendix T, There
follows a summary of the above velocities,

s
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Barrels used in penetration phase firing ball ammunition.

Do e E
aliber .30, Barrel No. 3, Previous Rounds - 6273

BURST 1 BURST 2
Average Velocity, fps 2683 2691
Kaximum Velocity, fps 2728 2778
Minixum Velocity, fps 260 265,
Extreme Variation, fps 8L 8y

NOTE: 20=Round Burst

Caliber .280, Barrel No. 3, Previous Rounds - 67L8

Average Velocity, fps 2167
Vaximum Velocity, fps 2219
Minimum Velocity, fps 2126
Extreme Variation, fps - 93

Average Velocities From Burst Fire on M1919AL, Caliber .30, Barrel Number 3
AVFRAGE VFLOCITY

EURST NUUBER OF ROUNDS CALIBER .30 fa8
1 20 AP 2698
1 5 AP 2497
2 20 AP 2709
2 5 API 2689
3 20 AP 2711
3 5 API 2712
L 20 AP 271
L 5 API 2723
5 20 AP 2723
5 5 0BS : 2708
6 20 - To273L
6 5 271
7 20 215,
7 5 2757
8 20 279,
8 5
9 120
9 30

10 92
10 23

wfser -
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Average Velocities of Burst Fire on Caliber .280, Barrel Number 3
)

m AVERAGE VFLOCITY
B HEF OF ROUNDS CALIBER .280 fps

————com
e
L]
.

G | 20 Ball 2177
1 5 API 2235
2 20 Ball s 218},
2 5 API 22,9
3 20 Ball 2156
3 5 API 2255
L 20 Ball 22i,3
L 5 API 2251
5 20 Ball 2257
5 5 0BS 1951
6 20 Ball 2215
6 5 0BS 1934
7 20 Ball 2275
7 5 0BS 1922
8 20 Ball 2281
8 5 . 0BS 1800
9 120 Ball 2312
9 30 API 2296

10 120 Ball 231l
10 30 0BS 1787
1 100 Ball 2263

One 100-round burst of linked, L4 to 1, bull and observing, was fired in a
comparatively new barrel to inveatigate the excessive velocity drop of the observing
round when fired from a warm worn barrel as noted above. It was observed that the
observing armunition as fired above was impactirg 150 to 500 yards from the zun muz:le,

The caliber 280 barrel, number L, with 355 previous rounds was utilized ‘to
investigate the above condition,

l 80 Ball 2260
1 20 Observing 23,5

1i. Complete ballistic data, as computed by the Computing Laboratory of the
Ballistic Research laboratory of this station, are enclosed as Appandix U. The data
from which the above computations were made are enclosed as Appendix V,

During the above firing the velocity recorded for caliber ,280 ammunition
was oonsiderably higher than that recorded for the same ammunition fired from a velocity
barrel. A limited investigation of this barrel (dccuracy Barrel L50/3) was made by
firing 20 rounds of ball ammmunition for instrumental velocity at 78 feet. A check of
the other available accuracy barrel (450/2) was conducted in the same manner.

gh=any b & ae e s
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The velocity results recorded in the .bo" ﬁ!‘ing e al i

AMAUNITION: Cartridge, SA, Caliber .280, Ball, Lot 19A

AMMAUNITION TEMPERATURE: 70°F

BARREL
bo0/2
Average Velocity, fps 2249 2136
Yaximum Velocity, fps 2413 2391
¥inimum Velocity, fps 2333 2207

Extreme Variation, fps 8c
Complete velocity data are enclosed as Appendix W.
C. OBSERVATICNS

1, The following chservations were made on the performance of Cartridge,
Caliber ,30, Ball, T10L, Lot No. FA-X30-1358 as compared with Cartridge, SA, Caliber
.280, Ball, lot 19A.

&, The average velocity of the caliber .30, ball ammunition at 70°F
was 2771 feet per second and that of the caliber ,280, ball ammunition was 2273
feet per second,

b. The average pressure of the caliber ,30, ball armunition at 70°F
was 52,050 pounds per square inch and that of the caliber .230, ball umunition was
43,100 pounds per square inch,

6. An increase in the average velocity for both ammunition types was
noted with an increase in ammunition temperature to 4165°F,

de A smaller standard deviation in velocity existed for the caliber ,30,
ball ammunition at 470°F and 4165"?.

M ¢s A decrease in average velooity was noted for both ammunition types
fired at -659F, the caliber ,280 giving the smallest decrease. The standard deviation
in veloocity was less for the caliber .280, ball ammunition at this decreased temperature.
f. Both ammunition types resulted in lower pressures and an increase
in the standard deviation when fired at -65F, The caliber .30, ball ammunition showed
& decrease in average pressure coupled with a slight increase in gtandard daviation
when fired at 4165°F, The caliber .280, ball ammunition fired at this temperature
resulted in a higher average pressure and decrease in standard deviation.




g« The averaze mean radius of 10 turgeta fired at 600 yards from Mann
barrels with calil:er 30, ball amunition is 5.L40 inches compared with 9,76 imches
obtnimd dber 280 ammunition, This does not compare favorably with tarpets
o NI5ing: 1sadicore ball amnunition in either caliber. The average mean radius
—tﬁre targets fired with caliber .30, 150=grain leadecore ball armunition, caliber
+280, 130-grain lead-core ball smmunition, and caliber .280, 1LO-grain lead-core ball

araunition are 3,83 inches, 6.31 inches and 6,90 inches respectively,

h, With respect to penetration of l-inch pine boards placed 1 inch spart,
the caliber ,30, ball anmunition is superior to the caliber .280 ball smmunition
from a 25-yard range to about 800 yards. From 800 yards to 2000 yards the penetration
curves are very similar,

i, With respect to penetration of 10-gauge mild steel plates placed L
inches apart, the caliber .30, ball ammunition is superior to the caliber .280,tall
ammunition at all ranges from 25 yards to 1000 yards. The caliber .30, ball ammunition
compares with the calidber .280, AP against the above target,

i

J« With respect to penetration of 1-1/2-inch hard homogeneous armor

at different angles of obliquity, from normal to L0 degrees, the caliber .30, ball
armuni tion is superior to the caliber .280, ball smmuniticn,

ke The caliber .30 and caliber ,280, ball ammunition will defeat the
Helmet, M1, from a range of 1200 yards and the M12 Armor Vest from about 1000 yards.

2. The following observations were made concerning the performance of
Cartridge, Caliber .30, » 793, lot Ho, FA=X30-1357 as compared with Cartridge, SA,
Caliber ,280, AP, Lot No. 2&A.

a. The average velocity of the caliber .30, AP ammunition at 70°F wes
2822 feet per second and that of the caliber 280, AP ammunition was 2202 feet per
second,

be The average pressure of the caliber .30, AP ammunition at +70°F
was 51,270 1b per sguare inch and that of the caliber .280, AP ammunition was 33,200
1b per square inch.

6. When fired at ¢1A5°F both calibers of ammunition showed an increase
in average velocity and a decrease in ﬂ:e standard devintion, that of the csliber
«30, AP being smaller than that of the Taliber 280, ARy -..

d. At =65°F both the caliber .30 and caliber .280, AP amrupition reacted
similarly to the ball amrunition of each caliber fired at this temperature,
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OF the pressure fror tns caliber .30, AP ammunition was lower

e pressure of the caliber .280 nmunition increased with increase
npc_r:..um.' At -65°F the caliber .20 srmunition resulted in a decrease in
ipressure about equal to that encountered at 0165°F The pres-ure from the caliber
+280, AP ammunition was not measured at «65°F,

f. The average mean radius of ten targets fired at 600 yards from ¥ann
barrels with caliber .20, AP ammunition is 5.92 inches compared with 11,72 inches
obtained with caliber ,280, AP armunition,

ge The caliber .30 and caliber ,280, AP ammun! tion will defeat the
Helmet, Ml frcm a range of 1200 yards. The above ammunition defeated the M12 Armor
Vest from a rance of 800 yards,

- he With respect to penetration of one-inch pine boards placed one inch
apart, the caliber .20, AP armunition is slightly superior to the caliber .280, _
AP szmunition at all ranges from 1CO to 1200 yards. This superiority decreases with
increase in range to 1500 yards where penetrations at that point and above are
substantially the same. At 25 yards range the penetrations achieved by the caliber
«30, AP arzunition were less than those achieved at 100 yards. This was apparently
caused by the instability of the projectile at 25 yards,

i. With respect to penetration of 10-gauge mild steel plates placed
Ly inches epart, the caliber .30, AP armunition exhibits elightly better penetration
characteristics than the caliber 280, AP up to 600 yard ranges. At 800 yards to
1000 yards, peretraticon characteristics of the two calibers are the same. As in
firing againat the duplex wood target, the penetration achieved at 25 yards with the
caliber .20, AP was inferior to that at 100 yards,

Je With respect to penetration of 1-1/2-inch hard homogeneous armor at
different angles of obliquity, the caliber .30, AP ammunition was superior to the
caliber 280, AP armunition at normal, 20 and 30 degrees. At LO0° angle, little
giﬂ‘erenco existed in the penetration achieved, the caliber .280 showing up slightly

etter,

3« The following observations were made concerning the performance of
Cartridge, Caliber .20, API, TI101, Lot No. FAX30-1356 as compared with Cartridge, SA
Caliber .280, API, Lot No. 23A, .

a. The average velocity of the caliber .30. API ammunition at ¢70°F
was 2739 feet per second and that of the caliber ,280, API ammunition was 2196 feet
per second,

bs The average pressure at 70°F of the culibex; +30, API ammunition was
50, 390 pounde per square inch and that of the caliber ,280, API ammunition was

39,500 pounds pei square inch,
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“velocity of both caliber .20, API and caliber » ition

sed with’ intrease in temperature and decreased with decrease on tenmperature.
The stanoard deviation was emaller at esch temperature for the caliber .30 ammunition.

- d. The relation of pressure to temperature was similar to that encountered
for ball and AP ammunition in each caliber,

e. The average mean radius of five targets fired from Mann barrels
at 600 yards range is 6.1:8 inches for the calibter .30, API armunition end 7.22 inches
for the caliber ,280, API ammunition. This figure of 7.22 inches for the caliber ,280,
API anmunition is betier than that for the caliber .280, ball or AP ammunition which
was 9.76 inches and 11,32 inches recpectivelys

f. With respect to penetration of one=inch pine boards placed one
inch apart, the caliber .30, API ammunition is superior to the caliber ,280, AFI
exmunition at ranges greater than 100 yards. This superiority, greatest at 300 yards,
decreases with increase in range up to 2000 yards, where penetration performance is
about the same. At ranges less than 300 yards somes celiber .30, AFPI rounds function
after psnetrating about 12 boards and their penetration characteristics are lost,
The caliber .280 ammunition did not funotion on this type target at any ranges fired,
As a result the caliber .260 penetration perforrance is superiocr to that of the caliber
«30 ammunition at ranges of 25 end 100 yardo,

g. With respect to penetration of 10-gauge mild steel plates placed
l; inches apart, the caliber .30, API srmunition is superior to the caliber ,280, API
azmunition at all ranges from 25 to 1000 yards,

he ¥ith reaspect to. penetration of hard homogeneous armor at angles of
obliquity from O to LO degrees, the caliber .30 ammunition is superior to the caliter
«280 ammunition at all angles except LO degrees. At LO degrees the penetration
achieved by the caliber .280 is ,166 inches and that by the caliber .20 is .109 inches.

i, The caliber .30, API projectile will defeat Helmet, Ml at 1400 yards
and the M12 Armor Vest at 1000 yards. (7 out of 10) The caliber .280, API projectile
will defeat Helmet, M1 at 1000 yards and the M12 Armor Vest at 600 yards,

Jo During the tank ignition firing, the following general observations
were mades .

