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TEST OF GRENADE, RIFIE, HEAT, M31El WITH T1022E2 FUZE (U)

Second Report on Ordnance Project No. TAl-27087

Dates of Test: 14 April thru 16 April 1959
ABSTRACT

(U) The object of the test was to determine the effectiveness of the
T1022E2 rifle grenade fuze with respect to graze and delay arming, and to
demonstrate the plate penetration characteristics of the M31El grenade.

(C) The grenades were fired at ambient, -LOOF, and f125°F temperature
in the following five phases: non-arming, arming, graze sensitivity, penetra-
tion of 65° oblique-angled plate, and penetration of normal-angled plate.

The results of each phase are: non-arming - no functions occurred; arming -
one grenade failed after being conditioned at -4OCF; graze sensitivity -
three grenades failed at ambient temperature, four failed at /125°F and two
failed at -UOCF; penetration of 65° oblique-angled plate - all grenades
functioned; penetration of normal-angled plate - one grenade failed at /125°F.
This fajlure is attributed to the fin separating from the stabilizer tube
allowing the grenade to impact the plate on its side, thus causing the fuze
to break away from the grenade body and the stabilizer tube.

(C) Fifteen fins separated from the stabilizer tube on firing during
the complete test. Possible causes of some of the failures are due to
erratic flight of the grenades caused by separation or partial separation
of the fin.

(U) It is recommended that during future production of this item a
more positive method of securing the fin to the stabilizer tube be employed.
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1. INTRODUCTION

(U) The object of this development test is to provide an improved rifle
grenade fuze for use with the M31El grenade.

(U) The new fuze, T1022E2, added a graze-functioning element, and arming
delay, and drop safety features to this anti-tank weapon system. The drop
safety device was evaluated for aerial delivery by Aberdeen Proving Ground,
and results are contained in Aberdeen Proving Ground Firing Record B-14139.

(U) Industrial engineering study on the T1022E2 fuze was conducted under
Ordnance Project Number TA1-2708J. A description of the fuze is presented in
Picatinny Arsenal Notes on Development Type Material, Number 172. (Reference
development tests in Test Program Requests 3837 and 3897.) This fuze has also
undergone production engineering study and a more economical design has
evolved that is more suitable for mass production.

(U) Picatinny Arsenal conducted evaluation tests on the T1022E2 fuzes
assembled in M31El grenades. A total of 250 inert-loaded grenades and H.E.
loaded fuzes were used. The test program included: drop test KhO-foot); .
graze function; arming test; transportation vibration test; conditioning at
FL60°F; conditioning at ~806F salt spray; static detonator safety; JAN cycle;
oblique-plate functioning; and normal-plate functioning. Descriptions of
tests and test results are contained in Report NUmber 61-1902, Proof Testing
Unit, Picatinny Arsenal.

(U) A test was conducted at Aberdeen Proving Ground in March 1958, in
accordance with Test Program Request Number D-49. The object of this test
was to determine the effectiveness of the T1022E2 rifle grenade fuze with
respect to graze and delay arming, and to dempnstrate the plate penetration
characteristics of the M31El grenade. Test procedures and results are con-
tained in Report Number DPS/TA1-2708J/1 The quantity of failures warranted
additional tests.

(U) Test Program Request Number D-68 was conducted in December 1958
using 100 inert rounds with shunted M8 electric detonators and T96 primers
with dummy firing pins. After recovery the rounds were X-rayed and dis-
assembled to determine the cause of malfunction. (Reference Aberdeen Proving
Ground Firing Record Number B-14238.)

(C) since the proving ground tests, Picatinny Arsenal has conducted
an extensive investigation of the fuze to determine and eliminate the cause
of decreased functioning reliability. Friction in the gear system was found
to be the major cause for these failures. Deformed ground springs were
another contributing cause. To correct these problems on existing fuzes, a
quantity was degreased, visually inspected, and checked for delay-arming
times. The fuzes were degreased with acetone which, in turn, reduced the
friction which was apparent in the gear system. Only those samples which
passed the inspection and armed with proper delay arming tipes were selected
for testing. Iocal ballistic tests were conducted w1th rounds bearing these
selected fuzes with satisfactory results. Proposed draw1ng changes should
eliminate these problem areas on any future production of this fuze.




(U) The following program was reconducted in accordance with Test Program
Request Number D-L9.

2. (U) DESCRIPTION OF MATERIEL
60 Grenade, Rifle, HEAT, M3l with Modified Nose Cap, with Fuze, HE,

M211 Iot IS-25-6B.

170 Grenade, Rifle, HEAT, M31El, with Fuze, HE, T1022E2 with Mi8
Detonator and T96 primer with HE Booster ILot PA-E-2851L.

50 Grenade, Rifle, Inexrt, M31El, with Fuze, HE, T1022E2 with HE
Booster Lot PA-E-28656.

78 Cartridge, Grenade, Rifle, Cal..30, M3 packed two to each grenade
Lot IC-12167.

202 Caxtridge, Grenade; Rifle, Cal..30, M3 Lot FA-2.

1 U. 8. Rifle, Cal..30, Ml, with MJA3 Grenade Launcher.
1 Special Rifle Mount.

1 pilece Armor Plate, 3' x 3' x ",

1 piece Armor Plate,; 6' x 6' x &".

i piece Armor Plate, 10' x 12*' x 3".

