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PREFACE 

This volume I)f the Los Alamos Series on Dynamic Material Properties is designed to 
provide a source of reliable performance data on some of the high explosives that have 
been studied at the Los Alamos National Laboratory. It is a companion volume to the 
LASL Explosiw Proper!js Data volume edited by Terry R. Gibbs and Alphonse Popolato 
and published by the University of California Press in 1980. That volume covered only 
pure explosives and explosive formulations that were well characterized. In this volume. 
explosives performance. as measured by plate acceleration data, aquarium data, and 
detonation velocity data, is presented for many explosives and geometries that interest 
explosives scientists more than they interest explosives engineers. It also includes data for 
conventional explosives that were not presented in the Gibbs and Popolato volume. 

The editors gratefully acknowledge the assistance of many staff members who 
contributed to the data collection for this volume. They also acknowledge the phototype- 
setting. section of Los Alamos National Laboratory’s Technical Information Group for 
their invaluable help in this series of books. and especially, Alice Creek. 
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PART I 
PLATE ACCELERATION DATA 

The most commonly used values for detonation pressure are from experiments in which 
the pressure has been inferred from its measured effects in other materials. The initial 
free-surface velocity of a plate may be determined by many techniques. Among these are 
the protected flash gap technique used by Deal’ and described in LASL Explosive 
Property Data,’ the reflected wire technique used by Craig,3 and the reflection change-flash 
gap technique used by Davis4 These three techniques were used to measure the plate 
free-surface velocities presented in this section. 

The data presented include many explosives and geometries of more interest to the 
detonation theorist than to the explosives engineer. The detonation pressure is a function of 
the charge length, the charge diameter, the confinement, and the booster. The interrela- 
tionships of these effects are yet to be determined so these data are presented for use by 
those interested in studying these effects. The “effective” Chapman-Jouguet pressure is 
given where the experimentalist used a linear least squares fit of the free-surface velocity 
versus plate thickness and the acoustic approximation to estimate the detonation pressure 
at zero plate thickness. This has been defined as the “effective C-J pressure” in Ref. 5. but 
its theoretical significance is yet to be determined. 

The data presented were generated by Bobby G. Craig, William C. Davis, John B. 
Ramsay, and Wray Garn. The data generated by William E. Deal were described in Ref. 2. 

REFERENCES 

1. W. E. Deal, Journal of Chemical Physics 27, 796-800 (1957). 
2. Terry R. Gibbs and Alphonse Popolato, Editors, LASL Explosive Property Data 

(University of California Press, Berkeley, 1980). 
3. W. C. Davis and B. G. Craig, Review of Scientific Instruments 32, 579-581 (1961). 
4. W. C. Davis and Douglas Venable, “Pressure Measurements for Composition B-3,” 

Fifrh Symposium (Inlernational) on Detonation, Pasadena, Calfornia, August 18-21. 
1970, Office of Naval Research symposium report ACR-184 (1970), pp. 13-2 I. 

5. Charles L. Mader, Numerical Modeling of Detonations (University of California Press, 
Berkeley, 1979). 



PLATE ACCELERATION DATA 
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Shot 
No. Explosive 

Charge Charge Plate Free-Surface Efktive 
Density Length Diameter Plate Thickness Velocity C J Pressure 

(g/cm’) (mm) (mm) Booster Material (mm) (mdw) W4 
B-51 17 Acenina-15” 1.139 457 38.1 b DINal 0.80 1.53 
B-51 19 Acenina-15” 1.139 457 38.1 b Dural 4.52 1.46 
B-5 120 Acenina-15’ 1.139 457 38.1 b Dural 1.52 I .47 
B-5365 Acenina- 15” 1.139 457 38.1 b DIIKII 0.34 1.56 
B-5377 Acenina- 15’ 1.139 457 19.0 b Dural 2.47 1.47 

B-5040 Acenina- 15’ 1.139 457 41.3 b Dural 1.90 1.49 
B-5042 Acenina- 15 ’ 1.139 457 41.3 b Dural 4.45 1.44 
B 5043 Acenina 15’ 1.139 457 41.3 h Dural 0.79 1.52 
B-505 1 Acenina- 15’ 1.139 457 41.3 b DIlral 0.61 1.53 

‘One mole of acetonitrile to I mole of llN0, and 14.75 wt% H,O. contined in 6.35.mm-thick steel tubes. 
bP-022 lens and 25.4.mm Comp B. 

‘Confined by glass tubes. with detonation velocity of 5800 m/s. 

E- 1583 Comp A-3” 1.631 304.8 25.4 
E-1584 Comp A-3’ 1.631 304.8 25.4 
E-1585 Comp A-3’ 1.632 609.6 50.8 
E-1586 Comp A-3” 1.631 609.6 50.8 

“90 w-t% RDX/‘lO wt% wax with detonation velocity- of 8369 m/s. 

hSE 1 detonator and a 12.7.mm tetryl pellet. 

b DlUal 2.819 2.759 28.7 
b DlUal I .768 2.856 
b Dural 2.819 2.851 
b Dural 1.760 2.938 



P 

Shot 
No. Explosive 

Charge 
Length 

(mm) 

Charge 
Diameter 

(mm) 

Plate 
Booster Material 

P-022 lens Dud 
P-022 lens Dud 
P-022 lens Dud 
P-022 lens Dud 
P-022 lens Dural 

Plate Free-Surface 
Thickness Velocity 

Imm) b-d4 

E-1428 Comp B-3 1.730 152.4 50.8 
E- 1429 Comp B-3 1.728 152.4 50.8 
E-1430 Comp B-3 1.730 152.4 50.8 
E-1431 Comp B-3 1.731 152.4 50.8 
E- 1432 Comp B-3 1.730 152.4 50.8 

5.367 3.054 
3.840 3.162 
2.45 1 3.267 
1.303 3.324 
0.912 3.450 

E-1433 Comp B-3 1.730 152.4 SO.8 P-022 lens Dural 0.749 3.597 
E 1434 Comp B-3 1.729 152.4 SO.8 P-022 lens Dural 0.536 3.744 

B-7249 Comp B-3 1.730 12.69 203.2 P-081 lens Dural 6.088 3.01 
B-725 I Comp B-3 1.730 12.69 203.2 P-08 1 lens Dural 6.086 2.92 
B-7246 Comp B-3 I .730 12.71 203.2 P-081 lens Dud 1.537 3.36 
B-7214 Comp B-3 1.730 12.69 203.2 P-081 lens Dud 1.524 3.06 
B-7303 Comp B-3 1.730 12.70 203.2 P-081 lens Dud 1.524 3.38 

B-7304 Comp B-3 1.730 25.38 203.2 P-081 lens Dural 6.353 3.15 
B-7213 Comp B-3 1.730 25.39 203.2 P-08 1 lens Dud 1.527 3.25 
B-7247 Comp B-3 1.730 so.77 203.2 P-081 lens Dud 24.38 2.90 
B-73 16 Comp B-3 1.730 50.76 203.2 P-081 lens Dural 6.360 3.28 
C-3679 Comp B-3 1.730 50.80 203.2 P-08 1 lens Dud 1.524 3.44 

B-7282 Comp B-3 1.730 101.6 cube P-081 lens Dud 12.22 3.36 
B-7281 Comp B-3 1.730 101.6 cube P-081 lens Dud 8.153 3.42 
B-7280 Comp B-3 1.730 101.6 cube P-081 lens Dud 4.059 3.55 
B-7252 Comp B-3 1.730 101.6 cube P-081 lens Dud 2.032 3.52 

Effective 
? 
5 

C-J Pressure m 

(GPa) b 

29.0 i? 
L 
F 

3 

F 
1 



B-73 14 Comp B-3 1.730 126.9 203.2 P-081 lens Dud 6.353 3.55 
c-3707 Comp B-3 1.730 127.0 203.2 P-081 lens Dud 1.532 3.64 
B-73 15 Comp B-3 1.730 203.2 203.2 P-081 lens Dural 6.350 3.59 
C-3685 Comp B-3 1.730 203.2 203.2 P-08 1 lens Dud 1.521 3.70 

E-3323 Comp B-3 1.730 12.69 101.6 P-040 lens Dud 5.098 2.79 
E-3320 Comp B-3 1.730 12.69 101.6 P-040 lens Dud 2.565 2.94 

E-3322 Comp B-3 1.730 25.40 101.6 P-040 lens Dud 10.150 2.86 
E-3317 Comp B-3 1.730 25.39 101.6 P-040 lens Dural 5.100 3.01 
E-3321 Comp B-3 1.730 25.41 101.6 P-040 lens Dural 2.560 3.19 

E-3328 Comp B 3 1.730 50.79 
E-3327 Comp B-3 1.730 50.80 
E 3324 Comp B-3 1.730 50.19 

101.6 P-040 lens Dural 20.33 2.94 
101.6 P-040 lens Dud 10.18 3.15 
101.6 P-040 lens Dud 2.542 3.30 

E-1524 Cyclotol’ 1.754 508 50.8 b Dural 1.016 3.594 32.0 
E-1525 cyclotols 1.754 508 50.8 h DlUal 2.073 3.380 
E-1526 Cyclotols 1.754 254 25.4 b Dural 1.016 3.471 
E-1527 CyclotolP 1.754 254 25.4 h Dud 2.068 3.265 

‘77.08 wt% RDX/22.92 w-t% TNT with a detonation velocity of R292 m/s. 

bSE-I detonator and a tetryl pellet with unconfined charges. 

E-868 DATB’ 1.782 304.8 25.4 h DUral 

E-072 DATB’ 1.782 304.8 25.4 b DlUal 

B-4473 DATB’ 1.782 304.8 50.8 c Dural 
B-4471 DATB’ 1.782 152.4 12.7 d Dural 
B-4472 DATB” 1.782 152.4 12.7 d Dural 

‘DATB was encased in 5.&nmthick brass tubes with a detonation velocity of 7518 m/s. 

blE15 detonator and 1016mm TNT. 
‘IEl5 detonator and 304.8.mm TNT. 

3.0 2.626 25.9 
3.0 2.648 
3.0 3.031 
2.96 2.425 
2.96 2.306 

111 dlE15 detonator and 152.4.mm TNT. 



= 

Shot 

No. 

8A-1755 

EA.1751 

8A-1880 HDB/TNMd 
8A-1897 HDB/TNMd 
8A-1925 HDB/TNMd 
SA- 1877 HDB/‘TNMd 
RA-1878 HDB/TNMd 
8A-1879 HDB/TNMd 

Explosive 

EDB/‘TNM” 

EDB/TNMC 

Density 

(g/cm’) 

1.40 

1.427 

1.40 25.4 57.15 
I .40 50.8 57.15 
1.40 76.2 57.15 
I .40 50.8 57.15 
1.40 50.8 57.15 
I .40 50.8 57.15 

Charge 
Length 

(md 

50.8 

50.8 

Charge 

Diameter 

m.4 

57.15 

57.15 

Booster 

Plate 

Material 

Plate 
Thickness 

(mm) 
b 

h 

Dural 

Dud 

Dural 2.54 
Dud 2.54 
Dural 2.54 
Dural 2.54 
Dud 5.08 
Dural 10.16 

2.54 

2.54 

Free-Surface Effective =! 
Velocity C-J Pressure 5 

(mm/cl4 (GP4 
m 

b 

2.40 17.2 2 

2.295 16.7 

L 

5 
2.40 (overdriven) 
2.20 15.7 u 
2.2 1 a 
2.14 2 

2.29 
2.08 

‘One mole ofethyl dccaborane to 3.75 moles tcuanitromethane with a detonation velocity of 6740 m/s. 

hP-016 lens and 50.mm Comp B. 

‘One mole of ethyl decaborane to 4.75 moles temanitromethanc with a detonation velocity of 6820 m/s. 

dOne mole of Hi-Cal-3 to 4.3 moles tetranitromethane with a detonation velocily of 6700 m/s. 

E-1189 
E-l 192 
E-l 193 
E 1196 
E-1198 

N imea-5’ 1.245 457 41.3 
Nimea-5” 1.245 457 41.3 
Nimea-5’ 1.245 457 41.3 
Nimea-5” 1.245 457 41.3 
Nimea-5” 1.245 457 41.3 

Dud 0.30 2.06 
Dural 0.76 2.05 
Dud 4.29 1.91 
Did 2.30 2.01 
Dud 0.62 2.00 

B-5032 Nimea-25 ’ 1.183 457 41.3 b DLUal 3.73 1.76 
B-5033 Nimea-25c 1.183 457 41.3 b Dud 1.29 1.90 
B-5034 Nimea-25c 1.183 457 41.3 b Dural 0.77 1.90 
B-5053 Nimca-2Sc 1.183 451 41.3 b Dural 0.36 1.93 

‘One mole of nitromethane to 1 mole of HNO, and 4.7 wt% H,O with a detonation velocity of 6570 m/s. 

bP-022 lens and 25.4.mm Comp B. 

‘One mole of nitromcthane to I mole of HNO, and 25 wt% H,O with a delonation velocity of 6250 m/s. 



E 1036 Nitromcthanc” 1.128 609.6 
E-1061 Nitromethane’ 1.128 609.6 

E-1049 Nitromethane” 1.128 609.6 
E-1057 Nibomethane’ 1.128 609.6 
E 1058 Nitromcthane’ 1.128 609.6 

E-1062 
E- 1052 
E- 1053 
E-1050 
E- 1054 

Nitromethane’ 1.128 609.6 
Nitromethane’ 1.128 609.6 
Nitromethane’ 1.128 609.6 
Nitromethane’ 1.128 609.6 
Nitromethanc’ 1.128 609.6 

E-1055 
E-l 135 
E-l 136 
E-1093 
E 1095 

Nitromethane’ 
Nitromethane’ 
Nitromethane’ 
Nitromethane’ 
Nitromethane’ 

1.128 609.6 
1.128 609.6 
1.128 609.6 
1.128 609.6 
I.128 609.6 

E-1096 
E-1092 
E-1068 
E-1084 

Nitromethane” 
Nitromethane’ 
Nitromethane’ 
Nitromethane’ 

1.128 609.6 
1.128 609.6 
I. 128 609.6 
1.128 609.6 

38.1 b 

38.1 b 

38.1 h 

38.1 b 

38.1 b 

38.1 b 
38.1 b 

38.1 h 

38.1 b 

38.1 b 

38.1 b 

38. I b 

38.1 h 

38.1 b 

38.1 b 

38.1 h 

38.1 b 

38.1 b 

38.1 b 

2024 T-4 Dud 
2024 T-4 Dural 
2024 T-4 Dud 
2024 T-4 Dud 
2024 T-4 Dural 

2024 T-4 Dural 
2024 T-4 Dud 
2024 T-4 Dud 

2024 T-4 Dural 
2024 T-4 Dud 

2024 T-4 Dud 
Sierracin 
Sierracin 
Sierracin 
Sierracin 

4.839 1.747 
4.851 1.760 
3.691 1.763 
3.700 1.795 
2.324 1.809 

1.397 1.903 
1.148 1.930 
I.158 1.939 
0.554 2.044 
0.551 2.063 

0.559 2.066 
5.077 3.356 
5.083 3.327 
3.150 3.346 
3.150 3.371 

Sierracin 1.547 3.454 
Sierracin 1.468 3.521 
Sierracin 0.409 3.750 
Sierracin 0.356 3.694 

‘Confined by a 3.17.mm-thick brass tube. 

bP-040 lens. 25.4-mm Raratol. 2.77.mm steel. and 15.4.mm Sierracin 6 I I. 



30 Charge Charge Plate Free-Surface Effective P 
Shot Density Length Diameter Plate Thickness Velocity C-J Pressure 
No. Explosive (g/cm’) (m4 W4 Booster Material (-1 bdt.4 GW 

2 

E-2089 Nitromethane 1.128 25.4 101.6 II Dural 0.635 1.945 K 
E-2090 Nitromethane 1.128 25.4 101.6 B Dural 1.280 1.818 F 

Nitromethane 
Nitromethane 
Nitromethane 

E-2092 Nitromethane 
E-2093 Nitromethane 

50.8 203.2 b 
,.A 

.128 DlUal 0.803 2.005 Pa 

.I28 50.8 203.2 b DlUfll 1.280 1.928 3 

.128 50.8 203.2 b Dud 1.280 1.918 ! 
w 

1 .128 50.8 203.2 h Dural 2.555 1.780 5 
1 .I28 101.6 304.8 L DlUal 0.63 2.035 s- 

E-2093 Nitromethanc 1.128 101.6 304.8 c Durai 2.540 1.913 

E-2093 Nitromethane 1.128 101.6 304.8 ’ DLUal 2.540 1.895 

E-2094 Nitromethane I.128 101.6 304.8 f DINal 5.080 1.723 

‘PO40 lens, 12.7~mm TNT, and 0.1524-mm Mylar. 
bP-08 I lens, 12.7-mm TNT. and 0.1524~mm Mylar. 
‘P- I20 lens, 25.4-mm TNT, and 0.1524~mm Mylar. 

8A-1971 NM/TNM’ 1.197 50.8 57.15 b Dllral 6.35 2.042 13.8 

SA-1972 NM/TNMC 1.310 50.8 57.15 b Dural 6.35 2.277 15.6 

8A-2228 NM/TNMd 1.397 50.8 57.15 b Dural 6.35 2.39 16.8 

‘One mole of nilromethane to 0.071 mole tetranitromcthanc with a detonation velocity of 6570 m/s. 

bP-022 lens and 5thr1rn Comp B. 

‘One mole of nitromethane to 0.25 mole tetranitromethane with a detonation velocity of 6880 m/s. 

dOne mole of nitromethane to 0.50 mole tetranitromethane with a detonation velocity of 6780 m/s. 



E- 1492 PBX 9010 1.784 508 50.8 a Dud 1.308 3.375 32.8 
E-1493 PBX 9010 I .784 508 50.8 B Dud 2.068 3.276 
E-1494 PBX 9010 1.781 254 25.4 a DlUal 2.070 3.005 

‘SE-I detonator and 6.J-mm tetr-I pellets. 

E-2154 PBX 9404” 0.969 101.6 300 b Plexiglas 6.35 3.183 9.18 
E-2155 PBX 9404’ 0.969 101.6 300 b Plexiglas 24.05 3.119 

‘Detonation velocity is 5905 m/s. 

bP-120 lens and 25.4 mm TNT. 

E-2128 
E-2 127 
E-2032 
E-2033 
E-2033 

E-2345 
E-2368 
E-236 1 
E-2228 
E-2230 

E-2034 
E-2037 

\o 

PBX 9404 
PBX 9404 
PBX 9404 
PBX 9404 
PBX 9404 

PBX 9404 
PBX 9404 
PBX 9404 
PBX 4404 
PBX 9404 

PBX 9404 
PBX 9404 
PBX 9404 
PBX 9404 
PBX 9404 

1.844 12.7 101.6 
1.844 12.7 101.6 
I .844 12.7 101.6 
1.844 12.7 101.6 
1.844 12.7 304.8 

1.844 12.7 304.8 P- 120 lens 2024 ST Dud 4.55 3.1 
1.844 12.7 101.6 P-040 lens Magnesium 3.34 4.18 
1.844 12.7 101.6 P-040 lens Magnesium 3.72 4.14 
1.844 12.7 101.6 P-040 lens Magnesium 5.00 4.10 
1.844 12.7 101.6 P-040 lens Magnesium 7.83 3.95 

1.844 25.4 203.2 P-080 lens 2024 ST Dural 2.20 
1.844 25.4 203.2 P-080 lens 2024 ST Dural 2.50 
1.844 25.4 203.2 P-080 lens 2024 ST Dural 4.50 
1.844 25.4 203.2 P-080 lens 2024 ST Dural 6.35 
1.844 25.4 203.2 P-080 lens 2024 ST Dural 12.70 

P-040 lens 2024 ST Dural 3.23 3.12 
P-040 lens 2024 ST Dural 4.44 3.03 
P-040 lens 2024 ST Dural 6.36 2.92 
P-040 lens 2024 ST Dud 12.71 2.57 
P- 120 lens 2024 ST Dud 3.27 3.20 

3.45 
3.45 
3.39 
3.33 
3.075 

30.3 

31.2 

30.6 

33.5 



=: 

Shut 
No. Explosive 

Densi tj 

Idcm!) 

Charge Charge 
Length Diameter 

(mm) (mm) 

E-2038 
E-2775 
E-2176 
E-2177 
E-2778 

E-2058 
E-2039 
E-2044 
E-208 I 
E-2082 

PBX 9404 
PBX 9404 
PBX 9404 
PBX 9404 
PBX 9404 

PBX 9404 
PBX 9404 
PBX 9404 
PBX 9404 
PBX 9404 

1.844 25-4 203.2 

1.844 50.8 304.8 
1.844 50.8 304.8 
1.844 50.8 304.8 
1.844 50.8 304.8 

1.844 101.6 304.8 
1.844 101.6 304.8 
1.844 101.6 304.8 
I .844 101.6 304.P 
1.844 101.6 304.8 

E-2083 PBX 9404 1.844 101.6 304.8 P- 120 lens Plexiglas 
E-2084 PBX 9404 1.844 101.6 304.8 P-120 lens Plexiglas 

Booster 

P-080 lens 
P- 120 lens 
P- 120 lens 

P- 120 lens 
P- 120 lens 

P-120 lens 
P- 120 lens 
P- 120 lens 
P- 120 lens 
P- 120 lens 

‘Believed to be two dimensional. 

E- 1480 PBX 9404 03 1.844 76.2 25.4 P-022 lens Dud 
E-1481 PBX 9404-U 1.844 76.2 25 4 P-022 lens Dural 
E 1482 PBX 9404-03 I .844 76.2 25.4 P-022 lens Dural 
E-1484 PBX 940403 1.844 76.2 25.4 P-022 lens Dud 

Plate 
Material 

Plate Free-Surface Effective 
Thickness Velocity C-J Pressure 

(mm) (mm&) (GW 

2024 ST Dural 25.40 2.675 
2024 ST Dural 2.81 3.61 35.8 
2024 ST Dural 4.59 3.61 
2024 ST Dud 12.17 3.47 
2024 ST Dural 21.0 3.27 

2024 ST Dural 3.13 
2024 ST Dural 25.4 
2024 ST Dural 50.9 
Plexiglas 6.0 
Plexiglas 12.0 

E-1483 PBX 9404-03 1.844 76.2 25.4 P-022 lens Dural 

24.5 
51.0 

-- -- 

3.90” 37.5 
3.45” 
3.02’ 
6.06 77 7 I ..* 

5.65” 
5.34” 
4.66” 

4.963 3.31 
3.843 3.451 
1.311 3.530 
0.930 3.589 
0.544 3.812 

-0 r 
5 x1: 
> 
r: 
r: 
77 
K 
F 
-I 
0 
z 

2 

1 



E-1474 PBX 9404-03 1.836 152.4 50.8 P 022 lens Dural 0.919 3.920 
E-1475 PBX 9404 03 1.838 152.4 50.8 P-022 lens Dural 1.295 3.880 
E- 1476 PBX 940403 1.837 152.4 50.8 P-022 lens Dural 3.843 3.724 
E-1479 PBX 9404-03 I.837 152.4 50.8 P-022 lens Dural 4.963 3.70 

E- 147: PBX 9404-03 I.837 1524 50.8 P-O?’ Lb lens Dural 6.137 3.673 

E-14’? PBX Y4O-l 03 1.838 152.4 50.8 P-022 lens Dural 0.536 4.105 

E-1455 PBX 9404-03” 1.831 508 50.8 

E-1456 PBX 9404-03’ 1.837 508 50.8 
E-1457 PBX 940403’ 1.843 254 25.4 

E-1458 PBX 940403” 1.843 254 25.4 
-.__ .---- 
‘Detonation velocity is 8806 m ‘5. 

bSE l detonator and a 12.7.mm tetryl pellet with unconfined charges. 

b Dural 1.295 3.685 37.6 

b DtUal 2.063 3.545 

b Dural 2.013 3.381 
DuLlI I.205 3.467 -~ .--.- -____ 

E-956 PBX 9404-05 1.832 69.85 69.85 P-022 lens Dural 
E-957 PBX 940405 1.832 69.85 hY.85 P-022 lens Dural 

E-1247 PBX 9404-05 1.832 69.85 69.85 P-022 lens Copper 
E- 1248 PB X 9404-05 1.832 69.85 69.85 P-022 lens Copper 

E-1252 PBX 940405 1.832 69.8-c 69.85 P-022 lens Plexiglas 
E-1253 PBX 9404-o: 1.832 69.85 69.115 P-022 lens Plexiglas 
E 1259 PBX 9404-05 1.832 69.85 69.85 P-022 lens Plexiglas 

0.404 3.971 
1.958 3.558 

0.302 2.439 

0.305 2.435 

0.635 5.983 

0.622 6.183 

0.612 6.556 



N Charge 
Diameter 

(mm) 

Free-Surface 
Velocity 

(mm/cls) 

Effective P 

C-J Pressure 2 
GW 

K 
;r! 
L 
z 

Explosive 

PB x 9404-05 
PBX 9404-05 
PBX 9404-05 
PBX 940405 
PBX 940405 

Charge 
Density Length 
(dcm”) (mm) 

1.833 209.5 
1.833 209.5 
1.833 209.5 
1.833 209.5 
1.833 209.5 

Plate 
Material 

Dllral 
DINal 
DIIA 
Dud 
Dural 

Plate 
Thickness 

(mm) 

4.826 
3.691 
2.311 
1.951 
1.146 

Shot 
No. 

E-1131 
E-1098 
E-1132 
E-l 133 
E-l 134 

Booster 

69.85 
69.85 
69.85 
69.85 
69.85 

3.883 
3.902 
3.954 
3.909 
3.968 

E-1154 PBX 9404-05 1.833 209.5 69.85 

E-1170 PBX 940405 1.833 209.5 69.85 

E-l 153 PBX 940405 1.833 209.5 69.85 
E-959 PBX 9404-O-5 1.833 209.5 69.85 

E-1097 PBX 9404-05 1.833 209.5 69.85 

B 

P 

1 

P-022 lens 
P-022 lens 

Dural 1.135 3.964 
Dlld 0.541 4.036 
Dural 0.554 3.968 
Dural 0.429 4.317 
Dllral 0.512 3.928 

E-1130 PBX 940405 1 .a33 209.5 69.85 P-022 lens DUKII 0.556 3.996 
E-958 PBX 9404-05 1.833 209.5 69.85 P-022 lens DlUal 1.958 3.854 

‘Pa40 lens. 25.4mm Baratol. and 2.55-mm nickel. 

E-1415 PBX 9404-05 1.833 209.5 69.85 
E-1416 PBX 9404-05 1.833 209.5 69.85 
E-1417 PBX 940405 1.833 209.5 69.85 

E-1418 PBX 9404-05 1.833 209.5 69.85 
E-1419 PBX 940405 1.833 209.5 69.85 

Dural 4.610 3.278 
DUKil 3.200 3.332 
Dural 2.819 3.365 
Dud 2.398 3.350 
Dural 2.073 3.392 

E- 1420 PBX 9404-05 1.833 209.5 69.85 

E-1421 PBX 9404-05 1.833 209.5 69.85 

E-1423 PBX 9404-O-5 1.833 209.5 69.85 

E- 1427 PBX 9404-05 1.833 209.5 69.85 

E- 1426 PBX 9404-05 1 .a33 209.5 69.85 

Dural 1.681 3.412 
Dural 1.303 3.434 
Dural 0.538 3.629 
Dural 0.536 3.790 
Dural 0.144 3.537 



E-1425 PBX 9404-05 1.833 209.5 69.85 ’ Dural 0.833 3.694 
E- 1424 PBX 9404-05 1.833 20Y.5 69.85 B Dural 0.917 3.461 
E- 1422 PBX 9404-05 1.833 209.5 69.85 ’ Dural 0.917 3.547 

‘SE-I detonator and a 6.35-mm tetryl pellet 

E-4829 PBX 9502 1.887 12.5 1 203.2 
E-4823 PBX 9502 1.889 12.48 203.2 
E-4822 PBX 9502 1.889 12.4tl 203.2 
E-4821 PBX 9502 1.888 12.48 203.2 

E 4866 
E-4832 
E-483 1 
E-4830 
E-4865 

1.888 
1.885 
1.890 

1.889 
.891 

25.00 203.2 
24.98 203.2 
24.99 203.2 
24.99 203.2 
24.97 203.2 

E-4864 
E-486 1 
E-4867 
E-48 34 
E-4833 

PBX 9502 
PBX 9502 
PBX 9502 
PBX 9502 
PBX 9502 

PBX 9502 
PBX 9502 
PBX 9502 
PBX 9502 

.891 

.889 

.889 

.889 

E-4907 

PBX 9502 1.887 

PBX 9502 1.890 

25.00 203.2 
49.98 203.2 
49.95 203.2 
49.99 203.2 
49.97 203.2 

49.96 203.2 B 

2024 ST Dural 3.20 2.999 28.5 
2024 ST Dural 4.42 2.96 1 
2024 ST Dural 6.32 2.858 
2024 ST Dwal 12.55 2.443 

2024 ST Dural 3.05 3.187 
2024 ST Dural 3.19 3.123 
2024 ST Dural 6.31 2.935 
2024 ST Dural 12.55 2.7YO 
2024 ST Dural 12.53 2.745 

2024 ST Dural 24.96 
2024 ST Dural 6.32 
2024 ST Dural 6.36 
2024 ST Dural 12.56 
2024 ST Dural 25.03 

2024 ST Dural 50.55 

28.5 

2.533 
3.162 28.5 
3.132 
2.890 

2.708 

P 

5 
2.413 Lb 

c. -- 

‘P-08 I lens. 5 1.0.mm Camp B-3. and 6.3.mm 2024 ST Dural. It sends a shock of about 215 kbar Into the PBX 9502 with a run distance of -2.4 mm. 



Plate Free-Surface 
Thickness Veloci@ 

(ml.4 (mm/cl4 

EffecGve F 
> 

C-J Pressure $ 

V-J’4 
5 

F 
E 
2 

z 
Shot 
NO. Explosive 

PETN’ 
PETN” 
PETNn 
PETN’ 
PETNa 

Density 

(g/cm’) 

E-1378 
E-1368 
E-1372 
E 1377 
E-1376 

1.648 
1.648 
1.648 
1.648 
1.648 

E 1375 PETN” 1.648 
E-1379 PETN” 1.648 
E 1374 PETN’ 1.648 
E-1497 PETNC 1.670 

E-1498 PETN’ 1.670 

E-1499 PETN 1.670 
E 1405 PETNd 1.670 

E- 1406 PETNd 1.670 
E-1404 PETNd 1.670 
E-1407 PETN” 1.670 

E-1408 PETNd 1.670 
E-1409 PETNd 1.670 

Charge Charge 

La%h Diameter 

(mm) (mm) 

383 41.65 
383 41.65 
383 4 I .65 
383 41.65 
383 41.65 

383 41.65 
383 41.65 
383 41.65 
3x9 41.65 
389 41.65 

389 41.65 
374 41.65 
374 41.65 
374 41.65 
374 41.65 

374 41.65 
374 41.65 

Plate 
Material Booster 

Dural 6.345 2.935 
Dural 4.963 2.939 
Dural 2.913 2.948 
Dural 1.989, 2.995 
Dural 1.306 3.003 

Dural 0.920 3.062 
Dural 0.752 3.093 
Dural 0.569 3.230 
Dural 5.362 3.018 
Dural 2.819 3.078 

DlXal 1.694 3.108 
Dural 6.134 2.990 
Dural 3.848 3.080 
Dural 1.682 3.117 
Dural 0.91’ 3.150 

b 

b 

Dural 0.544 3.254 
Dural 0.414 3.305 - 

‘Coarse grain with a detonation velocity of 7923 m/s. 

%E-I detonator and a 6.35.mm tetryl pellet. 

‘Coxse grain with a detonation velocit>- or7995 m’s, 

‘Fine grain w-ith a detonation velocity of 7974 m. s. 



E-1985 TATB’ 1.876 254 25.4 h Dural 2.502 2.Rl2 ?I.! 
E 1986 T-\TB” 1.876 254 25.4 P Dural 1.499 3.011 
E-1981 TATB’ 1.874 508 50.8 b Dural Z..rlZ 3.066 
E-1993 TATB” 1.874 508 50.8 h Dural 1.503 3.25; -. _--...- - ~ -. 

‘IIetonalion velocity is 7791 m,‘s. 

“SE-I detonator and a 12.7.mm tctryl pellet. 

E-2183 TNT 0.733 101.6 
E 2182 TNT 0.731 101.6 

‘P- I20 lens and 25.4.mm TNT. 

E-1394 TNT” 
E-1387 TNT’ 
E 1388 TNT’ 
E- 1389 TNT” 
E- 1390 TNT’ 

E-1391 TNT’ 
E-1392 TNT’ 
E-1393 TNT’ 

1.05 1 625.3 
1.050 625.3 
1 .a52 625.3 
1.051 625.3 
1.051 625.3 

1.05 1 625.3 
1.051 625.3 
1 .a5 1 625.3 

-- 

6OY.6 B Plexiglas 6.27 2.727 5.86 
609.6 B Plexiglas 24.23 2.554 -- ..-- 

78. I 
78. I 
78.1 
78.1 
78.1 

78.1 P-022 lens Dural 0.907 2.057 
78.1 P-022 lens Dud 0.340 2.533 
78.1 P-022 lens Dud 0.749 2.164 

P-022 lens Dural 
P-022 lens Dural 
P-022 lens Dural 
P-022 lens Dural 
P-022 lens Dural 

IO.?23 1.403 
6.789 1.443 
4.516 1.600 
2.903 1.697 
1.735 1.827 

11.0 

- 
‘Confined by S.@mm-thick brass. 

E-1441 TNT 1.631 625.3 78.1 P-022 lens Dural 7.835 2.541 
E 1442 TNT 1.628 625.3 78.1 P 022 lens Durd 1.727 2.648 
E-1443 TNT 1.630 625.3 78.1 P-022 lens Dural 0.83 1 2.792 
E-1445 TNT 1.631 625.3 78.1 P-022 lens Dural 0.539 3.053 
E-1446 TNT 1.631 625.3 78.1 P-022 lens Dural 0.379 3.188 

‘VI 



Charge Plate Free-Surface 
Thickness Velocity 

(mm) (mm/us) 

Effective P 
C-J Pressure 

2 
(GW > ~_-.- 

2 
r 
6 
> 4 

3 

Shot 
No. 

Density 

(p/cd 

Charge 

Length 

(mm) 

E-1437 TNT 1.629 625.3 
E-1438 TNT 1.631 625.3 

78.1 P-022 lens Dural 6.160 2.434 
78.1 P-022 lens Dural 4.630 2.476 

E-1266 TNT 1.633 762.0 50.8 
E-1270 TNT 1.633 762.0 50.8 
E 12X2 TNT 1.633 762.0 50.8 
E-1263 TNT 1.633 762.0 50.8 
E- 1264 TNT 1.633 762.0 50.8 

E-1265 TNT 1.633 762.0 50.8 
E-1279 TNT 1.633 762.0 50.8 
E-1272 TNT I.633 762.0 50.8 
E-1273 TNT 1.633 762.0 50.8 
E-131 1 TNT 1.633 245.8 50.8 

E-1298 TNT 1.633 245.8 50.8 
E-1323 TNT 1.633 245.8 50.8 
E-1304 TNT 1.633 245.8 50.8 
E-1307 TNT 1.633 245.8 50.8 
E-1300 TNT 1.633 245.8 50.8 

E-1301 TNT 1.633 245.8 50.8 
E-1274 TNT 1.633 762.0 50.8 

Plate 
Material Booster 

2024 Dural 4.293 2.395 
2024 Dural 5.438 2.367 
2024 Dural 6.335 2.35 1 
2024 Dural 1.148 2.600 
2024 Dural 1.943 2.538 

2024 Dural 2.812 2.468 
2024 Dural 0.554 3.021 
2024 Dural 0.625 2.890 
2024 Dural 0.775 2.778 
Plexiglas 6.769 3.551 

Plexiglas 4.859 3.596 
Plexiglas 3.660 3.909 
Plexiglas 2.540 3.706 
Plexiglas 1.943 4.102 
Plexiglas 1.313 4.204 

Plexiglas 0.793 4.543 
Plexiglas 1.316 4.563 

%-I detonator and a 6.35-mm tctryl pcllct. 



E-905 TNT” 1.639 508 25.4 b Dural 2.65 2.151 15.5 
E-906 TNT’ 1.639 203 25.4 b Dural 2.65 2.361 18.0 
E-901 TNT’ 1.639 254 25.4 h Dtlral 2.65 2.392 18.3 
E-923 TNT’ 1.639 305 25.4 b Dud 2.65 2.319 18.2 
E-94 1 TNT” 1.639 406 25.4 b DlUal 2.68 2.362 18.1 

‘TNT was encased in S.@mm-thick brass tubes. 

blE15 detonator and a 127.mm tetryl pellet 

8A-1863 TNT” 1.455 304.8 203.2 b 2024 Dural 3.81 2.398 171.8 
8A-1890 TNT 1.455 304.8 203.2 b 2024 Dud 6.35 2.315 

8A 1894 TNT” 1.455 304.8 203.2 b 2024 Dud 12.70 2.355 
8A-I 893 TNT” 1.455 304.8 203.2 h 2024 Dud 25.40 2.254 
8A-1864 TNT’ 1.455 228.6 203.2 b 2024 Dud 3.81 2.402 
RA-1886 TNT’ 1.455 609.6 203.2 b 2024 Dural 3.81 2.397 

‘Liquid TNT at 92°C. See J. Chem. Phys. 3L 653 (1960). 

bP-080 lens. 50.8.mm Comp B, and 31.75.mm Micarta. 



Shoi 
No. Explosive 

Charge Charge Plate Free-Surface Effective =1 
Density Length Diameter Plate Thickness Velocity C-J Pressure 5 

(g/cm’) (mm) (mm) Booster Material b@ (md-4 W4 F - - - 
E-913 Toluene/NM’ 1.088 304 19.0 h Dud 2.66 1.533 10.1 2 
E-914 Toluene/NM’ I .088 508 31.7 b Dud 2.66 1.597 F 

E-915 Toluene/NM” 1.088 813 50.8 b Dud 2.66 1.601 E 4 
“14.5 ~1% toluene,‘85.5 wt% nirromelhane with a detonation velocity of 5850 m/s. confined by 6.35.mm-hick brass. 

hP-O22 lens and 25.4.mm Comp B. 

E-1451 X-0007” 1.738 508 50.8 b Dural 1.295 3.189 3 1.0 
E-1452 x-0007’ 1.738 508 50.8 b Dural 2.068 3.094 
E-1453 x-OOO78 1.138 254 25.4 b Dural 2.068 2.902 
E-1454 x-OOO78 1.738 254 25.4 b Dural 1.295 3.03 1 

‘86.36 w-t% HMX/l3.64 wt% Estane with a detonation velocity of 8358 m,‘.s. 

hSF.-I detonator and a 127.mm tetryl pellet with unconfined charges. 

E-1501 X-0008” 1.767 508 50.8 b Dural 2.073 3.203 32.4 
E-1502 X-0008” 1.767 508 50.8 h Dural I.3011 3.273 
E-1503 X-OO08B 1.768 254 25.4 h Dural 1.318 3.201 
E- I504 X-OOOR6 1.768 254 25.4 b Dural 2.065 3.037 

‘119.97 wt% HMX/10.03 wt% Estanc with a detonation velocity of !I500 m/s. 

bSE-I detonator and a 6.35.mm tetryl pellet. 



E 1447 X-0009” 
E-1448 x-ooO98 
E 1449 x-OO09B 
E-1450 x 0009” 
E-1468 x-oO09B 

1.80 508 50.8 h Dural 2.068 3.237 33.8 
1.80 508 50.8 b Dural 1.308 3.369 
I .80 254 25.4 b Dural 1.303 3.219 
1.80 254 25.4 b Dural 2.065 3.079 
1.80 152.4 50.8 P-022 lens Dural 6.139 3.221 

E- 1478 X-0009” I.80 152.4 50.8 P-022 lens DlUal 4.963 3.244 
E-1469 x-0009” 1.80 152.4 50.8 P-022 lens Dural 3.846 3.264 
E-1470 x-OoO98 I .80 152.4 50.8 P-022 lens Dural 1.303 3.422 
E-1471 X-0009” 1.80 152.4 50.8 Pa22 lens Dural 0.917 3.452 
E- 1472 X-0009” 1 .A0 152.4 50.8 P-022 lens Dural 0.539 3.704 

93.44 wt% lIMX/6.56 Estanr with a detonation velocity of 8672 m, s. 

!SE-I detonator and a 127.mm tetryl pellet with unconfined charges. 

B-5327 X-01 18” 1.711 508 50.8 b Dural 1.041 
B-5326 X-0118’ 1.711 508 50.8 b Dural 2.306 
B-5329 X-01 18” 1.712 254 25.4 b Dural 1.041 

“64.88 N$% uiuoguanidinei29.68 wt% HMX/5.43 w-t% Estane with detonation velocity of 8378 m/s. 

bSE-I detonator and a tctryl pellet with unconfined charges. 

3.182 30.1 
2.960 
3.057 

E-1522 x-ol438 1.791 508 50.8 b Dural 2.459 3.271 34.3 
E-1523 X-0143” 1.797 508 50.8 b Dural 1.412 3.454 
E-1520 X-0143’ I .800 254 25.4 b Dural 2.464 3.158 
E 1521 x-o1438 1.800 254 25.4 b Dural 1.405 3.362 

9.19 wt% DATB/85.58 wt% HMX/5.22 ~1% Estane with a detonation velocity of 8573 m/s. 

?Zl detonator and a tetryl pellet with unconfined charges. 



z Charge Charge Plale Free-Surface Effective 
c 

Shot Density LW@ Diameter Plate Thickness Velocity C-J Pressure ;;! 

No. Explosive (p/cm’) (mm) (mm) Booster Material (m.4 (GPa) i 

E-1515 X-0183’ 1.811 508 50.8 b Dud 2.469 3.320 34.6 E 

E-1516 X-0183” 1.81 I 508 50.8 b Dural 1.689 3.422 E 
E-1517 X-0183’ 1.819 254 25.4 b DlUd 2.466 3.107 5 

E-1519 X-0183’ 1.819 254 25.4 h Dural 1.689 3.237 s! 
‘26.37 wt% nit.roguanidinc/65.68 ~1% HMX/7.95 ~1% Kcl-F wilh a detonation velocity of 8627 m/s. 
!?.E-I detonator and a tctryl pellet with unconfined charges. P 

1 

B-5315 x-O191S 1.824 508 50.8 b Dural 2.827 3.34 
B-5316 x-01918 1.824 508 50.8 b Dud 1.707 3.50 
B-5319 x-O191P 1.827 254 25.4 b Dural 1.699 3.391 

36.5 

E-5320 x-01918 1.827 254 25.4 b Dud 2.832 3.281 

‘93.07 wt% HMX/2.97 wt% NC/2.97 wt% CEF/O.99 wt% wax with a detonation velocity of 8720 m/s. 

bSE-I detonator and a 6.35-mm tctryl pellet. 

E-1459 X-O 192’ 1.854 254 25.4 
E-1460 X-0192” 1.854 254 25.4 
E-1461 X-0192’ 1.850 508 50.8 
E-1462 X-0192” 1.850 508 50.8 

‘85 WI% HMX/IS wt% Viton with a detonation velocity of 8430 m/s. 

bSEl detonatur and a 12.7-mm tctryl pellel with an uncotimed charge. 

b Dud 1.295 3.330 35.3 
b Dud 2.073 3.224 
h Dud 2.073 3.390 
b Dural 1.290 3.493 



E-1767 x-o2O48 1.908 508 50.8 b 
Dual 2.024 3.588 36.5 

E-1768 X-0204” 1.908 
508 50.8 

h 
DUd 1.250 3.617 

E-1771 X-0204” 1.908 254 
25.4 

b 
DLKal 2.024 3.352 

E-1772 X-0204” I.908 254 
25.4 

b 
Durd 1.247 3.405 

.- 

‘83.4 wt% HMX!16.6 at% Teflon with a detonation velocity of 8443 m, 5. 

!3CI detonator and a 12.7 mm tetryl pellet with unconfined charges. 

E-3759 x-02 19” 1.91 19.05 63.5 
b 

2024 Dud 0.734 3.408 27.8 

E-3758 x-02 19” 1.91 19.05 63.5 b 
2024 Dural 0.912 3.468 

E-3757 x-02 I 98 1.91 19.05 63.5 
h 

2024 Dural 1.499 3.267 

E 3753 x-02 1 9n 1.91 19.05 63.5 b 
2024 Dud 1.979 3.112 

E-3760 x-02 19” 1.91 19.0 63.5 
h 

2024 Dural 2.002 3.212 

E-3761 X-0219’ 1.91 19.05 63.5 h 
2024 Dural 2.492 3.119 

E-3752 x-02 19” 1.91 19.05 63.5 b 
2024 Dud 2.494 3.058 

E-3771 x-o219B 1.91 19.05 63.5 b 
2024 Dud 3.759 2.985 

E-3754 X-02 19’ 1.91 19.05 63.5 b 
6061 Dural 5.034 2.899 

E-3755 X-0219’ 1.91 19.05 63.5 h 
6061 Dural 7.536 2.785 

E-3756 x-02 19” 1.91 19.05 63.5 

E-3770 x-02 19” 1.91 19.05 63.5 

E-3769 X-0219’ 1.91 56.93 152.0 

E-3763 X-0219” 1.91 56.93 152.0 

E-3762 X-0219’ 1.91 56.93 152.0 

6061 Dural 10.036 2.636 

6061 Dural 10.114 2.614 

6061 Dural 5.050 3.174 27.8 

6061 Dural 7.600 3.068 

6061 Dural 19.020 2.789 

E-3 764 x 0219” 1.91 56.93 152.0 

E-3 768 X-0219’ 1.91 56.93 152.0 

6061 Dural 

6061 Dural 

30.404 

30.429 

2.622 

5.342 - 
‘90 wt% TATB/IO ~1% K&F. 

5 

bP-08 1 lens and 8.47.mm TNT. F 

2 ‘P-08 I lens and 25.4-mm TNT. 2 





AQUARIUM DATA 

PART II 
AQUARIUM DATA 

The aquarium experiment was developed to measure simultaneously detonation velocity 
and pressure, confinement effects, and the release isentrope from the Chapman-Jouguet 
state. It consists of an explosive cylinder placed in a water tank with two parallel 
transparent sides, as shown in Fig. 1. 

The explosive may be contained within a watertight tube or pipe if varied confinement is 
desirable. If the explosive is unaffected by water and is rigid, it can be placed directly in the 

Fig. 1. Water tank containing explosive column. 
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water tank without confinement. The explosive cylinder is detonated from above. As the 
detonation wave travels downward, an oblique shock wave radiates into the water, and the 
gaseous products behind the detonation front expand. 

Several photographic exposures are taken of the detonation front, the shock waves in the 
water, and the expanding tube-water interface (or bubble-water interface if the tube is 
absent). This optical data, shown schematically in Fig. 2, is used to infer detonation 
velocity, detonation pressure (C-J states), and the release isentrope of the detonation 
products.‘-3 

The 40-mm image intensifer camera (1%) that is used was fabricated at Los Alamos 
National Laboratory.4 The 4@mm I’C tube can resolve approximately 16 line pairs per 

I TUBE-WATER 

DETONATION 

Fig. 2. Schematic diagram of typical 1% record. Three exposures (1, 2, 
and 3) are shown here. 
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millimeter over the whole frame and has a useful light gain of about 625. The exposure 
times in the experiments are approximately 175 ns. Photographic floodlights are used with 
four Fresnel lenses or a Mylar sheet, depending on whether collimated or diffused light is 
required. In specific cases of very high detonation pressures, index-of-refraction effects 
prevent observation of the expanding tube or bubble when collimated light is used. 

The actual photographic record of Shot C-4632 is shown in Fig. 3. In this test, ANFO 
(94 wt% NH,NO, and 6 wt% fuel oil) was contained in a IO-cm-diam Plexiglas tube. 
Positions of detonation fronts, shock waves, and tube-water interfaces for three exposures 
are the same as those shown schematically in Fig. 2. 

We present the aquarium test data with a description of each explosive; its confinement, 
if any; the time between I*C exposures; and the x,y-position coordinates of the bubble or 
tube-water interfaces and of the shock fronts. No corrections were made for index- 
of-refraction effects, and no interpretation of the data is given. Previous interpretations, 
where attempted, are presented in Refs. 1 through 3. 

Fig. 3. I*C photograph for Shot C-4632, a lo-cm-diam Plexiglas tube 
containing ANFO. 
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Clay pipe was often used as the contining tube. Density, porosity, and ultrasonic wave 
velocity were measured at various locations on one particular pipe.’ Longitudinal and 
shear wave velocities, C, and C,, were measured for radial propagation directions, and 
these are given in Table I. 

TABLE I. Ultrasonic Wave Velocities for 
Clay Pipe 

(&ii+) 
Porosity C, cs 

(%I (mm/w) Idw) 

2.342 0.6 4.31 2.96 
2328 2.2 4.33 2.94 
2.315 1.4 4.18 2.89 
2.339 1.5 4.3 1 2.98 
2.315 2.5 4.45 2.94 
2.308 0.8 4.49 3.03 
2.451 1.1 4.35 2.94 
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Data List 
ANFO, p0 = 0.76 g/cm’, Shot C-5084 ........................ 29 
ANFO, p,, = 0.78 g/cm’, Shot C-5147 ........................ 36 
ANFO, p,, = 0.787 g/cm’, Shot C-4688 ....................... 43 
ANFO, p0 = 0.793 g/cm’, Shot C-4678 ....................... 47 
ANFO, p,, = 0.80 g/cm’, Shot C-5058 ........................ 52 
ANFO, p0 = 0.896 g/cm3, Shot C-4700 ....................... 58 
ANFO, p0 = 0.897 g/cm3, Shot C-4652 ....................... 62 
ANFO, p0 = 0.901 g/cm3, Shot C-4664 ....................... 66 
ANFO, p0 = 0.931 g/cm3, Shot C-4768 ....................... 71 
ANFO, p,, = 0.954 g/cm3, Shot C-4632 ....................... 77 
ANFO with distributed charge, p = 0.797 g/cm3, Shot C-4717 ........... 85 
ANF0/7.5 wt% aluminum, p0 = 1.10 g/cm’, Shot C-4748 ............. 89 
ANF0/7.5 wt% aluminum, p0 = 1.11 g/cm3, Shot C-4752 ............. 92 
ANF0/7.5 wt% aluminum, p,, = 0.77 g/cm’, Shot C-5125 ............. 97 
ANF0/7.5 wt% aluminum, p0 = 0.874 g/cm3, Shot C-4724 ............. 104 
ANF0/7.5 wt% aluminum, p0 = 0.877 g/cm’, Shot C-4707 ............. 107 
ANF0/7.5 wt% aluminum, p0 = 1.06 g/cm3, Shot C-4743 ............. 111 
ANFO/lO.B wt% aluminum, p,, = 0.80 g/cm’, Shot C-5088 ............. 114 
ANF0/18.91 wt% aluminum, p0 = 0.93 g/cm3, Shot C-5066 ............ 121 
ANF0/19.32 w-t% aluminum, p0 = 0.90 g/cm’, Shot C-5097 ............ 127 
DBA-1, p0 = 1.47 g/cm’, Shot C-4691 ....................... 133 
DBA-1, p,, = 1.496 g/cm3, Shot C-4663 ....................... 137 
Destex, p,, = 1.696 g/cm’, Shot C-4716 ....................... 141 
Nitromethane, p0 = 1.13 g/cm’, Shot C-4868 .................... 143 
Nitromethane, p,, = 1.13 g/cm3, Shot C-5017 .................... 148 
PBX 9404, p,, = 1.84 g/cm’, Shot C-4728 ...................... 153 
PBX 9404, p0 = 1.84 g/cm3, Shot C-4785 ...................... 156 
PBX 9404, p0 = 1.84 g/cm3, Shot C-498 1 ...................... 159 
PBX 9404, p0 = 1.844 g/cm’, Shot C-4769 ..................... 162 
PBX 9407, p0 = 1.6 g/cm3, Shot C-4809 ...................... 166 
PBX 9407, p0 = 1.61 g/cm’, Shot C-4628 ...................... 169 
PBX 9407, pO= 1.61g/cm3,ShotC-5023 ...................... 173 
PBX 9501, p,,= 1.84 g/cm3, Shot C-4971 ...................... 183 

PBX 9501, p0 = 1.84 g/cm’, Shot C-4972 ...................... 188 
PBX 9501, p,, = 1.84 g/cm3, Shot C-5167 ...................... 193 
PBX 9501, p0 = 1.84 g/cm’, Shot C-5168 ...................... 197 

PBX 9502, p,, = 1.891 g/cm’, Shot C-5149 ..................... 202 
PBX 9502, p0 = 1.893 g/cm3, Shot C-4976 ..................... 213 
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RDX/Fairy dust, p,, = 1.718 g/cm’, Shot C-4730 .................. 218 
Stratablast-C, p0 = 1.188 g/cm3, Shot C-4771 .................... 221 
TAL-I005E, pO= 1.304 g/cm3, Shot C-4791 .................... 224 
TAL-1005E, p,, = 1.304 g/cm’, Shot C-4805 .................... 227 
TNT Flake #l, p0 = 0.762 g/cm3, Shot C-4692 ................... 232 
TNT Flake #I, p,, = 0.849 g/cm’, Shot C-4695 ................... 236 
X-0320, p. = 1.880 g/cm3, Shot C-5034 ....................... 239 
X-0321, p,, = 1.881 g/cm3, Shot C-4992 ....................... 246 
X-0341, p,, = 1.908 g/cm’, Shot C-5036 ...................... 249 
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Material: ANFO Shot no.: C-5084 

Experimenter: S. Goldstein Date: November 25, 1980 

Charge diameter: 10 cm Charge length: 91.4 cm 

Initial density: 0.76 g/cm’ Temperature: 277 K 

Confinement: 1.6-cm clay pipe in water 

Booster: One lE23 detonator, one P-040 lens, and two lO.Zcm-diam by 1.3~cm-long 
Comp B charges 

Exposures of image intensifier camera: Two 

Time between exposures: 29.02 ps Detonation velocity: 2.88 km/s 

Notes: ANFO is Gulf N-C-N 100 manufactured by Gulf Oil Chemical Co., Merriam, 
Kansas 

SHOT 5084 - CAMERA 1 SHOT 5084 - CAMERA 2 

0 1000 
X - MILLIMETERS 

1000 

z 
F 
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> 

0 1000 
X - MILLIMETERS 

29 
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SHOT 5084 - Camera 1 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 2 

Left Right 

n - x (mm) y (mm] n 

1 412.8 583.9 ; 

x (mm) y (mm) 

587.6 613.8 
2 415.4 556.0 6 585.5 585.8 
3 416.8 528.1 7 581.7 557.8 
4 435.0 400.0 8 578.7 529.9 

9 565.0 404.6 

SHOCK FRONT POSITIONS 

Left 

Exposure 1 

Right 

n - 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

x (mm) Y 
290.2 748.2 
289.5 734.2 
290.9 720.1 
292.2 706.0 
295.9 691.9 
300.6 677.8 
305.5 663.7 
311.7 649.6 
319.5 635.6 
327.1 621.6 
335.9 607.4 
347.3 593.3 
358.2 579.2 
370.5 565.1 
383.3 551.0 
397.5 537.0 
410.5 522.9 
419.0 508.9 
426.7 494.8 
435.0 480.6 

n - 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

x (mm) Y 
702.7 753.6 
703.0 739.7 
702.5 725.7 
700.4 711.7 
697.7 697.7 
693.9 683.8 
688.6 669.8 
682.6 655.6 
675.7 641.7 
668.4 627.8 
659.4 613.8 
649.6 599.7 
639.5 585.7 
627.8 571.7 
615.6 557.7 
602.2 543.8 
588.9 529.8 
578.7 515.9 
570.9 501.9 
565.0 488.0 
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Exposure 2 

Left Right 

n x (mm) Y 
50 245.3 749.4 
51 245.4 735.4 
52 245.6 721.5 
53 246.0 707.5 
54 247.9 693.5 
55 250.7 679.5 
56 253.7 665.5 
57 258.4 651.6 
58 263.0 637.6 
59 268.9 623.7 
60 276.4 609.7 
61 283.9 595.7 
62 291.8 581.7 
63 300.4 567.7 
64 310.9 553.7 
65 320.4 539.8 
66 330.9 525.9 
67 343.4 511.9 
68 354.5 497.9 
69 367.8 483.9 
70 379.4 469.9 
71 392.8 455.9 
72 404.7 441.9 
73 419.1 428.0 
74 428.1 414.0 
75 435.0 400.0 

n - x (mm) 

76 746.7 
77 747.4 
78 747.4 
79 747.3 
80 745.5 
81 743.3 
82 739.8 
83 735.8 
84 731.4 
85 726.0 
86 719.5 
87 713.0 
88 704.7 
89 695.5 
90 687.2 
91 676.5 
92 666. I 
93 655.5 
94 642.0 
95 629.7 
96 617.9 
97 604.8 
98 592.4 
99 583.6 

100 572.5 
101 565.0 

Y 
756.3 
742.2 
728.2 
714.1 
700.0 
685.9 
671.8 
b57.7 
643.7 
629.6 
615.6 
601.5 
587.3 
573.3 
559.2 
545.2 
531.1 
517.1 
503.0 
489.0 
474.9 
460.8 
446.6 
432.8 
418.7 
404.6 

SHOT 5084 - Camera 2 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n x(mm) y (mm) n - x (mm) - y (mm) 

1 379.1 768.1 29 615.6 724.9 
2 380.1 754.0 30 613.0 710.7 
3 381.3 739.9 31 611.0 696.6 
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4 382.9 725.8 
5 384.2 711.7 
6 385.8 697.5 
7 388.7 683.5 
8 390.0 669.4 
9 392.4 655.4 

10 393.8 641.2 
11 394.7 627.1 
12 396.3 613.0 
13 397.2 598.9 
14 398.2 584.6 
15 399.9 570.5 
16 401.4 556.4 
17 402.9 542.4 
18 405.3 528.3 
19 407.4 514.0 
20 409.3 499.7 
21 410.8 485.7 
22 412.6 471.6 
23 4 14.4 457.4 
24 415.6 443.4 
25 417.0 429.4 
26 4 19.5 415.1 
27 420.3 401.1 
28 435.0 288.0 

32 608.4 682.6 
33 606.4 668.5 
34 604.6 654.5 
35 603.1 640.3 
36 601.4 626.1 
37 599.4 611.8 
38 597.1 597.7 
39 596.9 583.5 
40 596.4 569.3 
Al 595.3 555.3 
42 593.7 541.3 
43 592.1 527.0 
44 590.9 513.0 
45 589.6 498.8 
46 588.5 484.7 
47 586.9 470.7 
48 586.3 456.4 
49 585.1 442.3 
50 583.0 428.1 
51 581.5 413.9 
52 565.0 287.0 

Exposure 2 

Left Right 

n - 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

x (mm) Y n x (mm) y (mm) 

370.9 757.0 so 626.2 764.5 
371.6 742.8 81 626.4 750.5 
372.4 728.7 82 625.6 736.3 
374.8 714.6 83 623.7 722.0 
377.5 700.4 84 621.8 707.9 
379.2 686.1 85 620.2 693.8 
381.3 672.1 86 617.0 679.7 
383.8 657.9 87 613.7 665.7 
386.3 643.8 88 611.0 651.4 
386.6 629.5 89 609.6 637.4 
388.3 615.4 90 608.6 623.3 
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64 389.6 
65 390.8 
66 391.1 
67 392.1 
68 392.9 
69 396.5 
70 398.7 
71 400.6 
72 402.4 
73 403.7 
74 404.5 
75 405.4 
76 406.7 
77 407.9 
78 409.5 
79 435.0 

601.3 91 607.1 609.1 
587.2 92 605.4 580.8 
573.0 93 604.3 566.5 
558.8 94 602.8 552.4 
544.6 95 601.3 538.4 
530.6 96 599.9 524.2 
516.4 97 599.0 510.1 
502.1 98 597.3 495.9 
488.0 99 596.1 481.7 
473.9 100 595.0 467.7 
459.7 101 593.8 453.6 
445.7 102 592.4 439.5 
431.5 103 591.2 425.4 
417.5 104 590.4 411.4 
403.3 105 589.3 397.3 
205.2 106 587.9 383.1 

107 586.6 369.0 
108 585.1 354.9 
109 584.3 340.9 
110 565.0 200.0 

AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n - 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 

x (mm) Y 
176.3 781.1 
175.8 767.1 
175.0 753.0 
174.6 739.0 
175.9 724.8 
176.6 710.7 
179.1 696.6 
181.5 682.5 
183.9 668.4 
187.4 654.4 
191.3 640.3 
196.7 626.3 
201.7 612.0 
208.0 598.0 

n - 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 

x (mm) Y 
817.6 780.7 
819.1 766.6 
819.3 752.6 
819.3 738.4 
819.3 724.3 
818.1 7 10.2 
816.9 696.1 
814.0 682.0 
811.0 668.0 
807.0 653.9 
802.9 639.9 
797.8 625.7 
791.9 611.6 
786.3 597.5 
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125 214.9 
126 221.6 
127 228.6 
128 237.0 
129 245.9 
130 255.6 
131 265.3 
132 275.6 
133 285.6 
134 295.9 
135 306.7 
136 318.9 
137 330.8 
138 343.0 
139 355.3 
140 368.2 
141 381.0 
142 395.4 
143 407.5 
144 416.6 
145 425.5 
146 435.0 

583.8 161 
569.7 162 
555.7 163 
541.6 164 
527.6 165 
513.4 166 
499.3 167 
485.2 168 
471.1 169 
457.0 170 
443.0 171 
428.9 172 
414.8 173 
400.7 174 
386.6 175 
372.5 176 
358.4 177 
344.3 178 
330.3 179 
316.2 180 
302.1 181 
288.0 182 

Exposure 2 

780.1 583.4 
772.7 569.2 
765.4 555.2 
757.1 541.1 
748.1 527.0 
739.5 512.9 
730.0 498.7 
719.6 484.5 
708.9 470.3 
698.7 456.1 
688.6 442.0 
676.7 428.0 
665.2 413.9 
653.1 399.8 
641.2 385.6 
628.6 371.6 
616.2 357.4 
602.1 343.3 
590.4 329.3 
582.1 315.3 
570.4 301.2 
565.0 287.0 

Left Right 

n - 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 

x (mm) Y 
130.6 772.0 
130.7 757.9 
130.1 743.9 
129.6 729.8 
130.5 715.4 
131.3 701.4 
133.0 687.1 
135.1 673.0 
137.6 659.0 
140.8 644.9 
144.9 630.9 
148.9 616.8 
153.3 602.5 
159.4 588.4 

n - 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 

x (mm) Y 
862.4 778.7 
863.5 764.6 
863.5 750.6 
863.6 736.5 
863.2 722.3 
863.1 708.3 
861.9 694.1 
860.0 680.0 
857.6 666.0 
855.0 651.9 
851.8 637.9 
847.9 623.8 
843.1 609.6 
838.5 595.7 
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197 164.6 574.3 238 832.8 
198 170.9 560.1 239 826.9 
199 177.6 546.0 240 820.4 
200 185.6 531.8 241 813.8 
201 193.0 517.6 242 806.4 
202 200.4 503.4 243 798.6 
203 208.7 489.1 244 790.3 
204 218.4 474.9 245 781.8 
205 228.5 460.7 246 772.6 
206 238.5 446.6 247 762.7 
207 247.6 432.4 248 753.9 
208 256.7 418.2 249 743.5 
209 269.7 404.0 250 733.5 
210 280.3 389.7 251 723.5 
211 291.9 375.5 252 712.8 
212 303.9 361.3 253 701.4 
213 315.7 347.1 254 690.0 
214 327.0 332.9 255 677.9 
215 340.1 318.7 256 666.2 
216 352.5 304.6 257 653.7 
217 363.7 290.4 258 642.0 
218 376.9 276.1 259 628.9 
219 390.3 261.9 260 615.5 
220 403.8 247.7 261 602.7 
221 4 14.6 233.5 262 593.0 
222 425.8 219.3 263 582.2 
223 435.0 205.2 264 572.1 

265 565.0 

AQUARIUM DATA 

581.6 
567.4 
553.4 
539.3 
525.2 
511.1 
497.0 
482.9 
468.8 
454.7 
440.6 
426.6 
412.4 
398.3 
384.1 
370.0 
355.9 
341.7 
327.5 
313.4 
299.1 
284.9 
270.7 
256.6 
242.6 
228.4 
214.2 
200.0 
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Material: ANFO Shot no.: C-5147 

Experimenter: S. Goldstein Date: May 20, 1981 

Charge diameter: 10 cm Charge length: 91.4 cm 

Initial density: 0.78 g/cm’ Temperature: 292 K 

Confinement: 0.8-mm acetate pipe 

Booster: One lE23 detonator, one P-040 lens, and a lO.Zcm-diam by 2.5~cm-long 
Comp B charge 

Exposures of image intensifier camera: Two 

Time between exposures: 6 1.98 ps Detonation velocity: 2.84 km/s 

Notes: ANFO is Gulf N-C-N 100 manufactured by Gulf Oil Chemical Co., Merriam, 
Kansas. 

SHOT 5147 - CAMERA I SHOT 5147 - CACYRA 2 

* 

0 
0 IO00 

X - MILLIMETERS 

1000 

E E 
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> 

“0 1000 
X - MILLIMETERS 
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SHOT 5147 - Camera 1 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n - x (mm) y (mm) n - x (mm) y (mm) 

1 407.5 821.7 8 583.7 810.9 
2 412.1 788.9 9 580.1 778.1 
3 416.9 756.0 10 575.9 745.3 
4 421.8 723.3 11 572.8 712.5 
5 425.1 690.5 12 568.6 679.5 
6 429.0 657.5 13 562.9 646.7 
7 449.2 575.7 14 550.8 575.7 

Exposure 2 

Left Right 

n - x (mm) 

15 390.2 
16 397.4 
17 400.9 
18 404.3 
19 406.6 
20 410.6 
21 413.4 
22 415.2 
23 417.9 
24 420.5 
25 422.1 
26 424.8 
27 428.4 
28 436.4 
29 449.2 

Y n 

830.9 lo 
781.7 31 
748.8 32 
716.0 33 
683.1 34 
650.2 35 
6 17.4 36 
601.1 37 
568.2 38 
551.7 39 
535.3 
519.0 
502.5 
449.5 
400.0 

x (mm) y (mm) 

601.7 829.5 
596.0 780.3 
592.3 731.2 
586.5 682.0 
579.7 600.0 
578.2 567.1 
573.9 534.2 
569.7 501.5 
564.7 468.5 
550.8 400.0 
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SHOCK FRONT POSITIONS 

Left 

Exposure 1 

Right 

n - 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

x (mm) 

158.9 
168.7 
177.5 
186.7 
194.7 
203.8 
214.3 
225.5 
236.7 
250.0 
262.6 
276.5 
289.2 
302.7 
317.2 
332.4 
345.1 
363.3 
378.8 
396.8 
416.5 
449.2 

Left 

n - X(mm) 
85 54.5 
86 59.0 
87 64.4 
88 70.7 
89 77.0 
90 85.3 
91 94.0 
92 101.3 

Y n x 

2 

(mm) 

920.2 842.7 
903.7 63 835.1 
887.4 64 827.1 
870.9 65 818.6 
854.5 66 811.0 
838. I 67 800.3 
821.7 68 790.8 
805.3 69 780.9 
788.8 70 770.3 
772.4 71 758.3 
755.9 72 745.2 
739.6 73 732.4 
723.2 74 718.2 
706.8 75 705.6 
690.3 76 692.7 
674.0 77 679.4 
657.7 78 661.3 
641.3 79 645.4 
624.9 80 630.1 
608.5 81 614.4 
592.1 82 600.2 
575.7 83 579.6 

84 550.8 

Exposure 2 

Y 
925.4 
909.0 
892.5 
876.1 
859.7 
843.4 
826.9 
810.5 

n - 
118 
119 
120 
121 
122 
123 
124 
125 

Y 
937.0 
920.6 
904.1 
887.7 
871.2 
854.8 
838.5 
822.1 
805.6 
789.2 
772.7 
756.3 
739.9 
723.5 
707.1 
690.6 
674.2 
657.8 
641.4 
625.0 
608.6 
592.2 
575.7 

Right 

x (mm) y (mm) 

941.4 923.8 
935.8 907.4 
930.2 891.0 
923.1 874.7 
916.4 858.4 
908.4 842.2 
900.7 825.9 
892.3 809.4 
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93 110.6 794.0 126 884.1 793.1 
94 119.5 777.6 127 873.3 776.7 
95 129.3 761.1 128 863.4 760.5 
96 140.0 744.8 129 853.5 744.1 
97 150.4 728.4 130 843.0 727.7 
98 160.5 712.0 131 833.0 711.3 
99 172.4 695.6 132 820.9 694.8 

100 184.1 679.1 133 809.7 678.4 
101 195.9 662.7 134 797.6 662.2 
102 208.5 646.2 135 786.9 645.7 
103 220.3 629.9 136 774.5 629.5 
104 234.2 613.5 137 761.2 613.2 
105 246.8 597.1 138 747.2 596.8 
106 259. I 580.6 139 735.9 580.5 
107 272.7 564.2 140 722.9 564.0 
108 287.6 547.7 141 709.1 547.8 
109 301.5 531.4 142 693.9 53 1.4 
110 316.8 514.9 143 680.7 5 14.9 
111 331.2 498.5 144 664.8 498.5 
112 346.0 482.1 145 649.4 482.1 
113 362.7 465.6 146 634.2 465.6 
114 380.8 449.2 147 618.0 449.2 
115 399.9 432.8 148 600.8 432.7 
116 420.0 416.4 149 578.5 416.4 
117 449.2 400.0 150 550.8 400.0 

AQUARIUM DATA 

SHOT 5 147 - Camera 2 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n - x(mm) y(mm) L x (mm) y (mm) 

1 393.6 940.6 13 605.7 976.3 
2 399.6 907.7 14 601.0 943.3 
3 404.3 874.4 15 596.4 910.4 
4 407.9 841.2 16 592.5 877.3 
5 412.4 808.1 17 588.0 844.4 
6 415.9 774.9 18 584.5 811.4 
7 419.4 741.6 19 581.2 778.5 
8 423.5 708.5 20 577.5 745.4 
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AQUARIUM DATA 

9 428.0 675.4 21 573.5 712.5 
10 434.1 642.1 22 566.3 663.1 
11 442.3 608.9 23 562.0 630.0 
12 449.2 575.7 24 550.8 575.7 

Exposure 2 

Left Right 

n - x (mm) 

25 375.9 
26 379.9 
27 383.5 
28 388.6 
29 394.4 
30 397.4 
31 399.9 
32 401.8 
33 404.4 
34 408.2 
35 411.6 
36 415.9 
37 421.9 
38 424.6 
39 430.3 
40 439.9 
41 449.2 

Y n 
963.9 42 
930.8 43 
897.7 44 
864.4 45 
831.2 46 
798.1 47 
764.8 48 
731.6 49 
698.5 50 
665.2 51 
632.1 52 
599.0 53 
549.3 54 
516.1 
483.0 
449.8 
400.0 

x (mm) Y 
620.8 969.6 
618.0 936.5 
614.3 886.7 
608.7 837.0 
603.0 787.2 
596.8 737.4 
590.2 687.6 
583.8 621.3 
579.9 588.2 
575.1 544.9 
571.2 513.5 
565.4 481.7 
550.8 400.0 

SHOCK FRONT POSITIONS 

Exposure 1 

Left 

n - x (mm) y (mm) 

55 139.9 956.7 
56 146.9 940.2 
57 156.4 923.7 
58 164.4 907.2 
59 171.3 890.7 
60 181.5 874.1 
61 192.7 857.5 
62 201.9 840.9 
63 212.6 824.3 

Right 

n x (mm) - y (mm) 

79 859.6 955.9 
80 851.9 939.4 
81 843.2 923.0 
82 835.4 906.6 
83 826.2 890.1 
84 816.9 873.5 
85 806.9 857.0 
86 796.1 840.4 
87 785.5 823.9 
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64 224.6 807.8 88 772.2 807.5 
65 235.9 791.4 89 762.5 790.9 
66 250.4 774.8 90 750.1 774.5 
67 262.6 758.1 91 736.8 757.8 
68 274.0 741.6 92 722.5 741.2 
69 288.7 725.0 93 709.1 724.6 
70 303.9 708.5 94 693.9 708.2 
71 317.7 691.9 95 678.6 691.9 
72 330.1 675.4 96 665.3 675.3 
73 346.9 658.7 97 649.4 658.6 
74 362.2 642.1 98 632.7 641.9 
75 379.6 625.5 99 613.6 625.4 
76 399.8 608.9 100 594.4 608.9 
77 418.2 592.4 101 575.7 592.3 
78 449.2 575.7 102 550.8 575.7 

AQUARIUM DATA 

Exposure 2 

Left Right 

n - 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 

K (mm) Y (mm) L x (mm) Y 
33.1 964.3 138 965.9 963.3 
37.9 947.7 139 963.0 946.7 
44.0 931.1 140 956.5 930.1 
50.2 9 14.5 141 949.0 913.6 
55.7 897.9 142 941.8 897.0 
63.6 881.4 143 935.5 880.3 
71.5 864.8 144 927.8 863.8 
79.4 848.1 145 919.1 847.3 
88.4 831.5 146 912.0 830.8 
97.6 8’14.9 147 903.0 814.4 

106.8 798.4 148 892.2 797.8 
116.5 781.8 149 883.1 781.4 
126.1 765.1 150 872.6 764.8 
135.3 748.5 151 861.9 748.2 
147.0 731.9 152 85 1.7 731.7 
157.9 715.4 153 840.6 715.3 
169.3 698.8 154 829.1 698.8 
180.7 682.3 155 816.7 682.2 
193.9 665.6 156 804.4 665.6 
205.4 649.0 157 791.0 649.0 
217.5 632.4 158 779.6 632.4 
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AQUARIUM DATA 

124 232.8 
125 245.0 
126 257.4 
127 270.9 
128 285.3 
129 299.5 
130 315.9 
131 329.5 
132 345.8 
133 361.4 
134 378.7 
135 399.3 
136 419.9 
137 449.2 

615.8 
599.2 
582.7 
566.1 
549.4 
532.8 
516.2 
499.6 
483.1 
466.5 
449.9 
433.3 
416.7 
400.0 

159 766.4 615.8 
160 753.4 599.2 
161 739.0 582.7 
162 725.8 566.1 
163 712.4 549.4 
164 698.7 532.8 
165 682.7 516.2 
166 667.0 499.7 
167 652.0 483.1 
168 635.5 466.5 
169 622.2 449.9 
170 585.7 416.6 
171 550.8 400.0 
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AQUARIUM DATA 

Material: ANFO Shot no.: C-4688 

Experimenter: G. F. Lederman Date: March 29, 1977 

Charge diameter: 9.99 cm Charge length: 166.37 cm 

Initial density: 0.787 g/cm’ Temperature: 348 K 

Confinement: Clay pipe, 2.24-cm wall with 24.45-cm o.d., in water 

Booster: One SE-l detonator, one tetryl pellet, and one 20.32-cm-diam by 2.5-cm-long 
TNT charge 

Exposures of image intensifier camera: Two 

Time between exposures: 128.15 ps Detonation velocity: 3.78 km/s 

Notes: ANFO is Gulf N-C-N 100 manufactured by Gulf Oil Chemical Co., Merriam, 
Kansas. 

SHOT 4688 

1000 

:: 

z 
I 

7 
J 

F 
I 

* 

0 

I 

0 1000 
X - MILLIMETERS 

43 



AQUARIUM DATA 

SHOT 4688 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Right 

n x (mm) Y 
1 610.1 944.9 
2 607.5 916.6 
3 604.1 888.4 
4 600.2 860.3 
5 595. I 832.1 
6 591.8 803.9 
7 588.2 775.7 
8 585.7 747.5 
9 554.4 539.6 

n 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

Exposure 2 

Right 

x (mm) y (mm) 

629.9 736.3 
628.2 708.0 
627.4 679.8 
626.0 652.4 
618.1 626.7 
618.4 608.9 
617.5 580.7 
618.3 552.5 
615.8 524.4 
612.6 496.2 
609.2 468.0 
605.0 439.8 
601.9 411.6 
598.5 383.5 
595.6 355.2 
592.4 327.0 
589.3 298.9 
586.4 270.7 
582.0 242.4 
553.1 55.7 



AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Right 

n x (mm) y (mm) 

30 769.9 903.2 
31 760.8 875.0 
32 751.0 846.9 
33 738.8 818.7 
34 723.9 790.5 
35 707.8 762.3 
36 689.6 734.2 
37 670.9 706.0 
38 649.7 677.7 
39 628.9 649.6 
40 608.1 621.4 
41 585.7 593.2 
42 564.9 565.0 
43 554.4 539.6 

Exposure 2 

Right 

n x 

-z 

(mm) 

986.7 
45 987.3 
46 986.8 
47 984.0 
48 979.7 
49 972.3 
50 964.9 
51 956.0 
52 946.5 
53 934.6 
54 923.5 
55 910.5 
56 897.8 
57 883.3 
58 868.3 
59 853.0 
60 838.0 

Y 
929.4 
901.2 
873.0 
844.9 
816.7 
788.4 
760.3 
732.1 
703.9 
675.7 
647.6 
619.4 
591.2 
563.0 
534.8 
506.6 
478.4 
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AQUARIUM DATA 

61 820.6 450.2 
62 804.0 422.1 
63 786.6 393.9 
64 769.7 365.7 
65 751.2 337.5 
66 732.3 309.3 
67 712.9 281.1 
68 695.0 253.0 
69 674.5 224.7 
70 654.4 196.6 
71 633.1 168.4 
72 611.3 140.2 
73 591.4 112.0 
74 569.3 83.9 
75 553.1 55.7 



AQUARIUM DATA 

Material: ANFO Shot no.: C-4678 

Experimenters: B. G. Craig and G. F. Lederman Date: March 9, 1977 

Charge diameter: 10.16 cm Charge length: 121.5 cm 

Initial density: 0.793 g/cm3 Temperature: 298 K 

Confinement: Clay pipe, 16.7-mm-wall, in water 

Booster: One SE-l detonator, one tetryl pellet, and an 11.43-cm-diam by 2.5-cm-long 
TNT charge 

Exposures of image intensifier camera: Two 

Tie between exposures: 131.01 ps Detonation velocity: 3.267 km/s 

Notes: ANFO is Gulf N-C-N 100 manufactured by Gulf Oil Chemical Co., Merriam, 
Kansas. 