(1) Sensitivity

At 100 yards, funotioning of the caliber ,280 projectile generally
oocurred at the plate with flash being visible both on the face of the plate and
between the plate and can. Funotioning of the caliber .30 projectile appeared to be
somewhat slower, the flash usually occurring behind the can. At ranges of 300 yards
and 500 yards, this difference was less pronounood; however, the caliber .260 pro-
Jectile still tended to give greate b ) ot‘ tho phte thnn did the
calider .30 projectile. ! i
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(2) Size and color of flash EE

In general, flash obtained from ealiber .20 projectiles was

= ; »la‘;, from caliber .280 projectiles at all ranges. A difference in color
aad % ettt of the two types of projectiles was noticeable, The flash fronm

e caliber .30 type was slightly red in color whereas a white flash was obtained
from the caliber .280,

(3) Size and color of flash smudge on the can

At all ranges the flask smudge around the bullet-entrance hole
in the can was larger with the caliber .30 ammunition than with the caliber ,280
emrunition, Flash smudge from the caliter .30 round was generally hluck in color
whereas that from the caliber .280 round was usually gray or light gray.

k. With respect to actual fuel ignition, the caliber .280, API ammunition
had a higher percentage of ignitions below fu:l level at all ranges than did the
caliber .30, API armunition, Above fusl level the ignition performance of both
ammunition is about the same.

L. The following observations were made with respect to Cartridge, Caliber
«20, Tracer, T102, Lot No. FAX30=1359 end Cartridge, SA, Caliber .280, Tracer, Lot
No. 32*-

8+ The caliber .20, T65 traced m.avenge length of 879 yards while the
caliber ,280 traced an average length of 1061 yards,.

be The caliber .30 tracer reached its maximum brillisnce after travelling
anaverage distance of 50 yards. The caliber .280 tracer reached its maximum brilljance
after travelling an average distance of 6l yards.

¢e The caliber .30 trace is dull red in color while the caliber ,280
.trace is rose red. The caliber .280 trace is more brilliant than that from the
caliber .30 and remains at & more uniform dbrilliance until it burns out.

d. The igniter of the caliber 280 tracer burns invisibly while that
from the caliber ,30 ammunition burns leaving a dim trace. Ignition of the caliber
+280 tracer mixture also eppears to occur with greater rapidity than thet of the
caliber .30 ammnitions This was especially noticeable in that the caliber .280
tracer mixture burned with maximum brilliance slmost immediately on igniting while
the caliber .30 projectile traveled some distance before maximum brilliance of *he
tracer mixture was reached. This difference was accentuated by the L0O-feet per
second velocity difference in the two projectiles.

¢e The percent of rounds tricin; was 100 in the case of the caliber
+30 ammunition and 99 in the case of the caliber ,280 ammunition.
) [ VAR
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f. The aversge mean radius of five targets fi Yann barrels

"wu 11,24 inches for caliber .30, tracer armunition and 10.78 inches
bek‘..ﬁBO tracer ammunition, 5

ge The average velocity at 70°F of the caliter .30, tracer ammunition
was 2629 feot per second as compared with 2218 feet per second obtained with the
caliber .280, tracer armsunition.

he The average pressure of the caliber .30, tracer ammunition fired at ’
+70°F was 12,835 pounds per square inch. The pressure resulting from firing the
caliber .280, tracer armunition was not obtainable with available facilities, therefore,
it was not poesible to fire this phase. From observations based on correlation
with the velocity data, the pressurs would probably be on the order of 36,000 pounds
per square inche

i. The velocity of both types of ammunition increased with increase in
temperature and decreased with a decrease in temperature. The standard deviations
for both types of ammunition were substantially the same, the caliber .30 being
slightly better at -65°F,

S5« The following observations were made with respect to Cartridge, Caliter
«30, Spotting, T103, lot No. 2, Cartridge, SA, Caliber ,280, Observing, lot No, 17A
and the 7.92 rm German observing cartridge.

8+ The average velocity of the caliber .30, spotting ammunition at
+70°F was 2726 feet per second and thet of the caliber .280, observing smmunition was
2340 feet per second.

b. The average pressure at 70°F of the caliber .30, spotting ammunition
was 12,185 pounds per square inch and that of the caliber ,280, observing ammunition
was 38,500 pounds per square inch.

e With decrease in temperature, both calibers of ammunition resulted
in decreased velocity. The standard deviation of both calibers of ammunition was
substantially the same at -65°F md +70°F, (NOTE: Observing ammunition was not
fired at +165°F.) ,

- de Pressures of both calibers of ammunition decreased with decrease in
temperature with little change in the standard deviation,

¢s The 7.92 rm was most sensitive to initiation, the caliber ,280 next
and the caliber ,30 least sensitive to initiation,

f. Against hard targets, such as a brick wall or cinder road, the flash
and resultant smoke from all three observing rounds are ‘sufficient to permit observation

from 1000 yards,.
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zs yAgainet soft. targets, such as sand or scrub brush, the resultant

{ (1" H¥ee. rounds is difficult to see from 1000, yards,

PR

) h. The smoke. producing agent from caliber .30 and caliber ,280 observing

i armunition scatters more on functioning than that from the 7,92 mm ancurnition. This
recults in a thin smoke from the caliber .30 and caliber ,280 ammunition as compared
with the 7.92 mm ammunition,

The following genertl observations were mades

a. When fired from barrels of the same length, (modified M1919AL
barrels) the muzzle flash from the caliber .30 ammunition is greater than that from
the caliber ,280 armunition. This includes the tracer armunition of both calibers
which are both loaded with an IMR type powder,

b. When the ball ammunition is fired from rifles, with a barrel length
designed for the respective caliber of ammunition, the caliber +30 smmunition results
in more muzzle flash,

c. The mutzle smoke resulting from & 75-round burst of caliber .30, AP
armunition fired from an M1919AL machine gun is darker and greatsr in volume than
that resulting from a 75-round burst of caliber ,280, AP ammunition,

d. The muzzle smoke, resulting from s 75-round burst of celiber .30,
tracer ammunition fired from s M191GAL machine gun, is substantially the same as that
from a 75-round burst of caliber .280, tracer ammunition.

e. - When firing the caliber 30 smmunition, loaded with ball powder,
from a machine gun located in a firing house, the resultant smoke was extremely
irritating to the gun crew. If fired from an encloased position, such as a tank
turret, the smoke would possibly prohidbit any large volume of fire.

f.. Throughout the test program, differences in the color code marking
of the U. S, caliber .20 and U. K. caliber ,280 ammunition resulted in unnecessa.y
delays in properly identifying different type rounds.

g+ All penetration results obtained from firing at an 8-1/2 inch brick
wall were quite erratic. It is felt that the erratic behavior was not caused by the
amunition undergoing test but by the type of target utilited. Sections of the particu-
lar wall used were built from different quality bricks. All bricks in the wall looked
the same; however, they were of different densities and hardnesses. Since each recorded
shot hit a different brick the conditions encountered by each bullet were different.

i h, With respect to the grenade launching cartridges tested the caliber
+280 cartridge in the EM-2 rifle was not satisfactory, The same cartridge in the FN
rifle was satisfactory and gave longer ranges than the calibar .30, T65 grenade

g launching cartridge used in the Tm
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3 February
13 February
1} February
14 February
14 February
14 February
14 February
1l; February
1 February
1, February
1y February
1L February
1L, February
1, February
1l; February
1y February
U February
1} February
1L February
28 February

1950

2 March 1950
3 March 1950
2 M¥arch 1650
3 March 1950
8 March 1950
2l March 1950
2l; March 1950
2y March 1950
2Ly ¥arch 1950
2Ly March 1950
28 Maroh 1950
3 April 1950
3 April 1950
17 April 1950

IV CONCLUSIONS

A, It

1.
and +165°F.

Capt. J, W, Moore
Mr. F. X, Wolfe
Brig. J. A. Barlow
Major J. F. May
Mr, H, W, Duneclift
¥r. K. Januszenski
Mr. R. W. Frost
ESM A, J. Martiu
EQMS Fl A. Hﬂrbert .
Q:SI J. H. Thwaites
QuSI D, T. Maber
Major F. R. Milive
Capt. R. M. MagGibbon
Lt. Col. A. Feldman
Col. R. Studler
Col, J., W. Hammond
Brig. G. ¥orrison
Lt. Col. Maddox
Major J. T, Woolsey
dr., E. W. KenteLemon
Mr., E. W, Harvey
Brigo Ro Cc Ml King
Brig. F. W. Gordon Hall
Lt. Col. G. Kellett
Mr. A. C. Bonkemeyer
Gen, Shoos Smith
8ir Alwyn Crowe
Col. M. A. H, Butler
lhjor F. M, Beal
Major Hope
Major Miller

Sgt. R. Hawkins
Mr. A, Benson
Mr, J. Kirk

is concluded that:

REPRESENTING

British Army
Springfield Armory
British Army
British Army
British Arumy
British Army
British Army
British Army
British Army
British Army
British Army
Canadian arny
Canadiar Army
Springfield Armory
0C0, ORDTS

0Co, ORDTS
Canadian Army
Canadien Army
Canadian Army
Great Britain
8pringfield Armory
British Army
British Army
British Army
0C0, ORDTS
British Army
British Army
British Army
British Army
British Army

U. S. Air Forces
Frankford Arsenal
Frankford Arsenal
Frankford Arsenal

All ammunition undergoing test is reasonably stable at =65°F, +70°F

P el




r %.‘ il accurate comparieon can be made betwen the preuure developed by

- '1‘65 and caliber ,280 ammunition due to differences in test equipment.
e

32, The accuracy of all types of ealiber .30, T65 amunition undergoing test
fired from Mann barrels is *satisfactory.

L. The accurucy of caliber .280 tall and AP armunition undergoing test is
not *satisfactory, however, it probably can be improved by further development and
refinements in manufacture. The accuracy of other types of caliber ,280 ammunition,
(AFI, tracer, and observing) undergoing test is satisfactory.

5. The caliber .30, T45 smmunition pmducea more muzele smoke and flash
than the caliber .280 ammunition,

6, The smoke resulting from caliber .30 ammunition loaded with ball type
powder is irritating to the throat and possibly has a gerious toxic effect.

7. The ballistic coefficients of all types of caliber ,280 ammunition
undergoing test are superior to those comparable types of caliber ,30, T65 ammunition
telted.