1 piece Armor Plate, 6' x 6' x 4",

1 piece Armor Plate, 6' x 6' x 5",
3. DETAILS OF TEST

3.1 Procedure and Results

(U) The testing program was divided into five phases: non-arhing,
arming, graze sensitivity, penetration of normal plate, and penetration of
obliqued-angled plate.

(Uy All grenades were fired from a Cal..30 Ml rifle equipped with an
MTA3 grenade launcher vwhich was held firmly by a special rifle mount.

Sdall §U) Procedure. In the non-arming phase, one piece of armor plate,
3' x 3' x 3" was rigidly supported perpendicular to the line of fire nine feet
from the MTA3 launcher. The M31El inert grenades with HE T1022E2 fuzes were

S



fired with cartridge lot number IC-12167 in this phase. Grenades and cart-
ridges were temperature-conditioned for a minimum of 24 hours and were fired
at the conditioned temperature.

DATA SHEET NUMBER 1 (C)

Round Fuze Velocity,

Number Number Temperature fps
il 511 Ambient 131
2 P Ambient 137
3 475 Ambient 125
L 526 Ambient 134
5 525 Ambient 137
6 Lo6 Ambient 141
7 457 Ambient © 139
8 L2 Ambient 124
9 503 Ambient 135
10 473 Ambient 139
11 507 F125°F 1k2
12 476 F125°F 143
13 594 F125CF 142
1k 516 £125%F 141
15 480 f125°F 11
16 597 £125°F 141
g 512 F1259F i1
18 521 £125°F 138
19 481 F1259F 125
20 477 f125°F 140
21 615 £125°F 1k2
22 500 F125°F 106
23 623 £125°F 143
ol 630 £125°F 139
25 466 £125°F 141
26 123 S £125°F 136
27 543 £125°F 141
28 60k F125°F 102
29 528 }125°F 103
30 558 £125°F 14
31 TXS -L40%F 133
32 246 s -40°F 140
33 20k s -40°F 137
3k 243 s -4O°F 122
35 318 s -40°F 135
36 324 8 -40°F 138
ST 6xs -40°F 139
38 203 S -hogF 129
39 213 S 4O F 102
Lo 289 S -40°F 13k
b1 151 S -hogF 121
4o 323 -LO°F 135

43 -40°F 133




L m uvie |

Round Fuze . Velocity,

Numbexr Number Teggerature ggs
L4k 1658 -40°F 131
45 8xs -40°F 132
46 5XS ~40°F 136
L7 1528 -40°F Lost
48 3XAS -Lo°F 137
L9 Lx -40°F 131
50 XS o 1k

3.1.2 (C) Results. There were no grenadé functions or target damage in
this phase.

Round Number 47 - The velocity was too low to record. The grenade
dropped approximately eight inches in nine feet of travel, passed below the
armor plate, and impacted on normal soil fourteen feet from the grenade launcher.

The distance between the grenade launcher and the first velocity screen
was 2 feet. The distance between screens was 3.5 feet. The average velocity

was 133.4 fps.

3.1.3 (U) Procedure. In the arming phase, one piece of armor plate,
6' x 6' x 4" was rigidly supported perpendicular to the line of fire 25 feet
from the M7A3 launcher. -The M31El HE T1022E2 fuzes were fired with cartridge
lot, No. FA-2, in this phase. The grenades were temperature-conditioned for a
minimum of 24 hours and fired at the conditioned temperature. The cartridges
received no conditioning. :

DATA SHEET NUMBER 2 (C)

Round Grenade Fuze Function Velocity,
Number Number Number Temperature on Impact fps
1 186 196 Ambient High Order 150
2 254 374 Ambient High Order 153
3 258 432 Ambient High Order 154
L 269 387 Anmbient High Order 150
5 185 142 Ambient High Order 1k9
6 2hs Log Ambient High Order 153
7 206 hho Ambient 'High Order 150
8 60 11k Ambient High Order 149
9 T 133 Ambient High Order 153
10 273 360 Ambient High Order 153
11 232 302 £125°%F High Order 151
12 95 117 £125°F High Order 154
e 261 378 £125°F High Order 154
1h 243 406 £125°F High Order 154
15 221 443 #125°F High Order 151
16 220 386 £125°F High Order 152
17 228 281 #125°F High Order 152




Round Grenade Fuze Function Velocity,

Number Number Number Temperature on TImpact fps
18 18 358 £125°F High Order 154
19 101 153 £125°F High Order 146
20 206 237 £125°F High Order 151
21 235 267 FL25CF High Order 148
22 281 599 #125°F High Order 152
23 279 600 £125°F High Order 150
2k 280 551 £125°F High Order 150
25 82 118 A125°F High Order 154
26 293 607 FL25°F High Order 153
27 294 617 £125°F High Order 152
28 323 616 /1252F High Order 1k9
29 308 520 f125 F High Order 149
30 311 479 /lngF High Order 149
31 145 152 =40 High Order 153
32 209 %00 -40% High Order 155
33 205 410 -40%F High Order 154
3k 215 365 -40°F High Order 154
35 135 146 ~4OOF High Order 153
36 142 139 -40°F High Order 154
37 21k 417 -40°F High Order 151
38 14y 287 -4OF High Order 151
39 230 249 =40 High Order 150
40 213 399 R iTo) High Order 154
41 325 539 -40°F Failed 154
ko 291 587 -40OF High Order 152
43 343 542 -40°F High Order 152
L 336 486 ~40°F High Order 152
45 303 460 -40°F High Order 156
46 331 61k ~40°%F High Order 154
47 32k 461 -40°F High Order 150
48 288 585 -4O0F High Order 154
49 313 530 -40°F High Order 153
50 300 L5k -4 0°F High Order Lost

3.1.4 (C) Results. Grenades that functioned made a hole in the target
approximately 375 inch in diameter. The grenade that failed rendered no
damage to the target.