SHOT 4678 

0 1000 
X - HILLIHETERS 
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AQUARIUM DATA 

SHOT 4678 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n - 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

x (mm)_ Y 
422.7 710.7 
424.3 700.4 
425.6 690.0 
426.7 679.6 
427.9 669.2 
428.9 658.7 
429.8 648.3 
430.7 637.9 
431.7 627.5 
432.9 617.1 
434.0 606.8 
434.9 596.3 
435.4 585.9 
444.0 528.0 

n - 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

x (mm) Y 
604.7 732.7 
603.5 722.4 
601.1 711.9 
599.5 701.6 
598.3 691.2 
597.2 680.8 
595.9 670.3 
594.6 659.9 
593.7 649.5 
592.0 639.1 
590.3 628.7 
589.3 618.3 
587.9 607.9 
586.5 597.5 
575.0 528.0 

Exposure 2 

x (mm) 

Left 

Y 
392.3 594.6 
392.0 567.2 
394.0 532.3 
398.5 485.3 
405.0 425.8 
406.3 415.3 
406.9 404.9 
407.5 394.5 
408.7 384.1 
410.1 373.7 
411.1 363.3 
412.2 352.9 
412.8 342.5 
414.1 321.7 
415.2 3 11.2 

n - 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 

X(mm) 
Right 

Y 
633.2 610.4 
628.5 576.3 
625.6 535.0 
620.8 506. I 
614.6 446.3 
613.3 435.9 
612.2 425.5 
611.2 415.0 
609.8 404.6 
609.7 394.2 
608.7 383.9 
606.8 373.5 
605.8 363.0 
605.2 352.6 
604.4 342.2 

n - 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 



45 415.9 300.9 
46 416.7 290.5 
47 418.2 280.1 
48 419.3 269.7 
49 420.7 259.2 
50 422.8 248.8 
51 424.4 238.4 
52 425.1 228.0 
53 426.0 218.6 
54 428.9 207.2 
55 430.1 196.8 
56 431.3 186.4 
57 432.3 176.0 
58 433.4 165.5 
59 444.0 100.0 

75 603.6 331.8 
76 602.9 321.4 
77 601.9 310.9 
78 600.6 300.6 
79 599.9 290.2 
80 598.9 279.8 
81 597.7 269.4 
82 596.6 258.9 
83 595.6 248.5 
84 594.2 238.1 
85 593.1 227.7 
86 591.6 217.3 
87 590.4 207.0 
88 589.3 196.5 
89 588.0 186.1 
90 586.5 175.7 
91 585.2 165.2 
92 575.0 100.0 

AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n - x (mm) 

93 314.6 
94 318.8 
95 323.3 
96 328.3 
97 333.8 
98 339.0 
99 345.4 

100 352.0 
101 358.7 
102 366.0 
103 373.5 
104 381.7 
105 389.8 
106 398.1 
107 406.4 
IO8 415.5 

Y n x (mm) Y 
725.7 113 712.6 725.7 
715.3 114 708.1 715.3 
705.0 115 703.9 704.9 
694.6 116 698.8 694.5 
684.2 117 692.5 684.1 
673.8 118 686.1 673.7 
663.3 119 679.8 663.3 
652.9 120 672.5 652.9 
642.5 121 665.1 642.4 
632.1 122 657.4 632.0 
621.7 123 649.6 621.7 
611.3 124 641.2 611.2 
600.9 125 631.8 600.9 
590.5 126 622.8 590.5 
580.1 127 613.6 580.0 
569.7 128 643.8 569.6 
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AQUARIUM DATA 

109 424.7 559.2 
110 432.4 548.8 
111 439.4 538.5 

29 594.6 559.2 

30 584.6 548.8 
31 579.0 538.4 

112 444.0 528.0 132 575.0 528.0 

Exposure 2 

n x (mm) Y (mm> 

133 95.4 703.5 
134 96.8 693.1 
135 98.5 682.7 
136 100.6 672.3 
137 102.6 661.9 
138 104.8 651.5 
139 107.7 641.1 
140 110.8 630.6 
141 114.1 620.3 
142 117.0 609.9 
143 120.3 599.5 
144 124.4 589.1 
145 128.1 578.6 
146 132.2 568.2 
147 136.1 557.8 
148 140.8 547.4 
149 145.4 537.0 
150 150.8 526.6 
151 156.2 516.2 
152 160.9 505.8 
153 166.0 495.4 
154 170.9 484.9 
155 177.0 474.5 
156 182.6 464.2 
157 188.0 453.8 
158 194.2 443.4 
159 200.7 433.0 
160 206.9 422.5 
161 213.4 412.1 
162 219.8 401.7 
163 226.5 391.3 
164 233.0 380.9 

Right 

n - 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 

x (mm) Y 
932.0 693.3 
930.2 682.8 
928.1 672.4 
925.6 662.0 
922.9 651.6 
920.0 641.2 
917.1 630.8 
913.8 620.4 
910.6 610.0 
906.6 599.6 
902.6 589.2 
898.6 578.8 
894.3 568.3 
889.5 557.9 
885.1 547.5 
880.4 537.2 
875.5 526.8 
870.5 516.4 
865.0 505.9 
859.2 495.5 
853.8 485.1 
847.2 474.6 
841.7 464.3 
835.5 453.9 
828.8 443.5 
822.4 433.1 
816.0 422.7 
808.2 412.2 
802.4 401.8 
795.3 391.4 
788.0 381.1 
781.5 370.6 
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165 239.5 
166 245.9 
167 253.1 
168 260.1 
169 267.4 
170 275.2 
171 282.7 
172 290.4 
173 296.5 
174 304.9 
175 313.1 
176 321.4 
177 329.2 
178 336.6 
179 344.4 
180 352.4 
181 361.0 
182 369.3 
183 377.3 
184 385.9 
185 395.2 
186 404.5 
187 413.6 
188 424.7 
189 431.9 
190 438.4 
191 440.0 

370.5 
360.1 
349.7 
339.3 
328.8 
318.4 
308.0 
297.7 
287.3 
276.9 
266.4 
256.0 
245.6 
235.1 
224.8 
214.4 
204.0 
193.6 
183.2 
172.8 
162.3 
151.9 
141.5 
131.1 
120.7 
110.3 
100.0 

224 773.9 360.2 
225 766.1 349.8 
226 758.4 339.4 
227 751.1 329.0 
228 743.3 318.6 
229 735.4 308.2 
230 728.2 297.8 
231 721.5 287.4 
232 714.3 277.0 
233 706.3 266.6 
234 698.2 256.1 
235 690.5 245.7 
236 682.8 235.3 
237 674.3 224.9 
238 666.0 214.5 
239 657.0 204.2 
240 648.9 193.8 
241 640.0 183.3 
242 631.9 172.9 
243 622.4 162.5 
244 614.2 152.0 
245 604.3 141.7 
246 594.5 131.3 
247 587.9 120.9 
248 581.4 110.5 
249 575.0 100.0 

AQUARIUM DATA 
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AQUARIUM DATA 

Material: ANFO Shot no.: C-5058 

Experimenter: S. Goldstein Date: September 11, 1980 

Charge diameter: 10 cm Charge length: 15.2 cm 

Initial density: 0.80 g/cm’ Temperature: 295 K 

Confmement: 1.6-cm clay pipe in water 

Booster: One lE23 detonator, one P-040 lens, and two 10.2-cm-diam by 1.3-cm-long 
Comp B charges 

Exposures of image intensifier camera: Two 

Time between exposures: 87.07 p Detonation velocity: 3.33 km/s 

Notes: ANFO is Gulf N-C-N 100 manufactured by Gulf Oil Chemical Co., Merriam, 
Kansas. 

SHOT 5058 - CACYRA 1 SHOT 5058 - CAMERA 2 

El--l-d- 
~1 h’V’f/ 
4 I I \I\ 
> 

0 1 I I I I I 
1000 

X - MILLIMETERS 
0 1000 

X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 5058 - Camera 1 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Left 

Exposure 2 

Right 

n - 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

x (mm) yo 
400.3 677.4 
401.4 662.8 
402.9 648.1 
404.8 633.5 
407.5 618.8 
409.2 604.2 
410.5 589.6 
412.2 575.0 
413.5 560.4 
414.4 545.8 
416.0 531.1 
416.9 516.5 
418.2 501.9 
420.5 487.4 
435.8 400.0 

n - 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

x (mm) y (mm) 

602.4 726.6 
601.4 712.1 
601.3 697.6 
590.2 624.4 
590.6 609.9 
589.0 595.3 
587.8 580.8 
587.0 566.3 
585.5 551.7 
584.0 537.1 
567.5 400.0 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n - 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

x (mm) Y 
361.1 838.7 
360.8 824.1 
362.9 809.6 
367.8 795.1 
374.8 780.4 
383.2 765.8 
394.7 751.2 
406.9 736.5 
415.3 721.9 
421.8 707.3 
432.7 692.7 

n 

38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

x (mm) y (mm) 

631.1 832.6 
630.0 818.1 
628.0 803.7 
622.0 789.2 
615.0 774.7 
605.1 760.1 
594.8 745.6 
585.4 731.1 
573.4 716.5 
567.2 702.1 
564.0 687.6 
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AQUARIUM DATA 

Exposure 2 

Left 

n x (mm) Y (mm) 
49 2 17.9 823.7 
50 2 17.0 809.1 
51 216.8 794.6 
52 218.1 779.9 
53 219.5 765.3 
54 221.6 750.6 
55 224.5 736.0 
56 228.3 721.3 
57 233.7 706.8 
58 238.2 692.2 
59 244.0 677.6 
60 250.5 663.0 
61 258.0 648.3 
62 266.5 633.7 
63 274.6 619.1 
64 283.2 604.4 
65 293.2 589.9 
66 303.2 575.3 
67 312.5 560.7 
68 323.6 546.1 
69 333.8 531.5 
70 346.6 516.9 
71 357.7 502.3 
72 369.5 487.6 
73 3R1.8 473.1 
74 394.7 458.6 
75 407.3 443.9 
76 4 17.0 429.3 
77 425.3 4 14.7 
78 435.8 400.0 

Right 

n - x (mm) 

79 773.9 
80 774.9 
81 775.6 
82 776.0 
83 775.8 
84 774.2 
85 772.7 
86 769.6 
87 765.4 
88 760.7 
89 754.8 
90 749.2 
91 741.6 
92 734.4 
93 728.4 
94 720.0 
95 711.2 
96 701.8 
97 693.9 
98 681.8 
99 672.6 

100 661.6 
101 650.4 
102 640.0 
103 629.9 
104 618.3 
105 605.2 
106 593.1 
107 582.4 
108 574.5 
109 567.5 

Y 
836.3 
821.8 
807.3 
792.9 
778.3 
763.7 
749.2 
734.6 
720.1 
705.7 
691.2 
676.6 
662.1 
647.5 
632.8 
618.2 
603.6 
589.0 
574.5 
559.8 
545.3 
530.6 
516.1 
501.6 
487.1 
472.6 
458.2 
443.6 
429.1 
414.6 
400.0 
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AQUARIUM DATA 

SHOT 5058 - Camera 2 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

I1 x (mm) y (mm) n 

873.8 -8 

x (mm) - y (mm) 

1 407.7 589.0 901.9 
2 409.0 859.2 9 587.5 887.4 
3 411.3 844.6 10 586.2 872.8 
4 414.1 830.0 11 585.0 858.2 
5 415.6 815.4 12 583.5 843.6 
6 418.9 800.8 13 580.4 829.0 
7 432.7 694.2 14 579.6 814.4 

15 564.7 690.6 

Exposure 2 

Left Right 

n - 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

x (mm) Y (mm) 
393.4 743.0 
394.7 728.5 
396.4 713.9 
397.4 699.2 
398.9 684.8 
400.0 670.2 
402.1 655.6 
403.6 641.1 
405.8 626.5 
407.1 611.9 
408.7 597.3 
410.6 582.7 
435.2 400.0 

n - 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

x (mm) Y 
607.0 754.6 
606.8 740.0 
603.7 725.4 
600.7 710.8 
599.2 696.3 
597.1 681.8 
595.9 667.2 
594.6 652.7 
593.6 638.1 
592.3 623.5 
591.3 608.9 
589.7 594.3 
588.6 579.8 
586.9 565.3 
584.6 550.7 
583.4 536.1 
582.2 521.5 
581.4 506.9 
580.2 492.3 
567.4 400.0 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Left 

Exposure 1 

Right 

n x 

49 

(mm) 

335.9 
50 335.8 
51 337.8 
52 341.0 
53 346.5 
54 353.0 
55 360.9 
56 371.0 
57 382.5 
58 393.5 
59 406.0 
60 416.9 
61 425.8 
62 432.7 

Y 
883.7 
869.1 
854.5 
839.9 
825.3 
8 10.8 
796.3 
781.7 
767.2 
752.6 
738.0 
723.4 
708.8 
694.2 

n 

7i 

x (mm) 

655.5 
64 656.1 
65 656.0 
66 653.9 
67 649.9 
68 644.9 
69 637.7 
70 629.1 
71 620.9 
72 609.1 
73 598.6 
74 586.4 
75 574.6 
76 570.7 
77 564.7 

Y 
889.7 
880.2 
865.6 
851.0 
836.3 
821.7 
807.2 
792.6 
778.1 
763.5 
749.0 
734.3 
719.7 
705.2 
690.6 

Exposure 2 

LetI Right 

n x - (mm) 

78 192.9 
79 192.4 
80 191.6 
81 191.3 
82 192.6 
83 194.4 
84 195.9 
85 199.2 
86 202.9 
87 207.8 
88 212.9 
89 217.8 
90 224.0 
91 230.8 
92 238.7 
93 245.9 

Y n x (mm) Y 
883.3 112 798.3 880.9 
868.6 113 800.9 866.3 
853.9 114 801.5 851.7 
839.3 115 800.7 837.1 
824.6 116 800.3 822.6 
810.0 117 800.0 808.0 
795.3 118 796.8 793.4 
780.7 119 793.8 778.8 
766.1 120 790.3 764.3 
751.4 121 786.6 749.7 
736.8 122 781.4 735.1 
722.1 123 776.1 720.5 
707.4 124 770.8 705.9 
692.7 125 763.8 691.4 
678.1 126 756.7 676.8 
663.5 127 749.3 662.3 
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AQUARIUM DATA 

94 254.1 648.8 128 741.0 647.8 
95 262.6 634.1 129 732.7 633.1 
96 271.1 619.5 130 723.8 618.6 
97 282.5 604.8 131 713.9 603.9 
98 291.1 590.2 132 705.2 589.3 
99 301.5 575.6 133 694.4 574.9 

100 312.8 560.9 134 683.5 560.3 
101 322.6 546.2 135 674.0 545.8 
102 333.3 531.6 136 663.2 531.2 
103 345.0 516.9 137 651.7 516.6 
104 357.1 502.3 138 641.3 502.0 
105 369.5 487.7 139 630.5 487.4 
106 381.1 473.0 140 618.1 472.9 
107 393.7 458.3 141 606.9 458.3 
108 407.1 443.8 142 595.1 443.8 
109 419.2 429.2 143 585.3 429.2 
110 427.3 414.6 144 576.0 414.7 
111 435.2 400.0 145 567.4 400.0 
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AQUARlUM DATA 

Material: ANFO Shot no.: C-4700 

Experimenters: G. F. Lederman and B. G. Craig Date: May 17, 1977 

Charge diameter: 19.88 cm Charge length: 166.7 cm 

Initial density: 0.896 g/cm3 Temperature: 298 K 

Confinement: Clay pipe, 2.23-cm wall with 24.34-cm o.d., in water 

Booster: One SE- I detonator, one tetryl pellet, and a 2.5-cm-diam by 20.3-cm-long TNT 
charge 

Exposures of image intensifier camera: Two 

Time between exposures: 125.0 us Detonation velocity: 4.15 km/s 

Notes: ANFO is Gulf N-C-N 100 manufactured by Gulf Oil Chemical Co., Merriam, 
Kansas 

SHOT 4700 

1000 

E 
F 
Y 

2 
; 

> 

n I I I I 
- 0 1000 

X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 4700 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Right 

n - 
I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

x (mm) Y 
597.6 986.9 
595.4 970.2 
589.8 939.6 
587.7 909.0 
581.0 878.2 
575.6 847.5 
572.6 8 16.8 
570.2 786.2 
566.7 755.5 
561.7 724.8 
557.4 694.1 
553.2 663.5 
548.0 632.6 
542.5 601.8 
527.2 530.5 

Exposure 2 

Right 

n x [mm) Y 
16 643.4 926.3 
I7 640.8 895.6 
18 626.5 834.0 
I9 622.5 803.5 
20 617.9 772.6 
21 612.0 741.9 
22 608.8 711.1 
23 606.6 649.6 
24 603.1 618.8 
25 601.2 587.9 
26 596.6 557.3 
27 594. I 526.7 
28 589.0 495.9 
29 587.9 465.2 
30 585.4 434.6 
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AQUARIUM DATA 

31 581.0 404.0 
32 576.7 373.1 
33 574.0 342.3 
34 570.6 311.7 
35 566.0 280.8 
36 564.0 250.0 
37 525.2 11.7 

SHOCK FRONT POSITIONS 

Exposure 1 

Ritzht 

n 

--ii 

x (mm) 

739.1 
39 741.8 
40 742.0 
41 738.4 
42 730.7 
43 720.7 
44 708.2 
45 693.2 
46 676.0 
47 657.2 
48 637.8 
49 616.1 
50 594.4 
51 572.2 
52 548.3 
53 527.2 

yo 
990.8 
960.1 
929.5 
898.8 
868.1 
837.3 
806.6 
775.9 
745.2 
714.5 
683.9 
653.2 
622.5 
591.7 
561.1 
530.4 

n - 
54 
55 
56 
57 
58 
59 
60 

Exposure 2 

Right 

x (mm) y (mm) 

921.3 685.4 
910.9 657.5 
898.1 626.6 
885.4 595.7 
870.3 565.0 
856.5 534.2 
840.0 503.3 
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AQUARIUM DATA 

61 823.8 472.5 
62 807.3 441.8 
63 789.3 411.0 
64 771.1 380.1 
65 753.1 349.4 
66 734.5 318.8 
67 715.6 288.1 
68 694.7 257.3 
69 675.1 226.7 
70 655.3 196.0 
71 634.9 165.4 
72 613.9 134.6 
73 592.8 104.0 
74 569.8 73.4 
75 546.4 42.7 
76 525.2 11.7 
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AQUARIUM DATA 

Material: ANFO Shot no.: C-4652 

Experimenter: B. G. Craig Date: December 12. 1976 

Charge diameter: 9.76 cm Charge length: 89.6 cm 

Initial density: 0.897 g/cm3 Temperature: 298 K 

Continement: Clay pipe, 16-mm-thick wall, in water 

Booster: One SE-l detonator, one 1.27-by1.27-cm pellet, and an 11.43-cm-diam by 
2.5-cm-long TNT charge 

Exposures of image intensifier camera: Two 

Time between exposures: 63.15 ps Detonation velocity: 3.47 km/s 

Notes: ANFO is Gulf N-C-N 100 manufactured by Gulf Oil Chemical Co., Merriam, 
Kansas 

SHOT 4652 

0 1 Gil0 
X - YILLIMETERS 
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AQUARNM DATA 

SHOT 4652 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n x (mm) y (mm) L x (mm) y (mm) 

1 411.1 9 14.4 IO 637.4 928.7 
2 415.6 875.1 11 631.3 889.3 
3 420.8 835.8 12 626.8 850.1 
4 424.7 796.6 13 624.2 810.8 
5 429.7 757.3 14 619.0 771.5 
6 434.6 718.0 15 616.5 732.2 
7 438.6 678.7 16 612.5 693.0 
8 443.5 639.5 17 608.3 653.6 
9 458.4 543.5 18 592.3 539.3 

Exposure 2 

Left Right 

n x (mm) Y 
19 388.5 914.1 
20 391.8 874.8 
21 397.9 835.6 
22 403.4 796.4 
23 408.0 757.2 
24 411.3 718.0 
25 415.5 678.7 
26 418.5 639.4 
27 422.8 600. I 
28 428.5 560.9 
29 432.5 52 1.6 
30 436.4 482.5 
31 440.8 443.2 
32 444.5 404.1 
33 458.0 323.8 

n - 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

x (mm) y (mm) 

660.6 939.1 
654.2 899.9 
648.7 860.7 
638.4 743.0 
636.5 703.9 
633.4 664.7 
628.9 625.5 
625.8 586.2 
620.7 547.0 
617.2 507.7 
612.8 468.5 
607.2 429.1 
591.1 321.4 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

n 

47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 

n - 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 

Left 

X(mm) 
263.1 
261.3 
265.8 
274.4 
289.2 
309.0 
331.6 
358.3 
386.8 
417.6 
447.8 
450.9 
452.9 
455.4 
456.7 
458.3 

Left 

X(mm) 
157.3 
159.4 
165.1 
174.4 
188.6 
204.4 
224.2 
245.2 
268.8 
293.0 
318.3 
347.7 
376.6 
409.2 
438.8 

Y 
957.4 
918.3 
879.1 
839.9 
800.7 
761.5 
722.3 
683.1 
643.9 
604.7 
565.5 
561.2 
556.5 
552.1 
547.4 
542.9 

n - 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 

Exposure 2 

Y 
902.7 
863.5 
824.1 
784.9 
745.6 
706.4 
668.0 
628.0 
588.6 
549.4 
5 10.2 
470.9 
431.6 
392.4 
353.0 

n - 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 

Right 

x (mm) y (mm) 

782.4 962.3 
784.6 925.1 
780.9 883.8 
771.6 844.5 
757.6 805.3 
740.6 766.0 
718.5 726.7 
692.0 687.5 
664.6 648.2 
636.3 608.9 
606.5 569.6 
601.9 561.8 
599.7 557.3 
597.2 553.0 
595.1 548.8 
593.4 544.6 
592.3 539.9 

Right 

x (mm) y (mm) 

888.9 896.8 
886.0 857.6 
879.3 8 18.4 
869.2 779.1 
855.5 739.8 
839.6 700.6 
820.2 66 I .4 
800.1 622.2 
777.3 582.8 
752.9 543.7 
727.4 504.4 
699.7 465.3 
671.3 426.1 
639.2 386.8 
606.7 347.5 



AQUARIUM DATA 

95 443.7 347.2 117 602.4 341.3 
96 447.0 341.5 118 599.2 335.2 
97 449.4 337.0 119 596.1 330.4 
98 451.5 333.8 120 593.8 315.1 
99 453.5 330.3 121 590.8 320.8 

100 455.3 327.1 
101 457.7 323.7 
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AQUARIUM DATA 

Material: ANFO Shot no.: C-4664 

Experimenter: B. G. Craig Date: January 26, 1977 

Charge diameter: 19.8 cm Charge length: 166 cm 

Initial density: 0.901 g/cm3 Temperature: 297 K 

Confmement: Clay pipe, 22-mm wall 

Booster : One SE-1 detonator. one tetryl pellet, and a 20.32~cm-diam by 2.5-cm-long 
TNT charge 

Exposures of image intensifier camera: Two 

Time between exposures: 125.00 ps Detonation velocity: 4.12 km/s 

Notes: ANFO is Gulf N-C-N 100 manufactured by Gulf Oil Chemical Co., Merriam, 
Kansas. 

SHOT 4664 

0 IO00 
X - HILLIldETERS 
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AQUARIUM DATA 

SHOT 4664 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left 

n - 
1 
2 
3 
4 
5 
6 
7 
B 
9 

10 
11 
12 
13 
14 

x (mm) Y 
377.2 960.0 
378.0 939.6 
382.4 919.3 
385.2 899.0 
387.8 878.7 
390.6 858.3 
392.7 838.0 
394.8 817.6 
396.9 797.3 
398.4 777.0 
400.3 756.7 
403.0 736.3 
404.8 715.9 
437.6 527.2 

Exposure 2 

Left 

2 x (mm) Y 
15 343.9 786.1 
16 347.1 765.8 
17 349.3 745.4 
18 352.0 725.0 
19 354.2 704.7 
20 356.7 684.4 
21 358.7 664.1 
22 360.5 643.7 
23 362.3 623.4 
24 363.6 603.1 
25 365.0 582.8 
26 366.9 562.4 
27 369.2 542.0 
28 371.2 521.7 
29 373.2 501.4 
30 375.1 481.1 
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AQUARIUM DATA 

31 377.1 460.7 
32 379.9 440.4 
33 382.0 420.0 
34 383.9 399.7 
35 385.3 379.4 
36 386.8 359.1 
37 388.9 338.7 
38 391.5 318.4 
39 393.7 298.1 
40 396.6 277.7 
41 398.1 257.4 
42 401.0 237.0 
43 404.3 216.7 
44 406.0 196.4 
45 438.1 12.1 

SHOCK FRONT POSITIONS 

n - 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 

Exposure 1 

Left 

x (mm) y (mm) 

227.0 994.9 
225.0 974.6 
223.8 954.2 
225.1 933.9 
228.0 913.5 
231.7 893.2 
237.2 872.9 
243.9 852.5 
251.7 832.2 
260.4 811.8 
269.1 791.6 
279.8 771.2 
291.6 750.9 
303.4 730.5 
316.5 710.2 
330.2 689.9 
343.7 669.6 
357.8 649.2 
372.3 628.8 
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AQUARIUM DATA 

65 387.6 608.5 
66 402.0 588.2 
67 418.1 567.9 
68 429.7 547.5 
69 437.6 527.2 

Exposure 2 

Left 

n - I[ (mm) y (mm) 

70 15.0 999.1 
71 11.5 988.2 
72 8.0 967.8 
73 5.6 947.5 
74 4.0 927.1 
75 3.6 906.8 
76 3.9 886.5 
77 5.2 866.1 
78 7.5 845.8 
79 9.8 825.4 
80 13.6 805.1 
81 17.6 784.8 
82 22.8 764.5 
83 27.7 744.1 
84 33.7 723.8 
85 40.4 703.4 
86 46.9 683.2 
87 55.5 662.8 
88 62.8 642.4 
89 70.6 622.1 
90 79.6 601.8 
91 89.0 581.5 
92 99.5 561.2 
93 108.8 540.8 
94 118.7 520.4 
95 129.9 500.1 
96 139.9 479.8 
97 151.8 459.5 
98 162.9 439.1 
99 173.6 418.8 

100 185.8 398.5 
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AQUARIUM DATA 

101 197.1 378.2 
102 209.0 357.8 
103 222.3 337.4 
104 233.2 317.1 
105 246.6 296.8 
106 258.8 276.5 
107 271.2 256.1 
108 284.5 235.8 
109 298.4 215.4 
110 311.4 195.2 
111 325.1 174.8 
112 339.4 154.5 
113 353.9 134.1 
113 368.9 113.8 
115 384.1 93.5 
116 399.4 73.2 
117 415.2 52.8 
118 429.4 32.5 
119 438.1 12.1 
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AQUARIUM DATA 

Material: ANFO Shot no.: C-4768 

Experimenter: T. E. Gould Date: April 5, 1978 

Charge diameter: 9.76 cm Charge length: 120.65 cm 

Initial density: 0.931 g/cm’ Temperature: 299 K 

Confinement: Clay pipe, 1.62-cm wall with 9.76-cm id., in water 

Booster: One SE-l detonator, one PBX-9407 pellet, and two lO.ldcm-diam by 
1.27-cm-long TNT charges 

Exposures of image intensifier camera: Two 

Tie between exposures: Camera 1, 58.86 ps; Camera 2, 79.95 ps 

Detonation velocity: 3.65 km/s 

Notes: ANFO is Gulf N-C-N 500 manufactured by Gulf Oil Chemical Co., Merriam, 
Kansas 

SHOT 4768 - CAMERA I SHOT 4768 - CAMERA 2 

‘“““1 
$1 Ir\I 
c. I \n 2 I I u\ 

’ I4 4 I I 

1000 
X - HILLIHETERS 

> 

0 
0 1000 

X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 4768 - Camera 1 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 2 

Left Right 

R n - x (mm) y (mm) x (mm) y (mm) 

1 406.4 617.1 ; 598.7 624.7 
2 407.0 599.9 10 597.9 607.4 
3 408.6 582.8 11 596.3 590.2 
4 409.9 565.6 12 594.2 572.9 
5 412.0 548.4 13 591.6 555.7 
6 414.5 53 1.2 14 590.2 538.6 
7 415.4 514.1 15 587.1 521.5 
8 434.2 362.1 16 583.2 504.3 

17 579.0 487.1 
18 563.7 367.1 

SHOCK FRONT POSITIONS 

Exposure 1 

LetI Right 

n 

rs 

x (mm) y (mm) n X(mm) Y 
360.6 738.0 19 646.3 737.6 

20 361.9 720.8 30 645.4 720.5 
21 365.9 703.6 31 641.8 703.3 
22 372.9 686.5 32 634.1 686.2 
23 382.0 669.4 33 624.2 669.1 
24 392.8 652.3 34 613.1 652.0 
25 405.8 635.2 35 600.7 634.8 
26 419.0 618.0 36 587.4 617.6 
27 427.0 600.8 37 577.7 600.5 
28 436.4 583.7 38 565.4 583.4 

Exposure 2 

Left Right 

n n - x (mm) y (mm) - x (mm) y (mm) 

39 261.9 740.5 62 745.9 745.4 
40 260.7 723.2 63 747.4 728.1 
41 260.5 705.9 64 746.9 711.0 
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42 264.0 671.5 65 745.9 693.8 
43 267.7 654.3 66 743.3 676.5 
44 272.9 637.0 67 740.0 659.5 
45 279.1 619.7 68 734.5 642.2 
46 287.1 602.4 69 729.4 625.0 
47 294.6 585.2 70 721.6 607.9 
48 294.6 585.2 71 713.5 590.6 
49 303.4 568.1 72 704.8 573.4 
50 312.5 550.8 73 694.4 556.2 
51 323.7 533.7 74 684.2 539.0 
52 333.7 516.5 75 673.3 521.7 
53 345.1 499.4 76 661.4 504.4 
54 356.1 482.2 77 649.0 487.2 
55 367.1 465.1 78 636.2 470.1 
56 379.5 448.0 79 623.4 453.0 
57 392.2 430.9 80 612.0 435.7 
58 404.4 413.8 81 599.3 418.6 
59 418.7 396.5 82 584.6 401.5 
60 426.9 379.2 83 574.3 384.2 
61 434.2 362 1 84 563.7 367.1 

AQUARIUM DATA 

SHOT 4768 - Camera 2 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n n 

r 
X(mm) Y X(mm) Y 
404.5 884.6 : 615.1 871.4 

2 408.3 864.8 14 611.1 851.5 
3 410.8 844.9 15 608.2 831.6 
4 412.8 825.0 16 608.5 811.6 
5 416.5 805.1 17 602.9 791.7 
6 418.6 785.1 18 600.7 771.8 
7 420.3 765.2 19 597.6 751.9 
8 421.6 745.4 20 594.2 732.0 
9 424.6 725.5 21 592.2 712.1 

10 426.7 705.5 22 588.6 692.1 
11 429.5 685.6 23 571.1 574.1 
12 442.2 567.7 
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AQUARIUM DATA 

LeR 

Exposure 2 

Right 

n x 

--ii 

(mm) 

372.9 
25 376.8 
26 378.9 
27 381.5 
28 385.9 
29 388.0 
30 389.6 
31 391.4 
32 393.3 
33 395.4 
34 396.7 
35 398.9 
36 400.7 
37 402.1 
38 403.6 
39 405.4 
40 407.2 
41 408.5 
42 411.4 
43 413.1 
44 414.9 
45 416.8 
46 419.2 
47 421.8 
48 423.8 
49 442.9 

Y 
881.3 
861.4 
841.5 
821.6 
801.6 
781.7 
761.9 
742.0 
722.1 
702.1 
682.2 
662.2 
642.4 
622.5 
602.6 
582.7 
562.7 
542.8 
522.9 
503.0 
483.1 
463.2 
443.3 
423.4 
403.6 
283.0 

n 

-73 

x (mm) 

643.7 
51 641.0 
52 638.6 
53 636.0 
54 633.2 
55 629.0 
56 627.0 
57 624.8 
58 622.2 
59 619.9 
60 617.5 
61 614.9 
62 612.8 
63 611.1 
64 609.7 
65 606.5 
66 604.5 
67 601.9 
68 599.6 
69 599.2 
70 598.5 
71 592.6 
72 570.9 

Y 
860.2 
840.3 
820.5 
800.5 
780.6 
760.7 
740.8 
721.0 
701.0 
681.0 
661.0 
641.3 
621.4 
601.5 
581.5 
561.6 
541.7 
521.8 
501.9 
482.0 
462.0 
442.1 
283.2 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n x(mm) y (mm) n x (mm) y (mm) - 
73 305.7 886.3 90 717.8 889.4 
74 303.8 866.5 91 719.3 872.8 
75 303.6 846.6 92 720.8 852.9 
76 306.7 826.7 93 718.2 833.0 
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77 311.0 
78 3 16.7 
79 324.9 
80 334.2 
81 345.5 
82 357.5 
83 370.3 
84 384.0 
85 397.6 
86 412.0 
87 426.8 
88 436.1 
89 442.2 

806.7 94 
786.7 95 
766.8 96 
747.0 97 
727.1 98 
707.2 99 
687.2 100 
667.3 101 
647.4 102 
627.6 103 
607.7 104 
587.7 105 
567.7 106 

Exposure 2 

713.8 813.0 
707.7 793.1 
700.0 773.2 
691.0 753.4 
679.8 733.5 
666.5 713.5 
654.3 693.6 
639.1 673.7 
624.6 653.8 
610.5 633.9 
593.6 614.0 
580.4 594.1 
571.1 574.1 

AQUARIUM DATA 

Left Right 

n - x (mm) 

107 174.8 
108 171.7 
109 171.1 
110 170.4 
111 172.0 
112 173.9 
113 177.5 
114 181.4 
115 192.9 
116 200.2 
117 208.4 
118 215.6 
119 224.6 
120 235.3 
121 246.1 
122 257.0 
123 267.7 
124 280.0 
125 291.9 
126 304.9 
127 318.9 
128 330.6 
129 344.7 

Y n X(mm) Y 
880.2 137 848.6 881.6 
860.4 138 851.4 861.8 
840.5 139 851.9 841.9 
820.6 140 851.8 822.0 
BOO.6 141 850.5 802.0 
780.7 142 848.2 782.1 
760.8 143 844.1 762.2 
74 1.0 144 839.9 742.3 
701.1 145 834.3 722.4 
681.1 146 827.6 702.5 
661.2 147 820.2 682.6 
641.4 148 811.4 662.5 
621.5 149 802.0 642.7 
601.6 150 770.6 582.7 
581.6 151 760.4 562.7 
561.7 152 748.8 542.7 
541.8 153 736.6 522.7 
521.9 154 723.3 502.6 
502.0 155 710.6 482.7 
482.1 156 695.8 462.7 
462.1 157 681.9 442.6 
442.2 158 669.1 422.8 
422.4 159 655.8 402.8 
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AQUARIUM DATA 

130 359.3 402.5 160 640.0 382.9 
131 373.6 382.6 161 625.3 362.8 
132 387.5 362.6 162 610.3 342.8 
133 401.9 342.7 163 594.4 322.9 
134 416.4 322.7 164 582.2 303.0 
135 431.6 302.9 165 570.9 283.2 
136 442.9 283.0 

76 



AQUARIUM DATA 

Material: ANFO Shot no.: C-4632 

Experimenter: B. G. Craig Date: October 1, 1976 

Charge diameter: 10.1 cm Charge length: 89.3 cm 

Initial density: 0.954 g/cm’ Temperature: 294 K 

Confinement: 6.35~mm Plexiglas in water 

Booster: One SE-l detonator, one PBX-9407 pellet, and a lO.ldcm-diam by 
2.54-cm-long TNT charge 

Exposures of image intensifier camera: Three 

Time between exposures: 53.0 and 46.3 ps Detonation velocity: 3.33 km/B 

Notes: ANFO is Gulf N-C-N 100 manufactured by Gulf Oil Chemical Co., Merriam, 
Kansas. 

1000 

0 1000 
X - WlLLlMTERS 

SHOT 4632 
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AQUARIUM DATA 

SHOT 4632 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure I 

Lef Right 

n x - (mm) 

1 370.3 
2 371.4 
3 372.7 
4 374.5 
5 376.2 
6 377.0 
7 378.7 
8 380.2 
9 381.4 

10 389.8 
11 391.1 
12 392.5 
13 393.7 
14 395.3 
15 396.5 
16 398.0 
17 399.6 
18 401.0 
19 402.4 
20 403.9 
21 405.2 
22 406.6 
23 408.3 
24 409.7 
25 411.6 
26 413.3 
27 435.7 

Y 
905.5 
892.8 
880.2 
867.6 
855.0 
842.4 
829.8 
817.3 
804.7 
741.6 
729.1 
716.5 
703.8 
691.3 
678.6 
666.0 
653.4 
640.8 
628.2 
615.7 
603.1 
590.5 
577.8 
565.2 
552.6 
540.0 
426.6 

n 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

x (mm) Y 
614.4 901.4 
611.7 876.2 
608.6 851.1 
606.1 826.1 
603.3 801.0 
599.2 775.8 
596.7 750.7 
593.8 725.7 
590.3 700.6 
588.1 675.4 
584.7 650.3 
582.2 625.3 
578.5 600.1 
575.2 574.8 
572.1 549.6 
549.0 423.7 

Exposure 2 

Left Right 

n x (mm) y (mm) n - x (mm) y (mm) 

44 356.3 869.6 -ii 633.6 889.1 
45 356.1 857.1 68 630.7 863.9 
46 357.4 844.4 69 626.8 838.5 
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47 358.7 831.9 70 
48 360.0 819.3 71 
49 361.9 806.7 72 
50 363.4 794.1 73 
51 364.3 781.5 74 
52 390.0 567.3 75 
53 391.2 554.7 76 
54 392.1 542.1 77 
55 393.1 529.6 78 
56 394.8 517.0 79 
57 395.5 504.3 80 
58 396.0 491.8 81 
59 397.6 479.1 82 
60 398.9 466.5 83 
61 400.9 453.9 
62 402.3 441.3 
63 404.1 428.8 
64 405.7 4 16.2 
65 406.9 403.6 
66 435.7 239.7 

Exposure 3 

608.7 688.3 
601.9 638.0 
599.9 613.0 
597.4 587.9 
594.7 562.7 
591.6 537.7 
589.5 5 12.6 
587.3 487.5 
584.2 462.4 
581.5 437.3 
578.6 412.3 
575.3 387.1 
573.1 362.0 
549.0 236.5 

AQUARIUM DATA 

LeR Right 

n - 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

x (mm) Y 
381.7 495.8 
382.4 483.1 
387.9 407.6 
389.2 395.0 
391.4 382.3 
392.6 369.7 
393.6 357. I 
395.5 332.0 
397.1 319.4 
398.4 306.8 
399.3 294.2 
401.2 281.6 
405.3 243.7 
407.2 231.2 
409.4 218.6 
435.7 79.9 

n x 

loo 

(mm) 

594.5 
101 592.1 
102 589.2 
103 586.9 
104 584.6 
105 582.8 
106 575.3 
107 549.0 

Y 
405.7 
380.5 
355.5 
330.4 
305.3 
280.2 
230.0 

79.3 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n - X(mm) 
108 183.4 
109 181.7 
110 180.8 
111 179.9 
112 179.8 
113 180.2 
114 181.8 
115 183.4 
116 186.2 
117 189.2 
118 192.5 
119 196.1 
120 199.7 
121 203.9 
122 208.9 
123 214.3 
124 220.6 
125 226.2 
126 232.8 
127 239.6 
128 246.2 
129 252.5 
130 260.2 
131 267.6 
132 275.8 
133 284.7 
134 293.7 
135 302.4 
136 311.7 
137 322.2 
138 330.4 
139 340.0 
140 350.3 
141 360.7 
142 370.4 

Y 
918.0 
905.4 
892.8 
880.2 
867.6 
855.0 
842.4 
829.8 
817.3 
804.7 
792.0 
779.4 
766.8 
754.2 
741.6 
729.1 
716.5 
703.8 
691.3 
678.6 
666.0 
653.4 
640.8 
628.2 
615.7 
603.1 
590.5 
577.8 
565.2 
552.6 
540.0 
527.5 
514.9 
502.3 
489.7 

n - X(mm) 
148 802.1 
149 805.5 
150 806.1 
151 804.7 
152 801.6 
153 796.0 
154 788.5 
155 780.2 
156 769.4 
157 757.7 
158 744.4 
159 729.5 
160 715.1 
161 698.9 
162 681.6 
163 662.1 
164 642.5 
165 621.7 
166 599.7 
167 573.1 
168 549.0 

Y 
925.7 
900.6 
875.4 
850.3 
825.3 
BOO.2 
775.1 
749.9 
724.9 
699.8 
674.7 
649.6 
624.5 
599.4 
574.3 
549.1 
524.1 
499.1 
473.9 
448.8 
423.7 
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AQUARIUM DATA 

143 381.5 477.1 
144 393.9 464.4 
145 406.3 451.8 
146 421.8 439.3 
147 435.7 426.6 

Exposure 2 

Left 

n - X(mm) 
169 100.4 
170 97.4 
171 95.7 
172 94.9 
173 93.6 
174 93.9 
175 93.7 
176 94.3 
177 95.7 
178 98.4 
179 100.3 
180 102.2 
181 105.1 
182 108.1 
183 111.3 
184 114.7 
185 119.1 
186 123.3 
187 127.7 
188 132.4 
189 137.2 
190 142.4 
191 148.3 
192 154.5 
193 159.6 
194 165.7 
195 172.8 
196 178.9 
197 185.6 
198 192.5 
199 199.7 

Y 
920.1 
907.5 
894.9 
882.3 
869.6 
857.0 
844.4 
831.8 
819.3 
806.7 
794.1 
781.5 
768.8 
756.3 
743.6 
731.1 
718.5 
705.9 
693.3 
680.6 
668.4 
655.5 
642.8 
630.3 
617.7 
605.1 
592.5 
579.8 
567.3 
554.7 
542.1 

Right 

n X(mm) 
ii 888.3 

yo 
914.2 

225 891.0 889.1 
226 892.5 864.0 
227 891.6 838.8 
228 889.1 813.8 
229 885.8 788.7 
230 880.5 763.6 
231 873.6 738.5 
232 865.3 713.4 
233 856.5 688.3 
234 846.4 663.2 
235 835.3 638.1 
236 824.0 613.0 
237 811.0 587.9 
238 797.5 562.8 
239 782.6 537.7 
240 768.4 512.7 
241 751.8 487.5 
242 733.5 462.4 
243 717.7 437.4 
244 701.3 412.3 
245 681.7 387.2 
246 663.9 362.0 
247 644.1 337.0 
248 622.1 311.9 
249 600.4 286.8 
250 575.0 261.6 
251 549.0 236.5 
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AQUARIUM DATA 

200 207.0 529.5 
201 215.3 516.9 
202 221.9 504.3 
203 230.6 491.8 
204 239.3 479.1 
205 248.1 466.5 
206 256.0 453.8 
207 263.9 441.3 
208 273.2 428.7 
209 282.2 416.1 
210 291.7 403.5 
211 299.7 390.9 
212 309.0 378.3 
213 318.1 365.6 
214 327.9 353.0 
215 338.6 340.5 
216 348.0 327.9 
217 358.6 315.4 
218 368.5 302.7 
219 380.5 290.1 
220 392.4 277.5 
221 404.8 264.9 
222 420.2 252.3 
223 435.7 239.7 

Exposure 3 

Left 

n - x (mm) y (mm) 

252 24.4 911.5 
253 22.8 898.9 
254 21.8 887.0 
255 19.8 873.6 
256 19.6 861.1 
257 19.9 848.4 
258 20.9 835.9 
259 20.9 823.3 
260 22.5 810.8 
261 22.8 798.1 
262 24.7 785.5 
263 27.0 772.9 

n 

309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 

Right 

x (mm) y (mm) 

961.9 907.6 
965.1 882.5 
965.8 857.3 
965.9 832.3 
964.4 807.2 
960.8 782.1 
957.9 757.0 
952.5 731.9 
945.6 706.9 
939.8 681.7 
930.5 656.6 
922.1 63 1.5 
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264 28.6 
265 31.3 
266 34.4 
267 37.3 
268 40.2 
269 43.6 
270 47.5 
271 51.3 
272 55.1 
273 59.0 
274 64.1 
275 68.8 
276 74.6 
277 79.8 
278 84.6 
279 89.8 
280 96.5 
281 103.3 
282 108.7 
283 114.8 
284 120.8 
285 202.9 
286 210.8 
287 219.8 
288 226.4 
289 234.4 
290 243.0 
291 252.0 
292 261.8 
293 269.4 
294 278.5 
295 287.2 
296 295.3 
297 305.2 
298 3 14.8 
299 323.1 
300 335.1 
301 343.4 
302 354.0 
303 366.3 
304 374.0 

760.3 
747.7 
735.1 
722.5 
710.0 
697.3 
684.7 
672.1 
659.5 
646.9 
634.3 
621.8 
609.2 
596.6 
583.9 
571.3 
558.7 
546.1 
533.5 
521.0 
508.4 
369.7 
357.1 
344.5 
332.0 
319.4 
306.8 
294.2 
281.6 
268.9 
256.4 
243.7 
231.2 
218.6 
206.0 
193.4 
180.8 
168.2 
155.5 
143.0 
130.4 

321 911.5 606.5 
322 900.5 581.3 
323 888.4 556.2 
324 876.7 531.2 
325 863.7 506.1 
326 774.8 355.4 
327 757.7 330.4 
328 740.3 305.3 
329 723.9 280.1 
330 706.4 255.0 
331 687.2 230.0 
332 669.5 204.9 
333 649.9 179.7 
334 631.2 154.6 
335 606.7 129.6 
336 583.0 104.5 
337 549.0 79.3 

AQUARIUM DATA 



AQUARIUM DATA 

305 387.5 117.8 
306 398.8 105.2 
307 412.7 92.6 
308 435.7 79.9 
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AQUARIUM DATA 

Material: ANFO with distributed charge Shot no.: C-4717 

Experimenter: B. G. Craig Date: August 18, 1977 

Charge diameter: 10.5 cm Charge length: 152.4 cm 

Initial density: 0.797 g/cm’ Temperature: 297 K 

Confinement: Pyrex tube, 0.26-cm wall with 11.02-cm o.d., 4.29-cm air; 2.37-cm clay, in 
water 

Booster: One lE23 detonator, one P-040 lens, and a 10.18-cmdiam by 2.44-cm-long 
TNT charge 

Exposures of image intensifier camera: Two 

Tie between exposures: 140.68 ps Detonation velocity: 3.156 km/s 

Notes: ANFO is Gulf N-C-N 100 manufactured by Gulf Oil Chemical Co., Merriam, 
Kansas 

SHOT 4717 

I ooc 

0 1000 
X - HIUIHETERS 

85 



AQUARIUM DATA 

SHOT 4717 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left 

n - 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

x (mm) y (mm) 

429.4 961.8 
439.2 938.8 
445.9 907.2 
447.9 875.8 
449.6 844.3 
452.3 812.6 
455.0 781.1 
456.6 749.6 
457.7 718.1 
459.1 686.5 
460.8 654.9 
462.2 623.5 
463.0 591.9 
470.0 478.1 

Exposure 2 

n 

rs 
x0 
404.1 952.9 

16 415.7 921.3 
17 419.4 889.7 
18 423.6 858.3 
19 427.2 826.7 
20 43 1.2 795.1 
21 434.8 763.6 
22 436.2 732.1 
23 438.2 700.5 
24 438.8 669.0 
25 439.3 637.4 
26 442.0 605.9 
27 443.3 574.3 
28 443.4 542.8 
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AQUARIUM DATA 

29 446.0 511.3 
30 446.7 479.7 
31 448.0 448.2 
32 449.7 416.6 
33 451.6 385.1 
34 453.8 353.6 
35 455.2 322.0 
36 455.9 290.4 
37 456.7 259.0 
38 458.1 227.5 
39 469.5 34.2 

SHOCK FRONT POSITIONS 

Exposure 1 

LetI 

n 

0 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

x (mm] y (mm) 

232.8 951.3 
233.5 919.8 
238.1 888.2 
246.2 856.8 
257.9 825.2 
272.0 793.6 
288.7 762.1 
306.2 730.6 
328.7 699.0 
350.8 667.5 
370.8 636.0 
394.2 604.4 
413.9 572.8 
432.6 541.3 
452.4 509.8 
470.0 478.2 

Exposure 2 

Left 

n - x (mm) y (mm) 

56 17.8 917.4 
57 18.2 885.9 
58 23.3 854.4 
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AQUAFUUM DATA 

59 28.2 822.8 
60 36.3 791.2 
61 45.3 759.7 
62 54.8 728.2 
63 67.6 696.6 
64 80.3 665.1 
65 95.0 633.6 
66 111.0 602.0 
67 128.6 570.4 
68 147.0 538.9 
69 167.3 507.4 
70 187.4 475.9 
71 207.4 444.3 
72 229.6 412.7 
73 250.7 381.2 
74 272.3 349.7 
75 294.1 318.1 
76 314.7 286.5 
77 337.4 255.1 
78 357.9 223.6 
79 378.9 191.9 
80 398.0 160.3 
81 414.6 128.9 
82 431.7 97.4 
83 452.0 65.8 
84 469.5 34.2 
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AQUARIUM DATA 

Material: ANFO with 7.5 wt% aluminum Shot no.: C-4748 

Experimenter: B. G. Craig Date: January 10, 1978 

Charge diameter: 3.838 cm Charge length: 10.80 cm 

Initial density: 1.100 g/cm’ Temperature: 297 K 

Confinement: Red clay pipe, 10.16-cm-diam by 120.65-cm-long, in water 

hoster: One SE-l detonator, one PBX-9407 pellet, and a 2.54-cm-diam by 10.80~cm- 
long TNT charge 

ExpO.WeB of image intensifier camera: Two 

Time between exposures: 68.79 ps Detonation velocity: 3.75 km/s 

Notes: ANFO is Gulf N-C-N 750 manufactured by Gulf Oil Chemical Co., Merriam, 
Kansas. 

SHOT 4748 

1000 
X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 4748 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 2 

Left Right 

n - 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

x (mm) Y 
296.0 790.3 
298.8 764.3 
303.3 728.4 
308.2 692.5 
312.4 656.5 
314.6 620.7 
317.2 584.8 
320.1 548.9 
322.1 513.0 
324.6 477.1 
329.4 441.3 
335.3 405.2 
380.1 172.2 

n - 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

x (mm) Y 
718.8 773.5 
713.4 737.6 
710.0 701.7 
705.5 665.8 
701.5 630.0 
696.8 594.1 
692.8 558.1 
689.5 522.2 
684.5 486.4 
674.4 450.5 
667.8 414.5 
629.0 173.6 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n - 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

x (mm) Y n x (mm> Y 
193.7 778.3 -ii 822.5 778.0 
198.8 754.1 38 817.0 754.1 
214.6 718.1 39 799.7 718.2 
233.7 682.2 40 784.1 682.2 
251.5 646.3 41 761.8 646.3 
275.2 610.5 42 737.4 610.6 
301.0 574.6 43 712.2 574.6 
324.9 538.6 44 685.9 538.6 
352.1 502.7 45 657.8 502.7 
375.4 466.9 46 636.4 466.9 
380.1 430.9 47 629.0 431.0 



Left Right 

AQUARIUM DATA 

Exposure 2 

n 

48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

x (mm) Y 
60.1 775.3 
64.2 746.5 
71.6 710.6 
82.6 674.6 
95.1 638.8 

109.8 602.9 
127.9 567.0 
145.1 531.0 
163.6 495.2 
186.2 459.3 
204.9 423.4 
230.7 387.5 
255.1 351.6 
279.4 315.7 
303.7 279.9 
329.2 243.9 
352.4 208.1 
380.1 172.2 

n - 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 

x (mm) Y 
944.4 748.0 
943.7 712.0 
934.1 676.0 
922.3 640.1 
903.6 604.3 
887.7 568.4 
870.2 532.5 
847.8 496.7 
826.8 460.7 
805.0 424.8 
781.1 388.9 
761.2 353.1 
738.3 317.1 
706.6 281.2 
684.4 245.3 
653.4 209.5 
629.0 173.6 



AQUARIUM DATA 

Material: ANFO with 7.5 wt% aluminum Shot no.: C-4752 

Experimenters: J. 3. Dick and T. E. Gould Date: February 14, 1978 

Charge diameter: 19.66 cm Charge length: 151.13 cm 

Initial density: 1.11 g/cm’ Temperature: 291 K 

Confinement: Brownish clay pipe, 2.33-cm wall with 24.32-cm o.d., in water 

Bwster: One SE-I detonator, one PBX-9407 pellet, and a 20.32-cm-diam by 2.54-cm- 
long TNT charge 

Exposures of image intensifier camera: TWO 

Time between exposures: 64.75 ps Detonation velocity: 4.24 km/s 

Notes: ANFO is Gulf N-C-N 750 manufactured by Gulf Oil Chemical Co., Merriam, 
Kansas 

SHOT 4752 - CAMERA I 

1250 

E 
,” 
w 
z 

d 

F 

I 

> 

” 0 1250 
X - MILLIMETERS 

SHOT 4752 - CAMERA 2 

1250 

:: F Y 
i G , * 

0 1250 
X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 4752 - Camera 1 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n - x (mm) y (mm) n - x (mm) y (mm) 

1 390.6 982.3 13 808.7 974.5 
2 396.7 940.9 14 804.4 933.3 
3 400.5 899.7 15 801.6 891.9 
4 405.9 858.2 16 798.2 850.5 
5 411.7 816.8 17 792.2 809.0 
6 418.9 775.5 18 786.1 767.8 
7 424.2 734.1 19 782.7 726.4 
8 430.1 692.7 20 778.8 684.9 
9 433.8 651.4 21 774.4 643.7 

10 438.0 610.0 22 770.7 602.3 
11 443.0 568.5 23 766.7 560.8 
12 485.5 332.3 24 728.3 348.8 

Exposure 2 

Left Right 

n - 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

x (mm) Y 
365.0 972.7 
369.2 931.4 
375.0 848.6 
383.5 807.2 
399.7 658.8 
406.2 617.4 
410.7 576.1 
415.9 534.6 
420.1 493.3 
427.2 45 1.9 
432.1 410.5 
435.9 369.2 
442.4 327.8 
446.8 286.4 
488.3 85.0 

n - 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

x (mm) Y 
806.8 669.6 
801.4 628.3 
801.3 586.8 
797.7 545.5 
793.7 504.1 
787.9 462.8 
782.6 421.3 
778.5 380.1 
773.4 338.7 
768.0 297.2 
729.3 74.2 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Left 

Exposure 1 

Right 

n x - (mm> 

51 149.9 
52 155.0 
53 163.2 
54 175.2 
55 189.7 
56 205.6 
57 224.1 
58 246.5 
59 271.7 
60 296.5 
61 323.0 
62 378.0 
63 409.4 
64 441.6 
65 473.7 
66 478.5 
67 485.5 

Y 
992.9 
951.6 
910.3 
869.9 
827.4 
786.1 
744.8 
703.3 
662.0 
620.6 
579.2 
496.6 
455.1 
413.7 
372.4 
359.2 
332.3 

n 

Ti 

x (mm) 

1052.5 
69 1045.7 
70 1037.6 
71 1026.7 
72 1013.2 
73 996.3 
74 978.8 
75 957.6 
76 934.6 
77 910.2 
78 886.1 
79 803.0 
80 771.4 
81 738.0 
82 728.3 

Exposure 2 

Left 

n - X(mm) 
83 36.5 
84 37.8 
85 41.9 
86 49.9 
87 59.9 
88 71.1 
89 84.8 
90 100.3 
91 118.6 
92 136.5 
93 158.1 
94 181.8 
95 205.8 
96 229.5 

Y 
996.0 
954.6 
913.3 
871.9 
830.3 
789.0 
747.6 
706.1 
664.7 
623.4 
582.0 
540.6 
499.4 
457.9 

Y 
997.7 
956.1 
914.6 
873.2 
831.6 
790.1 
748.6 
707.0 
665.7 
624.2 
582.7 
458.3 
416.8 
375.5 
348.8 

Right 

n 

106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 

X(mm) Y 
1167.7 985.6 
1163.9 944.2 
1158.2 903.0 
1149.3 861.4 
1139.0 820.0 
1126.3 778.4 
1112.0 736.9 
1096.5 695.3 
1079.5 653.9 
1062.2 612.5 
1041.0 571.0 
1019.7 529.7 
999.0 488.3 
975.4 447.0 

w 



AQUARIUM DATA 

97 253.9 416.5 120 951.6 405.4 
98 278.9 375.0 121 924.9 364.0 
99 306.5 333.6 122 898.6 322.6 

100 332.9 292.0 123 872.7 281.1 
101 360.9 250.6 124 844.3 239.8 
102 391.1 209.3 125 817.2 198.5 
103 419.6 167.8 126 787.9 157.0 
104 452.9 126.5 127 753.0 115.8 
105 488.3 85.0 128 729.3 74.2 

SHOT 4752 - Camera 2 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n x (mm) - x (mm) y (mm) n y (mm) 

1 436.9 966.6 9 811.0 952.6 
2 446.2 925.1 10 806.0 911.3 
3 452.5 883.8 11 802.7 869.9 
4 457.9 842.3 12 797.5 828.4 
5 464.4 800.8 13 792.7 786.9 
6 469.8 759.4 14 788.2 745.5 
7 472.6 717.9 15 786.9 703.9 
8 511.0 533.0 16 753.9 536.4 

Exposure 2 

Left Right 

n - x (mm) 

17 425.8 
18 433.0 
19 438.1 
20 441.8 
21 449.9 
22 454.9 
23 460.1 
24 464.2 
25 469.6 
26 473.3 
27 513.9 

y (mm) n 

18 
x0 Y 

825.6 827.1 819.5 
784.2 29 823.3 788.1 
742.8 30 822.4 736.7 
701.3 31 817.2 695.2 
659.8 32 811.9 653.7 
618.4 33 807.7 612.4 
577.0 34 803.1 570.9 
535.5 35 798.8 529.4 
494.1 36 793.4 488.0 
452.7 37 790.8 446.5 
257.4 38 756.7 262.1 

95 



AQUARIUh4 DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n 

G 

x (mm) y (mm) n x (mm) y (mm) 

320.1 974.3 51 942.9 983.7 
40 3 14.4 940.8 52 943.5 942.2 
41 3 15.0 899.4 53 939.6 900.0 
42 323.3 858.0 54 931.3 859.5 
43 336.4 816.5 55 917.2 817.9 
44 355.7 775.1 56 900.3 776.5 
45 377.8 733.7 57 877.5 735.1 
46 404.5 692.2 58 853.3 693.6 
47 433.5 650.7 59 824.1 652.1 
48 466.6 609.3 60 795.0 610.8 
49 500.1 567.8 61 762.4 569.2 
50 511.0 533.0 62 753.9 536.4 

Exposure 2 

Left Right 

n - 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

x (mm) Y 
199.9 956.4 
193.8 915.0 
195.6 873.6 
201.7 832.1 
209.3 790.6 
221.8 749.3 
236.3 707.7 
254.3 666.3 
275.0 624.2 
297.3 583.5 
322.7 542.0 
350.0 500.6 
377.2 459.2 
405.0 417.6 
432.7 376.2 
466.2 334.8 
500.8 293.3 
513.9 257.4 

81 
82 
84 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

X(mm) Y 
1058.1 981.0 
1064.3 957.8 
1065.8 916.4 
1061.7 875.0 
1056.0 833.5 
1047.0 792.0 
1034.4 750.7 
1020.5 709.1 
1003.9 667.7 
985.3 626.3 
962.6 584.8 
939.1 543.3 
912.4 501.9 
887.7 460.5 
860.2 419.0 
833.6 377.6 
802.9 366.2 
768.4 294.7 
756.7 262.1 

% 



AQUARIUM DATA 

Material: ANFO with 7.5 wt% aluminum Shot no.: c-5 125 

Experimenter: S. Goldstein Date: April 8, 1981 

Charge diameter: 10 cm Charge length: 91.4 cm 

Initial density: 0.77 g/cm’ Temperature: 288 K 

Confiiement: 1.6-cm clay pipe in water 

Booster: One lE23 detonator, one P-040 lens, and a 10.2-cm-diam by 2.5-cm-long 
Comp B charge 

Exposures of image intensifier camera: Two 

Tie between exposures: 41.98 ps Detonation velocity: 3.41 km/s 

Notes: ANFO is Gulf N-C-N 100 mixed with 7.5 wt% aluminum 

SHOT 5125 - CAMERA I SHOT 5125 - CAMERA 2 

0 1000 0 1000 
X - MILLIMETERS X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 5125 - Camera 1 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

IA-I Right 

n x (mm) y (mm) n - - x (mm) y (mm) 

1 344.9 
2 349.6 
3 359.0 
4 363.9 
5 368.4 
6 372.3 
7 376.4 
8 378.3 
9 382.8 

10 385.5 
11 388.3 
12 391.7 
13 395.8 
14 398.7 
15 402.1 
16 405.3 
17 409.2 
18 435.7 

965.1 19 625.4 956.6 
943.1 20 622.1 940.5 
914.6 21 620.0 912.0 
886.1 22 616.2 883.5 
857.6 23 613.8 855.0 
829.0 24 610.6 826.4 
800.6 25 607.1 797.9 
772.1 26 604.2 769.5 
743.5 27 601.6 741.0 
714.9 28 600.3 712.4 
686.5 29 597.4 683.9 
658.0 30 594.5 655.4 
629.5 31 592.1 626.9 
600.9 32 590.9 598.4 
572.4 33 588.5 569.8 
544.0 34 585.2 541.3 
515.4 35 583.7 512.9 
354.6 36 579.8 484.3 

37 564.3 354.6 

n - 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

Left 

x (mm) Y 
330.0 966.9 
342.2 930.4 
347.2 901.9 
351.3 873.5 
356.5 845.1 
361.7 816.4 
365.1 787.8 
368.2 759.4 
370.7 731.0 
373.1 702.4 
375.8 673.8 

Exposure 2 

n - 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 

Right 

x (mm) y (mm) 

641.8 957.3 
636.0 928.8 
632.6 900.2 
63 1.9 871.7 
628.3 843.3 
623.6 814.7 
619.7 786.1 
616.6 757.7 
613.9 729.3 
614.4 700.7 
610.7 672.1 
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49 379.5 645.3 
50 382.4 616.9 
51 386.3 588.3 
52 389.0 559.8 
53 391.9 531.3 
54 394.2 502.9 
55 397.0 474.3 
56 401.3 445.8 
57 404.7 417.3 
58 407.5 388.8 
59 411.3 360.2 
60 416.6 331.7 
61 435.7 209.4 

73 607.1 643.7 
74 605.2 615.2 
75 603.6 586.6 
76 600.8 558.1 
77 599.9 529.6 
78 597.8 501.2 
79 596.3 472.6 
80 591.8 444.1 
81 589.8 415.6 
82 586.9 387.1 
83 582.8 358.4 
84 564.3 209.4 

AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n - X(mm) 
85 127.1 
86 126.7 
87 128.6 
88 132.4 
89 138.3 
90 146.1 
91 156.5 
92 167.9 
93 182.0 
94 196.8 
95 211.7 
96 229.6 
97 246.5 
98 266.5 
99 285.7 

100 305.6 
101 327.5 
102 349.3 
103 371.7 
104 396.6 
105 418.0 
106 435.7 

Y 
948.7 
924.8 
896.3 
867.7 
839.3 
810.7 
782.2 
753.7 
725.3 
696.7 
668.1 
639.7 
611.2 
582.6 
554.1 
525.7 
497.1 
468.6 
440.1 
411.6 
383.0 
354.6 

n - X(mm) 
107 850.4 
108 850.5 
109 848.8 
110 844.2 
111 838.4 
112 831.3 
113 820.9 
114 810.5 
115 798.1 
116 784.4 
117 768.2 
118 752.4 
119 735.1 
120 717.2 
121 698.5 
122 679.6 
123 661.1 
124 640.2 
125 619.2 
126 597.9 
127 578.6 
128 564.3 

Y 
949.7 
924.9 
896.3 
867.9 
839.4 
810.8 
782.3 
753.8 
725.4 
696.8 
668.3 
639.8 
611.3 
582.7 
554.2 
525.8 
497.2 
468.7 
440.2 
411.8 
383.2 
354.6 
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AQUARIUM DATA 

Exposure 2 

Left 

n - 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 

x (mm) 

58.9 
58.7 
59.6 
62.3 
66.8 
73.4 
81.5 
90.6 

101.3 
113.2 
127.7 
142.3 
158.0 
174.2 
191.2 
209.7 
228.7 
245.9 
264.7 
287.2 
306.8 
327.0 
350.3 
370.5 
394.1 
417.9 

155 435.7 

Y 
945.6 
922.6 
894.1 
865.6 
837.2 
808.6 
780.1 
751.5 
723.0 
694.3 
665.7 
637.3 
608.6 
580.0 
551.6 
523.1 
494.5 
466.0 
437.5 
409.0 
380.4 
352.0 
323.5 
295.0 
266.4 
237.9 
209.4 

Right 

182 

n - 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 

X(mm) 

564.3 

916.3 
918.2 
917.4 
914.9 
910.6 
903.9 
896.7 
887.7 
877.3 
866.1 
852.7 
838.7 
823.2 
808.1 
791.2 
775.8 
757.8 
739.8 
722.4 
703.8 
684.1 
664.9 
644.6 
623.7 
601.7 
579.9 

Y 
949.3 
922.2 
893.6 
865.2 
836.7 
808.1 
779.6 
751.2 
722.6 
694.1 
665.5 
637.1 
608.6 
580.0 
551.6 
523.1 
494.5 
466.0 
437.6 
409.1 
380.5 
352.0 
323.5 
295.0 
266.4 
237.9 
209.4 



AQUARIUM DATA 

SHOT 5125 - Camera 2 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

IA Right 

n - 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

x (mm) Y 
347.4 772.9 
351.5 755.9 
360.1 727.3 
364.4 698.7 
369.8 670.3 
374.3 641.8 
378.9 613.2 
382.2 584.6 
385.9 556.2 
388.1 527.7 
391.1 499.2 
393.8 470.7 
397.5 442.2 
401.5 413.7 
405.5 385.1 
409.9 356.6 
415.8 328.1 
435.7 186.2 

n - x (mm> 

19 624.8 
20 618.2 
21 615.9 
22 613.5 
23 610.8 
24 606.6 
25 603.3 
26 601.1 
27 598.6 
28 596.2 
29 593.6 
30 591.4 
31 589.0 
32 586.3 
33 583.4 
34 582.3 
35 564.3 

Y 
770.7 
738.2 
709.6 
681.2 
652.7 
624.1 
595.6 
567.1 
538.7 
5 10.0 
481.5 
453.1 
424.6 
396.0 
367.5 
339.0 
186.2 

Exposure 2 

Left Right 

n 

5 

x (mm) 

333.5 
37 336.7 
38 345.6 
39 351.3 
40 356.6 
41 36 1.8 
42 365.3 
43 369.5 
44 372.7 
45 375.3 
46 376.9 
47 379.7 

Y 
768.9 
756.7 
728.1 
699.5 
671.1 
642.6 
614.1 
585.5 
557.0 
528.6 
500.0 
471.5 

n 

57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 

x (mm) y (mm] 

639.6 774.7 
634.9 754.8 
631.3 726.2 
628.5 697.6 
626.8 669.2 
623.9 640.8 
619.4 612.2 
615.8 583.6 
613.3 555.1 
610.7 526.7 
609.1 498.1 
605.5 469.6 
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AQUARIUM DATA 

48 384.0 443.1 
49 386.8 414.5 
50 390.4 386.0 
51 394.6 357.4 
52 397.5 329.0 
53 399.9 300.5 
54 406.3 243.4 
55 410.3 214.9 
56 435.7 45.1 

69 602.5 441.1 
70 601.6 412.7 
71 599.6 384.1 
72 598.7 355.6 
73 597.2 327.1 
74 594.5 298.6 
75 591.0 270.0 
76 587.9 241.5 
77 584.3 213.0 
78 564.3 45.1 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n x - (mm) 

79 141.8 
80 141.7 
81 144.9 
82 149.1 
83 156.8 
84 164.1 
85 175.9 
86 187.7 
87 201.9 
88 217.4 
89 233.6 
90 251.0 
91 270.0 
92 290.7 
93 3 10.9 
94 332.0 
95 353.9 
96 376.7 
97 400.2 
98 420.9 

yo 
749.5 
728.0 
699.4 
671.0 
642.6 
614.0 
585.4 
557.0 
528.6 
500.0 
471.4 
442.9 
414.5 
385.9 
357.4 
328.8 
300.3 
271.7 
243.2 
214.8 

n - 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 

x (mm) 

834.2 
834.2 
832.4 
827.6 
821.0 
812.5 
803.2 
791.0 
777.7 
762.9 
747.4 
729.9 
711.9 
693.2 
674.9 
654.7 
635.0 
613.2 
591.6 
573.3 

99 435.7 186.2 120 564.3 

Y 
755.2 
727.9 
699.4 
670.9 
642.5 
613.9 
585.3 
556.9 
528.4 
499.9 
471.3 
442.9 
414.4 
385.8 
357.3 
328.8 
300.3 
271.7 
243.3 
214.8 
186.2 
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AQUARIUM DATA 

Exposure 2 

Left Right 

n - 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 

x (mm) Y n x(mm) Y 
74.5 747.3 147 900.0 754.7 
74.0 729.5 148 900.5 729.5 
75.1 700.9 149 901.1 700.9 
78.5 672.4 150 898.6 672.4 
82.9 644.0 151 893.7 644.0 
89.5 615.5 152 886.5 615.4 
97.8 586.9 153 879.6 586.8 

108.3 558.4 154 871.0 558.4 
118.5 530.0 155 861.2 530.0 
130.9 501.4 156 848.2 501.4 
145.4 472.8 157 837.5 472.8 
160.3 444.4 158 821.3 444.3 
176.4 415.9 159 805.3 415.9 
193.4 387.4 160 789.7 387.3 
211.5 358.8 161 772.3 358.8 
230.2 330.3 162 756.1 330.3 
248.5 301.8 163 737.5 301.8 
266.9 273.3 164 717.9 273.2 
287.7 244.8 165 700.3 244.8 
306.8 216.3 166 680.5 216.3 
327.8 187.8 167 662.3 187.8 
350.5 159.2 168 641.8 159.2 
372.5 130.7 169 621.1 130.7 
394.9 102.3 170 599.3 102.2 
417.8 73.7 171 577.6 73.7 
435.7 45.1 172 564.3 45.1 
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AQUARIUM DATA 

Material: ANFO with 7.5 wt% aluminum Shot no.: C-4724 

Experimenter: B. G. Craig Date: September 28, 1977 

Charge diameter: 9.8 cm Charge length: 120.7 cm 

Initial density: 0.874 g/cm” Temperature: 297 K 

Confinement: Red clay pipe, 1.55-cm wall with 12.9-M o-d., in water 

Booster: One SE-l detonator, one tetryl pellet, and a 10.8-cmdiam by 1.25-cm-long 
TNT charge 

Exposures of image intensifier camera: Two 

Tie between exposures: 101.6 ps Detonation velocity: 3.63 km/s 

Notes: ANFO is Gulf N-C-N 750 manufactured by Gulf Oil Chemical Co., Merriam, 
Kansas 

SHOT 4724 

1000 

1000 
Y - MILLIMETERS 



AQUARIUM DATA 

SHOT 4724 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 2 

Left Right 

n - 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

n x 

II 

(mm) 

345.8 
32 346.9 
33 356.2 
34 371.3 
35 390.7 
36 410.9 
37 427.0 

x (mm) Y 
365.7 752.5 
366.5 724.3 
370.6 696.2 
374.9 668.0 
378.2 639.6 
381.4 611.4 
384.4 583.3 
386.7 554.9 
388.6 526.7 
391.1 498.6 
394.5 470.4 
397.6 442.0 
399.8 413.8 
405.9 385.7 
427.6 229.8 

n - 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

X(mm) Y 
620.6 736.3 
616.8 708.2 
6123 680.0 
608.6 65 1.8 
605.5 623.6 
601.6 595.5 
598.5 567.2 
595.5 538.7 
592.7 5 10.6 
589.5 482.3 
585.8 454.1 
582.4 425.6 
577.6 397.4 
572.4 369.3 
556.1 234.3 

SHOCK FRONT POSITIONS 

Exposure I 

Left 

Y 
759.0 
741.7 
713.4 
685.3 
656.8 
628.7 
600.4 

- 
n - 
38 
39 
40 
41 
42 
43 
44 
45 

Right 

x (mm] y (mm1 

638.2 761.8 
638.7 750.2 
632.2 722.0 
618.4 683.2 
601.2 665.5 
578.4 637.3 
563.6 609.1 
555.6 580.9 
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AQUARIUM DATA 

Exposure 2 

Left Right 

- X(mm> n Y 
46 176.4 756.5 
47 174.4 738.5 
48 173.9 710.3 
49 177.7 682.1 
50 182.4 653.8 
51 191.0 625.5 
52 199.8 597.2 
53 211.8 568.9 
54 224.7 540.5 
55 239.4 512.2 
56 255.1 484.1 
57 273.0 455.9 
58 291.0 427.4 
59 310.9 399.3 
60 331.1 371.2 
61 351.2 343.0 
62 372.8 3 14.6 
63 394.8 286.3 
64 413.9 258.2 
65 427.6 229.8 

n x 

6 

(mm) 

808.5 
67 808.2 
68 806.1 
69 801.4 
70 793.6 
71 785.1 
72 744.9 
73 761.8 
74 747.9 
75 731.3 
76 713.7 
77 694.7 
78 676.2 
79 656.0 
80 634.7 
81 612.5 
82 592.1 
83 573.8 
84 556.1 

Y 
743.8 
715.5 
687.2 
658.9 
630.5 
602.3 
574.0 
545.7 
517.3 
489.1 
460.8 
432.4 
404.1 
375.8 
347.5 
319.2 
290.8 
262.6 
234.3 



AQUARIUM DATA 

Material: ANFO with 7.5 wt% aluminum Shot no.: C-4707 

Experimenter: B. G. Craig Date: June 16, 1977 

Charge diameter: 20.20 cm Charge length: 15 1.1 cm 

Initial density: 0.877 g/cm3 Temperature: 296 K 

Confinement: Clay pipe, 2.41-cm wall with 25.02-cm o.d., in water 

Booster: One SE-l detonator, one tetryl pellet, and a 2.5-cmdiam by 2.03~cm-long TNT 
charge 

Exposures of image intensifier camera: Two 

Tie between exposures: 102.0 ps Detonation velocity: 3.98 km/s 

Notes: ANFO is Gulf N-C-N 750 manufactured by Gulf Oil Chemical Co,, Merriam, 
Kansas 

SHOT 4707 

1000 

P 
,” 

x 

? 

z 
I 

> 

n 1 I I I 

0 1000 
X - l4ILLlMETERS 
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AQUARIUM DATA 

SHOT 4707 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

n - 
I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

n 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Exposure I 

Right 

x (mm) y (mm) 

588.2 793.7 
580.9 771.3 
578.1 748.9 
574.1 726.3 
571.1 703.8 
567.7 681.3 
564.4 658.8 
562.1 636.4 
558.7 613.9 
555.6 591.3 
552.5 568.8 
533.2 474.2 

Exposure 2 

Right 

x (mm) y (mm) 

631.9 776.6 
628.5 754.1 
625.4 731.6 
621.3 709.1 
617.1 686.6 
614.3 664.1 
611.5 641.7 
609.5 619.1 
606.5 596.7 
604.3 574.1 
601.6 551.6 
598.9 529.1 
596.0 506.7 
594.6 484.2 
591.2 461.6 
588.4 439.1 
584.9 416.6 
582.1 394.2 



AQUARIUM DATA 

31 579.2 371.7 
32 576.1 349.2 
33 573.2 326.6 
34 569.8 304.2 
35 567.0 281.6 
36 532.0 68.1 

SHOCK FRONT POSITIONS 

Exposure 1 

Right 

n - 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

x (mm) y (mm) 

675.6 766.7 
675.3 744.2 
673.0 721.7 
666.4 699.2 
658.0 676.7 
646.9 654.2 
635.5 631.8 
621.1 609.3 
606.2 586.7 
590.3 564.2 
573.1 541.7 
555.1 519.3 
542.3 496.8 
533.2 474.2 

Exposure 2 

Right 

n x (mm) y (mm) 

51 855.1 765.6 
52 857.0 743.1 
53 858.3 720.6 
54 858.1 698.0 
55 856.2 675.5 
56 852.9 653.1 
57 848.4 630.6 
58 842.8 608.1 
59 836.4 585.6 
60 829.5 563.0 



AQUARIUM DATA 

61 822.1 
62 813.0 
63 804.6 
64 792.9 
65 781.3 
66 770.5 
67 758.9 
68 745.2 
69 732.2 
70 719.1 
71 703.8 
72 689.2 
73 674.7 
74 659.0 
75 644.3 
76 627.3 
77 6 10.6 
78 595.2 
79 577.1 
80 559.5 
81 542.1 
82 532.0 

540.6 
518.1 
495.7 
473.1 
450.6 
428.1 
405.6 
383.2 
360.6 
338.1 
315.6 
293.1 
270.7 
248.2 
225.7 
203.1 
180.6 
158.1 
135.7 
113.2 
90.7 
68.1 
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AQUARIUM DATA 

Material: ANFO with 7.5 wt% aluminum Shot no.: C-4743 

Experimenter: B. G. Craig Date: December 7, 1977 

Charge diameter: 19.9 cm Charge length: 151.3 cm 

Initial density: 1.06 g/cm’ Temperature: 293 K 

Confimement: Clay pipe, 2.52-cm wall with 19.9-cm i.d., in water 

Booster: One SE-l detonator, one PBX-9407 pellet, and one 20.3-cmdiam by 
2.5-cm-long TNT charge 