8. Because of this difference in ballistic coefficients, the remaining
velocity of the caliber .30, T65, ball, AP, and APl ammunition decreases at a more
rapid rate than do the caliber ,280 bullets. At about 1000 yards, the remaining
velocities of comparable types in the two calibers are about equal in spite of the
higher muzzle velocity of the caliber .30, T65 Ammunition,

9, The above facts are further illustrated by referonce to the penetration
perfomance obtained at ranges above 1000 yards,

10, The caliber .30, T65, ball, AP and API ammunition develop from L5 to
73 percent more muzzle energy than do comparative types of ocaliber ,280 ammunition,

11, The maximunm range of the oaliber .30, T65 and caliber o280, ball ammmition
is about 3000 yards,

12, The trajectory of the caliber .30, T65 ammunition is considerably flatter
than that of the caliber ,280 ammunition at ranges considered practical for rifle fire,

13, The caliber ,280, API ammunition exhibits superior fuel ignition cheracter-
dstics compared with the ealiber ,30, 765, API ammunition, °

¢ Satisfactory as used in this instance is defined as being within the present
acouracy speciiications for caliber .30 mmnition.

a2 .-



1¢, The perrormnco of both oaliber .30, 765 and calﬁi iEO, tracer

ammuaition is satisfactory; however, the .280 gave the best performance.

' r.+30, T65 spotting ammunition is not satisfactory. The
: stlcs of the caliber ,280 observing ammunition compare favorably

J1,,r'ta'c)err-un'z 7.92 mm observing ammunition as regards functicaing and visibility;
o“..ver, the caliber .260, observing is susceptible to premature functionirg.

16. Those caliber ,2€0 barrels, 450/2 and 450/3, used in the accuracy,
maximum range and time of flight firing gave a higher velocity level than the
pressure and velocity barrels, This difference is possibly due to some difference

in the bore dimensions of the subject barrels.

V  ReCOLMENDATIONS

A, If any tests of this nature are conducted in the future it is recommendsd that:

l, Ammunition to undergo test be identified with the standard U, S, color
oode marking for ammunition,

2, Pressure, velocity, and accuracy equipment be of the same type to
eliminate any variable caused by different test procedures,

3. A member of the testing organization be allowed to attend any future
meotings involving preparation of technical test plans.

4., In any future development of weapons and smmunition by the U. K. and
U. So, every effort be made to perfect the smmunition prior to designing the weapon.

6. Befors weapons of any type are considered for joint comparison trials
by U. K. and U. S., they should be chambered for a common round of ammunition, which

is acceptable to both countries,

APFROVEDs _
Phtyr _;c{cﬁ% afillrc Sugran
Yo F. COLLERAN s o BIfELOW ALTER DUG
Director, Dev. & ' Lt, Col,., Ord, Dent,, lst Lt., Ord, Dept.,
Proof Services Chief, Arms & AW Proof Officer

g
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WAR DEDARTR:UT .
OFFICE OF THE CHIEF OF ORDNANCE
.. WASHINGTOW 25, D, C.

' RECORD
* % ACBonkemsyer/bhy,/3085
.‘#.“ wttt 4 v, 9% °

00 FIIE L7L/2 | '

ATTH) ORDTS

APG FILE (c) L7L/21 3 February 1950

SUBJECTs Comparative Tests of Light Rifles
(Project T52-2015, Priority 1-C)

170 Commanding Officer
Aberdeen Proving Ground, Md,.

1, Reference is made to file AFG (o) L7L/1L (0.0. L7L/317 - C),
basic dated 2 Nov 1549, and file APG L7L,1/1LL (0.0, L7LA1368), regarding
comparative tests of United States and United Kingdon lightweight rifles
and ammunition, It is requested that necessary action be taken by the
Proving Ground to conduct these tests,

@) It is understood that the Technical Test and the Phase II
Ammunition Test will be conducted concurrently, and that an estimated
coagl time of one hundred sixty-eight (168) working days will be required for
completion of the tests, It has been agreed by representatives of the
United States and the United Kingdom that the tests will begin on
14 February 1650, and that the test materiel will be delivered to the
Proving Ground prior to that date,

- . 3. Copies of the agreement covering these tests and the detailed
: pPlans of tests are attached herewith for retention by the Proving Ground.

BY COMMAND OF MAJOR GENERAL FORD3

3 Incls RENE* R, STUDIER

le Cy of Agreement Colonel, Ord Dept
2, Cy Phase II Amunition Tut‘.,; - 8 Assistant

3+ Cy Technical Test . ..

»L...-m... B e



29 Sep L9
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PLAN OP TEST OF NEA US AND UE RIFLE AMSUNITION

INDEX OF TESTS

Test Yo, Abbrevigted Title of Test
l. Penetration )
2. Wounding or stoppine power
2. Accuracy, Mann barrel
L. Grenade ammmnition, functioning of
Se Range tables
‘ 6. Pressure data
7. Erosion
8. Accuracy, worn barrel, -65°F
9, Storage, effect on functioning
\ p 10, Yaximun range
11, Flash and smoke
12, Tracer, API, obsarving bulles, function’ng
¥z = Ao
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NEW U5 AND UK RIFLE AMMUNI

PHASE 11
(To be conducted at Aberdeen, Marviand)

PRIORITY = A

Test No, 1

Purposes To determine ths penetrating power of comparable types of
AP, APT and Ball (Mild steel core) at ranges of 25, 100, 300, 600, 800,
1000, 1200, 1400 and 2000 yards against 10 gage mild steel plates L™ apart,
1" deal boards spaced 1" apart, burned brick masonry, body armor and helmets.
Each type of subject amunition will be fired against armor plate at a range
of 100 yards to determine the maximum penetration at sngles of attack of
normal, 20, 20, and LO degrees, The maximum penstration will be considered
to have heen obtained vhen 7 rounds ous of a series of 10 rounds nave dafeated
ths thickest homogenous hard armor, Tests of penetration will be discontinued
when limits of penetratisn have been obtained,

Test Yo. 2

Purpoees To determine the shock effect (wounding or stopping power)
of the several types of combat ammunition,.
Test No. 3

Purposes To determine the accuracy of all test ammunition when fired

from's Nann barrel at 600 yerds.

Test No. L

Purposes To determine the range, accuracy ore
istics of grenade ammunition, :

. PRIORITY = B ,

Test No. 5 LR

.'\‘-. i ‘. L i
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Purposes To provide data for preparation'of range tables for all
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types of ammunition, g ‘ .

Range tables will be provided for AP, API, ball, tnlcor and observing
rounds,

Test No., 6

Purneses To detarmire the pressure curve of test amunition in rifle
barrels at different stages of wear and at temperature of 70°F,, =-55°F, and
125°F.

Methods One each reasonably rnew, 1/2 worn, and last 1/, of life
barrels will bs used, :

Test No, 7

Purposey To determine the comparative erosions of barrels in different
stages of riring conducted in above tests tv recording velocitv drop or
accuracy change,

Test No, 10

Purposes To determine the maximum flight of all types of combat
azmunition, 2

Test No, 11

Purposes To determine the comparative flash and smoke of the tested
ammunision, '

FRIORITY = D

Teat Yo, 12.

Purposes To determine the functioning characteristics of tracer,

observing and API ammunition, ™ S B
Observing ammunition will be tested arainst targets and at ranges

e sl




, a8 in Test No, 1 above, as well as against plough lard, downland or

. prairie and rocky so0il or ehingle, at rances of 10C0, 1200, 14C0 and 2000
yards, The German spotting rcund will be used as test control item, This
control sammunition to be furnished by UK, API ammunition will be fired
against fuel at varlous temperatures, Amnunition will bs fired at temper-
atures of =65, +70 and +125 F, Ammunition will be tested both in new and

vorn barrels,

NO FRIORITY

Test No. 13

Purposes To record all mulfunctions of anmunition and weepons and
the causes therefor,
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Test Yo,

Par, 1
Par. 2
'P..’A'o 3&

Par, 5b
~Par, 3¢

Pﬂr. 3d

Par. b

o~
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TECHNICAL TEST
INDEX OF TES?S

Abbreviated Title of Test

Wateriel to be submltt\:ed for test

Standard Light Automa:ic Rifle Test (See below for detailed index)
Penetration, normal conditioning

Penetration, worn barrel, =65°F,

API, tracer and observing cartridge efficiency

Remaining velocity

Demonstration of converted weapons

(In bslos, SLART refers to appropriate test in Tnclosure 1, STANDARD
LIGHT AUTOMATIC RIFLE TEST)

SLART I
SLART 11
SLART III
SLART IV
SLART V
SLART VI
SLART VII
SLART VIII
SLART IX
SLART X
SLART XI
SLART X1I
SLART XIII
SLART XIV
SLART XV
SLART XVI
SLART XVIII
SLART XIX
SLART XX

Physical characteristics

Assembly and disassembly

Prelinmirary function fire

Cook=off

Dust test

Mud test

Rain test

Grenade launching

Functioning and cyclic rate, at angles and various temperatures
Accuracy

Endurance

Cmitted

Flash

Function in cold

Irmersion in sea water

Salt spray .
Function without lubrication v
Determire the.recoil energy of test rifles and ammunition b
Determine the 1:00011 energy of test rifles when firing grenades

I




APFENDIX B

Cartridge Components

Photographs - A51236
A51237
A61238
A61230
Ab1240
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as123¢ QEMMMANER. $ ABERDEEN PROVING GROUND § 12 April 1950

Project No. TS8-2015. 9th Report. Cartridge Components: (TOP) Cartridge,
Ball, Caliber .30, T104, Lot No. FA-X30-1358. (BOTTOM) Cartridge, SA,
Ball, Caliber t No. 184e
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1os7 SESESEER 8 ABEROEEN TOVNGGROUND § - 12 April 1950

Project No. T92-2015. 9ni Report. Cartridge Components? (TOP) Cartridge,
‘P.__ c.lib.l' «30, T93. Lot No. I’A-XSO-I”": i m) Cll't!'idﬂ. SA. A’. ¥ X
Caliber .2680, Lot No.,ﬂ_th; :
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£, A61239 SN $ ABERDEEN PROVING G_ROUNDQ ] 12 aApril 1950

gi, Projoot.'lo. T$S2-2015. 9th Report. Cartric Components: (TOP) Cartridge,
. Tpacer, Caliber .30, T102, Lot No. FA-X30-13%9, (BUTTON) Cartridge, SA,
Tracer, Caliber .280, Lot No. 33‘. ; - ’ : -
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51240 SERREENUR. 8 ABERDEEN PROVING GROUND § 12 april 1950
Project No. TS2-2015. 9th Report. Cartridge Components: (TOP) Cartridge,

Spotting Caliber .30, T103, Lot No BOTTOM) Cartridge, SA, OBS,
Caliber .280, Lot No. 17a. f. . ol'
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APPENDIX C
e

Pressure, Veloclity and Accuracy Weapons

Fhotozraphs = AL1272
Ab1273
A51274
A51275
51278
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A6 127 FmeSEEESEENEE._ 3 ABERDEEN PROVING GROUND $
Project No. TS82-2015.

Barrel Fitted to P-17 (Enfield) Action
method of adapting slide to'FA Rest.

9th Repert:  Wécurdcy Rifle: Caliber

15 Avril 1UbO

«2B0O, Mann
qslide. Note
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ac1273 GNP & ABERDEEN PROVING GROYNSS 15 April 1950
\ * Caliber .30, Modified
t

Project No. TS52-2015. 9th Keport. Accuracr‘ﬁg
M191YA4 Furrel Chambered for TELEL Cgrethi gﬂi ed to Springfield Action

Mountea In liecoll Kest Supportea S
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A61274 <. 8§ ABERDEEN PROVING GROUND § 15 April 1950
Project No. TS2-2015. 9th Report. epon: Caliber .30 Pressure
Barrel Fitted to M-2 Unlvorsu{;{ ¢ mounted in a recoll rest

supported by a FA Rest.