Round Number 41 - Failed even though it had a good impact on the
armor plate.

The distance between the grenade launcher and the first velocity .
screen was 2.5 feet. The distance between screens was 3 feet. The average
velocity was 151.9 fps.

3.1.5 (U) Procedure. In the graze sensitivity phase, the impact area
was firm, level soil, free from obstructions and with no severe inclinations
or declinations. The M31El HE grenades with HE T1022E2 fuzes were used in
this phase. The grenades were temperature-conditioned for a minimum of 24
hours and fired at the conditioned temperature. Round numbers 1 thru 28




were fired with cartridge lot No. IS-12167, and were conditioned with the
Round numbers 29 thru 60 were fired with cartridge lot, No. FA-2,

grenades.

which received no conditioning.

DATA SHEET NUMEER 3 (C)

Round Grenade Fuze
Number Number Numbexr
1 222 218
2 257 330
3 198 370
L 242 253
5 196 379
6 240 264
T hill5 282
8 217 369
9 193 Lok
10 241 201
2 342 581
12 316 487
i3 327 455
1k 328 koo
s 339 540
16 31k 513
47 305 P
18 341 632
19 330 568
20 329 550
21 225 102
22 212 395
23 oL 518
24 180 232
25 23k 313
26 104 345
27 197 411
28 238 312
29 282 k70
30 310 CE i
31 305 502
32 284 ShT
33 2% 549
3k 312 631
35 278 524
36 275 514
37 276 468
38 20k Lo1
39 287 L70A
Lo 157 268
b1 181 200
Lo 163 238

Function Range, Velocity,
Temperature on Tmpact feet fps
Ambient High Order 120 None
Ambient Failed 110 None
Ambient High Order 130 None
Ambient Failed 100 None
Ambient High Order 140 None
Ambient High Order 130 None
Ambient High Order 130 None
Ambient High Order 120 None
Ambient High Order 120 None
Ambient High Order 130 None
Ambient High Order 120 None
Ambient High Order 120 None
Ambient High Order 130 None
Ambient Failed 130 None
Ambient High Order 130 None
Ambient High Order 130 None
Ambient High Order 130 None
Ambient High Order 130 None
Ambient High Order 130 None
Ambient High Order 140 None
#125°F High Order 120 None
£125°F Failed 120 None
#125°F High Order 100 None
£125°F High Order 100 None
#1259F High Order 90 None
FL25°F Failed 100 None
Fl25°F High Order 90 None
#125°F Failed 100 None
£125°F High Order 100 148
#125°9F High Order 110 150
£125°F High Order 100 1LY
#125°F High Order 110 148
/1250 High Order 110 146
£125 F High Order 110 149
F125°F High Order 120 149
#125°F High Order 120 150
£125°F High Order 100 b7
F125°9F High Order 100 152
£125°%F High Order 100 1hg
/123;F Failed 100 1k
=40 High Order 100 148
40°F High Order 110 149

CONEIDEN
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Round Grenade Fuze . Function Range, Velocity,

Numbexr Nunmber Number Temperature on Impact feet fps
43 184 348 -4o°F High Order 110 150
Lh 26L k19 -40%F High Order 100 17
L5 165 208 40°F High Order 100 148
46 248 367 ~40°F High Order 100 147
47 262 354 -40%F High Order 100 147
L8 307 533 -4QOF High Order 100 148
49 322 50k -40°F High Order 100 149
50 246 352 -40°F High Order 100 148
51 208 545 -40°F High Order 100 1k
52 233 546 -Lo°F High Order 100 146
53 260 364 ~LOo%F High Order 100 143
5k 319 582 -40°F High Order 100 145
55 270 396 ~40°%F Failed 100 150
56 326 506 -40°F High Order 9 - 1hg
57 335 606 -40%F High Order 100 146
58 332 510 ~4o°F Failed 100 148
59 202 5hly -40°%F High Order 100 152
60 283 527 -40°F High Order 100 146

3.1.6 (C) Results. The elevation for round numbers 1 thru 22 was 5°
and 23 thru 60 was 30.

The range is the distance from the launcher to initial impact.
Round Number 4 - poor flight, oscillated approximately 30°.

Round MNumbers 8, 16, 25, and 39 - fin separated from the stabilizer
tube on firing.

Angle of impact for round numbers 8, 16, 25, and 31 was 90°, 0°,
h5 and 0° respectively. Angle of impact for the other rounds was approxi-
mately equal to the elevation at which they were fired.

Function océurred on the fourth, third, sixth, and second impact
for round numbers 21, 31, 39, and 44 respectively. All other rounds functioned
on initial impact.

The distance between the grenade launcher and the first velocity
screen was 5 feet. The distance between screens were 3.5 feet. The average
velocity for round numbers 29 thru 60 was 147.6 fps.

3.1.7 (U) Procedure. In the penetration of oblique - angled plate Phase,
one piece of armor plate, 10' x 12' x 3", was positioned perpendicular to
the terrain but forming an inclosed angle of 259 with the line of fire at a
range of 75 feet from the launcher. :

The M31El HE grenade with HE T1022E2 fuze and M3l HE grenade with
HE M211 fuze (used as control rounds) was fired with cartridge lot number



of 24 hours and fired at the conditioned temperature.

received no conditioning.