Exposures of image intensifier camera: Two 

Time between exposures: 64.75 ps Detonation velocity: 3.985 km/s 

Notes: ANFO is Gulf N-C-N 750 manufactured by Gulf Oil Chemical Co., Merriam, 
Kansas 

SHOT 4743 

1000 

E 

: 
f 
Ii 
z 
I 

l 

1000 
K - HILL~METERS 

111 



AQUARIUM DATA 

SHOT 4743 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 2 

Left Right 

n x (mm) y (mm) n - - x (mm) y (mm) 

1 296.0 790.3 14 718.8 773.5 
2 298.8 764.3 15 713.4 737.6 
3 303.3 728.4 16 710.0 701.7 
4 308.2 692.5 17 705.5 665.8 
5 312.4 656.5 18 701.5 630.0 
6 3 14.6 620.7 19 696.8 594.1 
7 317.2 584.8 20 692.8 558.1 
8 320.1 548.9 21 689.5 522.2 
9 322.1 513.0 22 684.5 486.4 

10 324.6 477.1 23 674.4 450.5 
11 329.4 441.3 24 667.8 414.5 
12 335.3 405.2 25 629.0 173.6 
13 380.1 172.2 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n x (mm) y (mm) n x (mm) y (mm) 

26 193.7 778.3 37 822.5 778.0 
27 198.8 754.1 38 817.0 754.1 
28 214.6 718.1 39 799.7 718.7 
29 233.7 682.2 40 784.1 682.2 
30 251.5 646.3 41 761.8 646.3 
31 275.2 610.5 42 737.4 610.6 
32 301.0 574.6 43 712.2 574.6 
33 324.9 538.6 44 685.9 538.6 
34 352.1 502.7 45 657.8 502.7 
35 375.4 466.9 46 636.4 466.9 
36 380.1 430.9 47 629.0 430.9 
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AQUARIUM DATA 

Left 

Exposure 2 

Right 

n x - (mm) 

48 60.1 
49 64.2 
50 71.6 
51 82.6 
52 95.1 
53 109.8 
54 127.9 
55 145. I 
56 163.6 
57 186.2 
58 204.9 
59 230.7 
60 255.1 
61 279.4 
62 303.7 
63 329.2 
64 352.4 
65 380.1 

Y 
775.3 
746.5 
7 10.6 
674.6 
638.8 
602.9 
567.0 
531.0 
495.2 
459.3 
423.4 
387.5 
351.6 
315.7 
279.9 
243.9 
208.7 
172.2 

n 

6 

x (mm) 

944.4 
67 943.7 
68 934.1 
69 922.3 
70 903.6 
71 887.7 
72 870.2 
73 847.8 
74 826.8 
75 805.0 
76 781.1 
77 761.2 
78 738.3 
79 706.6 
80 684.4 
81 653.4 
82 629.0 

Y 
748.0 
712.0 
676.0 
640.1 
604.3 
568.4 
532.5 
496.7 
460.7 
424.8 
388.9 
353.1 
317.1 
281.2 
245.3 
209.5 
173.6 
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AQUARIUM DATA 

Material: ANFO with 10.8 wt% aluminum Shot no.: C-5088 

Experimenter: S. Goldstein Date: December 12, 1980 

Charge diameter: 10 cm Charge length: 91.4 cm 

Initial density: 0.80 g/cm’ Temperature: 285 K 

Confinement: 1.6-cm clay pipe in water 

Booster: One lE23 detonator, one P-040 lens, and two 10.2-cmdiam by 1.3-cm-long 
Comp B charges 

Exposures of image intensifier camera: Two 

Time between exposures: 29.03 ps Detonation velocity: 3.29 km/s 

Notes: ANFO is Gulf N-C-N 100 manufactured by Gulf Oil Chemical Co., Merriam, 
Kansas 

SHOT 5088 - CAKRA’I 

1000 

P & I 
E 

I// 
z 

ZI IV/v’ i 

E 
4 

> 7 I I I 

0 ’ 0 ' I I I I I I 

0 0 1000 1000 
x - MILLlMETERS x - MILLlMETERS 

SHOT SOB0 - CAMERA 2 

0 1000 
X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 5088 - Camera 1 
SHOCK FRONT POSITIONS 

Left 

Exposure 1 

Right 

n - 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

X(mm> Y 
265.9 843.9 
264.9 829.1 
265.1 814.6 
265.3 800.1 
265.2 785.5 
268.5 771.0 
272.0 756.4 
275.4 742.0 
280.4 727.5 
287.1 713.0 
293.5 698.5 
300.0 684.0 
309.2 669.4 
317.3 654.9 
325.6 640.4 
336.4 625.9 
347.5 611.4 
357.3 596.9 
368.9 582.4 
381.8 567.8 
393.3 553.3 
406.2 538.7 
417.3 524.2 
427.1 509.8 
435.0 495.4 

n - x (mm) 

26 726.6 
27 727.4 
28 727.7 
29 727.5 
30 727.1 
31 725.3 
32 722.2 
33 717.5 
34 712.5 
35 707.0 
36 700.8 
37 693.8 
38 686.2 
39 677.3 
40 668.1 
41 658.9 
42 648.5 
43 638.3 
44 627.3 
45 614.6 
46 603.2 
47 590.2 
48 581.3 
49 572.5 
50 565.0 

Y 
834.8 
829.2 
814.7 
800.1 
785.6 
771.1 
756.5 
742.1 
727.6 
713.1 
698.6 
684.0 
669.5 
655.0 
640.4 
626.0 
611.5 
597.0 
582.5 
567.9 
553.4 
538.9 
524.4 
509.9 
495.4 

Exposure 2 

Left Right 

n - x(mm) y (mm) n x (mm) y (mm) 

51 216.1 843.9 x 775.5 834.8 
52 215.7 835.4 84 777.4 820.1 
53 215.6 821.0 85 777.6 805.5 
54 214.7 806.4 86 777.2 791.1 
55 216.0 791.9 87 776.4 776.6 
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AQUARIUM DATA 

56 217.7 777.3 
57 219.4 762.8 
58 221.4 748.3 
59 224.5 733.8 
60 228.7 719.3 
61 233.3 704.8 
62 238.8 690.3 
63 243.9 675.7 
64 250.2 661.2 
65 258.0 646.7 
66 266.1 632.3 
67 275.0 617.7 
68 282.7 603.3 
69 291.8 588.7 
70 301.5 574.2 
71 310.8 559.6 
72 320.9 545.1 
73 332.3 530.6 
74 342.1 516.1 
75 353.5 501.7 
76 364.8 487.2 
77 376.6 472.7 
78 386.2 458.1 
79 401.5 443.6 
80 411.2 429.0 
81 424.4 414.5 
82 435.0 400.0 

88 774.8 762.1 
89 772.0 747.5 
90 768.6 733.0 
91 764.7 718.6 
92 760.4 704.1 
93 755.2 689.5 
94 749.6 675.1 
95 742.7 660.5 
96 737.0 646.0 
97 728.9 631.6 
98 721.1 617.0 
99 713.3 602.6 

100 703.4 588.0 
101 693.9 573.6 
102 685.6 559.0 
103 676.0 544.5 
104 664.0 530.0 
105 652.7 515.5 
106 642.2 500.9 
107 632.8 486.6 
108 620.7 472.2 
109 609.0 457.8 
110 597.6 443.2 
111 585.9 428.8 
112 576.3 414.3 
113 565.0 400.0 

SHOT 5088 - Camera 2 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n x (mm> y (mm) n - X(mm) Y - 
1 377.3 806.2 15 632.3 839.0 
2 381.2 777.6 16 628.7 810.0 
3 384.2 748.5 17 625.3 781.2 
4 384.6 719.7 18 621.3 752.2 
5 389.2 690.9 19 617.0 723.1 
6 392.6 662.1 20 614.1 694.2 
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7 394.2 
8 398.8 
9 402.3 

10 404.8 
11 408.3 
12 411.4 
13 415.6 
14 435.0 

633.0 21 611.1 665.3 
604.0 22 607.6 636.2 
575.1 23 605.3 607.3 
546.1 24 603.7 578.3 
517.2 25 600.4 549.5 
488.3 26 596.8 520.6 
459.4 27 592.7 491.8 
295.2 28 589.7 463.1 

29 565.0 295.4 

AQUARIUM DATA 

Exposure 2 

Left 

n X(mm) Y 
4 387.0 636.3 

31 389.9 607.5 
32 391.8 578.8 
33 394.3 550.1 
34 396.6 521.3 
35 400.7 492.5 
36 403.6 463.7 
37 408.8 420.2 
38 435.0 200.0 

Right 

n x (mm) y (mm) 

-ii 619.0 631.8 
40 616.4 602.8 
41 612.7 573.9 
42 609.7 544.9 
43 606.2 515.9 
44 604.3 486.8 
45 600.6 458.1 
46 565.0 200.0 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n n - x (nun) y (mm) 

47 148.4 908.6 ?ii 

x (mm) y (mm) 

849.4 895.7 
48 147.0 896.2 91 851.5 877.2 
49 145.1 881.6 92 852.1 862.8 
50 144.7 867.2 93 851.9 848.4 
51 145.1 852.6 94 850.7 834.0 
52 145.3 838.1 95 849.5 819.6 
53 147.5 823.7 96 848.2 805.3 
54 149.6 809.2 97 846.9 790.9 
55 152.6 794.7 98 844.7 776.6 
56 156.1 780.3 99 841.3 762.2 
57 159.0 765.7 100 836.9 747.8 
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AQUARIUM DATA 

58 163.2 75 1.2 
59 168.0 736.7 
60 172.5 722.2 
61 177.6 707.7 
62 182.7 693.2 
63 188.1 678.8 
64 195.5 664.3 
65 201.5 649.8 
66 209.1 635.3 
67 216.7 620.8 
68 225.1 606.3 
69 233.7 591.7 
70 242.3 577.3 
71 250.8 562.8 
72 260.1 548.4 
73 270.5 533.9 
74 280.1 519.3 
75 289.5 504.9 
76 299.6 490.3 
77 309.2 475.8 
78 319.9 461.4 
79 331.4 446.9 
80 341.8 432.5 
81 352.5 417.9 
82 363.5 403.4 
83 375.4 388.9 
84 386.0 374.4 
85 397.9 359.9 
86 410.1 345.5 
87 420.5 33 1.0 
88 427.9 316.5 
89 435.0 295.4 

101 832.8 733.4 
102 828.8 718.9 
103 823.1 704.5 
104 817.5 690.2 
105 811.6 675.9 
106 805.1 661.5 
107 798.5 647.1 
108 791.0 632.7 
109 782.8 618.4 
110 775.1 603.9 
111 766.8 589.5 
112 758.9 575.2 
113 749.0 560.9 
114 740.3 546.5 
115 732.5 532.1 
116 722.7 517.7 
117 712.3 503.3 
118 701.5 488.9 
119 691.5 474.5 
120 682.0 460.2 
121 671.4 445.8 
122 659.8 431.5 
123 649.5 417.1 
124 638.7 402.6 
125 627.5 388.2 
126 615.6 373.9 
127 602.7 359.5 
128 590.7 345.2 
129 582.0 330.8 
130 570.8 316.4 
131 565.0 295.4 

Exposure 2 

Left Right 

n x (mm) y (mm1 n x (mm) - y (mm) 

132 102.4 908.6 182 896.8 895.2 
133 98.8 889.6 183 898.2 885.6 
134 98.2 875.2 184 898.2 871.3 
135 98.0 860.7 185 898.8 856.8 
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AQUARIUM DATA 

136 97.2 846.1 186 899.1 842.4 
137 97.4 831.6 187 898.8 828.0 
138 99.4 817.1 188 897.7 813.6 
139 100.4 802.7 189 896.5 799.3 
140 103.0 788.2 190 894.6 785.0 
141 106.5 773.7 191 891.7 770.5 
142 109.8 759.2 192 888.5 756.0 
143 113.2 744.7 193 885.1 741.6 
144 116.4 730.2 194 882.4 727.1 
145 121.7 715.7 195 878.3 712.6 
146 125.9 701.1 196 873.8 698.2 
147 131.1 686.7 197 869.3 683.9 
148 135.7 672.2 198 864.6 669.5 
149 141.2 657.8 199 859.3 655.2 
150 147.8 643.3 200 852.1 640.8 
151 154.4 628.7 201 845.0 626.2 
152 160.0 614.2 202 838.9 611.8 
153 167.7 599.7 203 832.2 597.4 
154 174.5 585.2 204 823.9 583.1 
155 182.4 570.8 205 816.6 568.7 
156 190.3 556.3 206 808.5 554.4 
157 199.5 541.9 207 799.9 539.9 
158 207.6 527.3 208 792.0 525.5 
159 216.5 512.8 209 782.9 510.9 
160 226.3 498.3 210 774.6 496.5 
161 237.1 483.8 211 766.0 482. I 
162 245.5 469.3 212 756.9 467.9 
163 254.7 454.9 213 748.3 453.5 
164 264.1 440.4 214 739.0 439.1 
165 273.6 426.0 215 729.0 424.8 
166 282.9 411.4 216 718.5 410.2 
167 294.7 396.9 217 708.3 395.8 
168 304.1 382.3 218 697.5 381.4 
169 313.5 367.8 219 687.3 367.0 
170 324.3 353.4 220 676.9 352.7 
171 333.5 338.9 221 666.9 338.3 
172 345.1 324.4 222 656.6 324.0 
173 356.8 3 10.0 223 644.4 309.6 
174 368.1 295.4 224 633.7 295.2 
175 379.3 280.9 225 621.6 280.8 
176 390.3 266.4 226 609.2 266.4 
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AQUARIUM DATA 

177 403.0 251.9 227 596.7 252.0 
178 411.8 237.5 228 584.9 237.7 
179 421.8 223.0 229 575.3 223.4 
180 429.1 208.8 230 569.4 208.9 
181 435.0 200.0 231 565.0 200.0 
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AQUARIUM DATA 

Material: ANFO with 18.91 wt% aluminum Shot no.: C-5066 

Experimenter: S. Goldstein Date: October 1, 1980 

Charge diameter: 10 cm Charge length: 9 1.4 cm 

Initial density: 0.93 g/cm’ Temperature: 285 K 

Confinement: 1.6-cm clay pipe in water 

Booster: One lE23 detonator, one P-040 lens, and two 10.2cmdiam by 1.3-cm-long 
Comp B charges 

Exposures of image intensifier camera: Two 

Tiie between exposures: 29.04 ps Detonation velocity: 3.49 km/s 

Notes: ANFO is Gulf N-C-N 100 manufactured by Gulf Oil Chemical Co., Merriam, 
Kansas 

SHOT 5066 - CAKRA 1 

1000 

:: 
,w 

Y 

2 

2 
1 

> 

0 ’ 

SHOT 5066 - CAKRA 2 

looor I I I I 

I I 

0 ’ I I I I 

0 1000 0 1000 
X - MILLIMETERS X - MILLISTERS 
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AQUARIUM DATA 

SHOT 5066 - Camera 1 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Left 

Exposure 2 

Right 

n - X(mm) 
1 364.6 
2 371.8 
3 375.0 
4 383.2 
5 386.9 
6 389.0 
7 392.3 
8 397.9 
9 434.1 

Y 
853.0 
825.0 
796.8 
740.3 
712.2 
684.0 
655.7 
627.5 
408.7 

n - 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

x (mm) y (mm) 

622.3 856.1 
619.6 828.0 
616.7 799.8 
616.1 771.6 
611.9 743.4 
607.6 715.3 
603.3 687.1 
601.1 658.8 
597.2 630.6 
594.0 602.5 
589.2 572.9 
566.7 400.0 

SHOCK FRONT POSITIONS 

Left 

Exposure 1 

Right 

n 

22 

x (mm) 

245.4 
23 246.9 
24 249.9 
25 255.3 
26 263.0 
27 274.2 
28 289.3 
29 305.0 
30 325.3 
31 346.8 
32 369.1 
33 393.8 
34 419.5 
35 .433-o 

Y 
873.4 
845.3 
817.1 
788.9 
760.7 
732.4 
704.2 
676.0 
647.7 
619.6 
591.4 
563.1 
534.8 
506.6 

n x 

-G 

(mm) 

741.5 
37 731.1 
38 725.2 
39 714.4 
40 702.6 
41 687.5 
42 666.7 
43 647.6 
44 624.1 
45 600.7 
46 580.0 
47 566.2 

Y 
823.1 
794.9 
766.6 
738.5 
710.3 
682.1 
653.9 
625.7 
597.6 
569.3 
541.1 
512.9 
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AQUARIUM DATA 

Left 

Exposure 2 

Right 

n x (mm) y (mm) n - - X(mm) 
48 197.3 884.2 66 794.2 
49 195.3 860.4 67 797.3 
50 195.5 832.2 68 792.5 
51 199.2 804.0 69 788.3 
52 203.9 775.7 70 782.8 
53 211.5 747.5 71 774.5 
54 221.0 719.2 72 764.6 
55 232.7 691.0 73 752.7 
56 247.4 662.7 74 737.6 
57 261.8 634.6 75 722.9 
58 279.3 606.4 76 704.9 
59 298.2 578.3 77 686.7 
60 318.0 550.0 78 665.5 
61 341.3 521.8 79 645.3 
62 364.3 493.6 80 622.1 
63 388.7 465.4 81 600.0 
64 411.8 437.0 82 576.9 
65 434.1 408.7 83 566.7 

SHOT 5066 - Camera 2 

Y 
879.4 
851.2 
823.1 
794.8 
766.5 
738.4 
710.2 
682.0 
653.8 
625.6 
597.4 
569.2 
541.0 
512.8 
484.7 
456.5 
428.2 
400.0 

EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n - x (mm) 

1 352.0 
2 354.1 
3 357.4 
4 361.2 
5 366.6 
6 371.5 
7 375.6 
8 377.5 
9 381.0 

10 384.3 
11 386.1 

Y 
906.0 
877.8 
849.6 
821.5 
793.4 
765.2 
737.0 
708.9 
680.8 
652.5 
624.3 

n - 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

X(mm) Y 
639.8 873.0 
636.1 844.8 
631.3 818.3 
627.2 790.1 
624.5 777.4 
620.6 749.2 
617.3 721.1 
615.4 693.0 
612.9 664.8 
609.8 636.6 
606.8 608.5 
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AQUARIUM DATA 

12 389.8 596.3 30 604.5 580.4 
13 392.7 568.2 31 601.8 552.2 
14 396.1 540.0 32 599.2 524.0 
15 400.4 511.7 33 597.7 495.8 
16 403.9 483.7 34 565.3 295.3 
17 409.0 455.5 
18 434.6 300.7 

Exposure 2 

Left Right 

n n 

35 

x (mm) y (mm) - x (mm) y (mm) 

374.5 668.9 47 622.7 653.6 
36 376.3 640.7 48 618.8 625.4 

37 378.8 612.5 49 615.2 597.3 
38 382.2 584.5 50 613.1 569.2 
39 383.7 556.3 51 611.3 541.0 
40 386.0 528.0 52 609.7 512.8 

41 390.1 500.0 53 608.0 484.7 
42 393.9 471.8 54 606.1 456.6 

43 397.0 443.7 55 600.5 428.3 
44 400.3 415.5 56 598.6 400.3 
45 404.9 387.3 57 565.3 200.0 
46 434.8 202.2 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n n - x (mm) y (mm) 

58 125.7 942.1 -ii 

x (mm) y (mm) 

866.9 939.8 
59 122.8 920.1 83 871.2 914.8 

60 121.5 892.0 84 871.8 886.6 
61 122.9 863.7 85 869.2 858.3 
62 127.1 835.6 86 865.0 830.3 
63 132.8 807.5 87 859.2 802.1 
64 139.4 779.3 88 851.2 774.0 
65 147.3 751.1 89 842.5 745.8 
66 156.9 723.0 90 832.6 717.6 
67 168.3 694.9 91 821.3 689.5 
68 180.9 666.7 92 808.3 661.3 
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69 194.9 638.5 93 793.9 633.2 
70 210.8 610.4 94 778.5 605.1 
71 227.7 582.3 95 762.1 576.9 
72 245.1 554.1 96 744.1 548.7 
73 263.8 525.9 97 726.1 520.6 
74 283.0 497.8 98 707.1 492.5 
75 304.8 469.7 99 688.2 464.3 
76 325.2 441.5 100 667.1 436.1 
77 347.7 413.3 101 645.0 407.9 
78 371.5 385.2 102 622.4 379.8 
79 397.1 357.0 103 598.3 351.7 
80 421.4 328.8 104 577.4 323.5 
81 434.6 300.7 105 565.3 295.3 

AQUARIUM DATA 

Exposure 2 

Left Right 

n - 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 

x (mm) Y n x?! Y 
76.9 934.3 133 916.4 932.1 
73.4 906.1 134 920.0 903.9 
72.0 878.0 135 920.8 875.7 
74.8 849.8 136 918.7 847.5 
78.1 821.7 137 914.9 819.5 
83.4 793.5 138 908.8 791.3 
90.6 765.3 139 901.8 763.1 
98.1 737.1 140 893.4 734.9 

106.8 709.1 141 884.4 706.8 
117.7 681.0 142 874.0 678.7 
128.4 652.7 143 861.7 650.5 
141.8 624.5 144 848.8 622.3 
156.1 596.5 145 835.3 594.3 
170.5 568.3 146 820.2 566.1 
188.1 540.1 147 804.2 537.9 
204.9 512.0 148 788.1 509.7 
222.6 483.9 149 770.3 481.6 
240.7 455.8 150 752.1 453.5 
259.2 427.5 151 733.6 425.3 
279.8 399.3 152 716.0 397.1 
300.2 371.3 153 695.7 369.1 
322.0 343.1 154 674.5 340.9 
342.5 314.9 155 652.6 312.7 
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AQUARIUM DATA 

129 367.6 286.8 156 629.9 284.5 
130 391.5 258.7 157 606.7 256.5 
131 416.2 230.5 158 583.3 228.3 
132 434.8 202.2 159 565.3 200.0 
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AQUARIUM DATA 

Material: ANFO with 19.32 wt% aluminum Shot no.: C-5097 

Experimenter: S. Goldstein Date: January 23, 1981 

Charge diameter: 10.2 cm Charge length: 122 cm 

Initial density: 0.90 g/cm’ Temperature: 282 K 

Confinement: 1.6-cm clay pipe in water 

Booster: One lE23 detonator, one P-040 lens, and a 10.2-cm-diam by 10.2-cm-long 
Comp B charge 

Exposures of image intensifier camera: Two 

Time between exposures: 39.03 ps Detonation velocity: 3.5 1 km/s 

Notes: ANFO is Gulf N-C-N 100 manufactured by Gulf Oil Chemical Co., Merriam, 
Kansas 

Sl+oT so97 - CAlERA 1 SHOT SO97 - CAbERA 2 

1000 

K 
k 

Y 

2 

; 
I 

> 

n 
“0 IO00 

X - MILLIMETERS 
0 1000 

X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 5097 - Camera 1 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n - X(mm> Y n x (mm) y (mm) 

1 393.9 777.6 s 610.8 788.4 
2 397.8 749.9 9 606.8 760.5 
3 402.8 722.0 10 601.9 732.6 
4 406.3 694.1 11 598.9 704.6 
5 408.2 666.4 12 595.0 676.7 
6 412.7 638.5 13 592.2 648.8 
7 435.5 475.6 14 588.9 620.8 

15 564.5 475.6 

Exposure 2 

Left Right 

n - 
16 
17 
18 
19 
20 
21 
22 
23 

X(mm) Y 
380.7 771.6 
384.9 743.7 
388.6 715.7 
391.2 687.8 
393.3 659.9 
398.0 632.0 
399.2 604.0 
435.5 338.7 

n - 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

X(mml Y 
628.2 831.7 
625.0 803.7 
621.7 775.8 
618.3 747.9 
615.1 720.0 
611.2 692.0 
607.8 664.2 
605.6 636.2 
603.0 608.3 
600.1 580.3 
564.5 338.7 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n 

Js 

x (mm) y (mm) n x (mm> y (mm) 

242.7 881.2 51 759.2 875.4 
36 240.0 865.7 52 761.0 866.8 
37 239.3 837.9 53 762.6 838.8 
38 242.2 810.0 54 758.1 810.8 
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AQUARIUM DATA 

39 247.4 782.3 55 753.2 782.9 
40 255.3 754.5 56 744.8 755.0 
41 267.2 726.6 57 734.9 727.0 
42 279.3 698.7 58 721.6 699.0 
43 295.4 671.0 59 705.4 671.2 
44 311.7 643.2 60 688.0 643.3 
45 331.8 615.2 61 669.9 615.4 
46 352.6 587.3 62 647.6 587.4 
47 374.4 559.4 63 625.4 559.5 
48 397.4 531.5 64 601.8 531.6 
49 418.1 503.6 65 579.7 503.6 

50 435.5 475.6 66 564.5 475.6 

Exposure 2 

Left Right 

n - 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 

X(mm> 
180.9 
178.2 
175.7 
176.8 
178.7 
184.3 
190.5 
200.1 
212.0 
225.2 
239.9 
255.2 
272.6 
290.5 
3 10.0 
330.1 
351.7 
373.6 
398.6 
420.4 
435.5 

yo 
881.1 
869.4 
841.5 
813.5 
785.6 
757.7 
729.8 
701.8 
673.9 
646.0 
618.1 
590.1 
562.2 
534.3 
506.3 
478.4 
450.5 
422.6 
394.6 
366.7 
338.7 

n 

ss 
X(mm) 
824.9 

89 826.9 
90 826.2 
91 822.4 
92 817.1 
93 810.1 
94 799.5 
95 789.2 
96 776.4 
97 762.0 
98 744.4 
99 728.1 

100 709.0 
101 688.8 
102 668.1 
103 647.4 
104 624.9 
105 601.9 
106 578.3 
107 564.5 

Y 
867.6 
841.1 
813.2 
785.5 
757.6 
729.7 
701.6 
673.8 
646.0 
618.1 
590.1 
562.2 
534.3 
506.3 
478.4 
450.5 
422.6 
394.6 
366.7 
338.7 
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AQUARIUM DATA 

SHOT 5097 - Camera 2 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Left 

Exposure I 

Right 

n x (mm) 

1 359.1 
2 358.2 
3 361.2 
4 365.9 
5 369.9 
6 374.7 
7 377.7 
8 382.2 
9 385.2 

10 388.1 
11 390.4 
12 392.3 
13 394.9 
14 398.2 
15 401.6 
16 411.6 
17 435.5 

Y 
891.2 
863.2 
835.0 
806.8 
778.8 
750.7 
722.5 
694.3 
666.3 
638.2 
610.0 
581.8 
553.7 
525.7 
497.5 
412.9 
269.1 

Left Right 

n - 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

Exposure 2 

n - 
36 
37 
38 
39 
40 
41 
42 
43 
44 

x (mm) Y 
380.9 551.0 
383.7 522.9 
387.9 494.8 
389.6 466.6 
392.5 438.5 
396.1 410.4 
400.7 382.2 
403.5 354.0 
435.5 132.0 

x (mm) Y 
641.1 883.0 
639.8 862.7 
636.7 834.6 
632.2 806.5 
627.9 778.4 
625.1 750.3 
622.4 722.1 
618.9 693.9 
615.2 666.0 
612.7 638.0 
610.1 609.9 
607.2 581.8 
603.1 553.9 
599.9 525.9 
597.9 497.9 
592.4 469.8 
590.2 441.9 
564.5 269.1 

n - x (mm) y (mm) 

45 616.1 540.1 
46 612.8 511.9 
47 610.6 483.7 
48 606.6 455.6 
49 603.8 427.6 
50 600.8 399.4 
51 597.5 371.3 
52 594.5 343.3 
53 591.3 315.2 
54 584.7 287.0 
55 564.5 132.0 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Left 

Exposure 1 

Right 

n - 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 

n 

102 
103 
104 
105 
106 
107 
108 

x (mm) 

136.9 
132.5 
132.6 
135.7 
139.9 
145.8 
152.6 
162.7 
173.1 
186.6 
200.6 
216.3 
230.7 
250.0 
269.0 
287.5 
308.2 
328.9 
352.0 
374.0 
397.5 
420.9 
435.5 

Left 

x (mm) 

73.1 
68.9 
67.6 
67.9 
72.8 
77.9 
83.0 

Y L 
892.7 79 
859.8 80 
831.6 81 
803.4 82 
775.4 83 
747.3 84 
719.1 85 
690.9 86 
662.9 87 
634.8 88 
606.6 89 
578.4 90 
550.3 91 
522.3 92 
494.1 93 
466.0 94 
437.8 95 
409.8 96 
381.6 97 
353.4 98 
325.4 99 
297.3 100 
269.0 101 

Exposure 2 

Y (mm> n 

895.9 130 
863.2 131 
835.1 132 
806.9 133 
778.8 134 
750.7 135 
722.6 136 

x (mm) Y 
863.9 886.1 
865.9 859.9 
866.3 831.7 
862.5 803.6 
858.2 775.5 
852.1 747.4 
844.5 719.2 
835.6 691.1 
824.2 663.0 
811.7 634.9 
797.6 606.7 
781.7 578.5 
765.5 550.5 
746.9 522.4 
728.8 494.2 
709.2 466.1 
689.6 438.0 
668.6 409.9 
646.9 381.7 
625.6 353.5 
602.8 325.5 
579.0 297.3 
564.5 269.0 

Right 

x (mm) y (mm) 

925.7 884.7 
928.7 861.5 
930.0 833.4 
928.4 805.4 
925.6 777.3 
921.4 749.2 
914.6 721.1 
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AQUARIUM DATA 

109 89.9 694.4 137 906.7 693.1 
110 98.8 666.3 138 898.0 665.1 
111 108.3 638.2 139 888.2 637.1 
112 120.2 610.1 140 876.7 609.0 
113 133.3 581.9 141 864.7 581.0 
114 147.2 553.8 142 850.1 553.0 
115 162.2 525.8 143 836.2 525.1 
116 178.4 497.6 144 819.4 496.9 
117 195.6 469.4 145 802.6 468.7 
118 212.4 441.3 146 785.7 440.7 
119 229.8 413.2 147 766.8 412.5 
120 247.4 385.0 148 748.1 384.3 
121 267.8 356.9 149 727.5 356.3 
122 288.1 328.9 150 707.3 328.3 
123 308.7 300.7 151 689.4 300.1 
124 329.7 272.5 152 668.5 272.1 
125 350.6 244.4 153 646.8 244.1 
126 374.1 216.3 154 624.9 216.1 
127 399.3 188.2 155 601.0 188.1 
128 420.7 160.0 156 579.4 160.0 
129 435.5 132.0 157 564.5 132.0 
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AQUARIUM DATA 

Material: DBA- 1 Shot no.: C-4691 

Experimenter: G. F. Lederman Date: April 6, 1977 

Charge diameter: 9.84 cm Charge length: 121.9 cm 

Initial density: 1.47 g/cm’ Temperature: 300 K 

Confinement: Clay pipe, 1.71-cm wall with 9.84xm i.d., in water 

Booster: One SE-l detonator, one tetryl pellet, and a 2.5-cmdiam by lo-cm-long 
Comp B charge 

Exposures of image intensifier camera : Three 

Tie between exposures: 47 and 59 us 

Detonation velocity: 4.53 km/s 

Notes: DBA-1 is manufactured by Ireco Chemicals, Inc., Salt Lake City, Utah 

SHOT 4691 

0 1000 
K - MILLIMETERS 
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AQUARIUM DATA 

SHOT 4691 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

n - 
1 
2 
3 
4 
5 
6 
7 
8 

Left 

x (mm) 

408.3 
410.5 
413.5 
416.0 
418.6 
421.1 
425.4 
432.2 

Right 

Y 
952.3 
923.2 
894.1 
865.1 
836.1 
807.1 
778.0 
719.8 

n - 
9 

10 
11 
12 
13 
14 
15 
16 

x (mm) y (mm) 

589.4 964.5 
585.9 946.9 
582.4 917.9 
579.4 888.8 
576.4 859.7 
573.5 816.1 
570.0 772.8 
563.1 721.7 

Exposure 2 

Left Right 

n - x (mm) y (mm) n x (mm) y (mm) 

17 390.9 935.3 27 610.7 965.6 
18 395.8 906.1 28 606.0 936.7 
19 401.3 848.0 29 600.5 907.6 
20 402.7 819.1 30 597.0 878.5 
21 404.5 790.0 31 595.3 849.4 
22 409.9 731.8 32 593.6 820.4 
23 411.8 702.8 33 591.9 791.4 
24 413.6 673.8 34 563.9 509.2 
25 416.3 644.7 
26 433.0 507.3 

Exposure 3 

n x 

5 

(mm) Y 
386.3 793.1 

36 388.1 767.0 
37 389.9 734.9 
38 391.2 705.9 
39 392.5 676.9 
40 394.9 647.8 
41 397.3 618.7 
42 433.0 243.3 

Left 

n 

T 
44 
45 
46 
47 
48 
49 
50 

Right 

x (mm) y (mm) 

606.6 765.0 
607.4 736.0 
606.9 707.0 
604.3 678.0 
599.0 648.9 
597.4 619.8 
596.6 590.8 
563.3 239.3 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n n - x (mm) y (mm) x (mm) y (mm) 

51 326.9 967.5 r 663.9 962.5 
52 328.7 952.2 62 663.0 954.2 
53 334.4 923.2 63 657.6 925.1 
54 345.9 894.1 64 647.6 896.0 
55 360.7 865.1 65 634.3 866.9 
56 376.2 836.1 66 618.3 838.0 
57 391.8 807.0 67 604.3 808.9 
58 407.5 778.0 68 588.4 779.9 
59 421.3 748.9 69 574.7 750.8 
60 432.2 719.8 70 563.1 721.7 

Exposure 2 

Left Right 

n x (mm) Y 
71 248.9 965.0 
72 248.8 943.1 
73 252.5 914.0 
74 257.5 884.9 
75 265.8 855.8 
76 277.1 826.9 
77 290.3 797.8 
78 304.7 768.7 
79 319.8 739.7 
80 334.0 710.7 
81 349.1 681.7 
82 362.0 652.6 
83 378.6 623.5 
84 394.3 594.4 
85 408.6 565.5 
86 422.7 536.4 
87 433.0 507.3 

n 

88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 

X(mm) Y 
741.4 961.7 
741.9 945.0 
740.0 915.0 
734.9 886.8 
727.4 857.7 
718.2 828.8 
705.1 799.7 
692.7 770.6 
677.8 741.6 
664.6 712.5 
649.6 683.6 
634.2 654.5 
619.4 625.4 
604.6 596.4 
588.3 567.4 
574.8 538.3 
563.9 509.2 
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AQUARIUM DATA 

Exposure 3 

n - 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 

Left 

x(mm) 

152.2 
152.2 
153.5 
156.5 
160.5 
168.3 
176.3 
186.4 
199.2 
210.3 
223.6 
235.4 
248.1 
261.2 
275.7 
289.4 
302.8 
317.5 
333.0 
3 50.0 
365.6 
382.8 
395.0 
409.6 
420.1 
433.0 

Y 
965.7 
940.4 
911.3 
882.2 
853.2 
824.2 
795.2 
766.1 
737.0 
708.0 
678.9 
649.9 
620.8 
591.8 
562.8 
533.7 
504.6 
475.6 
446.6 
417.5 
388.5 
359.4 
330.4 
301.4 
272.3 
243.3 

Right 

n - X(mm> Y 
131 835.4 960.9 
132 837.9 936.5 
133 837.3 907.4 
134 836.9 878.3 
135 831.8 849.2 
136 825.8 820.3 
137 817.5 791.2 
138 809.9 762.1 
139 797.3 733.0 
140 785.4 704.1 
141 773.2 675.0 
142 760.5 645.9 
143 747.8 616.8 
144 733.3 587.8 
145 718.9 558.9 
146 706.1 529.8 
147 691.7 500.6 
148 676.8 471.7 
149 662.9 442.7 
150 648.7 413.6 
151 631.8 384.5 
152 617.3 355.4 
153 602.8 326.4 
154 586.4 297.5 
155 576.4 268.3 
156 563.3 239.3 
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AQUARIUM DATA 

Material: DBA- 1 Shot no.: C-4663 

Experimenter: B. G. Craig Date: January 21, 1977 

Charge diameter: 19.8 cm Charge length: 168.2 cm 

Initial density: 1.496 g/cm3 Temperature: 298 K 

Confinement: Clay pipe, 22.7-mm-thick wall, in water 

Booster: One SE-l detonator, one tetryl pellet, and a 2O-cm-diam by 2.5-cm-long 
Comp B charge 

Exposures of image intensifier camera: Two 

Time between exposures: 103.4 ps Detonation velocity: 4.81 km/s 

Notes: ANFO is Gulf N-C-N 100 manufactured by Gulf Oil Chemical Co., Merriam, 
Kansas 

SHOT 4663 

> 

0 I I , . , I I 

0 IO00 
X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 4663 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

n - 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Exposure 2 

Right 

x (mm) y (mm) 

601.1 890.4 
599.2 866.0 
595.8 841.5 
590.8 817.1 
586.0 792.8 
581.4 768.4 
577.6 744.0 
576.0 719.5 
574.7 695.1 
573.8 670.8 
568.0 622.0 
569.5 597.6 
562.3 573.2 
560.3 548.7 
558.9 524.5 
557.2 500.0 
554.0 475.5 
550.8 451.2 
548.9 426.9 
545.8 402.4 
500.0 22.7 

SHOCK FRONT POSITIONS 

n 

22 
23 
24 
25 
26 
27 
28 

Exposure 1 

Right 

x (mm) y (mm) 

676.9 956.4 
679.0 934.7 
676.8 910.4 
672.9 886.0 
666.9 861.5 
660.0 837.1 
651.2 812.7 
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AQUARIUM DATA 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

640.9 788.4 
629.4 764.0 
616.8 739.5 
602.6 715.1 
588.4 690.7 
575.2 666.4 
561.3 642.0 
548.4 617.5 
533.8 593.1 
5 19.9 568.7 
509.4 544.4 
500.0 520.0 

Exposure 2 

Right 

n - 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 

x (mm) Y 
851.0 968.3 
857.3 949.9 
861.1 925.5 
862.9 901.2 
862.7 876.7 
861.3 852.3 
859.3 827.9 
855.4 803.5 
851.1 779.1 
845.1 754.7 
838.8 730.3 
830.6 705.9 
822.6 681.5 
812.9 657.1 
803.0 632.7 
793.0 583.9 
783.0 583.9 
771.5 559.5 
759.8 535.1 
748.7 510.7 
737.8 486.2 
725.9 461.8 
714.0 437.5 
701.6 413.1 
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AQUARIUM DATA 

65 689.4 388.7 
66 676.7 364.2 
67 664.9 339.9 
68 652.3 315.5 
69 639.0 291.1 
70 627.4 266.7 
71 614.0 242.3 
72 601.6 217.9 
73 588.6 193.5 
74 576.0 169.1 
75 564.1 144.7 
76 550.0 120.3 
77 535.5 95.9 
78 522.8 71.6 
79 509.9 47.1 
80 500.0 22.7 
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AQUARIUM DATA 

Material: Destex Shot no.: C4716 

Experimenter: B. G. Craig Date: August 4, 1977 

Charge diameter: 10.3 cm Charge length: 118.7 cm 

Initial density: 1.696 g/cm’ Temperature: 295 K 

Confinement: Bare charge in water 

Booster: One lE23 detonator, one P-040 lens, and a 11.4-cm-diam by 10.5-cm-long 
TNT charge 

Exposures of image intensifier camera: One 

Detonation velocity: 6.63 km/s 

Notes: Destex composition (74.8 wt% TNT/18.7 wt% aluminum/4.7 wt% wax/l.8 wt% 
graphite) 

SHOT 4716 

1000 

z 
F 
Y 
Ii -I 
2 
I 

l 

n I I I I I I 

“0 1000 
X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 4716 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n x (mm) y (mm) n - - x (mm) y (mm) 

1 383.1 676.6 11 585.0 565.9 
2 380.0 645.7 12 588.5 532.8 
3 397.7 541.4 13 585.7 499.8 
4 401.7 508.4 14 583.4 466.8 
5 403.6 475.4 15 577.0 433.6 
6 404.0 442.2 16 574.0 400.5 
7 408.4 409.1 17 570.7 367.5 
8 413.3 376.0 18 565.0 334.4 
9 419.5 343.0 19 544.3 207.7 

10 441.4 209.5 

SHOCK FRONT POSITIONS 

Left 

Exposure 1 

Right 

n 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

x (mm) Y 
268.6 638.1 
271.3 605.2 
277.9 572.1 
288.1 539.2 
299.5 506.3 
312.7 473.3 
326.7 440.3 
340.6 407.4 
354.5 374.5 
371.0 341.5 
387.0 308.6 
403.1 275.4 
423.2 242.6 
441.4 209.5 

n 

-ii 

x (mm) 

722.3 
35 715.7 
36 710.2 
37 702.8 
38 693.4 
39 683.9 
40 670.5 
41 657.2 
42 643.3 
43 632.2 
44 616.3 
45 597.8 
46 581.3 
47 564.7 
48 544.3 

Y 
670.9 
637.8 
604.8 
571.7 
538.6 
505.5 
472.5 
439.4 
406.3 
373.2 
340.1 
307.0 
273.9 
240.9 
207.7 
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AQUARIUM DATA 

Material: Nitromethane Shot no.: C-4868 

Experimenter: J. B. Ramsay Date: January 24, 1979 

Charge diameter: 2.5 cm Charge length: 58.4 cm 

Initial density: 1.13 g/cm’ Temperature: 299 K 

Confinement: 5-mm Teflon in water 

Booster: One SE-l detonator, one 1.3-cmdiam by 1.3-cm-long PBX-9407 pellet, and a 
2.5- by 2.5-cm PBX-9404 pellet 

Exposures of image intensifier camera: Two 

Time between exposures: 37.29 ps Detonation velocity: 6.2 km/s 

SHOT 4868 - CAMERA I 

” 0 500 
X - HILLIWETERS 

SHOT 4868 - CAMERA 2 

0 500 
X - MILLIWETERS 
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AQUARIUM DATA 

SHOT 4868 - Camera 1 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n - x (mm) y (mm) n x (mm) y (mm) 

1 220.9 441.1 7 290.2 441.7 

2 221.5 412.9 10 287.3 413.5 
3 225.0 384.7 11 285.6 385.4 
4 226.2 356.6 12 283.8 357.2 
5 228.9 328.4 13 281.3 329.0 

6 230.9 300.3 14 279.2 300.9 
7 233.3 272.1 15 276.4 272.7 

8 237.4 243.9 16 271.9 244.6 

Exposure 2 

LeR Right 

n - X(mm) 
17 204.2 
18 206.6 
19 210.1 
20 213.5 
21 214.7 
22 215.6 
23 216.8 
24 218.1 
25 219.7 
26 221.2 
27 222.4 
28 223.9 
29 225.4 
30 227.4 
31 229.1 
32 230.7 
33 235.8 

Y 
454.3 
440.1 
411.9 
383.7 
355.6 
327.4 
299.3 
271.1 
243.0 
214.8 
186.7 
158.6 
130.5 
102.4 
74.3 
46.2 
12.9 

n - 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

x (mm) 

305.3 
302.3 
298.6 
295.0 
293.9 
292.4 
286.6 
284.6 
282.8 
280.7 
278.6 
276.1 
271.4 

Y 
450.5 
429.2 
401.0 
344.6 
316.5 
288.3 
191.8 
163.6 
135.4 
107.3 
79.1 
51.0 
12.2 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n x (mm) y (mm) n - - x (mm> y (mm) 

47 169.7 463.5 56 340.2 463.6 
48 167.4 441.1 57 343.3 441.6 
49 171.2 412.9 58 339.6 413.4 
50 179.3 384.7 59 331.2 385.2 
51 189.3 356.6 60 320.2 357.1 
52 200.2 328.4 61 309.8 329.1 
53 211.0 300.3 62 298.4 301.0 
54 224.5 272.1 63 285.5 272.7 
55 237.4 243.9 64 271.9 244.6 

Exposure 2 

Left Rifit 

n x (mm) Y 
65 105.3 459.1 
66 103.1 435.3 
67 104.3 407.1 
68 108.7 379.0 
69 115.6 350.8 
70 123.7 322.7 
71 132.1 294.5 
72 141.4 266.3 
73 150.3 238.2 
74 159.4 210.0 
75 168.8 181.9 
76 178.4 153.7 
77 188.3 125.6 
78 198.7 97.4 
79 209.9 69.3 
80 222.4 41.2 
81 235.8 12.9 

n 

82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 

x (mm) Y 
405.5 454.1 
406.9 434.5 
406.0 406.3 
401.9 378.2 
394.5 350.1 
386.3 321.9 
377.3 293.8 
368.3 265.6 
359.1 237.5 
349.8 209.3 
340.0 181.2 
330.1 153.0 
319.7 124.8 
308.8 96.7 
297.3 68.5 
284.6 40.4 
271.4 12.2 
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AQUARIUM DATA 

SHOT 4868 - Camera 2 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n - x (mm) y (mm] n - x (mm) y (mm) 

1 221.2 479.2 7 287.8 477.7 
2 225.3 408.3 8 287.2 459.1 
3 229.3 383.5 9 283.4 434.2 
4 231.4 358.6 10 282.6 409.4 
5 233.5 333.9 11 279.7 384.5 
6 237.5 309.1 12 278.0 359.7 

13 275.6 334.9 
14 272.4 309.9 

Exposure 2 

Left Right 

n - x (mm) 

15 205.6 
16 209.3 
17 212.9 
18 214.6 
19 216.1 
20 216.7 
21 223.3 
22 225.4 
23 226.8 
24 228.0 
25 230.0 
26 231.6 
27 237.6 

Y 
480.2 
455.4 
430.5 
405.6 
380.8 
355.8 
243.1 
218.2 
193.4 
168.5 
143.7 
118.8 
77.1 

n x 

ls 

(mm) 

305.4 
29 300.5 
30 296.5 
31 294.3 
32 293.0 
33 292.4 
34 286.1 
35 285.5 
36 284.5 
37 283.3 
38 281.6 
39 279.2 
40 277.8 
41 272.6 

Y 
478.9 
456.2 
431.3 
406.5 
381.6 
356.7 
262.2 
237.4 
212.6 
187.8 
163.0 
138.2 
113.4 
77.9 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n x (mm) y (mm) n - - x (mm) y (mm) 

42 185.5 480.0 50 326.4 470.2 
43 182.1 457.9 51 327.8 459.1 
44 186.2 433.1 52 323.6 434.2 
45 194.2 408.4 53 315.4 409.4 
46 203.7 383.6 54 305.4 384.5 
47 214.3 358.7 55 294.7 359.6 
48 226.0 334.0 56 283.0 334.8 
49 237.5 309.1 57 272.4 309.4 

Exposure 2 

LeA Right 

n - x (mm) 

58 118.5 
59 116.3 
60 117.5 
61 122.1 
62 127.6 
63 135.5 
64 143.3 
65 151.6 
66 159.6 
67 168.2 
68 177.5 
69 186.1 
70 194.9 
71 204.6 
72 214.6 
73 225.8 
74 237.6 

Y n 

15 
X(mm) 

472.8 391.1 
449.2 76 393.5 
424.4 77 391.6 
399.6 78 388.0 
374.7 79 381.5 
349.9 80 373.9 
325.1 81 366.6 
300.3 82 358.4 
275.5 83 350.5 
250.7 84 342.1 
225.9 85 333.2 
201.2 86 324.7 
176.3 87 3 15.6 
151.6 88 306.4 
126.7 89 295.7 
101.9 90 285.2 
77.1 91 272.6 

Y 
469.2 
450.8 
425.9 
401.0 
376.2 
351.3 
326.5 
301.6 
276.8 
251.9 
227.0 
202.2 
177.4 
152.5 
127.7 
102.8 
77.9 
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AQUARIUM DATA 

Material: Nitromethane Shot no.: C-5017 

Experimenter: S. Goldstein Date: June 2, 1980 

Charge diameter: 2.54 cm Charge length: 31.8 cm 

Initial density: 1.13 g/cm’ Temperature: 296 K 

Confimement: 4.8-mm Teflon in water 

Booster: One RP-l/PT detonator, one PBX-9407 pellet, and one 2.5-cm-diam by 
2.5-cm-long PBX-9404-03 pellet 

Exposures of image intennifier camera: Two 

Tie between exposures: 24.12 ps Detonation velocity: 6.2 km/s 

SHOT 5017 - CAMERA 1 

400 

E 

,w 

Y 

i 

2 

I 

> 

0 
0 400 

X - HILLIWETERS 

SHOT 5017 - CAMERA 2 

400 

:: 
k 

Y 

3 

; 
I 

> 

n 
” - 

0 400 
X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 5017 - Camera 1 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n - x (mm) y (mm) n 

303.5 -L 
X(mm) Y 

1 176.7 224.2 308.8 
2 177.3 298.2 12 223.2 292.8 
3 178.2 287.5 13 222.8 287.5 
4 178.2 282.2 14 222.2 282.1 
5 178.7 276.8 15 221.6 276.7 
6 179.4 271.5 16 221.2 271.4 
7 180.0 266.2 17 220.4 266.1 
8 180.8 260.8 18 219.8 260.7 
9 181.5 255.5 19 218.9 255.4 

10 182.5 250.1 20 217.5 250.0 

Exposure 2 

Left Right 

n x (mm) y (mm) n - - x (mm) y (mm) 

21 174.5 226.7 29 236.5 316.6 
22 176.9 176.4 30 236.0 311.2 
23 178.7 127.9 31 235.3 305.9 
24 179.1 122.6 32 231.9 268.5 
25 179.6 117.2 33 231.0 257.6 
26 180.2 111.9 34 220.9 122.5 
27 180.8 106.5 35 220.5 117.2 
28 182.5 101.2 36 220.1 111.8 

37 219.5 106.5 
38 217.5 101.1 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n n 

-G 

x (mm) y (mm) - X(mm) Y 
162.7 292.9 48 233.5 282.1 

40 165.3 287.6 49 230.7 276.7 
41 168.5 282.2 50 227.9 271.4 
42 170.8 276.9 51 225.6 266.1 
43 173.7 271.5 52 223.3 260.7 
44 175.8 266.2 53 220.2 255.4 
45 178.3 260.8 54 217.5 250.0 
46 180.7 255.5 
47 182.5 249.9 

Exposure 2 

Left Right 

n - X(mm> 

55 123.8 
56 125.5 
57 127.6 
58 129.6 
59 131.8 
60 133.9 
61 149.3 
62 151.4 
63 153.7 
64 155.7 
65 157.8 
66 160.2 
67 162.3 
68 164.4 
69 167.0 
70 169.7 
71 171.6 
72 174.2 
73 176.9 
74 179.8 
75 182.5 

y (mm) n x (mm) y (mm) 

245.6 
240.2 
234.9 
229.5 
224.2 
218.8 
176.1 
170.7 
165.4 
160.0 
154.7 
149.3 
143.9 
138.6 
133.3 
127.9 
122.6 
117.2 
111.9 
106.5 
101.2 

76 260.5 197.3 
77 258.2 192.2 
78 255.7 186.6 
79 253.7 181.3 
80 251.7 175.9 
81 249.7 170.6 
82 247.4 165.2 
83 245.2 159.9 
84 243.2 154.6 
85 241.1 149.2 
86 238.6 143.9 
87 236.0 138.5 
88 233.7 133.2 
89 231.6 127.8 
90 229.0 122.5 
91 226.4 117.1 
92 223.7 11 I.8 
93 220.9 106.4 
94 217.5 101.1 
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AQUARIUM DATA 

SHOT 5017 - Camera 2 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n - x (mm) y (mm] n - x (mm) y (mm) 

1 177.0 298.0 7 223.5 292.8 
2 176.9 292.6 8 223.1 287.4 
3 178.3 276.7 9 222.5 282.1 
4 179.1 271.4 10 221.9 276.7 
5 180.3 260.7 11 221.4 271.4 
6 182.5 250.0 12 220.9 266.1 

13 220.1 260.7 
14 219.0 255.4 
15 217.5 250.0 

Exposure 2 

Left Right 

n - x (mm) y (mm) n - x (mm) y (mm) 

16 179.2 122.6 21 224.0 144.0 
17 179.4 117.2 22 223.4 138.6 
I8 179.8 111.9 23 222.6 133.3 
19 180.3 106.5 24 221.9 128.0 
20 182.5 101.2 25 221.2 122.6 

26 220.7 117.2 
27 220.0 111.9 
28 219.1 106.5 
29 217.5 101.2 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n n 

30 

x (mm) y (mm) - x (mm) y (mm) 

161.1 292.8 36 237.6 292.8 
31 163.9 287.4 37 235.4 287.4 
32 166.4 282.1 38 232.5 282.1 
33 174.3 266.1 39 230.2 276.7 
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AQUARIUM DATA 

34 
35 

176.7 260.7 40 227.5 271.4 
182.5 250.0 41 225.6 266.1 

42 223.6 260.7 
43 217.5 250.0 

Exposure 2 

Left Right 

44 

n x (mm) y (mm) 

135.3 208.1 
45 139.3 197.4 
46 143.4 186.7 
47 147.5 176.0 
48 152.0 165.3 
49 156.3 154.6 
50 158.6 149.3 
51 161.3 143.9 
52 163.5 138.6 
53 166.0 133.3 
54 168.4 127.9 
55 170.6 122.6 
56 173.2 117.2 
57 175.9 111.9 
58 178.6 106.5 
59 182.5 101.2 

60 276.6 
61 

n - 

274.6 
62 

x (mm) 

272.5 
63 270.7 
64 268.6 
65 266.5 
66 264.4 
67 257.0 
68 254.9 
69 253.0 
70 250.9 
71 248.8 
72 246.4 
73 244.3 
74 242.2 
75 239.9 
76 237.6 
77 235.3 
78 233.0 
79 230.4 
80 228.0 
81 225.6 
82 223.0 
83 220.6 
84 217.5 

Y 
245.5 
240.2 
234.8 
229.5 
224.1 
218.8 
213.4 
192.0 
186.7 
181.4 
176.0 
170.7 
165.3 
160.0 
154.6 
149.3 
143.9 
138.6 
133.3 
127.9 
122.6 
117.2 
111.9 
106.5 
101.2 
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AQUARIUM DATA 

Material: PBX 9404 Shot no.: C-4728 

Experimenter: B. G. Craig Date: October 7, 1977 

Charge diameter: 2.54 cm Charge length: 30.3 cm 

Initial density: 1.84 g/cm3 Temperattie: 296 K 

Confinement: Bare charge in waterr 

Booster: One SE-l detonator and one tetryl pellet 

Exposures of image intensifier camera: Two 

Tune between exposures: 15.86 ps Detonation velocity: 8.79 km/s 

SHOT 4728 

400 

0 
0 400 

X - MlLLIMETERS 

153 



AQUARIUM DATA 

SHOT 4728 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n - x (mm) y (mm) 2 x (mm> y (mm) 

1 173.7 330.2 6 224.2 322.4 
2 177.5 317.4 7 221.6 309.5 
3 180.3 304.5 8 219.7 296.6 
4 182.8 291.6 9 213.6 267.8 
5 188.4 266.4 

Exposure 2 

Left Right 

n x (mm) y (mm) n - x (mm) y (mm) 

10 159.4 260.6 20 239.2 256.2 
11 162.8 247.7 21 236.1 243.4 
12 165.6 234.9 22 232.1 217.6 
13 167.9 222.0 23 229.9 204.8 
14 171.4 209.2 24 227.1 192.0 
15 174.2 196.3 25 223.9 179.1 
16 176.6 183.5 26 221.6 166.3 
17 179.3 170.6 27 218.8 153.4 
18 181.7 157.8 28 213.5 127.7 
19 188.3 127.7 

SHOCK FRONT POSITIONS 

Exposure 1 

Left 

n 

19 

x (mm) y (mm) n - 

159.6 330.6 35 
30 163.5 317.8 36 
31 168.7 304.9 37 
32 174.1 292.1 38 
33 180.7 279.3 39 
34 188.4 266.4 40 

Right 

x (mm) y (mm) 

240.6 332.0 
237.9 319.2 
233.1 306.3 
227.6 293.5 
221.7 280.6 
213.6 267.8 
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AQUARIUM DATA 

Left 

Exposure 2 

Right 

n 

r 

x (mm) Y n 

122.6 346.1 G 

x (mm) 

276.4 
42 121.0 333.3 60 278.6 
43 121.5 320.4 61 278.6 
44 123.3 307.6 62 277.2 
45 126.2 294.7 63 274.7 
46 130.0 281.9 64 271.7 
47 133.5 269.0 65 268.2 
48 137.2 256.2 66 264.5 
49 141.4 243.3 67 260.5 
50 145.3 230.5 68 256.7 
51 149.5 217.6 69 252.4 
52 153.9 204.8 70 247.9 
53 158.7 192.0 71 243.2 
54 163.6 179.1 72 238.3 
55 169.0 166.2 73 233.4 
56 174.7 153.4 74 227.7 
57 181.2 140.5 75 221.1 
58 188.3 127.7 76 213.5 

Y 
346.1 
333.3 
320.4 
307.5 
294.7 
281.9 
269.0 
256.1 
243.3 
230.5 
217.6 
204.8 
192.0 
179.1 
166.2 
153.4 
140.5 
127.7 
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AQUARIUM DATA 

Material: PBX 9404 Shot no.: C-4785 

Experimenter: T. E. Gould Date: May 15, 1978 

Charge diameter: 2.5 cm Charge length: 35.6 cm 

Initial density: 1.84 g/cm’ Temperature: 303 K 

Confmement: Bare charge in water 

Booster: One SE-l detonator and one 1.3-cm-diam by 1.3-cm-long PBX-9407 pellet 

Exposures of image intensifier camera: Two 

Time between exposures: 14.40 ps 

Detonation velocity: 8.806 km/s 

SHOT 4785 

400 

E 

: 
I 

i 

z 
I 

* 

0 
0 400 

X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 4785 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n x (mm) Y 
1 188.6 154.9 
2 183.3 163.1 
3 178.9 171.3 
4 174.9 179.5 
5 171.3 187.7 
6 167.7 195.9 
7 164.3 204.1 
8 161.1 212.3 
9 158.1 220.5 

10 155.1 228.7 
11 152.4 236.9 
12 149.8 245.1 
13 147.7 253.3 
14 145.5 261.5 
15 143.9 269.7 
16 142.5 277.9 
17 142.0 285.0 

n - 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

x (mm) Y 
214.0 154.9 
219.8 163.1 
224.4 171.3 
228.0 179.5 
232.0 187.7 
235.2 195.9 
239.0 204.1 
242.0 212.3 
245.0 220.5 
248.3 228.7 
251.1 236.9 
253.8 245.1 
256.0 253.3 
258.2 261.5 
259.8 269.7 
260.5 277.9 
261.3 286.1 

Exposure 2 

- x(mm> 

Left 

n Y 
35 188.7 28.3 
36 183.2 36.5 
37 178.8 44.7 

38 174.7 52.9 
39 171.0 61.1 
40 167.3 69.3 
41 164.2 77.5 
42 160.7 85.7 
43 157.9 93.9 
44 154.7 102.1 
45 152.0 110.3 
46 149.4 118.5 

n - 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 

x (mm) 

Right 

Y 
214.0 28.3 
219.4 36.5 
223.4 44.7 
227.6 52.9 
231.3 61.1 
235.0 69.3 
238.5 77.5 
241.6 85.7 
244.7 93.9 
247.6 102.1 
250.6 110.3 
253.6 118.5 
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AQUARIUM DATA 

47 146.4 126.7 80 256.4 126.7 
48 143.9 134.9 81 258.9 134.9 
49 141.2 143.1 82 261.7 143.1 
50 138.8 151.3 83 264.2 151.3 
51 136.3 159.5 84 267.0 159.5 
52 133.6 167.7 85 269.2 167.7 
53 131.4 175.9 86 274.6 175.9 
54 129.0 184.1 87 274.2 184.1 
55 126.4 192.3 88 276.5 192.3 
56 124.1 200.5 89 278.8 200.5 
57 121.9 208.7 90 281.0 208.7 
58 119.6 216.9 91 283.3 216.9 
59 117.6 225.1 92 285.4 225.1 
60 115.7 233.3 93 287.3 233.3 
61 114.1 241.5 94 289.0 241.5 
62 112.8 249.7 95 290.4 249.7 
63 111.8 257.9 96 291.7 257.9 
64 111.0 266.1 97 292.2 266.1 
65 110.5 274.3 98 292.2 274.3 
66 111.0 282.5 99 292.2 282.5 
67 111.9 290.7 100 290.9 290.7 
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AQUARIUM DATA 

Material: PBX 9404 Shot no.: C-4981 

Experimenter: S. Goldstein Date: February 13, 1980 

Charge diameter: 2.6 cm Charge length: 30.5 cm 

Initial density: 1.84 g/cm’ Temperahue: 291 K 

Confinement: Bare charge in water 

Booster: One SE-l detonator and one PBX-9407 pellet 

Exposures of image intensifier camera: Two 

Time between exposures: 12.98 ps Detonation velocity: 

SHOT 4981 

400 

8.54 km/s 

0 400 
X - HlLLlMETERS 
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AQUARIUM DATA 

SHOT 4981 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n n - x (mm) y (mm1 

-i 

x (mm) y (mm) 

1 185.9 346.4 232.6 313.7 
2 186.0 337.8 12 23 1.4 305.1 
3 186.5 329.2 13 230.5 296.5 
4 187.3 320.6 14 229.5 287.9 
5 187.9 312.1 15 222.8 255.9 
6 188.8 303.4 
7 189.7 294.8 
8 191.1 286.2 
9 192.9 277.6 

10 197.4 255.9 

SHOCK FRONT POSITIONS 

Exposure 1 

n - 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

Left 

x (mm) Y 
158.3 359.2 
161.5 342.0 
163.9 333.4 
167.0 324.8 
169.9 316.2 
172.8 307.6 
175.5 299.0 
179.0 290.3 
183.4 281.7 
186.9 273.2 
192.0 264.5 
197.4 255.9 

n 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

Right 

x (mm) y (mm) 

258.1 342.0 
256.3 333.3 
253.1 324.8 
250.6 3 16.2 
247.6 307.6 
244.7 298.9 
241.7 290.3 
237.4 281.7 
233.1 273.1 
227.5 264.5 
222.8 255.9 
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AQUARIUM DATA 

Exposure 2 

LeR Right 

n - x(mm) 

39 131.6 
40 131.0 
41 131.2 
42 132.4 
43 133.6 
44 135.1 
45 137.3 
46 139.2 
47 141.5 
48 144.2 
49 146.3 
50 148.9 
51 151.0 
52 154.2 
53 156.7 
54 159.8 
55 162.9 
56 165.7 
57 169.1 
58 172.5 
59 175.9 
60 179.4 
61 183.8 
62 188.0 
63 192.2 
64 197.4 

Y 
360.2 
351.6 
343.0 
334.4 
325.8 
317.2 
308.6 
299.9 
291.3 
282.7 
274. I 
265.5 
256.9 
248.3 
239.7 
231.1 
222.4 
213.8 
205.2 
196.6 
188.0 
179.4 
170.8 
162.2 
153.6 
145.0 

n 

-ii 
x0 
289.4 

66 287.6 
67 285.7 
68 283.2 
69 280.9 
70 278.7 
71 276.2 
72 273.6 
73 270.9 
74 268.3 
75 265.5 
76 263.1 
77 260.1 
78 256.9 
79 254.0 
80 250.7 
81 247.9 
82 244.1 
83 240.3 
84 236.2 
85 232.1 
86 227.6 
87 222.8 

Y 
334.2 
325.6 
317.0 
308.4 
299.8 
291.2 
282.6 
274.0 
265.4 
256.8 
248.2 
239.6 
23 1.0 
222.3 
213.7 
205.2 
196.5 
187.9 
179.3 
170.8 
162.2 
153.6 
145.0 
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AQUARIUM DATA 

Material: PBX 9404 Shot no.: C-4769 

Experimenter: T. E. Gould Date: April 11, 1978 

Charge diameter: 2.54 cm Charge length: 32.80 cm 

Initial density: 1.844 g/cm” Temperahwe: Unknown ambient 

Confinement: Bare charge in water 

Booster: One SE-l detonator and one PBX-9407 pellet 

Exposures of image intensifier camera: Two 

Time between exposures: Camera 1, 17.28 ps 

Detonation velocity: 8.77 km/s 

Notes: Bubble positions were unobservable 

SHOT 4769 - CAMERA 1 

0 
0 400 

X - MILLIMETERS 

SHOT 4769 - CAMERA 2 

400 

\ I 

z 

F 

Y 

? 

I 

8 

> 

0 
0 400 

X - HILLICETERS 
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AQUARIUM DATA 

SHOT 4769 - Camera 1 
SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n - x (mm) y (mm] n 

322.5 7 

x (mm) y (mm) 

1 168.6 245.3 322.2 
2 170.4 316.0 12 244.2 315.7 
3 171.8 309.4 13 242.3 309.1 
4 174.4 302.8 14 239.7 302.5 
5 177.9 296.3 15 237.2 296.0 
6 180.9 289.8 16 234.2 289.5 
7 184.0 283.2 17 231.3 282.9 
8 187.6 276.7 18 228.2 276.4 
9 190.8 270.1 19 223.9 269.8 

10 194.8 263.5 20 220.2 263.2 

Exposure 2 

Left Right 

n - X(mm> 
21 127.3 
22 126.7 
23 127.1 
24 128.7 
25 129.7 
26 13 1.0 
27 132.8 
28 134.2 
29 136.0 
30 137.6 
31 139.4 
32 141.3 
33 143.3 
34 145.3 
35 147.3 
36 149.4 
37 151.3 
38 153.6 
39 155.7 
40 157.9 

Y 
321.7 
315.1 
308.5 
302.1 
295.4 
288.9 
282.4 
275.8 
269.3 
262.7 
256.1 
249.6 
243.1 
236.5 
230.0 
223.4 
216.8 
210.3 
203.7 
197.2 

n - 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 

x (mm) Y 
285.6 321.9 
286.4 315.4 
286.2 308.8 
285.7 302.2 
284.8 295.7 
283.5 289.1 
282.6 282.5 
281.3 276.0 
279.4 269.4 
277.7 262.8 
275.8 256.3 
273.8 249.6 
272.0 243.1 
270.1 236.6 
268.2 230.0 
266.2 223.5 
264.2 216.9 
261.9 210.4 
259.7 203.8 
257.4 197.2 
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AQUARIUM DATA 

41 160.4 190.6 74 255.0 190.7 
42 162.6 184.1 75 253.0 184.1 
43 164.9 177.5 76 250.4 177.5 
44 167.5 171.0 77 247.9 171.0 
45 169.6 164.4 78 245.4 164.4 
46 172.6 157.9 79 242.9 157.9 
47 175.4 151.3 80 240.0 151.4 
48 178.3 144.8 81 237.2 144.8 
49 181.3 138.2 82 234.3 138.2 
50 184.3 131.6 83 231.2 131.6 
51 188.0 125.1 84 227.5 125.1 
52 191.2 118.5 85 224.1 118.5 
53 194.8 112.0 86 220.3 112.0 

SHOT 4769 - Camera 2 
SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n - 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
I8 
19 
20 

x (mm) Y 
153.1 336.3 
153.4 331.9 
154.5 327.4 
155.3 323.0 
156.2 318.5 
156.9 314.1 
157.9 309.6 
159.3 305.2 
160.7 300.7 
162.2 296.3 
163.5 291.8 
165.0 287.4 
166.5 282.9 
168.1 278.5 
169.8 274.0 
171.3 269.6 
173.0 265.1 
174.7 260.7 
176.2 256.2 
177.9 251.8 
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n 

T 
X(mm) 
278.0 

34 278.5 
35 278.0 
36 277.5 
37 276.9 
38 276.0 
39 275.1 
40 274.1 
41 272.8 
42 271.7 
43 270.2 
44 268.5 
45 267.1 
46 265.6 
47 264.1 
48 262.7 
49 261.1 
50 259.2 
51 257.7 
52 255.9 

Y 
336.4 
331.9 
327.4 
323.0 
318.5 
314.1 
309.7 
305.2 
300.7 
296.2 
291.7 
287.3 
282.8 
278.4 
273.8 
269.4 
264.9 
260.4 
256.0 
25 1.5 



AQUARIUM DATA 

21 179.5 247.3 53 253.9 247.0 
22 181.7 242.8 54 252.2 242.5 
23 183.5 238.4 55 250.3 238.1 
24 185.4 233.9 56 248.3 233.6 
25 187.5 229.5 57 246.3 229.2 
26 189.5 225.1 58 244.3 224.7 
27 191.6 220.6 59 242.2 220.3 
28 194.1 216.2 60 239.9 215.8 
29 196.5 211.7 61 237.3 211.4 
30 198.9 207.3 62 234.7 206.8 
31 201.8 202.8 63 232.4 202.4 
32 204.1 198.3 64 229.8 197.9 
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AQUARILIM DATA 

Material: PBX 9407 Shot no.: Cd809 

Experimenter: T. E. Gould Date: August 4, 1978 

Charge diameter: 1.27 cm Charge length: 22.9 cm 

Initial density: 1.6 g/cm’ Temperature: 297 K 

Confinement: Bare charge in water 

Booster: One SE-l detonator 

Exposures of image intensifier camera: Two 

Time between exposures: Camera 2, 10.02 ps Detonation velocity: 7.91 km/s 

SHOT 4809 

0 200 
X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 4809 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

n 

76 

x (mm) y (mm) n 

101.2 38.7 ; 
17 98.2 50.8 21 
18 97.3 58.7 22 
19 96.3 66.7 23 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

Exposure 1 

Left Right 

n x (mm) y (mm) n x - (mm) y (mm) 

1 101.2 117.8 

1 

113.9 118.2 
2 98.4 130.8 8 116.3 130.4 
3 97.1 138.8 9 117.8 138.4 
4 96.1 146.8 10 118.5 146.4 
5 95.3 154.7 11 118.9 154.4 
6 94.4 162.7 12 119.4 162.4 

13 120.0 170.4 
14 121.0 178.3 
15 121.7 186.3 

Exposure 2 

Left Right 

X(mm) Y 
113.9 38.7 
115.5 46.0 
117.4 54.0 
118.3 61.9 
119.0 69.9 
119.6 77.9 
120.2 85.9 
120.7 93.9 
121.1 101.8 
122.0 109.8 
122.0 117.8 
122.2 125.7 
122.8 133.7 
123.4 141.7 
123.2 149.7 
123.7 157.7 
124.3 165.6 
125.3 173.6 
126.3 181.6 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n 

39 

x (mm) y (mm) n - x (mm) y (mm) 

101.2 117.8 48 113.9 118.2 
40 96.3 125.8 49 118.4 125.9 
41 92.4 133.8 50 122.3 133.8 
42 89.0 141.8 51 125.9 141.8 
43 85.6 149.7 52 128.8 149.8 
44 82.5 157.7 53 132.0 157.7 
45 79.8 165.7 54 134.5 165.7 
46 77.6 173.7 55 137.0 173.7 
47 76.6 177.7 56 138.2 181.6 

57 138.4 187.4 

Exposure 2 

Left Right 

n - 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

X(mm) Y 
101.2 38.7 
96.1 46.8 
92.1 54.7 
88.9 62.6 
85.6 70.6 
82.6 78.6 
79.8 86.5 
77.0 94.5 
74.4 102.5 
71.8 110.4 
69.4 118.4 
67.0 126.4 
65.9 129.7 

n - 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

x (mm) Y 
113.9 38.7 
118.7 46.7 
122.9 54.7 
126.3 62.7 
129.3 70.7 
132.3 78.6 
135.0 86.6 
137.8 94.6 
140.3 102.6 
143.0 110.6 
145.3 118.6 
147.8 126.6 
150.0 134.5 
152.2 142.5 
154.5 150.5 
156.2 158.5 
157.8 166.5 
158.6 174.5 
159.0 182.4 
157.9 190.4 
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AQUARIUM DATA 

Material: PBX 9407 Shot no.: C-4628 

Experimenter: B. G. Craig Date: August 27, 1976 

Charge diameter: 1.25 cm Charge length: 17.78 cm 

Initial density: 1.6 10 g/cm’ Temperature: 296 K 

Confinement: Bare charge in water 

Booster: One SE-l detonator 

Exposures of image intensifier camera: One 

Detonation velocity: 7.875 km/s 

SHOT 4628 

200 - 

I 

: 

z 
\ 

I 

? 

P 
I 

* 

0 
0 zoo 

X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 4628 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

LA 

n 

7 

x0 
58.3 

2 58.6 
3 58.8 
4 59.1 
5 59.6 
6 59.9 
7 60.4 
8 60.7 
9 61.0 

10 61.4 
11 61.6 
12 62.0 
13 62.1 
14 62.2 
15 62.4 
16 62.6 
17 62.8 
18 62.9 
19 63.3 
20 63.5 
21 63.7 
22 63.8 
23 64.1 
24 64.4 
25 64.7 
26 64.9 
27 65.1 
28 65.3 
29 65.7 
30 66.0 
31 66.4 
32 66.7 
33 67.2 

Y 
195.6 
192.3 
189.1 
185.9 
182.7 
179.5 
176.3 
173.1 
169.9 
166.7 
163.5 
160.2 
157.0 
153.8 
150.6 
147.4 
144.2 
141.0 
137.8 
134.6 
131.4 
128.1 
124.9 
121.7 
118.5 
115.3 
112.1 
108.9 
105.6 
102.5 
99.3 
96.0 
92.8 
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AQUARIUM DATA 

34 67.7 89.6 
35 68.0 86.4 
36 68.9 83.2 
37 70.0 80.0 

SHOCK FRONT POSITIONS 

Exposure 1 

Left 

n 

4 

x (mm) 

35.7 
39 35.0 
40 34.6 
41 34.8 
42 35.1 
43 35.3 
44 35.8 
45 36.3 
46 37.0 
47 37.8 
48 38.7 
49 39.5 
50 40.6 
51 41.7 
52 42.8 
53 43.7 
54 44.7 
55 45.9 
56 46.8 
57 47.9 
58 49.1 
59 50.2 
60 51.3 
61 52.6 
62 53.7 
63 54.9 
64 56.2 
65 57.4 
66 58.8 

Y 
192.3 
189.1 
185.9 
182.7 
179.5 
176.3 
173.1 
169.9 
166.7 
163.5 
160.2 
157.0 
153.8 
150.6 
147.4 
144.2 
141.0 
137.8 
134.6 
131.4 
128.1 
124.9 
121.7 
118.5 
115.3 
112.1 
108.9 
105.7 
102.5 
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AQUARIUM DATA 

67 60.2 99.3 
68 61.6 96.0 
69 63.1 92.8 
70 64.6 89.6 
71 66.5 86.4 
72 68.1 83.2 
73 70.0 80.0 
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AQUARIUM DATA 

Material: PBX 9407 Shot no.: C-5023 

Experimenter: S. Goldstein Date: June 23, 1980 

Charge diameter: 1.25 cm Charge length: 3 1.8 cm 

Initial density: 1.61 g/cm’ Temperature: 302 K 

Confinement: Bare charge in water 

Booster: One SE-l detonator and one PBX-9404 pellet 

Exposures of image intensifier camera: Two 

Tie between exposures: 17.76 ps Detonation velocity: 8.01 km/s 

SHOT 5023 - CAMERA 1 SHOT 5023 

400 

: 

L 
f 

d 

r 
I 

* 

i-l I I I I I 

400 

:: 

2 
I: 

? 