A61275 GEEEREEEREPWS, % ABERDEEN PROVING GROUND. 15 April 1950
Project No. T52-2015. 9th Report. Orunanco',,' ory Pressure Housing:
Caliber .280 barrel Fittea to Housipg duption of housing to Fa
Kest . & ,




A

as127e GRS § ADGROGEN PROVING t

PP

18 April 1950

l

Pressure Nousing:

Project No. 788-2016. 9Oth Report.
Disassembly of (less housing) . 8
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APPENDIX D

Penetration Target

ARG Photograph No, A51221
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11 April 1650
de View), One

Penet

oth Report.

T82-2018,

Inoh Pine Boards Spsced One lnch Apart.
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JMANN BARREL ACCURACY FIRING DATA

The i‘ollcming abbreviaticns are utilized:

MR, = Hean Radius in inches

UV, = Mean Vertical Dispersion in inches

M. H,D, = lean Horizontal Dispersion in inches
EJNJD. - Extrerme Vertical Dispersion in inches
E.HJD, - Extremo Horizontal Dispersion in inches
ESe = Extrems Spread
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FIRTIG AND ACCURACY DATA FOR 600 YARD MANN BARREL FIRTNG

RIFLE, ACCURACY, CAL, .30, No, 1528385 MOUNTZD IN REST, RECOIL, ACCURACY, CAL, .30

AD

CAL. .280 VANN BARREL NO, 450/2 FITTED TO A P-17 RECEIVER (ENFIELD, CAL, .30 ACTICN).

WEAPON SUPPORTED BY VEE SLIDE NO, 101

DATE: 21 February 1950 TE}P: 38°F
TENSITY:s 1,093

WIND VELOCITY: 6 to 8 mph

PREVIOUS ROUNDSs Cal, 430 Weapon = 42
Cal, ,280 Veapon = 23

TARGET NO. 1 = 1450 HOURS
CAL, .30 BALL, T10,  CAL, ,280 BALL

10T FAX 30-1358 10T 19A
1.R, 5.65 10.03
1LV.D. 2.8 7.88
M.H.D, 2,44 5044,
E.V.D. 18,71 30,77
E.E.D, 18,20 24,00
E.S, 20.63 35,39

TARQET NO, 2 = 1502 HOURS

1R, 6.41 14,06
1.v.D, 3.76 8.58
M.H.D, 440 766
EVD , 1740 - 35.27
E.H.D, 28,80 12,78

E.S. S - 2 47,60




TARGET NO, 3 = 1512 HOURKS

CAL, .30 BALL, T10,  CAL, .280 BALL

10T FAX 30-=135% LOT 19A
: 8.42
ey 30 6.29
LY D, 2.48 3.8
= o 1118 32,95
E.“.D. 11003 2003

ES. 12,60 33,00

TARGET NO, 4 = 1522 HOURS

' L.Ll 9099

XV 3.00 6.54

HD. 2.60 6.70

X 14,15 2131

E.V.D, ° 2115

£ HoD. 10.87 2115
5.5, 1598

TARGET NO, 5

13.68

KT 10,25

M VD S

\H.D, 54k

E.JN.D. | , 4610

E.HD.

EsSe ' 46,10




DATZ: 17 April 1950
Mot 66°F

ToTSITY 1,035

o’{DvD H 3 mph
DIITCTION: SW

DIRECTION FIRS: SSE

Cal, .30 Weapon = 92
Cal, 280 Weapon = 117

TARGET N0, 1 = 0935 HOURS

PREVIOUS ROUNDS1

CAL, .30, AP, T93 CAL, .280, AP
LOT FAX 30-1357 LOT 244
HORO 4017 8.46
W.v.D, 331 6.86
M H.D, 1.4 3.7%
EJ.0D, 16,90 23,25
E.H.D, 740 18,50
'Ecso 17.00 25 .00
TARGET NO, 2 = 0945 HOURS
MR, 4.32 10,80
¥,v.D, 3,13 4R
U.H.D, 2,45 8,66
E.V.D, 15.48 18.94
E.H.D. 12.50 42030
E.S, 15.47 44,00
TARGET NO, 3 = 0950 HOURS
IR, 4,88 9.48
uv.n, 340 7.14
MH,D, 2,72 5.4
EN.D. 17.47 28,91
E.H.D, 13,72. . 17,02




HQR.
uovono
MHD,

T EJ.De

EHDe.
E.s.

M R,
M VD,
NHD.
E.VJD.
EH.De
EsS.

TARGET NO, &4 = 1000 FOURS

CAL, 30 AP, T93 CAL, 280 AP
10T FAX 30-1357 10T 244
3.70 9.25
1,87 647
2.89 5.42
9013 26‘87
8,69 20,70
10,60 26,87
TARGET NO, 5 = 1005 HOURS
5073 n'l'l
30” 6017
410 7.96
16,12 22,70,
1.30 32.48
18,20 32,52




DATZs 17 April 19 I
TP 69°F :
ToTSTTY: 1,026

VLot 8 rmph
DITZCTIONS SW DIRECTION FIFE: SSE

PREVICUS ROUNDSs Cal, .30 Weapon = 142
Cal, ,280 Yeapon = 166

TARGET NO, 1 = 1010 HCURS

CAL, 30, API, T101 CAL, ,280, API
10T FAX 30-1356 10T 23A
1R, 6.42 7.12
Eov'Do ’ 4072 4068
U H.D, 3.9 384
EJV.D. 15,58 26,64
E.HDe . 15,85 19.40
E.S, 21,10 27.03
TARGET NO, 2 - 1015 HOURS
IR, 7,70 8.44
u,V.D, 52 6.36
“.H.D. 4.50 4048
EJV.D, 19,53 23,62
EH.D, 15,20 18,92
E.S, 20,37 24,10
TARGET NO, 3 = 1025 HOURS
uORO 7078
u,V.D, ALRL 2,63
H.H.D. "I_' '5 Vo 5ty & ¥ 2L Qe .: 6.21
B.V.D. T v'" .,:i:f i ;. - o ’?.'2.:-2.28 2 17058
E.H.D, LR sagme gt i S 3P 16.65

ES, ey 2,15 19.48




TARGET NO, 4 = 1030 HWRS

CAL. .30, API, T101 CAL. «280, API

10T FAX 30-1356 10T 23A
¥R, © 4489 6,00
u.V.D. 2,98 5.23
¥ HD,. 3.24 1.87
E .v .D * n .w 32 .37
EH.De 1,00 7.35
E.S, - 15.30 32,55

TARGET NO, 5 - 1037 HOUES

u.R. 6014 ’ 6 076
UV.D. 3.50 5.05
K HD, 417 3440
E.V .D [ 13 085 18 Ooo
E.u.n. 18.75 15 01*5

- E.S. 20,30 ' 18,82




DATE: 17 April 1950

TieD: 68°F
T0ITY: 1,012
TLD: 8 cph
DI CTIONs SW

PFREVIQUS RCOUNTSe

M.E,
H.V.D.
K.H.D.
E.V.D.
EH.D,
ES.

K.R,
¥.v.D,
K HD,
EQVOD .
E.H.D,
ES.

MR,
¥V.D,
!.H.D.
E.v.n.
E.H.D,
ES.

Cal. (30 Veapon - 193
Cal, 280 Yeapon = 220

TARGET NO, 1 -1050 HOURS

CAL, .30, TRACER, T102

DIFECTION FIREs SSE

CAL, ,280, TRACER

LOT FAX 30-1359 10T 32A
13,23 10,02
10424 7.23
7.27 5.78
3513 30,38
24,35 25,33
39.20 36,23

TARGET NO, 2 = 1105 HOURS
7.30 9.93
3.86 450
5.32 8.08
25,10 20,69
21,88 24,00
28,80 28,00
TARGET NO, 3 = 1110 HOURS

130& n.w
... 9.83 7.7
' .- .:' 6096 ,.ff:‘f 8055
. Sa ‘35085 , 21“87
FA L e 6453 Ny 32.57
- ‘ & 57,.23';:‘. 33.85




M.R,
uy.Dn,
M,H.D,
E.V.D.
E.HJD.
E.S.

TARGET NO, 4 — 1115 FOURS

CAL, .30, TPACER, TLOR
10T FAX 30-13259

CAL. .280 TRACER
10T 324

12,13

5.98
. 9,16
2741
34,00
34,80

TARQET MO, 5 = 1122 HOURS

'9.85
7.20
5.68

27.90

24475

33.70

10,03
2,68
7.32

20,28

38,07

39.7

11,33
7.20
7.08

33.93

29,62

36,00
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DATEs 18 April 1950

T2t 70°F
TooITY: 1,008
TC0: 6 moh

Pl LCTZ0N: S

PREVIGUS RCINDS¢

IR,
u.vm.
¥ H.D,
E .v .D.
B.H.D.
ES,

MR,
U V.De
M H,D,
E.V.D,
E.EJDe.
ES,

M.R.
¥.v.D,
MH.D,
EJND.
E.H.D,
ES.

e e

Cal, .30 Weapon 298
Cal, ,280 Weapen =328

TARGET NO., 1 - 0930 HOURS

CAL, .30, SPOITDNG, T103

DIFECTION FIXE; SSE

CAL, 280 0BS,
LOT NO, 2 10T 17A

7.20 8.36

5068 5056

2,87 4,89

20,25 21,98

14.34 8.7

20,30 23,65

TARGET NO, 2 = 0935 HOURS

9.37 8,86

8003 6.%

420 LS4

3732 26,78

22,54 18,97

4004 28,70

TARGET MO, 3 = 0940 HOURS

8.38 10,72

3.9 9.07

49 4,406

et o JbeTh 38,80
S <. - ek 21,44
40,00

'S i: e

P -..!}; Lé ? ‘.:'_‘?':‘. r:. 36.80 : | D
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Y .Re
M. V.De
U ED.
E.V.D,
E.HD,
ES,

H.B.
MV.D,
JoE Do
EJV.D.
E.HJD,
E.s.