P

¥FA-2 in this phase. The grenadés were temperature-conditioned for a minimum

DATA SHEET NUMEER L4 (C)

The cartridges

Round Grenade Fuze Grenade Penetration Velocity,
Number  Number Number  Temperature Model Depth, inches fps
i1 272 L3L Ambient M31E1 L-1/2 17
2 259 377 Anbient M31EL 5-3/k 147
3 266 398 Ambient M31ELl 0 125
b 251 385 Anbient M31El Perforated 1k9
5 252 L25 Ambient M31E1 5-1/h 149
6 263 Lot Ambient M31ELl Perforated 147
T 176 293 Ambient M31ELl Perforated 148
8 2h7 355 Ambient M31El Perforated 147
9 255 361 Ambient M31ELl Perforated 146
10 179 288 Ambient M31EL Perforated 150
1. 162 121 £125°F M31EL 0 None
12 302 533 £125°F M31E1 Perforated None
13 304 458 £125°F M31ELl Perforated None
1k 153 2X #125°F M31ELl 0 None
15 140 170 £1259F M31El Perforated None
16 183 3 £125%F M31E1 0 None
17 239 27 £125°F M31E1 Perforated None
18 236 s F1250F M31E1l Perforated None
19 201 413 £125 M31El Perforated None
20 199 402 £125°F M31E1 Perforated None
21 93 329 -4o°F M31ELl 3-1/2 None
22 127 333 -4oOF M31El . 1-3/h None
23 233 165 ~4OOF M31E1 Perforated None
ok 107 351 -LOF M31E1l L-1/h None
25 91 9 -4o°F M31E1 5-3/k None
26 125 322 ~4O°F M31E1 Perforated None
27 211 109 -Lo°F M31El Perforated None
28 203 439 -L40°F M31E1 Perforated None
29 126 278 -40°F M31E1 0 None
30 208 418 -40°F M31E1 5 None
31 None None Ambient M3l Perforated None
32 None None Ambient M31 Perforated None
33 None None Ambient M31 Perforated None
34 None None Ambient M31 Perforated None
35 None None Ambient M3l Perforated None
36 None None Ambient . M31 Perforated None
37 None None Ambient M31 Perforated None
38 None None Ambient M3l Perforated None
39 None None Ambient M31 Perforated None
40 None None Ambient M3l Perforated None
41 None None £125°F M31 Perforated None
L2 None None £125°F M31 Perforated None
43 None None £125°F M31 Perforated None
10
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Round Grenade Fuze Grenade Penetration Velocity,

Number  Number Tumber  Temperabure Model Depth, inches fps
LY None None }1250F M31 Perforated None
45 None None #1259F M31 Perforated None
46 None None %1250F M31 Perforated None
L7 None None #125%F M31 Perforated None
48 None None }125°F M31 Perforated None
L9 None None #1259F M31 Perforated None
50 None None #125°F M31 Perforated None
51 None None =40 M3l Perforated None
52 None None ~40°F M31 Perforated None
53 None None =LOOF M31 5-3/4 None
sk None None =4OCF M31 Perforated None
55 None None -40%F M31 Perforated None
56 None None <40°F M3l Perforated None
57 None None =40CF M31 Perforated - None
58 None None mhogF M31 Perforated None
59 None None -40°F M31 Perforated None
60 None None =40°F M31 Perforated None

3.1.8 (C) Results. The distance between the grenade launcher and the first
velocity screen was E,B feet. The distance bebween screens was 3.5 feet.
The average velocity for round numbers 1 thru 10 was 145.5 fps. No velocities
requested on remainder of the programi

Round Numbers 3, 11, 14 - incident angle was 0°, which accounts for
no penetration.

Round Numbers 6, 18 - incident angle was 90°.
Round Number 7 - incident angle was 135°.

Round Numbers 16, 29 - incident angle was approximately 180°, rounds
failed to function on impact with the plate but functioned on ground impact.

Round Numbers 21, 25, 30 - impacted plate near previous impact points.

Round Numbers 6, 14, 29 - fin separated from stabilizer tube on
firing.

The depth of penetration was measured to some obstruction in the
hole in the armor plate. #

3.1.9 (U) Procedure. In the penetration of normal-plate phase, two pieces
of armor plate, 6' x 6' x 5" and 6' x 6' x 4", were positioned perpendicular to
the line of fire at a range of T5 feet from the grenade launcher.

The M31El HE grenade with HE T1022E2 fuze and M3l HE grenade with HE
M211 fuze (used as control rounds) was fired with cartridge lot number FA-2
in this phase. The grenades were temperature-conditioned for a minimm of
24 hours and fired at the conditioned temperature. The cartridges received no

con.di‘l;ioning°
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DATA SHEET NUMEER 5 (C)