F 
I 

> 

0 
-0 400 0 400 

X - MILLIMETERS X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 5023 - Camera 1 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left 

n - x (mm) y (mm) 

1 186.0 332.6 
2 186.3 328.4 
3 186.6 324.3 
4 186.8 320.2 
5 187.0 316.1 
6 187.2 311.9 
7 187.5 307.8 
8 187.7 303.7 
9 187.8 299.5 

10 187.9 295.4 
11 188.1 291.3 
12 188.3 287.2 
13 188.6 283.0 
14 189.0 278.9 
15 189.3 274.8 
16 189.9 270.7 
17 190.5 266.5 
18 191.6 262.4 
19 192.3 258.3 
20 192.6 254.1 
21 193.7 250.0 

n - 
41 
42 
43 
44 
45 
46 
47 
48 
49 

Left 

x (mm) Y 
180.5 318.3 
180.7 314.1 
180.7 3 10.0 
180.8 305.9 
180.9 301.7 
180.9 297.6 
181.1 293.5 
181.2 289.4 
181.4 285.2 

Right 

Exposure 2 

n x - (mm> 

22 215.4 
23 215.1 
24 214.9 
25 214.6 
26 214.2 
27 213.9 
28 213.6 
29 213.3 
30 212.8 
31 212.4 
32 211.9 
33 211.5 
34 210.9 
35 210.4 
36 210.0 
37 209.5 
38 209.1 
39 209.4 
40 206.4 

n - 
93 
94 
95 
96 
97 
98 
99 

100 
101 

Y 
328.4 
324.3 
320.2 
316.1 
311.9 
307.8 
303.7 
299.5 
295.4 
291.3 
287.2 
283.0 
278.9 
274.8 
270.7 
266.5 
262.4 
258.3 
250.0 

Right 

x (mm) y (mm) 

221.4 326.7 
221.0 322.6 
220.8 318.5 
220.6 314.3 
220.5 310.2 
220.3 306.0 
220.1 301.9 
219.9 297.8 
219.7 293.6 
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AQUARIUM DATA 

50 181.4 281.1 102 219.5 289.5 
51 181.5 277.0 103 219.4 285.4 
52 181.6 272.9 104 219.2 281.2 
53 181.7 268.7 105 219.1 277.1 
54 181.8 264.6 106 218.9 273.0 
55 182.0 260.5 107 218.7 268.9 
56 182.2 256.3 108 218.5 264.7 
57 182.3 252.2 109 218.2 260.6 
58 182.4 248.1 110 218.1 256.5 
59 182.6 244.0 111 217.9 252.3 
60 182.8 239.8 112 217.7 248.2 
61 182.9 235.7 113 217.5 244.1 
62 183.0 231.6 114 217.4 239.9 
63 183.2 227.5 115 217.1 235.8 
64 183.5 223.3 116 217.0 231.6 
65 183.6 219.2 117 216.8 227.5 
66 183.7 215.1 118 216.5 223.4 
67 183.9 210.9 119 216.3 219.2 
68 184.3 206.8 120 216.1 215.1 
69 184.5 202.7 121 216.0 211.0 
70 184.7 198.6 122 215.8 206.8 
71 184.9 194.4 123 215.5 202.7 
72 185.1 190.3 124 215.3 198.6 
73 185.4 186.2 125 215.1 194.5 
74 185.5 182.0 126 214.9 190.3 
75 185.6 177.9 127 214.6 186.2 
76 185.9 173.8 128 214.4 182.1 
77 186.1 169.6 129 214.1 177.9 
78 186.3 165.5 130 213.9 173.8 
79 186.5 161.4 131 213.6 169.7 
80 186.8 157.3 132 213.3 165.5 
81 187.1 153.1 133 213.0 161.4 

82 187.4 149.0 134 212.7 157.3 

83 187.7 144.9 135 212.6 153.2 

84 188.2 140.7 136 212.3 149.0 

85 188.7 136.6 137 212.0 144.9 

86 189.4 132.5 138 211.8 140.7 

87 189.7 128.4 139 211.4 136.6 
88 190.2 124.2 140 210.9 132.5 
89 191.0 120.1 141 210.6 128.4 
90 191.6 116.0 142 210.1 124.2 
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AQUARIUM DATA 

91 192.2 111.8 143 209.6 120.1 
92 193.7 107.7 144 208.8 116.0 

145 206.4 107.7 

SHOCK FRONT POSITIONS 

Left 

Exposure 1 

Right 

n x - (mm) 

146 163.4 
147 164.4 
148 165.7 
149 167.3 
150 168.3 
151 169.7 
152 171.0 
153 172.2 
154 173.9 
155 175.3 
156 176.9 
157 178.5 
158 180.0 
159 181.7 
160 183.1 
161 184.8 
162 186.9 
163 189.0 
164 191.0 
165 193.7 

Left 

n x - (mm) 

184 125.7 
185 126.1 
186 127.3 
187 128.2 
188 129.2 
189 130.0 

Y L 
328.4 166 
324.3 167 
320.2 168 
316.1 169 
311.9 170 
307.8 171 
303.7 172 
299.5 173 
295.4 174 
291.3 175 
287.2 176 
283.0 177 
278.9 178 
274.8 179 
270.7 180 
266.6 181 
262.4 182 
258.3 183 
254.1 
250.0 

Exposure 2 

Y n 
326.5 238 
322.4 239 
318.3 240 
314.2 241 
310.0 242 
305.9 243 

X(mm) Y 
236.2 320.2 
235.0 316.1 
233.1 312.0 
231.5 307.8 
230.4 303.7 
228.8 299.6 
227.4 295.4 
225.9 291.3 
224.2 287.2 
222.3 283.0 
220.7 278.9 
218.8 274.8 
217.1 270.7 
215.3 266.5 
213.6 262.4 
211.6 258.3 
209.5 254.1 
206.4 250.0 

Right 

x (mm) y (mm) 

260.0 260.7 
259.0 256.5 
257.7 252.4 
256.6 248.3 
255.5 244.2 
254.3 240.0 
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190 130.7 301.8 
191 131.6 297.6 
192 132.4 293.5 
193 133.6 289.4 
194 134.4 285.2 
195 135.4 281.1 
196 136.6 277.0 
197 137.7 272.9 
198 138.7 268.8 
199 139.8 264.6 
200 140.7 260.5 
201 141.8 256.3 
202 143.2 252.2 
203 144.6 248.1 
204 145.5 244.0 
205 146.2 239.8 
206 147.4 235.7 
207 148.5 231.6 
208 149.8 227.5 
209 150.8 223.3 
210 152.0 219.2 
211 153.1 215.1 
212 154.2 210.9 
213 155.4 206.8 
214 156.7 202.7 
215 158.1 198.5 
216 159.1 194.4 
217 160.5 190.3 
218 162.0 186.1 
219 163.1 182.0 
220 164.0 177.9 
221 165.3 173.8 
222 167.0 169.6 
223 168.3 165.5 
224 169.6 161.4 
225 170.9 157.2 
226 172.1 153.1 
227 173.8 149.0 
228 175.3 144.9 
229 176.7 140.7 
230 178.2 136.6 

244 253.0 235.9 
245 252.0 23 1.8 
246 250.6 227.6 
247 249.4 223.5 
248 248.1 219.3 
249 247.0 215.2 
250 245.6 211.1 
251 244.4 206.9 
252 242.9 202.8 
253 241.8 198.7 
254 240.8 194.5 
255 239.7 190.4 
256 238.4 186.2 
257 237.3 182.1 
258 236.0 178.0 
259 234.6 173.8 
260 233.1 169.7 
261 231.8 165.5 
262 230.5 161.4 
263 229.2 157.3 
264 227.6 153.1 
265 226.5 149.0 
266 224.9 144.9 
267 223.1 140.7 
268 221.5 136.6 
269 219.7 132.5 
270 218.1 128.4 
271 216.6 124.2 
272 214.6 120.1 
273 212.4 115.9 
274 210.3 111.8 
275 206.4 107.7 

AQUARIUM DATA 
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AQUARIUM DATA 

231 179.9 132.5 
232 181.7 128.4 
233 183.6 124.2 
234 185.7 120.1 
235 187.7 116.0 
236 190.1 111.8 
237 193.7 107.7 

SHOT 5023 - Camera 2 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Let-l 

Exposure 1 

Right 

n - x (mm) 

1 185.6 
2 185.8 
3 186.0 
4 186.3 
5 186.5 
6 186.6 
7 186.7 
8 187.0 
9 187.2 

10 187.3 
11 187.5 
12 187.8 
13 187.9 
14 188.1 
15 188.6 
16 188.9 
17 189.2 
18 189.7 
19 190.3 
20 190.8 
21 193.7 

Y 
342.6 
338.5 
334.4 
330.3 
326.3 
322.2 
318.2 
314.1 
310.0 
306.0 
301.2 
297.8 
293.8 
289.7 
285.6 
281.6 
277.5 
273.4 
269.4 
265.3 
250.0 

n 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

x (mm) Y 
215.9 334.6 
215.7 330.6 
215.4 326.5 
215.1 322.4 
214.7 318.4 
214.3 314.3 
214.0 310.2 
213.7 306.2 
213.4 302.1 
212.9 298.0 
212.5 294.0 
212.1 289.9 
211.8 285.8 
211.5 281.8 
211.2 277.7 
210.8 273.6 
210.2 269.6 
210.0 265.5 
206.3 250.0 
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AQUARIUM DATA 

Exposure 2 

Left Right 

n - 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 

x (mm) Y 
182.2 263.2 
182.3 259.1 
182.4 255.2 
182.6 251.0 
182.7 246.9 
182.8 242.9 
182.9 238.8 
183.1 234.8 
183.3 230.7 
183.3 226.6 
183.4 222.6 
183.5 218.5 
183.7 214.4 
184.1 214.4 
184.4 210.4 
184.5 206.3 
184.8 202.2 
184.9 198.2 
185.1 194.1 
185.3 190.0 
185.5 186.0 
185.9 181.9 
186.2 177.8 
186.6 173.8 
186.9 169.7 
187.1 165.6 
187.4 161.6 
187.6 157.5 
188.0 153.4 
188.3 149.4 
188.7 145.3 
189.2 141.3 
189.5 137.2 
189.9 133.1 
190.3 129.0 
190.8 125.0 
191.6 120.9 
193.7 108.2 

n 

19 

X(mm) 
220.3 

80 219.3 
81 218.2 
82 217.0 
83 216.7 
84 216.2 
85 216.0 
86 215.7 
87 215.3 
88 215.0 
89 214.8 
90 214.6 
91 214.3 
92 214.0 
93 213.7 
94 213.6 
95 213.4 
96 213.1 
97 212.8 
98 212.5 
99 212.2 

100 212.0 
101 211.7 
102 211.4 
103 211.1 
104 206.3 

Y 
311.3 
300.2 
280.8 
238.0 
225.8 
213.6 
209.5 
205.5 
201.4 
197.3 
193.3 
189.2 
185.2 
181.1 
177.0 
172.9 
168.9 
164.8 
160.8 
156.7 
152.6 
148.5 
144.5 
140.4 
136.4 
108.2 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n x 

E 

(mm) 

160.6 
106 161.8 
107 163.1 
108 164.3 
109 165.8 
110 166.8 
111 167.9 
112 169.1 
113 170.2 
114 171.7 
115 173.0 
116 174.4 
117 175.7 
118 176.8 
119 177.9 
120 179.2 
121 180.9 
122 193.7 

n - 
145 
146 
147 
148 
149 
150 
151 
152 
153 

Left 

x (mm) Y 
127.8 319.7 
128.6 315.6 
129.6 311.5 
130.9 307.4 
131.8 303.4 
132.6 299.3 
133.6 295.3 
134.8 291.2 
136.0 287.1 

y (mm) n x(mm) y (mm) 

337.1 123 
333.1 124 
329.0 125 
325.0 126 
320.9 127 
316.8 128 
312.8 129 
308.7 130 
304.6 131 
300.6 132 
296.5 133 
292.4 134 
288.4 135 
284.3 136 
280.2 137 
276.2 138 
272.1 139 
250.0 140 

141 
142 
143 
144 

241.3 
239.7 
238.7 
237.4 
236.4 
234.8 
233.4 
232.0 
230.5 
229.3 
227.9 
226.4 
224.6 
222.9 
221.2 
219.3 
217.5 
215.7 
213.9 
211.9 
210.0 
206.3 

335.4 
331.3 
327.3 
323.2 
319.1 
315.1 
311.0 
306.9 
302.9 
298.8 
294.7 
290.7 
286.6 
282.5 
278.5 
274.4 
270.3 
266.3 
262.2 
258.1 
254.1 
250.0 

Exposure 2 

n - 

198 
199 
200 
201 
202 
203 
204 
205 
206 

Right 

x (mm) y (mm) 

237.7 186.1 
236.4 182.0 
235.1 178.0 
233.7 173.9 
232.5 169.8 
231.3 165.8 
229.7 161.7 
228.6 157.6 
227.6 153.6 
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AQUARIUM DATA 

154 136.9 283.0 
155 138.4 279.0 
156 139.1 274.9 
157 140.4 270.8 
158 141.8 266.8 
159 142.7 262.7 
160 143.6 258.7 
161 144.6 254.6 
162 146.1 250.5 
163 146.9 246.5 
164 147.8 242.4 
165 148.4 238.3 
166 149.8 234.3 
167 151.2 230.2 
168 152.6 226.1 
169 153.8 222.1 
170 155.1 218.0 
171 156.5 213.9 
172 157.4 209.9 
173 158.3 205.8 
174 159.1 201.7 
175 160.0 197.7 
176 161.3 193.6 
177 162.3 189.5 
178 163.5 185.5 
179 164.7 181.4 
180 166.1 177.3 
181 167.3 173.3 
182 168.7 169.2 
183 170.3 165.2 
184 171.7 161.1 
185 173.4 157.0 
186 174.9 152.9 
187 176.1 148.9 
188 177.0 144.8 
189 178.6 140.8 
190 180.5 136.8 
191 182.5 133.6 

207 226.5 149.5 
208 225.0 145.4 
209 222.6 141.4 
210 220.4 137.3 
211 218.7 133.2 
212 217.3 129.2 
213 215.9 125.1 
214 2 14.4 121.0 
215 206.3 108.2 
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AQUARIUM DATA 

192 184.2 128.5 
193 186.0 124.5 
194 187.9 120.4 
195 189.9 116.4 
196 191.7 112.3 
197 193.7 108.2 
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AQUARIUM DATA 

Material: PBX 9501 Shot no.: C-4971 

Experimenter: S. Goldstein Date: December 13, 1979 

Charge diameter: 2.5 cm Charge length: 32.8 cm 

Initial density: 1.84 g/cm3 Temperature: 286 K 

Confinement: Bare charge in water 

Booster: One SE-l detonator and one PBX-9407 pellet 

Exposures of image intensifier camera: Two 

The between exposures: 12.95 ps Detonation velocity: 8.85 km/s 

SHOT 4971 - CAMERA I SHOT 4971 - CAMERA 2 

0 0 

0 400 0 400 

X - HILLIHETERS X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 4971 - Camera 1 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n X(mm) Y n - X(mm) Y 

1 162.5 344.8 
< 

217.1 345.0 
2 163.7 330.0 11 215.3 330.2 
3 165.2 315.1 12 214.4 315.4 
4 166.1 300.3 13 213.2 300.6 
5 167.4 285.5 14 212.2 285.8 
6 168.7 270.7 15 210.7 271.0 
7 170.5 255.9 16 208.6 256.2 
8 173.0 241.1 17 207.0 241.4 
9 176.8 226.3 18 202.3 226.5 

Exposure 2 

Left RipJlt 

n x - (mm) 

19 155.1 
20 156.8 
21 158.1 
22 159.2 
23 160.2 
24 161.0 
25 162.0 
26 162.8 
27 163.6 
28 164.8 
29 166.2 
30 167.1 
31 168.5 
32 170.7 
33 172.5 
34 176.8 

Y 
335.0 
320.1 
305.3 
290.5 
275.7 
260.9 
246.1 
23 1.3 
216.5 
201.7 
186.9 
172.0 
157.3 
142.4 
127.6 
112.8 

n 

35 

X(mm) 
224.9 

36 224.7 
37 222.4 
38 221.0 
39 219.9 
40 219.1 
41 218.5 
42 217.7 
43 216.6 
44 215.7 
45 214.7 
46 213.4 
47 212.4 
48 210.7 
49 209.1 
50 206.7 
51 202.2 

Y 
349.8 
335.1 
320.2 
305.4 
290.6 
275.8 
261.0 
246.2 
231.4 
216.6 
201.8 
187.0 
172.1 
157.3 
142.5 
127.7 
112.9 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n - x (mm) y (mm) n - x (mm) y (mm) 

52 137.4 330.0 59 242.1 345.0 
53 139.7 315.1 60 242.1 330.2 
54 150.6 285.5 61 239.4 315.4 
55 155.8 270.7 62 235.1 300.6 
56 162.0 255.9 63 230.2 285.8 
57 169.3 241.1 64 223.8 271.0 
58 176.8 226.3 65 217.4 256.2 

66 210.6 241.4 
67 202.3 226.5 

Exposure 2 

Left Right 

n - x0 

68 108.7 
69 108.3 
70 109.4 
71 112.2 
72 115.5 
73 120.4 
74 124.9 
75 138.2 
76 143.9 
77 149.4 
78 154.7 
79 160.7 
80 168.3 
81 176.8 

Y 
335.0 
320.1 
305.3 
290.5 
275.7 
260.9 
246.1 
201.7 
186.9 
172.0 
157.2 
142.4 
127.6 
112.8 

n x - (mm) 

82 268.4 
83 270.6 
84 270.9 
85 269.7 
86 267.0 
87 263.4 
88 259.4 
89 254.9 
90 250.2 
91 245.8 
92 240.7 
93 235.9 
94 230.2 
95 224.5 
96 218.3 

Y 
344.6 
335.0 
320.2 
305.4 
290.6 
275.8 
26 1.0 
246.2 
231.4 
216.6 
201.7 
186.9 
172.1 
157.3 
142.5 
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AQUARIUM DATA 

SHOT 4971 - Camera 2 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n - x (mm) y (mm) n - x (mm) y (mm) 

1 156.0 324.0 8 206.6 324.6 
2 157.7 309.2 9 204.9 309.8 
3 158.8 294.4 10 203.6 295.0 
4 160.2 279.6 11 202.1 280.2 
5 162.1 264.8 12 200.3 265.4 
6 164.4 250.0 13 198.3 250.6 
7 168.5 235.3 

Exposure 2 

Left Right 

n - 

14 
15 
16 
17 
I8 
19 
20 
21 
22 
23 
24 
25 
26 
27 

x (mm) Y 
149.2 312.1 
150.5 297.4 
151.8 282.6 
152.4 267.8 
153.5 253.0 
154.4 238.2 
155.4 223.3 
156.8 208.5 
157.9 193.7 
159.4 178.9 
160.8 164.1 
162.8 149.4 
164.3 134.5 
168.6 119.7 

n x 

-ii 

(mm) 

214.5 
29 213.2 
30 211.5 
31 210.4 
32 209.6 
33 208.9 
34 208.1 
35 207.2 
36 206.2 
37 205.0 
38 203.5 
39 202.3 
40 200.3 
41 198.6 
42 194.1 

Y 
327.1 
312.3 
297.5 
282.7 
267.9 
253.0 
238.2 
223.4 
208.6 
193.8 
179.0 
164.2 
149.4 
134.6 
119.8 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n - x (mm) y (mm) n - x (mm) y (mm) 

43 136.2 329.4 49 226.4 331.6 
44 135.9 314.6 50 226.8 324.6 
45 139.7 299.8 51 225.8 309.8 
46 144.6 285.0 52 221.1 295.0 
47 151.7 270.2 53 215.3 280.2 
48 168.5 235.3 54 207.8 265.4 

Exposure I 

Left Right 

n - 
56 
57 
58 
59 
60 
61 
62 

x (mm) Y 
128.3 208.6 
134.9 193.8 
140.7 179.0 
147.4 164.2 
153.6 149.4 
160.6 134.5 
168.6 119.7 

n X(mm) Y 
63 256.7 312.2 
64 256.2 297.5 
65 253.4 282.6 
66 249.8 267.8 
67 245.9 253.0 
68 241.1 238.2 
69 236.5 223.4 
70 231.5 208.6 
71 226.2 193.8 
72 221.2 179.0 
73 215.6 164.2 
74 209.4 149.4 
75 201.6 134.6 
76 194.1 119.8 
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AQUARIUM DATA 

Material: PBX 9501 Shot no.: C-4972 

Experimenter: S. Goldstein Date: December 14, 1979 

Charge diameter: 2.5 cm Charge length: 32.8 cm 

Initial density: 1.84 g/cm’ Temperature: 280 K 

Confinement: Bare charge in water 

Booster: One SE-I detonator and one PBX-9407 pellet 

Exposures of image intensifier camera: Two 

Tie between exposures: 12.96 ps Detonation velocity: 8.87 km/s 

SHOT 4972 - CAMERA I SHOT 4972 - CAMERA 2 

400 

VI 

3 

5 

3 
2 
I 

I 

> 

n 
0 400 

X - MILLIMETERS 

400 

: 
E 

Y 

: 

z 

0 

a- 

I I I 1 

0 400 
X - MILLIMETERS 



AQUARIUM DATA 

SHOT 4972 - Camera 1 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left 

n - x (mm) y (mm) 

1 175.4 304.5 
2 176.2 293.4 
3 177.3 282.2 
4 178.7 271.1 
5 180.0 260.0 
6 182.0 248.8 
7 185.7 237.7 

n - 
8 
9 

10 
11 
12 
13 
14 

n - 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

Exposure 2 

Left 

x (mm) y (mm) 

171.0 255.7 
171.1 244.6 
171.7 233.5 
172.3 222.4 
173.5 211.3 
174.6 200.2 
175.3 189.1 
176.6 178.0 
177.5 166.9 
178.3 155.8 
180.1 144.7 
181.9 133.5 
185.6 122.4 

Right 

x (mm) y (mm) 

220.6 304.4 
219.9 293.3 
218.6 282.1 
217.6 271.0 
216.1 259.9 
214.2 248.8 
210.6 237.7 

n - 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

Right 

x (mm) y (mm) 

225.5 256.1 
224.1 244.9 
222.5 211.5 
221.8 200.4 
220.9 189.2 
220.2 178.1 
219.1 167.0 
217.1 155.8 
215.8 144.7 
214.7 133.6 
211.0 122.4 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n 

G 

x (mm) y (mm) n x (mm) y (mm) 

158.8 306.8 -& 237.9 308.2 
40 159.7 293.4 47 236.6 293.3 
41 162.9 282.2 48 233.0 282.2 
42 167.7 271.1 49 228.5 271.1 
43 174.2 260.0 50 222.4 260.0 
44 180.6 248.8 51 215.7 248.8 
45 185.7 237.7 52 210.6 237.7 

Exposure 2 

Left Right 

n - 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 

x (mm> Y 
127.9 294.6 
128.6 278.2 
130.6 267.1 
133.2 255.9 
136.4 244.8 
140.1 233.7 
143.9 222.6 
147.2 211.5 
151.0 200.3 
155.3 189.2 
159.5 178.1 
164.0 166.9 
168.7 155.8 
174.0 144.7 
179.1 133.5 
185.6 122.4 

n - 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 

x (mm) Y 
265.8 267.3 
263.0 256.2 
260.0 245.1 
256.3 234.0 
253.1 222.8 
249.0 211.7 
245.6 200.6 
241.9 189.5 
237.5 178.3 
232.9 166.9 
228.1 155.8 
222.8 144.7 
217.0 133.5 
211.0 122.4 
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AQUARIUM DATA 

SHOT 4972 - Camera 2 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n - x (mm) y (mm) n 

3 10.4 7 

x(mm) y (mm) 

1 175.8 225.5 319.1 
2 177.0 296.3 9 224.4 3 10.9 
3 178.3 282.2 10 223.3 296.8 
4 179.6 268.1 11 222.3 282.7 
5 181.5 254.0 12 221.2 268.6 
6 183.5 239.8 13 219.4 254.5 
7 187.8 225.7 14 217.2 240.3 

15 213.0 226.2 

Exposure 2 

Left Right 

n - x (mm) 

16 168.5 
17 169.8 
18 170.3 
19 172.1 
20 173.5 
21 174.7 
22 175.9 
23 177.0 
24 178.3 
25 180.2 
26 181.7 
27 183.4 
28 187.8 

Y 
300.8 
286.7 
272.6 
258.5 
224.4 
210.2 
196.1 
182.0 
167.9 
153.8 
139.7 
125.5 
111.4 

n - 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

x (mm) Y 
232.6 309.1 
230.9 295.0 
229.9 280.8 
229.1 266.7 
228.0 252.6 
227.7 238.5 
227.0 224.4 
226.0 210.2 
225.2 196.1 
224.0 182.0 
222.4 167.9 
221.2 153.7 
219.8 139.7 
218.1 125.5 
213.2 111.4 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n x (mm) y (mm) n - x (mm) y (mm) 

44 152.5 3 18.9 ; 247.5 320.4 
45 153.6 3 10.4 53 247.5 3 10.9 
46 156.5 296.3 54 244.7 296.8 
47 160.8 282.2 55 239.6 282.7 
48 165.3 268.1 56 233.9 268.6 
49 172.5 254.0 57 228.3 254.5 
50 179.7 239.8 58 221.2 240.3 
51 187.8 225.7 59 213.0 226.2 

Exposure 2 

Left Right 

n x 

0 

(mm) 

123.9 
61 123.8 
62 125.9 
63 129.2 
64 133.1 
65 137.4 
66 141.7 
67 146.4 
68 150.8 
69 155.7 
70 161.1 
71 167.3 
72 172.9 
73 179.5 
74 187.8 

Y 
305.5 
294.9 
280.8 
266.6 
252.6 
238.5 
224.4 
210.2 
196.1 
182.0 
167.9 
153.7 
139.6 
125.5 
111.4 

n - 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 

X(mm) Y 
271.5 266.7 
267.9 252.6 
263.3 238.5 
259.2 224.4 
255.2 210.2 
250.4 196.1 
245.9 182.0 
240.2 167.9 
235.0 153.7 
228.2 139.7 
221.7 125.5 
213.2 111.4 
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AQUARIUM DATA 

Material: PBX 9501 Shot no.: C-5167 

Experimenter: S. Goldstein Date: August 11, 1981 

Charge diameter: 2.5 cm Charge length: 30.5 cm 

Initial density: 1.84 g/cm’ Temperature: 302 K 

Confinement: Bare charge in alcohol 

Booster: One SE-l detonator and one PBX-9407 pellet 

Exposures of image intensifier camera: Two 

Tie betweenexposures: 13.01 p Detonation velocity: 8.74 km/s 

SHOT 5167 

400 

E 
E 

Y 

? 

F 

I 

> 

\ I 

0 
0 400 

X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 5167 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n n - x (mm) y (mm) - x (mm) y (mm) 

1 173.1 265.3 12 227.6 265.4 
2 173.8 254.7 13 226.7 254.7 
3 174.6 244.1 14 226.2 244.1 
4 175.5 233.4 15 225.0 233.5 
5 176.3 222.8 16 224.1 222.8 
6 177.3 212.2 17 223.0 212.2 
7 178.4 201.6 18 222.0 201.6 
8 179.6 191.0 19 220.6 190.9 
9 181.2 180.3 20 218.8 180.3 

10 183.0 169.7 21 216.9 169.7 
11 187.3 159.1 22 212.7 159.1 

Exposure 2 

Left Right 

n x (mm) y (mm) n - - x (mm> 

23 167.0 257.4 44 234.0 
24 167.7 246.8 45 233.0 
25 168.4 236.1 46 232.1 
26 168.9 225.5 47 231.5 
27 169.3 214.8 48 231.1 
28 169.8 204.2 49 230.5 
29 170.2 193.6 50 229.9 
30 170.9 183.0 51 229.3 
31 171.5 172.3 52 228.6 
32 172.0 161.7 53 228.1 
33 172.7 151.0 54 227.3 
34 173.5 140.4 55 226.6 
35 174.2 129.8 56 225.7 
36 175.2 119.2 57 224.8 
37 176.1 108.5 58 224.0 
38 177.3 97.9 59 223.4 
39 178.4 87.3 60 221.9 

Y 
257.3 
246.7 
236.0 
225.4 
214.7 
204.1 
193.5 
182.9 
172.2 
161.6 
151.0 
140.4 
129.7 
119.1 
108.5 
97.9 
87.2 
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AQUARIUM DATA 

40 179.5 76.6 61 220.5 76.6 
41 181.1 66.0 62 218.8 65.9 
42 183.3 55.4 63 217.2 55.3 
43 187.3 44.7 64 212.7 44.7 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n n 

-ii 

x (mm) y (mm) 

151.1 244.1 -% 

x (mm) y (mm) 

249.4 244.1 
66 154.1 233.4 75 246.2 233.4 
67 158.0 222.8 76 241.6 222.8 
68 162.5 212.2 77 237.6 212.2 
69 167.1 201.5 78 233.3 201.6 
70 171.4 190.9 79 229.0 190.9 
71 176.4 180.3 80 224.1 180.3 
72 181.9 169.7 81 219.4 169.7 
73 187.3 159.1 82 212.7 159.1 

Exposure 2 

Left Right 

n x (mm) y (mm) n - x (mm) 

83 119.1 268.0 104 281.9 
84 118.7 257.4 105 281.8 
85 119.9 246.8 106 280.8 
86 120.6 236.1 107 279.4 
87 122.5 225.5 108 277.7 
88 125.4 214.8 109 275.2 
89 128.1 204.2 110 272.4 
90 130.8 193.6 111 269.5 
91 133.7 183.0 112 266.4 
92 137.4 172.3 113 262.9 
93 139.9 161.7 114 260.0 
94 146.8 140.4 115 256.2 

95 150.7 129.8 116 253.2 
96 153.6 119.2 117 249.3 
97 158.0 108.5 118 245.5 
98 162.2 98.0 119 223.7 

Y 
267.6 
257.0 
246.4 
235.8 
225.2 
214.5 
203.9 
193.3 
182.7 
172.1 
161.5 
150.9 
140.3 
129.6 
119.0 
65.9 
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AQUARIUM DATA 

99 166.6 87.2 120 218.9 55.3 
100 170.9 76.6 121 212.7 44.7 
101 176.8 66.0 
102 182.0 55.4 
103 187.3 44.7 
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AQUARIUM DATA 

Material: PBX 9501 Shot no.: C-5 168 

Experimenter: S. Goldstein Date: August 14, 1981 

Charge diameter: 2.5 cm Charge length: 32.5 cm 

Initial density: 1.84 g/cm’ Temperature: 2 18 K 

Confinement: Bare charge in cold alcohol 

Booster: One RP-l/PT detonator and one PBX-9407 pellet 

Exposures of image intensifier camera: Two 

Time between exposures: 13.01 ps Detonation velocity: 9.01 km/s 

SHOT 5168 - CACERA I 

400 

:: 
F 
w 
r 

j 

F 
I 

a- 

0 1 I I I 

0 400 
X - MILLIMETERS 

SHOT 5168 - CACERA 2 

0 400 
X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 5168 - Camera 1 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

LeR Right 

n - x (mm) y (mm) n x (mm) y (mm] 

1 174.9 249.2 8 223.5 249.2 
2 176.2 237.5 9 222.6 237.5 
3 177.6 225.8 10 221.8 225.8 
4 178.5 214.1 11 220.3 214.1 
5 179.9 202.4 12 218.9 202.4 
6 182.8 190.7 13 216.9 190.7 
7 187.3 179.0 14 212.7 179.0 

Exposure 2 

Left Right 

n - 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

x (mm) 

167.2 
169.0 
170.9 
171.9 
172.6 
173.4 
174.2 
174.8 
175.6 
176.5 
177.9 
179.1 
180.1 
182.6 
187.3 

Y n X(mm) 
249.0 30 231.1 
237.3 31 230.9 
202.3 32 227.9 
190.6 33 227.6 
178.9 34 226.9 
167.2 35 226.3 
155.5 36 225.5 
143.9 37 224.8 
132.2 38 223.9 
120.5 39 222.9 
108.8 40 221.9 
97.1 41 220.6 
85.4 42 219.1 
73.7 43 216.3 
62.1 44 212.7 

Y 
249.0 
237.3 
202.3 
190.6 
178.9 
167.2 
155.5 
143.9 
132.2 
120.5 
108.8 
97.1 
85.3 
73.7 
62.1 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n - x (mm) y (mm) n - x (mm) y (mm) 

45 156.6 238.0 51 241.6 237.5 
46 161.6 225.8 52 237.0 225.8 
47 167.5 214.1 53 231.0 214.1 
48 174.8 202.4 54 224.9 202.4 
49 180.5 190.7 55 218.9 190.7 
50 187.3 179.0 56 212.7 179.0 

Exposure 2 

Left Right 

n x - (mm) 

57 123.0 
58 125.5 
59 128.0 
60 131.8 
61 136.1 
62 140.0 
63 144.9 
64 148.8 
65 158.2 
66 164.9 
67 170.2 
68 175.9 
69 180.2 
70 187.3 

Y 
225.7 
214.0 
202.3 
190.6 
178.9 
167.2 
155.6 
143.9 
120.5 
108.8 
97.1 
85.4 
73.7 
62.1 

n - 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 

x (mm) 

276.1 
273.6 
269.8 
266.4 
262.7 
258.8 
255.2 
251.6 
242.3 
238.0 
232.8 
228.2 
221.4 
212.7 

Y 
225.7 
214.0 
202.3 
190.6 
178.9 
167.2 
155.5 
143.9 
120.5 
108.8 
97.1 
85.4 
73.7 
62.1 
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AQUARIUM DATA 

SHOT 5168 - Camera 2 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n - 
1 
2 
3 
4 
5 
6 
7 
8 
9 

x (mm) Y n 
174.1 259.8 10 
175.0 248.2 11 
175.9 236.6 12 
176.6 225.1 13 
177.7 213.4 14 
179.0 201.9 15 
180.5 190.3 16 
183.2 178.7 17 
187.3 167.1 18 

x (mm) y (mm) 

225.4 259.7 
224.6 248.1 
223.6 236.5 
222.5 225.0 
221.6 213.4 
220.4 201.8 
219.0 190.2 
217.1 178.7 
212.7 167.1 

Exposure 2 

Left Right 

n - 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

X(mm) Y 
167.5 247.0 
168.8 235.4 
169.4 223.8 
170.4 212.3 
171.0 200.6 
171.5 189.1 
172.2 177.4 
172.9 165.9 
173.6 154.3 
174.3 142.7 
175.3 131.1 
176.2 119.5 
177.3 107.9 
178.1 96.3 
179.6 84.7 
181.3 73.1 
182.8 61.5 
187.3 49.9 

n - 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

x (mm) Y 
230.9 247.0 
230.0 235.4 
229.6 223.8 
229.1 212.2 
228.8 200.6 
228.1 189.0 
227.7 177.4 
226.9 165.8 
226.4 154.2 
225.7 142.6 
224.8 131.0 
224.0 119.5 
222.9 107.9 
221.9 96.3 
220.5 84.7 
218.7 73.1 
216.7 61.5 
212.7 49.9 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n - x (mm) y (mm) n - x (mm) y (mm) 

55 157.5 225.1 61 241.8 225.1 
56 162.1 213.5 62 237.0 213.5 
57 167.5 201.9 63 232.4 201.9 
58 172.7 190.3 64 226.9 190.3 
59 179.1 178.7 65 220.9 178.7 
60 187.3 167.1 66 212.7 167.1 

Exposure 2 

Left Right 

- XL@!!9 n Y 
67 119.0 223.9 
68 122.3 212.3 
69 126.1 200.7 
70 129.2 189.1 
71 133.0 177.5 
72 137.3 165.9 
73 141.4 154.3 
74 146.0 142.7 
75 160.5 107.9 
76 165.6 96.3 
77 187.3 49.9 

n 

Yi 
X(mm) 
279.4 

79 276.9 
80 273.2 
81 270.1 
82 265.9 
83 261.8 
84 257.5 
85 252.6 
86 248.7 
87 244.1 
88 240.3 
89 222.5 
90 212.7 

Y 
223.8 
212.3 
200.7 
189.1 
177.5 
165.9 
154.3 
142.7 
131.1 
121.0 
109.4 
63.0 
51.5 
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AQUARIUM DATA 

Material: PBX 9502 Shot no.: C-5 149 

Experimenter: S. Goldstein Date: May 28, 1981 

Charge diameter: 2.5 cm Charge length: 30.5 cm 

Initial density: 1.891 g/cm’ Temperature: 287 K 

Confinement: Bare charge in alcohol 

Booster: One RP-l/PT detonator and one PBX-9407 pellet 

Exposures of image intensifier camera: Two 

Time between exposures: Camera 1, 16.96 PS; Camera 2, 16.83 ps 

Detonation velocity: 7.74 km/s 

SHOT 5149 - CAMERA I SHOT 5149 - CAMERA 2 

400 400 

E 
:: 

I- F 

Y Y 

1 3 

;1 F 

I I 

> > 

0 0 

0 400 0 400 
X - WlLLlWETERS X - MILLIMETERS 
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AQUARIUMDATA 

SHOT 5149 - Camera 1 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left 

n 

r 

x (mm) 

172.6 
2 173.1 
3 173.7 
4 174.2 
5 174.5 
6 174.5 
7 175.1 
8 175.3 
9 175.5 

10 176.0 
11 176.3 
12 176.5 
13 176.8 
14 177.2 
15 177.6 
16 178.0 
17 178.6 
18 179.1 
19 179.7 
20 180.2 
21 180.8 
22 181.4 
23 181.9 
24 182.4 
25 183.0 
26 183.9 
27 185.2 
28 187.3 

Y 
334.7 
330.7 
326.8 
322.8 
318.8 
314.8 
3 10.8 
306.8 
302.9 
298.9 
294.9 
290.9 
286.9 
282.9 
279.0 
275.0 
271.0 
267.0 
263.0 
259.0 
255.0 
251.0 
247.0 
243.1 
239.1 
235.1 
232.5 
230.2 

Right 

n 

-G 

X(mm> 

226.5 
30 226.6 
31 226.0 
32 225.8 
33 225.3 
34 224.9 
35 224.8 
36 224.5 
37 224.1 
38 223.7 
39 223.4 
40 222.7 
41 222.6 
42 222.2 
43 221.8 
44 221.4 
45 221.1 
46 220.7 
47 220.2 
48 219.6 
49 219.1 
50 218.7 
51 218.0 
52 217.2 
53 216.6 
54 215.7 
55 214.3 
56 212.7 

Y 
334.6 
330.6 
326.6 
322.6 
318.7 
314.7 
3 10.7 
306.7 
302.7 
298.7 
294.8 
290.8 
286.8 
282.8 
278.8 
274.9 
270.9 
267.0 
262.9 
258.9 
254.9 
25 1.0 
247.0 
243.0 
239.0 
235.0 
232.4 
230.2 
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AQUARIUM DATA 

Exposure 2 

Left 

n - x0 
57 164.2 
58 165.2 
59 165.9 
60 166.6 
61 167.6 
62 168.3 
63 168.7 
64 169.1 
65 169.6 
66 170.0 
67 170.4 
68 170.7 
69 171.4 
70 171.8 
71 172.3 
72 172.8 
73 173.3 
74 173.8 
75 174.8 
76 175.4 
77 176.1 
78 176.6 
79 177.0 
80 177.3 
81 177.8 
82 178.2 
83 178.7 
84 179.1 
85 179.7 
86 180.2 
87 180.6 
88 181.2 
89 181.7 
90 182.3 
91 183.1 
92 184.0 

Y 
329.8 
321.8 
313.8 
305.7 
297.8 
289.7 
281.7 
273.7 
265.7 
257.7 
249.7 
241.7 
233.6 
225.7 
217.7 
209.6 
201.6 
193.7 
185.7 
177.7 
169.7 
161.7 
157.7 
153.7 
149.8 
145.8 
141.8 
137.8 
133.8 
129.9 
125.9 
121.9 
117.9 
113.9 
109.9 
105.9 

Right 

n - X(mmr 
95 235.6 
96 235.0 
97 234.5 
98 234.0 
99 233.8 

100 233.4 
101 232.9 
102 232.6 
103 232.3 
104 232.0 
105 231.4 
106 231.1 
107 230.9 
108 230.8 
109 230.6 
110 230.4 
111 230.1 
112 230.0 
113 229.6 
114 229.6 
115 229.4 
116 229.3 
117 228.8 
118 228.4 
119 228.3 
120 228.0 
121 227.8 
122 227.6 
123 227.4 
124 227.3 
125 226.8 
126 226.6 
127 226.5 
128 226.3 
129 226.0 
130 225.7 

Y 
328.5 
324.5 
320.5 
316.5 
312.5 
308.6 
304.6 
300.6 
296.6 
292.7 
288.6 
284.7 
280.7 
276.7 
272.7 
268.8 
264.8 
260.8 
256.8 
252.8 
248.9 
244.9 
240.9 
236.9 
232.9 
228.9 
225.0 
221.0 
217.0 
213.0 
209.1 
205.1 
201.1 
197.1 
193.2 
189.2 
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93 185.5 101.9 131 225.4 185.2 
94 187.3 100.0 132 225.1 181.2 

133 224.7 177.2 
134 224.2 173.2 
135 223.8 169.3 
136 223.5 165.3 
137 223.2 161.3 
138 222.9 157.3 
139 222.4 153.3 
140 222.0 149.4 
141 221.6 145.4 
142 221.1 141.4 
143 220.7 137.4 
144 220.3 133.4 
145 219.7 129.5 
146 219.2 125.8 
147 218.7 121.5 
148 218.1 117.5 
149 217.3 113.6 
150 216.9 109.6 
151 215.9 105.6 
152 214.6 102.9 
153 212.7 100.0 

SHOCK FRONT POSITIONS 

Exposure 1 

AQUARIUM DATA 

Left Right 

- X(mm) n Y 
154 146.6 309.9 
155 149.3 305.9 
156 153.2 302.0 
157 156.3 294.0 
158 158.6 286.0 
159 161.9 278.0 
160 165.6 270.1 
161 168.5 262.1 
162 172.9 254.2 
163 177.2 246.2 
164 178.9 242.2 

n - 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 

X(mm) Y 
250.8 322.0 
250.6 318.1 
250.2 3 14.0 
249.1 310.1 
248.3 306.0 
247.2 302.1 
245.6 298.1 
244.2 294.1 
242.6 290.1 
241.1 286.2 
239.2 282.2 



AQUARIUM DATA 

165 181.1 238.2 179 237.5 278.2 
166 183.1 234.2 180 235.9 274.2 
167 187.3 230.2 181 234.2 270.2 

182 232.6 266.2 
183 230.9 262.2 
184 228.8 258.2 
185 226.7 254.2 
186 224.8 250.2 
187 222.0 246.2 
188 219.9 242.2 
189 218.1 238.2 
190 215.7 234.2 
191 212.7 230.2 

Exposure 2 

Left Rkht 

n x (mm) Y 
192 114.5 331.7 
193 114.6 327.7 
194 114.9 323.7 
195 114.7 315.7 
196 114.9 311.7 
197 115.1 307.7 
198 115.9 303.7 
199 116.2 299.7 
200 116.3 295.7 
201 116.1 291.7 
202 116.8 287.7 
203 117.6 283.7 
204 118.6 279.7 
205 119.9 275.7 
206 120.9 271.7 
207 121.9 267.6 
208 122.9 263.6 
209 123.9 259.6 
210 125.1 255.6 
211 126.5 251.6 
212 127.7 247.6 
213 128.9 243.6 
214 130.1 239.6 

n x - (mm) 

250 283.5 
251 283.3 
252 283.1 
253 283.0 
254 282.5 
255 281.9 
256 281.2 
257 280.4 
258 279.5 
259 278.5 
260 277.3 
261 276.3 
262 275.2 
263 274.0 
264 272.9 
265 271.7 
266 270.7 
267 269.5 
268 268.4 
269 266.9 
270 266.0 
271 265.4 
272 263.7 

Y 
315.4 
311.5 
303.5 
299.5 
295.6 
291.5 
287.5 
279.5 
275.5 
271.6 
267.5 
263.6 
259.6 
255.5 
251.5 
247.5 
243.6 
239.6 
235.6 
23 1.6 
227.6 
223.6 
219.6 
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AQUARIUM DATA 

215 131.1 235.6 
216 132.3 231.6 
217 133.4 227.6 
218 134.4 223.6 
219 135.7 219.6 
220 137.1 215.6 
221 138.1 211.6 
222 139.0 207.6 
223 139.8 203.7 
224 141.4 199.6 
225 143.3 195.6 
226 144.7 191.7 
227 145.8 187.7 
228 147.6 183.7 
229 149.3 179.7 
230 150.7 175.7 
231 152.4 171.8 
232 153.4 167.8 
233 155.1 163.8 
234 156.6 159.8 
235 158.0 155.8 
236 159.4 151.8 
237 161.6 147.9 
238 163.0 143.9 
239 165.0 139.9 
240 166.6 136.0 
241 168.1 131.9 
242 170.2 128.0 
243 172.1 124.0 
244 174.4 120.0 
245 175.8 116.0 
246 178.0 112.0 
247 180.4 108.0 
248 183.5 104.0 
249 187.3 100.0 

273 262.6 215.6 
274 261.2 211.6 
275 259.7 207.6 
276 258.3 203.7 
277 257.2 199.7 
278 255.8 195.7 
279 254.3 191.7 
280 253.2 187.7 
281 251.7 183.7 
282 250.3 179.7 
283 248.9 175.7 
284 247.5 171.8 
285 245.8 167.8 
286 244.2 163.8 
287 242.5 159.8 
288 241.2 155.8 
289 239.8 151.8 
290 238.2 147.8 
291 236.3 143.9 
292 234.6 139.9 
293 233.0 135.9 
294 231.2 131.9 
295 229.4 127.9 
296 227.3 123.9 
297 225.3 119.9 
298 223.3 116.0 
299 221.4 112.0 
300 218.4 108.0 
301 215.5 104.0 
302 212.7 100.0 
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AQUARIUM DATA 

SHOT 5149 - Camera 2 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n - x (mm) 

1 171.3 
2 171.9 
3 172.3 
4 172.7 
5 173.1 
6 173.4 
7 173.8 
8 174.1 
9 174.4 

10 174.6 
11 174.9 
12 175.2 
13 175.5 
14 175.8 
15 176.3 
16 176.7 
17 177.0 
18 177.4 
19 177.8 
20 178.1 
21 178.7 
22 179.0 
23 179.6 
24 180.1 
25 180.6 
26 181.1 
27 181.4 
28 181.9 
29 182.9 
30 183.5 
31 184.1 
32 185.3 
33 187.3 

Y 
353.2 
349.2 
345.2 
341.3 
337.3 
333.3 
329.4 
325.4 
321.5 
317.5 
313.5 
309.5 
305.6 
301.6 
297.7 
293.7 
289.7 
285.7 
281.8 
277.8 
273.9 
269.9 
265.9 
262.0 
258.0 
254.0 
250.0 
246.1 
242.1 
238.2 
234.2 
232.0 
230.1 

n 

Y 

X(mm> 

229.3 
35 228.7 
36 228.3 
37 227.9 
38 227.4 
39 227.1 
40 226.7 
41 226.3 
42 225.9 
43 225.6 
44 225.4 
45 224.9 
46 224.6 
47 224.3 
48 224.0 
49 223.6 
50 223.3 
51 223.0 
52 222.6 
53 222.3 
54 221.9 
55 221.4 
56 220.9 
57 220.5 
58 220.0 
59 219.5 
60 219.0 
61 218.5 
62 217.7 
63 217.1 
64 216.5 
65 216.1 
66 214.9 
67 212.7 

Y 
357.8 
353.8 
349.9 
345.9 
341.9 
338.0 
334.0 
330.0 
326.1 
322.1 
318.1 
314.2 
310.2 
306.2 
302.3 
298.3 
294.3 
290.4 
286.3 
282.4 
278.5 
274.5 
270.5 
266.6 
262.6 
258.6 
254.7 
250.7 
246.7 
242.8 
238.8 
234.8 
232.3 
230.1 
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AQUARIUM DATA 

Exposure 2 

n - X(mm) 
68 163.4 
69 163.6 
70 164.3 
71 164.5 
72 164.9 
73 165.3 
74 165.8 
75 166.2 
76 166.2 
77 166.8 
78 166.9 
79 167.2 
80 167.6 
81 167.6 
82 168.1 
83 168.4 
84 168.7 
85 168.9 
86 169.1 
87 169.3 
88 169.6 
89 169.7 
90 170.1 
91 170.0 
92 170.1 
93 170.2 
94 170.6 
95 170.8 
96 171.1 
97 171.3 
98 171.4 
99 171.6 

100 171.8 
101 172.1 
102 172.3 
103 172.7 
104 173.0 

Y 
354.5 
350.6 
346.6 
342.6 
338.7 
334.7 
330.8 
326.8 
322.8 
318.8 
314.9 
3 10.9 
307.0 
303.0 
299.0 
295.1 
291.1 
287.1 
283.1 
279.2 
275.2 
271.3 
267.3 
263.3 
259.4 
255.4 
25 1.4 
247.5 
243.5 
239.5 
235.5 
231.6 
227.6 
223.7 
219.7 
215.7 
211.7 

Right 

n - X(mm) Y 
134 236.9 351.0 
135 236.1 347.0 
136 235.8 343.1 
137 235.3 339.1 
138 234.9 335.1 
139 234.6 331.2 
140 234.2 327.2 
141 233.8 323.3 
142 233.4 319.3 
143 233.1 315.3 
144 232.8 311.3 
145 232.6 307.4 
146 232.3 303.4 
147 232.0 299.4 
148 231.7 295.5 
149 231.6 291.5 
150 231.5 287.5 
151 231.4 283.6 
152 231.3 279.6 
153 231.1 275.6 
154 230.8 271.7 
155 230.5 267.7 
156 230.1 263.7 
157 229.8 259.8 
158 229.5 255.8 
159 229.3 25 1.9 
160 229.1 247.9 
161 228.9 243.9 
162 228.7 239.9 
163 228.4 236.0 
164 228.2 232.0 
165 228.1 228.1 
166 227.9 224.1 
167 227.6 220.1 
168 227.4 216.1 
169 227.1 212.2 
170 226.9 208.2 
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AQUARIUM DATA 

105 173.3 207.8 
106 173.6 203.8 
107 173.8 199.9 
108 174.1 195.9 
109 174.3 191.9 
110 174.5 187.9 
111 174.9 184.0 
112 175.4 180.0 
113 175.5 176.1 
114 175.7 172.1 
115 176.1 168.1 
116 176.3 164.1 
117 176.7 160.2 
118 177.1 156.2 
119 177.5 152.2 
120 177.8 148.3 
121 178.4 144.3 
122 178.8 140.4 
123 179.2 136.4 
124 179.7 132.4 
125 180.1 128.4 
126 180.6 124.5 
127 181.1 120.5 
128 181.7 116.6 
129 182.1 112.6 
130 183.1 108.6 
131 184.2 104.6 
132 185.6 102.1 
133 187.3 100.0 

171 226.5 204.2 
172 226.1 200.3 
173 225.8 196.3 
174 225.5 192.4 
175 225.3 188.4 
176 225.0 184.4 
177 224.6 180.4 
178 224.3 176.5 
179 223.9 172.5 
180 223.6 168.6 
181 223.3 164.6 
182 222.9 160.6 
183 222.6 156.7 
184 222.2 152.7 
185 221.9 148.7 
186 221.4 144.8 
187 221.0 140.8 
188 220.7 136.8 
189 220.1 132.8 
190 219.5 128.9 
191 219.0 124.9 
192 218.5 121.0 
193 218.0 117.0 
194 217.3 113.0 
195 216.7 109.0 
196 215.8 105.1 
197 214.7 102.6 
198 212.7 100.0 

SHOCK FRONT POSITIONS 

Exposure 1 

LeR Right 

n - x (mm) y (mm) n x (mm) y (mm] 

199 146.4 321.4 223 257.6 337.3 
200 147.3 317.4 224 256.6 333.3 
201 148.6 313.4 225 255.7 329.3 
202 149.8 309.4 226 254.5 325.4 
203 151.1 305.5 227 253.5 321.4 

210 



204 152.7 
205 154.1 
206 155.9 
207 157.3 
208 159.0 
209 160.3 
210 162.0 
211 163.6 
212 165.8 
213 167.0 
214 168.6 
215 170.7 
216 172.9 
217 174.7 
218 176.7 
219 179.1 
220 181.1 
221 183.8 
222 187.3 

n - 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 

IA 

x (mm) 

108.8 
109.1 
109.3 
109.9 
110.3 
110.9 
111.6 
112.2 
113.0 
113.8 
114.7 
115.6 
116.6 
117.6 
118.3 

301.5 228 252.5 317.4 
297.6 229 25 1.2 313.5 
293.6 230 249.8 309.5 
289.6 231 248.3 305.6 
285.6 232 247.2 301.6 
281.7 233 245.8 297.6 
277.7 234 244.0 293.6 
273.8 235 242.5 289.7 
269.8 236 241.2 285.7 
265.8 237 239.9 281.7 
261.9 238 238.6 277.8 
257.9 239 237.2 273.8 
253.9 240 235.8 269.8 
250.0 241 233.7 265.8 
246.0 242 229.3 257.9 
242.0 243 227.2 253.9 
238.1 244 225.4 250.0 
234.1 245 223.5 246.0 
230.1 246 221.1 242.0 

247 218.9 238.1 
248 216.5 234.1 
249 212.7 230.1 

Exposure 2 

Y 
334.1 
330.1 
326.1 
322.1 
318.2 
3 14.2 
310.2 
306.3 
302.3 
298.3 
294.4 
290.4 
286.4 
282.5 
278.5 

n - 

307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 

AQUARIUM DATA 

Right 

x (mm) y (mm) 

291.4 334.0 
291.3 330.1 
290.6 326.1 
290.1 322.1 
289.7 318.1 
289.0 314.2 
288.4 310.2 
287.9 306.3 
287.5 302.3 
286.4 298.3 
285.5 294.4 
284.6 290.4 
283.8 286.4 
282.7 282.5 
281.6 278.5 
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AQUARIUM DATA 

265 119.3 274.5 322 280.4 274.5 
266 120.3 270.6 323 279.2 270.6 
267 121.4 266.6 324 278.2 266.6 
268 122.5 276.6 325 276.9 262.6 
269 123.7 258.7 326 275.6 258.6 
270 124.8 254.7 327 274.3 254.7 
271 126.0 250.7 328 273.3 250.7 
272 127.5 246.8 329 272.2 246.8 
273 128.8 242.8 330 270.8 242.8 
274 130.3 238.8 331 269.6 238.8 
275 131.5 234.9 332 268.6 234.9 
276 135.3 223.0 333 267.3 230.9 
277 136.7 219.0 334 266.0 226.9 
278 137.9 215.0 335 264.7 223.0 
279 139.0 211.1 336 263.5 219.0 
280 140.3 207.1 337 262.0 215.0 
281 141.8 203.1 338 260.6 211.1 
282 142.7 199.2 339 259.3 207.1 
283 144.5 195.2 340 258.0 203.1 
284 145.9 191.2 341 256.5 199.2 
285 146.9 187.3 342 255.2 195.2 
286 148.2 183.3 343 253.8 191.2 
287 149.5 179.3 344 252.5 187.3 
288 151.1 175.3 345 251.3 183.3 
289 152.5 171.4 346 250.0 179.3 
290 153.9 167.4 347 248.5 175.4 
291 155.6 163.4 348 247.0 171.4 
292 157.0 159.5 349 245.5 167.5 
293 158.4 155.5 350 244.2 163.5 
294 159.9 151.5 351 242.7 159.5 
295 161.8 147.6 352 241.3 155.5 
296 163.6 143.6 353 239.7 151.6 
297 164.7 139.7 354 236.4 143.6 
298 166.5 135.7 355 235.0 139.7 
299 168.0 131.7 356 233.0 135.7 
300 170.4 127.7 357 231.4 131.7 
301 172.1 123.8 358 229.6 127.8 
302 174.2 119.8 359 227.8 123.8 
303 176.5 115.9 360 225.7 119.9 
304 181.9 107.9 361 218.0 108.0 
305 184.0 103.9 362 215.8 104.0 
306 187.3 100.0 363 212.7 100.0 
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AQUARIUM DATA 

Material: PBX 9502 Shot no.: C-4976 

Experimenter: S. Goldstein Date: January 22, 1980 

Charge diameter: 1.8 cm Charge length: 30.5 cm 

Initial density: 1.893 g/cm’ Temperature: 289 K 

Confinement: Bare charge in water 

Booster: One SE-l detonator 

Exposures of image intensifier camera: Two 

Tie between exposures: 16.83 ps Detonation velocity: 7.79 km/s 

0 

SHOT 4976 - CAMERA I 

0 400 
X - MILLIMETERS 

SHOT 4976 - CAMERA 2 

400 

2 

f 

Y 

? 

r; 

I 

> 

“0 400 
X - HILLIMTERS 
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AQUARIUM DATA 

SHOT 4976 - Camera 1 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n - x (mm) y (mm) n - x (mm) y (mm) 

1 179.9 357.2 8 217.8 343.6 
2 181.2 343.6 9 216.2 316.4 
3 183.1 3 16.4 10 215.3 302.8 
4 184.5 302.8 11 213.7 289.2 
5 185.8 289.2 12 212.2 275.5 
6 187.4 275.5 13 209.0 261.9 
7 190.8 261.9 

Exposure 2 

Let-t Right 

n - 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

x (mm) Y n 

lo 

x (mm) 

173.9 342.5 226.1 
175.8 321.2 31 224.7 
176.5 307.6 32 223.9 
176.6 294.0 33 223.0 
177.4 280.4 34 222.0 
178.4 266.8 35 221.7 
179.2 253.1 36 221.0 
180.2 239.5 37 220.1 
181.0 225.9 38 219.1 
181.7 212.3 39 218.2 
182.7 198.7 40 217.4 
183.6 185.0 41 216.2 
184.9 171.4 42 215.3 
186.1 157.8 43 214.0 
187.4 144.1 44 212.2 
190.8 130.5 45 209.0 

Y 
348.3 
334.6 
321.0 
307.4 
280.6 
266.9 
253.3 
239.7 
226.1 
212.4 
198.8 
185.1 
171.4 
157.8 
144.1 
130.5 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n x (mm) y (mm) n 

6 
- x (mm) y (mm) 

152.5 356.6 53 244.2 343.8 
47 157.0 343.6 54 235.1 316.5 
48 164.5 316.4 55 229.8 302.8 
49 170.2 302.8 56 222.9 289.2 
50 175.2 289.2 57 216.8 275.6 
51 182.1 275.5 58 209.0 261.9 
52 190.8 261.9 

Exposure 2 

Left Right 

n - 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

x (mm) Y 
119.4 340.0 
124.3 321.5 
127.2 307.9 
130.8 294.2 
135.2 280.6 
142.8 253.3 
147.5 239.7 
151.5 226.1 
171.5 171.5 
177.5 157.8 
183.3 144.2 
190.8 130.5 

n - 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 

x (mm) Y 
275.4 321.3 
272.1 307.6 
268.8 294.0 
265.0 280.4 
261.1 266.8 
257.0 253.2 
252.7 239.5 
248.4 226.0 
244.4 212.3 
239.7 198.7 
234.5 185.1 
229.0 171.4 
223.1 157.8 
216.8 144.2 
209.0 130.5 
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AQUARIUM DATA 

SHOT 4976 - Camera 2 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n n - x (mm) y (mm) 

384.0 y 

x (mm) y (mm) 

1 185.8 230.2 384.0 
2 187.1 370.4 12 228.4 370.4 
3 188.1 356.7 13 227.3 356.7 
4 189.3 339.2 14 226.3 339.1 
5 190.6 325.6 15 225.3 325.5 
6 191.7 311.9 16 224.1 311.9 
7 192.6 298.3 17 223.2 298.2 
8 194.1 284.7 18 222.1 284.6 
9 195.6 271.0 19 220.7 271.0 

10 199.2 257.4 20 217.1 257.4 

Exposure 2 

Left Right 

n - x (mm) 

21 179.9 
22 181.7 
23 182.5 
24 183.2 
25 184.0 
26 184.5 
27 185.2 
28 185.8 
29 186.3 
30 187.4 
31 188.3 
32 189.0 
33 189.8 
34 190.8 
35 191.7 
36 193.0 
37 194.0 
38 195.8 
39 199.2 

Y 
371.9 
358.2 
344.6 
331.0 
317.3 
303.7 
290.0 
276.4 
262.7 
249.1 
235.4 
221.8 
208.1 
194.5 
180.8 
167.2 
153.6 
139.9 
126.3 

n - 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

x (mm) Y 
235.6 371.9 
234.0 358.3 
233.1 344.6 
232.3 331.0 
231.5 317.3 
231.3 303.7 
230.8 290.0 
230.1 276.4 
229.5 262.7 
228.8 249.1 
228.0 235.4 
227.0 221.8 
226.2 208.1 
225.4 194.5 
224.6 180.8 
223.5 167.2 
222.4 153.6 
220.4 139.9 
217.1 126.3 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n x (mm) y (mm) n - x (mm) y (mm) 

59 161.6 343.5 -G 248.3 330.1 
60 166.6 329.8 66 244.2 316.4 
61 171.0 316.2 67 238.3 302.8 
62 175.8 302.6 68 233.2 289.1 
63 182.1 288.9 69 217.1 257.4 
64 199.2 257.4 

Exposure 2 

Left Right 

n x - (mm) 

70 123.0 
71 126.4 
72 129.2 
73 133.0 
74 184.5 
75 190.8 
76 199.2 

Y 
355.8 
338.3 
324.6 
3 10.9 
153.6 
139.9 
126.3 

n 

77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 

x (mm) Y 
288.4 330.8 
285.0 317.2 
280.9 303.6 
277.2 290.0 
273.7 276.4 
269.8 262.7 
266.2 249.1 
261.7 235.4 
256.9 221.8 
253.0 208.1 
248.2 194.5 
243.2 180.9 
238.1 167.2 
232.3 153.6 
225.5 139.9 
217.1 126.3 
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AQUARIUM DATA 

Material: RDX/“Fairy dust” Shot no.: C-4730 

Experimenters: B. G. Craig and M. M. Stinecipher Date: October 13, 1977 

Charge diameter: 2.54 cm Charge length: 30.5 cm 

Initial density: 1.718 g/cm’ Temperature: 297 K 

Confinement: Bare charge in water 

Booster: One SE-l detonator, one PBX-9407 pellet, and a 2.5-cm-diam by 2.5-cm-long 
Comp B-3 charge 

Exposures of image intensifier camera: Two 

Time between exposures: 16.73 ps Detonation velocity: 8.52 km/s 

Notes: Composition (1.38 moles ammonium nitrate/l.0 moles ADNT/I.S moles RDX). 

SHOT 4730 

400 

0 
0 400 

X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 4730 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n - x (mm) y (mm) n x (mm) y (mm) 

1 161.7 301.8 7 206.3 302.2 
2 165.4 289.3 6 204.1 289.7 
3 169.6 276.9 7 202.4 277.3 
4 173.2 264.3 8 199.0 264.8 

Exposure 2 

Left Right 

n n 

-i 

x(mm] y (mm) - x (mm) y (mm> 

145.1 234.4 19 210.2 184.4 
10 148.5 221.9 20 208.8 171.9 
I1 152.1 209.4 21 207.5 159.5 
12 155.4 196.9 22 206.0 147.0 
13 159.0 184.4 23 203.2 134.5 
14 162.6 171.9 24 198.9 122.0 
15 165.4 159.5 
16 167.2 147.0 
17 170.8 134.5 
18 173.3 122.0 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n x (mm) y (mm1 n 

15 
- x (mm) y(mm) 

152.3 326.8 31 222.3 314.7 
26 152.7 3 14.3 32 218.2 302.2 
27 153.7 301.8 33 212.9 289.7 
28 159.0 289.3 34 206.4 277.3 
29 165.1 276.9 35 199.0 264.8 
30 173.2 264.3 
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AQUARIUM DATA 

Left 

Exposure 2 

Right 

n K (mm) 

36 108.9 
37 109.9 
38 111.7 
39 114.9 
40 118.3 
41 122.4 
42 126.0 
43 130.3 
44 134.9 
45 139.6 
46 144.1 
47 148.9 
48 154.3 
49 160.1 
50 166.2 
51 173.3 

Y n x (mm) Y 
309.3 52 263.4 321.2 
296.8 53 262.2 308.7 
284.4 54 261.8 296.3 
271.9 55 259.2 283.9 
259.4 56 256.7 271.4 
246.9 57 253.2 259.0 
234.4 58 249.4 246.5 
221.9 59 245.6 234.1 
209.4 60 241.4 221.6 
196.9 61 237.5 209.2 
184.4 62 232.9 196.7 
171.9 63 228.4 184.2 
159.5 64 223.8 171.8 
147.0 65 218.7 159.3 
134.5 66 212.9 146.9 
122.0 67 206.5 134.4 

68 198.9 122.0 
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AQUARIUM DATA 

Material: Stratablast-C Shot no.: C-4771 

Experimenter: T. E. Gould Date: April 19, 1978 

Charge diameter: 19.6 cm Charge length: 151.8 cm 

Initial density: 1.188 g/cm’ Temperature: 297 K 

Confiiement: Clay pipe, 2.3cm wall, in water 

Booster: One lE23 detonator, one P-040 lens, and a 20.32-cm-diam by 2.54-cm-long 
TNT charge 

Exposures of image intensifier camera: Two 

Time between exposures: 63.3 1 ps Detonation velocity: 3.7 km/s 

Notes: Stratablast - C is manufactured by Energy Sciences and Consultants, Inc., 
Biwabik, Minnesota. 

SHOT 4711 

1000 

E 
F 
kt 
j 
P 
I 
> 

n 
“0 1000 

X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 4771 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n - 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

X(mm) Y n 
384.4 383.2 12 
373.7 419.0 13 
369.3 454.6 14 
365.9 490.2 15 
360.3 526.1 16 
355.8 561.8 17 
351.1 597.5 18 
346.8 633.0 19 
341.8 668.7 20 
336.2 704.4 21 
328.8 740.1 22 

x (mm) y (mm] 

627.7 382.6 
638.5 418.6 
643.7 454.4 
645.8 489.9 
649.2 525.6 
656.8 561.4 
659.1 597.0 
666.9 632.6 
672.5 668.3 
678.2 704.1 
685.4 739.7 

Exposure 2 

X(mm> 
Left 

yo 
383.7 150.2 
367.0 234.4 
361.3 270.2 
355.3 305.9 
351.3 341.5 
345.9 377.1 
340.5 412.9 
336.5 448.6 
332.2 484.2 
327.9 519.8 
322.9 555.6 
319.0 591.3 
315.4 626.8 
311.5 662.5 
307.7 698.3 
302.3 733.9 

n - 
39 
40 
41 
42 
43 
44 
45 
46 
47 

X(mm> 
Right 

Y 
625.7 139.9 
677.6 471.2 
682.4 506.8 
687.5 542.5 
690.6 578.2 
697.8 613.9 
703.4 649.6 
709.1 685.2 
715.4 721.0 

n - 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n x (mm) y (mm) n 

- 5 

x (mm) y (mm) 

48 384.4 383.2 627.7 382.6 
49 368.2 419.0 60 644.2 418.6 
50 341.1 454.6 61 671.2 454.4 
51 314.3 490.2 62 698.9 490.0 
52 289.4 525.9 63 724.7 525.6 
53 265.1 561.7 64 748.0 561.4 
54 248.2 597.3 65 766.7 597.0 
55 232.0 632.9 
56 219.8 668.6 
57 215.7 704.3 
58 213.8 740.0 

Exposure 2 

Left Right 

n x - (mm) 

66 383.7 
67 359.6 
68 332.3 
69 305.2 
70 229.7 
71 204.1 
72 183.4 
73 163.6 
74 148.2 
75 132.7 
76 119.4 

Y 
150.2 
185.9 
221.4 
257.2 
364. I 
399.9 
435.6 
471.4 
507.0 
542.7 
578.4 

n 

77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

x (mm) Y 
625.7 139.9 
647.2 175.5 
669.7 211.3 
698.9 247.0 
726.2 282.7 
752.4 318.5 
777.2 354.3 
800.1 390.1 
822.5 425.8 
843.6 461.5 
861.7 497.1 
877.6 532.7 
886.0 557.1 
893.2 592.7 
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AQUARIUM DATA 

Material: TAL- 1005E Shot no.: C-4791 

Experimenters: J. B. Ramsay and T. E. Gould Date: May 26, 1978 

Charge diameter: 2.5 cm Charge length: 57.2 cm 

Initial density: 1.304 g/cm’ Temperature: 298 K 

Confinement: Teflon, 0.5-cm wall with 3.49-cm o.d., in water 

Booster: One SE-l detonator, one 1.3-cmdiam by 1.3-cm-long PBX-9407 pellet, and a 
2.5-cmdiam by 2.8-cm-long PBX-9404 charge 

Exposures of image intensifier camera: Two 

Tiie between exposures: 37.1 1s 

Detonation velocity: 6.2 km/s 

Notes: TAL-1005E is manufactured by Talley-Frac Corporation, Mesa, Ari- 
zona. 

SHOT 4791 

0 500 
X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 4791 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n 

7 

x(mm) y(mm) n x (mm) y (mm) 

232.8 300.9 12 267.6 301.1 
2 230.5 319.2 13 269.4 3 19.5 
3 228.6 337.5 14 271.6 337.8 
4 226.8 355.9 15 274.2 356.1 
5 225.5 374.3 16 275.8 374.5 
6 223.8 392.6 17 277.0 392.8 
7 223.1 410.9 18 278.0 411.2 
8 221.8 429.3 19 278.9 429.6 
9 220.3 447.7 20 280.4 447.9 

10 218.6 466.0 21 281.8 466.2 
11 217.5 484.3 22 283.8 484.6 

Exposure 2 

Left 

n 

13 

x (mm) 

233.0 
24 227.5 
25 224.7 
26 223.1 
27 221.0 
28 221.1 
29 219.5 
30 219.8 

Y n 

71.7 T 

126.0 32 
144.4 33 
162.7 34 
181.0 35 
199.3 36 
217.7 37 
232.4 38 

Right 

x (mm> y (mm) 

267.2 72.1 
274.8 129.8 
275.6 148.3 
277.3 166.6 
278.2 184.9 
278.5 203.2 
280.5 221.6 
281.6 232.5 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 2 

Left 

n 

5 

x (mm) y (mm) 

233.0 71.7 
40 223.3 90.2 
41 215.4 108.5 
42 206.9 126.8 
43 199.0 145.2 
44 192.0 163.5 
45 184.4 181.8 
46 177.8 200.2 
47 171.2 218.6 
48 166.7 232.9 

Right 

n - x (mm) y (mm) 

49 267.2 72.1 
50 276.7 90.5 
51 285.3 108.8 
52 293.8 127.1 
53 301.9 145.5 
54 309.2 163.8 
55 316.7 182.1 
56 232.1 200.5 
57 330.4 218.9 
58 334.4 232.2 
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AQUARIUM DATA 

Material: TAL-1005E Shot no.: C-4805 

Experimenters: T. E. Gould and J. B. Ramsay Date: July 25, 1978 

Charge diameter: 2.5 cm Charge length: 57.2 cm 

Initial density: 1.304 g/cm’ Temperature: 297 K 

Confinement: Teflon tube, 1.75-cm wall with 6.0-cm o.d, in water 

Booster: One SE-l detonator and one 2.5-cmdiam by 2.8-cm-long PBX-9404 pellet 

Exposures of image intensifier camera: Two 

Time between exposures: Camera 1,42.7 ps; Camera 2, 38.37 ps 

Detonation velocity: 6.0 km/s 

Notes: TAL-1005E is manufactured by Talley-Frac Corporation, Mesa, Arizona. 