CAL, .30, SPOTTING, T103

CAL, ,280, OBS,

LOT Mo, 2 LOT 17A

1446 10,87

4,82 6,92

8,18 6.42
36,68 25,93
37.43 23,04
37,60 26,90

TARGET 10, 5 = 1000 HOURS

12,02 9,05

7.56 6.7

7.7 5425
37093 21"90
129,34 18,48
38.15 24,495




DATE: 18 April 1950

T Ps "70°F

ToTSITT: 1,008

VD VOLCCITYs 5 mph

iU DLoCJicl: S DIRECTION FIRZ; SSE

PREVIOUS ROUNDSt Cal, 30 Veapon = 243
Cal, ,280 Veapon = 270

TARGET NO, 1 = 0845 HOURS
CTG, BALL, CAL, .30 CTG, S.A, BALL, CAL, .,250

10T FA-X30-1290 10T NO, 12A
) TPy 4,05 4,93
“.v.D. 2088 3.56
IE.D, 2,26 3.3
E.V.D, 12,73 12,97
E.H.De. 9,63 10,03
ES, 13,40 13,03

TARGET NO. 2 - 0850 HOURS
”.R. 3.” .8.68
E,VD, 2,82 3.8
KED, 2,33 2,98
EJV.D. 9.19 25,52
E.HD, 9.93 10,64
Eﬁ. 13.“ 25073
TARGET NO, 3 = 0855 HCURS

M.Re FARELNE: I TP 3.63
¥.V.D, e i 1 R 22
MH,D, S T ",:."' 219 F 'S ‘ : 2.5
E.V.D, R I B L 7.3
E.H.D, : 8.93 i 14,50

ES. Sl 98 15.40




TARGET NO, 4 = 0900 HOURS

CTG, BALL, CAL. .30 CT0, S.A. BALL, CAL. <<

LOT FA=X30-1290 10T No, 124
H.R. 4.101 6.89
M,V.D, 2,49 3.58
n.H.D. 2 .& 5 003
EV.D, 8.7 18,78
E.EJD, 10,52 19.04
EsSe 12,48 26,80
TARGET NO, 5 = 0905 HOURS
uORO 3 014 "0210
M.V.D, 1.67 4.64
HOHODO 2 .47 4.65
E V.l 7.85 21,94
EH.D, 8.97 17.68
ES,. 1,37 24,18
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APPEIDXE ”,

DATEs 18 April 1950
TEP: T2

DENSITY: 1.008
WIND VELOCITY: 7 mph

FIND DIRECTION: S DITECTION FIRS: SSE

PREVIOUS ROUNTS - 383
WEAPOI 10, 45072 ;

J2UNITIONs CARTRIDGE, S.A., BALL, CAL, ,280
10T NO, 21A (140-GRAIN LEAD CORE BAIL)

TARGET 1 TARGET 2 TARGET 3 TARGET 4 TARGET 5 AVERAGE

u.R, 8.01 7.02 6.61 7.23 5.65 6.90
VD, 5,80 430 4T 3.89 3.85 450
UED, 3.32 4.9 am 5.15 3.53 3.9
"ENJDe 2735 18,70 22,03 18,46 13,48 19.96 -
EJdD, 16,12 17.90 12,20 21,22 .98 16,46

ES, 29,20 19,00 2,03 21,25 16,45 21,59
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APPEIDIX E

RIFLE, ACCURACY, CAL, .30, NO, 1528613 L'OUNTED IN FEST, RECOIL, ACCURACY, CAL, .30

A
CALIEZR .280 MMM BARREL %0, 450/3 FITTZD T0 A P-17 RSCEIVER (INFIELD Iﬂ ACTION NO.EOQL3LT

WEAPCN SUPPORIZD BY VEE SLIDE NO, 101

DATZ:

WIND VELOCITT:
PREVICUS ROUNDS$

2/, February 1950
8 mph

Cal, 30 Weapon = 23
Cal, o280 eapon = 44

TARGET N0, 1

~1006 HOURS

CAL, 430, BALL T104

TEMPs 44CF
DENSITY: 1,049

CAL. 280, BALL,

LOT FA-X30-1358 LOT 19A
L 4,58 -
e 420 543
N 2043 3,67
B Li.41 29,00
Ese g2 L7
Bese 15,95 29025
TARGET NO. 2 -1015 HOURS
ey 6,02 826
u.v.n. 3.96 7.07
D, 220 3226
EoVoDo 12.20 19.27
= EeDe 13,56 1828
5.3. 18020 T . 4% 21,50
TARGET N0, 3 = 1ozo"n'om
e Y = 8.07
Nk 2,76 4ot
MH.D,
E.J.D,
EJHD,

ES.
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‘ TARGET NO, 4 = 102G HOURS

CAL. .30 BALL, T104 CAL, .280 BALL,
10T FA-X30-1358 LOT 19A
uogo : “-61 6098
MYD, 355 354
MHDe 2.60 4,88
EJ7.De 17.35 16,55
E.H.De 9.7 26,60
EeSe 18,50 26,65

TARGET NO, 5 = 1038 HOURS

MLR, 7.05 10,68
MOVCD L 3 .'n 6.85
U.HeDe 4456 7.31
E.V.D, ' 15,33 20,13
E.H.D, 2,00 27.85
EOS [ ” .80 31 .30
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APPENDIX

DATE: 27 Febmary 1250 TEUPe 23°F
WDID VELOCITY: & mph DENSITYs 1.105

PREVIOUS ROUNLSe Cal, ,30 Weapon = 75
Cal, 280 Veapon = 128

TARGET N0, 1 ~ 0933 HOURS

CAL, .30 AP, T93 CAL, ,280 AP

10T FA-Y30-1357 LOT 24A
LR, 767 13.64
UND, 438 9.95
MHD® 5.53 3.7%
E.V.D: 18,45 4.07
E.HD, . 19.47 37.25
ES. 21,40 4425

TARGET M0, 2 = 0941

TARGETS LOST DUE 70 CHANGE IN wWIND

5 ; 1/




APPENDIX E

TARGET NO, 3 — 1000 HOURS

CAL, 30, AP, T93 CAL, ,280, AP,
10T FA-X30-1357 LOT 244
8 7.26 15,75
M.V.D, 3.m 12,18
M.dDe 544 8,80
E.,V.D, 18,52 38,20
E.H.D, 22,90 34,58
E.s. 24,97 46,75
TARGET NO, 4 = 1006 HOURS

X.R, 736 10,73
NV.D, 5 .& 6-62
MHD, 4o 7.7

E.VDe 21,31 3335
E.H.Ds 16,71 36,58
E.S, 22,50 49455

TARGET NO, 5 = 1C12 HOURS

M.R. 4,70 16.28
u.v ODO 2 .98 14 .01
¥ 4D, 2,92 5.65
E.V.D, 14,09 5734
E.H.D. 9027 29024
ES, 14,72 60.50




MR,
MV.D,
H.H.D.
E.V.D.
EJdiJD,
E.S,

TARGET NO, 6 = 1026 HOURS

CAL, ,30, AP, T93
LOT FA=X30-1357

351

11,40

TARGIT NO, 7 = 1047 ECURS

5.63
3.9
2,88
13,63
.48
1451

CAL. .280, AP

10T 244

10,22
6.94
6.31

244,90

24,32

2934

9.86
5.33
6.77
19.99
27,38
31.25
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The following two targets wero fired directly after the above Cal. ,280 AP
accuracy firing, These targets were fired to investigate the possibility of a
fault in ths mount, vee slide, or barrel used in the Cal, ,280 accuracy firing,
A 130-grain lead core ball round was fired,

PATEs 27 February 1950 . TEMP:  pgep .-
WD VELOCITY - 8 mph . DENSTITY s 1.097. -
. 7

PREVIOUS ROUNDSs Barrel 450/3 = 223

K]UNITIONs Cartridge, S,A., Ball, Cal, ,280, Lot No, 124

TARGET NO. 1 = 1100 HOURS TARGET NO, 2 - 1106 HOURS
U.R, . 5.3 _ 6497
U.V.D, ' 3.8 5.29
MQHOD. 30102 > - 4.14
E.V.D, 17,50 20,33
E.H.De 16.00 16,82
ESe. 22,80 24475

'(, 2 ,.

.‘ ﬁ h(,.,}i‘{?,ﬁq ‘;\
i 1 '__,,_,_1
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AFPENDIX F

Complete Velocity Data for Caliber .30 and Caliber .280
Ammmition at +70°F, =65°F and +165°F

(28 sheets)
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Complete Pressure Data for Caliber .30 and
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APPENDIX H

Firing Data for Cartridge, SA, Caliber ,280, Ball, Lot LOA

(6 sheets)
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APFENDIX 1

Firing Data for Cartridge, Caliber .30, Ball, T1QlL,
Lot No, FAX30=1358 Fired from Pressure Rifle O

(2 sheets)
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APPFEDIX J
FLASH FTRING DATA
VACHTNE GUN AYD PIFLE
(5 Sheets) -
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APTINDIX J

FIASH FIRING DATA 22 Yarch 1950

Rifle, Lightweight, Caliter .30, T-25 ¥o. 10
Previous Keunds - 349
Arrunition: Cartridge, Ball, Caliter .30, TI1C4 lot No, FAX30-1358

¥ithout Flash Hider

(I1E ROUNTS R2'ARKS
1000 349-354 Function firing CK
1010 355-259 FF. 3 Short PRecoil
1012 360~34A5 FF 4 Short Recoil
1020 366385 Function 0K, Flash about 5" x 5", white in

riddle with red tinre to outer ed-es, Few
sparklars going forward. Mo flash on one
round, No treech flash,

Vith Flash Hider

i 103¢C 386=405 Function CK, Flash about 4" long, very dull
smokish pink in color. Two rounds gave breech
flash,

Rifle, Caliber .320171, No., 3830458
Previous Rounds - 405
Ammunition: Cartridge, B211l, Caliter ,30l'-2 lot No. FA=-4059

Viithout Flash Hider

1035 405-408 Function Firinp, OK.
. 1035 409-428 Function OK. Red flash with small white core.
Flash abtout £" lonz and 4" in diareter. No
breech flash however muzzle sparks é to 8 feet long.

With Flash Hider

1040 429-448 Function OK. Dull flash, Sparklers on every
round,’ £"ilons. AIl sparklers in forvard direction,
No breech flish, ruzzle flash appears slightly
larger than that from T-25.




AFFENDLX

Rifle, Auto, Caliter .2°0 EX2, No. 3
Previous Rounds - 02
Arrunition: Cartridge, Pall, Caliter ,2820 Lot 19A

TIVS RCUNLS REVARKS 2
1050 ¢Q3-FC6 Function only, CK
1050 £07-£26 Function 0K, Dull red to orange flash. Several

sparklers on every round.
Rifle, Auto, Caliter .2¢0, FIl No. 4
Previovs Hounds - Anprox. 1000
Armunition: Cartridpe, Pall, Caliter 270, Lot 19A

Without Flash Hider

11c0 1001-1004 Function, CK

1100 1005-1014 Function, 0K, orange flash with white fringe,
€ to 8 in. long x 6 in, in diareter. 1'any sparklers
going forward., One white flash in front of wuzzle
on about 12th round,

1105 1015-1034 Function 0K, No appreciable flash; However, a
shover of sparklers forward on every round,




APFEVTIX J

msﬁ FIRING DATA 21 Yarch 1950

Gun, Yachire, Caliter .20, 1101044 No, 839252,
(converted); E-rrel Mo, TA582-4, (New)

TTVE EBL RCLITS AYVYTYTTICN REVARKS
1100 0-20 Caliter .30, Ball, T104 Pinkish yellew flash 10 to 12
Lot No., FAX30-1358 inches lonz, Hed tinge on

edges. No definite core,
Sparklers in front of wain
flash geing forward.

1105 21-40 Caliter .30, AP, T-93 Yellow flash about 10" long,
: lot No., FAX3C-1357 red frinre. lain flash forms
about two inches from ruzzle,
Sparklers travel 3 to 4 feet

forward.
1115 41-60 Caliber .30, AFI, T-101 Yellowish Flash with red fringe,
Lot FAX30-1356. 10 to 12" longr. Yain flash o

in front of ruzzle. Sparklers
3 to 4! long.