Round Grenade Fuze Grenade Penetration
Number Number Number Temperature Model Depth, inches
1 148 342 Ambient M31EL Perforated
2 170 147 Ambient M31E1l 0
3 151 175 Ambient M31El Perforated
L 171 338 Anbient M31ELl 6-1/2
5 155 320 Ambient M31ELl Perforated
6 156 309 Ambient M31EL Perforated
7 16h 297 Ambient M31EL Perforated
8 168 136 Ambient M31ELl Perforated
9 161 239 Ambient M31E1 0
10 169 210 Ambient M31EL Perforated
I 172 229 #125°F M31EL Failed
12 223 100 F125°F M31EL 3-1/2
13 175 311 F125°F M31ELl Perforated
14 253 415 #125°F M31E1l Perforated
15 268 357 £125°F M31EL 0
16 295 536 £125°F M31E1 0
fl 17h 179 £125°F M31E1 Perforated
18 250 382 £1259F M31E1l 8-3/4
19 178 307 #125°%F M31E1 Perforated
20 271 bo1 £125°F M31EL 6
21 81 262 ~4OOF M31ELl 8-1/2
22 143 319 -40°%F M31EL Perforated
23 97 None ~40°F M31El 2-1/2
ol 11 233 240°F M31EL i
25 112 273 ~40%F M31E1l 5
26 20l 223 ~LOCF M31EL 6-1/2
27 202 363 4O F M31ELl 4-3/4
28 100 X -40°F M31E1 7-1/2
29 219 437 -40°F M31EL ho1/2
30 207 L2 -4O°F M31E1l Perforated
31 None None Ambient M31 Perfoiated
32 None None Ambient M31 Perforated
33 None None Ambient M31 Perforated
34 None None Ambient M31 Perforated
35 None None Ambient M31 Perforated
36 None None Ambient M31 Perforated
37 None None Ambient M3l Perforated
38 None None Ambient M31 Perforated
39 None None Ambient M3l Perforated
40 None None Ambient M31 Perforated
k1 None None £125°F M31 Perforated
T) None None #125°F M31 Perforated
43 None None F125°F M31 Perforated
L) None None £125°F M3l Perforated

45 None None #125°F M31 Perforated




Round Grenade Tuze Grenade Penetration

Number Nunmber Number Temperature Model Depth, inches
46 None None : }1250F M31 Perforated
b7 None None F1259F M3L Perforated
48 None None £125°F M31 Perforated
L9 None None #125%F M31 Perforated
50 None None /125°F M31 Perforated
51 None None ~4OOF M3l Perforated
52 None None ~L40°F M31 3-1/2
53 None None ~4OOF M31 Perforated
5k None None ~40%F M31l Perforated
55 None None ~40°F M31 Perforated
56 None None 40°F M31 Perforated
5T None None -40°p M31 Perforated
58 None None =LO°F M31 Perforated
59 None None -40°F M31 Perforated
60 None None <40°F M31 8

3.1.10 (C) Results. No velocities were requested in this phase.

Round Numbers 2, 11, 15, 16 - the fuze separated from the grenade
on plate impact. The fuzes functioned on ground impact, except number 11 which
failed. These malfunctions are attributed to the fin separating from the
stabilizer tube on firing allowing the angle of impact to be 0°.

Round Nuwbers 9, 12, 20, 25, 28 - angle of impact was approximately
00, 200, 30°, 30°, 45° respectively. The fin separated from the stabilizer
tube on firing.

The depth of penetration was measured to some obstruction in the
hole in the plate.

3.2 (C) Observations

It was observed before firing that the rivets securing the fin to
the stabilizer tube were loose on some of the M31El grenades. It is believed
that the gases from the cartridge forced the rivets out as the fin left the
muzzle of the grenade launcher. This was evidenced by a quantity of rivets
being located on the ground beneath the launcher. All of the M3l grenades
had very stable flights.

The grenade and fuze numbers correspond with X-rays taken at
Picatinny Arsenal before testing.

k. (C) CONCLUSIONS

It is concluded that:

a. Fewer failures would have occurred if the grenades impacted at the
proper angle.




b. Temperature has no functioning effect on eithexr the T1022E2 or M211
fuze.

c. Penetration differences between the M31EL grenade and the M3L grenade
are negligible.

5. (C) RECOMMENDATIONS

It is recommended that in the future production of the M31El grenade,
a more positive method of securing the fin to the stabilizer tube be employed.

SUBMITTED:

WW.M

RUSSELL W. GROSS
Test Director

REVIEWED:
}Lll-,é't ’<‘ @uﬂb E%M&()
VICTOR L. GRAFT CLAUDE E. BROWN
Chief, Bomb and Fragmentation Chief, Infantry and Aircraft
Branch Weapons Division
APPROVED:

9\./ . NOBLE

Assistant Deputy Director
for Engineering Testing
Development and Proof Services
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Dapartment of the ATmy
(rdnonce Corps
{"ientinny Arsenal
oved, N. J.
APFENDIZ N ire K ()ng/lm- /313 6

Correspondence

ne2

| LURJECTT Test Trogram liequest Ho. D=L = Grenade, Litle, HiAT, #3151
' (Viith 171022.2 Fuze) '

TOs Commanding General
“fbherdeen Proving Ground
Aberdeen, Maryland

ATDH: . ORUBG

RZFEREICEs  as  IT1033, Picatimny Arsenal to 4berdeen Frov Ground and
' ' * Chief of Ordnance, 31 Jeanuary 1958 ‘
be 111330, Picatinny Arsenal to Abardeen Prov Ground and

Chief of Ordnance, 10 February 1958

1. Reference a outlined the tcst program for the 131El Wifle
Grenade as requested by Chief of Ordnance azud Reference b revised the
number of available 31Ul Urcnades fron 300 to 231 rounds. Inclosed
is the debtail Test ‘rogram Request Hoe D=L? for the subjech grenade.
The 201 ’31El Grenades in the Test Frogram lequest were shipped to
your Froving Ground cn 6 February 1958. Ordnance Ammunition Command
informed this Arsenal that Letterkenny Ordnance Lepot, ienusylvania
was to furnish the 60 standard 31 Grenades between 5 and 7 Jebruary
1958, Approval of this test progran has been requested from Chiel of