0 

SHOT 4805 - CAIERA 1 

0 500 
X - MILLIMETERS 

SHOT 4805 - CAMERA 2 

0 500 
X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 4805 - Camera 1 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n - x (mm) y (mm) n - x (mm) y (mm) 

1 222.8 484.2 9 298.7 490.1 
2 226.3 456.2 10 297.1 478.6 
3 228.7 428.2 11 292.6 450.7 
4 230.5 400.2 12 291.0 422.6 
5 232.2 372.2 13 289.2 394.6 
6 235.1 344.2 14 287.4 366.7 
7 236.7 316.2 15 285.4 338.6 
8 242.8 270.6 16 282.9 3 10.6 

17 277.4 272.0 

Exposure 2 

Left Right 

n - 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

x (mm) Y 
211.0 472.3 
214.7 444.3 
220.1 376.6 
221.0 348.5 
222.0 320.5 
224.1 292.5 
224.5 264.5 
226.1 236.5 
228.5 208.5 
230.5 180.5 
232.5 152.5 
234.5 124.5 
236.9 96.5 
243.0 38.1 

n - 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

X(mm) Y 
311.7 490.9 
310.4 477.0 
304.7 449.0 
302.4 421.0 
300.8 393.0 
299.5 365.0 
298.1 337.0 
297.1 309.0 
295.7 281.0 
294.4 253.0 
293.2 225.0 
291.8 197.0 
289.9 169.0 
287.8 141.0 
286.2 113.0 
284.6 85.0 
278.1 38.9 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n - x (mm) y (mm) n - x (mm) y (mm) 

49 170.7 489.0 58 347.8 491.4 
50 169.6 466.7 59 349.8 468.1 
51 174.5 438.8 60 345.9 440.1 
52 183.1 410.7 61 336.7 412.1 
53 193.5 382.7 62 327.0 384.1 
54 204.8 354.7 63 316.4 356.1 
55 216.7 326.7 64 304.8 328.1 
56 229.1 298.8 65 292.3 300.1 
57 242.8 270.6 66 277.4 272.0 

Exposure 2 

Left Right 

n x 

7 

(mm) 

106.2 
68 103.5 
69 104.5 
70 110.0 
71 118.4 
72 126.0 
73 135.3 
74 144.1 
75 153.8 
76 163.1 
77 173.1 
78 183.1 
79 193.6 
80 204.6 
81 215.9 
82 228.7 
83 243.0 

y (mm) n x (mm) y (mm) 

486.1 84 413.1 487.0 
458.2 85 416.2 459.0 
430.2 86 413.8 431.0 
402.1 87 410.4 402.9 
374.2 88 402.8 375.0 
346.1 89 394.2 346.9 
318.1 90 384.8 3 19.0 
290.2 91 376.4 291.0 
262.1 92 367.0 262.9 
234.2 93 357.7 235.0 
206.1 94 348.0 206.9 
178.1 95 337.7 178.9 
150.2 96 327.3 151.0 
122.1 97 317.2 122.9 
94.2 98 305.1 95.0 
66.1 99 293.1 66.9 
38.1 100 278.1 38.9 
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AQUARIUM DATA 

SHOT 4805 - Camera 2 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left 

n - 
1 
2 
3 
4 
5 
6 
7 
8 

x (mm) Y 
222.8 486.2 
226.0 454.6 
228.0 423.0 
230.0 39 1.5 
232.2 359.8 
234.5 328.2 
236.9 296.6 
242.7 257.5 

n - 
9 

10 
11 
12 
13 
14 
15 
16 

Exposure 2 

Left 

n - 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

X(mm) 
209.3 
213.5 
216.0 
217.9 
219.2 
220.3 
222.5 
223.6 
224.7 
226.0 
228.5 
230.1 
232.5 
234.6 
237.1 
242.5 

Y 
479.6 
448.0 
416.4 
384.9 
353.2 
321.7 
290.0 
258.5 
226.8 
195.3 
163.7 
132.0 
100.5 
68.9 
37.3 
4.0 

Right 

x (mm) y (mm) 

297.4 489.6 
293.8 458.1 
291.9 426.4 
290.0 394.9 
288.0 363.2 
286.0 331.7 
283.7 300.0 
277.7 257.5 

n 

33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

Right 

x (mm) y (mm) 

311.4 486.4 
306.8 454.8 
303.9 423.2 
302.1 383.6 
300.9 352.0 
299.4 320.5 
297.7 288.8 
296.4 257.3 
295.5 225.6 
293.9 194.0 
291.6 162.5 
289.2 130.8 
287.5 99.3 
285.4 67.7 
283.5 36.1 
278.2 4.0 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n - x (mm) y (mm) n x (mm) y (mm) 

49 160.1 478.7 -G 359.9 478.8 
50 166.0 447.1 58 353.6 447.2 
51 176.3 415.4 59 343.6 415.5 
52 187.7 384.0 60 332.1 384.0 
53 199.9 352.4 61 320.4 352.4 
54 212.5 320.8 62 307.5 320.8 
55 226.4 289.2 63 293.1 289.2 
56 242.7 257.5 64 277.7 257.5 

Exposure 2 

Left Right 

n x - (mm) 

65 86.4 
66 88.0 
67 93.7 
68 101.9 
69 110.9 
70 121.1 
71 130.9 
72 141.6 
73 151.7 
74 163.0 
75 173.5 
76 184.8 
77 196.7 
78 223.5 
79 242.5 

y (mm) n x (mm) y (mm) 

478.4 
446.4 
414.8 
383.2 
351.6 
320.0 
288.4 
256.8 
225.2 
193.6 
162.0 
130.4 
98.9 
35.7 

4.0 

80 433.8 478.0 
81 431.6 446.4 
82 425.9 414.8 
83 417.6 383.2 
84 408.4 351.6 
85 398.8 320.0 
86 388.1 288.4 
87 377.8 256.8 
88 367.5 225.2 
89 356.9 193.6 
90 345.8 162.0 
91 334.7 130.4 
92 322.9 98.9 
93 310.7 67.2 
94 296.9 35.7 
95 278.2 4.0 
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AQUARIUM DATA 

Material: TNT Flake #l Shot no.: C-4692 

Experimenter: G. F. Lederman Date: April 8, 1977 

Charge diameter: 9.85 cm Charge length: 121.1 cm 

Initial density: 0.762 g/cm3 Temperature: 297 K 

Confinement: Clay pipe, 1.63-cm wall with 13.1 l-cm o.d., in water 

Booster: One SE-l detonator, one tetryl pellet, and a lo-cm-diam by 2.5cm-long TNT 
charge 

Exposures of image intensifier camera: Three 

Time between exposures: 58.97 and 59.02 ps Detonation velocity: 3.91 km/s 

SHOT 4692 

0 1000 
X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 4692 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 2 

LeR Right 

n - x(mm) y(mm) n x(mm) y (mm) 

I 377.5 728.8 11 600.2 728.4 
2 383.0 700.7 12 597.6 709.7 
3 386.1 672.5 13 588.6 647.7 
4 389.2 644.3 14 579.1 566.5 
5 390.6 616.0 15 577.3 538.2 
6 393.7 587.9 16 574.9 510.1 
7 397.9 559.9 17 572.9 482.1 
8 400.3 531.6 18 571.4 454.1 
9 401.9 503.4 19 554.3 311.9 

10 414.6 312.8 

Exposure 3 

n 

lo 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

LeR 

x (mm) y (mm) 

380.9 531.3 
383.1 503.2 
386.5 475.1 
389.0 446.9 
390.3 418.6 
393.3 390.4 
396.4 362.3 
397.4 334.1 
397.2 305.9 
399.3 277.7 
400.9 249.6 
402.3 221.3 
404.1 193.1 
424.1 80.7 

n 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

Right 

x (mm) y (mm) 

595.4 557.5 
595.0 529.2 
592.9 501.0 
591.4 472.9 
589.0 444.7 
586.7 416.5 
584.6 388.3 
583.5 360.2 
581.0 332.0 
578.3 303.7 
575.8 275.7 
554.3 73.3 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n - x (mm) y (mm) n - x (mm) y (mm) 

46 339.7 732.5 54 634.9 722.6 
47 341.9 708.6 55 633.5 705.4 
48 349.3 680.4 56 625.5 677.3 
49 362.0 652.2 57 612.3 649.1 
50 378.0 624.0 58 595.9 620.8 
51 394.7 595.9 59 579.5 592.7 
52 409.4 567.7 60 565.5 564.6 
53 423.9 539.4 61 553.1 536.3 

Exposure 2 

Left Right 

n x (mm) Y 
62 243.8 726.2 
63 242.1 707.4 
64 243.2 679.2 
65 247.9 65 1.0 
66 254.8 622.8 
67 265.3 594.7 
68 277.8 566.5 
69 291.4 538.3 
70 307.7 5 10.0 
71 323.0 481.9 
72 340.8 453.8 
73 357.5 425.5 
74 374.5 397.3 
75 393.3 369.2 
76 410.4 341.0 
77 424.6 312.8 

n - 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 

x (mm) Y 
731.7 720.8 
732.7 706.5 
732.3 678.3 
727.1 650.1 
719.8 621.9 
7 10.0 593.8 
698.0 565.6 
684.8 537.4 
670.3 509.1 
653.5 481.0 
637.8 452.9 
620.0 424.6 
602.3 396.4 
584.6 368.3 
569.2 340.1 
554.3 311.9 
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AQUARIUM DATA 

Exposure 3 

Right 

n - x(mm) 

94 148.8 
95 147.2 
96 146.4 
97 149.1 
98 153.1 
99 159.2 

100 167.3 
101 176.4 
102 187.8 
103 201.0 
104 2 14.4 
105 228.9 
106 243.9 
107 258.7 
108 275.6 
109 291.5 
110 307.7 
111 324.9 
112 342.7 
113 359.1 
114 375.7 
115 392.1 
116 409.1 
117 424.1 

Y 
729.0 
700.9 
672.7 
644.4 
616.2 
5’88.1 
559.9 
53 1.6 
503.5 
475.4 
447.2 
418.9 
390.7 
362.7 
334.4 
306.2 
278.0 
249.9 
221.7 
193.4 
165.3 
137.1 
108.9 
80.7 

n - X(mm) 
118 826.6 
119 827.9 
120 827.7 
121 825.5 
122 820.0 
123 814.0 
124 806.0 
125 797.3 
126 784.4 
127 772.2 
128 760.4 
129 744.7 
130 730.3 
131 713.5 
132 696.6 
133 682.4 
134 667.0 
135 650.6 
136 633.6 
137 617.1 
138 599.1 
139 582.7 
140 567.4 
141 554.3 

Y 
719.4 
693.5 
665.3 
637.0 
608.9 
580.8 
552.5 
524.3 
496.1 
468.0 
439.8 
411.6 
383.4 
355.3 
327.0 
298.8 
270.7 
242.5 
214.3 
186.1 
157.9 
129.7 
101.5 
73.3 

235 



AQUARIUM DATA 

Material: TNT Flake #l Shot no.: C-4695 

Experimenter: G. F. Lederman Date: April 15, 1977 

Charge diameter: 9.81 cm Charge length: 121.0 cm 

Initial density: 0.849 g/cm’ Temperature: 297 K 

Confinement: Clay pipe, 15.78-cm wall with 41.37-cm o.d., in water 

Booster: One SE-l detonator, one tetryl pellet, and a 2.5-cm-diam by lo-cm-long TNT 
charge 

Exposures of image intensifier camera: Two 

Time between exposures: 82.6 ps Detonation velocity: 4.29 km/s 

SHOT 4695 

0 ’ I I I 

0 1000 
X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 4695 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 2 

Left Right 

n - 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

n - 
25 
26 
27 
28 
29 
30 
31 
32 

x (mm) yo 
388.5 653.2 
391.3 626.5 
393.1 599.8 
395.1 573.1 
397.4 546.4 
400.0 519.7 
402.5 492.9 
404.7 466.2 
407.2 439.5 
431.4 217.1 

n - 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

X(mm) Y 
616.5 738.9 
613.4 712.1 
609.7 685.4 
600.7 621.3 
599.2 594.5 
597.6 567.7 
595.6 540.9 
592.6 5 14.0 
590.7 487.2 
587.4 460.4 
585.1 433.6 
580.4 406.8 
578.9 379.9 
562.1 221.0 

SHOCK FRONT POSITIONS 

Exposure 1 

Left 

x (mm) Y 
361.4 749.8 
360.4 732.0 
368.8 705.1 
381.7 678.4 
396.1 651.6 
410.8 624.7 
421.7 597.8 
431.7 571.0 

- 
n - 
33 
34 
35 
36 
37 
38 
39 
40 

Right 

x (mm) y (mm> 

633.1 745.5 
633.0 736.0 
627.5 709.2 
615.7 682.4 
601.1 655.6 
585.3 628.7 
569.6 601.9 
560.4 575.1 
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AQUARIUM DATA 

Left 

Exposure 2 

Right 

n - 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

r(mm) 
225.1 
221.8 
220.8 
221.4 
226.5 
234.1 
242.7 
252.4 
263.8 
274.8 
288.6 
301.6 
317.1 
330.7 
346.2 
361.2 
3 76.4 
390.8 
406.8 
422.4 
431.0 

Y n x (mm) 

750.0 62 771.1 
726.8 63 772.4 
699.9 64 774.2 
673.2 65 771.9 
646.4 66 767.6 
619.5 67 760.7 
592.7 68 753.0 
565.9 69 742.3 
539.1 70 731.4 
512.2 71 718.8 
485.4 72 705.7 
458.6 73 691.4 
431.8 74 677.5 
404.9 75 663.3 
378.1 76 648.4 
351.3 77 634.1 
324.5 78 618.8 
297.6 79 603.1 
270.8 80 587.9 
244.0 81 572.5 
217.1 82 562.1 

Y 
746.0 
730.6 
703.8 
677.0 
650.2 
623.3 
596.5 
569.7 
542.9 
516.1 
489.2 
462.4 
435.7 
408.8 
381.2 
355.1 
328.3 
301.4 
274.6 
247.9 
221.0 
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AQUARIUM DATA 

Material: X-0320 Shot no.: C-5034 

Experimenter: S. Goldstein Date: July 15, 1980 

Charge diameter: 2.5 cm Charge length: 32.4 cm 

Initial density: 1.880 g/cm’ Temperature: 304 K 

Confinement: Bare charge in water 

Booster: One RP-l/PT detonator, one PBX-9407 pellet, and a 2.5-cm-diam 
by 2.5-cm-long PBX-9404 pellet 

Exposures of image intensifier camera: Two 

Time between exposures: 15.32 ps Detonation velocity: 8.22 km/s 

SHOT 5034 - CACERA 1 SHOT 5034 - CAMERA 2 

0 
0 400 

X - MILLIMETERS 

400 

n 
0 400 

X - MILLIMETERS 
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AQUARIUM DATA 

SHOT 5034 - Camera 1 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n x (mm) y (mmj n - - x (mm) y (mm) 

1 177.9 298.7 13 222.4 303.9 
2 178.4 293.6 14 221.8 298.7 
3 179.0 288.4 15 221.4 293.5 
4 179.7 283.2 16 220.8 288.3 
5 180.3 278.0 17 220.3 283.2 
6 181.0 272.8 18 219.6 278.0 
7 181.6 267.7 19 219.1 272.8 
8 182.2 262.4 20 218.5 267.7 
9 182.9 25 7.2 21 217.7 262.5 

10 183.8 252.1 22 216.9 257.3 
11 184.6 246.7 23 216.1 252.1 
12 187.3 241.7 24 215.1 246.9 

25 212.7 241.7 

Exposure 2 

Left Right 

n - 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

x (mm) Y 
169.3 292.3 
169.7 287.1 
170.2 281.9 
170.6 276.7 
170.9 271.5 
171.3 266.4 
171.6 261.2 
172.0 256.0 
172.2 250.8 
172.6 245.6 
173.1 240.4 
173.4 235.2 
173.6 230.0 
173.9 224.8 
174.1 219.6 
174.5 214.5 
175.0 209.3 

n - 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

x (mm) Y 
231.0 297.5 
230.4 292.4 
229.8 287.2 
229.4 282.0 
228.8 276.8 
228.3 271.6 
228.0 266.4 
227.7 261.2 
227.4 256.0 
227.2 250.9 
227.0 245.7 
226.7 240.5 
226.4 235.3 
226.0 230.1 
225.7 224.9 
225.2 219.7 
224.8 214.5 
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43 175.4 204.1 
44 175.9 198.9 
45 176.3 193.7 
46 176.5 188.5 
47 176.9 183.3 
48 177.3 178.1 
49 177.7 172.9 
50 178.2 167.8 
51 178.8 162.6 
52 179.4 157.4 
53 179.9 152.2 
54 180.5 147.0 
55 181.1 141.8 
56 181.8 136.6 
57 182.4 131.4 
58 183.7 126.2 
59 185.1 121.0 
60 187.3 115.8 

78 224.5 209.3 
79 224.2 204.1 
80 223.9 198.9 
81 223.5 193.8 
82 223.2 188.6 
83 222.8 183.4 
84 222.4 178.2 
85 222.1 173.0 
86 221.5 167.8 
87 221.0 162.6 
88 220.5 157.4 
89 219.7 152.2 
90 219.0 147.0 
91 218.3 141.9 
92 217.7 136.7 
93 217.0 131.5 
94 216.0 126.3 
95 214.7 121.1 
96 212.7 115.8 

n - 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 

SHOCK FRONT POSITIONS 

Exposure 1 

Left 

x (mm) y (mm) 

159.9 298.8 
161.3 293.6 
163.0 288.4 
165.3 283.2 
167.5 278.0 
170.2 272.8 
173.0 267.4 
176.0 262.5 
179.0 257.3 
187.3 241.7 

n - 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 

AQUARIUM DATA 

Right 

x (mm) y (mm) 

238.5 293.5 
236.5 288.3 
234.7 283.1 
232.4 277.9 
229.6 272.7 
226.7 267.6 
224.2 262.4 
222.0 257.2 
219.0 252.0 
216.2 246.8 
212.7 241.7 
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AQUARIUM DATA 

Left 

Exposure 2 

Right 

n - x (mm) 

118 128.3 
119 129.3 
120 130.7 
121 132.1 
122 133.7 
123 135.3 
124 137.0 
125 138.9 
126 140.8 
127 142.8 
128 144.5 
129 145.9 
130 147.8 
131 149.9 
132 152.1 
133 154.1 
134 155.6 
135 157.4 
136 159.4 
137 162.0 
138 164.3 
139 166.5 
140 168.5 
141 170.8 
142 173.3 
143 187.3 

y(mm> 
266.9 
261.7 
256.6 
251.4 
246.2 
241.0 
235.9 
230.7 
225.5 
220.3 
215.2 
210.0 
204.8 
199.6 
194.4 
189.2 
184.0 
178.8 
173.6 
168.4 
163.3 
158.1 
152.9 
147.7 
142.4 
115.8 

n - 

144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 

X(mm) Y 
274.5 289.1 
274.2 283.9 
273.3 278.7 
272.2 273.5 
271.5 268.3 
270.5 263.1 
268.8 258.0 
267.3 252.7 
265.9 247.6 
264.2 242.4 
262.7 237.2 
261.3 232.0 
259.6 226.8 
257.4 221.6 
254.8 216.4 
212.7 115.8 
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AQUARIUM DATA 

SHOT 5034 - Camera 2 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Left Right 

n - x (mm) 

1 168.5 
2 169.2 
3 169.7 
4 170.1 
5 170.4 
6 170.8 
7 171.3 
8 171.6 
9 171.9 

10 172.3 
11 172.6 
12 172.9 
13 173.2 
14 173.5 
15 173.8 
16 174.1 
17 174.5 
18 174.9 
19 175.2 
20 175.6 
21 175.9 
22 176.2 
23 176.4 
24 176.8 
25 177.3 
26 177.8 
27 178.2 
28 178.8 
29 179.3 
30 179.7 
31 180.3 
32 181.1 
33 182.0 
34 182.6 

Y 
293.0 
287.9 
282.7 
277.5 
272.4 
267.2 
262.1 
257.0 
25 1.8 
246.7 
241.5 
236.4 
231.2 
226.1 
220.9 
215.8 
210.6 
205.4 
200.3 
195.1 
190.0 
184.8 
179.7 
174.5 
169.4 
164.2 
159.1 
154.0 
148.8 
143.7 
138.6 
133.5 
128.3 
123.1 

n - x (mm) 

39 232.2 
40 231.4 
41 230.7 
42 230.2 
43 229.7 
44 229.2 
45 228.7 
46 228.4 
47 228.1 
48 227.8 
49 227.6 
50 227.4 
51 227.2 
52 226.8 
53 226.5 
54 226.2 
55 226.0 
56 225.7 
57 225.2 
58 224.8 
59 224.5 
60 224.0 
61 223.7 
62 223.4 
63 223.1 
64 222.6 
65 222.2 
66 221.9 
67 221.3 
68 221.0 
69 220.2 
70 219.5 
71 219.0 
72 218.3 

Y 
298.1 
293.0 
287.9 
282.8 
277.6 
272.5 
267.4 
262.2 
257.1 
251.9 
246.7 
241.6 
236.5 
231.3 
226.2 
221.0 
215.9 
210.7 
205.6 
200.4 
195.3 
190.2 
185.0 
179.9 
174.7 
169.5 
164.4 
159.3 
154.1 
148.9 
143.8 
138.6 
133.5 
128.3 
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AQUARIUM DATA 

35 183.3 118.0 73 217.6 123.1 
36 184.1 112.8 74 216.9 118.0 
37 185.4 107.7 75 216.0 112.9 
38 187.3 102.5 76 215.1 107.7 

77 212.7 102.5 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n - 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 

x (mm) Y n X(mm) Y 
122.7 282.5 113 277.9 290.0 
123.4 277.3 114 277.5 284.9 
123.3 272.2 115 277.0 279.7 
124.1 267.0 116 276.1 274.5 
125.7 261.9 117 275.2 269.4 
127.5 256.8 118 274.3 264.2 
128.7 251.6 119 273.0 259.1 
130.1 246.5 120 271.9 253.9 
131.5 241.4 121 270.4 248.7 
133.1 236.2 122 269.0 243.6 
134.7 231.1 123 267.3 238.5 
136.5 225.9 124 265.9 233.3 
138.6 220.8 125 264.3 228.1 
140.0 215.7 126 263.1 223.0 
141.9 210.5 127 260.7 217.8 
143.9 205.4 128 258.7 212.7 
145.9 200.2 129 257.2 207.5 
147.7 195.1 130 255.3 202.4 
149.7 189.9 131 253.8 197.2 
151.0 184.8 132 252.7 192.0 
152.9 179.6 133 250.6 186.9 
154.7 174.5 134 248.8 181.7 
155.6 169.4 135 246.7 176.6 
157.5 164.2 136 245.2 171.4 
159.9 159.1 137 243.3 166.3 
161.7 153.9 138 240.8 161.1 
163.6 148.8 139 238.5 156.0 
165.6 143.7 140 236.8 150.8 
168.0 138.6 141 234.5 145.7 
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AQUARIUM DATA 

107 170.7 133.4 142 233.0 140.6 
108 173.6 128.3 143 212.7 102.5 
109 176.8 123.1 
110 180.2 118.0 
111 182.8 112.9 
112 187.3 102.5 
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AQUARIUM DATA 

Material: X-0321 Shot no.: C-4992 

Experimenter: S. Goldstein Date: April 4, 1980 

Charge diameter: 2.54 cm Charge length: 32.3 cm 

Initial density: 1.881 g/cm’ Temperature: 290 K 

Confinement: Bare charge in water 

Booster: One SE-l detonator and one 2.5-cmdiam by 2.5-cm-long PBX-9407 pellet 

Exposures of image intensifier camera: Two 

Tie between exposures: 17.12 ps Detonation velocity: 8.043 km/s 

SHOT 4992 

0 1 I I I I 

0 400 
X - MILLIMETERS 
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AQUARWM DATA 

SHOT 4992 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Exposure 1 

Let-l Rigllt 

n x (mm] y (mm) n - -8 x (mm) y (mm) 

1 176.5 322.7 223.7 323.5 
2 177.5 3 10.5 9 222.6 311.2 
3 179.0 298.2 10 221.2 298.9 
4 180.2 286.0 11 220.2 286.7 
5 181.7 273.7 12 218.4 274.5 
6 183.5 261.5 13 216.4 262.3 
7 187.3 249.2 14 212.7 250.0 

Exposure 2 

Left Right 

n - 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

X(mm> Y L 
167.7 308.1 32 
169.3 295.9 33 
170.1 283.7 34 
171.2 271.4 35 
171.8 259.2 36 
172.4 247.0 37 
173.2 234.7 38 
174.1 222.5 39 
175.3 210.2 40 
176.1 198.0 41 
177.1 185.8 42 
177.9 173.5 43 
179.1 161.2 
180.1 149.0 
181.5 136.8 
183.7 124.5 
187.3 112.3 

x (mm> Y 
228.9 271.8 
227.9 259.5 
227.0 247.3 
225.0 210.5 
224.4 198.2 
223.2 185.9 
222.2 173.6 
220.2 161.4 
219.6 149.1 
218.3 136.8 
216.2 124.6 
212.7 112.3 
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AQUARIUM DATA 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n x (mm) y (mm) n - x (mm) y (mm) 

44 159.8 3 JO.5 0 238.8 306.2 
45 163.1 296.2 51 237.8 299.1 
46 167.4 286.0 52 233.3 286.8 
47 173.4 273.7 53 226.9 274.5 
48 179.5 261.5 54 219.2 262.3 
49 187.3 249.3 55 212.7 250.0 

Exposure 2 

Left Right 

n - 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 

x (mm> Y 
122.4 294.4 
123.7 282.2 
126.6 269.9 
129.8 257.7 
133.3 245.5 
136.9 233.2 
147.8 198.1 
153.3 285.8 
157.7 173.5 
162.4 161.3 
167.0 149.1 
172.6 136.8 
179.2 124.5 
187.3 112.3 

n - 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 

x (mm) 

277.5 
275.8 
273.7 
271.2 
267.5 
263.7 
259.1 
255.2 
251.4 
232.5 
227.6 
220.8 
212.7 

Y 
296.1 
283.9 
27 1.7 
259.4 
247.2 
234.9 
222.7 
210.4 
198.2 
149.1 
136.8 
124.6 
112.3 

248 



AQUARIUM DATA 

Material: X-034 1 Shot no.: C-5036 

Experimenter: S. Goldstein Date: July 16, 1980 

Charge diameter: 2.54 cm Charge length: 32.7 cm 

Initial density: 1.908 g/cm’ Temperature: 312 K 

Confinement: Bare charge in water 

Booster: One RP-l/PT detonator, one PBX-9407 pellet, and a 2.5-cmdiam 
by 2.5-cm-long PBX-9404 pellet 

Exposures of image intensifier camera: Two 

Time between exposures: 15.28 ps Detonation velocity: 7.76 km/s 

SHOT 5036 - CAMERA 1 SHOT 5036 - CACIERA 2 

> 

0 
0 400 

x - WILLIETERS 

0 
0 400 

X - HILLI*TERS 
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AQUARIUM DATA 

SHOT 5036 - Camera 1 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Left 

Exposure 1 

Right 

n - 
1 
2 
3 
4 
5 
6 
7 
8 
9 

JO 
11 
12 
13 

x (mm) Y 
178.3 295.8 
179.0 290.7 
179.5 285.7 
179.9 280.7 
180.4 275.7 
181.1 270.7 
181.5 265.7 
182.2 260.7 
182.9 255.6 
183.6 250.7 
184.2 245.6 
185.1 240.6 
187.3 235.6 

n - 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

x (mm) Y 
221.5 290.7 
220.9 285.7 
220.4 280.7 
220.0 275.7 
219.6 270.7 
218.9 265.6 
218.2 260.6 
217.5 255.6 
216.7 250.6 
216.1 245.6 
215.3 240.6 
212.7 235.6 

Exposure 2 

Left Right 

n 

--ii 

x (mm) 

170.2 
27 170.7 
28 171.2 
29 171.6 
30 171.8 
31 172.1 
32 172.5 
33 172.8 
34 173.2 
35 173.6 
36 173.9 
37 174.2 
38 174.6 
39 174.8 
40 175.1 
41 175.4 

yo 
293.0 
287.9 
282.9 
277.9 
272.9 
267.9 
262.9 
257.9 
252.9 
247.8 
242.8 
237.8 
232.8 
227.8 
222.8 
217.8 

n - 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

X(mm) Y 
229.4 287.9 
228.8 282.9 
228.3 277.9 
227.9 272.9 
227.7 267.9 
227.4 262.9 
227.1 257.9 
226.9 252.9 
226.6 247.9 
226.4 242.9 
226. I 237.8 
225.9 232.8 
225.6 227.8 
225.2 222.8 
224.8 217.8 
224.4 212.8 
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42 175.7 212.7 
43 176.0 207.7 
44 176.5 202.7 
45 177.0 197.7 
46 177.3 192.7 
47 177.8 187.7 
48 178.1 182.7 
49 178.6 177.7 
50 179.0 172.7 
51 179.6 167.6 
52 180.1 16206 
53 180.6 157.6 
54 180.9 152.6 
55 180.9 152.6 
56 182.2 142.6 
57 182.9 137.6 
58 183.7 132.6 
59 184.2 127.5 
60 185.3 122.5 
61 187.3 117.5 

78 224.1 207.7 
79 223.5 202.8 
80 223.2 197.7 
81 222.9 192.7 
82 222.6 187.7 
83 222.3 182.7 
84 222.0 177.7 
85 221.6 172.7 
86 221.1 167.6 
87 220.6 162.6 
88 220.0 157.6 
89 219.7 152.6 
90 219.0 147.6 
91 218.5 142.6 
92 218.0 137.6 
93 217.2 132.6 
94 216.5 127.5 
95 215.6 122.5 
96 212.7 117.5 

SHOCK FRONT POSITIONS 

Exposure 1 

Left 

n - 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 

x (mm] Y 
160.0 290.7 
161.9 285.7 
164.4 280.7 
166.1 275.7 
168.3 270.7 
170.4 265.7 
172.8 260.7 
175.2 255.6 
177.9 250.7 
180.6 245.6 
183.8 240.6 
187.3 235.6 

AQUARIUM DATA 

Right 

n 

109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 

x (mm] y (mm) 

238.6 285.7 
236.4 280.7 
234.0 275.7 
232.2 270.7 
229.9 265.7 
227.9 260.7 
225.4 255.6 
222.5 250.7 
219.8 245.6 
216.7 240.6 
212.7 235.6 
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AQUARIUM DATA 

Exposure 2 

LA 

n - x (mm) 

120 124.1 
121 123.9 
122 124.5 
123 125.3 
124 126.6 
125 127.7 
126 128.9 
127 130.3 
128 131.7 
129 133.4 
130 134.9 
131 136.7 
132 138.3 
133 139.9 
134 141.6 
135 143.2 
136 145.0 
137 146.7 
138 148.5 
139 150.2 
140 152.1 
141 154.3 
142 156.0 
143 157.9 
144 159.8 
145 161.7 
146 163.8 
147 166.0 
148 168.1 
149 170.2 
150 172.9 
151 175.1 
152 177.8 
153 180.6 
154 183.7 
155 187.3 

Y 
292.7 
287.7 
282.7 
277.7 
272.7 
267.6 
262.6 
257.6 
252.7 
247.7 
242.7 
237.7 
232.6 
227.6 
222.7 
217.6 
212.6 
207.7 
202.7 
197.7 
192.6 
187.6 
182.6 
177.6 
172.6 
167.6 
162.6 
157.5 
152.5 
147.5 
142.5 
137.5 
132.5 
127.5 
122.5 
117.5 

Right 

n - X(mm) 
156 274.7 
157 273.5 
158 272.6 
159 271.1 
160 269.6 
161 268.0 
162 266.2 
163 264.4 
164 263.2 
165 261.6 
166 260.4 
167 258.5 
168 256.9 
169 255.3 
170 253.8 
171 252.0 
172 250.0 
173 248.3 
174 246.5 
175 244.4 
176 242.6 
177 240.7 
178 238.9 
179 236.9 
180 234.7 
181 232.4 
182 230.3 
183 227.9 
184 225.4 
185 222.6 
186 220.2 
187 217.0 
188 212.7 

Y 
278.0 
272.9 
267.9 
262.9 
257.9 
252.9 
247.9 
242.9 
237.8 
232.8 
227.8 
222.8 
217.8 
212.8 
207.8 
202.8 
197.7 
192.7 
187.7 
182.7 
177.7 
172.7 
167.6 
162.6 
157.6 
152.6 
147.6 
142.6 
137.6 
132.6 
127.5 
122.5 
117.5 
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AQUARIUM DATA 

SHOT 5036 - Camera 2 
EXPLOSIVE (PIPE) - WATER INTERFACE POSITIONS 

Left 

Exposure 1 

Right 

- K(mm) n Y 
1 177.4 295.8 
2 177.7 290.8 
3 178.1 285.7 
4 178.5 280.7 
5 178.9 275.6 
6 179.5 270.6 
7 179.9 265.6 
8 180.5 260.5 
9 181.0 255.5 

10 181.7 250.5 
11 182.4 245.5 
12 183.1 240.4 
13 183.8 235.4 
14 184.9 230.3 
15 187.3 225.3 

n - 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

x (mm) Y 
222.2 290.8 
221.7 285.8 
221.3 280.7 
220.9 275.7 
220.4 270.7 
219.8 265.6 
219.1 260.6 
218.6 255.5 
218.0 250.5 
217.6 245.5 
216.8 240.4 
215.9 235.4 
214.8 230.3 
212.7 225.3 

Exposure 2 

Left Right 

n 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

x (mm) Y 
169.3 292.5 
169.7 287.4 
170.1 282.4 
170.4 277.4 
170.7 272.4 
171.0 267.3 
171.3 262.3 
171.7 257.2 
172.0 252.2 
172.4 247.2 
172.7 242.2 
173.1 237.1 
173.4 232.1 
173.7 227.0 
174.0 222.0 

n 

68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 

x (mm) Y 
230.6 293.1 
229.8 288.1 
229.4 283.0 
229.0 278.0 
228.6 272.9 
228.3 267.9 
228.0 262.9 
227.6 257.8 
227.3 252.7 
227.0 247.7 
226.7 242.7 
226.5 237.6 
226.1 232.6 
225.7 227.5 
225.4 222.5 
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AQUARIUM DATA 

45 174.3 217.0 83 225.2 217.4 
46 174.6 212.0 84 224.9 212.4 
47 174.9 207.0 85 224.6 207.3 
48 175.3 201.9 86 224.3 202.3 
49 175.7 196.9 87 224.0 197.2 
50 176.2 191.9 88 223.6 192.2 
51 176.5 186.9 89 223.2 187.1 
52 176.8 181.8 90 223.0 182.1 
53 177.2 176.8 91 222.7 177.0 
54 177.6 171.8 92 222.4 172.0 
55 178.1 166.8 93 221.8 167.0 
56 178.6 161.7 94 221.4 161.9 
57 179.2 156.7 95 221.0 156.9 
58 179.5 151.7 96 220.4 151.8 
59 179.8 146.6 97 219.9 146.8 
60 180.7 141.6 98 219.4 141.7 
61 181.2 136.6 99 218.8 136.7 
62 182.0 131.5 100 218.3 131.6 
63 182.6 126.5 101 217.8 126.6 
64 183.2 121.5 102 217.0 121.5 
65 183.8 116.5 103 216.2 116.5 
66 184.8 111.4 104 215.0 111.4 
67 187.3 106.4 105 212.7 106.4 

SHOCK FRONT POSITIONS 

Exposure 1 

Left Right 

n x (mm] Y 
106 158.6 285.7 
107 160.3 280.6 
108 162.3 275.6 
109 164.9 270.5 
110 166.7 265.5 
111 168.4 260.5 
112 170.5 255.5 
113 173.2 250.4 
114 175.6 245.4 
115 178.2 240.4 

n - 

119 
120 
121 
122 
123 
124 
125 
126 
127 
128 

x (mm) y (mm) 

244.1 290.7 
242.3 285.7 
240.6 280.7 
238.6 275.7 
236.6 270.6 
234.4 265.6 
232.5 260.6 
229.9 255.5 
227.4 250.5 
225.1 245.5 
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AQUARIUM DATA 

116 181.3 
117 184.1 
118 187.3 

235.4 129 222.5 240.4 
230.3 130 219.6 235.4 
225.3 131 216.7 230.3 

132 212.7 225.3 

Exposure 2 

Left 

n - x(mm) 

133 120.0 
134 120.0 
135 120.7 
136 122.0 
137 122.9 
138 124.1 
139 125.3 
140 126.8 
141 127.8 
142 129.3 
143 131.0 
144 132.7 
145 134.5 
146 136.3 
147 137.9 
148 139.6 
149 141.0 
150 142.i 
151 144.3 
152 146.0 
153 147.9 
154 149.9 
155 151.9 
156 153.6 
157 155.5 
158 157.4 
159 159.2 
160 161.4 
161 163.4 
162 165.8 
163 167.6 
164 169.9 

Y 
292.4 
287.4 
282.3 
277.3 
272.3 
267.3 
262.2 
257.2 
252.1 
247.1 
242.1 
237.1 
232.0 
227.0 
222.0 
217.0 
211.9 
206.9 
201.8 
196.8 
191.8 
186.8 
181.7 
176.7 
171.7 
166.7 
161.6 
156.6 
151.6 
146.6 
141.6 
136.5 

n - 

171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 

Right 

x (mm) y (mm) 

278.5 283.0 
277.9 278.0 
276.6 272.9 
275.7 267.9 
274.8 262.9 
273.4 257.8 
271.6 252.7 
270.1 247.7 
268.5 242.7 
266.8 237.6 
265.3 232.6 
263.5 227.6 
262.3 222.5 
260.4 217.4 
258.7 212.4 
257.0 207.3 
255.5 202.3 
253.6 197.2 
251.8 192.2 
250.1 187.1 
247.8 182.1 
246.5 177.0 
244.7 172.0 
242.8 167.0 
240.7 161.9 
238.7 156.9 
237.0 151.8 
234.8 146.8 
232.4 141.7 
230.1 136.7 
227.7 131.6 
225.2 126.6 
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AQUARIUM DATA 

165 172.0 131.5 
166 174.6 126.5 
167 177.4 121.5 
168 180.2 116.5 
169 182.7 111.4 
170 187.3 106.4 

203 222.6 121.5 
204 220.0 116.5 
205 216.9 111.4 
206 212.7 106.4 
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PART III 
DETONATION VELOCITY DATA 

The detonation velocity was the frost basic performance parameter studied at the Los 
Alamos National Laboratory. Highquality electrical switch or pin measurements were 
possible by the late 1940s and most of the data presented in this section were generated 20 
to 30 years ago. A standard rate stick is a right cylinder, usually composed of a number of 
shorter cylinders that have been cast, pressed, or machined to a predetermined diameter. 
The stick is detonated at one end, and the progress of the detonation is measured at 
discrete points along the stick length. The times at which the detonation front reaches these 
points are determined by using the high conductivity or pressure at the detonation front to 
close the electrical switch or pin. The detonation velocity can be calculated from the 
measured distances and times. 

Initially, when a rate stick is detonated, there are velocity transients for some distance 
along its length that are poorly understood. The data from the lirst part of the run are 
usually discarded, and the average velocity for the remainder of the run is given as the 
detonation velocity of the explosive for the geometry studied. 

The progress in detonation theory in recent years has enabled us to study the velocity 
transients and to learn more about detonation physics and chemistry from such data. We 
have collected the velocity data for many explosive systems studied at Los Alamos and 
presented it as completely as possible and without any interpretation. This data collection 
should be of value to scientists attempting to advance the state of detonation science to 
include the time-dependent effects represented by the velocity transients in the data. 
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DETONATION VELOCITY DATA 

Data List 
Ammonium perchlorate, p = 1.32 g/cm” ...................... 260 
CompA,p= J.OO-1.60g/cm3 ........................... 261 
Comp A-3, p = 1.10-1.64 g/cm’ .......................... 269 
CompB,p= 1.20-1.71 g/cm” ........................... 279 
Comp B/titanium hydride, p = 1.98 g/cm3 ..................... 284 
Comp B/zirconium hydride, p = 2.12-2.23 g/cm’ ................. 286 
CompB-3,p= 1.71 g/cm3 ............................. 287 
Cyclotol, p = 1.20-1.73 g/cm’ ........................... 290 
DATB, p= 1.20-1.79g/cm3 ............................ 295 
HMX/DNPA/DNPM, p= 1.81 g/cm’ ....................... 300 
HMX/Exon, p = 1.83-1.86 g/cm” ......................... 302 
HMX/KeJ-F, p = 1.86- 1.87 g/cm’ ......................... 305 
HMX/Kel-F/tungsten, p = 3.53 g/cm’ ....................... 3 JO 
HMX/methyJ dekene, p = 1.66 g/cm3 ....................... 3 11 
HMX/PS/DOP, p = 1.65 g/cm’ .......................... 313 
OctoJ,p= J.20g/cm3 ................................ 317 
PBX 9205, p= 1.60-1.69 g/cm’ .......................... 321 
Potassium dinitroacetonitrile, p = 1.91 g/cm’ .................... 347 
RDX, p = 0.90-1.77 g/cm’ ............................. 348 
RDX/ammonium perchlorate, p = 1.88-1.95 g/cm’ ................ 436 
RDX/barium chromate, p = 2.83 g/cm’ ...................... 438 
RDX/boric acid/PS/DOP, p = 1.40 g/cm’ ..................... 439 
RDX/boric oxide, p = 1.32-1.66 g/cm’ ....................... 440 
RDX/carbon, p = 1.45-1.59 g/cm’ ......................... 446 
RDX/copper, p = 1.78-2.49 g/cm’ ......................... 448 
RDX/DNPA, p = 1.62- 1.75 g/cm’ ......................... 466 
RDX/DNPA/DIOA, p = 1.72 g/cm’ ....................... 489 
RDX/Exon, p = 1.77-1.79 g/cm’ .......................... 491 
RDX/Exon/lead, p = 2.70460 g/cm’ ....................... 504 
RDX/Kel-F, p = 1.64-1.85 g/cm” ......................... 5 JO 
RDX/Kel-F/lead, p = 2.74 g/cm’ ......................... 526 
RDX/basic lead sulfate/plastic, p = 3.43 g/cm” .................. 527 
RDX/Neoprene, p = 1.75 g/cm’ .......................... 528 
RDX/NC/TOF, p = 1.70- 1.72 g/cm3 ....................... 529 
RDX/Paracril/PS, p = 1.70 g/cm” ......................... 533 
RDX/PS/DOP, p = 1.00-1.69 g/cm’ ........................ 534 
RDX/DOP/PS/carbon, p = 1.60-1.6 1 g/cm3 .................... 566 
RDX/PS/DOP/resin, p = 1.67-1.68 g/cm” ..................... 568 
RDX/potassium chloride, p = 1.67 g/cm3 ..................... 571 
RDX/Saran, p = 1.78 g/cm’ ............................ 574 
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DETONATION VELOCITY DATA 

RDX/Silastic, p = 1.80-1.8 1 g/cm’ ......................... 576 

RDX/Teflon, p = 1.83 g/cm’ ............................ 580 

RDX/Teflon/rubber, p = 1.67 g/cm’ ........................ 582 

RDX/TNT, p = 1.20-1.75 g/cm’ .......................... 583 

RDX/zirconium hydride, p = 2.19 g/cm3 ...................... 612 

RDX/zirconium hydride/PS/DOP, p = 2.09-2.15 g/cm’ .............. 6 12 
TATB, p = 1.86-1.87 g/cm’ ............................ 614 
Tetryl,p= 1.69g/cm3 ............................... 618 

TNT, p = 0.90-1.64 g/cm3 ............................. 625 
TNT/DNT, p = 1.30- 1.50 g/cm’ .......................... 736 

TNT/PETN/tetryl, p = J-64-1.66 g/cm’ ...................... 745 

TNT/RDX, p= 1.20-1.66 g/cm’ .......................... 747 

TNT/RDX/ammonium perchlorate, p = 1.68-1.73 g/cm’ ............. 774 

TNTAB, p = 0.80-1.76 g/cm’ ........................... 788 
Tritonal, TNT/aluminum, p = 1.41-1.44 g/cm’ ................... 803 
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DETONATION VELOCITY DATA 

Material: Ammonium perchlorate 

Experimenter: J. B. Panowski Date: June 8, 1955 

Shot no.: GMX-2-743; GMX-8-B-3655 

Diameter: 3 in. Average density: 1.318 g/cm3 Voids: 33.15% 

Booster: lEl5 detonator and 1-in.-long Comp B 

Increment 
no. 

1 
2 
3 

4 1.984 1.319 3736 
5 1.986 1.316 3737 
6 1.986 1.316 3627 

7 1.986 1.316 3667 
8 1.986 1.315 3660 
9 1.986 1.312 3663 

JO 1.984 1.318 3670 
11 1.983 1.320 3672 
12 1.984 1.317 3633 

13 1.986 1.317 3665 
14 1.986 1.317 3694 
15 1.986 1.322 3695 

w 
1.982 
1.983 
1.983 

Density 

(g/cm’) 

1.320 
1.320 
1.319 

Velocity 

w9 
--- 
__- 
__- 

Average velocity of increments 4-15: 3677 m/s 



DETONATION VELOCITY DATA 

Material: Comp A, 90 wt% jar-milled IUW9.8 wt% Stanolind 170/175 wax/ 
0.2 wt% Alox 600 

Expeim~ter: F. DuBois Date: May 26, 1953 

Shot no.: GMX-2-13398; GMX-8-B-2457 

Diameter: 1 in. Average density: 0.998 g/cm3 

Fabrkablon: Slurry, pressed 

Booster: lEl5 detonator and Comp B 

Increnent heth Density Velocity 
IlO. (iii) (e/cm’) Ws) -- 

J 2.Oal f 0.0003 0.998 --- 
2 2.000 f 0.0003 0.998 5699 
3 2.cMlO f 0.0003 1.000 5691 
4 2.ooo f o.ooo3 0.997 5690 

Average velocity of hwem~ts 2-4: 5693 m/s 
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DETONATION VELOCITY DATA 

Mllthil: Comp A, 90 w-t% jar-milled RDX/9.8 wt% Stanolind 170/175 wax/ 
0.2 wt% Alox 600 

Experimenter: F. DuBois Date: May 26, 1953 

Shot no.: GMX-2-13397; GMX-8-B-2456 

Diameter: 1 in. Average density: 1 .OOO g/cm’ 

Fabrication: Slurry, pressed 

BOOSkT: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. w (e/cm’) (m/s) 

1 2.OcKI f 0.0003 0.999 --- 
2 2.000 f 0.0003 l.ooo 5715 
3 2.000 f o.OcN3 1.000 5705 
4 2.Oal l 0.0003 l.ooo2 5693 

Average velocity of increments 2-4: 5704 m/s 
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DETONATION VELOCITY DATA 

Material: Comp A, 90 wt% jar-milled RDX/9.8 wt% Stanolind 170/175 wax/ 
0.2 w-t% Alox 600 

Experimenter: F. DuBois Date: July 7, 1953 

Shot no.: GMX-2-13409; GMX-8-B-2569 

Diameter: 1 in. Average density: 1.304 g/cm3 

Fabrication: Slurry, pressed 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. (i4 (g/cm4 (m/s) - - - ~ 

1 --- ___ _- 

2 2.0101 1.303 6802 
3 2.00!?0 1.304 6818 
4 2.0082 1.304 6824 

Average velocity of increments 2-4: 6815 m/s 
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DETONATION VE!LOClTY DATA 

Material: Comp A, 90 wt% jar-milled IUW9.8 wt% Stanolind 170/175 wax/ 
0.2 wt% Alox 600 

Experimenter: F. DuBois Date: July 15, 1953 

Shot no.: GMX-2-13418; GMX-8-B-2588 

Diameter: 1 in. Avaage density: 1.304 g/cm’ 

Fabrication: Slurry, pressed 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
na w (g/cd ws) - - - - 

1 _-- -- --- 
2 --- -- --- 

3 2.0083 1.304 6810 
4 2.0098 1.303 6834 
5 2.0093 1.304 6826 

Average velocity of increments 3-5: 6823 m/s 



DETONATION VELOCITY DATA 

Material: Comp A, 90.9 wt% jar-milled RDX/9.8 wt% Stanolind 170/175 wax/ 
0.2 wt% Alox 600 

Experimenter: F. DuBois Date: July 7, 1953 

Sh& no.: GMX-2- 134 10; GMX-8-B-2568 

Diameter: 1 in. Average density: 1.450 g/cm3 

Fabrication: Slurry, pressed 

BOOSter: lEl5 detonator and Comp B 

Increment Length Density Velocity 
na w (e/cm’) w4 - - - - 

1 -_- - ___ 

2 2.0125 1.450 7349 
3 2.0126 1.450 7368 
4 2.0127 1.450 7363 

Average velocity of increments 2-4: 7360 m/s 
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DETONATION VELOCITY DATA 

Material: Comp A, 90 wt% jar-milled RDX/9.8 wt% Stanolind 170/175 wax/ 
0.2 wt% Alox 600 

Experimenta: F. DuBois Date: July 15, 1953 

Shot no.: GMX-2-13416; GMX-8-B-2587 

Diamekr: 1 in. Average density: 1.450 g/cm’ 

Fabrication: Slurry, pressed 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. On.) (g/cm’) (m/N - - P P 

I --- -_ -- 

L _-_ ___ ___ 

3 2.0125 1.450 7372 
4 2.0126 1.450 7377 
5 2.0127 1.450 7406 

Average velocity of increments 3-5: 7385 m/s 



DETONATION VELOCITY DATA 

Material: Comp A, 90 wt% jar-milled RDX/9.8 wt% Stanolind l70/175 wax/ 
0.2 wt% Alox 600 

Experimenter: F. DuBois Date: June 1, 1953 

Shot no.: GMX-2- 13400; GMX-8-B-2507 

Diameter: 1 in. Average density: 1.595 g/cm” Voids: 4.09% 

Fabrication: Slurry, pressed 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. (id (dmj) (& - - - - 

I 2.0165 1.595 --- 

2 2.0159 I .595 8073 
3 2.0162 1.595 8064 
4 2.0164 1.595 8080 

Average v&city of increments 2-4: 8072 m/s 
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DETONATION VELOCITY DATA 

Material: Comp A, 90 wt% jar-milled RDX/9.8 wt% Stanolind 170/ 175 wax/ 
0.2 wt% Alox 600 

Experimenter: F. DuBois Date: June 1, 1953 

Shot no.: GMX-2-13399; GMX-8-B-2506 

Diameter: 1 in. Average density: 1.595 B/cm3 Voids: 4.09% 

Fabrication: Slurry, pressed 

BOO&T: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. k-1 (g/cm31 W4 - - - - 

1 2.0157 1.595 -- 
2 2.0166 1.595 8066 
3 2.0162 1.595 8076 
4 2.0164 1.595 8078 

Average velocity of increments 2-4: 8073 m/s 



DETONATION VELOCITY DATA 

Material: Comp A-3,91 wt% RDX/9 wt% wax 

Expwhneuter: K. Fess Date: October 1, 1952 

Shot no.: GMX-2-11566; GMX-g-FL6361 

Diameter: 2 in. Average density: 1.1003 g/cm’ 

Fabrication: Micro-milled 

Booster: lEl5 detonator and P-040 lens 

Imrunfflt Length Density Velocity 
no. b-1 (g/cm’) (4 - - P P 

1 1.049 1.102 --- 
2 1.049 1.101 -- 
3 1.050 1.100 --- 

4 1.0505 1.100 --- 
5 1.0505 1.100 --- 
6 1.0505 1.100 6188 

7 1.0505 1.100 -- 
8 1.0505 1.100 6328 
9 1.0505 1.100 -- 

10 1.0505 1.100 6106 

Average velocity of incremmts 5-10: 6207 m/s 



DETONATION VELOCITY DATA 

Material: Comp A-3,91 wt% RDX/9 wt% wax 

Experimenter: K. Fess Date: October 1, 1952 

Shot no.: GMX-2-11768; Gh4X-g-FL-6362 

Diameter: 2 in. Average density: 1.1098 g/cm’ 

Fabrication: Micro-milled 

Booster: lEl5 detonator and P-040 lens 

Increment 
no. 

1 
2 
3 

1.0515 
1.0515 
1.051 

Density Velocity 

(g/cm’) (m/s) - - 
1.099 --- 
1.099 --- 
1.099 --- 

4 1.0515 1.098 --- 
5 1.049 1.097 --- 
6 1.051 1.099 6462 

7 1.051 1.098 --- 
8 1.051 1.098 6103 
9 1.0505 1.098 --- 

IO 1.0505 1.098 6148 

Average velocity of increments 5-10: 6238 m/s 
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DETONATION VELDCXTY DATA 

Material: Comp A-3, 91 wt% RDX/9 wt% wax 

Experimenter: K. Fess Date: October 1, 1952 

Shot no.: GMX-2-11540; GMX-g-FL-6364 

Diameter: 2 in. Average density: 1.301 g/cm” 

Rooster: 1 El 5 detonator and P-040 lens 

Increment Length Density Velocity 
no. (in) (g/cm’) (m/s) - - - - 

1 1.0515 1.300 -- 
2 1.0515 1.300 --- 
3 1.052 I.300 -- 

4 1.052 1.300 --- 
5 1.0515 1.301 --- 
6 1.0515 1.301 6825 

7 1.051 1.301 --- 
8 1.0515 1.301 1228 
9 1.0515 1.301 -- 

10 1.051 1.301 6675 

Average velocity of increments 5-10: 6909 m/s 
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DETONATlON VELOCITY DATA 

Material: Comp A-3,91 wt% RDX/9 wt% wax 

Experimenter: K. Fess Date: October 2,1952 

Shot no.: GMX-2-11553; GMX-g-FL6363 

Diameter: 2 in. Average density: 1.302 g/cm’ 

Booster: lE15 detonator and P-040 lens 

Increment Length Density Velocity 
no. w (s/cm’) (na - P - 

1 1.050 1.303 --- 
2 1.0515 1.301 --- 
3 1.0515 1.301 --- 

4 1.0515 1.301 --- 
5 1.051 1.302 --- 
6 1.051 1.302 645 1 

7 1.0515 1.302 --- 
8 1.051 1.302 7276 
9 1.050 1.302 --- 

10 1.05 1 1.302 6566 

Average velocity of increments 5-10: 6764 m/s 
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DETONATION VEL.OCITY DATA 

Material: Comp A-3,91 wt% RDX/9 wt% wax 

Experimenter: J. B. Panowski Date: September 9, 1952 

Shot no.: GMX-2-48092341; GMX-g-FL-6289 

Diameter: 2 in. Average density: 1.408 g/cm’ 

Booster: P-040 lens 

Incrunent Length 
no. w -- 

1 1.054 
2 1.054 
3 1.0535 

4 1.054 
1 
1 

1, 
1 

.0535 

.0535 

,054 
,054 

9 1.054 

10 1.054 

Density 
(g/cm3 
1.4069 
1.4087 
1.4096 

1.4089 
1.4093 
1.4096 

1.4075 
1.4075 
1.4074 

1.4078 

Average velocity of increments 7-10: 7490 m/s 
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DETONATION VELOCITY DATA 

Material: Comp A-3,91 wt% RDX/9 wt% wax 

Experimenter: J. B. Panowski Date: September 9, 1952 

Shot no.: GMX-24809265 1; GMX-g-FL-6294 

Diameter: 2 in. Average density: 1.4085 g/cm” 

Booster: P-040 lens 

Increment Length 
no. (in.) - - 

1 1.054 
2 1.054 
3 1.054 

4 1.054 
5 1.0535 
6 1.054 

7 1.054 
8 1.054 
9 1.054 

10 I .054 

lhdty 
(e/cm’) 
1.4094 
1.409 I 
1.4090 

1.4089 
1.4096 
1.4090 

1.4073 
1.4076 
1.4075 

1.4076 

Average velocity of increments 7- 10: 7505 m/s 
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DETONATION VELOCITY DATA 

Material: Comp A-3,91 wt% RDX/9 wt% wax 

Experimenter: J. B. Panowski Date: September 9, 1952 

Shot no.: GMX-2-48167102; GMX-g-FL-6293 

Diameter: 2 in. Average density: 1.5008 g/cm’ 

l3cmt6: P-040 lens 

Increment Length Density 
no. w (g/cm3 --- 

1 1.057 1.5006 
2 1.057 1.5002 
3 1.057 1.5006 

4 1.057 1.5002 
5 1.057 1.5005 
6 1.057 1.5006 

7 1.057 1.5012 
8 1.057 1.5013 
9 1.057 1.5012 

10 1.057 1.5012 

Average velocity of increments 7-10: 7765 m/s 
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DETONATION VEXOCITY DATA 

Material: Comp A-3.91 wt% RDX/9 wt% wax 

Experimenter: J. B. Panowski Date: September 9, 1952 

Shot no.: GMX-2480923 11; GMX-g-FL-6292 

Diameter: 2 in. Average density: 1.501 g/cm3 

Booster: P-040 lens 

Increment Length Den&y 
no. 04 (e/cm’) --- 

1 1.057 1.5014 
2 1.057 1.5012 
3 1.057 1.5012 

4 1.057 1.5010 
5 1.057 1.5012 
6 1.057 1.5013 

7 1.0575 1.5004 
8 1.0575 1.5004 
9 1.057 1.5004 

10 1.057 1.5005 

Average velocity of incremunts 7-10: 7794 m/s 
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DETONATION VELOCITY DATA 

Material: Comp A-3,91 wt% RDX/9 wt% wax 

Experimenter: J. B. Panowski Date: September 9, 1952 

Shot no.: GMX-2-48419312; GMX-8-FL6290 

Mameter: 2 in. Average density: 1.598 g/cm’ 

Booster: P-040 lens 

Increment Len@ Density 
no. w (e/cm’) - - - 

1 1.000 1.5994 
2 1.000 1.5969 
3 l.m 1.5989 

4 1.000 1.5978 
5 1.000 1.5953 
6 1.000 1.5957 

7 1.ooo 1.6028 
8 1.000 1.6028 
9 l.OCMl 1.6038 

10 0.9995 1.6034 

Average velodty of increments 7-10: 8837 m/s 
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DETONA’ITON VELOCITY DATA 

Material: Comp A-3,91 wt% RDX/9 wt% wax 

Experimenter: F. DuBois Date: December 9, 1953 

Shot no.: GhIX-2-104; GMX-8-B-2927 

Diameta: 1.636 in. Average dens&y: 1.635 g/cm” Voids: 1.8% 

Fabrication: Slurry, vacuum pressed 

Booster: 1 E 15 detonator 

Increment Len@ Den&y Velocity 
no. @.I (e/cm’) (4 - - - - 

1 3.250 1.636 -- 
2 3.250 1.635 8278 
3 3.250 1.636 8279 

4 3.250 1.634 8286 
5 3.250 1.636 8291 
6 3.250 1.636 8298 

Average velocity of increments 2-6: 8286 m/s 
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DETONATION VELOCITY DATA 

Material: Special Comp B, 66.2 wt% RDX/32.8 wt% TNT/l.0 wt% wax 

Experimenter: M. J. Urizar Date: January 14, 1954 

Shot no.: GMX-2-127; GMX-8-D-4343 

Diameter: 2 in. Average density: 1.200 g/cm’ Voids: 30% 

Fabrication: Ground; pressed into brass Confinement: 0.5-in. wall brass 

BOOSti: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in) (g/cm3) W4 - - - - 

1 2.000 1.204 --- 
2 2.000 1.199 --- 
3 2.000 1.200 6335 

4 2.000 1.200 6292 
5 2.000 1.200 6346 
6 2.000 1.200 6373 

7 2.000 1.200 63 19 
8 2.000 1.200 6338 

Average velocity of increments 3-8: 6334 m/s 
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DETONATION VELOCITY DATA 

Material: Special Comp B, 66.2 wt% RDX/32.8 wt% TNT/l.0 wt% wax 

Experimenter: M. 1. Urizar Date: January 14, 1954 

Shot no.: GMX-2-128; GMX-8-D-4346 

Diameter: 2 in. Avaage density: 1.200 g/cm’ Voids: 30% 

Fabrication: Ground; pressed into brass Confinement: 0.5-in. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. k-1 wd w4 ~ - - - 

1 2.000 1.200 --- 
2 2.000 1.200 --- 
3 2.000 1.200 6336 

4 2.000 1.200 6342 
5 2.000 1.200 6340 
6 2.000 1.200 6327 

7 2.000 1.201 6359 
8 2.000 1.200 6357 

Average velocity of increments 3-8: 6344 m/s 
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DETONATION VELOCITY DATA 

Material: Special Comp B, 66.2 wt% RDX/32.8 wt% TNT/I.0 wt% wax 

Experimenter: M. J. Urizar Date: January 13, 1954 

Shot no.: GMX-2-136; GMX-8-D-4339 

Diameter: 4 in. Average density: 1.200 g/cm” Voids: 30% 

Fabrication: Ground; pressed into brass Confinement: l-in. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in-) (ld~‘) Ws) - - - - 

I 4.000 1.200 --- 
2 4.000 1.200 --- 
3 4.000 1.200 6409 

4 4.000 1.200 6370 
5 4.000 1.200 6358 
6 4.000 1.200 6376 

7 4.000 1.200 6396 
8 4.000 - 1.200 6425 

Average velocity of increments 3-8: 6389 m/s 

281 



DETONATION VELOCITY DATA 

Material: Special Comp B, 66.2 wt% RDW32.8 wt% TNT/l.0 wt% wax 

Experimenter: M. J. Urizar Date: January 13, 1954 

Shot no.: GMX-2-135; GMX-8-D-4340 

Diameter: 4 in. Average density: 1.200 g/cm” voids: 30% 

Fabrication: Ground; pressed into brass Confmement: l-in. wall brass 

Boosts: 1 El 5 detonator and Comp B 

Increment Length Density Velocity 
no. (W (g/cm’) Ws) - - - - 

1 4.000 1.200 --- 
2 4.000 1.200 --- 
3 4.000 1.200 6396 

4 4.cKnI 1.200 6381 
5 4.anI 1.200 6382 
6 4.000 1.200 6403 

7 4.000 1.200 6360 
8 4.000 1.200 6418 

Average velocity of increments 3-8: 6390 m/s 
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DETONATION VEL.OCITY DATA 

Material: Comp B, 64 wt% RDX/35 wt% TNT/l wt% wax 

Experimenter: F. DuBois Date: October 27, 1953 

Shot no.: GMX-2-76-C; GMX-8-B-2830 

Diameter: 1 in. Average den&y: 1.706 g/cm’ 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. (9 (B/cm3) (m/s) - - - - 

1 2 1.706 --- 
2 2 1.706 7882 
3 2 1.706 7912 

Average velocity of increments 2 and 3: 7897 m/s 
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DETONATION VELOCITY DATA 

Material: 75 wt% Comp B/25 w-t% titanium hydride 

Experimenters: F. DuBois and K. Fess Date: August 11, 1951 

Shot no.: GMX-2-0862; GMX-B-FL4823 

Diameter: 1.622 in. Average density: 1.9778 g/cm3 

Booster: lE15 detonator, P-040 lens, and I-k-long Comp B 

Average velocity of increments: 7476 m/s 

Material: 75 wt% Comp B/25 wt% titanium hydride 

Experimenters: F. DuBois and K. Fess Date: August 11, 1951 

Shot no.: GMX-2-0836; GMX-8-D-2528 

Diameter: 1.995 in. Average density: 1.9805 g/cm’ 

Booster: lE15 detonator, P-040 lens, and 1-in.-long Comp B 

Average velocity of increments: 7436 m/s 
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DETONATION VELOCITY DATA 

Material: 75 wt% Comp B/25 wt% titanium hydride 

Experimenters: F. DuBois and K. Fess Date: August 11, 1951 

Shot no.: GMX-2-0837; GMX-B-FL4823 

Diameter: 1.727 in. Average den&y: 1.9807 g/cm3 

Booster: lE15 detonator, P-040 lens, and I-in.-long Comp B 

Average velocity of increments: 7429 m/s 

Material: 75 wt% Comp B/25 wt% titanium hydride 

Experimenters: F. DuBois and K. Fess Date: August 11, 1951 

Shot no.: GMX-2-0862B; GMX-8-D-2528 

Diameter: 1.726 in. Average density: 1.9808 g/cm’ 

Booster: lE15 detonator, P-040 lens, and I-in.-long Comp B 

Average velocity of increments: 7418 m/s 
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DETONATION VELOCITY DATA 

Material: 70 wt% Comp B/30 wt% zirconium hydride 

Experimenters: F. DuBois and K. Fess Date: August 11, 1951 

Shot no.: GMX-2-0827T; GMX-8-D-253 1 

Diameter: 1.695 in. Avaage density: 2.1215 g/cm3 

Booster: lEl5 detonator, P-040 lens, and I-in.-long Comp B 

Average velocity of incrementa: 6937 m/s 

Material: 70 wt% Comp B/30 wt% zirconium hydride 

Experimenters: F. DuBois and K. Fess Date: August 11, 1951 

shot no.: GMX-2-0826; GMX-8-D-2529 

Diameter: 1.012 in. Average density: 2.230 g/cm’ 

Booster: lE15 detonator, P-040 lens, and I-in.-long Comp B 

Average velocity of increments: 7172 m/s 
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DETONATION VEXOCITY DATA 

Material: Comp B-3, 60 wt% KDX/40 wt% TNT 

Experimubzr: K. Fess Date: October 15, 1952 

shot no.: GMX-2-78239301-45; GMX-8-B-1713 

Diameter: 2 in. Averagedensity: l.7066g/cm3 

Fabrication: Cast 

Booster: lE15 detonator and Pa)40 lens 

Increment Len@h Density 
no. W (g/cm”) - - - 

1 0.9805 1.7080 
2 1.0005 1.7074 
3 1.0005 1.7074 

4 1 DO05 1.7074 7981 
5 1.0005 1.7077 7956 
6 1 .OOOO 1.7070 7986 

7 1 a005 1.7068 7947 
8 1 .OOo5 1.7067 7963 
9 1.0005 1.7063 7991 

10 1.0005 1.7063 7953 
11 1.0000 1.7061 7959 
12 1.0005 1.7061 7966 

13 
14 
15 

1 do05 1.7059 7976 
1.0005 1.7055 7948 
1.0005 1.7048 7934 

Velocity 

we 
_- 

8142 
7769 

Average velocity of increments 2-15: 7962 m/s 



DETONATION VELOCITY DATA 

Material: Comp B-3,60 wt% RDX/40 wt% TNT 

Experimenter: K. Fess Date: October 15, 1952 

Shot no.: GMX-2-7823930 l-9; GMX-B-B- 1711 

Diameter: 3 in. Average density: 1.708 1 g/cm’ 

Fabrication: Cast 

Booster: P-0 lens 

Incremat Length Density Velocity 
no. W (e/cm’) (m/s) - - P - 

1 1 JO05 1.7095 -- 
2 1.0000 1.7098 7937 
3 1.0005 1.7091 7947 

4 1.0005 1.7096 7954 
5 1.0005 1.7084 7952 
6 1.0005 1.7086 7944 

7 1.0010 1.7084 7974 
8 1.0005 1.7089 7967 
9 1.0005 1.7082 7982 

10 1.0005 1.7082 7962 
11 1 a005 1.7072 7977 
12 1.0005 1.7072 7954 

13 l.ooo5 1.7066 7957 
14 1.0005 1.7068 7962 
15 1.0005 1.7050 7927 

Average velocity of increments 2-15: 7957 m/s 
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DETONATION VELUCITY DATA 

Mataial: Comp B-3,60 wt% RDX/40 wt% TNT 

Experimenter: K. Fess Date: October 15, 1952 

Shot no.: GMX-2-78239301-16; GMX-8-B-1712 

Diameter: 2 in. Average den&y: 1.709 1 g/cm” 

Fabrication: Cast 

Booster: P-040 lens 

Increment Length 
no. CW -- 

1 1.0005 
2 1.0005 
3 1.0005 

4 1 .OOOO 1.7097 
5 1 sKKl5 1.7092 
6 1.0005 1.7094 

7 1.0005 1.7085 7976 
8 0.9995 1.7085 7966 
9 1.0005 1.7088 7976 

10 1.0005 1.7085 7930 
11 1 .OOOO 1.7085 7959 
12 1 .OOoo 1.7086 7964 

13 1 a005 1.7082 7957 
14 1.0005 1.7078 7964 
15 1.0005 1.7076 7942 

1.7108 
1.7112 
1.7105 

Vddty 

Ws) 

--- 
-_ 

7936 

7971 
7978 
7954 

Average velocity of increments 3-15: 7959 m/s 



DETONATION VELOCITY DATA 

Material: Cyclotol, 75 wt% RDX/25 wt% TNT 

Experimenter: M. J. Urizar Date: January 6, 1958 

Shot no.: GMX-2-1074-B; GMX-8-E-0552 

Diameter: 2.04 in. Average density: 1.198 g/cm’ Voids: 32% 

Fabrication: Jar milled, pressed into tubes Confinement: 0.2-h wall brass 

Booster: P-016 lens and 0.25~h-long Comp B 

Increment Length Den&y Velocity 
no. (ii.) (e/cm’) (m/s) - - - - 

1 3.001 1.203 6530 
2 3.001 1.196 6435 
3 3.001 1.196 6483 

4 3.001 1.197 6478 
5 3.001 1.197 6477 
6 3.ooo 1.198 6475 

7 3.000 1.198 6463 
8 3.000 1.197 6484 

Average velocity of increments 1-8: 6478 m/s 



DETONATION VELOCITY DATA 

Material: Cyclotol, 75 wt% RDX/25 wt% TNT 

Experimenter: M. J. Urizar Date: January 6, 1958 

Shot no.: GMX-2-1074-A; GMX-8-E-0553 

Diameter: 2.04 in. Average density: 1.200 g/cm” Voids: 32% 

Fabrication: Jar milled, pressed into tubes Contlnement: 0.2-in. wall brass 

Booster: P-016 lens and 0.25-in.-long Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm3) (m/s) - - - - 

1 3.001 1.201 6472 
2 3.000 1.201 6463 
3 3.000 1.199 6476 

4 3.001 1.199 648 1 
5 3.001 1.200 6488 
6 3.001 1.200 6489 

7 3.001 1.198 6466 
8 3.000 1.199 6475 

Average velocity of increments l-8: 6476 m/s 
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DETONATION VELOCITY DATA 

Material: Cyclotol, 75 wt% RDX/25 wt% TNT 

Experimenter: M. J. Urizar Date: January 6, 1958 

Shot no.: GMX-2-1074-C; GMX-8-E-0549 

Diameter: 4.08 in. Average density: 1.200 g/cm3 voids: 32% 

Fabrication: Jar milled, pressed into tubes Confinement: 0.2-in. wall brass 

Booster: P-022 lens and 0.25~h-long Comp B 

Increment Len@ Density Velocity 
no. @‘.) (s/cm? (“‘h - - - - 

1 6.002 1.201 6510 
2 5.997 1.201 6489 
3 6.000 1.200 6493 

4 6.ooO 1.200 6492 
5 6.001 1.200 6495 
6 6.002 1.199 6483 

7 6.002 1.200 6499 

Average velocity of increments 1-7: 6494 m/s 
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DETONATION VELOCITY DATA 

Material: Cyclotol, 75 wt% RDX/25 wt% TNT 

Experimenter: E. James, Jr. Date: January 8, 1951 

Shot no.: GMX-2-10270; GMX-8-FL-3759 

Diameter: 3 in. with l/16 taper Average density: 1.720 g/cm’ 

Booster: 1E15 detonator, P+IO lens, and I-k-long Comp B 

Increment Length Density Velocity 
no. h-1 (g/cm’) (m/B) - - - - 
1 9.017 1.720 8176 

Material: Cyclotol, 75 wt% FUIX/25 wt% TNT 

Experimenter: E. James, Jr. Date: January 8, 1951 

Shot no.: GMX-2-10286; GMX-8-FL-3761 

Diameter: 1.5 in. (no taper) Average density: 1.723 g/cm3 

Booster : lEl5 detonator, P-01 5 lens, and I-in.-long Comp B 

Increment Imgtll Density velocity 
no. b’-) (B/cm? (m/B) - - - - 
1 6.007 1.723 8143 
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DETONATION VELOCITY DATA 

Material: Cyclotol, 75 wt% RDX/25 wt% TNT 

Experimenter: E. James, Jr. Date: January 8, 1951 

Shot no.: GMX-2-10284; GMX-8-FL-3758 

Diameter: 3 in. with l/l6 taper Average density: 1.725 g/cm” 

Booster: lE15 detonator, P-040 lens, and 1-in.-long Comp B 

Increment Length Density Velocity 
no. (in.1 (B/cm”) W) - - 
1 9.019 1.725 8225 

Material: Cyclotol, 75 wt% RDX/25 wt% TNT 

Experimenter: E. James, Jr. Date: January 8, 1951 

Shot no.: GMX-2-10285; GMX-8-FL-3757 

Diameter: 3 in. Avaage den&y: 1.727 g/cm’ 

Boo&r: lEl5 detonator, P-040 lens, and I-in.-long Comp B 

Increment Length Density Velodty 
no. @‘d (e/cm’) (m/B) -- 
1 9.018 1.727 8184 
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DETONATION VELOCITY DATA 

Material: Cyclotol, 75 wt% RDX/25 wt% TNT 

Experimenter: E. James, Jr. Date: January 8,195l 

Shot no.: GMX-Z 10287; GMX-B-FL-3760 

Diameter: 1.5 in. (no taper) Average density: 1.728 g/cm’ 

BooBter: lEl5 detonator, P-015 lens, and l-k-long Comp B 

Increment Length Density Velocity 
no. (in.1 (g/cm3 WB) - - - - 
1 6.018 1.728 8180 

Material: DATB 

Ekperim&er: M. J. Urizar Date: October 22, 1964 

Shot no.: GMX-2- 1664-C ; GMX-8-E-2004 

Diameter: 2 in. Average density: 1.197 g/cm’ Voids: -35% 

Fabrication: Prewd into tubes Confinement: 0.2-in. wall brass 

lmwzment Length Density 
no. (9 (e/cm’) - - 

1 4.0015 1.197 
2 4.0015 1.197 
3 4.0015 1.197 

4 4.0010 1.197 
5 4.0015 1.197 

Aveage velocity of incremalt~ 2-4: 5750 m/B 
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DETONATION VELOCITY DATA 

Material: DATB 

Experimenter: M. J. Urizar Date: October 22, 1964 

Shot no.: GMX-Z 1664-A; GMX-I-E- 1995 

Diameter: 2 in. Average density: 1.698 g/cm’ VOidB: 7.46% 

Fabrication: Pressed, machined, and fitted Cordkement: 0.2~in. brass tubes 

Increment Lxngth Density 
no. W (e/cm’) - - - 

1 3.842 1.697 
2 3.842 1.698 
3 3.842 1.698 

4 3.841 1.698 
5 3.842 1.698 

Average velocity of increments 2-5: 7264 m/s 
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DETONATION VELOCITY DATA 

Material: DATB 

Experimenter: M. J. Urizar Date: October 22, 1964 

Shot no.: GMX-2-1664-B; GMX-8-E-1996 

Diameter: 2 in. Average density: 1.698 g/cm’ Voids: 7.46% 

Fabrication: Pressed, machined, and titted Confinement: 0.2~in. brass tubes 

Increment Length Density 
no. (3 (e/cm’) - - - 

1 3.841 1.697 
2 3.842 1.697 
3 3.842 1.699 

4 3.842 1.698 
5 3.842 1.698 

Average velocity of increments 2-5: 7260 m/s 
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DETONATION VELOCITY DATA 

Material: DATB 

Experimenter: M. J. Urizar Date: January 6, 1959 

Shot no.: GMX-2-1278-B; GMX-8-E-872 

Diameter: 1.006 in. Average density: 1.788 g/cm’ VOldB: 3.2% 

Fabrication: Pressed and fitted Confinement: 0.2-in. wall brass 

Booster: lE15 detonator, tetryl pellet, and 1.4~in.diam by 4-k-long TNT 

Increment IAmgth Dedty 

no. 04 (e/cm’) - - - 
1 4.002 1.789 
2 4.002 1.788 
3 4.002 1.788 

Average Velocity Of itICrementB 1-3: 7497 m/B 



DETONATION VELOCITY DATA 

Material: DATB 

Experimenter: M. J. Urizar Date: January 6, 1959 

Shot no.: GMX-2-1278-A; GMX-8-E-868 

Dieter: 1.006 in. Aveagc density: 1.789 g/cm’ Voids: 3.2% 

Fabrication: Pressed and fitted Confinement: 0.2-k wall brass 

Booeter: lEl5 detonator, tetryl pellet, and 1.4~in.-diam by 4-h-long TNT 

Increment Length Density 
no. Cm.) es/cm’) - - - 

1 4.003 1.790 
2 4.003 1.788 
3 4.002 1.789 

Average velocity of increments l-3: 7490 m/s 
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DETONATION VELOCITY DATA 

Material: 92.36 wt% HMX/4.95 wt% DNPA/2.69 wt% DNPM 

Expaimenter: M. J. Urizar Date: December 12, 1956 

Shot no.: GMX-2-969-B; GMX-8-B4 12 1 

Diameter: 1.625 in. Average dcnaity: 1.806 g/cm” Voids: 2.8% 

Fabrication: Pressed and machined Uncontlned 

Botier: lE15 detonator and Comp B 

Increnent Length Density Velocity 
no. (in.) (gh’) (m/s) - - - 

1 4.000 1.808 --- 
2 4.000 1.806 - 
3 4.000 1.806 8679 

4 4.000 1.806 8674 
5 4.000 1.806 8679 
6 4.000 1.807 8676 

7 4.000 1.806 8675 

Average velocity of increments 3-7: 8677 m/s 



DETONATION VELOCITY DATA 

Material: 92.36 wt% HMX/4.95 wt% DNPAl2.69 wt% DNPM 

Experimenter: M. J. Urizar Date: December 12, 1956 

Shot no.: GMX-2-969-A; GMX-8-B-4 120 

Diameter: 1.807 in. Average density: 1.807 g/cm’ Voids: 2.8% 

Fabrication: Pressed in 6-in. vacuum mold Unconfined 

Booster: 1 El 5 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 4.000 1.806 --- 
2 4.000 1.809 --- 
3 4.000 1.808 8679 

4 4.000 1.807 8674 
5 4.000 1.808 8679 
6 4.000 1.808 8676 

7 4.aIO 1.808 8675 

Average velocity of increments 3-7: 8677 m/s 
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DETONATION VELOCITY DATA 

Material: 95 wt% HMX/S wt% Exon 

Experimenter: J. B. Panowski Date: August 6, 1954 

Shot no.: GMX-2-344B; GMX-8-B-3268 

Diamete: 1.625 in. Aveqe density: 1.858g/cm3 voids: 1.80% 

Boo&r: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. @‘.) (g/‘=“) (m/B) -PI__- 

1 5.113 1.858 -- 
2 3.067 1.858 8814 
3 3.067 1.858 8822 

4 3.070 1.858 8810 
5 3.069 1.858 8741 

Average velocity of increments 2-5: 8797 m/s 
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DETONATION VEL0cl’l-Y DATA 

Material: 95 wt% HMX/S ~3% Exon 

Exptzimenter: J. B. Panowski Date: August 6, 1954 

Shot no.: GMX-2-344-A; GMX-8-B-3269 

Diameter: 1.625 in. Avaege density: 1.859 g/cm’ VoidB: 1.74% 

Booster: 1El5 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (e/cm’) (“‘& - - - - 

1 6.134 1.859 --- 
2 3.067 1.859 8805 
3 3.067 1.859 8801 

4 3.069 1.859 8813 
5 3.065 1.859 8795 

Average velocity of increments 2-5: 8804 m/s 
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DETONATION VELOCITY DATA 

Material: 90.5 wt% HMW9.5 wt% Exon 

Experimenter: E. James, Jr. Date: August 17, 1954 

Shot no.: GMX-2-347; GMX-8-B-3275 

Diameter: 1.625 in. Average den&y: 1.831 g/cm’ Voids: -3% 

Bootier: lE15 detonator 

Increment Length WOCity 
no. (in.) (“‘& - - - 

1 4.000 8511 
2 4.000 8548 
3 4.000 8547 

4 4.000 8555 
5 4.000 8560 
6 4.000 8556 

7 4.000 8552 

Average velocity of increments 1-7: 8547 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% HMX/lO wt% Kel-F 

Experimenter: F. DuBois Date: May 4, 1954 

Shot no.: GMX-2-267; GMX-8-B-3 160 

Diameca: 1.625 in. Average da&y: 1.861 B/cm’ Voids: 2.9% 

Boos@: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 3.875 1.863 --- 
2 4.Ocul 1.861 8552 
3 4.000 1.861 8552 

4 4.000 1.861 8545 
5 4.000 1.861 8551 
6 4.000 1.861 8551 

Average velocity of increments 2-6: 8550 m/s 
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DETONATION VELOCITY DATA 

Material: 84.75 wt% HMXh5.25 ~3% Kel-F 

Experimenter: J. B. Panowski Date: June 18, 1954 

Shot no.: GMX-2-293-C; GMX-8-B-3222 

Diameter: l.CKlO in. Average den&y: 1.869 g/cm’ bide: 2.3% 

Booster: lEl5 detonator 

Increment Length Density Velocity 
no. (in.) (e/cm’) (m/B) 

- - 

I 2.000 1.865 -- 
2 2.000 1.869 -- 
3 2.000 1.870 8455 

4 2.000 1.870 8461 
5 2.000 1.870 8465 
6 2sKNI 1.870 8464 

7 2.000 1.871 8360 
8 2.000 1.870 8478 

Average velocity of increments 2-6: 8447 m/s 
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DETONATION VELOCITY DATA 

Material: 84.75 wt% HMXh5.25 wt% Kel-F 

Experimenter: J. B. Panowski Date: June 18, 1954 

Shot no.: GMX-2-293-B; GMX-8-B-3215 

Diameter: 0.333 in. Average density: 1.870 g/cm’ Voids: 2.3% 

Booster: lEl5 detonator 

Increnent Length Density Velucity 
no. w (e/cm’) wa --- 

1 2.000 1.868 -- 
2 2.000 1.878 -- 
3 2.000 1.870 8413 

4 2.000 1.869 8409 
5 2.000 1.868 8412 
6 2.000 1.868 8413 

7 2.000 1.870 8394 
8 2.000 1.869 8415 

Average velocity of increments 3-8: 8409 m/s 
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DETONATION VELOCITY DATA 

Material: 84.75 wt% HMXh5.25 wt% Kel-F 

Experimenter: J. B. Panowski Date: June 18,1954 

shot no.: GMX-2-293-A; GMX-8-B-3219 

Diameter: 0.500 in. Average dmsity: 1.871 g/cm’ Voids: 2.3% 

Booster: 1E15 detonator 

Increment Length Density Velocity 
no. k.) (e/cm’) W4 ---- 

1 2.000 1.867 -- 
2 2.000 1.868 -- 
3 2.000 1.870 8442 

4 2.000 1.872 8446 
5 2.000 1.873 8441 
6 2.000 1.878 8442 

7 2.000 1.872 8438 
8 2.000 1.874 8461 

Average velocity of increments 3-8: 8445 m/s 



DETONATION VELOClTY DATA 

Material: 88.2 wt% HMX/l1.8 wt% Kel-F 

Expdmenter: J. B. Panowski Date: May 24, 1954 

Shot no.: GMX-2-278; GMX-8-B-3 182 

Diameter: 1.625 in. Averge density: 1.871 g/cm” UllcOIlthd 

Increment Length Density Velocity 
no. w (g/cm’) W) - - - - 

1 4.000 1.871 -- 
2 4.000 1.871 8622 
3 4.000 1.871 8621 

4 4.000 1.871 8618 
5 4.000 1.871 8619 
6 4.000 1.871 8621 

Average vehity of increments 2-6: 8620 m/s 
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DETONATION VELOCITY DATA 

Material: 41.63 wt% HMX/5.51 wt% Kel-F/52.86 wt% tungsten 

Experimenter: M. J. Urizar Date: November 7, 1955 

Shot no.: GMX-2-845; GMX-8-B-3818 

Diameter: 1.642 in. Average density: 3.529 g/cm” voids: 3.3% 

Fabrication: Pressed in 1.625-h vacuum mold Unconfined 

Booeter: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. 04 (e/cm31 WI - - - - 

1 3.000 3.528 6748 
2 3.000 3.529 6666 
3 3.000 3.529 6742 

4 3.000 3.529 6710 
5 3.000 3.529 6692 
6 3.000 3.529 6682 

7 3.000 3.529 6742 
8 3.000 3.530 6700 
9 3.000 3.530 6699 

Average velocity of increments l-9: 6709 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% HMX/lO wt% methyl dekene 

Experimenter: M. J. Urizar Date: October 1, 1959 

Shot no.: GMX-2- 1358; GMX-8-996 

Diameter: 1 in. Average density: 1.656 g/cm’ Voids: 7.5% 

Fabrication: Fitted into tubes Confinement: 0.2-h wall brass 

Booster: 1E15 detonator and tetryl pellet 

Increment Length Density Velocity 
no. (in) (da’) (m/s) - - - - 

1 1.913 1.641 8037 
2 1.974 1.663 8152 
3 1.908 1.663 7514 

Average velocity of increments l-3: 7901 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% HMX/lO wt% methyl dekene 

Experimenter: M. J. Urizar Date: October 1, 1959 

Shot no.: GMX-Z 1360; GMX-8-997 

Diameter: 0.5 in. Average density: 1.665 g/cm3 voids: 7.5% 

Fabrication: Fitted into tubes Coufhement: 0.2-h wall brass 

Booster: lE15 detonator and tetryl pellet 

Increment Length Denshy Velodty 
no. (W (e/cm’) (m/s) - - P P 

1 1.916 1.663 8142 
2 1.951 1.666 8150 
3 1.995 1.666 7096 

Average velocity of hxements 1-3: 7796 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% HMX/7.8 wt% PW2.2 wt% DOP 

Expeimenter: K. Fess Date: July 21, 1952 

shot w.: GMX-2-9939, 41, 46, -48, -54, -66; GMX-8-B-1375 

Diameter: 1.507 in. Average density: 1.653 1 g/cm’ Voids: 5.80% 

Booster: lEl5 detonator and P-015 lens 

Immanent Len,@ Density 
no. cm.1 (g/cm3 --- 

1 1.026 1.6524 
2 1.030 1.6535 
3 1.029 1.6526 

4 1.027 1.6532 
5 1.027 1.6531 
6 1.028 1.6534 

7 1.026 1.6534 
8 1.027 1.6535 

Average velocity of increments 3-8: 8073 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% HMX/7.8 wt% PW2.2 wt% DOP 

Expaimenter: K. Fess Date: July 21, 1954 

Shot no.: GMX-2-9942, -44, -56, -58, -60, -64; GMX-8-B-1355 

Diameter: 1.507 in. Average density: 1.6541 g/cm’ Voids: 5.75% 

Booster: lE15 detonator and P-015 lens 

Increment Length Density 
no. (in.) (g/cm’) - - - 

1 1.026 1.6535 
2 1.027 1.6546 
3 1.027 1.6539 

4 1.028 1.6542 
5 1.027 1.6542 
6 1.027 1.6538 

7 1.027 1.6545 
8 1.026 1.6538 

Average velocity of increments 3-8: 8098 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% I-IbW7.8 wt% PW2.2 wt% DOP 