1135 A1-80 Caliter .30, Tracer, T-102 Cone shaped flash 5 to 6
Iot FAX30-1359 inches long starting 2" ahead
of muzzle, Rose pink in color.
Vore sparklers than previous

ameuni tion,
1135 €1-100 Caliter .30, Spotting Pinkish yellow flash 5 to é"
. T- lot No, 2 long with red fringe. Smarklers
103 about 3 to 4 £t long roing

forward, Srallest of all
flashes from caliter .30
arrunition, Yain flash about
2* from ruzzle,

Gun, Yachine, Caliter ,2°0 V1919A4 (Converted) No, OW UG66

1320 0-20 Ca nge colored flash 5 to 6
: 1o inches long, 2 to 3" in
diameter. Sparkiers 3 to 4!

s




TIVE
1325

1335

1400

1410

1445

1510

E 5

21-30

31-5C

51-70

7-60

91-110

111-130

o

ATPENDIX

TTICNH
Cartridge, AFL
Caliber .280 lot 23A

Cartridpe, AFI
Caliter .29C Lot 234

Cartridge AP Caliter
280 Lot No, 24A

Cartridpe, OBS Caliter
280, Lot 17A

Cartridge, OES Caliber
+280, Lot 17A

Cartridze, Tracer
Caliver .2¢0 Lot Mo,
325

3

RIS
ey

SR

PEVARKS

Fajlure to feed. About the
riddle of the burst a large
incandescent white flaazh occurred
in front of ruzzle. This was
protably cue to the ignition of
accumulated powder gzases.

Orange flash 5 to # inches lonz
2 to 3 inches in diareter.
Sparklers reing forward about
4 ft. Flash has a frinye on
edges.

large flash on 1st round. Furst
flash was orarce in coler sirilar
to that of Fall Amruniticn., Few
Sparklers.

Ctservation difficult due to

muzzle burst of one round near
middle of turst, Flash anoears
similar to that of AP and Eall.

Yuzzle turst occurred atout lst
round, 1 to 3 ft from ruzrzle.
Flash similar to that frorm Eall
Ammunition,

Feather shaped flash 4 to 5 in,
long, 2" in diameter. Dull red
color, Sparklers going forward.




APENDIX K

Photographs of Flash Characteristics

Camera Position A = L.5' Left of Gun Yussle

Camera Position B = 2' left end 3.5' to Rear of Gun Muzgle

AFG Phetographs A511,2

A511L3

1116
A7

AA11,8

AS1LLL

AS11L5
451150
AB1151
451152
A51153
A5115,

A51155
ML1L9
A6l156
AS1157
A51158
461159

v W o,



A114z ogiENENNINP § ABGRDEEN PROVING GROUND § 28 March 1950
Project No. T82-2016, Yth Report. C Flash from 20 Rounds of Eall
Ammunition Fired Semi-Automatic from. : tweight, Cal. 30, T25.

(ToP) w/o Flash Hider. | : ‘ ra position A.




A61143 ST ‘MGRD“N QROUNDI 20 March 1950 |

Project No. TS2-2015, ©Oth Meport. ’Yh from 20 Rounds of

Ball Ammunition Fired Semi-Automatie ‘fm tweight, Cal. .30,
T26. (TOP) w/o Flash Hidemgcthil - P OCamera position
B, R




AOC 1144 ‘L 'AOGID“N ® : GROUND l 28 Mareh 1980
lash from 20 Rounde of

Project No. T82-2015. Vth Report, il g
Fall Ammianition Pll"ﬁ. b Lomakie TN o y, B, Cal, «280, r.R.
(TOP) w/b Flash Kidensa TR ra position A.




Gaouno‘ 26 March 1980
] sh from 20 Rounds of
»‘0. Cal. .280, F.N.
‘Camera position B,

1145 GRENENERN, O ABGROGEN

Project No, TS2«2015., $th ﬂoport.
'ull Ammunition "“{red Semi-A
(TOP) w/o P'lash Hider, £




u.—‘s&.—“ﬁu-—. o sl 5D

w11 @R B ADERDEEN PROVING GROUND § 20 Maroh 1950

Projuct No. TS2-201h.  uth Keport [F/0ljative Flaah from &0 Hounds of
M1l Ammundtion Fired rromB).Cle, SOMEGTH0 ML - (FOF) w/o Flash Hidar.
(ROPTIH) with Flash H1dergSaumams. susbid i §



act147 oS- 8 ABERDEEN c ml 28 March 1950

troject No, T82-001H,  9th Heport, f'rom 20 Houndn of

Budl Ammanittion Fired frgh G ) »/o Flash Hider, l
(KUIPOM) with Flush Hide ke \ : .
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SN GOT N s
R

A6 1140 S 5”‘80!5" PROWNG"’%?M!NDQ 20 Murch 1950

Projeot No, TS2-301b, Wth Keport. c‘ﬂ’huvo_ Flash from %0 Hounds of
Ball Ammunition Fired Ssmi-Automatio from HIf W, Auto, Cal. .&HO KM2.
(''OP) Camera poattion A $LUTEL . pis IR 1 on B. No proviafion for

Flash Hider,
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b

AG1149 26 March 1950
Project No. 1822016, e 49 Rouna burst of
Curtridge S.A., API. Cal. .2-:"3__;'!”; fj&, i on of Uases in

Front of Muzzle cuulod Fl
Position B,




+ + + s

AG 1100 SRR § ABERDLEN PROVING ¢
Projact No, T42-201h, Sth Hepoet, Flash
Cartridge, Bell, Cal, 30, TI04 im0
Mall, Cal, 2080, lovt No, 10A, 1'i188d.

Camara Fosition 44°laft of muzz)

21 March

und furat of @ ToP;
S BYLTON: Cartridpe,

Jubho




3”“0“" GROUN(’; 28 March 1950
. *raa-.ms. 9th Report. Fla ' tlound Burst of: TOP:

lh l l Cale 430 » 1'10‘ » w 4 A IR
‘.: ,RﬂO ’ Lot '00 l"n cm“. 'Ql}t § ongle -1

AG1161







Foo il ST

ND 8 20 Murch 1950

ound Burat of: ToPs
oy s Cartridpn, AP,

A6 1103 _h ! ABERDEEN PROVING Gb

Project No. 'l‘:s::-.:dlb.l Wth keport. Flaali,
Cartriage, A.F. Cal,. 30, T3, lot FaXsos)!
Cale +210, Lot No, '4a. ¢ P




PRI i o

o L) ”,‘W‘NWWW‘ 28 Marsh 1060

Project No. T82-2015. 9th Report. Fla¥i/Crom 30 JMaund burst ofs TOP:

Cartridge, A.P.1. Cal. .30, T101, Lot PAX30-1 f i 5 '__1§ ”
.} # . tah

A.P.1. Cal. '2.80. lot '00223‘0 Camera Position




é.’

A61165 BEMMEEERINS 8 AJGROGEN PROVING GROUND § 28 Maroh 1960

Project No, T82-0016, Oth Report, Pl“(! und Burst of: TOP:
Cartridge, A.P.I. Cal. .30, T1O1 gt P Caurtridge,
A.P.T. Cul- 02‘10. Lot No. 23‘0




AB1186 =mmmnovme ‘U/..

Project No. T82-201h. 9th Report. Flash
CIl'tl'ld‘O'. TI‘.OOP. Cal. 30, T102, Lot FAX30=]:2
Tracer, Cul. ,280, Lot Ko. 32A. Camers Positior

28 March 19560
Y ," P oy P

I




cofal. L280, Lot Noo SENEIGHE

];i 28 Maroh 1980

Wi ory L

' USSR 3 ABERDEEN PROVING GRQUN
¢ No. YLR=2015, . 9th Report., Flash'fhol AD~found Burst of: TOP: ;
2, BORL - JORTOM: Cartridge,

Canl. 030.

A, Lracarr,
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2€ March 138

REound EBurst of: TOP:

TTO0M: Cartricge, 235,

)



i e RO L e BIMRSLIB R

e T Pl Sk it

AE61189 ABEROSEN PROVING/ WG 28 Nareh 1060
Prolect lo. 7 !-!0“. "h Ropors. ¥ iaf punt. Duret of ?ﬂl
Eul-tri Ipottl.ui Gl A 000, r"m‘_r“ e, B‘BH“‘.

Qe o :f‘ R i i3 : ab ) i

| s




B

APPENDIX L

FIRING TATA - SCKE CHARACTERISTICS

. (2 Shee}s)
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©

SU'CKE - GHARACTERTSTICS ‘= 20 April 1950
TR'P:  4A°F
DEVSITY: 1.040
Cloudy

WEAPCM: Gun, Vachine, Veodified, Caliber .200, ¥191CA4 No, CU4946,
Barrel No. 4, Previous Rounds: 445

mE ROUNTS AVUNITICN < -+ REVARKS

0915 446-470 Caliter .286: AP, Function OK. Smoke grey=-white in color
lot 24A and quite thin. Target not otscured.

0920 471-545 Caliber .20, AP, 1 FF. Grey-white smoke, thin density.
Lot 24A Target nat obscured.

0930 546-F20 Caiiber ,28Q, Tracer Function OK, Smoke darker grey-white
Lot 32A than atove and sli~htly thicker,

Daylight visibility of trace, excellert.

WEAPON: Qun, Yachine, Vodified, Caliber .30, ¥191944, No. 839252
Parrel Yo, 4, Previous Pounds - 315

0935 316-390 Caliber .30, AP,  Smoke grey-tlack in color znd very
193, FAX30-1357 thick as compared with that frem
caliter .2°0, AP arruniticn. T-rget
not obscured; However, more difficult
to see than when firing caliber .2°0
AP, Smoke also noticed to have a more
irritating effect on observers' throats,

0940 391/4¢5 Caliber .30, Tracer Smoke crey-white in color and rot as
FAX30-=1359 thick as above, Compares with that
from Caliber .2£0 tracer, possitly
slizhtly thicker. Daylicht visibility
of trace, cxcellent, Not &s bright as
Caliber ,280 trace.