. Ordnance, '

2, Funding Data = Funds in the amount of 45,000 are available
on ATF QOrder 07110100-99«00198, Following your xeview of the subject
test program request, advise this Arsenal immediately as to the adew
quacy of these funds,

3+ Coordination

a. Office, Chief of Ordnance, CRDIN

"be llcatinny Arsenal = roject tnglneers, s Jo Fagan and
Mr. K, Wong, Plcatinny Arsenal ixtension 5270

¢ Ordnance Ammunition Command, ORDIY=~ARB



ORDBB~DC2 - !
SUBJECYs ‘Jest Frogram Request No. Dwl9 = Grenade, Rifle, diil, -51il
“(With T102272 Fuze) =~ =
de Headquarters Us Sa. Ifafinc Corps, ACKF
Yo iotification for Test Attendance .
a.. Office, Chief of Urdnance, CRDTW/, lr. Kowaleski

: be Ficatinny fArsenal, Industrial Englneeriny “dvision,
‘Mre Jo Fagan and lir. X, Wong

c.‘ Ordnance Ammunition Command, OiDIY-ARBH, Iie Ce Zeman
de - kiarine Gorps, AOLY, Lt. Col.'f-.‘eynélds.

Request notice-of at;tendance 3 days prior to testing.
FOR 1HE COLIAWDER 3

H. D. RUTKOVSKY,
Assistant

1 Incl
1. TIR D=L9 (in dupae)

cc . |

OAC, (QDLY«ARB, Mre lonahan w/incl

0C0, ORDIN, lfr.. Kowaleski w/inecl z
OAC, ORDLY=AWBI, Mr. Zeman w/incl

'Hdgtrs, US Marine Corps, AOl', Lt Col Reynolds w/incl
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6e

Te

e Ko Wong/mr/3136

Test Progranm Request ios DeL9
Picabinny “rsenal, Dover, Ne Jo

“aterinl for Test

as 281 Grenade, iifle, AT, 131l w/Fuse, Grenade, Rifle, 1102212
(43 loaded), Lot PA-SR-13-57

be 60 Qrenade, Rifle, HiAT, 181 w/iuse, Grenade, Rifle, !211 (HE loaded)

roject <uthority

a, Iroject Hoe TAL=2700J (Fiw3w=0)

be Authority: 7713213, Chief of Ordnance to Picatinny Arsenal, 29
January 1950

Arzenal Pxerenditure Order Mo,

ATF 87110100=39~60198

Object of levelopment

To develop an improved rifle grenade fuse for use with the M31E1l renade.
This new Yusze, T1022E2, added a graze functioning element, an arming
delsy and drop safety features to this anbdi-tank weapon system.

gistory lretch

Rororence developuand tests in Test Irogran Reguest 3337 and 3397, ihe
industrial enginesring study on the T1022:2 Fuze was conducted under
Ordnance Jroject lo. AReiFel7. 4 descripbion of the fuge 1s mrosonted in
Plcatinny frsenal Notes on Development Type Material lo. 172

Deseription in Detall of Improvenmeantss iade since Lagh Frovine CGround Test
] ~

This £1022E2 Fuze has undergone production enginesring study evolving a
more econouical deslgn that 1s more sullable for mess production. In
addition, a drop safety device has boen added. This device was evaluited
for Aorial Delivery by fberdecen Froving Ground and results are contained .
in &berdecn Proving Ground Firing Record B-14139.

local Tects
Local evaluation tests wore conducted on the T1022%2 Purac assembled in

131E1 Grenades. A total of 250 inert loaded grenades and Hi loaded fuzes
were used. ‘Lhe test program includeds drop test (L0 foot), Graze

A-3



8s.

9e

10,

, . Arming Yest, Yromsportation Vibrition Test, Conditioning at
#160°F", Conditioning at ~80°F, Salt Sprey, Static Detonator Safety, JAN
Cycle, obligue' plate functioning and normal plate functioning, Descripe
tion of tesis and test results are reported in Report Ho, 61~1902, Proof
Testing Unit, Picatinny “rsenal.

IFunetion

Object of Test

To determine the effectiveness of the T1022E2 Hifle Grenade Fuze with
respect to graze and delay arming, and to demonstrate the plate penetration
characteristics of the IM31E1 Grenade,

Precautions in Handling and lestine

The usual precautions in handling H: loaded grenades and fuzes should be
observed,

Recommended Test Program

A1)l grenades are to be fired from a 30 Caliber 17 itifle assembled to a
M7A3 Grenade launcher,

a, Non=drming Tests

8.1, Len of the Urenades, M31E1, of paragraph la will be fired at
ambient temperature acainst a rigidly supported % inch thick
steel plate positioned perpendicular to the line of fire at 9
fect from the 147A3 Launcher, Hone of these rounds should
function on impact with the target; however, they may fire on
impact after dropring to the ground. Hecord whether the
grenade functions on impact with the target and description of
terget damace,

8.2+ llepeat the nonwarming test of a.l., except that 20 M31lEl Grenades
should be used, and that these grenades should be conditiloned at
#1250F for a minimua of 2} hours and fired at the conditioning
temperature,

a.3. ltgpeat the nonearming test of a.l., except that 20 M31EL C(renades
should be used and that these grenades should be conditioned at
«L40°F for a minimum of 2k hours and fired at the conditicning
temperature,

b. Armgng Tests

b.ls Ten Grenades M31El from paragraph la will be fired at ambient
temperatures against a rigidly supported-# inch thick steel



ds

b.2.

be3.