Experimenter: K. Fess Date: July 21, 1954 

Shot IID.: GMX-2-9952, -59, 63, -65, -69, -70; GMX-8-B-1357 

Diameter: 1.507 in. Average density: 1.6573 g/cm’ voids: 5.53% 

Booster: lE15 detonator and Pal5 lens 

Incranent Length Density 
no. Cm.1 (e/cm”) - - - 

1 1.028 1.6547 
2 1.030 1.6561 
3 1.026 1.6576 

4 1.028 1.6588 
5 1.027 1.6572 
6 1.028 1.6478 

7 1.028 1.6580 
8 1.028 1.6579 

Average velocity of increments 3-8: 8094 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% HMX/7.8 wt% PW2.2 wt% DOP 

Experimente: K. Fess Date: July 21, 1952 

Shot no.: GMX-2-9935, -47, -51, -55, -61, -62; Gh4X-8-B-1358 

Diameter: 1.507 in. Average density: 1.6518 g/cm” Voids: 5.88% 

Booster: lE15 detonator and Pal5 lens 

Increnti Length Den&y 
no. w (g/cm’) - - - 

1 1.027 1.6514 
2 1.028 1.6524 
3 1.026 1.6521 

4 1.028 1.6515 
5 1.026 1.6518 
6 1.027 1.6520 

7 1.026 1.6517 
8 1.025 1.6520 

Average velocity of inuemats 3-8: 8107 m/s 
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DETONATION VELOCITY DATA 

Material: Octal, 75 wt% HMX/25 wt% TNT 

Expalmenter: M. J. Urizar Date: January 15, 1957 

Shot no.: GMX-2-975-A; GMX-8-B-4 130 

Diameter: 2.040 in. Average density: 1.202 g/cm’ Voids: 34.5% 

Fabrication: Pressed into tubea Conihement: 0.2-k wall brass 

Booster: lE15 detonator and Comp B 

Increment Leqjtb Density Velocity 
no. b) (e/cm’) W) - - - - 

1 3.000 1.198 -- 
2 3.000 1.204 -- 
3 3.000 1.202 -- 

4 3.000 1.202 6480 
5 3.000 1.202 6472 
6 3.000 1.202 6480 

7 3.000 1.202 6486 
8 3.000 1.201 6475 

Average velocity of increments 4-8: 6479 m/s 
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DETONATION VELOCITY DATA 

Material: Octal, 75 wt% HMX/25 wt% TNT 

Experimenter: M. J. Uriztx Date: January 15, 1957 

Shot no.: GMX-2-975-B; GMX-8-B-413 1 

Diameter: 2.040 in. Average density: 1.202 g/cm’ Voids: 34.5 96 

Fabrication : Pressed into tubes Confimement: 0.2-in. wall brass 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (f&d (~4 - - - - 

1 3.000 1.200 --- 
2 3.000 1.203 --- 
3 3.000 1.203 -- 

4 3.000 1.202 6469 
5 3.000 1.200 6490 
6 3.000 1.202 6472 

7 3.000 1.201 6490 
8 3.000 1.202 6475 

Average velocity of increments 4-8: 6479 m/s 
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DETONATION VELOCITY DATA 

Material: Octal, 75 wt% HMX/25 wt% TNT 

Experimenter: M. J. Urizar Date: January 24, 1957 

Shot no.: GMX-2-975-C; GMX-8-B-4132 

Diameter: 4.080 in. Average density: 1.204 g/cm’ Voids: 34.5% 

Fabrication: Pressed into tubes Confinement: 0.2-in. wall brass 

Booster: lE15 detonator and Comp B 

increment Length Density Velocity 
no. b-1 (da’) WI - - - 

1 6.001 1.197 644 1 
2 6.000 1.206 6475 
3 6.000 1.206 6482 

4 6.000 1.205 6484 
5 6.001 1.205 6500 
6 6.001 1.205 6495 

7 6.000 1.205 6499 
8 5.999 1.206 6493 

Average velocity of increments 1-8: 6484 m/s 
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DETONATION VELOCITY DATA 

Material: Octal, 75 wt% HMX/25 wt% TNT 

Experimenter: M. J. Urizar Date: January 24, 1957 

Shot no.: GMX-2-975-D; GMX-8-B-4133 

Diameter: 4.080 in. Average de&y: 1.205g/cm' Voids: 34.5% 

Fabrication: Pressed into tubes Confinement: 0.2~in. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (id (dm’) W4 - - - - 

1 6.00 1 1.206 6445 
2 6.000 1.206 6450 
3 6.001 1.204 6493 

4 6.001 1.204 6493 
5 6.000 1.205 6500 
6 6.001 1.205 6489 

7 6.001 1.205 6502 
8 6.001 1.207 6495 

Average velocity of increments 1-8: 6483 m/s 
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DETONATION VELOCITY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: M. J. Urizar Date: August 21, 1953 

Shot no.: GMX-2-027-4; GMX-8-FL-7239 

Average density: 1.603 g/cm’ 

Booster: lE15 detonator and Comp B 

Increment Diam Length Density Velocity 

-(in.)------ no. b-) (s/cm’) (m/s) 

1 1.5 1.000 1.661 --- 
2 1.5 1.000 1.664 --- 
3 1.5 l.cNIO 1.656 8073 

4 0.75 l.wO 1.545 --- 
5 1.5 l.cNxI 1.546 --- 
6 0.75 1.000 1.546 8156 

Average velocity of increments: 8115 m/s 
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DETONATION VELOCITY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: M. J. Urizar Date: August 21, 1953 

Shot no.: GMX-2-027-5; GMX-8-FL-7240 

Average density: 1.602 g/cm3 

Booster: lE15 detonator and Comp B 

Increment Diam Length Density Velocity 
no. (id (in.) (g/cm’) (m/s) --- 

I 1.5 1.000 1.659 --- 
2 0.75 1 .OOo 1.545 --- 
3 1.5 1.ooo 1.657 --- 
4 0.75 1 .ooo 1.546 8130 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: M. J. Urizar Date: August 21, 1953 

Shot no.: GMX-2-027- 1; GMX-B-FL-7242 

Average density: 1.603 g/cm3 

Booster: lE15 detonator and Comp B 

Increment Diam Length Density Velwity 
no. (in.) (in.) (s/cm’) (m/s) ----- 

1 1.5 1.000 1.546 --- 
2 0.75 1.000 1.660 --- 
3 1.5 1.000 1.547 --- 

4 0.75 l.OctO 1.659 8188 
5 1.5 1.000 1.547 --- 
6 0.75 1.MKl 1.660 8169 

Average velocity of increments 3-6: 8179 m/s 
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DETONATION VELOCITY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% P!S/2 wt% DOP 

Experimenter: M. J. Urizar Date: August 21, 1953 

Shot no.: GMX-2-027-7; GMX-8-FL-7241 

Average density: 1.615 g/cm3 

Booster: lE15 detonator and Comp B 

Increment Diam Length Density Velocity 

-(in.)- no. (W (B/cm3) (m/s) 

1 1.5 1.000 1.547 --- 
2 1.0 1 .OOo 1.659 --- 
3 0.5 l.cNIO 1.662 --- 

4 1.5 0.950 1.625 --- _ 
5 1.0 0.950 1.548 --- 

6 0.5 0.950 1.659 8185 

7 1.5 l.ooo 1.626 --- 
8 1.0 1.000 1.548 --- 

9 0.5 l.cKKl 1.663 8180 

Average velocity of increments 5-9: 8183 m/s 
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DETONATION VEL-OClTY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: F. DuBois Date: December 23, 1953 

Shot no.: GMX-2-61-5; GMX-8-B-2959 

Diameter: 1.625 in. Average density: 1.682 g/cm3 

Fabrication: Slurry, vacuum pressed, and machined 

Booster: lE15 detonator 

Increment Length Density 
no. 64 (e/cm’) - - - 

1 4.000 1.682 
2 4.000 1.681 
3 4.ooo 1.682 

4 4.000 1.680 
5 4.000 1.682 
6 3.250 1.688 

7 4.000 1.682 

Velocity 

W) 
--- 

8285 
8296 

8283 
8292 
8292 

8276 

Average velocity of increments 2-7: 8287 m/s 
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DETONATION VJ3LOCITY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: M. J. Urizar Date: October 12, 1954 

Shot no.: GMX-2-367-E; GMX-8-B-3324 

Diameter: 3in. Average density: 1.6839 g/cm’ voids: 1% 

Fabrication: Fitted to Dural tubes hI.lfii~~t: 0.5~ill. Wd Steel 

Booster: 1E 15 detonator 

Increment Length Density Velodty 
no. (W (e/cm”) (m/s) - - - - 

1 5.996 1.6835 --- 
2 5.997 1.6845 8279 
3 5.996 1.6840 8275 
4 5.997 1.6835 8279 

Average velocity of iwrernents 2-4: 8278 m/s 
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DETONATION VELOCITY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: E. James, Jr. Date: November 5, 1954 

Shot no.: GMX-2-348-I 1; GMX-8-B-3337 

Diameter: 0.100 in. Average density: 1.685 g/cm’ Voids: (0.5% 

Booster: lE15 detonator 

Increment Length Velocity 
no. (in.) Ws) - - - 

1 2.000 8035 
2 2.000 8045 
3 2.000 8030 

4 2.000 8027 
5 2.000 8036 
6 2.000 8048 

Average velocity of increments l-6: 8037 m/s 
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DETONATION VELOCITY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: M. J. Urizar Date: October 15,1954 

Shot no.: GMX-2-367-L; GMX-8-B-33 16 

Diameter: 0.333 in. Average density: 1.686 g/cm’ voids: 1% 

Fabrication: Fitted to tubes Confinement: 0.333~in. wall Durril 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. 6) (g/cm’) (m/s)~ - - - - 

1 2.000 1.686 --- 
2 2.000 1.685 8247 
3 2.000 1.686 8240 
4 2.000 1.685 8252 

Average velocity of increments 2-4: 8246 m/s 
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DETONATION VELAXlTY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: M. J. Urizar Date: October IS, 1954 

Shot no.: GMX-2-367-K; GMX-8-B-33 17 

Diameter: 0.333 in. Average density: 1.686 g/cm” Voids: 1% 

Fabrication: Fitted to tubes 

BooBter: lE15 detonator 

Increment L&!ngth Density Velocity 
no. (ii.) (g/cm’) (m/B) - - - - 

1 2.000 1.686 --- 
2 2.ooo 1.686 8253 
3 2.ooo 1.687 8256 
4 2.ooo 1.685 8240 

Average velocity of increments 2-4: 8250 m/s 
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DETONATION VELOCITY DATA 

Matmial: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: M. J. Urizar Date: October 15, 1954 

Shot no.: GMX-2-367-M; GMX-8-B-33 14 

D&meter: 0.333 in. Average density: 1.686 g/Cm’ VOidB: 1% 

Fabrication: Fitted to tubes Continement: 0.333-h wall brass 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. cm.1 Wm’) (m/B) - - - 

1 1.998 1.685 --- 
2 2.ooo 1.685 8248 
3 2.ooo 1.686 8254 
4 2.m 1.686 8253 

Average velocity of increments 24: 8252 m/~ 
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DETONATION VELOCITY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: M. J. Urizar Date: October 15, 1954 

Shot no.: GMX-2-367-J; GMX-8-B-33 10 

Diameter: 0.335 in. Average density: 1.686 g/cm’ Voids: 1% 

Fabrication: Fitted to tubes Confinement: 0.333-in. wall brass 

Booster: 1E 15 detonator 

Increment Length Density Velocity 
no. - @.I (g/cm’) Ws) P - 

1 1.999 1.687 --- 
2 2.000 1.686 8254 
3 2.000 1.685 8251 
4 2.000 1.685 8241 

Average velocity of increments 2-4: 8249 m/s 
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DETONATION VELOCITY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: M. J. Urizar Date: October 15, 1954 

shot no.: GMX-2-367-N; GMX-8-B-33 15 

Diameter: 0.335 in. Average density: 1.686 g/cm’ VOidB: 1% 

Fabrication: Fitted to tubes Confinement: 0.333-h wall brass 

Booster: 1 El 5 detonator 

Increment Length Density Velocity 
no. (in.1 (e/cm? WB) - - - - 

1 1.999 1.686 --- 
2 1.998 1.685 8279 
3 1.998 1.687 8259 
4 2.000 1.687 8262 

Average velocity of increments 2-4: 8267 m/s 

331 



DETONATION VELOCITY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experiment-: M. J. Urizar Date: October 15, 1954 

Shot no.: GMX-2-367-0; GMX-8-B-3313 

Diameter: 0.335 in. Aveage den&y: 1.686 g/cm3 voids: 1% 

Fabrication: Fitted to tubes Confinement: 0.085-in. wall Lucite 

Booaer: 1 El 5 detonator 

Increment Length Density Velocity 
no. @.I (e/cm’) (‘=h - - - - 

1 2.ooo 1.686 -- 
2 2.ooo 1.685 8266 
3 1.998 1.686 8273 
4 2.000 1.686 8278 

Average velocity of increments 2-4: 8272 m/s 
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DETONATION VELOCITY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: M. J. Urizar Date: December 13,1954 

Shot no.: GMX-2-523-C; GMX-8-D-4920 

Diameter: 0.335 in. Average density: 1.685 g/cm’ voids: 0.5% 

Fabrication: Fitted to tubes; silicone-greased Confbement: 0.083-h wall Lucite 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. @) bdm’) (m/B) --- 

1 2.0000 1.685 --- 
2 2.OauJ 1.685 8284 
3 2.0000 1.685 8287 
4 2.0000 1.685 8264 

Average velocity of increments 2-4: 8278 m/s 
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DETONATION VE!LOClTY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: M. J. Urizar Date: December 13, 1954 

Shot no.: GMX-2-523-B; GMX-8-D-4919 

Diameter: 0.335 in. Average den&y: 1.685 g/cm’ Voids: 0.5% 

Fabrication: Fitted to tubes; ungreased Confinement: 0.083~in. wall Lucite 

Booster: 1 El 5 detonator 

Increment Length Density Velocity 
no. (W (g/m31 (m/B) - - - - 

1 1.9993 1.685 --- 
2 2.OOm 1.685 8275 
3 1.9998 1.685 8286 
4 2.0000 1.685 8294 

Average velocity of increments 2-4: 8285 m/s 
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DETONATION VELOCITY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: M. J. Urizar Date: December 13, 1954 

Shot no.: GMX-2-523-A; GMX-8-D-4917 

Diameter: 0.335 in. Average density: 1.685 g/cm3 Voids: 0.5% 

Fabrication: Fitted to tubes; ungreased Confinement: 0.083-in. wall Lucite 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. W (g/cm31 (m/s) - - - - 

1 2.0000 1.685 --- 
2 1.9995 1.685 8290 
3 2.0000 1.685 8286 
4 2.0000 1.685 8279 

Average velocity of increments 2-4: 8285 m/s 
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DETONATION VELsOCITY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: M. J. Urizar Date: December 13, 1954 

Shot no.: GMX-2-523-D; GMX-8-D4918 

Diameter: 0.335 in. Average density: 1.685 g/cm’ VOidB: 0.5% 

Fabrication: Fitted to tubes; silicone-greased Confinement: 0.083~in. wall Lucite 

Booster: 1 E 15 detonator 

Increment Length Density Vebcity 
no. (in-) (g/cm’) (m/B) - - - - 

1 2.0000 1.685 --- 
2 2.0000 1.686 8290 
3 2.0000 1.686 8284 
4 2.0000 1.686 8280 

Average velocity of imxements 2-4: 8285 m/s 
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DETONATION VELOCITY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PSI2 wt% DOP 

Experimenter: E. James, Jr. Date: May 12, 1953 

Shot no.: GMX-Z 13677; GMX-8-D-4042 

Diameter: 1.625 in. Average density: 1.6879 g/cm’ Voids: 0.94% 

Booster: lE15 detonator 

Increment L.ength Density Velocity 
no. w (g/cm’) we - - - - 

1 1.3677 1.6878 -- 
2 1.3677 1.6881 8263 
3 1.3677 1.6880 8272 

4 1.3677 1.6879 8264 
5 1.3677 1.6879 8274 

Average velocity of increments 2-5: 8268 m/s 
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DETONATION VELOClTY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: F. DuBois Date: December 9, 1953 

Shot no.: GMX-2-6 1; GMX-8-B-2926 

Diameter: 1.625 in. Average density: 1.689 g/cm3 Voids: (0.7% 

Fabrication: Slurry, vacuum pressed 

Booster: lEl5 detonator 

Increment Length Density Velocity 
no. w wd w9 - - - - 

1 3.250 1.689 --- 
2 3.250 1.686 8365 
3 3.250 1.690 8371 

4 3.250 1.688 8376 
5 3.250 1.689 8367 
6 3.250 1.690 8374 

Average velocity of increments 2-6: 837 1 m/s 

338 



DETONATION VELOCITY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: M. J. Urizar Date: October 12, 1954 

Shot no.: GMX-2-367-D; GMX-8-B-3318 

Diameter: 3 in. Average density: 1.6850 g/cm’ Voids: 1% 

Fabrication: Fitted to steel tubes Conlhment: 0.5-in. wall steel 

Booster: lE15 detonator 

Increment Len@ Density Velocity 
no. (W (g/cm”) Ws) - - - - 

1 5.996 1.6850 --- 
2 5.998 1.6850 8273 
3 5.995 1.6840 8265 
4 5.998 1.6840 8268 

Average velocity of increments 2-4: 8269 m/s 
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DETONATION VELOCFY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: M. J. Urizar Date: October 12, 1954 

Shot no.: GMX-2-367-C; GMX-8-B-3322 

Diameter: 3 in. Average density: 1.685 g/cm’ Voids: 1% 

Fabrication: Fitted to steel tubes ConfIllement: 0.5-h wall steel 

Boo&r: lE15 detonator 

Increment Luqtb Density Velocity 
no. (in.) (g/cm’) (m/a) - - - - 

1 5.996 1.6845 --- 
2 5.998 1.6855 8266 
3 5.998 1.6855 8278 
4 5.997 1.6850 8278 

Average velocity of increments 2-4: 8274 m/s 
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DETONATION VELOCITY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: M. J. Urizar Date: October 12, 1954 

Shot no.: GMX-2-367-B; GMX-8-B-3323 

Diameter: 3 in. Average density: 1.685 g/cm3 Voids: 1% 

Fabrication: Fitted brass tubes 

Booster: lE15 detonator 

Increment Length Density Velocity 
DO. (in-) (g/cm3 (m.4 - - - - 

1 5.997 1.6840 --- 
2 5.998 1.6850 8279 
3 5.997 1.6840 8280 
4 5.998 1.6845 8284 

Average velocity of increments 2-4: 828 1 m/s 
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DETONATION VELOCITY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: M. J. Urizar Date: October 12,1954 

Shot no.: GMX-2-367-A; GMX-8-B-3321 

Diameter: 3 in. Average density: 1.685 g/cm’ Voids: 1% 

Booster: lE15 detonator 

Increment Length De~~dty Velocity 
no. 6-1 (s/cm3 Ws) - - - - 

1 5.998 1.6850 --- 
2 5.999 1.6845 8283 
3 5.999 1.6850 8284 
4 5.999 1.6845 8278 

Average velocity of increments 2-4: 8282 m/s 
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DETONATION VELOCITY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: M. J. Urizar Date: October 14,1954 

Shot no.: GMX-2-367-G; GMX-8-B-3319 

Diameter: 3 in. Average density: 1.686 g/cm3 Voids: 1% 

Fabrication: Fitted to tubes Confhment: 0.085-h wall polystyrene 

Booster: lE15 detonator and Comp B 

hrement Length Density Velocity 
no. b-1 (g/cm’) (m.4 ~ - - - 

1 6.CKlO 1.692 --- 
2 6.ooO 1.684 8276 
3 5.999 1.687 8284 
4 6.000 1.686 8292 

Average velocity of increments 2-4: 8284 m/s 
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DETONATION VELOCITY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: M. J. Urizar Date: October 14, 1954 

Shot no.: GMX-2-367-H; GMX-8-B-3320 

Diameter: 3 in. Average den&y: 1.685 g/cm’ voids: 1% 

Fabrication: Fitted to tubes Conflnemeut: 0.085-in. wall polystyrene 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. W (g/cm’) WI - - - - 

1 6.000 1.686 --- 
2 6.ooO 1.686 8289 
3 5.998 1.686 829 1 
4 6.ooO 1.683 8274 

Average velocity of increments 2-4: 8285 m/s 
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DETONATION VELOCITY DATA 

Material: PBX 9205,92 wt% RDW6 wt% PS/2 wt% DOP 

Experimenter: M. J. Urizar Date: October 12, 1954 

Shot no.: GMX-2-367-F; GMX-8-B-3325 

Diameter: 3 in. Average density: 1.685 g/cm’ Voids: 1% 

Fabrication: Fitted to Dural tubes Confinement: 0.5411. wall Dural 

Booster: 1E 15 detonator 

Increment Len#b Density Velocity 
no. 6”-) (g/cm? (m/B) - - - - 

1 5.996 1.6840 --- 
2 5.998 1.6850 8287 
3 5.996 1.6855 8287 
4 5.998 1.6850 8287 

Average velocity of increments 2-4: 8287 m/s 
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DETONATION VELOCITY DATA 

Material: PBX 9205,92 wt% RDX/6 wt% PSI2 wt% DOP 

Experimenter: E. James, Jr. Date: November 5, 1954 

Shot no.: GMX-2-367; GMX-8-B-3339 

Diameter: 5.750 in. Average density: 1.685 g/cm’ Voids: (0.5% 

Booster: 1E 15 detonator 

Increment Length Density Velocity 
no. 6”-) (g/cm’) (“‘& ~ - - - 

1 3.99 1.684 --- 
2 4.ooo5 1.686 --- 
3 4.001 1.685 8285 

4 4.009 1.684 8286 
5 4.ooo 1.685 8285 
6 4.ooo5 1.685 8286 

Average velocity of increments: 8286 m/s 
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DETONATION VELOCITY DATA 

Material: Potassium dinitroacetonitrile 

Experimenter: M. J. Urizar Date: May 8, 1956 

Shot no.: GMX-2-924; GMX-8-B-3891 

Diameter: 0.25 in. Average density: 1.9 12 g/cm’ voids: 5.1% 

Fabrication: Pressed into tubes ConBnement: 0.375~in. wall brass 

Booster: lE15 detonator 

Increment Length Density Velaclty 
no. w (e/cm”) (m/B) ---- 

1 1.9995 1.917 7508 
2 1.9995 1.913 7506 
3 1.9995 1.908 7398 
4 1.9995 1.908 7390 

Average velocity of increments l-4: 745 1 m/s 
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DETONATION VELOCITY DATA 

Material: HOI-30-B RDX 

Experimenter: M. J. Urizar Date: December 13,1955 

Shot no.: GMX-2-825-D; GMX-8-B-384 1 

Diameter: 0.768 in. Average density: 0.899 g/cm’ Voids: 50.5% 

Fabrication: Pressed into tubes Confinement: 0.2-in. wall brass 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. (id (ld~‘) (m/B) - - - - 

1 3.005 0.898 5636 
2 3.005 0.900 5543 
3 3.005 0.899 5550 

4 3.003 0.900 5539 
5 3.005 0.898 5529 
6 3.003 0.899 5536 

7 3.005 0.900 5544 
8 3.003 0.899 5540 
9 3.003 0.900 5644 

Average velocity of increments l-9: 5562 m/s 
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DETONATION VELOCITY DATA 

Material: Hol-30-B RDX 

Experimenter: M. J. Urizar Date: Decembw 12, 1955 

Shot no.: GMX-2-825-C; GMX-8-B-3839 

Diameter: 1.025 in. Average density: 0.898 g/cm” vOi4iB: 50.5% 

Fabrication: PreSSed id0 tubes Coofkmeot: 0.2411. wall brass 

Booster: lE15 detonator and Comp B 

Increnent Length Density Velocity 
no. W (e/cm’) W4 - - - - 

1 3.0003 0.898 5619 
2 3.om 0.898 5547 
3 3.0002 0.898 5555 

4 3.0003 0.899 5553 
5 3.0000 0.899 5556 
6 3.0006 0.900 5558 

7 2.9998 0.898 5550 
8 3.0005 0.898 5547 
9 3.0000 0.897 5560 

Average velocity of increments l-9: 5561 m/s 
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DETONATION VELOCITY DATA 

Material: Hol-3@B RDX 

Expaimenter: M. J. Urizar Date: December 12, 1955 

shot no.: GMX-2-825-B; GMX-8-B-3838 

Diameter: 1.538 in. Average density: 0.898 g/cm’ Voids: 50.5% 

Fabrication: Pressed into tubes Confinement: 0.2-in. wall brass 

Booster: 1 E 15 detonator and Comp B 

Increment Length Density Velocity 
no. (in-) (e/cm’) (m/B) - - - - 

1 3.0002 0.897 5601 
2 3.001 0.898 5559 
3 3.0006 0.899 5577 

4 3.0012 0.898 5576 
5 3.001 0.898 5571 
6 3.0003 0.898 5570 

7 3.001 0.899 5572 
8 3.0012 0.899 5576 
9 3.0005 0.897 5576 

Average vebcity of increments l-9: 5575 m/s 
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DETONATION VELOCITY DATA 

Material: HOI-3@B RDX 

Exprimentm: M. J. Urizar Date: December 8,1955 

Shot no.: GMX-2-825-A; GMX-8-B-3837 

Diameter: 3.080 in. Average daily: 0.897 s/cm’ Voids: 50.5% 

Fabrication: Pressed into tubes Confinement: 0.2-h wall brass 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. (in) (Id‘=‘) (m/B) - - - - 

1 6.001 0.898 5594 
2 6.000 0.897 5569 
3 6.001 0.896 5589 

4 6.001 0.896 5590 
5 6.000 0.896 5579 
6 6.000 0.896 5586 

7 6.000 0.896 5587 
8 6.00 1 0.895 5579 
9 6.000 0.896 5624 

Average velocity of increments l-9: 5589 m/s 
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DETONATION VEL.0CXl-Y DATA 

Material: NSJ-30B RDX 

Experimenter: K. Fess Date: July 17, 1952 

Shot no.: GMX-2-9 125; GMX-B-FL-6123 

Diameter: 3.005 in. Average density: 0.986 g/cm’ Voids: 45.69% 

Fabrication: Hand tamped 

Confinement: 0.0625-in. wall with 3-in.-i.d. polystyrene 

Booster: 1E15 detonator and P-040 lens 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - P 

1 2.35 ___ ___ 

2 4.00 0.982 5926 
3 4.00 0.989 5924 
4 1.53 ___ --- 

Average velocity of increments 2 and 3: 5925 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Expeximenta: M. J. Urizar Date: April 16, 1953 

Shot no.: GMX-2-13356; GMX-8-B-2370 

Diameter: 0.25 in. Average den&y: 0.997 g/cm’ voids: 45% 

Fabrication: Hand pressed 

Booster: lEl5 detonator 

Inaenlent Length Den&y 
no. w t&d-‘) - - - 

1 1 .oooO 0.994 
2 1 .oOoO 1 .OOo 
3 1.0000 0.997 

4 0.9995 0.999 
5 1 .oooo 0.997 
6 0.9992 1.003 

7 0.2500 0.987 

Velocity 

w4 

-- 

5689 

5613 

5657 
5659 
5730 

--- 

Avaage velocity of increments 2-6: 5670 m/s 
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DETONATION VELOClTY DATA 

Mattial: FLDX 

Experimenta: F. DuBois Date: July 11, 1953 

Shot no.: GMX-2-13412; GMX-8-B-2580 

DiarneCa: 0.25 in. Average density: 1.00 g/cm’ 

Fabrication: Hand pressed Confhement: 0.5-h wall brass 

Booster: 1 El 5 detonator and Comp B 

Increment Length Density Velodty 
no. w (e/cm’) (da)- - - - - 

1 2.0000 1.006 --- 
2 2.OQOO 0.997 5754 
3 2.oooo 0.993 5769 
4 2.0000 1.005 5724 

Average velocity of increments 2-4: 5749 m/s 
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DETONATION VELOCITY DATA 

Material: NSJ-30B RDX 

Experimenter: F. DuBois Date: July 1, 1953 

Shot no.: GMX-Z 13404; GMX-8-B-254 I 

Diameter: 0.2500 in. Average density: 1.000 g/cm3 Voids: 44.8% 

Fabrication: Hand pressed Confkment: 0.0625-k wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. @J (g/cm’) W) - - - - 

1 2.0000 1.003 --- 
2 2.OoOo 1.001 5771 
3 2.OOOo 0.998 5749 
4 2.0000 0.998 5756 

Average velocity of increments 2-4: 5759 m/s 
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DETONATION VELOCITY DATA 

Material: NSJ-30B RDX 

Experimenter: F. DuBois Date: June 18, 1953 

Shot no.: GMX-2-13401; GMX-8-B-25 14 

Diameter: 0.25 in. Average density: 1.000 g/cm’ Voids: 44.8% 

Fabrication: Hand pressed Conhement: 0.25~in. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. w wd (m/s) - - - - 

1 2.0000 1.000 ---- 
2 2.0000 1.000 5776 
3 2.0000 1.000 5772 
4 2.0000 0.999 5764 

Average velocity of increments 2-4: 5771 m/s 
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DETONATION VELaOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urimr Date: August 19, 1953 

Shot no.: GMX-2-025; GMX-B-FL-7228 

Diameter: 0.33 in. Average density: 1.000 g/cm’ Voids: 44.75% 

Fabrication: Pressed into brass Conhment: l-hod. brass 

Booeter: lE15 detonator 

Increment L-en@ Density Vdoeity 
no. b-1 (e/Bn’) WI ---- 

1 1.9995 1.002 --- 
2 1.9997 1 .OOl 5802 
3 1.9990 1 .ooo 5737 

4 1.9990 l.ooo 5745 
5 0.333 1 0.9% --- 

Average velocity of increments 2-4: 5761 m/s 
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DETONATION VELCKXTY DATA 

Material: RDX (GMX-3, jar milled) 

Expaimmta: M. J. Urizar Date: August 14, 1953 

Shot no.: GMX-2-023; GMX-B-FL7230 

Diameter: 0.33 in. Average da&y: 1.000 g/cm’ Voids: 45% 

Fabric&ion: Hand pressed into brass CorlthrIlalt: 1-in.+.d. brass 

Rooster: 1 El 5 detonator 

Increment Length Dens& Veloefty 
no. (id (e/cm’) we) - - - - 

1 1.9992 0.999 --- 
2 1.9992 1.001 5765 
3 1.9992 1 .OOl 576 1 

4 1.9992 1.000 5771 
5 0.3328 1.000 --- 

Avaage vdocity of inaanents 2-4: 5766 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: April 16, 1953 

Shot no.: GMX-2-13357; GMX-8-B-2369 

Diameter: 0.5 in. Average density: 0.998 g/cm’ Voids: 45% 

Fabrication: Hand pressed 

Booster: 1 E 15 detonator 

Increment Length Density 
no. w (s/cm’) - - - 

1 1.0000 0.997 
2 0.9997 0.998 
3 0.9996 1.000 

4 1.0000 1.000 
5 1.0000 0.999 
6 1.0000 0.997 

7 0.5002 0.998 

Velocity 

W) 
--- 

5866 
5806 

5834 
5810 
5810 

--- 

Average velocity of increments 2-6: 5825 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: April 30, 1953 

Shot no.: GMX-2-13372; GMX-8-B-2398 

Diameter: 0.5 in. Avaage den&y: 0.999 g/cm’ voids: 45% 

Fabrication: Hand pressed 

Boosta: lE15 detonator 

Increment Leq@b Density 
no. (ii) (&ml~) - - - 

1 1 .oOcMl 1.007 
2 0.9993 1.002 
3 1.0002 0.997 

4 0.9996 0.999 
5 l.ooo2 0.999 
6 0.9998 0.999 

7 0.4997 0.99 1 

Velocity 

(m/s) 

-- 

5792 
5846 

5798 
5944 

-- 

--- 

Avaage velocity of incranents 2-5: 5845 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: May 7, 1953 

shot no.: GMX-2-13390; GMX-8-B-2405 

Diumeta: 1 in. Average density: 1.000 g/cm’ Voids: 44.75% 

Fabricntion: Hand pressed 

Booata: lE15 detonator, PAI16 lens, and Comp B 

Increment Lkngth Den&y Velocity 
no. (ii.) (e/cm’) (m/s) - - P P 

1 2.0003 0.998 -- 
2 2.oooo 1.001 5884 
3 2.0000 1 .OOl 5893 
4 2.0000 0.999 5899 

Average velocity of incremenb 24: 5892 m/s 
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DETONATION VELOClTY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenta: M. J. Urizar Date: May 7, 1953 

Shot no.: GMX-2-13391; GMX-8-B-2406 

Diameter: 1 in. Average &s&y: 0.998 g/cm’ voids: 44.75% 

Fabrication: Hand pressed 

Booster: lEl5 detonator, P-016 lens, and Comp B 

Increnent Len@ Density Velocity 
no. @-I cc/cm”) W4 ---- 

1 2.0000 0.997 --- 
2 2.0000 0.997 5903 
3 2.0000 0.997 5885 
4 2.0000 1.002 5947 

Average velocity of inaements 2-4: 5912 m/s 
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DETONATION VELOCITY DATA 

Material: NSJ-30B RDX 

Experimenter: F. DuBois Date: July 16, 1953 

Shot no.: GMX-2-13420; GMX-8-B-2592 

Diameter: 1 in. Average density: 0.999 g/cm” 

Confinement: 0.0625-in. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. @.I (g/cm’) (m/s) - - - - 

1 2Jo ____ __- 

2 2.0000 0.999 5921 
3 2.OOOo 0.999 5917 

- 4 2.OOQO 0.998 5909 

Average velocity of increments 2-4: 5916 m/s 
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DETONATION VELOCITY DATA 

Material: NSJ-30B RDX 

Experimenter: F. DuBois Date: July 17, 1953 

Shot no.: GMX-2-13422; GMX-8-B-2613 

Diameter: 1 in. Average density: 1.000 g/cm’ 

Fabrication: 1 El5 detonator and Comp B 

Confinement: 0.25-in. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.1 (s/cm’) (m/s) - - - - 

1 2.000 l.ooo ---- 
2 2.000 1.002 5919 
3 2.000 0.997 5936 
4 2.000 0.999 5923 

Average velocity of increments 2-4: 5926 m/s 
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DETONATION VELOCITY DATA 

Material: NSJ-30B RDX 

Experimenter: F. DuBois Date: July 17, 1953 

Shot no.: GMX-Z 1342 1; GMX-8-B-26 12 

Diameter: 1 in. Average density: 0.999 g/cm’ 

Confinement: 0.5-h wall brass 

Booster: 1E 15 detonator and Comp B 

Increment Length Density Velocity 
no. b4 We’) (m/s) - - - - 

1 2.m __-- ---- 

2 2.000 0.998 5940 
3 2.000 1.002 5918 
4 2.000 0.998 5927 

Average velocity of increments 2-4: 5928 m/s 
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DETONATION VWITY DATA 

Material: NSJ-30B RDX 

Experimenter: K. Fess Date: July 18, 1952 

Shot no.: GMX-2-9 124; GMX-B-FL-6 124 

Diameter: 2.998 in. Average density: 0.999 g/cm’ Voids: 45.03% 

Fabrication: Hand tamped Confinement: 0.25-in. wall with 2-in.-i.d. Lucite 

Booster: lE15 detonator and P-040 lens 

Increment Length Density Velocity 
no. b) (B/cm’) (m/s) - - - - 

1 2.33 ___ ___ 

2 3.96 0.996 5896 
3 4.00 1.001 5903 
4 1.54 --- --- 

Average velocity of increments 2 and 3: 5900 m/s 
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DETONATION VELOCITY DATA 

Material: NSJ-30B RDX 

Experimenter: K. Fess Date: July 18, 1952 

Shot no.: GMX-2-9 123; GMX-a-FL-6 125 

Diameter: 2.000 in. Average density: 1.010 g/cm’ Voids: 44.20% 

Fabrication: Hand tamped 

Confinement: 0.0625in. wall with 2-in.-i.d. polystyrene 

Booster: lE15 detonator and P-0 lens 

Increment Length Density Velocity 
no. (i4 (g/cm’) (‘=4 - - - - 

1 1.95 ___ --_ 

2 4.00 1.015 5991 
3 4.02 1.004 5979 
4 1.92 --_ --- 

Average velocity of increments 2 and 3: 5985 m/s 
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DETONATION VELOCITY DATA 

Material: NSJ-30B RDX 

Experimenter: K. Fess Date: July 18, 1952 

Shot no.: GMX-2-9 122; GMX-a-FL-6126 

Diameter: 2.000 in. Average density: 1.013 g/cm3 Voids: 44.03% 

Fabrication: Hand tamped 

Confinement: 0.0625-k wall with 2-in.-i.d. polystyrene 

Booster: lE15 detonator and P-015 lens 

Increment Length Density Velocity 
no. w (g/cm’) (“‘4 - - - - 

1 1.94 ___ ___ 

2 3.99 0.999 6006 
3 3.97 1.018 6114 
4 2.08 ___ ___ 

Average velocity of increments 2 and 3: 6010 m/s 
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DETONATION VELOCITY DATA 

Material: NSJ-30B RDX 

Experimenter: K. Fe88 Date: July 18, 1952 

Shot no.: GMX-2-9 126; GMX-a-FL-6 12 1 

Diameter: 3.005 in. Average density: 1.017 g/cm” Voids: 43.92% 

Fabrication: Hand tamped 

Confinement: 0.0625-in. wall with 3-in.-i.d. polystyrene 

Booster: lEl5 detonator and P-040 lens 

kwement Length Density Vekity 
no. b4 (g/cm’) (m/8) - - - - 

1 2.42 ___ ___ 

2 3.97 1.018 6089 
3 4.02 1.015 6109 
4 1.57 --- --- 

Average velocity of increment8 2 and 3: 6099 m/s 
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DETONATION VELOCITY DATA 

Material: Hol-30-B RDX 

Experimenter: M. J. Urizar Date: April 4, 1956 

Shot no.: GMX-2-922-A; GMX-8-B-3886 

Diameter: 0.768 in. Average density: 1.044 g/cm’ Voids: 42% 

Fabrication: Pressed into tubes Confinement: 0.2~in. w& bra88 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. 6”.) (g/cm’) (“‘4 - - - - 

1 3.001 1.042 6098 
2 3.001 1.049 6093 
3 3.001 1.045 6089 

4 3.001 1.044 6082 
5 3.001 1.044 6087 
6 3.001 1.044 6086 

7 3.001 1.044 6082 
8 3.001 1.044 6074 
9 3.001 1.043 6057 

Average velocity of increments l-9: 6083 m/s 
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DETONATION VELOClTY DATA 

Material: Hol-30-B RDX 

Experimenter: M. J. Urizar Date: April 5, 1956 

Shot no.: GMX-2-922-B; GMX-8-B-3887 

Diameter: 1.025 in. Average density: 1.050 g/cm3 Voide: 42% 

Fabrication: Pressed into tubes Confhement: 0.2-h wall bras8 

Booeter: lE15 detonator and l-in. by 1.025-h Comp B 

Increment Length Density Velocity 
no. 6) (g/cm”) (~4 ---- 

1 3.001 1.049 6133 
2 3.000 1.051 6131 
3 3.000 1.051 6130 

4 3.001 1.050 6131 
5 3.000 1.051 6130 
6 3.000 1.049 6127 

7 3.000 1.050 6127 
8 3.000 1.049 6127 
9 3.000 1.049 6123 

Average velocity of increments l-9: 6 129 m/s 
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DETONATION VELOCITY DATA 

Material: Hol-30-B RDX 

Experimenter: M. J. Urizar Date: April 20, 1956 

Shot no.: GMX-2-922-D; GMX-8-B-3889 

Diameter: 3.078 in. Average density: 1.049 g/cm3 Voids: 42% 

Fabrication: Pressed into tubes Coniioement: 0.2-k wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm3) (m/S) - - - - 

1 6.001 1.048 6128 
2 6.001 1.048 6137 
3 6.000 1.049 6156 

4 6.001 1.049 6163 
5 6.002 1.050 6178 
6 6.001 1.049 6177 

7 6.000 1.049 6174 
8 6.001 1.048 6173 
9 6.001 1.049 6164 

Average velocity of increment8 l-9: 6 16 1 m/s 
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DETONATION VELOCITY DATA 

Material: Hol-30-B RDX 

Experimenter: M. J. Utiar Date: April 9, 1956 

Shot no.: GMX-2-922-C; GMX-8-B-3888 

Diameter: 1.535 in. Average density: 1.048 g/cm’ Voids: 42% 

Fabrication: Pressed into tube8 Confinement: 0.2~in. wall bra88 

Booster: 1 E 15 detonator 

Increment Length Density Vektcity 
no. @d (g/cm’) (m/4 - - - - 

1 3.000 1.046 6126 
2 3.000 1.049 6122 
3 3.000 1.048 6127 

4 3.001 1.048 6145 
5 3.000 1.048 6142 
6 3.000 1.049 6143 

7 3.001 1.047 6142 
8 3.000 1.048 6142 
9 3.000 1.047 6126 

Average velocity of increments 1-9: 6135 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: July 22, 1953 

Shot no.: GMX-2- 13424; GMX-8-B-2607 

Diameter: 0.25 in. Average density: 1.200 g/cm’ Voids: 34% 

Fabrication: Pressed into tube 

Booster: 1 E 15 detonator 

Increment Length Density 
no. (W (g/cm’) -~- 

1 0.9997 1.199 
2 0.9995 1.198 
3 0.9998 1.200 

4 0.9997 1.204 
5 0.9998 1.196 
6 0.9998 1.194 

7 0.2500 1.210 

Confinement: l-in. wall brass 

Velocity 

(“‘h 
___ 

6440 
6506 

6447 
6436 
6474 

___ 

Average velocity of increment8 2-6: 646 1 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: September 30, 1953 

Shot no.: GMX-2-57-5; GMX-8-D-4226 

Diameter: 0.25 in. Average density: 1.200 g/cm’ Voids: 34% 

Fabrication: Pressed in brass Confinement: 0.375~in-wall with 0.25~in.-i.d. brass 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm3) (m/8) - - - - 

1 1.9995 1.200 --- 
2 1.9994 1.200 6490 
3 1.9994 1.200 6508 

4 1.9995 1.200 6487 
5 0.2500 1.200 --- 

Average velocity of increment8 2-4: 6495 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: October 2, 1953 

Shot no.: GMX-2-59-5; GMX-8-B-2789 

Diameter: 0.25 in. Average density: 1.200 g/cm3 Voids: 34% 

Fabrication: Pressed into brass Confinement: 0.375~in. wall with 0.25-in. i.d. brass 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. 64 (g/cm’) (“‘4 - - - - 

1 1.9996 1.200 --- 
2 1.9993 1.200 6504 
3 1.9995 1.200 6487 

4 1.9993 1.200 6499 
5 0.2500 1.200 --- 

Average velocity of increment8 2-4: 6497 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: August 19, 1953 

Shot no.: GMX-2-026; GMX-8-B-2707 

Diameter: 0.33 in. Average density: 1.200 g/cm’ Voids: 33.70% 

Fabrication: Pressed into bras8 Confinement: l-in.-o.d. brass 

Booster: 1E 15 detonator 

Increment Length Density Velocity 
no. @4 Wm3) (m/s) - P - - 

1 1.9992 1.203 --- 
2 1.9994 1.193 6521 
3 1.9990 1.202 6515 

4 1.9993 1.203 6518 
5 0.3330 1.199 --- 

Average velocity of increment8 2-4: 65 18 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: August 14, 1953 

Shot no.: GMX-2-022; GMX-a-FL-7229 

Diameter: 0.33 in. Average density: 1.199 g/cm3 Voids: 34% 

Confmement: 1 -in.-o.d. bras8 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. - w (s/cm’) (“‘4 - 

1 1.9995 1.196 --- 
2 1.9995 1.198 6509 
3 1.9993 1.200 6539 

4 1.9995 1.199 6531 
5 0.3328 1.201 --- 

Average velocity of increments 24: 6526 m/s 

378 



DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: October 2, 1953 

Shot no.: GMX-2-59-4; GMX-8-B-2790 

Diameter: 0.33 in. Average density: 1.20 1 B/cm’ Voids: 34% 

Fabrication: Pressed into brass Confimernent: 0.33-h-1. wall with 0.33-in.-i.d. brass 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. WI (g/cm’) (m/S) ~ - - - 

1 1.9993 1.204 --- 
2 1.9994 1.204 6531 
3 1.9995 1.205 6538 

4 1.9995 1.206 6554 
5 0.3350 1.184 --- 

Average velocity of increment8 2-4: 654 I m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMXJ, jar milled) 

Experimenter: M. J. Urizar Date: September 30, 1953 

Shot no.: GMX-2-57-4; GMX-a-D4225 

Dlameta: 0.33 in. Average density: 1.196 g/cm’ Voide: 34% 

Fabrication: Pressed into brass Coohment: 0.33~h-wall with 0.33~in.-i.d. brass 

hO8tW: lE15 detonator 

Increment Length Density Velocity 
no. (ii) (e/cm’) (m/s)- - - - - 

1 1.9992 1.198 -- 
2 1.9992 1.197 6562 
3 1.9992 1.197 6552 

4 1.9992 1.199 6530 
5 0.3350 1.189 -- 

Average v&&y of Increments 24: 6548 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: August 11, 1953 

Shot no.: GMX-2-O 19; GMX-8-B-2690 

Diameter: 0.5 in. Average density: 1.199 g/cm’ Voids: 34% 

Fabrication: Pressed into brass Confinement: 1-in.-o.d. brass 

Booster: lE15 detonator 

Increment Length Density 
no. w (g/cm’) - - - 

1 1.0001 1.201 
2 1.0001 1.199 
3 1.0003 1.197 

4 1.0002 1.199 
5 1.0002 1.199 
6 1.0002 1.200 

7 0.5ODo 1.201 

Velocity 

(m/S) 
_-_ 

6582 
6526 

6532 
6535 
6542 

__- 

Average velocity of increment8 2-6: 6543 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: July 10, 1953 

Shot no.: GMX-2-13411; GMX-8-B-2575 

Diameter: 0.5 in. Average density: 1.199 g/cm’ Voids: 33.7% 

Fabrication: Hand pressed into tube Confinement: 1-in.-o.d. brass 

Booster: 1 E 15 detonator 

Increment Length Density 
no. (in.) (g/cm’) - - - 

1 1.0003 1.196 
2 1.0003 1.199 
3 1.0003 1.198 

4 1.0000 1.200 
5 1.0003 1.200 
6 1.0003 1.199 

7 0.5000 1.198 

Velocity 

W) 
___ 

6582 
6526 

6532 
6535 
6542 

___ 

Average velocity of increments 2-6: 6543 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: September 15, 1953 

Shot no.: GMX-2-46- 1; GMX-8-D-4200 

Diameter: 0.5 in. Average density: 1.200 g/cm3 Voids: 34% 

Fabrication: Pressed into tubes Confinement: 0.75-in.-wall with 0.5-in.-i.d. brass 

Booster: 1E 15 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) ____ ~ - - 

1 2.0000 1.200 --- 
2 2.0000 1.200 6535 
3 2.OOOo 1.200 6550 

4 2.oooo 1.200 6554 
5 0.5000 1.200 --- 

Average velocity of increments 2-4: 6546 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: October 2, 1953 

Shot no.: GMX-2-59-3; GMX-8-B-2791 

Diameter: 0.5 in. Average density: 1.201 g/cm’ Voids: 34% 

Fabrication: Pressed into brass Confmement: 0.25-in. wall brass 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. W (g/cm’) Ws) - - - - 

1 2.0000 1.200 --- 
2 1.9994 1.201 6590 
3 1.9995 1.201 6578 

4 1.9995 1.200 6559 
5 0.5000 1.201 --- 

Average velocity of increments 2-4: 6576 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (jar milled) 

Experimenter: M. J. Urizar Date: August 27, 1953 

Shot no.: GMX-2-40- 1; GMX-8-B-2723 

Diameter: 0.5 in. Average density: 1.199 g/cm’ Voids: 34% 

Fabrication: Pressed into tubes Confinement: 0.25-in. wall brass 

Booster: 1E 15 detonator 

Increment Length Density Velocity 
no. w (s/cm’) Ws) - - - - 

1 1.9994 1.201 --- 
2 1.9995 1.200 6580 
3 1.9993 1.200 6575 

4 1.9995 1.200 6578 
5 0.5000 1.196 --- 

Average velocity of increments 2-4: 6578 m/s 
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DETONATION VELOCITY DATA 

Mat&al: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: September 30, 1953 

Shot no.: GMX-2-57-3; GMX-8-D4224 

Diameter: 0.5 in. Average density: 1.199 g/cm’ Voids: 34% 

Fabrication: Pressed in brass Confinement: 0.25~in.-wall with 0.5-in.-i.d. brass 

Booster: lE15 detonator 

Increment Length Den&y Velocity 
no. (in.) (e/cm’) WI - - - - 

1 1.9995 1.196 -- 
2 1.9994 1.200 6589 
3 1.9996 1.202 6566 

4 1.9995 1.196 6599 
5 0.5000 1.201 -- 

Aversge velocity of increments 2-4: 6585 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3 32 and 33) 

Experimenter: M. J. Urizar Date: March 10, 1955 

Shot no.: GMX-2-561-D; GMX-8-B-3525 

Diameter: 0.75 in. Average density: 1.199 g/cm’ Voids: 33.7% 

Fabrication: Pressed into tubes Confinement: 0.625-in. wall polystyrene 

Booster: 1 E 15 detonator and Comp B 

Increment Length Density Velocity 
no. (W (g/cm”) Ws) ~ - - - 

1 3.001 1.197 --- 
2 3.001 1.200 6606 
3 3.000 1.198 6604 

4 3.001 1.200 6539 
5 3.000 1.200 6603 
6 3.001 1.197 6595 

Average velocity of increments 2-6: 6589 m/s 
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DETONATION VELOCITY DATA 

Material: RDX 

Experimenter: M. J. Urizar Date: March 4, 1955 

Shot no.: GMX-2-561-B; GMX-8-B-3520 

Diameter: 0.75 in. Average density: 1.197 g/cm’ Voids: 33% 

Fabrication: Pressed into tubes Confiiement: 0.625-in. wall Lucite 

Booster: 1E 15 detonator and Comp B 

Increment Length Density Velocity 
no. @.I (g/cm31 Ws) - - - - 

1 3.001 1.189 --- 
2 3.001 1.196 6569 
3 3.000 1.198 6608 

4 3.000 1.198 6601 
5 3.000 1.196 6582 
6 3.000 1.198 6612 

7 3.000 1.197 6594 
8 3.000 1.201 6597 

Average velocity of increments 2-8: 6595 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (jar milled) 

Experimenter: M. J. Urizar Date: January 25, 1955 

Shot no.: GMX-2-556-A, -B, -C; GMX-8-4968 

Diameter: 0.75 in. Average density: 1.201 g/cm’ Voids: 34% 

Fabrication: Pressed into tubes Confimement: 0.25~in. wall brass 

Booster: lE15 detonator 

Increment Length Density 
no. (id (g/cm’) - - - 

1 3.000 1.201 
2 3.000 1.200 
3 3.000 1.199 

4 3.000 1.201 
5 2.999 1.202 
6 2.998 1.201 

7 3.000 1.201 
8 3.OQO 1.201 
9 3.001 1.200 

10 3.001 1.201 
11 3.001 1.201 
12 3.000 1.201 

Velocity 

b/d 

___ 

6605 
6601 

6657 
6615 
6648 

6626 
6628 
6627 

6619 
6626 
6624 

Average velocity of increments 2-12: 6625 m/s 
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DETONATION VELOCITY DATA 

Material: RDX Cjar milled) 

Experimenter: M. J. Urizar Date: January 25, 1955 

Shot no.: GMX-2-556-D, -E, -F; GMX-8-D-4967 

Diameter: 0.75 in. Average density: 1.199 g/cm’ Voids: 34% 

Increment Length Density Velocity 
no. 04 (g/cm’) Ws) - - - - 

1 3.000 1.196 6646 
2 3.000 1.201 6599 
3 3.000 1.200 6636 

4 3.000 1.199 6650 
5 3.000 1.195 6604 
6 3.000 1.199 6635 

7 3.000 1.198 663 1 
8 2.999 1.202 6647 
9 3.001 1.200 6645 

10 3.001 1.200 6621 
11 2.999 1.201 6668 

Average velocity of increments l-l I : 6635 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: September 30, 1953 

Shot no.: GMX-2-57-2; GMX-8-D-4223 

Diameter: 1 in. Average density: 1.200 g/cm’ Voids: 34% 

Fabrication: Pressed into tubes Confinement: 0.5~in.-wall with I-in.-i.d. brass 

Booster: 1 E I5 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm”) Ws) - - - - 

1 2.0000 1.200 --- 
2 2.0000 1.200 6599 
3 2.ooOO 1.200 6636 
4 2.0000 1.200 6621 

Average velocity of increments 2-4: 6619 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: October 2, 1953 

Shot no.: GMX-2-59-2; GMX-8-B-2787 

Diameter: 1 in. Average density: 1.200 g/cm’ Voids: 34% 

Fabrication: Pressed into brass Co&ement: 0.541. wall with I-in.-i.d. brass 

Booster: lEl5 detonator and Cmp B 

Incranent Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 2.oocul 1.200 --- 
2 2.oooo 1.200 6632 
3 2.0000 1.200 6647 
4 2.oooo 1.200 6623 

Average velocity of increments 2-4: 6634 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: May 25, 1953 

Shot no.: GMX-2-13395; GMX-8-B-2452 

Diameter: 1 in. Average density: 1.196 g/cm’ vokls: 33.7% 

Fabrication: Hand mold, air pressed 

Booster: lE15 detonator and Comp B Confinement: 2-in.-o.d. brass 

Increment Length Den&y Velocity 
no. (in.) (e/cm’) W) - - - - 

1 2.ooo 1.188 -- 
2 2.ooo 1.199 6665 
3 2.ooo 1.200 6668 
4 2.ooo 1.197 6664 

Aveage velocity of increments 2-4: 6666 m/s 
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DETONATION VELOCITY DATA 

Meterid: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: May 25, 1953 

Shot no.: GMX-2-13396; GMX-8-B-245 1 

Diameter: 1 in. Average density: 1.201 g/cm” Voids: 33.7% 

Fabrication: Hand mold, air pressed Confinement: 2-in.-o.d. brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) Ws) - - - - 

1 2.0000 1.206 --- 
2 2.0000 1.197 6673 
3 2.0000 1.199 6687 
4 2.0000 1.200 6649 

Average velocity of increments 2-4: 6670 m/s 
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DETONATION VELOCITY DATA 

Material: Hol-30-B RDX 

Experimenter: M. J. Urizar Date: January 6, 1956 

Shot no.: GMX-2-879-B; GMX-8-B-3850 

Diameter: 1.025 in. Average density: 1.199 g/cm’ Voids: 44% 

Fabrication: Pressed into tubes Confinement: 0.2-in. wall brass 

Rooster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (B/m31 (m/s) - - - - 

1 3.000 1.193 6629 
2 3.000 1.196 6684 
3 3.ooo 1.196 6665 

4 3.0005 1.199 6691 
5 3.oQO 1.199 6689 
6 3.000 1.200 6695 

7 3.000 1.201 6698 
8 3.0005 1.202 6797 
9 3.0005 1.204 6701 

Average velocity of increments l-9: 6694 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: January 8, 1954 

Shot no.: GMX-2-132; GMX-8-B-3040 

Diameter: 1.5 in. Average density: 1.196 g/cm’ Voids: 34% 

Fabrication: Pressed into polystyrene tubes Confhment: Polystyrene 

Boot&r: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) --P 

1 6.002 1.197 --- 
2 6.007 1.195 6689 
3 6.000 1.196 6675 

Average velocity of increnents 2 and 3: 6682 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: August 21, 1953 

Shot no.: GMX-2-032-2; GMX-a-FL-7246 

Diam&er: 2 in. Average den&y: 1.200 g/cm3 voids: 33.7% 

Fabrication: Air pressed into brass Confinement: O&in.-wall with 3-h-o.d. brass 

Booster: lE15 detonator and Comp B 

Increnent Length Density Velocity 
no. (in.) (e/cd ws) - - P - 

1 2.0000 1.200 --- 
2 2.0000 1.200 6621 
3 1.9995 1.200 6617 
4 2.OOoO 1.200 6605 

Average velocity of increments 2-4: 6614 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizsr Date: August 21, 1953 

Shot no.: GMX-2-032-1; GMX-8-B-2716 

Diameter: 2 in. Average density: 1.200 g/cm’ voids: 33.7% 

Fabrication: Air pressed into brass Confinement: 0.5-in.-wall with 3-in.-o.d. brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (e/an’) (m/s) - - - - 

1 2.0000 1.200 -- 
2 2.oooo I.200 6661 
3 2.oooo 1.200 6613 
4 2.0000 1.200 6624 

Average velocity of increments 2-4: 6633 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: October 2, 1953 

Shot no.: GMX-2-59-l; GMX-8-B-2788 

Diameter: 2 in. Average density: 1.200 g/cm’ Voids: 34% 

Fabrication: Pressed into brass Confinement: 0.5-in. wall with 2-in.-i.d. brass 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. k.1 (g/cm’) (m/s) - - - - 

1 1.9984 1.200 --- 
2 2.0000 1.200 6669 
3 1.9996 1.200 6650 
4 1.9997 1.200 6654 

Average velocity of increments 2-4: 6658 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimeder: M. J. Urizar Date: September 30, 1953 

Shot no.: GMX-2-57-1; GMX-8-B-2779 

Diameter: 2 in. Average density: 1.200 g/cm’ voids: 34% 

Fabrication: Pressed into brass Cordhement: 0.5~h-wall with 2-in.-i.d. brass 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (e/cm’) (m/s) - - - - 

1 1.9968 1.200 -- 
2 2.0000 1.200 6653 
3 1.9998 1.200 6653 
4 2.0000 1.200 6682 

Average velocity of increments 2-4: 6663 m/s 



DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: March 17, 1954 

Shot no.: GMX-2-226; GMX-8-D-445 1 

Diameter: 3 in. Average density: 1.200 g/cm’ Voids: 34% 

Fabrication: Pressed into tube ConBnement: 0.5~in. wall with 3-in.-i.d. brass 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm3 (m/s) - - - - 

1 6.000 1.200 -- 
2 6.000 1.200 6676 
3 6.000 1.200 6703 

4 6.000 1.200 6684 
5 6.000 1.200 6671 

Average velocity of increments 2-5: 6684 m/s 



DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: February 19, 1954 

Shot no.: GMX-2-197; GMX-8-D-4406 

Diameter: 3 in. Average density: 1.199 g/cm” Voids: 34% 

Fabrication: Pressed into brass Conbinement: 0.5-h wall with 3-in.-id. brass 

Booster: lEl5 detonator 

Increment Length Density 
no. (in.) (g/cm’) - - - 

1 3.000 1.197 
2 3.000 1.200 
3 3.000 1.200 

4 3.000 1.200 
5 3.000 1.200 
6 3.000 1.198 

7 3.000 1.197 
8 3.000 I.200 

Velocity 

(m/s) 
-- 
-- 

6697 

6682 
6733 
6649 

6655 
6702 

Average velocity of increments 3-8: 6686 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: January 5, 1955 

Shot no.: GMX-2-554; GMX-8-D-4943 

Diameter: 3.0 in. Average density: 1.195 g/cm’ Voids: 34% 

Fabrication: Pressed into tubes Confinement: Polystyrene 

Booster: 1E 15 detonator 

Increment Length Density Velocity 
no. w (s/cm’) (m/s) - - P P 

I 5.998 1.196 --- 
2 5.998 1.195 6697 
3 5.998 1.195 6695 

4 5.998 1.195 6698 

Average velocity of increments 2-4: 6697 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: March 17, 1954 

Shot no.: GMX-2-227; GMX-8-D-4449 

Diameter: 3 in. Average density: 1.200 g/cm’ Voids: 34% 

Fabrication: Pressed into tube Confinement: 0.5-in. wall steel 

Booster: 1E 15 detonator and Comp B 

Increment Length Density Velocity 
no. (in-1 (g/cm’) Ws) - - - - 

1 6.000 1.200 --- 
2 6.000 1.200 6711 
3 6.000 1.200 6714 

4 6.000 1.200 6690 
5 6.000 1.200 6684 

Average velocity of increments 2-5: 6700 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: March 17, 1954 

Shot no.: GMX-2-225; GMX-8-D-4450 

Diameter: 3 in. Average density: 1.200 g/cm’ Voids: 34% 

Fabrication: Pressed into tube Confimement: 0.5-in. wall Dural 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. b.) (g/cm’) (m/s) - - - - 

1 6.000 1.200 --- 
2 6.000 1.202 6708 
3 6.000 1.199 6688 

4 6.OQO 1.199 6700 
5 6.000 1.199 6705 

Average velocity of increments 2-5: 6700 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Exprimcnter: M. J. Urizar Date: January 7, 1955 

shot no.: GMX-2-555-E; GMX-8-D-4939 

Diamekr: 3.0 in. Average den&y: 1.202 g/cm’ Vdds: 34% 

Fabrication: Pressed into tubes Conlhement: 1.2-in. wall Dural 

Booster: 1 El 5 detonator 

Increment Length Density Velocity 
no. Qn-1 (e/cm’) we - - - - 

1 6.001 1.202 -- 
2 6.000 1.202 6680 
3 6.000 1.202 6712 

4 6.001 1.201 6730 

Average velocity of increments 2-4: 6707 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: January 7, 1955 

Shot no.: GMX-2-555-F; GMX-8-D-4940 

Diameter: 3.0 in. Average density: 1.202 g/cm” Voids: 34% 

Fabrication: Pressed into tubes Confinement: 1.2~in. wall Dural 

Booster: 1E 15 detonator 

Increment Length Density Velocity 
no. WI (s/cm’) WQ - - - - 

1 6.000 1.202 --- 
2 6.000 1.202 6687 
3 6.000 1.202 6712 

4 6.000 1.202 6734 

Average velocity of increments 2-4: 6711 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: January 7, 1955 

Shot no.: GMX-2-555-A; GMX-8-D-4946 

Diameter: 3.0 in. Average density: 1.202 g/cm’ Voids: 34% 

Fabrication: Pressed into tubes Confinement: 0.5-in. wall brass 

Booster: 1E15 detonator 

Increment Length Density Velocity 
no. (W (s/cm’) (m/s) - - - - 

1 6.002 1.202 --- 
2 6.002 1.202 6708 
3 6.001 1.202 6705 

4 6.001 1.202 6734 

Average velocity of increments 2-4: 6716 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: January 7, 1955 

Shot no.: GMX-2-555-D; GMX-8-D-494 1 

Diameter: 3.0 in. Average density: 1.201 g/cm” Voids: 34% 

Fabrication: Pressed into tubes Confinement: 1.2~in. wall Dural 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. (i4 (g/cm’) Ws) - - - - 

1 6.001 1.198 --- 
2 6.001 1.202 6705 
3 6.001 1.202 6722 
4 6.001 1.202 6725 

Average velocity of increments 2-4: 6717 m/s 
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DETONATION VELOCITY DATA 

Material: RDX 

Experimenter: M. J. Urimr Date: August 24, 1954 

Shot m: GMX-2-358-A; GMX-B-3276 

Diameter: 3 in. Average density: 1.200 g/cm” Voids: 33.7% 

Fabrication: Pressed into tubes Confinement: 0.5~in. wall Dural 

Booster: lE15 detonator and P416 lens 

Increment Length Density Velocity 
no. w (e/cm’) W) - - - - 

1 5.999 1.202 --- 
2 6.000 1.200 6720 
3 6.000 1.199 6722 
4 5.999 1.200 6711 

Average velocity of inaetnents 2-4: 6718 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: January 12, 1954 

Shot no.: GMX-2-131; GMX-8-FL-7588 

Diameter: 3 in. Average density: 1.197 g/cm’ Voids: 34% 

Fabrication: Pressed into polystyrene tubes Confimement: Polystyrene 

Booster: 1 El5 detonator and Comp B 

Increment Length Density Velocity 
no. (in-) wed wf4 - - - - 

1 12 1.197 --- 
2 12 1.196 6708 
3 12 1.197 6729 

Average velocity of increments 2 and 3 : 67 19 m/s 

413 



DETONATION VELOCITY DATA 

Material: RDX 

Experimenter: M. J. Urizar Date: January 7, 1955 

Shot no.: GMX-2-555-B; GMX-H-D-4945 

Diameter: 3.0 in. Average density: 1.202 g/cm3 Voids: 34% 

Fabrication: Pressed into tubes Confinement: 0.5-in. wall brass 

Booster: 1E15 detonator 

Increment Length Density Velocity 
no. W (g/cm’) (m/s) ~ - - - 

1 6.002 1.202 --- 
2 6.002 1.202 6710 
3 6.002 1.202 6718 
4 6.002 1.202 6728 

Average velocity of increments 2-4: 6719 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: January 7, 1955 

Shot no.: GMX-2-555-C; GMX-8-D-4944 

Diameter: 3.0 in. Average density: 1.202 g/cm” Voids: 34% 

Fabrication: Pressed into tubes Confinement: 0.5-in. wall brass 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. b-1 (p/cm’) WI - - - - 

1 6.002 1.202 --- 
2 6.002 1.202 6708 
3 6.002 1.202 6719 
4 6.002 1.202 6736 

Average velocity of increments 2-4: 672 1 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: March 17, 1954 

Shot no.: GMX-2-224; GMX-8-D-4452 

Diameter: 3 in. Average density: 1.201 g/cm’ Voids: 34% 

Fabrication: Pressed into tube Confiement: Polystyrene 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. (hj (g/cm’) (m/s) - - - 

1 5.991 1.202 --- 
2 6.000 1.203 6707 
3 5.997 1.197 6744 

4 6.000 1.199 6730 
5 6.001 1.202 --- 

Average velocity of increments 2-4: 6727 m/s 
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DETONATION VEMCITY DATA 

Material: RDX (GMX-3, jar milled) 

Experimenter: M. J. Urizar Date: February 19, 1954 

Shot no.: GMX-2-198; GMX-8-D-4405 

Diameter: 3 in. Average density: 1.202 g/cm’ Voids: 34% 

Fabrication: Pressed into polystyrene Confiiement: Polystyrene 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm3) Ws) ---- 

1 12.001 1.202 --- 
2 12.000 1.201 6729 
3 12.000 1.202 6739 

4 12.002 1.203 6733 
5 12.001 1.203 6736 

Average velocity of incrementa 2-5: 6734 m/s 
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DETONATION VELOCITY DATA 

Material: HOI-30-B RDX 

Experimenter: M. J. Urizar Date: January 18, 1956 

Shot no.: GMX-2-879-D; GMX-8-B-3852 

Diameter: 3.079 in. Average density: 1.197 g/cm’ Voids: 44% 

Fabrication: Pressed into tubes Confinement: 0.2-in. wall brass 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. (id (g/an’) (m/s) - - - - 

I 6.000 1.194 6646 
2 6.000 1.193 6640 
3 6.001 1.197 6732 

4 6.000 1.198 6706 
5 6.001 1.198 6734 
6 6.000 1.198 6741 

7 6.001 1.198 6717 
8 6.000 1.198 6738 
9 6.000 1.198 6724 

Average velocity of increments l-9: 6709 m/s 
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DETONATION VELOCITY DATA 

Materlak RDX (GMX-3, jar milled) 

Experlmarter: M. J. Urizar Date: December 9, 1953 

Shot no.: GMX-2-098-2; GMX-8-D-43 10 

Diameter: 4 in. Average &n&y: 1.200 g/cm3 voids: 34% 

Fabrication: Pressed into brass Confllement: l-in. wall with 6-in.-o.d. brass 

Booster: lE15 detonator, P-040 lens, and Comp B 

Incrunent Length Density Velocity 
no. (in.) (e/cm’) W4 - - - - 

1 4.000 1.200 -- 
2 4.000 1.200 6654 
3 4.000 1.200 6660 

4 4.000 1.200 6677 
5 4.000 1.200 664 1 

Average velocity of increments 2-5: 6658 m/s 
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DETONATION VELOCITY DATA 

Material: RDX (GMX3, jar milled) 

Experimenter: M. J. Uriznr Date: November 18, 1953 

Sbot no.: GMX-2-098-l; GMX-8-D-4288 

Diameter: 4 in. Average density: 1.200 g/cm’ voids: 34% 

Fabrication: Pressed into brass ContInement: l-in. wall with 6-in.-o.d. brass 

Booster: 1 El 5 detonator, P-040 lens, and Comp B 

Increment Length Density Velocity 
no. w (s/cm’) WI - - -- 

I 2.000 1.200 --- 
2 4.000 1.200 -- 
3 4.000 1.200 6671 

4 4.000 1.200 6699 
5 4.000 1.200 6654 
6 4.000 1.200 6650 

7 4.000 1.200 6686 
8 4.000 1.200 6678 

Average velocity of increments 3-8: 6673 m/s 
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DETONATION VELOCITY DATA 

Material: HOI-3CLB RDX 

Experimenter: M. J. Urizar Date: February 7,1956 

Shot no.: GMX-2-880-E; GMX-8-B-3865 

Diameta: 0.25 in. Averege density: 1.402 g/cm’ Voids: 15.4% 

Fabrication: Pressed into tubes 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. 64 Wa”) (m/s) - - - - 

1 2.000 1.404 725 1 
2 2.000 1.402 7240 
3 2.000 1.402 7240 

4 2.000 1.402 7239 
5 2.000 1.399 7234 

Average velocity of increments l-5: 7241 m/s 
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DETONATION VELOCITY DATA 

Material: HOI-30-B RDX 

Expaimenter: M. J. Urizar Date: January 31, 1956 

Shot no.: GMX-2-88@D; GMX-8-B-3866 

Diameter: 0.768 in. Avaage density: 1.403 g/cm” Voids: 15.4% 

Fabrication: Pressed into tubes 

Booster: lE15 detonator and Comp B 

Increment 
no. 

Lensth 
(3 

Density 

(s/~‘) 

3.001 1.399 
3.001 1.402 
3.001 1.403 

3.001 I .403 7404 
3.000 1.404 7395 
3.000 1.405 7418 

3.001 
3.000 
3.000 

1.405 
I .405 
1.404 

Velocity 

w4 

7416 
7419 
7385 

7421 
___ 
___ 

Average velocity of increments l-7: 7408 m/s 
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DETONATION VELOCITY DATA 

Material: HOI-30-B RDX 

Experimenter: M. J. Urizar Date: January 26, 1956 

Shot no.: GMX-2-880x; GMX-8-B-3867 

Diameter: 1.025 in. Average density: 1.401 g/cm3 Voids: 22.7% 

Fabrication: Pressed into tubes Confinement: 0.2~in. wall brass 

Booster: lE15 detonator and Comp B 

Increment 
no. 

I--ah 
b) 

3 .ooo 
3.ooo 
3 .ooa 

3.000 1.400 7395 
3.000 1.401 7491 
3 .ooo 1.399 7422 

3 .ooo 1.398 7357 
3.000 1.401 7432 
2.999 1.399 7382 

1.406 
1.403 
1.403 

Velocity 

WI 

7357 
7389 
7418 

Average velocity of increments l-9: 7405 m/s 
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DETONATION VELOCITY DATA 

Material: RDX 

Experimenter: M. J. Urizar Date: January 3, 1957 

Shot no.: GMX-2-959-D; GMX-8-B-4129 

Diameter: 1.5 in. Average density: 1.404 p/cm’ Voids: 22.7% 

Fabrication: Pressed and machined Unconfined 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. 64 (g/cm”) W4 - - - - 

I 3.500 1.408 --- 
2 3.500 1.406 --- 
3 3.500 1.399 7413 

4 3.501 1.404 7429 
5 3.499 1.402 7418 
6 3.500 1.402 7430 

7 3.500 1.405 7432 

Average velocity of increments 3-7: 7424 m/s 
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DETONATION VELOCITY DATA 

Material: RDX 

Experimenter: M. J. Urizar Date: January 3, 1957 

Shot no.: GMX-2-95 9-C; GMX-8-B-4 128 

Diameter: 1.5 in. Average den&y: 1.404 g/cm’ Voids: 22.7% 

Fabrication: Pressed and machined unconf-bled 

Booster: lEl5 detonator and Comp B 

Increment Length Den&y Velocity 
no. (in.) (e/cm’) (m/e) - - -- 

1 3.500 1.410 --- 
2 3.501 1.399 --- 
3 3.5ocl 1.405 7425 

4 3.5ocl 1.404 7426 
5 3.500 1.401 7416 
6 3.500 1.465 7442 

7 3.500 1.403 7426 

Average velocity of increments 3-7: 7427 m/s 
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DETONATION VELOCITY DATA 

Material: HOI-30-B RDX 

Experimenter: M. J. Urizar Date: January 26, 1956 

Shot no.: GMX-2-88@B; GMX-8-B-3868 

Diameter: 1.538 in. Average density: 1.399 g/cm3 Voids: 22.7% 

Fabrication: Pressed into tubes Confinement: 0.2-in. wall brass 

Booster: lE15 detonator and Comp B 

Increment 
no. 

Length Density Velocity 

(in.) (g/cm’) (d4 - - - 
3.001 1.392 --- 
3.000 1.396 7328 
3.000 I.401 7423 

3.001 1.401 7383 
3.000 1.398 7407 
3.000 1.402 7429 

3.000 1.4cul 7429 
3.000 1.399 7395 
3.000 1.401 -- 

Average velocity of increments 2-8: 7399 m/s 
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DETONATION VELOCITY DATA 

Material: HOI-30-B RDX 

Experimenter: M. J. Urizar Date: January 19,1956 

Shot no.: GMX-2-880-A; GMX-8-B-3869 

Diameter: 3.079 in. Average density: 1.396 g/cm’ Voids: 22.7% 

Confinement: 0.2-k wall brass 

BOOSta: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in-1 (g/cd W) - - - - 

1 6.000 1.394 --- 
2 6.001 1.395 --- 
3 6.000 1.398 7403 

4 6.000 1.396 7447 
5 6.000 1.396 743 1 
6 6.000 1.396 7432 

7 6.000 1.396 7413 
8 6.000 1.396 7447 
9 6.000 1.396 7427 

Average velocity of increments 3-9: 7429 m/s 
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DETONATION VELOCITY DATA 

Material: RDX 

Experimenter: M. J. Urixar Date: January 21, 1957 

Shot no.: GMX-2-959-B; GMX-8-E-0315 

DiameCer: 5.750 in. Average density: 1.401 g/cm3 Voids: 22.7% 

Fabrication: Pressed and machined UOWllfllled 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (e/cm’) (m/s) ---- 

1 16.000 1.404 7422 
2 3.501 1.401 7431 
3 3.300 1.405 7406 

4 3.700 1.400 7409 
5 3.950 1.399 7411 
6 3.800 1.400 7416 

Average velocity of increments l-6: 7416 m/s 
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DETONATION VELOCITY DATA 

Material: RDX 

Experimenter: M. J. Urizar Date: December 28, 1956 

Shot no.: GMX-2-959-A; GMX-8-B-4 122 

Diameter: 5.750 in. Average density: 1.402 g/cm’ Voids: 22.7% 

Fabrication: Pressed and machined Uncontimed 

BOOSM: 1E15 detonator and Comp B 

Increment Length Den&y Velocity 
no. (in:) (e/cm’) (m/8) ~ - - - 

1 3.700 1.395 -- 
2 3.501 1.407 -- 
3 3.601 1.395 -- 

4 3.700 1.408 - 
5 3.400 1.408 -- 
6 3.700 1.405 --- 

7 3.700 1.401 7428 
8 3.600 1.400 7418 
9 3.501 1.404 7430 

10 3.700 1.403 7440 
11 3.700 1.400 7446 

Average velocity of increments 7- 11: 7432 m/s 

427 



DETONATION VELOCITY DATA 

Material: NSJ-30B RDX 

Experimenter: F. DuBois Date: August 13, 1953 

Shot no.: GMX-2-O 13A: GMX-8-FL-723 1 

Diameter: 0.2500 in. Average density: 1.500 g/cm’ 

Fabrication: Pressed Confinement: 0.0625-in. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. @.I (t&d (m/s) ~ - - - 

1 --__ ____ ____ 

2 2.000 1.496 ---- 
3 2.000 1.506 7617 
4 2.000 1.497 7607 

Average velocity of increments 3 and 4: 7612 m/s 
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DETONATION VELOCITY DATA 

Material: NSJ-30B RDX 

Experimenter: F. DuBois Date: August 6, 1953 

Shot no.: GMX-2-013; GMX-8-B-2659 

Diameter: 0.25 in. Average density: 1.503 g/cm3 

Fabrication: Pressed Confinement: 0.25-in. wall brass 

Booster: IE15 detonator 

Increment Length Density Velocity 
no. k-1 (s/cd (df4 - - - - 

1 2.ooo 1.509 --- 
2 2.000 1.504 7629 
3 2.000 1.499 7606 
4 2.000 1.498 7566 

Average velocity of increments 2-4: 7600 m/s 
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DETONATION VELOCITY DATA 

Material: NSJ-30B RDX 

Experimenter: F. DuBois Date: August 21, 1953 

Shot no.: GMX-2-013-A; GMX-g-FL-7249 

Diameter: 1 in. Average density: 1.500 g/cm3 

Fabrication: Pressed Confinement: 0.25-in. wall brass 

Booster: 1 E 15 detonator and Comp B 

Increment Length Density Velocity 
no. (in-) (g/cm31 WI - - - - 

1 2.OQQ 1.500 --- 
2 2.000 1.500 --- 
3 2.000 1.500 7602 
4 2.000 1.500 7741 

Average velocity of increments 3 and 4: 7672 m/s 
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DETONATION VELOCITY DATA 

Material: NSJ-30B RDX 

Experimenter: F. DuBois Date: August 21, 1953 

Shot no.: GMX-2-013-B: GMX-g-FL-7250 

Diameter: 1.0 in. Average density: 1.500 g/cm’ 

Fabrication: Pressed Confmement: 0.5-in. wall brass 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 2.000 1.500 --- 
2 2.000 1.500 7597 
3 2.000 1.500 765 1 
4 2.000 1.500 7684 

Average velocity of increments 2-4: 7644 m/s 
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DETONATION VELOCITY DATA 

Material: RDX 

Ekperimater: K. Fess Date: September 30, 1952 

Shot no.: GMX-2-115 15; GMX-a-FL-6348 

Diameter: 2 in. Average density: 1.6636 g/cm3 Voids: 8.2% 

Bmster: 1 El 5 detonator and Pa0 lens 

Increnent Length Deneity Velocity 
no. W) (g/cm”) (m/s) - - - - 

1 1.051 1.6715 --- 
2 1.052 1.6611 7983 
3 1.052 1.6610 8084 
4 1.0515 1.6606 8224 

Average velocity of increments 2-4: 8097 m/s 
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DETONATION VELOCITY DATA 

Material: NSJ-30-B RDX 

Experimenter: K. Fess Date: September 30, 1952 

Shot no.: GMX-2- 115 30; GMX-a-FL-6349 

Diameter: 2 in. Average density: 1.6647 g/cm’ Voids: 8.2% 

Booster: lE15 detonator and P-040 lens 

Increment 
no. 