WEAPONs Qun, Machine, Caliber .30, V'1919A4, Mo, 523242
Barrel No. A4~9, Previous Rounds: 410

0945 411-485 Caliber .30, Pall, Dark grey-white smoke, very thick. Of
¥=2, Lot FA-4059 the armunitions fired this pgave tle
S - greatest amount of smoke; however, not
. tre darkest,
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APPEMTIX ¥

TRACE TEST FIRING DATA

{5 Sheets)




? K jdp “ vl preng ‘.‘J‘?Z:‘ I'__' .
=i b
i 28 Wareh 1550 N

TRACZR FIRIN3 - (LZNGTH OF TRACE)

Gun, ¥-~hine, Caliter .30, ¥1919a4, No, 839252

Armruni _on: Cartridge, Caliber .30, Tracer, T102, Lot No. FAX30-1359
Barrel Mo. TF522, No, 4
Previous Rounds: 100

ROUNDS YARDS RCUNDS YARDS " ROUNDS YARDS REUMD VARLS
1-20 locators
21 S00 41 875 €1 875 1 900
22 900 42 e7s 62 500 2 £75
23 875 43 875 €3 900 3 c00
pIA 875 44 a75 A 275 84 275
25 875 45 875 és 875 25 275
26 500 46 275 6 850 g6 G¢Ce
27 875 4 SCo A7 875 7 £75
28 875 . 48 275 €8 900 88 a00
29 875 49 aco €9 900 29 875
30 75 50 275 .70 875 e0 75
AN 875 51 875 n 875 Gl coo
32 a7s 52 £75 72 875 92 200
33 275 53 £75 73 875 93 $00
34 875 54 875 7 900 ¢4 75
35 900 55 875 75 875 95 875
36 900 5% 850+ 76 875 96 250
37 850 57 850 i) 875 g7 850
38 875 58 875 78 875 98 875
© 39 900 59 875 7 875 S99 275
40 875 €0 850 280 875 100 lolo]
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AFPTEMNDIX ¥

m TRACER FIRING

Gun, Machine, Caliter .2°0, ¥1919A4 (¥od) No. OW4S66
Amrunition: Cartridge, Si Caliber .290, Tracer, Lot 32A
Barrel No, 4 Frevious Rounds: 245

ROUNDS YARDS RC™DS  YARDS RCUTDS  YARDS ROUYDS  YARDS RTI™MTS YARDS

1-3 Locators (Lenzth of Trace - Yards)
4 1075 26 1075 48 1050 70 1075 92 1075
5 1075 27 1000 49 1075 n 1075 93 1C75
6 1075 28 1075 50 1075 72 lost ¢4 1C75
7 1075 29 1075 €1 1025 73 1075 95 1075
8 1050 30 1075 52 1050 % 1050 G6 1C7s
9 1075 k)8 1C75 53 1075 75 1025 g7 1C75

10 1075 32 1075 54 1050 76 1025 g8 1025

11 1050 33 1075 55 1075 77 1025 29 1050

12 1023 34 1075 56 1078 © 78 1075 100 1050

13 1025 35 1075 57 1075 9 1050

14 1075 36 1050 58 1050 20 1075

15 1050 37 1075 59 1050 £l 1075

16 1075 38 1075 €0 1075 g2 1050

17 TE#® 39 1025 €1 1075 23 1050

18 1075 40 1075 €2 lost 84 1025

19 1075 41 1050 3 1075 85 1025

20 1075 7 42 1075 64 1075 86 1050

21 1075 43 1050 és 1075 a7 1050

22 1075 1A 1075 ) 1075 a8 1050

23 1050 45 1050 €7 1075 89 1075

24 1050 46 1025 és 1075 90 1025

25 1075 47 1050 € 1050 92 1075

# Total Blird




APEENDTX ¥

4 April 1950
TRACER FIRING (length of Igniter)

Gun, Yachine, Caliter ,30, 1191044 (Yod), No, 839252

Barrel Yo. 4 Previous Rounds: 200

Arrur-ition: Cartridge, Caliter .30, Tracer, T-102, Lot No, FaX30-1359.
Length of Igniter in Yards

RE'MLS  YARDS  ROUMDS  YARDS  ROUMES  YARDS RCUXDS  YARDS  =CUNDS  YaTD3

1 40 2 40 41 40 €1 70 F1 £C
2 40 22 50 42 40 £2 €0 £2 45
3 40 23 40 43 45 £ €0 £3 €0
4 40 24 45 oA i5 A 70 277 7
5 40 25 40 45 50 €5 €0 g8s £0
6 30 26 40 16 %0 €6 €0 3 40
7 30 27 45 47 40 (& 55 £7 L0
8 35 28 40 48 45 €8 45 e8 5
9 55 29 45 49 50 €9 70 £9 £0
10 55 30 40 50 50 70 55 co 70
11 50 3 40 51 45 7 50 o1 40
12 40 32 35 52 €0 7 55 92 £0
13 35 kX 45 53 55 73 50 o3 £5
1 40 3 40 54 45 7% €5 S4 5
15 . 45 35 40 55 70 75 €0 95 50
16 40 36 45 56 70 76 45 g6 €5
17 40 37 40 57 55 m 50 97 £5
18 L0 38 40 58 €0 "8 40 g8 50
19 40 3 40 59 70 . 70 99 €0
20 35 = d@res 40 € 75 80 70 100 50




TRACSER FIRING

©APFERDIX M- .
s

Gun, Yachine, Caliber .80, ¥1019A4 (Yod), No. OW 4966
Barrel Mo, 4

Frevious Rounds:
Observation for length of Igniter (Yards)

255

PCUNDS  Y:RDS  ROUNDS  YARDS  RCUNDS  YARDS  ROTNDS  YARDS RCUMTS  TARDS
1 75 2 €0 4 €0 € ) "1 %)
2 75 22 ) 42 €5 €2 55 a2 3
3 €0 23 65 43 €0 €3 50 g3 o)
4 60 24 75 & A0 £ 50 8L ¢5
5 50 25 70 45 ~0 s 50 e5 £5
€ 70 26 €5 46 70 66 50 6 €5
7 ¢5 27 55 47 . €5 €7 €5 £7 £5
g 75 28 £o 48 70 8 £5 e £5
9 65 29 75 49 90 €9 é5 €9 70

10 €5 30 75 50 70 is! 50 90 0
11 0 31 75 51 70 7 €0 91 55
12 €0 32 90 52 70 72 €0 oz g5
13 50 33 70 53 75 73 é0 43 90
14 55 34 65 54 70 % €0 94 €5
15 €© 35 (&) 55 és 75 €0 95 )
16 55 3¢ 70 56 é5 76 g5 66 55
17 TB#* 37 70 57 €5 ” 70 97 50
18 70 38 s 58 €0 78 £0 98 50
19 és 39 €0 59 50 Ve €5 99 50
20 €0 40 € €0 50 £0 75 160 50

#TB - Total Blind

e i e e R
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Direction Fire: SW

3 April 1950
Wind: Calm

WTAPCH: Rifle, Lipghtweizht, Caliter .30, T-25, No. 14
RYTUNITION: Cartndre, Caliter .30, Orenade, T-116 Lot No. FAX30-13¢7
Rifle Fired at 30° Angle to Horizontal, 3

Crenade, Practice, }11A2, lot E-19 LD
ROUND RAMGE, FT
1l £49.0
2 590.0
3 €05.0
4 595.5
5 No record, round struck guide brace.
6 £09.0
7 €33.0
8 €16,.5
9 €09.0
10 £25.0
11 ¢41,0
Average €17.3
Yaxirum £49,0
Vinirum 56040

Sare Rifle, Arrunition, and Grenade as above but fired with Grenade Eooster Cariridge.
Cartridgze, Auxiliary, Grenade, )7, Lot FA-5-31, .

ROUND RANGE, FT

963
1024
960.5
894
936"
lost
906

967

977 .
10 m -
Averace 955.3
Vaximum 1024.0
Einizum £94.0

O 03 ~J W WD




(g - GEASTrE T
. ——
Rifle, Auto, Caliter ,270, RX2, Mo, &

Arruni tion, Cartridre, Grenade, SA Caliber .220 lot Yo, 20E
Crenade, Practice, ¥11A2, Lot E-19
Thirty Terree anrle to Forizontal

Direction Fire: SW Vind: Calr
POUND RANGE, FT
1 71.5
2 £00.0
3 7ce.0
4 Fin Tute Ruptured. Head on prenade vent atout 15C!.
5 477,0 Fin came off ;renade in flicht.
6 77,0
7 Fin Tute split, Hezad of grenade went less than 150!,
8 Same as Round ¥o, 7.
9 72,5
10 700.0
Averare of six rounds - 731.0 ft
Yaxirum £00.0 £t
Yinirum 708.0 ft

Rifle, Auto, Caliter .2¢0 FN No. é
Arrunition, Cartridre, SA Caliter ,280 Grenade Lot No., ZCE
Grenade, Practice, 1'11A2, Lot £-19

Direction Fire: SV ¥ind: Calm
RCUND RANGE, FT
1l 479 Tail came off grenade
2 730.5
. 3 730.5
4 733.0
5 766.5
6 730.0
7 731.0 J
] €97.0
9 703.0
10 €20,0

Average, Nine Rounds 723.5 ft
76,5 It
90,0 ft




.

DATE: 4 April 1950 -

WSAPON: Rifle, Lightweirht, C'aliber .30, 'l‘25, No. 15

AYVUNITICN: C-artridve, Caliber .30, Grenade, T-11¢ lot FiX30-13¢7
GRENATE: Practice, 11142, Lot E-~19

DISECTICON r1RB: SW ¥I¥D: 53V, 21 to 28 r-kh
RCUMD RANGE

1 472,0

2 576.5

3 583.0

4 £16.0

5 €21,5

é €25,0

7 502,0

g 56,0

9 €195.0

10 £12.0
Average 569.3 £t
Maximum £25.,0 £t
Yinirum 472.0 £t

Sare Rifle, Arnunition, and Grenade as above tut fired with Grenace
Booster Cartridge. Cartridge, Auxiliary, Grenade, =7, Lot FA-5-31

RCUND RANGE, FT .

1 901.0

2 462,0 Fin assembly came off in flight.,
3 £96.0

4 201.C

5 £91.0

. 6 034.0

7 £72.0

8 950.0

9 923,0 .
10 930.0
Ayerage 910.8 ft, G grenades

e B Ak #t*

aximum 95C.0 ft
l’inimm | B72,0 £t .




APFZMDIX N

Date: 4 April 1650
Rifle, Auto, Caliter .290, Ri-2, No. g

Arzunition: Cartridre, SA, Calibnr 270 Grenade s lot 2CE
Grenade: Practice, Rifle, »11.\2 Lot 3-19

ROUND ) RAYGE, FT
1l Fin asserbly tute failed to leave launcher
2 Fin asserbly tube ruptured
3 Fin asserbly tute ruptured.
4 Fin asserbly tute ruptured.
5 Fin asserbly tubte runtured.
€ Fin asserbly tube ruptured.

Choke Reroved From Launcher

628

7

g 701

9 €75

10 115 Fin assembly tube ruptured.

Average of 3 rounds - 668

Rifle, Auto, Caliter .2F0 FN Xo. 7
Arcunition: Cartridge, SA, Caliber .2°0, Grenade, Lot Mo, 2CE
Grenade, Practice, Rifle, 111A2 Iot E-19

ROUMD RANGE, FT
71,5

£98.0

€98.0

59,0

7420

720.0

707.0
42,0 .
707.0

£92,0

O 0B~ OM\R WA

1

Average 700,25 £t
Yaximum %2,0 £t
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Lt 17 Aprdl 1940

WIAFCN: PRifle, Lightweight, Caliber .30, T-25, No. 15

GREMADE: Practice, 311242, Lot E-19

AYUNITICY, Cartridge, Grenade, Caliber .30, T116

ANGLIE CF .FIRZ: . 45° DIESCTION FIRZ: S
VIND S to S¥, 12 mph

CREIVADE MC. RANGE, FT
1 95
4 627
6 (YA
18 €14 .
3 t&9
Averarge €f2

Powder Charge
41 prs - IYT 4705
legr Black Powder - A -4

17 April 1950

Rifle, Iightweight, Caliber .3C, T25, No. 15

Grenade, Practice, I'11i2, Lot E-19

Fired at a 30° angle with butt of rifle restine on ground.
Direction of fire: S Winds S to SW, 10 nph,
Armunition: Cartridge, grenade, caliter .30, T1l6.