Graze

Cele

'c.2.

Cele

t t
' b i

1

nlate positioned psrrendicular to line of fire at 25 feet {ron
the launcher, L~ach of these rounds should function on target
Impacte :lecord the functioning of the grenade and describe
tarpget damage.

flepeat the arming test of b.l., oxcepb that 20 IB1E1l Grenades
should be conditioned at £125°F for a minimum of 2 hours und
fired at the conditioning temperature. '

Hepeat the arming test of b.l., except that 20 !31E1 Grenades

should be used, and that these grenades should be conditioned

at -L0% for a minimun of 2} hours and fired at the conditione
ing temperatures

Sensitivity
Twonty 13181 Grenades from parsgraph la will be launched at

anbient temperature. DLie launcher should be positioned at 5
clevation. Point of impact willoccur at approximately 100

feet from the launcher., %he impact area should consist ol norumal,
_level, hard soil, free from obstructions and with no severe

jnclination: or declination of the ground. Hecord the observed
anzle of impact, whether grenade functions on initial or sub=
sequent impact, and disvance irom launcher to poing of Lnoacte

Hepeat the graze sensitivity teut of Celes, excepb that the 2U
srenades should be conditioned at £12590 for a niniauwa ol 2i
hours and fired at the conuaibiloning torperasure.

Repeat the graze sensitdvity test of cele, except bhat the 20
yrenados should be conditioned at =LO°F for a minimum of 2L
hours and fired at the conditioning temperature,

Ienetration Yests at tlormal Hlate

d.l.

de2,

de3e

Ten Grenades, 13101, will be launched ab ambient temperature
against 9 inch armor plate positioned verpendicular to the
line of firing at a distance of 75 feab from the launcher.
Record grenade functioning, depth of penetration, and barget
damage.-

Repeat test d.l., except that the 10 grenades, 3ivl, should
be condibioned at #125°F for a minimum of 24 hours and fired
at the conditioning temperature,

Repeat test d.l., except that the 10 grenades (iB1Ll) should
be conditioned at ~hLOOF for a minimun of 2L hours and fired
at the conditioning temperature.



delie Repeat tests dul., de2., a2nd d.3, except for each phase of
- firing, 10 stahdard Uremadss 31 (w/i211 Fuzes) from para=
-graph l.be 2hould be Used.

L 4

8. Ffenotratioa Tests at Obliqued Angle Flate

e.ds Ten Grenades, 'B1EL, will be lsunched at amblent temperature
against 3 inch armor plate positioned perpendicular to the
torrain but forming an inclosed angle of 25 degrees with the
line of firing. The range should be 75 feet from the launcher.
Record grenade func uiom.n s depth of penetration, target
danmage and incident angle of grenade with the target plate.

e.2. lepeat test e.2., except that the 10 Grenades (iB1E1) should
be conditioned at £125°F for a minimum of 2l hours and fired
at the tonditioned tomperature.

@e3e Repeat test e.l., excent that the 10 Grenades (1M3111) should
.. be conditioned at ~hO% for a minimum of 24 hours and fired
. ab the conditioning tenperature,

eslie ﬂepeat tests e.l, e.2,, and e.3,, except for each phase of
firing, 10 standard CGrenades 31 (w/i211 l'uzes) from para-
- graph lebe. should be used,

NO’I‘E{ Above Dracv adure requires 270 3151 and &0 131 “‘ounds. Lhe additional
' 61 13141 Grenades to be furnished nay be fired at the discretion of
the larine Corps observers,

1le Coordination

Office, Chief of Ordnance
Ordnance Ammunition Command
Aberdeen Proving Jround
Headquarters U. S. Marine Corps
Fleatinny Arsenal

‘12, Report'. Distribution

affice, Chief of Ordnance, OKDIW and ORDIW
Picatinny Arsenal, 3 copies

Ordnancs Armnunition Gommand O‘iDLY-AR
Harine Corps, AOLF

. H. D. RUTKOVSKY
Assxstant ;
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OIS st Ind iite i.o.ulwfd/m/?{,
‘.AJ/UV.L-";;?')?
SUSdiLE s Tesh rooran Keguesh Noe DL fur finllistic Tests of Greunde,

Bifle, | mr, M314.
I, GO0 Gy Yashinston 28, D.C., 21 Fob 53
e Coy fs«..mmi  Proving Grouad, [de, LTS ]

3 1, The inclosad TiE loe ImhD ig eprroved and forauvded for noces=
aul"}' asts C:le

2. Fieatdnay brseanl teletrpoe 1030 dated 18 Febrany 1953 (a owopy
of vhich was Jurnished to your ¢ t,\,t ioai requests that additional noasupge
ments Lo mado durlng the conduch of this dusd prosrvene Ib is dosired
that tm roasurensats mwquezied be incorpors t.fzd in the inolnsed Tide

FOR THE ISP OF GEDMIGE

i

v/
= 7
1 inel - Ge Po OEAME
afc _ 1% ©ol, Gxd Corps
' ftagdatand o

Y]
Plea tlnn;f Argunaly ATTR: URDSE-IN2

R R )