4 1.0515 1.6638 8282 
5 1.05 15 1.6639 8365 
6 1.052 1.6639 8259 

7 1.0515 1.6641 8209 
8 1.0515 1.6649 8212 
9 1.052 1.6650 8209 

10 
11 
12 

13 
14 
15 

(in.) 

1.052 
1.052 
1.05 15 

1.052 1.6653 8290 
1.052 1.6656 8455 
1.052 1.6657 8141 

1.05 1 
1.05 15 
1.05 1 

Density 

(g/cm’) 

1.6631 
1.6636 
1.6637 

Velocity 

(m/s) 

8355 
8068 
8249 

1.6657 8317 
1.6658 8385 
1.6660 8171 

Average velocity of increments 1-15: 8264 m/s 
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DETONATION VELOCITY DATA 

Material: RDX 

Experimenter: M. J. Urizar Date: February 12, 1954 

Shot no.: GMX-Z 126; GMX-a-FL-764 1 

Diameter: 5.875 in. Average density: 1.753 g/cm’ Voids: 3.3% 

Fabrication: Vacuum pressed in 6-in. mold Unconfined 

Booster: 1 E 15 detonator and Comp B 

Increment Length Density Velocity 
no. @I (g/cm3 (m/s) - - P P 

1 3.064 1.714 --- 
2 2.760 1.728 --- 
3 2.760 1.767 8604 

4 2.877 1.761 8632 
5 3.106 1.758 8548 
6 3.107 1.754 8616 

7 2.718 1.770 8578 
8 2.759 1.774 8609 

Average velocity of increments 3-8: 8598 m/s 
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DETONATION VELOCITY DATA 

Material: Wabash RDX 

Experimenter: M. J. Urizar Date: January 23, 195 1 

Shot no.: GMX-2-686, -687, -688; GMX-8-D-1848 

Diameter: 1.5 in. Aver&e den&y: 1.7659 g/cm3 

Booster: lEl5 detonator and P-015 lens 

lncrenent Length Den&y Velocity 
no. @J (e/cm’) w4 - - - - 

1 2.001 1.7711 8633 
2 2.ooo 1.7642 8635 
3 1.999 1.7625 8609 

Awage velocity of increments 1-3: 8626 m/s 
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DETONATION VELOCITY DATA 

Material: 28 wt% RDX/42 wt% ammonium perchlorate/ wt% Kel-F 

Experimenter: J. B. Panowski Date: April 21, 1954 

Shot no.: GMX-2-247-B; GMX-8-B-3144 

Diameter: 1.625 in. Average density: 1.881 g/cm’ 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
na (ifi) (s/cm’) Ws) - - - - 

1 3.500 1.880 -- 
2 4.000 1.882 6010 
3 4.000 1.880 6010 
4 4.000 1.880 5991 

Average velocity of increments 2-4: 6004 m/s 
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DETONATION VELOCITY DATA 

Material: 28 wt% RDX/42 wt% ammonium perchlorate/ wt% Kel-F 

Experimenter: J. B. Panowski Date: April 21, 1954 

Shot no.: GMX-2-247-A; GMX-8-B-3 143 

Diameter: 1.625 in. Average density: 1.882 g/cm’ 

Booster: lE15 detonator and Comp B 

Increment Length Den&y Velocity 
no. W (g/cm’) (m/d - - - - 

1 3.250 1.876 -- 
2 4.000 1.885 6029 
3 4.000 1.883 5988 
4 4.000 1.882 6025 

Average velocity of increments 2-4: 6014 m/s 
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DETONATION VELOCITY DATA 

Material: 13.7 wt% RDX/43.3 wt% ammonium perchlorate/ w-t% Kel-F 

Experimenter: J. B. Panowski Date: April 9, 1954 

Shot no.: GMX-2-2139 15-D; GMX-8-B-3126 

Diameter: -6 in. Average density: 1.947 g/cm’ 

Boo&r: P-080 lens and 0.25~in.-long Comp B 

Voids: 0.4% 

Increment Length Density Velocity 
no. w (B/cm3 (m/N - - - - 

1 3.860 1.947 5092 

Mataial: 19 wt% RDX/56 wt”/b barium chromate/25 wt0/6 plastic 

Experimenter: M. J. Urizer Date: June 4, 195 I 

Shot no.: GMX-2-1957, -58, -59; GMX-a-FL4489 

Diameter: 3 in. Average density: 2.8272 g/cm3 

Booster: P-040 plane wave lens 

Increment Len8th Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 3.048 2.8367 4151 
2 3.045 2.83 11 4053 
3 3.045 2.8138 3962 

Average velocity of increments l-3: 4055 m/s 
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DETONATION VELOCITY DATA 

Mataial: 19 w-t% RDX/56 wt% barium chromate/25 wt% plastic 

Experimenter: M. J. Urizar Date: June 4, 195 1 

Shot no.: GMX-2-1954, -55, -56; GMX-a-FL-4490 

Average density: 2.8403 g/cm’ 

Booster: P-040 plane wave lens with Comp B pad 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 3.037 2.8528 4323 
2 3.045 2.8387 3679 
3 3.050 2.8295 4110 

Average velocity of increments 1-3: 4037 m/s 

Material: 20 wt% RDX/70 wt% boric acid/8 wt% PSI2 wt% DOP 

Experimenter: J. B. Panowski Date: September 3, 1952 

Shot no.: GMX-2-49114107K; GMX-a-FL-6276 

Diameter: 5.000 in. Average density: 1.401 f 0.002 g/cm’ Voids: 5.2% 

Booster: lE15 detonator, P-075 or P-080 lens, and 2-in-long Comp B 

Increment Velocity 
no. Ws) - - 

1 _-_ 

2 5120 
3 5120 

4 5096 
5 ___ 

6 _-_ 

Average velocity of increments 2-4: 5 112 m/s 
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DETONATION VELOCITY DATA 

Material: 80 wt% RDX/20 wt% boric oxide 

Experimenter: K. Fess Date: November 20, 1952 

Shot no.: GMX-2- 12095; GMX-B-B- 1929 

Diameter: 0.5 in. Average density: 1.5014 ghm’ Voids: 17.1% 

Boosta: lE15 detonator and P-040 lens 

Average velocity of increments 1 and 2: 6850 m/s 

Material: 80 wt% RDX/20 wt% boric oxide 

Experimenter: K. Fess Date: November 20, 1952 

Shot no.: GMX-2-12071; GMX-8-B-1813 

Diameter: 0.5 in. Average density: 1.4989 g/cm” 

Booflea: P-040 lens 

Average velocity of increments 1-6: 6870 m/s 

Material: 80 wt% RDX/ZO wt% boric oxide 

Experimenter: K. Fess Date: November 20, 1952 

Shot no.: GMX-2-12069; GMX-8-B-193 1 

Diameter: 0.5 in. Average density: 1.5033 g/cm’ 

Bootier: lE15 detonator and P-040 lens 

Average velocity of increments l-10: 6881 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% RDX/40 wt% boric oxide 

Experimenter: K. Fess Date: September 24, 1952 

Shot no.: GMX-2-11647; GMX-a-FL-6331 

Diameter: 3 in. Average density: 1.324 g/cm’ Voids: 26.92% 

Booster: lEl5 detonator and P-040 lens 

Increment hn%h Density Velocity 
no. (in.) (g/cm’) w4 

1 0.498 1.322 -__ 

2 0.497 1.322 - 

3 0.499 1.320 -- 

4 0.499 1.320 --- 

5 0.498 1.323 _- 

6 0.497 1.319 -- 

7 0.499 1.322 -_- 

8 0.499 1.322 5048 
9 0.498 1.324 --- 

10 0.498 1.326 5036 
11 0.500 1.325 _- 

12 0.498 1.325 5073 

13 0.498 1.327 
14 0.499 1.327 
15 0.498 1.330 

4986 
--- 

16 0.499 1.326 --- 

17 0.49 8 1.329 -_ 

18 0.498 1.329 5022 

Average velocity of increments 8-18: 5033 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% RDX/40 wt% boric oxide 

Experimenter: K. Fess Date: September 24, 1952 

Shot no.: GMX-2-11608; GMX-g-FL-6332 

Diameter: 3 in. Average density: 1.336 g/cm’ Voids: 26.92% 

Booster: lE15 detonator and P-040 lens 

Increment Length Density Velocity 
no. (in.) (g/an’) (m/s) 

1 0.498 1.344 -_- 

2 0.497 1.339 -- 

3 0.497 1.341 __- 

4 0.497 1.339 -_ 

5 0.499 1.338 ___ 

6 0.499 1.339 --_ 

7 0.498 1.336 --- 

8 0.498 1.336 5158 
9 0.498 1.336 -_ 

10 0.498 1.334 5087 
11 0.497 1.332 ___ 

12 0.498 1.334 5053 

13 0.498 
14 0.498 
15 0.498 

16 0.49 7 
17 0.498 
18 0.498 

1.335 
1.335 
1.33 1 

1.333 
1.33 1 
1.333 

___ 

5150 
___ 

___ 
-__ 

5099 

Average velocity of increments 8- 18: 5 109 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% RDX/40 wt% boric oxide 

Experimenter: K. Fess Date: November 20, 1952 

Shot no.: GMX-2-11733; GMX-g-FL-1812 

Diameter: 0.5 in. Average density: 1.539 1 g/cm3 

Booster: P-040 lens 

Average velocity of increments l-4: 5829 m/s 

Material: 60 wt% RDX/40 wt% boric oxide 

Experimenter: K. Fess Date: November 20, 1952 

Shot no.: GMX-2-11720; GMX-8-B-1811 

Diameter: 0.5 in. Average density: 1.5370 g/cm’ 

Booster: P-040 lens 

Average velocity of increments 1 and 2: 5882 m/s 

Material: 60 wt% RDX/40 wt% boric oxide 

Experimenter: K. Fess Date: November 20, 1952 

Shot no.: GMX-2-117 15; GMX-8-B-1814 

Diameter: 0.5 in. Average density: 1.5565 g/cm3 

Booster: P-040 lens 

Average velocity of increments l-8: 6060 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% RDX/40 wt% boric oxide 

Experimenter: K. Fess Date: September 23, 1952 

Shot no.: GMX-2-11595; GMX-g-FL-6329 

Diameter: 3 in. Average density: 1.654 s/cm” Voids: 9.95% 

Boos&: lE15 detonator and P-040 lens 

Increment 
no. 

1 0.507 
2 0.508 
3 0.507 

4 0.508 1.654 ___ 

5 0.508 1.652 ___ 

6 0.507 1.653 ___ 

7 0.506 1.655 --- 

8 0.508 1.656 6353 
9 0.507 1.657 -- 

10 0.505 1.655 6343 
11 0.506 1.655 ___ 

12 0.508 1.654 6472 

13 0.508 1.653 ___ 

14 0.506 1.653 ___ 

15 0.510 1.651 __- 

16 0.507 1.652 6258 

(in.) 
Density 

(g/cm’) 

1.650 
1.655 
1.652 

Velocity 

we 
--_ 
-_ 
_-- 

Average velocity of increments 8-16: 6357 m/s 



DETONATION VELOCITY DATA 

Material: 60 w-t% RDX/40 wt% boric oxide 

Experimenter: K. Fess Date: September 23, 1952 

Shd no.: GMX-2-11592; GMX-g-FL6330 

Diameter: 3 in. Average density: 1.663 g/cm’ Voids: 9.95% 

Boosts: 1E 15 detonator and P-040 lens 

Increment 
no. 

Length 
(in) 

1 0.505 
2 0.509 
3 0.506 

4 0.504 1.666 --- 

5 0.508 1.658 _-- 

6 0.508 1.653 -- 

7 0.504 1.664 -_- 

8 0.505 1.659 6476 
9 0.506 1.663 _-- 

10 0.508 1.662 6206 
11 0.506 1.666 _-- 

12 0.506 1.666 6328 

13 0.501 1.676 ___ 

14 0.501 1.676 _-- 

15 0.508 1.662 --_ 

16 0.508 1.661 6308 

Density Velocity 

6&d (m/s) 

1.658 --- 

1.663 --- 

1.659 ___ 

Average velocity of increments 8-16: 6330 m/s 



DETONATION VELOCITY DATA 

Material: 90 wt% jar-milled RDX/lO wt% carbon (Norit) 

Experimenter: F. DuBois Date: August 6, 1953 

Shot no.: GMX-2-007-B; GMX-g-FL-7161 

Diameter: 1 in. Average density: 1.446 g/cm3 

Fabrication: Dry blend, pressed Confinement: 0.5-in. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (ds) ---- 

1 2.0166 1.446 --- 
2 2.0173 1.446 7054 
3 2.0163 1.446 7060 
4 2.0170 1.446 7054 

Average velocity of increments 2-4: 7056 m/s 



DETONATION VELOCITY DATA 

Material: 90 wt% jar-milled RDX/lO wt% carbon (Norit) 

Experimenter: F. DuBois Date: August 6, 1953 

Shot no.: GMX-2-007-A; GMX-g-FL-7 159 

Diameter: 1 in. Avaage density: 1.592 g/cm’ 

Fabrication: Dry blend, pressed Confinement: 0.5-in. wall brass 

Booster: 1E I5 detonator and -0.75-in.-long Comp B 

Increment Length Density Velocity 
no. (in) (g/d Ws) - - - - 

1 2.021 1.590 --- 
2 2.0198 1.592 7504 
3 2.0171 1.592 7505 
4 2.0183 1.592 7525 

Average velocity of increments 2-4: 75 11 m/s 
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DETONATION VELOCITY DATA 

Material: 70 wt% HOI-E-74 RDX./JO wt% copper (44~pm diam 

Experimenter: F. DuBois Date: May 4, 1953 

Shot no.: GMX-2-13379; GMX-8-B-2408 

Diameter: 1 in. Average density: 1.776 g/cm” Voids: 25.35% 

Fabrication: Dry blend, pressed 

Booster: lE15 detonator, P-016 lens, and Comp B 

Increment Length Density Velocity 
no. (in.) (e/cm3 WI - - - - 

1 2.009 1.776 --- 
2 2.012 1.776 6425 
3 2.010 1.776 6424 
4 2.011 1.776 6419 

Average velocity of increments 2-4: 6423 m/s 



DETONATION VELOCITY DATA 

Materinl: 70 wt% HOI-E-74 RDX/30 wt% copper <44-pm diam 

Experimenter: F. DuBois Date: May 4, 1953 

Shot no.: GMX-2-13380; GMX-8-B-2407 

Diameter: 1 in. Average density: 1.776 g/cm3 Voids: 25.35% 

Fabrication: Dry blend, pressed 

BOO&T: lE15 detonator, Pal6 lens, and Comp B 

Increment Length Den&y Velocity 
no. (W (e/cm’) wo - - - - 

1 2.0103 1.776 --- 
2 2.0097 1.776 6421 
3 2.0087 1.776 6431 
4 2.0119 1.776 6444 

Average velocity of increments 24: 6432 m/s 
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DETONATION VELOCITY DATA 

Material: 70 wt% HOI-E-74 RDX/30 wt% copper <44-pm diam 

Experimenter: F. DuBois Date: May 12, 1953 

Shot no.: GMX-2-13384; GMX-8-B-2418 

Diameter: 1 in. Average density: 2.000 g/cm’ Voids: 15.93% 

Booster: IEl5 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cd) (m/s) ~ - - - 

I ___ 2.ooo --- 
2 2.0100 2.000 7169 
3 2.0115 2.000 7174 
4 2.0090 2.ooo 7165 

Average velocity of increments 2-4: 7169 m/s 



DETONATION VELOCITY DATA 

Material: 70 wt% HOI-E-74 RDX/30 wt% copper <44-pm diam 

Experimenter: F. DuBois Date: May 12, 1953 

Shot no.: GMX-2-13387; GMX-8-B-2419 

Diameter: 1 in. Average density: 2.229 g/cm’ Voids: 6.3 1% 

Fabrication: Dry blend, pressed 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - ~ - - 

1 _-- __- __- 

2 2.0160 2.229 7859 
3 2.0 160 2.229 7856 

4 2.0160 2.229 7864 
5 2.0150 2.229 7855 

Average velocity of increments 2-5: 7859 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% HOI-E-74 RDW40 wt% copper <44-1m diam 

Experimarter: F. DuBois Date: April 30, 1953 

Shot no.: GMX-2-13378; GMX-8-B-2409 

Diameter: 1 in. Average density: 1.987 g/cm’ Voids: 25.22% 

Fabrication: Dry blend, pressed 

Booster : lE15 detonator, P-01 6 lens, and Comp B 

Increment Length Density Velocity 
no. w (g/cm’) W) - - - - 

1 2.016 1.987 -- 
2 2.014 1.987 6113 
3 2.016 1.987 6139 
4 2.017 1.987 6069 

Average velocity of increments 2-4: 6107 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% HOI-E-74 RDX/40 wt% copper <44-pm diam 

Experimenter: F. DuBois Date: April 30, 1953 

Shot no.: GMX-2-13377; GMX-8-B-2390 

Diameter: 1 in. Average density: 1.987 g/cm’ Voids: 25.22% 

Fabrication: Dry blend, pressed 

Booster: lE15 detonator, P-016 lens, and Comp B 

Increment Length Density Velocity 
no. (in-) (g/cm’) W) - - - - 

1 2.017 1.987 --- 
2 2.015 1.987 --- 
3 2.016 1.987 6151 
4 2.015 1.987 6158 

Average velocity of increments 3 and 4: 6155 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% Hol-E-74 RDX/40 wt% copper <44-pm diam 

Experimenter: F. DuBois Date: April 24, 1953 

Shot na: GMX-2-13369; GMX-8-B-2380 

Diameter: 1 in. Average density: 2.095 g/cm’ 

Fabrication: Dry blend, pressed 

Voids: 21.16% 

Booster: lEl5 detonator, P-016 lens, and Comp B 

Increnent Length Density Velocity 
no. W (e/cm3 WI - - -- 

1 2.017 1 2.095 -- 
2 2.0165 2.095 6321 
3 2.0183 2.095 6494 
4 2.0183 2.095 6563 

Average velocity of increments 2-4: 6459 m/s 
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DETONATlON VELOCITY DATA 

Mated: 60 wt% Hol-E-74 RDX/40 wt% copper <44-pm diam 

Experimenter: F. DuBois Date: April 24, 1953 

Shot no.: GMX-2-13366; GMX-8-B-2378 

Diameter: 1 in. Average density: 2.095 g/cm’ Voids: 21.16% 

Fabrication: Dry blend, pressed 

Booster: lE15 detonator, P-016 lens, and Comp B 

Increnent Length Density Velocity 
no. w We’d b.4 - - - - 

1 2.0173 2.095 --- 
2 2.0173 2.095 --- 
3 2.0195 2.095 6473 
4 2.0204 2.095 6458 

Average velocity of increments 3 and 4: 6466 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% Hol-E-74 RDX/40 wt% copper <44-pm diam 

Experimenter: F. DuBois Date: April 24, 1953 

Shot no.: GMX-2-13367; GMX-8-B-2379 

Diameter: 1 in. Average density: 2.095 g/cm’ Voids: 21.16% 

Fabrication: Dry blend, pressed 

BooRtte: lE15 ddonator, P-016 lens, and Comp B 

Incranent kngth Density Velocity 
no. @.I Wcm”) Ws) ---- 

l 2.0193 2.095 -- 
2 2.0177 2.095 6470 
3 2.0181 2.095 6482 
4 2.0164 2.095 a72 

Average velocity of increments 2-4: 6475 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% Hol-E-74 RDX/40 wt% copper <44-pm diam 

Experimenter: F. DuBois Date: April 24, 1953 

Shot no.: GMX-2-13368; GMX-8-B-2381 

Diameter: 1 in. Average densty: 2.095 g/cm’ Voids: 21.16% 

Fabrication: Dry blend, pressed 

Booster: lE15 detonator, Pal6 lens, and Comp B 

Increment Len&~ Density Velocity 
no. w (g/an’) Ws) - - - - 

1 2.0186 2.095 --- 
2 2.0177 2.095 6471 
3 2.0170 2.095 6481 
4 2.0202 2.095 65 10 

Avaage velocity of increments 2-4: 6487 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% HOI-E-74 RDX/40 wt% copper <44ym diam 

Experimenter: F. DuBois Date: April 30, 1953 

Shot no.: GMX-2-13376; GMX-8-B-2403 

Diameter: 1 in. Average density: 2.228 g/cm3 Voids: 16.15% 

Fabrication: Dry blend, pressed 

Booster: 1E15 detonator, P-016 lens, and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) ~ - - - 

1 2.0181 2.228 --- 
2 2.0172 2.228 6910 
3 2.0155 2.228 7057 
4 2.0186 2.228 6807 

Average velocity of increments 2-4: 6925 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% Hol-E-74 RDX/40 wt% copper <44-pm diam 

Experimenter: F. DuBois Date: April 30, 1953 

Shot no.: GMX-2-13375; GMX-8-B-2402 

Diameter: 1 in. Average density: 2.228 g/cm’ Voids: 16.15% 

Fabrication: Dry blend, pressed 

Booster: 1 El 5 detonator, Pa 16 lens, and Comp B 

Increment Length Density Velocity 
no. (in.) (s/cm’) (m/s) - - - - 

1 2.0180 2.228 --- 
2 2.0167 2.228 6879 
3 2.0179 2.228 6923 
4 2.0 183 2.228 7029 

Average velocity of incranents 2-4: 6944 m/s 
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DETONATION VEMCIT’Y DATA 

Material: 60 wt% HOI-E-74 RDX/Kl wt% copper <44ym diam 

Experimenta: F. DuBois Date: April 30, 1953 

Shot no.: GMX-2-13373; GMX-8-B-2399 

Diameter: 1 in. Average density: 2.381 g/cm” Voids: 10.39% 

Fabrication: Dry blend, pressed 

Booster: lE15 detonator, P-040 lens, and Comp B 

Incremat Length Density Velocity 
no. 04 (e/cm’) w4 - - - - 

1 2.0185 2.381 -- 
2 2.0195 2.381 7312 
3 2.0191 2.381 7307 
4 2.0178 2.381 7340 

Average velocity of increments 2-4: 7320 m/s 



DETONATION VELOCITY DATA 

Mateial: 60 wt% Hol-E-74 RDX/40 wt% copper <44ym diam 

Experimmter: F. DuBois Date: April 30, 1953 

Shot no.: GMX-2-13374; GMX-8-B-2400 

Diameter: 1 in. Average density: 2.38 1 g/cm3 voids: 10.39% 

Fabrication: Dry blend, pressed 

Booster: 1E15 detonator, Pa40 lens, and Comp B 

Increment Length Density Velocity 
no. (in.) (e/cm’) W4 - P - 

1 2.0198 2.381 -- 
2 2.0 184 2.381 -- 
3 2.0193 2.381 7489 
4 2.0214 2.381 7321 

Average velocity of increments 3 and 4: 7405 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% Hol-E-74 RDX/40 wt% copper <44-ym diam 

Experimenter: F. DuBois Date: April 21, 1953 

Shot na: GMX-2-13365; GMX-8-B-2373 

Diameter: 1 in. Average density: 2.49 1 g/cm3 Voids: 6.25% 

Fabrication: Dry blend, pressed 

Booster : lE15 detonator, P-016 lens, and Comp B 

Increment Length Density Velocity 
no. (ii.) (g/cm’) (m/s) - - - - 

1 2.0230 2.491 -- 
2 2.0201 2.491 7497 
3 2.026 1 2.491 7620 
4 2.0206 2.491 7632 

Average velocity of increments 2-4: 7583 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% Hol-E-74 RDX/40 wt% copper (44~pm diam 

Experimenter: F. DuBois Date: April 21, 1953 

Shot no.: GMX-2-13362; GMX-8-B-2372 

Diameter: 1 in. Average density: 2.491 g/cm’ Voids: 6.25% 

Fabrication: Dry blend, pressed 

Booster: lE15 detonator, P-016 lens, and Comp B 

Increment Length Density Velocity 
no. (in.) (g/ad (m.4 - - - - 

1 2.0244 2.491 --- 
2 2.0250 2.491 7610 
3 2.0224 2.491 7626 
4 2.0239 2.491 7605 

Average velocity of increments 2-4: 76 14 m/s 
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DETONATION VELOCITY DATA 

Matdal: 60 wt% Hol-E-74 RDX/40 wt% copper c44ym diam 

Experimenter: F. DuBois Date: April 21, 1953 

Shot no.: GMX-2-13363; GMX-8-B-2371 

Diameter: 1 in. Average den&y: 2.49 1 g/cm’ Voids: 6.25% 

Fabrication: Dry blend, pressed 

Booster: lE15 detonator, P-016 lens, and Comp B 

Increment Length Density Velocity 
no. (in-) wcncl (m/s) - - - - 

1 2.0237 2.491 -- 
2 2.0214 2.49 1 7615 
3 2.0243 2.491 7641 
4 2.0245 2.491 7658 

Average velocity of increments 2-4: 7638 m/s 
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DETONATION VELOCITY DATA 

Mat&al: 60 wt% Hol-E-74 RDX/40 wt% copper (44~pm diam 

Experimenter: F. DuBois Date: April 21, 1953 

Shot no.: GMX-Z 13364; GMX-8-B-2374 

Diameter: 1 in. Average densky: 2.49 1 g/cm’ Voids: 6.25 46 

Fabrication: Dry blend, pressed 

Booster: IEl5 detonator, P-016 lens, and Comp B 

Increment Length Density Velocity 
no. (h) (g/cm’) (m/s) - - - - 

1 2.0224 2.491 -- 
2 2.0216 2.49 1 7796 
3 2.0192 2.491 7536 
4 2.0208 2.491 8008 

Average velocity of increments 2-4: 7780 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/lO wt% DNPA 

Experimenter: E. James, Jr Date: May 14, 1954 

Shot no.: GMX-2-223-K; GMX-8-B-3 179 

Diameter: 0.125 in. Average density: 1.7479 g/cm” Voids: -1.0% 

Booster: lE15 detonator 

Increment Length Velocity 
no. b) W) ~ - - 

1 2.032 8333 
2 2.032 8335 
3 2.032 8323 

4 2.032 8327 
5 2.03 1 8348 
6 2.03 1 8304 

7 2.032 8322 

Average velocity of increments l-7: 8327 m/s 

Note: Fired at 79°F 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/lO wt% DNPA 

Experimenter: E. James, Jr. Date: April 20, 1954 

Shot no.: GMX-2-223-J; GMX-8-B-3 140 

Diameter: 0.143 in. Average density: 1.7480 g/cm’ Voids: -1.5% 

Booster: 1 E 15 detonator 

Increment Length Velocity 
no. (in.) (m/s) - - - 

1 2.032 8359 
2 2.032 8355 
3 2.03 1 8335 

4 2.03 1 8349 
5 2.03 1 8342 
6 2.03 1 8347 

7 2.032 8357 
8 2.032 8356 

Average velocity of increments 1-8: 8350 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/lO wt% DNPA 

Experimenter: E. James, Jr. Date: April 9,1954 

Shot no.: GMX-2-223-A; GMX-8-B-3139 

Diameter: 0.167 in. Average density: 1.7477 g/cm’ Voids: -1.5% 

Booster: lE15 detonator 

Increment Length Velocity 
no. W) W) - - - 

1 ___ ___ 

2 ___ ___ 

3 2.032 8367 

4 2.033 8372 
5 2.032 8367 
6 2.032 8364 

7 2.032 8369 
8 2.032 8363 

Average velocity of increments 3-8: 8367 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/lO wt% DNPA 

Experimenter: E. James, Jr. Date: April 9, 1954 

Shot no.: GMX-2-223-B; GMX-8-B-3 138 

Diameter: 0.200 in. Average density: 1.7477 g/cm’ Voids: 1.5% 

Booster: lE15 detonator 

Increment Length Velocity 
no. (in.) (4 - - - 

1 ___ ___ 

2 ___ 

3 2.032 8397 

4 2.032 8392 
5 2.032 8390 
6 2.032 8390 

7 2.032 8389 
8 2.032 8388 

Average velocity of increments 3-8: 8391 m/s 

469 



DETONATION VELOCITY DATA 

Material: 90 wt% RDX/lO wt% DNPA 

Experimenter: E. James, Jr. Date: May 14, 1954 

Shot no.: GMX-2-223-L; GMX-8-B-3 178 

Diameter: 0.250 in. Avaage density: 1.7479 g/cm” Voids: -1.0% 

BOOSter: lE15 detonator 

Increment Length Velocity 
no. (in.) WJ) - - - 

1 ___ --- 
2 ___ ___ 

3 2.032 8388 

4 2.032 8407 
5 2.032 8393 
6 2.032 8393 

7 2.032 8390 
8 2.032 8398 

Average velocity of increments 3-8: 8395 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/lO wt% DNPA 

Experimenter: E. James, Jr. Date: April 9, 1954 

Shot no.: GMX-2-223-C; GMX-8-B-3137 

Diameter: 0.333 in. Avaage density: 1.7480 g/cm’ Voids: -1.5% 

Booster: lEl5 detonator 

Increment Length Velocity 

no. 04 (m-4 - - - 
1 -__ -_ 
2 -__ -- 

3 2.03 1 8408 

4 2.032 8422 
5 2.032 8416 
6 2.032 8423 

7 2.032 8410 
8 2.032 8407 

Average velocity of increments 3-8: 8414 m/s 

471 



DETONATION VELOCITY DATA 

Material:. 90 wt% RDX/lO wt% DNPA 

Experimenter: E. James, Jr. Date: April 9, 1954 

Shot no.: GMX-2-223-D; GMX-8-B-3 136 

Diameter: 0.5000 in. Average density: 1.7475 g/cm’ Voids : -1.5% 

Booster: IE 15 detonator 

Increment Length Velocity 
no. (in.) Ws) ~ - ~ 

1 ___ ___ 
___ ___ 

3 2.032 8475 

4 2.032 8433 
5 2.032 8416 
6 2.032 8425 

7 2.032 8418 
8 2.032 8413 

Average velocity of increments 3-8: 8430 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/IO wt% DNPA 

Experimenter: E. James, Jr. Date: April 9, 1954 

Shot no.: GMX-2-223-E; GMX-8-B-3 135 

Diameter: 0.6450 in. Average density: 1.7477 g/cm” Voids: -1.5% 

Booskr: lE15 detonator 

Increment Length Velocity 
no. (in.) Ws) ~ - - 

1 _-- -__ 
2 __- -__ 

3 2.032 843 1 

4 2.032 8429 
5 2.032 8423 
6 2.032 8434 

7 2.03 1 8431 
8 2.032 8436 

Average velocity of increments 3-8: 843 1 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/lO w-t% DNPA 

Experimenter: E. James, Jr. Date: April 9, 1954 

Shot no.: GMX-2-223-F; GMX-8-B-3 134 

Diameter: 0.9020 in. Average density: 1.7477 g/cm’ Voids: -1.5% 

Booster: lE15 detonator 

Increment Length Velocity 
In (in.) (4 - - - 

1 --- -_ 
2 ___ -_ 

3 2.032 8444 

4 2.03 1 8444 
5 2.032 8442 
6 2.032 8434 

7 2.032 8423 
8 2.032 8428 

Average velocity of increments 3-8: 8436 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/lO wt% DNPA 

Experimenter: E. James, Jr. Date: May 14, 1954 

Shot no.: GMX-2-223-M; GMX-8-B-3 176 

Diameter: 1.000 in. Average density: 1.7479 g/cm’ Voids: N 1 .O 

Booster: 1 E 15 detonator 

Increment Length Velocity 
no. w w4 - - - 

1 -__ -__ 

2 -__ -__ 

3 1.5242 8428 

4 1.4941 8401 
5 1.5245 8432 
6 1.5247 844 1 

7 1.5242 8417 
8 1.5240 8427 
9 1.5247 8429 

Average velocity of increments 3-9: 8425 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/lO wt% DNPA 

Experimenter: E. James, Jr. Date: April 9, 1954 

Shot no.: GMX-2-223-G; GMX-8-B-3 132 

Diameter: 1.500 in. Average density: 1.7475 g/cm’ Voids: -1.5% 

Booster: IE I5 detonator 

Increment Length Velocity 
no. (in.) (4 - - .- 

1 1.500 --- 
2 1.500 --- 
3 1.500 --- 

4 2.000 8432 
5 2.000 8434 
6 2.000 8426 

7 2.000 8434 
8 2.000 8432 
9 2.000 8430 

Average velocity of increments 4-9: 843 1 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/lO wt% DNPA 

Experimenter: E. James, Jr. Date: April 9, 1954 

Shot no.: GMX-2-223-H; GMX-8-B-3 14 1 

Diameter: 1.5 in. Average density: 1.7475 g/cm’ Voids: -1.5% 

Booster: lE15 detonator 

Increment Length Velocity 
no. (in.) W) - - - 

1 2.000 8433 
2 2.000 8430 
3 2.000 8424 

4 2.000 8433 
5 2.000 844 1 
6 2.000 8431 

7 2.000 8434 
8 2.000 8432 

Average velocity of increments 1-8: 8432 m/s 
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DETONATION VELOCITY DATA 

Material: 88 wt% RDX/lO wt% pDNPA/2 wt% bDNPAd 

Experimenter: E. James, Jr. Date: June 28, 1954 

Shot no.: GMX-2-2904-D; GMX-8-B-3238 

Diameter: 0.333 in. Average density: 1.733 g/cm’ 

Booster: 1 E 15 detonator 

Increment Length Velocity 
no. w (m/s) - - - 

1 2.000 -- 
2 2.000 -- 
3 2.000 8318 

4 2.000 8313 
5 2.000 8321 
6 2.000 8318 

7 2.000 8316 
8 2.000 8307 

Average velocity of increments 3-8: 8316 m/s 
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DETONATION VELOCITY DATA 

Material: 88 wt% RDX/IO wt% p-DNPA/Z wt% b-DNPAd 

Experimenter: E. James, Jr. Date: June 28, 1954 

Shot no.: GMX-2-290-5-C; GMX-8-B-3237 

Diamehr: 0.500 in. Average density: 1.733 g/cm3 

Booster: lE15 detonator 

Increment Length Velocity 

no. 04 WI - - - 
1 2.000 --- 
2 2.000 --- 
3 2.000 8316 

4 2.000 8329 
5 2.ooo 8322 
6 2.000 8323 

7 2.000 8323 
8 2.000 8330 

Average velocity of increments 3-8: 8324 m/s 
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DETONATION VELOCITY DATA 

Material: 88 wt% RDX/IO wt% p-DNPA/2 wt% b-DNPAd 

Experimenter: E. James, Jr. Date: June 28, 1954 

Shot no.: GMX-2-290-4-B; GMX-8-B-3234 

Diameter: 1 in. Average density: 1.733 g/cm3 

Booster: I E I5 detonator 

Increment Length Velocity 
no. (in.) Wd - - - 

1 2.000 --- 
2 2.000 --- 
3 2.000 8339 

4 2.000 8333 
5 2.000 8332 
6 2.000 8362 

7 2.000 8337 
8 2.000 8334 

Average velocity of increments 3-8: 8340 m/s 



DETONATION VELOCITY DATA 

Material: 88 wt% RDX/lO wt% p-DNPA/2 wt% b-DNPAd 

Experimenter: E. James, Jr. Date: June 28, 1954 

Shot no.: GMX-2-290-5-A; GMX-8-B-3233 

Diameter: 2.000 in. Average density: 1.733 p/cm’ 

Booster: 1 El 5 detonator 

Increment Length Velocity 
no. (in) W) - - - 

1 2.000 --- 
2 2.000 --- 
3 2.000 8334 

4 2.000 8342 
5 2.000 8345 
6 2.000 8344 

7 2.cKnl 8353 
8 2.000 8319 

Average velocity of increments 3-8: 8340 m/s 
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DETONATION VELOCITY DATA 

Material: 85.6 wt% RDX/14.4 w-t% DNPA 

Experimenters M. J. Urizar Date: December 7,195 1 

Shut no.: GMX-2-4773 through 4778; GMX-g-FL-543 I 

Diameter: 1.5 in. Average density: 1.6207 g/cm’ Voids: 7.60% 

Booster: lE15 detonator and P-015 lens 

Increment Length Density Velocity 
no. (W (g/cd W) - - - - 

1 1.021 1.6045 --- 
2 1.021 I .6276 7980 
3 1.023 1.6211 --- 

4 1.021 1.6243 8024 
5 1.021 1.6343 8029 
6 1.020 1.6226 --- 

Average velocity of increments 2-5: 8011 m/s 
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DETONATION VELOCITY DATA 

Material: 85.6 wt% RDX/14.4 wt% DNPA 

Experimenters: M. J. Urizar Date: December 7, 1951 

Shot no.: GMX-24779 through -4784; GMX-g-FL-543 I 

Diameter: 1.5 in. Average density: 1.6788 g/cm’ Voids: 4.28% 

Booster: lEl5 detonator and P-01 5 lens 

Increment Length Density Velocity 
no. (in) (g/cm’) b.4 - - - - 

1 1.018 1.6816 --- 
2 1.019 1.6799 8135 
3 1.019 1.6799 -- 

4 1.021 1.6766 8238 
5 1.021 1.6766 8503 
6 1.020 1.6783 --- 

Average velocity of increments 2-5: 8292 m/s 
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DETONATION VELOCITY DATA 

Material: 85.6 wt% RDXI14.4 wt% DNPA 

Experimenters: M. J. Urizar Date: December 10, 1951 

Shot no.: GMX-2-4737, -4739, -4742, -4743, -4749; GMX-g-FL5432 

Diameter: 1.5 in. Average density: 1.7004 g/cm’ Voids: 247% 

Booster: 1El5 detonator and P-015 lens 

Increment Length Density Velocity 
no. (in) (g/m’) (m/s) - - - - 

1 1.138 1.6593 --- 
2 1.096 1.7072 8310 
3 1.102 1.7100 --- 

4 1.093 1.7119 8384 
5 1.092 1.7135 --- 

Average velocity of increments 2-4: 8347 m/s 
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DETONATION VELOCITY DATA 

Material: 85 wt% RDX/lS wt% DNPA 

Experimenter: M. J. Urizar Date: October 14, 1952 

Shot no.: GMX-2-12086, -12164, -12166, -12167, -12170; GMX-g-FL-6422 

Diameter: 0.5 in. Average density: 1.65 1 g/cm’ Voids: -4.7% 

Fabrication: Cold pressed for 2 minutes 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 0.5175 1.654 --- 
2 0.5 193 1.649 --- 
3 0.5 189 1.653 7989 

4 0.5217 1.650 --- 
5 0.5 190 1.651 7962 

Average velocity of increments 3-5: 7976 m/s 
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DETONATION VELOCITY DATA 

Material: 85 w-t% RDX/lS wt% DNPA 

Experimenter: M. J. Urizar Date: October 14,1952 

Shot no.: GMX-2-12081, -12082, -12084, -12172, -12173; GMX-g-FL-6421 

Diameter: 0.5 in. Average density: 1.652 g/cm’ Voids: -4.7% 

Fabrication: Cold pressed for 2 minutes 

BOOSter: lE15 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 0.5197 1.655 --- 
2 0.5 168 1.647 8021 
3 0.5 163 1.655 7723 

4 0.5190 1.649 7987 
5 0.5213 1.652 8380 

Average velocity of increments 2-5: 8028 m/s 



DETONATION VELOCITY DATA 

Material: 85 wt% RDX/lS wt% DNPA 

Experimenter: M. J. Urizar Date: October 15, 1952 

Shot no.: GMX-2-12181, -12183, -12187, -12188, -12190; GMX-g-FL-6424 

Diameter: 1 in. Average density: 1.655 g/cm” Voids: -4.7% 

Fabrication: Cold pressed, 50 lb for 2 minutes 

Booster: lE15 detonator and P-016 lens 

Increment Length Density Velocity 
no. Cm.1 (g/cm’) (m/s) - - - - 

1 1.020 1.657 --- 
2 1.019 1.652 7998 
3 1.017 1.654 8026 

4 1.017 1.655 8077 
5 1.016 1.657 8046 

Average velocity of increments 2-5: 8037 m/s 



DETONATION VELOCITY DATA 

Material: 80 wt% RDX/20 wt% DNPA (polymer and monomer, p = 1.44 g/cm’) 

Experimenter: F. DuBois Date: May 21, 1954 

Shot no.: GMX-2-260; GMX-8-B-3 180 

Diameter: 1.595 in. Average density: 1.725 g/cm’ 

Fabrication: Vacuum pressed, machined 

Booster: lEl5 detonator and Comp B 

Increnent Length Density Velocity 
no. w (e/cm3) Ws) - - - - 

1 3.875 1.717 -- 
2 3.875 1.726 8233 
3 3.875 1.726 8245 

4 3.875 1.727 8232 
5 3.875 1.727 8243 

Average velocity of increments 2-5: 8238 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/B wt% DNPA/2 wt% diisoctyl adipate 

Experimenter: E. James, Jr. Date: April 7, 1954 

Shot no.: GMX-2-22 l-5; GMX-8-B-3 122 

Diameter: 1.675 in. Average density: 1.724 g/cm’ Voids: -1.5% 

Booster: 1E 15 detonator 

Increment Length Density Velocity 
no. w (g/cm’) w4 - - - - 

1 4.000 --- -- 
2 4.000 1.724 8423 
3 4.ooo 1.723 8429 
4 4.000 1.724 8429 

Average velocity of increments 2-4: 8427 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/B wt% DNPA/2 wt% diisoctyl adipate 

Experimenter: E. James, Jr. Date: April 7, 1954 

Shot no.: GMX-2-221-3; GMX-8-B-3121 

Diameter: 1.675 in. Average dendty: 1.724 g/cm’ bide: -1.5% 

Fabrication: 1 lOT, vacuum pressed, 200 tons 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. (W (g/cm”) w4 - - - - 

1 4-m _-- -- 

2 4.000 1.723 8435 
3 4.000 1.723 8434 
4 4.000 1.725 8436 

Average velocity of increments 2-4: 8435 m/s 



DETONATION VELOCITY DATA 

Material: 95 wt% RDXIS wt% Exon 

Experimenter: J. B. Panowski Date: hgU8t 3, 1954 

Shot no.: GMX-2-332; GMX-8-B-3273 

Diameter: 1.625 in. Average density: 1.787 g/cm’ Voids: 0.8% 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. k.) (g/cm’) (m/s) --- 

1 3.000 1.787 --- 
2 3.000 1.787 8570 
3 3.000 1.787 8575 

4 3.000 1.787 8567 
5 3.aKl 1.788 8570 
6 3.000 1.787 8569 

7 3.000 1.788 8580 
8 3.000 1.788 8578 

Average velucity of increments 2-8: 8573 m/s 
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DETONATION VELOCITY DATA 

Material: 92 wt% RDX/B wt% Exon 

Experimenter: J. B. Panowski Date: July 13, 1954 

Shot no.: GMX-2-32@4; GMX-8-B-3235 

Diameter: 1.625 in. Average density: 1.785 g/cm3 Voids: 0.83% 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (m/s) w (g/cm31 - - 

1 4.ooo 1.783 --- 
2 4.ooo 1.785 8447 
3 4.000 1.785 8453 

4 4.000 1.784 8453 
5 4.000 1.786 8446 
6 4.000 1.785 8451 

7 4.ooo 1.785 8449 

Average velocity of increments 2-7: 8450 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/lO wt% Exon 

Experimenter: J. B. Panowski Date: August 3, 1954 

Shot no.: GMX-2-333; GMX-8-B-3274 

Diameter: 1.625 in. Average density: 1.787 g/cm’ Voids: 0.73% 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 3.000 1.786 --- 
2 2.996 1.787 8403 
3 3.000 1.787 8414 

4 3.000 1.787 8413 
5 3.000 1.787 8402 
6 3.000 1.787 8415 

7 3.000 1.787 8408 
8 3.000 1.787 8410 

Average velocity of increments 2-8: 8409 m/s 
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DETONATION VELOCITY DATA 

Material: 87.27 wt% RDX/l2.73 wt% Exon 4O@XR-61 

Experimenter: J. B. Panowski Date: June 28, 1954 

Shot no.: GMX-2-296-A; GMX-8-B-323 1 

Diameter: 0.200 in. Average density: 1.780 g/cm’ Voids: 1.00% 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. k.1 (g/cm3> (m/s) --- 

1 2.000 1.782 -- 
2 2.000 1.780 --- 
3 2.000 1.780 8261 

4 2.000 1.780 8264 
5 2.ooo 1.779 8254 
6 2.cmnI 1.779 8257 

7 2.000 1.779 8248 
8 2.000 1.779 8257 

Average velocity of increments 3-8: 8257 m/s 
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DETONATION VELOCITY DATA 

Material: 87.27 w-t% RDX/12.73 wt% Exon 400-XR-61 

Experimenter: J. B. Panowski Date: June 28, 1954 

Shot no.: GMX-2-296-C; GMX-8-B-3230 

Diameter: 0.250 in. Average density: 1.784 g/cm” Voids: 0.8% 

BOOster: lE15 detonator 

Increment Length Density 
no. Cm.) (g/cm’) - - 

1 2.000 1.782 
2 2.000 1.784 
3 2.000 1.784 

4 2.000 1.784 8289 
5 2.000 1.784 8279 
6 2.000 1.784 8289 

7 2.000 1.784 8280 
8 2.000 1.784 8285 

Velocity 

(m/s) 
___ 
___ 

8280 

Average velocity of increments 3-8: 8284 m/s 
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DETONATION VELOCITY DATA 

Material: 87.27 wt% RDX/12.73 wt% Exon 4NXR-61 

Experimenter: J. B. Panowski Date: June 28, 1954 

Shot no.: GMX-2-296-B; GMX-8-B-3229 

Diameter: 0.333 in. Average density: 1.784 g/cm’ Voids: 0.8% 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. (m/s) (in.) (g/cm”) - - 

1 2mO 1.782 --- 
2 2.m 1.783 --- 
3 2.000 1.784 8288 

4 2.000 1.784 829 1 
5 2.000 I .784 8300 
6 2.000 1.784 8304 

7 2.000 1.784 8295 
8 2.000 1.784 8297 

Average velocity of increments 3-8: 8296 m/s 
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DETONATION VELOCITY DATA 

Material: 87.27 wt% RDX/12.73 wt% Exon 400-XR-61 

Experimenter: J. B. Panowski Date: June 28, 1954 

Shot no.: GMX-2-296-D; GMX-8-B-3226 

Diameter: 0.500 in. Average density: 1.785 g/cm’ Voids: 0.8% 

Booster: 1 El 5 detonator 

Increment Length Density Velocity 
no. (m/s) w (s/cm’) ~ - 

1 2.000 1.786 --- 
2 2.000 1.783 --- 
3 2.000 1.785 8298 

4 2.000 1.785 8298 
5 2.000 1.784 8295 
6 2.000 1.785 8305 

7 2.000 1.784 8295 
8 2.000 1.785 8305 

Average velocity of increments 3-8: 8299 m/s 
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DETONATION VELOCITY DATA 

Material: 87.27 wt% RDX/12.73 wt% Exon 4WXR-61 

Experimenter: J. B. Panowski Date: June 28, 1954 

Shot no.: GMX-2-296-E; GMX-8-B-3225 

Diameter: 1.000 in. Average density: 1.784 g/cm3 Voids: 0.8% 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. (in.) (s/cm”) (m/s) - - - 

I 2.000 1.783 --- 
2 2.cKKl 1.786 --- 
3 2.000 1.784 8306 

4 2.000 1.784 8287 
5 2.000 1.784 8310 
6 2.ooo 1.784 8297 

7 2.000 1.784 8299 
8 2.000 1.784 8299 

Average velocity of increments 3-8: 8300 m/s 
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DETONATION VELOCITY DATA 

Material: 87.27 wt% RDX/12.73 wt% Exon 400-XR-61 

Experimenter: J. B. Panowski Date: June 28, 1954 

Shot no.: GMX-2-296-F; GMX-8-B-3224 

Diameter: 1.625 in. Average density: 1.784 g/cm3 Voids: 0.8% 

Booster: 1 E 15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - 

1 1.9375 1.784 --- 
2 1.9375 1.784 --- 
3 2.OOOo 1.784 8308 

4 2.0000 1.784 8311 
5 2.0000 1.784 8314 
6 2.0000 1.784 8308 

7 1.9375 1.785 8305 

Average velocity of increments 3-7: 8309 m/s 
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DETONATION VELOCITY DATA 

Material: 87.27 wt% RDX/12.73 wt% Exon 400-XR-61 

Experimenter: J. B. Panowski Date: June 28, 1954 

Shot no.: GMX-2-296-G; GMX-8-B-3223 

Diameter: 1.625 in. Average density: 1.784 g/cm3 Voids: 0.8% 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (ghm3> (m/s) - - - 

1 2.000 1.785 --- 
2 2.000 1.785 --- 
3 1.9375 1.785 8311 

4 1.9375 1.784 8318 
5 1.9375 1.784 8308 
6 1.9365 1.784 8311 

7 2.000 1.784 8300 

Average velocity of increments 3-7: 83 10 m/s 
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DETONATION VELOCITY DATA 

Material: 85 wt% RDX/IS w-t% Exon 

Experimenter: J. B. Panowski Date: August 3, 1954 

Shot no.: GMX-2-334; GMX-8-B-3272 

Diameter: 1.625 in. Average density: 1.780 g/cm’ voidt3: 0.95% 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. w (g/cm’) w9 - - P - 

1 3.000 1.780 -- 
2 3.000 1.778 8211 
3 3.000 1.779 8216 

4 3.000 1.780 8220 
5 3.000 1.780 8225 
6 3.000 1.781 8220 

7 3.000 1.781 8220 
8 3.000 1.780 8216 

Average velocity of increments 2-8: 8218 m/s 
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DETONATION VELOCITY DATA 

Material: 80 w-t% RDX/20 wt% Exon 

Experimenter: J. B. Panowski Date: August 3, 1954 

Shot no.: GMX-2-335; GMX-8-B-3271 

Diameter: 1.625 in. Average density: 1.777 g/cm’ Voids: 1.01% 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. (9 (p/cm’) (m/4 - - - - 

I 3.000 1.776 -- 
2 3.000 1.778 8039 
3 3.000 1.777 804 1 

4 3.ooo 1.778 804 1 
5 3sKKl 1.776 8043 
6 3.000 1.777 8043 

7 3.000 1.777 8040 
8 3.000 1.777 8039 

Average velocity of increments 2-8: 8041 m/s 
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DETONATION VELOCITY DATA 

Material: 75 wt% RDX/25 wt% Exon 

Experimenter: J. B. Panowski Date: August 3, 1954 

Shot no.: GMX-2-336; GMX-8-B-3270 

Diameter: 1.625 in. Average density: 1.770 g/cm’ Voids: 1.26% 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (gh?) (m/s) - - - 

1 3 .ooo 1.770 --- 
2 3.000 1.770 7875 
3 3.000 1.770 7867 

4 3.000 1.771 7867 
5 3.000 1.770 7866 
6 3.000 1.770 7871 

7 3.cKlo 1.770 7868 
8 2.998 1.770 7875 

Average velocity of increments 2-8: 7870 m/s 
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DETONATION VELOCITY DATA 

Mataiel: 5 1.93 wt% FLDX/7.24 wt% Exon 4O@XR-61/40.83 wt% lead 

Experimenter: M. J. Urizar Date: March 6, 1956 

Shot no.: GMX-2-917-B; GMX-8-B-3876 

Diameter: 1.625 in. Average density: 2.702 g/cm’ Voids: 2% 

Fabrication: Machined from 6-in. charges 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. W (g/cm31 W4 - - - - 

1 3.001 2.698 6742 
2 3.001 2.700 6735 
3 3.001 2.704 6737 

4 3.001 2.700 6738 
5 3.001 2.703 6735 
6 3.001 2.705 6736 

7 3.001 2.699 6741 
8 3.001 2.704 6736 
9 3.001 2.702 6752 

Average velocity of increments 1-9: 6739 m/s 
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DETONATION VELOCITY DATA 

Material: 5 1.93 wt% RDX/7.24 wt% Exon 400-XR-61/40.83 wt% lead 

Experimenter: M. J. Urizar Date: March 6, 1956 

Shot no.: GMX-2-917-A; GMX-8-B-3877 

Diameter: 3 in. Average density: 2.701 g/cm3 Voids: 2% 

Fabrication: Machined from 64. charges Unconfined 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. (4 (g/cm”, (m/s) - - - - 

I 4.000 2.697 6734 
2 4.000 2.702 6735 
3 4.000 2.700 6733 

4 4.000 2.704 6733 
5 4.000 2.701 6734 
6 4.000 2.703 6731 

7 4.000 2.703 6731 
8 4.000 2.700 6730 
9 4.000 2.703 6730 

Average velocity of increments l-9: 6732 m/s 
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DETONATION VELOCITY DATA 

Material: 33.82 wt% RDX/5.29 wt% Exon 400-XR-61/60.89 wt% lead 

Experimenter: M. J. Urizar Date: February 29, 1956 

Shot no.: GMX-2-916-B; GMX-8-B-3874 

Diameter: 1.625 in. Average density: 

Fabrication: Machined from 6-in. charges 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - 

I 3.001 3.642 5721 
2 3.000 3.654 5717 
3 3.001 3.648 5721 

4 3.001 3.65 I 5721 
5 3.000 3.648 5717 
6 3.001 3.648 5718 

7 3.001 3.646 5716 
8 3.001 3.653 5719 
9 3.000 3.646 5719 

3.648 g/cm’ Voids: I .6% 

Unconfined 

Average velocity of increments l-9: 5719 m/s 



DETONATION VELOCITY DATA 

Material: 33.82 wt% RDX/5.29 wt% Exon 400-XR-61/60.89 wt% lead 

Experimenter: M. J. Urizar Date: February 29, 1956 

Shot no.: GMX-2-916-A; GMX-8-B-3875 

Diameter: 3 in. Average density: 3.644 g/cm’ Voids: 1.6% 

Fabrication: Machined from 6-in. charges Unconfined 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (ds) - - - - 

I 4.001 3.66 1 5711 
2 4.001 3.660 5713 
3 4.000 3.657 5715 

4 4.cMlO 3.646 5718 
5 4.001 3.644 5716 
6 4.000 3.646 5716 

7 4.001 3.640 5716 
8 4.001 3.644 5717 
9 4.000 3.644 5711 

Average velocity of increments l-9: 57 15 m/s 
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DETONATION VELOCITY DATA 

Material: 23.23 wt% RDX/3.78 wt% Exon 400-XR-61/72.99 wt% lead 

Experimenter: M. J. Urizar Date: February 24, 1956 

Shot no.: GMX-2-915-A; GMX-8-B-3872 

Diameter: 3 in. Average density: 4.601 s/cm’ Voids: 1.4% 

Fabrication: Machined from 6-in. charges Unconfined 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 4.001 4.608 5014 
2 4.001 4.603 5013 
3 4.000 4.596 5013 

4 4.aIO 4.599 5012 
5 4.000 4.601 5012 
6 4.001 4.598 5011 

7 4.001 4.599 5010 
8 4.001 4.600 5010 
9 4.001 4.602 5011 

Average velocity of increments l-9: 50 12 m/s 



DETONATION VELOCITY DATA 

Material: 23.23 wt% RDX/3.78 wt% Exon 400-XR-61/72.99 wt% lead 

Experimenter: M. J. Urizar Date: February 24, 1956 

Shot no.: GMX-2-915-B; GMX-8-B-387 1 

Diameter: 1.625 in. Average density: 4.603 g/cm” voids: 1.4% 

Fabrication: Machined from &in. charges Unconfined 

Booster: lE15 detonator and Comp B 

Increment 
no. 

Length 
(in.) 

3.cMIl 4.605 5022 
3.001 4.603 5015 
3.001 4.604 5016 

3.001 4.603 5025 
3.001 4.603 5017 
3.001 4.603 5024 

3.001 4.599 5025 
3.001 4.600 5001 
3.001 4.603 5023 

Velocity 

(m/s) 

Average velocity of increments l-9: 5019 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/lO wt% Kel-F 

Experimenter: F. DuBois Date: October 27, 1953 

Shot no.: GMX-2-76A; GMX-8-B-283 1 

Diameter: 1 in. Average density: 1.653 g/cm’ Voids: 9.8% 

Fabrication: Cold pressed 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

I 1.048 1.655 --- 
2 

2.094 
1.652 --- 

3 1.652 7880 

4 
2.094 

1.652 --- 

5 1.652 7901 

Average velocity of increments 2-5: 7891 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/lO wt% Kel-F 

Experimenter: F. DuBois Date: October 27, 1953 

Shot no.: GMX-2-76-B; GMX-8-B-2832 

Diameter: I in. Average density: I .65 I g/cm’ Voids: 9.8% 

Fabrication: Cold pressed 

Booster : lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm”) (m/s) ~ - - - 

I 1.049 1.649 --- 
2 

2.094 
1.652 --- 

3 1.652 7898 

4 
2.094 

1.652 --- 

5 1.652 7892 

Average velocity of increments 2-5: 7895 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/lO wt% Kel-F 

Experimenter: F. DuBois Date: March 1 I, 1954 

Shot no.: GMX-2- 199; GMX-8-B-3096 

Diameter: 1.625 in. Average density: 1.792 g/cm’ Voids: 2.2% 

Fabrication: Vacuum pressed 

Booster : lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. w (B/cm3) (m/s) - P - 

1 3 1.788 -- 
2 3 1.791 8396 
3 3 1.791 8409 

4 3 1.793 8410 
5 3 1.792 8410 
6 3 1.794 8403 

Average velocity of increments 2-6: 8406 m/s 
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DETONATION VELOCITY DATA 

Material: 86.88 wt% RDX/13.12 wt% Kel-F 

Experimenter: J. B. Panowski Date: June 30, 1954 

Shot no.: GMX-2-3 10-A; GMX-8-B-3253 

Diameter: 1.675 in. Average density: 1.801 g/cm3 voids: -0.5% 

Booster: lEl5 detonator and P-01 6 lens 

Increment Length Density Velocity 
no. 04 (g/cm”) (m/s) - - - - 

1 4.000 1.801 --- 
2 2.aMI 1.801 8311 
3 2.cQO 1.801 8310 

4 2.cHIO 1.801 8308 
5 2.000 1.801 8310 

Average velocity of increments 2-5: 83 10 m/s 
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DETONATION VELOCITY DATA 

Material: 86.88 wt% RDX113.12 wt% Kel-F 

Experimenter: J. B. Panowski Date: June 30, 1954 

Shot no.: GMX-2-3 10-B; GMX-8-B-3254 

Diameter: 1.675 in. Average density: 1.802 g/cm3 Voids: 4.5% 

Booster: 1 E 15 detonator and P-O 16 lens 

Increment Length Density Velocity 
no. (in.) (s/cm”) (m/s) ~ - - - 

I 3.999 1.801 --- 
2 2.000 1.802 8323 
3 2.000 1.802 8287 

4 2.000 1.802 8300 
5 2.000 1.802 8297 

Average velocity of increments 2-5: 8302 m/s 

514 



DETONATION VELOCITY DATA 

Material: 86 wt% RDX 492/14 wt% Kel-F 

Experimenter: F. DuBois Date: December 16, 1953 

Shot no.: GMX-2-102-A; GMX-8-B-2930 

Diameter: 1.625 in. Average density: 1.804 g/cm’ Voids: 1.7% 

Fabrication: Vacuum pressed 

Booster: lE15 detonator and PBX 

Increment Length Density Velocity 
no. w (g/cm’) (m/s) - - - - 

I 1.500 I.804 8234 
2 I.500 1.804 8174 

Average velocity of increments 1 and 2: 8204 m/s 
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DETONATION VELOCITY DATA 

Material: 86 wt% RDX/14 wt% Kel-F 

Experimenter: F. DuBois Date: December 8, 1953 

Shot no.: GMX-2-102; GMX-8-B-2925 

Diameter: 1.625 in. Length: 3.25Oh. 

Average density: 1.804 g/cm’ voids: 1.75% 

Fabrication: Vacuum pressed 

Booster: 1E 15 detonator 

Increment Length Density Velocity 
no. W (s/cm’) (m/s) - - - 

1 3.250 1.805 -- 
2 3.250 1.804 8222 
3 3.250 1.801 8275 

4 3.250 1.805 8264 
5 3.250 1.803 8264 
6 3.250 1.803 8256 

Average velocity of increments 2-6: 8256 m/s 
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DETONATION VELOCITY DATA 

Material: 85 wt% RDX/lS wt% Kel-F 

Experimenter: J. B. Panowski Date: June 18, 1954 

Shot no.: GMX-2-294-A; GMX-8-B-32 1 I 

Diimeter: 0.333 in. Average density: 1.8 18 g/cm” Voids: 0.3% 

Boolrter: lEl5 detonator 

Increment Length Density Velocity 
no. 04 (e/cm’) (m/s) - - - - 

1 2.000 1.819 --- 
2 2.000 1.817 --- 
3 2.000 1.818 8251 

4 2.000 1.818 8253 
5 2.ooo 1.818 8255 
6 2.000 1.818 8263 

7 2.000 1.818 8263 
8 2.000 1.8 18 8280 

Average velocity of increments 3-8: 8261 m/s 
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DETONATION VELOCITY DATA 

Material: 85 wt% RDX/lS wt% Kel-F 

Experimenter: J. B. Panowski Date: June IS,1954 

Shot no.: GMX-2-294-B; GMX-8-B-3218 

Diameter: 0.500 in. Average density: 

Booster: lE15 detonator 

Increment Length Density 
no. (in.) (g/cm’) - - - 

1 2.000 1.823 
2 2.000 1.822 
3 2.000 1.823 

4 2.000 1.822 
5 2.000 1.822 
6 2.000 1.820 

7 2.000 1.821 
8 2.000 1.820 

Velocity 

(m/s) 
___ 
___ 

8306 

8327 
8304 
8293 

8296 
8311 

I .822 g/cm3 Voids: 0.3% 

Average velocity of increments 3-8: 8306 m/s 
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DETONATION VELOCITY DATA 

Material: 85 wt% RDX/15 wt% Kel-F 

ExperimeWer: J. B. Panowski Date: June 18, 1954 

Shot no.: GMX-2-294-C; GMX-8-B-322 1 

Diameter: 1.000 in. Average density: 1.823 g/cm’ Voids: 0.3% 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 2.000 1.822 --- 
2 2.000 1.823 -- 
3 2.000 1.822 8300 

4 2.000 1.823 83 10 
5 2.000 1.823 8311 
6 2.000 1.822 8303 

7 2.000 1.822 8304 
8 2.000 1.823 8319 

Average velocity of increments 3-8: 8308 m/s 
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DETONATION VELOCITY DATA 

Material: 84.5 wt% RDX/15.5 wt% Kel-F 

Experimenter: F. DuBois Date: January 29,1954 

Shot no.: GMX-2-144; GMX-8-B-3044 

Diameter: 1.625 in. Average density: 1.82 g/cm” voids: 0.9% 

Booster: 1 El 5 detonator 

Increment Length Density Velocity 
no. (in-1 (g/cm’) (m/s) - - - - 

1 ___ --- -_- 

2 4.ooo 1.820 8291 
3 4.000 1.820 8310 

4 4.000 1.820 8332 
5 4.000 1.820 8325 
6 4.000 1.820 8327 

Average velocity of increments 2-6: 83 17 m/s 



DETONATION VELOCITY DATA 

Material: 82.5 wt% RDX/l7.5 wt% Kel-F 

Experimenter: F. DuBois Date: November 4, 1953 

Shot no.: GMX-2-76E; GMX-8-B-2863 

Diameter: 1 in. Average density: 1.64 g/cm3 Voids: 11% 

Fabrication: Pressed 

BOOSW: lE15 detonator 

Increment Length Density 
no. (in:) (g/cm’) 

- - - 
1 --- --- 

2 
3 

4 1.0138 1.640 7649 
5 1.0142 1.640 --- 

6 1.0141 1.640 7663 

10 1.0141 1.640 -__ 

--_ ___ 

1.0148 1.639 

1.0142 1.640 --_ 

1.0142 1.640 7670 
1.0142 1.640 -__ 

Velocity 

(m& 

--_ 
--_ 
--_ 

Average velocity of increments 4-8: 766 1 m/s 
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DETONATION VELOCITY DATA 

Material: 80 wt% RDX/20 wt% Kel-F 

Experimenter: F. DuBois Date: March 5, 1954 

Shot no.: GMX-2-201; GMX-8-B-3 101 

Diameter: 1.625 in. Average density: 1.832 g/cm’ Voids: 0.8% 

Fabrication: Vacuum pressed 

Booster: 1E15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 4.c00 1.829 --- 
2 4.000 1.832 8210 
3 4.cKMl 1.832 8220 

4 4.000 1.833 8223 
5 4.000 1.832 8228 
6 4.000 1.832 8224 

Average velocity of increments 2-6: 8221 m/s 



DETONATION VELOCITY DATA 

Material: 77.3 wt% RDX/22.7 wt% Kel-F 

Experimenter: J. B. Panowski Date: May 24, 1954 

Shot no.: Gh4X-2-275; GMX-8-B-3 183 

Diameter: 1.675 in. Average density: 1.843 g/cm’ Voids: 0.2% 

Fabrication: Vacuum pressed, machined Unconfined 

Rooster: lEl5 detonator and Comp B 

hrement Length Density Velocity 
no. (in.) (s/cm’) (m/s) - - - - 

1 3.500 1.843 --- 
2 4.000 1.843 8112 
3 4.ooo 1.843 8150 

4 4.c00 1.843 8142 
5 4.000 1.843 8150 
6 4.cQo 1.844 8192 

Average velocity of increments 2-6: 8 149 m/s 
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DETONATION VELOCITY DATA 

Material: 75 w-t% RDX/25 wt% Kel-F 

Experimenter: F. DuBois Date: February 4, 1954 

Shot no.: GMX-2- 16 1; GMX-8-B-3060 

Diameter: 1.625 in. Average density: 1.850 g/cm” Voids: -0.3% 

Fabrication: Vacuum pressed 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (ds) - - - - 

I booster 1.849 --- 
2 4.000 1.851 8013 
3 4.000 1.851 8009 

4 4.000 1.850 8037 
5 4.000 1.850 8022 

Average velocity of increments 2-5: 8020 m/s 



DETONATION VELOCITY DATA 

Material: 75 wt% RDX/25 wt% Kel-F 

Experimenter: F. DuBois Date: February 11,1954 

Shot no.: GMX-2-145: GMX-8-B-3076 

Diameter: 1.625 in. Average density: 1.845 g/cm” Voids: 0.6% 

Fabrication: Vacuum pressed 

Booster: 1 E 15 detonator and Comp B 

Increment Length Density Velocity 
no. cm.1 (e/cm’) (m/s) - - - - 

1 4.000 1.842 --- 
2 4.000 1.845 8022 
3 4.000 1.845 8039 

4 4.000 1.845 8027 
5 4.000 1.846 8020 

Average velocity of increments 2-5: 8027 m/s 
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DETONATION VELOClTY DATA 

Material: 51.93 wt% RDX/40.83 wt% lead/7.24 wt% Kel-F 

Experimenter: M. J. Urizar Date: November 7, 1955 

Shot no.: GMX-2-846; GMX-8-B-38 16 

Diameter: 1.639 in. Average density: 2.741 g/cm’ Voids: 1.3% 

Booster: 1E15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) Ws) ~ - ~ - 

1 3.000 2.742 7050 
2 3.000 2.74 1 7045 
3 3.000 2.740 7062 

4 3.000 2.740 7052 
5 3.000 2.740 7062 
6 3.000 2.741 7067 

7 3.000 2.741 707 1 
8 3.000 2.740 7065 
9 3.ooo 2.740 7050 

Average velocity of increments 1-9: 7058 m/s 

526 



DETONATION VELOCITY DATA 

Material: 20 wt% RDX/55 wt% basic lead sulfate/25 wt% plastic 

Experimenter: J. B. Panowski Date: June 6, 1951 

Shot no.: GMX-2- 1960. -6 1. -62; GMX-8-FL-4498 

Diameter: 3 in. Average density: 3.9339 g/cm’ 

Booster: 1 E I5 detonator and P-40 lens 

Increment Length Density Velocity 
no. (in.) (g/cm”) W4 ~ ~ - ~ 

1 3.100 3.9286 --- 
2 3.120 3.9327 3592 
3 3.120 3.9403 3597 

Average velocity of increments 2 and 3: 3595 m/s 
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DETONATION VELOCITY DATA 

Material: 95 wt% RDX/S wt% Neoprene GNA 

Experimenter: J. B. Panowski Date: October 8, 1954 

Shot no.: GMX-2-451; GMX-8-B-3308 

Diameter: 1.625 in. Average density: 1.747 g/cm’ Voids: 0.74% 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. w (B/Qn’) Ws) - - - - 

1 4.ooo 1.747 --- 
2 4.ooo 1.747 8473 
3 4.ooo 1.747 8484 

4 4.000 1.748 8485 
5 4.ooo 1.747 8483 
6 4.000 1.748 8482 

7 4.000 1.746 8482 

Average velocity of increments 2-7: 8482 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/8 wt% NC/2 wt% TOF 

Experimenter: J. B. Panowski Date: March 20, 1954 

Shot no.: GMX-2-NC; GMX-8-B-3 109 

Diameter: 1.625 in. Average density: 1.704 g/cm’ 

Booster: 1 E I5 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 4.000 1.699 --- 
2 4.000 1.709 8308 
3 4.000 1.703 8302 
4 4.000 1.703 8308 

Average velocity of increments 2-4: 8306 m/s 

Material: 90 wt% RDX/8 wt% NC/2 wt% TOF 

Experimenter: J. B. Panowski Date: March 20, 1954 

Shot no.: GMX-2-NC; GMX-8-B-3 110 

Diameter: 1.625 in. Average density: 1.704 g/cm’ 

Booster: I El5 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) W4 - - ~ - 

1 4.000 1.697 --- 
2 4.000 1.706 8314 
3 4.000 1.705 83 14 
4 4.000 1.706 8316 

Average velocity of increments 2-4: 83 15 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/B wt% NC/2 wt% TOF 

Experimenter: J. B. Panowski Date: March 22, 1954 

Shot no.: GMX-2-NC; GMX-8-B-3 106 

Diameter: 1.625 in. Average density: 1.713 g/cm’ 

Booster: IE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm”) (m/s) - - - - 

1 3.000 1.712 --- 
2 3.000 1.713 8333 
3 3.000 1.713 8336 
4 3.000 1.713 8312 

Average velocity ef increments 2-4: 8327 m/s 

Material: 90 w-t% RDX/B wt% NC/2 wt% TOF 

Experimenter: J. B. Panowski Date: March 22, 1954 

Shot no.: GMX-2-NC; GMX-8-B-3 105 

Diameter: 1.625 in. Average density: 1.713 g/cm’ 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) Wcm’) W4 - - - - 

1 3.000 1.711 --- 
2 3.000 1.714 8321 
3 3.000 1.713 8329 
4 3.000 I.713 8344 

Average velocity of increments 2-4: 833 1 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/8 wt% NC/2 wt% TOF 

Experimenter: J. B. Panowski Date: April 13, 1954 

Shot no.: GMX-2-234-B; GMX-8-B-3 128 

Diameter: 1.625 in. Average density: 1.724 g/cm’ 

Booster: 1E15 detonator and Comp B 

Increment Length Density Velocity 
no. 64 (s/cm’) Ws) - - - - 

1 4.ooo 1.723 --- 
2 4.ooo 1 .I23 8374 
3 4.000 1.723 8373 

4 3.875 1.726 8377 
5 4.ooo 1.723 8362 

Average velocity of increments 2-5: 8372 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/8 wt% NC/2 wt% TOF 

Experimenter: J. B. Panowski Date: April 13, 1954 

Shot no.: GMX-2-234-A; GMX-8-B-3 127 

Diameter: 1.625 in. Average density: 1.724 g/cm” 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm31 w4 - - - - 

1 4.ooo 1.724 -- 
2 4.ooo I .723 8376 
3 4.ooo 1.724 8373 

4 4.000 1.724 8369 
5 4.ooo 1.724 8377 

Average velocity of increments 2-5: 8374 m/s 
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DETONATION VELOCITY DATA 

Material: 94 wt% RDX/3 wt% ParaW wt% PS 

Experimenter: J. B. Panowski Date: March 22, 1954 

Shot no.: GMX-2-2 19-3; GMX-8-B-3 108 

Diameter: 1.625 in. Average density: 1.704 g/cm’ 

Booster: 1E15 detonator and Comp B 

Increment Length Density Velocity 
no. (id (g/cm’) W) - - - - 

I 4.000 1.701 --- 
2 4.000 1.704 8396 
3 4.000 1.705 8369 
4 4.000 1.704 8370 

Average velocity of increments 2-4: 8378 m/s 

Material: 94 wt% RDX/3 wt% Paracril/3 wt% PS 

Experimenter: J. B. Panowski Date: March 22, 1954 

Shot no.: GMX-2-2 19-4; GMX-8-B-3 107 

Diameter: 1.625 in. Average density: 1.705 g/cm3 

Booster: 1 E 15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) ~ - ~ - 

1 4.000 1.704 --- 
2 4.000 1.705 8401 
3 4.000 1.705 8412 
4 4.000 I .705 8409 

Average velocity of increments 2-4: 8407 m/s 
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DETONATION VELOCITY DATA 

Material: 92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: E. James, Jr. Date: February 12, 1954 

Shot no.: GMX-2- 103-F; GMX-8-B-308 1 

Diameter: 0.167 in. Average density: 1.6875 g/cm” Voids: (0.5% 

Fabrication: Vacuum cast at 1 10°C under 15 000 psi 

Booster: lE15 detonator 

Increment Length Velocity 
no. (in.) w4 - - - 

1 -__ --- 
2 ___ -- 

3 2.0008 8140 

4 2.0005 8145 
5 2.CMIO5 8157 
6 2.0005 8127 

7 2.0005 8127 
8 2.0006 8159 

Average velocity of increments 3-8: 8 143 m/s 
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DETONATION VELOCITY DATA 

Material: 92 wt% RDX/6 w-t% PS/2 wt% DOP 

Experimenter: E. James, Jr. Date: February 12, 1954 

Shot no.: GMX-2-103-E; GMX-8-B-3084 

Diameter: 0.200 in. Average density: 1.6875 g/cm” Voids: (0.5% 

Booster : 1 E 15 detonator 

Increment Length Velocity 
no. w (m/s) - - - 

1 --- _-- 
2 _-_ _-- 

3 2.0007 8195 

4 2.0003 8194 
5 2.0005 8162 
6 2.0006 8161 

7 2.0010 8139 
8 2.0006 8164 

Average velocity of increments 3-8: 8 169 m/s 
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DETONATION VELOCITY DATA 

Material: 92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: E. James, Jr. Date: February 12, 1954 

Shot no.: GMX-2-103-D; GMX-8-B-3085 

Diameter: 0.250 in. Average density: 1.6875 g/cm” Voids: 0.5% 

Booster: 1 E 15 detonator 

Increment Length Velocity 
no. (in.) (m/s) - - ~ 

1 ___ 

2 ___ __- 

3 2.0002 8223 

4 2.0002 8198 
5 2.0003 8284 
6 2.0004 8168 

7 2.0004 8201 
8 2.0004 8203 

Average velocity of increments 3-8: 82 13 m/s 
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DETONATION VELOCITY DATA 

Material: 92 wt% FCDX/6 wt% PS/2 wt% DOP 

Experimenter: E. James, Jr. Date: February 12, 1954 

Shot no.: GMX-2-103-B; GMX-8-B-3089 

Diameter: 0.5000 in. Average density: 1.6875 g/cm’ Voids: (0.5% 

Booster: 1 El 5 detonator 

Increment Length Velocity 
no. (in.) WI - - - 

1 ___ ___ 

L --- --_ 

3 2.0005 8259 

4 2.0004 8235 
5 2.0001 8263 
6 2.0004 8259 

7 2.0005 8227 
8 2.0005 8275 

Average velocity of increments 3-8: 8253 m/s 
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DETONATION VELOCITY DATA 

Material: 92 wt% RDX/6 wt% PS/2 wt% DOP 

Experimenter: E. James, Jr. Date: February 12, 1954 

Shot no.: GMX-2- 103-A; GMX-8-B-3088 

Diameter: 1.000 in. Average density: 

Booster: lE15 detonator 

Increment Length Velocity 
no. 64 h4 - - - 

1 -__ ___ 
--- -__ 

3 2.0010 8260 

4 2.0007 8253 
5 2.0007 8267 
6 2.0007 8261 

7 2.0005 8283 
8 2.OQO5 8266 

1.6875 g/cm’ Voids: <0.5% 

Average velocity of increments 3-8: 8265 m/s 
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DETONATION VELOCITY DATA 

Material: 92 wt% RDX/6 wt% PS/2 wt% DOP at 64.54OF 

Expaimenkr: E. James, Jr. Date: January 5, 1954 

Shot no.: GMX-2-103-3; GMX-8-D-433 1 

Diameter: 2 in. Average density: 1.6874 g/cm3 Voids: (0.5% 

Booster: 1 El 5 detonator 

Increment Length Density Velocity 
no. W (B/cm31 (m/s) - - - - 

1 ___ __- _-- 
2 _-_ --- ___ 

3 1.9995 1.6872 828 1 

4 1.9990 1.6873 8269 
5 2.0005 1.6877 8276 
6 2.ooO5 1.6874 8291 

Average velocity of incrementa 3-6: 8279 m/s 
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DETONATION VELOCITY DATA 

Material: 92 wt% RDX/6 wt% PS/2 wt% DOP at 65.72OF 

Experimenter: E. James, Jr. Date: January 5, 1954 

Shot no.: GMX-2-103-7; GMX-8-D-4328 

Diameter: 0.500 in. Average density: 

Booster : lE15 detonator 

Increment Length Density Velocity 
no. k-1 (g/cm’) Ws) ~ - - - 

1 ___ ___ ___ 

2 ___ ___ ___ 

3 1.9998 1.6874 8267 

4 1.9998 1.6876 8268 

5 2.oooo 1.6876 8269 
6 1.9996 1.6869 --- 

1.6874 g/cm’ Voids: (0.5% 

Average velocity of increments 3-5: 8268 m/s 
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DETONATION VELOCITY DATA 

Material: 92 wt% RDX/6 wt% PS/2 wt% DOP at 68.03OF 

Experimenter: E. James, Jr. Date: January 5, 1954 

Shot no.: GMX-2-103-6; GMX-8-D-4332 

Diameter: 1.000 in. Average density: 1.6874 g/cm” Voids: (0.5% 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. WI (g/cm’) (m/s) - - - - 

1 ___ ___ ___ 

2 ___ _-- __- 

3 2.OOOo 1.6875 8286 

4 1.9990 1.6876 8279 
5 2.0005 1.6875 8270 
6 1.9995 1.6871 8269 

Average velocity of increments 3-6: 8276 m/s 

541 



DETONATION VELOCITY DATA 

Material: 92 wt% RDX/6 wt% PS/2 wt% DOP at 68.69OF 

Experimenter: E. James, Jr. Date: January 5, 1954 

Shot no.: GMX-2-103-8; GMX-8-D-4338 

Diameter: 0.500 in. Average density: 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. (W (g/cm’) (m/s) - - - - 

1 ___ _-_ --_ 
2 ___ -__ --_ 

3 1.9999 1.6874 8188 

4 1.9990 1.6872 8267 
5 1.9985 1.6875 8242 
6 1.9991 1.6868 8255 

1.6872 g/cm’ voids: (0.5% 

Average velocity of increments 3-6: 8238 m/s 
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DETONATION VELOCITY DATA 

Material: 92 wt% RDX/6 wt% PS/2 wt% DOP at 70°F 

Experimenter: E. James, Jr. Date: January 5, 1954 

Shot no.: GMX-2-103-5; GMX-8-D-4335 

Diameter: l.ooO in. Average density: 1.6869 g/cm” Voids: (0.5% 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. w (s/cm31 (m/s) - - - - 

1 _-- ___ ___ 

2 ___ _-- --_ 

3 1.9995 1.6868 8273 

4 2.OOoO 1.6866 8284 
5 1.9982 1.6874 8270 
6 2.0000 1.6868 8281 

Average velocity of increments 3-6: 8277 m/s 

543 



DETONATION VELOCITY DATA 

Material: 92 wt% RDX/6 wt% PS/2 wt% DOP at 71.79’F 

Experimenter: E. James, Jr. Date: January 5, 1954 

Shot no.: GMX-2-103-1; GMX-8-D-4337 

Diameter: 2 in. Average density: 1.6876 g/cm’ Voids: <0.5% 

Booster : 1 E I5 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

I --_ ___ ___ 

2 ___ __- ___ 

3 I .9995 1.6873 8266 

4 2.oooo 1.6877 8268 
5 2.0000 1.6879 8278 
6 1.9990 1.6874 8286 

Average velocity of increments 3-6: 8275 m/s 
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DETONATION VELOCITY DATA 

Material: 92 wt% RDX/6 wt% PSI2 wt% DOP at 71.79OF 

Experimenter: E. James, Jr. Date: January 5, 1954 

Shot no.: GMX-Z 103-4; GMX-8-D-4336 

Diameter: l.OKl in. Average density: 1.6874 g/cm’ Voids: (0.5% 

Booster: 1 El 5 detonator 

Increment Length Density Velocity 
no. 04 (g/cm’) W4 - - - - 

1 ___ ___ _-_ 

2 ___ ___ -__ 

3 2.oooo 1.6877 8283 

4 2.0005 1.687 I 8277 
5 2.0005 1.6868 8274 
6 2.0010 1.6878 8278 

Average velocity of increments 3-6: 8278 m/s 

54s 



DETONATION VELOCITY DATA 

Material: 91 wt% RDX/7 wt% PS/2 w-t% DOP 

Experimenter: E. James, Jr. Date: May 8, 1952 

Shot no.: GMX-8-B- 1220 

Diameter: 1.504 in. Average density: 1.627 g/cm’ Voids: 3.72% 

Booster: lE15 detonator and P-015 lens 

Increment Length Velocity 
no. (in.) (m/s) - - - 

1 ___ 

2 2.111 8029 
3 2.111 8019 

4 2.111 8041 
5 2.112 8043 
6 2.112 8027 

Average velocity of increments 2-6: 8032 m/s 
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DEI-ONATION VELOCITY DATA 

Material: 91 wt% RDX/7 wt% PS/2 wt% DOP 

Experimenter: E. James, Jr. Date: May 8, 1952 

Shot no.: GMX-H-B- 1208 

Diameter: 1.504 in. Average density: 1.628 g/cm3 Voids: 3.67% 

Booster: lE15 detonator and P-015 lens 

Increment Length Velocity 
no. (in.) w4 ~ - - 

I ___ -__ 

2 2.112 8028 
3 2.111 8043 

4 2.111 8052 
5 2.112 8021 
6 2.112 8043 

Average velocity of increments 2-6: 8037 m/s 
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DETONATION VELOCITY DATA 

Material: 91 wt% RDX/7 wt% PS/2 wt% DOP 

Experimenter: E. James, Jr. Date: May 8, 1952 

Shot no.: GMX-8-B-1219 

Diameter: 1.504 in. Average density: 1.630 g/cm’ Voids: 3.55% 

Booster : lE15 detonator and P-015 lens 

Increment Length Velocity 
no. (in.) (ds) ~ ~ - 

I _-- ___ 

2 2.111 8034 
3 2.11 I 8024 

4 2.112 8053 
5 2.111 8037 
6 2.112 8037 

Average velocity of increments 2-6: 8037 m/s 
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DETONATION VELOCITY DATA 

Material: 91 wt% RDX/7 wt% PS/2 wt% DOP 

Experimenter: E. James, Jr. Date: May 8, 1952 

Shot no.: GMX-8-B-1223 

Diameter: 1.504 in. Average density: 1.625 g/cm” Voids: 3.85% 

Booster: lE15 detonator 

Increment Length Velocity 
no. (in.) WI - - - 

1 ___ ___ 

2 2.112 802 1 
3 2.112 8050 

4 2.111 8049 
5 2.110 8015 
6 2.112 8056 

Average velocity of increments 2-6: 8038 m/s 
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DETONATION VELOCITY DATA 

Material: 91 wt% RDX/7 wt% PS/2 wt% DOP 

Experimenter: E. James, Jr. Date: May 8, 1952 

Shot no.: GMX-H-B- 1224 

Diameter: 1.504 in. Average density: 1.626 g/cm’ Voids: 3.79% 

Rooster: lE15 detonator and P-015 lens 

Increment Length Velocity 

no. 04 WI - - - 
1 --_ --- 

2 2.112 8057 
3 2.112 8039 

4 2.112 8056 
5 2.112 8038 
6 2.112 8003 

Average velocity of increments 2-6: 8039 m/s 
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DETONATION VELOCITY DATA 

Material: 90.77 wt% RDX/7.20 wt% PSj2.03 wt% DOP 

Experimenter: K. Fess Date: January 7, 1953 

Shot no.: GMX-2-12945; GMX-8-D-3821 

Diameter: 1.5 in. Average density: 1.59 1 g/cm’ 

Booster: 1E 15 detonator and P-040 lens 

Increment 
no. 