Powder Charge
41 grs IVR 4895
1 gr Black Powder, Ad

ROUND RANGE, YARDS
1 £90
2 €10
3 553
4 21
] 03
6 345, lost Fin
7
8
9
10




17 April 1650 3 . ' '
Rifle, Lightweicht, Caliter .30, T-25, No, 14 3
Grerade, practice, F114+2, Lot E-19

Fired fror 30° ancle with butt of rifle on firm ground.

Direction fire: 3@ Wind: S to S%¥ 10 to 12 rph
Arrunition: Cartridge, grenade, Caliber ,30, T116

Ponder Charg Powder Charge

41 prs IVR 4995 - 41 7rs I'R 4PG95
1 gr Black Powder Ad ) 1 gr FO rm tortar

- Ignition Fowder

GRTVALS RANGE, FT GRENADE RANGE, T
1 589 1l 575
2 592 2 503
3 599 3 56
4 €21 4 560
5 €16 5 571
6 €18 é €07
8 F25 8 €21
9 €c2 9 27
10 588 10 595

Average €04 Average 590




» re

APPEXDIX O

Firing Data, Ignition Characteristics

51 Pages




iz iy .-._. SEERY A.‘;:
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Incendiary Test

Guns

Mann Barrel (UX) Yo, L50/3 Prav. fired 2,3 rounds
Yann Barrel (US) No, 1528613 with Bbl 5 Prev, fired 15 rowmds

Anmunition

UK Ctg. API, Cal.,280, Lot llo, 23A
US Ctg. API, Cal,.30, T101, Lot lNn, FA X30-1356

Fuel

Gasoline, Automotive, 72 octane

Rances

100, 200 and 500 yards
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Weather Data =~

Pressure

Temp. Inches Relative Relative

Date °F Hq Density Hunidity Teather
2 Yar 1950 37.5 20,36 1.076 52% Overcast
8 Mar 1650 54,2 29.67 1.010 1007 "
9 Ytar 1950 29,7 30,06 1,083 L37% Broken Clouds
10 Yar 1850 26,5 30.0.6 1.083 1% Clear
13 Yar 1950 L0.0 29,73 1,048 100% L. Rain, Overcest
1l var 1650  L3.0 30,19 1.085 Li3% Clear
15 Yar 1950 50,0 30,10 1.040 A4 Braan Clsuds
16 Var 1950 21,7 30,10 1,080 55% Overcast
17 Var 1950 10,5 20,01 1.057 55% Scattersd Clouds
20 Yar 1950 42,8 30,LL 1,067 5L% Ovarcact
21 ¥ar 1950 11,8 29,0% 1,052 894 Overcest




' Date: 7 Mar. 1950 S 1ocﬁ
STRIKE SIZE OF
AVVUNITIGl  RD. (RzZF. TO ENTRAKCE EXIT FLASH
TIVE TYPE HE: FUTL 1EVEL) EOLE HOLE  INCHYES IGNITION REMARKS
1317 vs 1 Locatnor
1330 UK 2 Locator
7/0 Plate - Below Fuel Lavel
1322 US 3 2.1/2" Below .30 30 1x16 No Flash visible
behind can
) only,
1238 UL L 7" Delow .280 1/2"  None No
130 us 5 6" Pelow +30 1/2" 6" Mo Flash vas
approx, 8 ft.
’ behind can,
1350 UK 6 10" Below .280 .280 2" No Flash visible
at rear of can
1357 us 7 7" Below «30 «30 6" No Flash rot
vieible until
approx. 7 ft.
behind can,
1402 UK 8 8" Below .280 1/2"  None No
1410 us 9 9" Below <30 1/2"  Mone No
1415 TX 10 S" Below .200 280 None No
122 Us 11 10" Below .30 30 5" No Flash not
. visible until
approx, 30 ft.
: bohind tareat,
1430 UK 12 &" Below .280 .280 None No
!Zb Plate = Above Fuel Laval
150 Us 13  1/2" Avove 30 30 5" No Flash approx.
i 8 ft, behind
can,
152 1) 4 1y  On Fuel lavel ,280 «280 Yome ¥o Unfair Hit,
155 Us 15 7" Avove «30 30 10" No Flash | ft,
: behind ean,
k59 UK 16 8" Adove 200 12" 12t Yo Strike was on
X i top seam of

can, Flach
showed on face
of can,

;
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STRIKE SIZE OPF

AVUNITION RD, (RSF, TO ENTRANCE  EXIT FLASH

THVE TYPE ﬂ)_._ FUEL LEVEL HOLE HOLE  INCHES JGNITION REMARKS
1500 Us 17  &" Avove .30 30 & No Flash 3 ft.
behind can,
1502 UK 18 e " s Disregard,
1504 Us 19 6" Above «30 «30 CHEL No Flash !, £+,
behind can.
1506 UK 20 5" Above .280 .280 None No
1507 us 21 €" Abvove .30 30 8" No Flash 2 ft,
' ) bshind can.
1509 UK 22 5" Above «280 «280 None No

(Following two rounds fired to replace rounds 1} and 18)

1511 UK 23 5" Above «280 .280 5" Yes Disrepard
strike was on
edge of can,

1515 UK 2 L" Avove .260 .280 None - No
1517 UK 25 " Above «280 +280 None No
Date: 8 Mar, 1950
1015 uUs 1 f Locator
1016 UK 2 : Locator
1/2" between plate and can
W/Plate - Below Fuel Lavel
1020 - US 3 | Below LY LY/ vy No Flash visible
0 on both sides
X . i of can,
1020 UK L L" Below 1/2" 34" Lost Yes Flash visible
1 X . in front of
can only,
: ; . ! Flash smudge
: el on face of
. i ' : plate,
6" Below 1/ i 2" No Flash visible

in rear of can
only, Approx,

. 2" from surfacs

)¢/

. |



AMUNITION
TIME TYFE
1040 UK
10k2 Us
10L6 U
1050 Us
1055 UX
1105 Us
1110 Uk

Uus

STRIKE S1ZE OF
RD, (REF, TO ERTRANCE  EXIT FLASH
N0, FUEL LEVEL HOLE - FHOLE  INCHES IGNITION REMARKS

6 3" Below 3" LY/ Yes Flash visible
on both sides
of can,

7 7" Below 1/2" -1/ 12" No Flash visible

only between
. plate and can
very small,

8 3" Balow 12" 12" " Yes Flash visible
on face of
plate and
between plate
and can,

9 5" Balow 1/2" LY N Yo Flash visible

: about 4"
behind can,

10 4" Below 1/2" V- Yes Flash visible

: in front of
plate,

11 6" Below 1/2" LY/ No Small flash
visible on
face of plate,
Ten~inch flash
visible 18" in

’ rear of can,

12 3" Below 1/2" /2" " No Flash visible
on face of
plate and be-

tween plate
and can,
Note: Génerully UK apmunition appeared to flash mostly on face
_of plate and.between plate and can; US ammunition appeared
. to flash behind can mostly, One round of US gave visible
" flash between plate and can,
1/2" between plate and can ; |
W/Plate - Above Fusl Level E i
13 &" Avove . 1/?” oy & Ho Flashfvisible
o B ; at rear of can
4
] 4

3%
103,
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. SIZE OF
AMUNITION  RD.  (REF. TO ENTRANCE- EXIT  FLASH
TIME TYPE  NO. FUEL LEVEL) HOLE HOLE INCHES  IGNITION  REMARKS

STRIKE

1025 UK Uy 10" Avove 1/2" A No Flash
3 appeared to
he only on
face of plate
1130 us 15 2" Above 3" gz 10" No Flash behind
. can only,
approx., 1 ft,
: . from can,
1132 UK 16 L" Above 1/2" /2" & Yes Can ignited
but blaze
burned only
momentarily,
Flash was
visible on
face of plate
and in rear
of can, Large
smudge on
. face of can,
1135 Us | 17 7" Above " 1" 12" No Small flash
ol visible on
‘ face of ‘ean,
¥ain flash
s 4 was approx,
1 ft, from
' . : . can,
11,0 UK 18 5" Above 1/2" 3/ 12" No Main part of
’ : flash on face
of plate,
Small pencil
of flash in
; rear of can,
1M Us 19 5" Above 1" " 12" No Small flash
visible on
face of can,
Yain part of
flash was
approx, 1 ft,
from resr of
can,

" e P TN a

L /68
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STRIKE SIZE OP
AMUNITION RD, (REF, TO ENTRANCE  EXIT FLASH
TIVE TYFE N0, FUSL LEVEL) HOLR HOLE  INCHES IGNITIN REVARKS

1146 UK 20 5" Above 1/2" 12" 10" Yes Large flash .
on front of
plate and in
rear of can,
Bullet appear-
ed to break up
inside cax
making two
exit holss,

1245 us 21 6" Above A . 3" g" Yes Flash visible
about "
behind cen,

1250 UK 22 5" Above 1/2" 12 12t No Large flash

. smudge on face
of can, rlash
was visible on
both sides of
can and on
face of plate.

L" between plate and can

W/Plate - Below Fusl Level

1255 0s 23  I" Below 1" 2" - Yes Flash was
' visible
between plate
and ean, Fire
prevented
estimate of
size (flash),

1300 UK 2h. 3" Below 1" /2" - Yes Disregard =

double hit.
Flash visible
between plate
and can and on
face of plate,
Bullet struck

i previous hole

! ¥ in plate,

No Flash visible
between plate
and can,
appeared to te
5" in diameter,

i

164

|




AMMUNITION RD. (REF. 70 ENTRANCE EXIT FLASH
TIME TYPE 22; FUEL LEVEL) HOLE HOLE 1INCHES IGNITION REMARKS
1310 T ow 26 3" Below LY/ 1/2" - Yes Flash occurred

on face of plate
and between plate
and can,

Ins5 us 27 2" Below 1/2° 1" - No Flash between plate

’ and can, Large
flash smudge. on
face of can.

1320 Us 28 3" Below 1/2" 12" - No Flash visible on
face of plate and
betwoen plate gal '
can, Large flash
snudge on face of

. can,
1326 Us 29 1" Below 12" 114t 3¢ No  Flash visible be-
twoen plate aaa can,
1350 UK 30 3" Below 1/2" /2" - No Flash on face. of

plate and between
plate and can,.
Fla sh on feace of
plate 3"; behind

plate 3",
1355 Us 31 2" Below 1/2" 2" . Yes  Flash tetween plate
2 : and can, none in
’ rear,
1100 1) 4 32 3" Below LY/ /2" - No  Flash mostly be-

tween plate and
can, appeared to
be about 4" in
diameter, Flash
smudge around en-
L trance hole in can,
1495 UK 33 3" Below N 1/2" - Yeos Flash between

- ‘ plate and can,




“apoendix 0
STRIKE

(REF, TO
FUEL LEVEL)

SIZE OF
FLASH
TN CHES

ENTRANCE  EXIT
HOLE HOLE

ATUNITION  RD,

TYPR IGNITION

RTVARES

Xo,

£ w0 L" between plate and can
W/Plate = Above Fuel Level

115

1420 3" Above /2" /2" Yes

35 .

1421 us 36 4" Above 1/2" 3/4" Yos

1423 37  L* Above 1/2" 1/2" Yes

125 . Us 38 5" Above 3" 1" Yeos
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