D



ORDNANCE CORPS
PICATINNY ARSENAL

DOVER, NEW JERSEY lr. Alanior/ml/5111
WR2559 -1 PM
IN REPLY
REFER TO:
INDUSTRIAL ENGINEERING DIVISION
oroBB-DC3

SUBJECT: TFR No. D-49, Grenade, Rifle, M31El with Fuze, T1022E2

TQ: Commending General
Aberdeon Proving Ground
Abverdeen, llaryland
ATTN: ORDBG

REFERENCE:s a. TPR No. D-49, Picatinny Arsenal to Aberdeen Proving
Grouad, 17 Feb 58
b. Telephone conversation between A. Lanior of Picatinny
Arsensl and R. Gross of Aberdeen Proving Ground, 18
Feb 59

l. This Arsenal is currently preparing 220 complete rounds of
Grenade, Rifle, M31El with Fuze, T1022E2 for sulmission to your Proving
Ground for engineering tests. These rounds will be shipped during the
week of 16 March 1959. A quantity of 170 of these rounds will be fully
HE loaded and 50 rounds will contain inert loaded grenade bodies with
HE loaded fuzess. The rounds contaeining the inert filler are to be used
during the non-arming phase of the test in order to expedite dud destruc-
tione Ordnance Ammunivion Command has been requested by this Arsenal to
have 60 standard rounds (Grenade, Rifle, 131 with Fuze, 1R11) shipped to
your Proving Ground for use in this program.

2. It is requestod that the entire progrem be reconducted in
accordanco with Refercnce a as discussed in Reference bv.

3e Since previous Proving Ground tests, this Arsenal has con-
ducted an extensive investigation of the fuze in order to determine
and eliminate the cause of decreased functioning reliability. Friction
in the fuzel!s gear system was found to be the major cause for these
failurog. Deformed ground springs which interfered with the rotor's
rotation and weak rotor springs were other contributing causes. 1In
order to correct these problem arcas on existing fuzes, a quantity was
degreased, visually inspected and checked for delay arming times. The
fuzes were degreasod with acetone in order to insure the cleanianess of



3

CRDBB-DC3 ]
SUBJECT: PR lMo. D-49, Gronade, Rifle, /311 with Fuze, T1022E2

the metal parts which were left contominated by the metal parts producor.
Dogreasing also reduced the friction which was apparent in the gear
system. Only those sauples which passed the inspection and armed with
proper dolay arming times were selected for Proving Ground tests. Local
ballistic tests were conducted with rounds bearing these selected fuzeos
with satisfactory results. DProposed drewing changes should eliminate
those problem areas on eny future production of this fuze.

4o Additional funds in the amount of {6,000 will bo forwarded as
on increaso to Army Industrial Fund Order 97110100-99-60129 under separate
covers The applicable 00 Form A0S-2 will also be forwarded under separate
cover.

-~

5« Notification for test attendance:

8. Office, Chiof of Ordaance, ORDTH, Mr. Kowaleski

b. Ordnance Amunition Coumand, ORDLY-AR, ir. F. lMotta
ce U. 8. Marine Corps, AO4F, Lt Col Reynolds

de Picatinny Arsenal,' Industrial ingineering Division,
Mr. We Gray and Mr. A. Lanier

Roquest notice of attendance 3 days prior to testing.

FOR TIIE COMANDER:

%,

R

- - e
’ (-/,:,/Lt.r.v‘r{a JRIOPRT JELS \. B

-~

H. D. RUTEOVIKY
1 Incl Asgistant
1. 00 Form AOS-2, 8/c

ce
OAC, ORDLY-AI and

ORDLY-AR, lir. Motta, w/o Incl
0CO, ORDTW, lMr. Xowaleski, w/o Incl
U.S. lkrine Corps, AQ4AF,

Lt Col Reynolds, w/o Incl
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13
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AFFENDIX B
Distribution

HAME AND ADDRESS

Chief of Ordnance

Department of the Army

Washington 25, D. C. .

ATIN: ORDTIW - Mr. Kowaleski
ORDIM

Commanding Officer
Diamond Ordnance Tuze Iab
Washington 25, D. C.
ATTN: Tech Ref Sec

Commanding Officer
Picatinny Arsenal
Dover, New Jersey

Commanding General

Ordnance Ammnition Command

Joliet, Illinois

ATTHN: ORDLY-AR - Mr. F. Motta
ORDLY-AT

Headquarters

U. S. Marine Corps

Navy Annex,

Washington, D. C.

ATTN: CODE CSY - Capt J. J. D'Angelo

Director

. Marine Corps Development Center

Quantico, Virginia
ATTN: Ordnance Section - Major Mika

Naval Ordnance Iab

Silver Spring, Maryland

ATTN: D. E. Allmand, Dept N. ,
Ministry of Supply Staff
British Joint Services Mission

© 1800 K Street, N. W.

Washington, D. C.
THRU: OCO-CRDGU-SE

Canadlan Army Staff

250 Massachusetts Ave., N. W.
Washington &, D. C.

ATTN: GS0O-1, A&R Sec

THRU: OCO-ORDGU-SE

NO. COPIES

o



COPY XO. ' ' NAME AND ADDRESS ' 50! COPIES

~ Commander : : )
‘Armed Services Technical Information Agency
Arlington Hall Station

18 thru 22  Arlington 12, Virginia 5
' CONARC Liaison Officer
23, 24, 25 Aberdeen Proving Ground, Maryland : 3
Navy Liaison Officer
26 Aberdeen Proving Ground, Maryland ' a0
Technical Iibrary
0 Aberdeen Proving Ground, Maryland 1 Vellunm.
1, * 1 - Reference
a1° 1 - Record
B-2
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