1 
2 
3 

4 0.9992 1.591 7869 
5 0.9995 1.591 7973 
6 1.0000 1.591 7937 

7 0.9998 1.591 7958 
8 1.0003 1.592 7915 
9 1.ooo 1.592 7917 

10 0.9998 1.592 7958 
11 0.9992 1.592 7908 
12 0.9992 1.592 7948 

13 0.9992 1.592 7948 
14 0.9992 1.592 7926 
15 1.000 1.592 7947 

Length Density 

(9 (g/cm’) 

0.9998 1.591 
0.9985 1.590 
0.9998 1.591 

Velocity 

W) 

--- 

7965 
8003 

Average velocity of increments 2-15 : 794 1 m/s 
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DETONATION VELOCITY DATA 

Material: 90.77 wt% RDX/2.03 wt% DOP/7.20 wt% PS 

Experimenter: K. Fess Date: January 7, 1953 

Shot no.: GMX-2- 12977; GMX-8-D-3822 

Diameter: 1.5 in. Average density: 1.593 g/cm3 

Booster: IE15 detonator and P-040 lens 

Increment 
no. 

2 
3 

4 1 .oooo 
5 0.9990 
6 0.9990 

7 0.999 1 
8 0.9992 
9 0.9990 

10 
11 
I2 

13 
14 

Length 
(in.) -- 

0.9990 
0.9989 
0.9992 

0.9990 
1.oooo 
1.oooo 

1.0000 
1.0003 

Density Velocity 

(g/cm’) Ws) 

1.592 7882 
I .592 7852 
1.593 7833 

1.593 
1.593 
1.593 

1.593 
1.593 
1.593 

1.593 
1.593 
1.593 

1.593 
1.593 

7957 
7974 
7919 

7927 
7946 
7932 

7917 
7977 
7930 

7964 
7983 

Average velocity of increments 1-14: 7928 m/s 
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DETONATION VELOCITY DATA 

Material: 90.7 wt% RDX/7.3 wt”h I’S/2 wt% DOP 

Experimenter: K. Fess Date: October 15, 1952 

Shot no.: GMX-2- I 1824; GMX-H-FL-6466 

Diameter: 1.625 in. Average density: 1.6230 g/cm’ 

Booster: I E 15 detonator and P-O I6 lens 

Increment 
no. 

4 I .OO3 1.6237 8036 
5 I .Oo2 1.6237 8010 
6 1.004 1.6238 7996 

10 1.002 1.6243 7960 
11 1.003 1.6243 8039 
12 1.003 1.6246 8044 

13 1.002 1.6246 7993 
14 1.003 1.6246 8013 
15 1.002 I .6246 8010 

Length Density 
(in.) (g/cm”) 

I .003 1.6236 
1.003 1.6237 
1.003 1.6237 

1.003 I .6240 8049 
I .004 1.6241 7996 
1.002 1.6242 8102 

Velocity 

(m/s) 
___ 

8018 
8018 

Average velocity of increments 2-15: 8020 m/s 
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DETONATION VELOCITY DATA 

Material : 90.7 wt% RDX/7.3 wt% PS/2 wt% DOP 

Experimenter: K. Fess Date: October 15, 1952 

Shot no.: GMX-2- 118 16; GMX-H-FL-6465 

Diameter: 1.625 in. Average density: 1.6260 g/cm’ 

Booster: 1 E 15 detonator and P-O 16 lens 

Increment Length 
no. (in.) 

1 
2 
3 

0.999 
1 .oOO 
1.002 

4 1.002 1.6261 7983 
5 1.003 1.6260 8056 
6 1.004 1.6259 803 1 

7 1.002 1.6258 7988 
8 I .003 1.6254 8046 
9 1.002 1.6254 8036 

10 1.002 1.6254 8018 
11 1.005 1.6255 8040 
12 1.003 1.6251 8011 

I3 
14 
15 

1.004 
1.003 
1.003 

Density 

kdcm’) 

1.6294 
1.6283 
1.6267 

Velocity 

Ws) 
___ 
___ 

8066 

1.6250 8065 
1.6250 804 1 
1.6250 8036 

Average velocity of increments 3-15: 8032 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% ball-milled RDX/9.8 wt% PWO.2 wt% DOP 

Experimenter: F. DuBois Dnte: May 18, 1953 

Shot no.: GMX-2-13394; GMX-8-B-2428 

Diameter: 1 in. Average density: 1.000 g/cm” Voids: 40.9% 

Fabrication: Slurry, pressed 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. 04 (g/cm”) W) ~ - 

1 2.0000 l.aMl f 0.001 --- 
2 2.oooo 1.000 f 0.001 5640 
3 2.oooo 1.000 f 0.001 5642 
4 2.0000 l.coo f 0.001 5662 

Average velocity of increments 2-4: 5648 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% ball-milled RDX/9.8 w-t% PWO.2 wt% DOP 

Experimenter: F. DuBois Date: May 18, 1953 

Shot no.: GMX-2-13393; GMX-8-B-2427 

Diameter: 1 in. Average density: 1.000 g/cm’ Voids: 40.9% 

Fabrication: Slurry, pressed 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (W (g/cm’) (m/s) - - 

1 2.0000 1.000 l 0.001 --- 
2 2.0000 1.000 l 0.001 5685 
3 2.0000 1.000 f 0.001 5645 
4 2.0000 1.000 f 0.001 5671 

Average velocity of increments 2-4: 5667 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/9.8 w-t% PS/O.2 wt% DOP 

Experimenter: F. DuBois Date: July 6, 1953 

Shot no.: GMX-2-13407; GMX-8-B-2566 

Diameter: 1 in. Average density: 1.305 g/cm3 

Fabrication: Slurry, pressed 

Booster: 1 El 5 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (ghm’) (m/s) - - - - 

1 2.0073 1.305 --- 
2 2.0068 1.305 6988 
3 2.0065 1.304 6978 
4 2.0065 1.304 7006 

Average velocity of increments 2-4: 6991 m/s 
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DETONATlON VELOCITY DATA 

Material: 90 wt% jar-milled RDX/9.8 wt% PWO.2 wt% DOP 

Experimenter: F. DuBois Date: July 14, 1953 

Shot no.: GMX-2-13419; GMX-8-B-2590 

Diameter: 1 in. Average den&y: 1.305 g/cm3 

Fabrication: Slurry, pressed 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (e/cm’) (m/s) - - - 

1 ___ __- -- 
2 ___ _-- --_ 

3 2.0070 1.305 6997 

4 2.0078 1.305 7032 
5 2.0055 1.305 7003 

Average velocity of increments 3-5: 7011 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% jar-milled RDX/9.8 wt% PS/O.2 wt% DOP 

Experimenter: F. DuBois Date: July 15, 1953 

Shot no.: GMX-Z 134 17; GMX-8-B-2589 

Diameter: 1 in. Average density: 1.452 g/cm3 

Fabrication: Slurry, pressed 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. 64 (g/cm”) W) - - - - 

1 _-- _-- ___ 
2 -_- __- _-- 

3 2.0100 1.452 7543 

4 2.0094 1.452 7515 
5 2.0093 1.452 7533 

Average velocity of increments 3-5: 7530 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% jar-milled RDw9.8 wt% PS/O.2 wt% DOP 

Experimenter: F. DuBois Date: July 14, 1953 

Shot no.: GMX-2-13414; GMX-8-B-2581 

Diameter: 1 in. Average density: 1.452 g/cm3 

Fabrication: Slurry, pressed 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. @G (s/cm’) W) ~ - - - 

1 ___ __- _-- 

2 2.0101 1.452 7570 
3 2.0111 1.452 7520 
4 2.0090 1.452 7566 

Average velocity of increments 2-4: 7552 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% NSJ-30B RDX/9.8 wt% PWO.2 wt% DOP 

Experimenter: F. DuBois Date: October 29, 1953 

Shot no.: GMX-2-76-D; GMX-8-B-2840 

Diameter: 1 in. Average density: 1.522 g/cm’ Voids: 10% 

Fabrication: Slurry, pressed 

Booster: 1 El 5 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm”) (m/s) - - - - 

I ___ ___ ___ 

2 ___ ___ ___ 

3 ___ -_ ___ 

4 1.024 1.520 --- 
5 1.024 1.520 7585 
6 1.022 1.524 --- 

7 1.022 1.524 7618 
8 1.023 1.523 --- 
9 1.023 1.523 7626 

Average velocity of increments 5-9: 7610 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% jar-milled RDX/9.8 w-t% PS/O.2 wt% DOP 

Experimenter: F. DuBois Date: July 14, 1953 

Shot no.: GMX-2- 134 15; GMX-8-B-2582 

Diameter: 1 in. Average density: 1.592 g/cm3 

Fabrication: Slurry, pressed 

Booster: 1 E 15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) ___ - - - 

1 __- ___ --_ 

2 2.0178 1.592 7986 
3 2.0167 1.592 --- 
4 2.0173 1.592 7971 

Average velocity of increments 2-4: 7979 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/9.8 wt% PS/O.2 wt% DOP 

Experimenter: F. DuBois Date: July 6, 1953 

Shot no.: GMX-2-13406; GMX-8-B-2567 

Diameter: 1 in. Average density: 1.592 g/cm3 

Fabrication: Slurry, pressed 

BOOSkr: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (B/cm’) W4 - - P - 

1 2.0176 --- --- 
2 2.0174 1.592 7975 
3 2.0198 1.592 7976 
4 2.0168 1.593 7987 

Average velocity of increments 2-4: 7979 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/8.5 wt% PSb.5 wt% DOP 

Experimenter: K. Fess Date: November 7, 1952 

shot no.: GMX-2-12330; GMX-8-FL-6467 

Diameter: 1.625 in. 

Boaster: P-040 lens 

Increment Length 
no. (in.) - - 

1 1.012 
2 1.010 
3 1.011 

4 1.010 
5 1.011 
6 1.011 

7 1.010 
8 1.011 
9 1.010 

10 1.010 
11 1.011 
12 1.011 

13 1.0105 
14 1.011 
15 1.011 

Average density: 1.607 g/cm’ 

Density Velocity 

Wm3) w4 

1.605 7916 
1.607 7959 
1.607 8017 

1.607 7925 
1.607 7976 
1.607 8077 

1.607 7933 
1.607 7925 
1.607 7989 

1.607 7986 
1.607 7984 
1.607 7984 

1.607 7975 
1.607 ___ 

1.607 -__ 

Average velocity of increments l-13: 7973 m/s 
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DETONATION VELOCIIY DATA 

Material: 90 wt% RDX/8.5 wt% PS/1.5 wt% DOP 

Experimenter: K. Fess Date: November 7, 1952 

Shot no.: GMX-2-12325; GMX-8-FL-6468 

Diameter: 1.625 in. Average density: 1.608 g/cm” 

Booster: lE15 detonator and P-016 lens 

Increment 
no. 

1 
2 
3 

4 1.010 1.609 7954 
5 1.011 1.608 7994 
6 1.011 1.608 8032 

7 1.010 1.608 7981 
8 1.010 1.608 8011 
9 1.010 1.608 7937 

10 1.010 1.608 8016 
11 1.010 1.608 8034 
12 1.010 1.608 7967 

13 1.011 1.608 8088 
14 1.010 1.608 7852 
15 1.011 I .608 ___ 

Length Density Velocity 
(in.) (s/cm’) w4 

1.011 1.609 7947 
1.011 1.609 8105 
I .OlO 1.609 7748 

Average velocity of increments l-14: 7976 m/s 
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DETONATION VELOCITY DATA 

Material: 90.77 wt% RDX/6.81 wt% DOP/1.92 wt% PS/O.5 wt% carbon 

Experimenter: K. Fess Date: January 7, 1953 

Shot no.: GMX-2-12964; GMX-8-D-3824 

Diameter: 1.5 in. Average density: I .600 g/cm’ 

Booster: I E I5 detonator and P-040 lens 

Increment 
no. 

4 1.0005 1.603 793 1 
5 0.9990 1.598 7939 
6 1.0040 1.603 7974 

7 0.9992 1.597 7966 
8 1.0010 1.602 7947 
9 0.999 1 1.596 7945 

10 1.0020 1.603 7926 
11 0.9992 1.596 795 1 
12 1.0010 1.603 7933 

13 0.9990 1.596 7937 
14 1.0008 1.604 7986 

Length Density Velocity 
(in.) (t&m’) Ws) 

0.9992 1.597 ___ 

0.9998 1.603 7938 
0.9989 1.597 7981 

Average velocity of increments 2-14: 7950 m/s 
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DETONATION VELOCITY DATA 

Material: 90.77 wt% RDX/6.81 wt”/b PS/1.92 wt% DOP/0.5 wt% carbon 

Experimenter: K. Fess Date: January 7, 1953 

Shot no.: GMX-2- 13065; GMX-8-D-3823 

Diameter: 1.5 in. Average density: 1.609 g/cm’ 

Booster: 1 E 15 detonator and P-040 lens 

Increment 
no. 

1 
2 
3 

4 1 BOO5 
5 1.0005 
6 1.0010 

7 I BOO5 
8 1.0007 
9 1.0010 

IO 
II 
12 

13 
14 
15 

Length 
(in.) 

I .0005 
1.0010 
1.0010 

1.0009 
1 BOO3 
1.0005 

1.0005 1.609 7914 
1.0005 1.609 7963 
1 BOO5 1.609 7998 

Density Velocity 

(g/cm’) (m/s) ~ ~ 
1.609 7993 
.609 7952 
.609 7940 

.609 7973 

.609 798 1 
,609 7947 

.609 7943 

.609 7977 
1 .609 7937 

.609 7989 

.609 7939 

.609 7934 

Average velocity of increments I-15 : 7959 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/9.2 wt% PS/O.5 wt% DOP/0.3 wt% resin 

Experimenter: E. James, Jr. Date: November 10, 1953 

Shot no.: GMX-2-93; GMX-8-B-2874 

Diameter: 1.509 in. Average density: 1.674 g/cm3 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) ___ - - - 

1 1.1205 1.674 --- 
2 1.1228 1.672 --- 
3 1.1231 1.673 8166 

4 1.1219 1.674 --- 
5 1.1225 1.675 8173 

Average velocity of increments 3-5: 8 170 m/s 



DETONATION VELOCITY DATA 

Material: 90 wt% RDX/9.2 wt% PWO.5 wt% DOP/0.3 wt% resin 

Experimenter: E. James, Jr. Date: November 10, 1953 

Shot no.: GMX-2-93; GMX-8-B-2873 

Diameter: 1.509 in. Average density: 1.673 g/cm’ 

Booster : lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m-4 - - - - 

1 1.1221 1.674 --- 
2 1.121 1.673 --- 
3 1.1209 I .673 8178 

4 1.121 1.673 --- 
5 1.122 1.673 8193 

Average velocity of increments 3-5: 8186 m/s 
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DETONATION VELOCITY DATA 

Material: 90 wt% RDX/9.2 wt% PS/O.5 wt% DOP/O.3 wt% resin 

Experimenter: E. James, Jr. Date: November 10, 1953 

Shot no.: GMX-2-94; GMX-8-B-2872 

Diameter: 1.508 in. Average density: 1.68 1 g/cm’ 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.1 (s/cm”) (m/s) ~ - - - 

1 1.1185 1.680 -- 
2 1.1196 1.680 --- 
3 1.1185 1.681 8187 

4 1.1185 1.681 --- 
5 1.1190 1.681 8186 

Average velocity of increments 3-5: 8 187 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% RDX/40 wt% potassium chloride 

Experimenter: K. Fess Date: September 30. 1952 

Shot no.: GMX-2- 11704: GMX-8-FL-6344 

Diameter: 3 in. Average density: 1.665 1 g/cm’ Voids: 11.17% 

Booster: 1 E 15 detonator and P-040 lens 

Increment Length 
no. (in.) 

2 
3 

4 0.500 1.6650 
5 0.500 1.6650 
6 0.500 1.6648 

10 0.500 1.6646 
II 0.500 1.6646 
12 0.500 1.6646 

13 
14 
15 

16 0.500 1.6643 6792 

0.500 
0.500 
0.500 

0.500 1.6646 
0.500 1.6646 
0.500 1.6646 

0.500 
0.500 
0.500 

Density 

(p/cm’) 

I .6662 
1.6656 
1.665 1 

I .6645 
I .6645 
1.6644 

Velocity 

Ws) 

-_. 

_-- 

6677 

-__ 

6891 

_-- 
--_ 

Average velocity of increments 8-16: 6787 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% RDX/40 wt”/6 potassium chloride 

Experimenter: K. Fess Date: September 30, 1952 

Shot no.: GMX-2- 11668; GMX-8-FL-6346 

Diameter: 3 in. Average density: 1.6666 g/cm’ Voids: 11.07% 

Booster: lE15 detonator and P-040 lens 

Increment Length Density 
no. (in.) (g/cm’) 

I 
2 
3 

4 0.500 1.6668 
5 0.500 1.6668 
6 0.500 1.6668 

7 0.500 
8 0.500 
9 0.500 

10 
11 
12 

13 
14 
15 

16 0.500 1.6663 6731 

0.500 
0.5ocl 
0.500 

0.500 
0.500 
0.500 

I .6669 
1.6669 
1.6669 

1 .6665 
1 .6664 
1.6664 

.6667 
-6667 
.6666 

.6665 
-6665 
.6665 

Velocity 

W) 

___ 
___ 

___ 

___ 

___ 

6833 
--_ 

--_ 
___ 

6783 

___ 
___ 
___ 

Average velocity of increments 8-16: 6782 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% RDX/40 wt% potassium chloride 

Experimenter: K. Fess Date: September 30, 1952 

Shot no.: GMX-2-I 1686; GMX-8-FL-6345 

Diameter: 3 in. Average density: 1.6675 g/cm’ Voids: 11.00% 

Booster: 1 E 15 detonator and P-040 lens 

Increment 
no. 

4 0.500 1 .6682 --- 
5 0.500 I .6682 --- 
6 0.500 1 .6681 --- 

7 0.500 1.6679 
8 0.500 1.6678 
9 0.500 1.6678 

10 
II 
12 

13 
14 
15 

16 0.500 1.6670 685 1 

Length 
(in.) 

0.500 
0.500 
0.500 

0.500 
0.500 
0.500 

0.500 
0.500 
0.500 

Density 

(g/cm’) 

1.6687 
1.6684 
1 

Velocity 

Ws) 

___ 
___ 

.6683 --- 

___ 

6969 

.6674 

.6673 

.6672 

1 
1 
1.6671 

.6672 

.6672 

_-- 

6792 

Average velocity of increments 8-16: 6871 m/s 
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DETONATION VELOCIIY DATA 

Material: 87.62 wt% RDXl12.38 wt% Saran E-242 

Experimenter: J. B. Panowski Date: August 31, 1954 

Shot no.: GMX-2-365-B; GMX-8-B-3284 

Diameter: 1.625 in. Average density: 1.7829 g/cm’ Voids: <l.O% 

Booster: 1 E 15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 3.ooo 1.7827 --- 
2 3.000 1.7832 8342 
3 3.ooo 1.7834 8347 

4 3.ooo 1.7828 8348 
5 3.ooo 1.7823 8339 

Average velocity of increments 2-5: 8344 m/s 
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DETONATION VELOCITY DATA 

Material: 87.62 wt% RDXl12.38 wt% Saran E-242 

Experimenter: J. B. Panowski Date: August 31, 1954 

Shot no.: GMX-2-365-A; GMX-8-B-3283 

Diameter: 1.625 in. Average density: 1.7837 g/cm’ Voids: (1.0% 

Booster: I E 15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.1 (g/cm’) (ds) 

1 3.cKlo 1.7838 --- 
2 3.000 1.7839 8336 
3 3.fKKl 1.7837 8356 

4 3.ooo 1.7835 8334 
5 3.ooo 1.7835 8339 

Average velocity of increments 2-5 : 834 1 m/s 
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DETONATION VELOCITY DATA 

Material: 88.6 wt% RDX/ll.4 wt% Silastic 160 

Experimenter: J. B. Panowski Date: April 20, 1954 

Shot no.: GMX-2-248-A; GMX-8-B-3 152 

Diameter: 1.625 in. Average density: 1.799 g/cm’ Voids: 2.01% 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (W (s/cm’) W4 - - - - 

I 4.000 1.798 --- 
2 4.ooo 1.799 8165 
3 4.OaO 1.801 8165 

4 4.000 1.799 8165 
5 4.000 1.800 8178 

Average velocity of increments 2-5 : 8 168 m/s 
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DETONATION VELOCITY DATA 

Material: 88.6 wt% RDX/ll.4 wt% Silastic 160 

Experimenter: J. B. Panowski Date: April 20, 1954 

Shot no.: GMX-2-248-B; GMX-8-B-3 145 

Diameter: 1.625 in. Average density: 1.801 g/cm” Voids: 2.01% 

Booster : IEl5 detonator and Comp B 

Increment Length Density Velocity 
no. w (g/cm’) WI - - - - 

1 4.000 1.800 --- 
2 4.000 1.801 8169 
3 4.000 1.801 8171 

4 4.000 1.801 8165 
5 4mo 1.801 8172 

Average velocity of increments 2-5 : 8 169 m/s 
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DETONATION VELOCITY DATA 

Material: 85 wt% RDX/IS wt% Silastic 160 

Experimenter: J. B. Panowski Date: April 20, 1954 

Shot no.: GMX-2-244-A; GMX-8-B-3 146 

Diameter: 1.625 in. Average density: 1.8 10 g/cm’ 

Booster: I E 15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) ___ - - - 

1 4.000 1.812 --- 
2 4.000 1.810 8003 
3 4.000 1.810 8004 

4 4.000 1.810 8001 
5 4.000 1.810 8001 

Average velocity of increments 2-5: 8002 m/s 
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DETONATION VELOCITY DATA 

Material: 85 wt% RDX/IS wt% Silastic 160 

Experimenter: J. B. Panowski Date: April 20, 1954 

Shot no.: GMX-2-244-B; GMX-8-B-3 15 1 

Diameter: 1.625 in. Average density: 1.8 10 g/cm’ 

Booster: 1El5 detonator and Comp B 

Increment Length Density Velocity 
no. w (s/cm’) (m/s) - - - - 

1 4.000 1.809 --- 
2 4.000 1.810 7996 
3 4.000 1.810 7994 

4 4.000 1.813 8004 
5 4.000 1.810 8015 

Average velocity of increments 2-5: 8002 m/s 

579 



DETONATION VELOCITY DATA 

Material: 83.3 wt% RDX/16.7 wt% Teflon 

Experimenter: J. B. Panowski Date: June 30, 1954 

Shot no.: GMX-2-307-B; GMX-B-B-3256 

Diameter: 1.625 in. Average density: 1.832 g/cm3 Voids: -1.5% 

Booster: 1E15 detonator and P-016 lens 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 4.000 1.830 --- 
2 2.000 1.833 8196 
3 2.000 1.831 8234 

4 2.000 1.833 8201 
5 2.000 1.833 8196 
6 2.000 1.833 8188 

Average velocity of increments 2-6: 8203 m/s 



DETONATION VELOCITY DATA 

Material: 83.3 wt% RDX/16.7 wt% Teflon 

Experimenter: J. B. Panowski Date: June 30, 1954 

Shot no.: GMX-2-307-A; GMX-B-B-3255 

Diameter: 1.625 in. Average density: 1.833 g/cm” Voids: -1.5% 

Booster: lE15 detonator and P-016 lens 

Increment Length Density Velocity 
no. W (g/cm’) (m/s) - - - - 

1 4.000 1.831 --- 

2 2.ooo 1.834 8201 
3 2.000 1.834 8225 

4 2.000 1.834 8224 
5 2.000 1.831 8233 
6 2.000 1.833 8184 

Average velocity of increments 2-6: 8213 m/s 
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DETONATION VELOCITY DATA 

Material: 85 wt% RDX/14 wt% Teflon/l wt% rubber 

Experimenter: F. DuBois Date: November 30, 1953 

Shot no.: GMX-2-107-A; GMX-B-B-29 11 

Diameter: 1 in. Average density: 1.665 g/cm3 Voids: 9.2% 

Fabrication: Roll-milled and pressed 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (s/cm”) W4 - - - - 

1 0.998 1.664 --- 
2 0.998 1.665 7709 
3 0.998 1.666 7728 

4 0.998 I .663 7735 
5 0.997 1.666 7739 

Average velocity of increments 2-5: 7728 m/s 

582 



DETONATION VELOCITY DATA 

Material: 85.1 wt% RDX/14.9 wt% TNT 

Experimenter: E. James, Jr. Date: March 11, 1954 

Shot no.: GMX-2-212-3; GMX-B-B-3104 

Diameter: 1.625 in. Average density: 1.737 p/cm’ Voids: 2.8% 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. (in.) (s/cm’) (m/s) - - - - 

1 --_ __- --- 

2 3.500 1.735 8351 
3 3.625 1.741 8358 

4 3.625 1.740 8344 
5 3.625 1.734 8352 

Average velocity of increments 2-5: 835 1 m/s 
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DETONATION VELOCITY DATA 

Material: 85 wt% RDX/IS wt% TNT 

Experimenter: R. K. Rohwer Date: June 5, 1951 

Shot no.: GMX-2-2101-210@1899-1898; GMX-B-FL4494 

Diameter: 1.5 in. Average density: 1.7520 g/cm’ 

Rooster: lE15 detonator and P-015 lens 

Increment Length Velocity 
no. (in.) Wd - - - 

1 1.009 --- 
2 1.009 8431 
3 1 .@I9 8348 
4 1.009 8515 

Average velocity of increments 2-4: 843 1 m/s 



DETONATION VELOCITY DATA 

Material: 85 wt% RDX/lS wt% TNT 

Experimenter: E. James, Jr. Date: March 11, 1954 

Shot no.: GMX-2-212-5; GMX-8-B-3103 

Diameter: 1.625 in. Average density: 1.733 g/cm’ Voids: 2.9% 

Booster: 1E15 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm”) (m/s) - - - - 

1 3.500 --- -- 
2 3.500 1.736 8354 
3 3.500 1.736 8362 

4 3.500 1.734 8352 
5 3.500 1.727 8333 

Average velocity of increments 2-5: 8350 m/s 
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DETONATION VELOCITY DATA 

Material: 85 wt% RDX/lS wt% TNT 

Experimenter: R. K. Rohwer Date: June 5, 1951 

Shot no.: GMX-2-1892, -93, -94, -97; GMX-B-FL4495 

Diameter: 1.5 in. Average density: 1.7520 g/cm’ 

Booster: 1E15 detonator and Pal5 lens 

Increment Length Velocity 
no. (in.) w4 ~- - 

1 1.009 _-- 

2 1 .OW 8403 
3 1.010 8328 
4 1.009 8348 

Average velocity of increments 2-4: 8360 m/s 



DETONATION VELOCITY DATA 

Material: 85 wt”/o RDX/IS wt% TNT 

Experimenter: R. K. Rohwer Date: June 5,1951 

Shot no.: GMX-2-2103, -2104, -2105, -2106; GMX-B-FL-4496 

Diameter: 1.5 in. Average density: 1.7520 g/cm’ 

Booster: lE15 detonator and P-015 lens 

Increment Length Velocity 
no. (in.) Ws) ~ - - 

1 1.009 --- 
2 1.011 ___ 

3 1.011 8392 
4 1.010 8382 

Average velocity of increments 3 and 4: 8387 m/s 
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DETONATION VELOCITY DATA 

Material: 80 wt% RDX/20 wt% TNT 

Experimenter: M. J. Urizar Date: June 22, 1954 

Shot no.: GMX-2-302-2; GMX-B-D-4632 

Diameter: 0.75 in. Average density: 1.200 g/cm’ Voids: 32.4% 

Fabrication: Pressed into tubes Confinement: 0.085-in.’ polystyrene 

Booster: lE15 detonator’ and P-016 lens 

Increment Length Density Velocity 
no. (W (g/cm’) (m/s) - - - - 

1 3.000 I.200 --- 
2 3.000 1.201 65 10 
3 3.000 1.200 6460 
4 3.000 1.200 6472 

Average velocity of increments 2-4: 6481 m/s 
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DETONATION VELOCITY DATA 

Material: 80 wt% RDX/20 wt% TNT 

Experimenter: M. J. Urizar Date: June 22, 1954 

Shot no.: GMX-2-302-1; GMX-8-D-463 1 

Diameter: 0.75 in. Average density: 1.20 1 g/cm’ Voids: 32.4% 

Fabrication: Pressed into tubes Confinement: 0.085-in. polystyrene 

Booster: 1 E 15 detonator 

Increment Length Density Velodty 
no. (in.) (g/cm’) (m/s) - - - - 

I 3.000 1.200 --- 
2 3.000 1.201 6487 
3 3.000 1.200 6508 
4 3.000 1.201 6471 

Average velucity of increments 24: 6489 m/s 
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DETONATION VELOCITY DATA 

Material: 80 wt% RDX/20 wt% TNT 

Experimenter: M. J. Urizar Date: September 3, 1954 

Shot no.: GMX-2-368-A; GMX-8-B-3292 

Diameter: 0.75 in. Average density: 1.200 g/cm’ Voids: 32.4% 

Fabrication: Pressed into tubes Confinement: 0.085-in. polystyrene 

Booster: 1 El 5 detonator 

Increment Length Density Velocity 
no. w (s/cm”) W) - - - - 

1 3 .ooo 1.198 --- 
2 3.000 1.199 -- 
3 3 .ooo I .200 6495 
4 3 .ooo 1.201 6507 

Average velocity of increments 3 and 4: 6501 m/s 
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DETONATION VELOCITY DATA 

Material: 80 wt% RDX/20 wt% TNT 

Experimenter: M. J. Urizar Date: June 22, 1954 

Shot no.: GMX-2-302-4; GMX-8-D-4634 

Diameter: 1 in. Average density: 1.200 g/cm’ Voids: 32.4% 

Fabrication: Pressed into tubes Confmement: 0.085-in. polystyrene 

Booster: 1 El 5 detonator 

Increment Length Density Velocity 
no. w (g/m’) W) - - ~ - 

1 3.000 1.200 --- 
2 3.000 I .200 6496 
3 3.000 1.200 6489 
4 3.000 1.200 6490 

Average velocity of increments 2-4: 6492 m/s 
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DETONATION VELOCITY DATA 

Material: 80 wt% RDX/20 wt% TNT 

Experimenter: M. J. Urizar Date: June 22, 1954 

Shot no.: GMX-2-302-3; GMX-8-D-4633 

Diameter: 1 in. Average density: 1.200 g/cm’ Voids: 32.4% 

Fabrication: Pressed into tubes Confinement: 0.085in. polystyrene 

Booster: 1 El 5 detonator 

Increment Length Density Velocity 
no. (ifi) (g/cm’) WI - - - - 

I 3.000 1.200 --- 
2 3.000 1.200 6501 
3 3.000 1.200 6492 
4 3.000 1.200 6485 

Awxage velocity of increments 2-4: 6493 m/s 
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DETONATION VELOCITY DATA 

Mat=ial: 80 wt% RDX/ZO wt% TNT 

Experimenter: M. J. Urizar Date: September 8, 1954 

Shot no.: GMX-2-368-B; GMX-8-B-3290 

Diameter: 1.0 in. Average density: 1.200 g/cm’ Voids: 32.4% 

Fabrication: Pressed into tubes Confinement: 0.085-in. polystyrene 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. (id (g/cm’) W) - - - - 

1 3.000 1.199 --- 
2 3sKKl 1.200 6511 
3 3.000 1.200 6522 
4 3.000 1.201 6508 

Average velocity of increments 2-4: 65 14 m/s 

593 



DETONATION VELOCITY DATA 

Material: 80 wt% RDX/ZO wt% TNT 

Experimenter: M. J. Urizar Date: September 8, 1954 

Shot no.: GMX-2-368-C; GMX-8-D-3288 

Diameter: 1.5 in. Average density : 1.200 g/cm’ Voids: 32.4% 

Fabrication: Pressed into tubes Confinement: 0.085-in polystyrene 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. 64 W~3) (m/s) - - - - 

1 3.000 1.200 --- 
2 3.000 1.200 6520 
3 3.000 1.200 6539 
4 3.000 1.200 6534 

Average velocity of increments 2-4: 6531 m/s 



DETONATION VELOCITY DATA 

Material: 80 w-t% RDX/20 wt% TNT 

Experimenter: M. J. Urizar Date: June 22, 1954 

Shot no.: GMX-2-302-5; GMX-8-D-4635 

Diameter: 1.5 in. Average density: 1.199 g/cm’ Voids: 32.4% 

Fabrication: Pressed into tubes Confinement: 0.085-in. polystyrene 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. (in-1 (g/cm’) WN - - - - 

1 3.000 1.199 --- 
2 3.000 1.199 6552 
3 3.000 1.199 6537 
4 3 .ooo 1.200 6509 

Average velocity of increments 2-4: 6533 m/s 
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DETONATION VELOCITY DATA 

Material: 80 wt% RDX/20 wt% TNT 

Experimenter: M. J. Urizar Date: June 22, 1954 

Shot no.: GMX-2-302-6; GMX-8-D-4636 

Diameter: 1.5 in. Average density: 1.199 g/cm’ Voids: 32.4% 

Fabrication: Pressed into tubes Confiiement: 0.085-in. polystyrene 

Booster: 1E15 detonator and Pal6 lens 

Increment Length Density Velocity 
no. (in.) (s/cm’) (m/s) - - - - 

1 3.000 1.200 --- 
2 3.000 1.199 6559 
3 3.ooo 1.199 6547 
4 3.ooo 1.199 6526 

Average velocity of increments 24: 6544 m/s 
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DETONATION VELOCITY DATA 

Material: 78.1 wt% RDX/21.9 wt% TNT 

Experimenter: M. J. Urizar Date: January 14, 1954 

Shot no.: GMX-2-129; GMX-8-D-4345 

Diameter: 2 in. Average density: 1.200 g/cm3 Voids: -30% 

Fabrication: Pressed into brass Confinement: 0.5-h. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (s/cm”) (m/s) - - P P 

1 2.000 1.200 --- 
2 2.ooo 1.200 -- 
3 2.000 1.200 6449 

4 2.000 1.200 6482 
5 2.000 I.200 6463 
6 2.000 1.200 6468 

7 2.000 1.200 6465 
8 2.000 1.200 6470 

Average velocity of increments 3-8: 6466 m/s 
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DETONATION VELOCITY DATA 

Material: 78.1 wt% RDX/2 1.9 wt% TNT 

Expaimenter: M. J. Urizar Date: January 14, 1954 

Shot no.: GMX-2-137; GMX-8-D-4347 

Diameter: 2 in. Average density: 1.200 g/cm” void8: 30% 

Fabrication: Pressed into brass Confinement: 0.5-in. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (W (s/cm’) (m/s) - - - - 

1 2.000 I.200 --- 
2 2.000 1.201 --- 
3 2.000 1.200 6476 

4 2.ooo 1.200 6450 
5 2.000 1.200 6463 
6 2.000 1.201 6496 

7 2.000 1.200 6461 
8 2.000 1.200 6466 

Average velocity of increments 3-8: 6469 m/s 
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DETONATION VELOCITY DATA 

Mateial: 80 wt% RDX/ZO wt% TNT 

Experimenter: M. J. Urizar Date: June 22, 1954 

Shot no.: GMX-2-302-7; GMX-8-D-4637 

Diameter: 3 in. Average density: I.201 g/cm” Voids: 32.4% 

Fabrication: Pressed into tubes Confinement: 0.085-in. polystyrene 

Booster: lE15 detonator and Pa)40 lens 

Increment Length Density Velocity 
no. (in.) (s/cm”) (m/s) - - - - 

1 6.000 1.199 -- 
2 6.000 1.201 6581 
3 6.000 1.201 6576 
4 6.000 1.201 6527 

Average velocity of increments 2-4: 6561 m/s 



DETONATION VELOClTY DATA 

Material: 80 wt% RDX/20 wt% TNT 

Experimenter: M. J. Urizar Date: June 22, 1954 

Shot no.: GMX-2-302-8; GMX-8-D-4638 

Diameter: 3 in. Average density: 1.200 g/cm” Voids: 32.4% 

Fabrication: Pressed into tubes Confmemettt: 0.085-in. polystyrene 

Booster: 1 El 5 detonator 

Increment Length Density Velocity 
no. (in.) (p/~‘) (m/s) - - - - 

1 6.000 1.200 --- 
2 6.000 1.200 6580 
3 6.000 1.200 6557 
4 6.000 1.200 6547 

Average velocity of increments 2-4: 6561 m/s 



DETONATION VELOClTY DATA 

Mat&al: 80 wt% RDX/20 wt% TNT 

Experimenter: M. J. Urizar Date: September 8, 1954 

Shot no.: GMX-2-368-D; GMX-8-B-3285 

Diameter: 3 in. Avmage density: 1.200 g/cm’ Voids: 32.4% 

Fabrication: Pressed into tubes Confmement: 0.085-in. polystyrene 

Booster : lEl5 detonator 

Increment Length Density Velocity 
no. (in.) (e/cm’) (4 - - - 

1 6.000 1.199 --- 
2 6.000 1.200 6563 
3 6.000 1.200 6570 
4 6.OCKI 1.200 6554 

Average velocity of increments 2-4: 6562 m/s 

601 



DETONATION VELOCITY DATA 

Material: 78.1 wt% RDX/21.9 wt% TNT 

Experimenter: M. J. Urizar Date: January 18, 1954 

Shot no.: GMX-2-141; GMX-8-D-4342 

Diameter: 4 in. Average density: 1.200 g/cm’ Voids: 30% 

Fabrication: Pressed into brass Confinement: l-in. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. W (s/cm’) (m/s) - - - - 

1 4.000 1.200 --- 
2 4.ooo 1.200 --- 
3 4.000 1.200 6514 

4 4.000 1.200 6469 
5 4.ooo 1.200 6497 
6 4.000 1.200 6499 

7 4.000 1.200 6518 
8 4.ooo 1.200 6511 

Average velocity of increments 3-8: 6501 m/s 



DETONATION VELOCITY DATA 

Material: 78.1 wt% RDX/2 1.9 wt% TNT 

Experimenter: M. J. Urizar Date: January 18, 1954 

Shot no.: GMX-2- 140; GMX-8-D-434 1 

Diameter: 4 in. Average density: 1.200 g/cm3 voids: 30% 

Fabrication: Pressed into brass Confilement: l-in. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in-) (dcd (m/s) - - - - 

1 4.000 1.200 --- 
2 4.000 1.200 -- 
3 4.000 1.200 6511 

4 4.000 1.200 6491 
5 4.000 1.200 65 10 
6 4.000 1.200 6499 

7 4.000 1.200 6495 
8 4.ooo 1.200 6507 

Average velocity of increments 3-8: 6502 m/s 



DETONATION VELOCITY DATA 

Material: 60 wt% RDX/40 wt% TNT 

Experimenter: M. J. Urizar Date: June 22, 1954 

Shot no.: GMX-2-301-2; GMX-8-D-4630 

Diameter: 0.75 in. Average density: 1.200 g/cm” Voids: 31.2% 

Fabrication: Pressed into tubes Continement: 0.085-in. polystyrene 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. (in.) (g&n’) (m/s) - - - - 

1 3.000 1.200 --- 
2 3.000 1.200 6275 
3 3.000 1.201 6255 
4 3.000 1.201 625 1 

Average velocity of increments 2-4: 6260 m/s 



DETONATION VELOCITY DATA 

Material: 60 wt% RDX/40 wt% TNT 

Experimenter: M. J. Urizar Date: June 22, 1954 

Shot no.: GMX-2-30 I- 1; GMX-8-D-4629 

Diameter: 0.75 in. Average density: 1.201 g/cm3 Voids: 3 1.2% 

Fabrication: Pressed into tubes Confinement: 0.085-in. polystyrene 

Booster: lEl5 detonator 

Increment Length Density Velocity 
no. 64 (s/~‘) WI ~ - - - 

1 3.000 1.200 --- 
2 3.000 1.201 6287 
3 3.000 1.201 6279 
4 3.000 1.201 624 1 

Average velocity of increments 2-4: 6269 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% RDX/40 wt% TNT 

Experimenter: M. J. Urizar Date: June 22, 1954 

Shot no.: GMX-2-301-3; GMX-8-D-4628 

Diameter: 1 in. Average density: 1.201 g/cm” Voids: 31.2% 

Fabrication: Pressed into tubes Confinement: 0.085~in. polystyrene 

Booster: lEl5 detonator and P-016 lens 

Increment Length Density Velocity 
no. On.) (s/cm3) W4 - - - - 

1 3.000 1.201 --- 
2 3.000 1.201 6298 
3 3.000 1.201 6282 
4 3.000 1.200 6270 

Average velocity of increments 2-4: 6283 m/s 



DETONATION VELOCITY DATA 

Material: 60 wt% RDX/40 wt% TNT 

Experimenter: M. J. Urizar Date: June 22, 1954 

Shot no.: GMX-2-301-4; GMX-8-D4627 

Diameter: 1 in. Average density: 1.201 g/cm’ Voids: 3 1.2% 

Fabrication: Pressed into tubes Confinement: 0.085in. polystyrene 

Booster: 1 E 15 detonator 

Increnent Length Density Velocity 
no. (id (e/Qn’) (m/s) - - - - 

1 3.000 1.201 -- 
2 3.000 1.201 6293 
3 3.000 1.201 6283 
4 3.000 1.201 6275 

Average velocity of increments 2-4: 6284 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% RDX/40 w-t% TNT 

Experimenter: M. J. Urizar Date: June 22, 1954 

Shot no.: GMX-2-301-6; GMX-8-D-4626 

Diameter: 1.5 in. Average density: 1.200 g/cm’ Voids: 3 I .2% 

Fabrication: Pressed into tubes Confinement: 0.085-k polystyrene 

Booster: 1E15 detonator and P-016 lens 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 3.000 I.200 --- 
2 3.000 1.200 6384 
3 3.000 1.200 6313 
4 3.000 1.200 6297 

Average velocity of increments 2-4: 633 1 m/s 



DETONATION VELOCITY DATA 

Material: 60 wt% RDX/40 wt% TNT 

Experimenter: M. J. Urizar Date: June 22, 1954 

Shot no.: GMX-2-301-5; GMX-8-D-4625 

Diameter: 1.5 in. Average density: 1.200 g/cm’ Voids: 3 1.2% 

Fabrication: Pressed into tubes Confmement: 0.085-in. polystyrene 

Booster: 1E15 detonator and P-016 lens 

Increment Length Density Velocity 
no. w (g/cm”) WI - - - - 

1 3.000 1.200 --- 
2 3.ooo 1.200 6350 
3 3xwO 1.200 6347 
4 3.000 1.200 --- 

Average velocity of increments 2 and 3: 6349 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% RDX/40 wt% TNT 

Experimenter: M. J. Urizar Date: June 22, 1954 

Shot no.: GMX-2-301-8; GMX-8-D-4624 

Diameter: 3 in. Average density: 1.201 g/cm’ Voids: 31.2% 

Fabrication: Pressed into tubes Confmement: 0.085-in. polystyrene 

Booster: lE15 detonator 

Increnent Length Density Velocity 
no. (in.) (s/cm’) WI - - - - 

1 6.000 1.201 -- 
2 6.000 1.201 6385 
3 6.000 1.201 6372 
4 6.000 1.201 6342 

Average velocity of increments 2-4: 6366 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% RDX/40 WI% TNT 

Experimenter: M. J. Urizar Date: June 22, 1954 

Shot no.: GMX-2-301-7; GMX-8-D-4623 

Diameter: 3 in. Average density: 1.20 1 g/cm’ Voids: 31.2% 

Fabrication: Pressed into tubes Confinement: 0.085-in. polystyrene 

Booster: lEl5 detonator 

Increment Length Density Velocity 
no. (in-) (g/cm”) b.4 - - - - 

1 6.000 1.201 -- 
2 6.000 1.201 6396 
3 6.000 1.201 6370 
4 6.000 1.201 6355 

Average velocity of increments 24: 6374 m/s 
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DETONATION VELOCITY DATA 

Material: 70 wt% RDX/30 w-t% zirconium hydride 

Experimenter: F. DuBois and K. Fess Date: August 11, 195 1 

Shot no.: GMX-2-825B (1); GMX-8-FL-4845 

Diameter: 1.024 in. Average density: 2.19 17 g/cm’ 

Booster: lE15 detonator, P-040 lens, and l-in. Comp B 

Average velocity of increments: 7280 m/s 

Material: 63.3 wt% RDX/29.9 wt% zirconium hydride/5.3 wt% PSl1.5 wt% DOP 

Experimenter: F. DuBois Date: December 17, 1953 

Shot no.: GMX-2-I 13; GMX-8-FL-7492 

Diameter: 1.625 in. Average density: 2.087 g/cm’ Voids: -0.5% 

Fabrication: Vacuum pressed 

Booster: IEI 5 detonator and Comp B 

Increment Length Density Velocity 
no. WI (&m3) (m/s) - - - - 

I 3.503 2.085 --- 
2 3.502 2.088 7395 
3 3.504 2.088 7369 
4 3.503 2.088 7350 

Average velocity of increments 2-4: 7371 m/s 
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DETONATION VELOCITY DATA 

Material: 61 wt% RDX/32.9 wt% zirconium hydride/4.8 wt% PS/l.3 wt% DOP 

Experimenter: F. DuBois Date: March 8, 1954 

Shot no.: GMX-2-209; GMX-8-B-3102 

Diameter: 1.625 in. Average density: 2.148 g/cm’ Voids: 2.4% 

Fabrication: Vacuum pressed 

Booster: IEI 5 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) W4 - - - - 

1 4.OOq 2.146 --- 
2 4.000 2.148 7305 
3 4.000 2.147 7289 

4 4.000 2.148 7314 
5 4.000 2.148 7289 
6 4.000 2.148 7295 

Average velocity of incranents 2-6: 7298 m/s 
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DETONATION VELOCITY DATA 

Material: TATB 

Experimenter: M. J. Urizar Date: September 28, 1964 

Shot no.: GMX-Z 1662-A; GMX-8-E-1986 

Diameter: 1 in. Average density: 1.862 g/cm’ voids: -3% 

Fabrication: Pressed 

Increment 
no. 

1 
2 
3 

4 1.0278 1.867 
5 1.0289 1.871 
6 1.0380 1.877 

7 1.0428 1.876 
8 1.0388 1.876 
9 1.0428 1.876 

10 

Length Density 
(W (g/cm’) 

0.9959 1.783 
1.0041 1.855 
1.0075 1.863 

1.0429 1.876 

Average velocity of increments 3-10: 7645 m/s 
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DETONATION VELOCITY DATA 

Material: TATB 

Experimenter: M. J. Urizar Date: September 28, 1964 

Shot no.: GMX-2-1662-B; GMX-8-E- 1985 

Diamber: 1 in. Average density: 1.866 g/cm’ Voids: -3% 

Increment Length Density 
no. (iG (g/cm’) --- 

1 0.998 1 1.820 
2 0.948 1 1.853 
3 1.0412 1.863 

4 1.0281 1.866 
5 1.0340 1.878 
6 1.0352 1.874 

7 1.0427 1.875 
8 1.0427 1.875 
9 1.0428 1.877 

10 1.0340 1.876 

Average velocity of increments 3- 10: 7672 m/s 

615 



DETONATION VELOCITY DATA 

Material: TATB 

Experimenter: M. J. Urizar Date: September 28, 1964 

Shot no.: GMX-2-1663-A; GMX-8-E-1991 

Diameter: 2 in. Average density: 1.870 g/cm’ Voids: -3% 

Fabrication: Pressed 

Increment Length Density 
no. 

1 
2 
3 

(in.) (g/cm’) - - 
0.9792 1.879 
0.9800 1.868 
0.970 1 1.877 

4 0.9900 1.873 
5 0.9955 1.876 
6 0.9893 1.869 

7 0.9798 1.876 
8 0.9800 1.871 
9 0.9900 1.875 

10 0.9900 1.874 
11 0.9801 1.873 
12 0.9891 1.875 

13 0.9899 1.873 
14 0.9799 1.875 
15 0.9898 1.874 

16 0.9892 1.873 
17 0.9800 1.875 
18 0.9892 1.874 

19 0.9798 1.874 
20 0.9799 1.875 

Average velocity of increments 6-20: 7724 m/s 
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DETONATION VELOCITY DATA 

Material: TATB 

Experimenter: M. J. Urizar Date: October 22, 1964 

Shot no.: GMX-2-1663-B; GMX-8-E-1993 

Diameter: 2 in. Average density: 1.874 g/cm’ Voids: -3% 

Fabrication: Pressed 

Increment 
no. 

1 
2 
3 

(in.) 

0.9815 
1.8790 
1.9810 

Density 

(g/cm’) 

1.879 
1.868 
1.875 

4 1.9755 1.870 
5 1.9810 1.875 
6 0.9850 1.872 

7 1 .oOOo 1.878 
8 0.9800 1.872 
9 1 .OOOO 1.876 

IO 0.9800 1.872 
11 0.9848 1.875 
12 0.9800 1.872 

13 0.9900 I .875 
14 0.9800 1.873 
15 0.9800 1.874 

16 0.9800 1.874 
17 0.9800 1.874 
18 0.9800 1.874 

19 0.9850 1.875 

Average velwity of increments 6-19: 7725 m/s 
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DETONATION VELOCITY DATA 

Material: Tetryl 

Experimenter: E. James, Jr. Date: July 26, 1954 

Shot no.: GMX-2-276-G; GMX-8-3264 

Diameter: 0.250 in. Average density: 1.687 g/cm’ Voids: -1.4% 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. w We’) (m/s) - - - - 

1 2.032 1.684 -- 
2 2.032 
3 2.032 

4 2.032 
5 2.032 
6 2.032 

1 
1 
.684 --- 
.694 7548 

.692 7497 

.686 75 13 

.681 7500 

7 2.032 1.685 7507 
8 2.032 1.683 7499 

Average velocity of increments 3-8: 75 11 m/s 
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DETONATION VELOCITY DATA 

Material: Tetryl 

Expaimenter: E. James, Jr. Date: July 26, 1954 

Shot no.: GMX-2-276-F; GMX-8-3263 

Diameter: 0.333 in. Average density: 1.692 g/cm’ voids: -1.4% 

Booster: IEI 5 detonator 

Increment Length Density Velocity 
no. W (g/cm’) Ws) - - - - 

1 2.032 1.690 --- 
2 2.032 1.689 -- 
3 2.032 1.694 7528 

4 2.032 1.690 7516 
5 2.032 1.695 7523 
6 2.032 1.688 75 18 

7 2.032 1.693 7538 
8 2.032 1.694 7521 

Average velocity of increments 2-8: 7524 m/s 
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DETONATION VELOCITY DATA 

Material: Tetryl 

Experimenter: E. James, Jr. Date: July 26, 1954 

Shot NH).: GMX-2-276-E; GMX-8-3262 

Diameter: 0.400 in. Average density: 1.694 g/cm’ Voids: -1.4% 

Booster: 1 El 5 detonator 

Increment Length Density Velocity 
no. w4 (g/cm’) (m/s) - - - 

1 2.031 1.690 --- 
2 2.032 1.691 -- 
3 2.032 1.695 7547 

4 2.032 1.695 7518 
5 2.032 1.693 7537 
6 2.032 1.694 7538 

7 2.032 1.693 7529 
8 2.032 1.696 7527 

Average velocity of increments 3-8: 7533 m/s 
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DETONATION VELOCITY DATA 

Material: Tetryl 

Experimenter: E. James, Jr. Date: July 26, 1954 

Shot no. : GMX-2-276-D; GMX-8-3260 

Diameter: 0.500 in. Average density: 1.6892 g/cm’ Voids: -1.5% 

Booster: 1 El 5 detonator 

Increment Length Density Velocity 
no. (d (e/cm’) (m/s) - - - - 

1 2.032 1.697 --- 
2 2.032 1.681 --- 
3 2.032 1.685 7515 

4 2.032 1.690 7521 
5 2.032 1.694 7522 
6 2.032 1.688 7510 

7 2.032 1.696 7542 
8 2.033 1.680 7500 

Average velocity of increments 3-8: 75 18 m/s 
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DETONATION VELOCITY DATA 

Material: Tetryl 

Experimenter: E. James, Jr. Date: July 26, 1954 

Shot no.: GMX-2-276-C; GMX-8-3259 

Diameter: 0.667 in. Average density: 1.687 g/cm’ Voids: -1.5% 

Booster: 1 El 5 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

I 2.032 1.683 --- 
2 2.032 1.683 --- 
3 2.032 1.687 7543 

4 2.032 1.681 7522 
5 2.032 1.683 7509 
6 2.032 1.686 7501 

7 2.032 1.692 7529 
8 2.032 1.692 7529 

Average velocity of increments 3-g: 7522 m/s 
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DETONATION VELOCITY DATA 

Material: Tetryl 

Experimenter: E. James, Jr. Date: July 26, 1954 

Shot no.: GMX-2-276-B; GMX-8-3258 

Diameter: 1 .OOO in. Average density: 1.693 g/cm3 Voids: -1.4% 

Booster: 1E15 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

I 2.032 1.687 --- 
2 2.032 1.686 --- 
3 2.032 I .692 7528 

4 2.032 1.694 7545 
5 2.032 1.692 7539 
6 2.032 1.693 7547 

7 2.032 1.692 7536 
8 2.032 1.692 7542 

Average velocity of increments 3-8: 7540 m/s 
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DETONATION VELOCITY DATA 

Material: Tetryl 

Experimenter: E. James, Jr. Date: July 26, 1954 

Shot no. : GMX-2-276-A; GMX-8-B-3257 

Diameter: 2.OW in. Average density: 1.685 g/cm’ voids: -1.9% 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. 64 (g/cd (m/s) - - - - 

1 2.03 1 1.683 --- 
2 2.032 1.684 --- 
3 2.032 1.684 7516 

4 2.032 1.685 7509 
5 2.032 1.686 7525 
6 2.032 1.687 7514 

7 2.03 1 1.684 7519 
8 2.032 1.687 7522 

Average velocity of increments 3-8: 75 18 m/s 
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DETONATION VELOClTY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: February II, 1955 

Shot no.: GMX-2-558-A and -B; GMX-8-D-4965 

Diameter: 0.75 in. Average density: 0.900 g/cm3 Voids: 45.5% 

Fabrication: Pressed into tubes Confinement: 0.25-in. wall Dual 

Booster: IE I5 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) b-h) ~ - - - 

I 3.000 0.901 --- 
2 3.001 0.900 4605 
3 3.000 0.900 4604 

4 3.001 0.900 4594 
5 3.001 0.901 4588 
6 3.001 0.900 4589 

7 3.001 0.900 4597 
8 3.000 0.900 4593 

Average velocity of increments 2-8: 4596 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: September 15, 1955 

Shot no.: GMX-2-782; GMX-8-B-3760 

Diameter: 0.7683 in. Average density: 0.900 g/cm’ Voids: 45.6% 

Fabrication: Pressed into tubes Confinement: 0.2-in. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. h.1 (g/cm’) WI - - - 

I 3.000 0.900 --- 
2 3.000 0.900 4598 
3 3.000 0.900 4600 

4 3.000 0.900 4586 
5 2.9985 0.902 4587 
6 2.9994 0.898 4586 

7 3.000 0.900 4589 
8 3.000 0.900 46 10 
9 3.000 0.901 4592 

Average velocity of increments 2-9: 4594 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: February 25, 1955 

Shot no.: GMX-2-560-A; GMX-8-B-35 18 

Diameter: 1 in. Average density: 0.900 g/cm3 Voids: 45.5% 

Fabrication: Pressed into tubes Confinement: 0.25-in. wall Dural 

Booster: I E I5 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) W) - - - - 

1 3.001 0.900 4639 
2 3.001 0.900 4633 
3 3.001 0.900 4644 

4 3.001 0.900 4653 
5 3.001 0.900 4653 
6 3.001 0.900 4619 

7 3.000 0.900 4622 
8 3.001 0.900 4663 

Average velocity of increments l-8: 4641 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: September 15, 1955 

Shot no.: GMX-2-783; GMX-8-B-3759 

Diameter: 1.025 in. Average density: 0.900 g/cm’ Voids: 45.6% 

Booster : I E I5 detonator and Comp B 

Increment Length Density Velocity 
no. k.1 (B/cm’) WI - - - - 

I 2.9998 0.901 --- 
2 3.000 0.900 4632 
3 3.000 0.901 4636 

4 2.9998 0.901 4643 
5 2.9995 0.899 4626 
6 2.9998 0.900 4639 

7 2.9998 0.900 4623 
8 2.9998 0.900 4632 
9 3.000 0.900 4627 

Average velocity of increments 2-9: 4632 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: February 8,1955 

Shot no.: GMX-2-557-B; GMX-8-D-4960 

Diameter: 1.5 in. Avernge density: 0.900 g/cm’ Voids: 45.6% 

Fabrication: Pressed into tubes Confinement: 0.25-h wall Dural 

Booster: I El5 detonator and TNT 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 3.002 0.899 --- 
2 3.001 0.900 4748 
3 3.001 0.900 4625 
4 3.001 0.900 4756 

Average velocity of incments 2-4: 47 10 m/s 

629 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: September 13, 1955 

Shot no.: GMX-2-780; GMX-8-B-3756 

Diameter: 1.538 in. Average density: 0.900 g/cm’ Voids: 45.6% 

Fabrication: Pressed into tubes 

Booster: 1 E 15 detonator and Comp B 

Increment Length Density Velocity 
no. k.1 (g/cm’) (m/s) - - - - 

I 3.0006 0.900 --- 
2 3.0003 0.901 4680 
3 3.0006 0.900 4673 

4 3.001 0.900 4666 
5 3.0004 0.900 4657 
6 3.0007 0.900 4667 

7 3.0006 0.901 4665 
8 3.0002 0.900 4662 
9 3.001 0.900 4655 

Average velocity of increments 2-9: 4666 m/s 

630 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: March 28, 1955 

Shot no.: GMX-2-672-B; GMX-8-B-3563 

Diameter: 3 in. Average density: 0.900 g/cm’ Voids: 45.6% 

Fabrication: Pressed into tubes 

Booster: 1E 15 detonator and Comp B 

Increment Length Density Velocity 
no. b) (g/cm’) W4 ---- 

1 6.002 0.901 --- 
2 6.ooO 0.900 --- 
3 6.ooO 0.900 4750 

4 6.001 0.900 4753 
5 6.001 0.900 4753 
6 6.001 0.900 4755 

7 6.002 0.900 4756 
8 6.000 0.900 4756 
9 6.000 0.901 4754 

Average velocity of increments 3-9: 4754 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: September 14, 1955 

Shot no.: GMX-2-781; GMX-8-B-3758 

Diameter: 3.077 in. Average density: 0.900 g/cm” Voids: 45.6% 

Fabrication: Pressed into tubes Confinement: 0.2-in. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (id (g/cm’) (m/s) - - - - 

I 6.0002 0.900 --- 
2 5.9996 0.900 4712 
3 6.0002 0.900 4708 

4 6.000 0.901 4720 
5 6.0004 0.900 4708 
6 6.0005 0.899 4717 

7 6.ooO 0.900 4711 
8 6.0007 0.901 4718 
9 6.000 0.900 4709 

Average velocity of increments 2-9: 4713 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: September 6, 1955 

Shot no.: GMX-2-777; GMX-8-B-3748 

Diameter: 0.7683 in. Average density: 1.051 g/cm’ Voids: 12.3% 

Fabrication: Pressed into tubes Confinement: 0.2-h wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. W) (g/cm’) W) - - - - 

1 3.000 1.051 --- 
2 3.000 1.050 5076 
3 3.000 1.051 5043 

4 $ooo 1.051 5054 
5 3.000 1.051 5078 
6 3.000 1.050 5057 

7 3.000 1.050 5060 
8 3.000 1.050 5033 
9 3.000 1.050 5049 

Average velocity of increments 2-9: 5056 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: September 6, 1955 

Shot no.: GMX-2-776; GMX-8-B-3749 

Diameter: 1.025 in. Average density: 1.050 g/cm” Voids: 12.3% 

Fabrication: Pressed into tubes 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cd (m/s) - - - - 

1 3.000 1.049 --- 
2 3.000 1.050 5100 
3 3.000 I .050 5108 

4 3.000 1.050 5 107 
5 3sKMI 1.050 5105 
6 3.000 1.050 5097 

7 3.000 1.050 5095 
8 3.000 1.050 5104 
9 3xKK.J 1.050 5100 

Average velocity of increments 2-9: 5 102 m/s 

634 



DETONATION VEMClTY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: September 8, 1955 

Shot no.: GMX-2-778; GMX-8-B-3754 

Diameter: 3.077 in. Average density: 1.050 g/cm’ Voids: 12.3% 

Fabrication: Pressed into tubes Confinement: 0.2-h wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - .- - 

I 6.000 1.051 --- 
2 6.001 1.050 5174 
3 6.000 1.050 5175 

4 6.000 1.051 5193 
5 6.000 1.050 5181 
6 6.001 1.05 I 5176 

7 6.000 1.051 5183 
8 6.000 1.050 5185 
9 6.000 I .050 5175 

Average velocity of increments 2-9: 5 180 m/s 

635 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: March 9, 1955 

Shot no.: GMX-2-651-C; GMX-8-B-3524 

Diameter: 0.75 in. Average density: 1.199 g/cm’ Voids: 37.4% 

Fabrication: Pressed into tubes Confinement: 0.625-in. wall polystyrene 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 3.001 1.197 --- 
2 3.001 1.199 5300 
3 3.001 1.199 5273 

4 3.001 1.201 5307 
5 3.001 1.200 5302 
6 3.001 1.199 5306 

Average velocity of increments 2-6: 5298 m/s 

636 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Eqwimenter: M. J. Urizar Date: February 1,1955 

Shot no.: GMX-2-557-E; GMX-8-B-3500 

Diameter: 0.75 in. Average density: 1.20 1 g/cm3 Voids: 27.5% 

Fabrication: Pressed into tubes Confinement: 0.25~in. wall brass 

BOOEtfX: 1 E 15 detonator and TNT 

Increment Length Density Velocity 
no. (W (fdd W4 - - - - 

1 2.999 1.202 --- 
2 3.000 1.201 5499 
3 3.ooo 1.201 5511 
4 3.000 1.200 5522 

Average velocity of increments 2-4: 55 11 m/s 

637 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: February 1, 1955 

Shot no.: GMX-2-557-D; GMX-8-B-3501 

Diameter: 0.75 in. Average density: 1.200 g/cm’ Voids: 27.5% 

Fabrication: Pressed into tubes Confinement: 0.25-k wall brass 

Booster: 1 El 5 detonator and TNT 

Increment Len&h Density Velocity 
no. b-1 (s/rm’) W4 - - - - 

1 3.001 1.200 --- 
2 3.ooo 1.201 5472 
3 3.Qoo 1.200 5531 
4 3.ooo 1.200 5535 

Average velocity of increments 2-4: 55 13 m/s 

638 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: February 1, 1955 

Shot no.: GMX-2-557-F; GMX-8-B-3499 

Diameter: 0.75 in. Average density: 1.200 g/cm3 Voids: 27.5% 

Fabrication: Pressed into tubes Confinement: 0.25~in. wall brass 

Booster: 1 El 5 detonator and TNT 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 3.000 1.200 --- 
2 3.000 1.200 5491 
3 3.000 1.200 5509 
4 3.000 1.199 5541 

Average velocity of increments 2-4: 55 14 m/s 

639 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: March 10, 1955 

Shot no.: GMX-2-562-B; GMX-8-B-3536 

Diameter: 0.75 in. Average density: 1.198 g/cm3 Voids: 27.5% 

Fabrication: Pressed into tubes Confinement: 0.25-k wall brass 

Booster: 1El5 detonator and Comp B 

Increment Leneth Density Velocity 
no. (in.) (g/cm31 Ws) 

1 3.000 1.201 5520 
2 3.000 1.198 5522 
3 3.OOQ 1.197 5520 

4 3.ooo 1.197 5520 
5 3.000 1.197 5521 
6 3.000 1.198 5521 

7 3.000 1.198 5526 
8 3.000 1.198 5527 
9 3.000 1.197 5524 

10 3.000 1.196 5509 

Average velocity of increments l-10: 5521 m/s 

640 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: February 1, 1955 

Shot no.: GMX-2-557-A; GMX-8-B-3497 

Diameter: 0.75 in. Average density: 1.201 g/cm’ Voids: 27.5% 

Fabrication: Pressed into tubes Confinement: 0.25-in. wall Dural 

Booster: 1E 15 detonator and TNT 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - 

1 2.999 1.201 --- 
2 3.000 1.200 5543 
3 3.000 1.201 5578 
4 2.999 1.202 5601 

Average velocity of increments 2-4: 5574 m/s 

641 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: March 10, 1955 

Shot no.: GMX-2-562-A; GMX-8-B-3535 

Diameter: 0.75 in. Average density: 1.200 g/cm’ Voids: 27.5% 

Fabrication: Pressed into tubes Confiiement: 0.25-in. wall DuraJ 

Booster: 1 E 15 detonator and Comp B 

Increment 
no. 

Density Velocity 

(g/cm’) (m/s) 

1 3.000 1.201 5602 
2 3.000 1.201 5582 
3 3.000 1.200 5590 

4 3.000 1.201 5596 
5 3.000 1.198 5591 
6 3.001 1.199 5585 

7 3.001 1.199 5588 
8 3.001 1.199 5595 
9 3.001 1.199 5596 

10 3.001 1.199 5595 

Average velocity of increments l-10: 5592 m/s 

642 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: March 2, 1955 

Shot no.: GMX-2-56 1-A; GMX-8-B-35 19 

Diameter: 0.75 in. Average density: 1.198 g/cm” Voids: 27.5% 

Fabrication: Pressed into tubes Confinement: 0.625-in. wall Lucite 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm”) W4 - - - - 

1 3.001 1.197 --- 
2 3.000 1.999 5305 
3 3.000 1.198 5255 

4 3.000 1.199 5299 
5 3.001 1.197 5299 
6 3.001 1.198 5299 

7 3.000 1.198 5292 
8 3.001 1.198 5290 

Average velocity of increments 2-8: 529 1 m/s 

643 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: June 28, 1955 

Shot no.: GMX-2-768; GMX-8-B-3657 

Diameter: 0.7692 in. Average density: 1.200 g/cm’ 

Fabrication: Pressed into tubes 

Booster: 1 E 15 detonator and Comp B 

Voids: 27.4% 

Increment 
no. 

Length 

w 

Density 

(g/cm31 

3.001 1.198 _-_ 

3.001 1.199 5557 
3.001 1.200 5567 

3.001 1.201 5589 
3.001 1.200 5563 
3.001 1.201 5571 

3.ooo 1.200 5570 
3.ooO 1.201 5564 
3.ooo 1.201 5571 

Velocity 

WI 

Average velocity of increments 2-9: 5569 m/s 

644 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: February 25, 1955 

Shot no.: GMX-2-560-B; GMX-8-B-35 17 

Diameter: 1 in. Average density: 1.199 g/cm’ Voids: 27.5% 

Fabrication: Pressed into tubes Confinement: 0.25-in. wall Dural 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 3.001 1.200 --- 
2 3.001 1.199 5632 
3 3.001 1.200 5598 

4 3.002 1.199 5612 
5 3.001 1.999 5629 
6 3.001 1.198 5603 

7 3.OOQ 1.200 5627 
8 3.001 1.199 5613 

Average velocity of increments 2-8: 5616 m/s 

645 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: June 22, 1955 

Shot no.: GMX-2-766; GMX-8-B-3653 

Diameter: 1.0256 in. Average density: 1.201 g/cm’ Voids: 27.4% 

Fabrication: Pressed into tubes Coniinement: 0.2-in. wall brass 

Booster: IE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 3.001 1.202 --- 

2 3.001 1.201 5606 
3 3.001 1.200 5602 

4 3.000 1.200 5600 
5 3.001 1.201 5590 
6 3.000 1.201 5605 

7 3.001 1.201 5597 
8 3.001 1.200 5597 
9 3.001 1.200 5604 

Average velocity of increments 2-9: 5600 m/s 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: March 15, 1955 

Shot no.: GMX-2-672-A; GMX-8-B-3539 

Diameter: 1.5 in. Average density: 1.199 g/cm’ Voids: 27.4% 

Fabrication: Pressed into tubes Confinement: 0.25% wall Dural 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 3.001 1.200 --- 
2 3.001 1.199 5615 
3 3.000 1.200 5636 

4 3.000 1.200 5632 
5 3.001 1.199 5643 
6 3.001 1.199 5650 

7 3.001 1.199 5646 
8 3.001 1.199 5626 

Average velocity of increments 2-8: 5635 m/s 

647 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: June 23, 1955 

Shot no.: GMX-2-767; GMX-8-B-3654 

Diameter: 1.5385 in. Average density: 1.200 g/cm3 Voids: 27.4% 

Fabrication: Pressed into tubes Confinement: 0.2~in. wall brass 

Booster: 1E15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (e/cm’) (m/s) ~-- 

I 3.000 1.200 5628 
2 3.000 1.199 5622 
3 3.001 1.200 5625 

4 3.001 1.200 5625 
5 3.000 1.199 5616 
6 3.000 1.199 5622 

7 3.cNnI 1.200 5621 
8 3.000 1.200 5626 
9 3.000 1.200 5623 

Average velocity of increments 1-9: 5623 m/s 

648 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: March 25, 1955 

Shot no.: GMX-2-674-B; GMX-8-B-3562 

Diameter: 3 in. Average density: 1.200 g/cm’ Voids: 27.4% 

Fabrication: Pressed into tubes Confinement: 1.5-in. wall polystyrene 

Booster: IE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (B/cm31 WI ~ - - 

1 5.999 1.201 --- 
2 6.000 1.200 --- 
3 6.000 1.199 5644 

4 6.000 1.200 5644 
5 6.000 1.200 5643 
6 6.000 1.200 5637 

7 6.000 1.201 5646 
8 6.000 1.199 5646 
9 6.QOO 1.200 5640 

Average velocity of increments 3-9: 5643 m/s 

649 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: March 24, 1955 

Shot no.: GMX-2-674-A; GMX-8-B-356 1 

Diameter: 3 in. Average density: 1.200 g/cm’ Voids: 27.4% 

Fabrication: Pressed into tubes Confinement: 0.5-in. wall brass 

Booster: 1 E 15 detonator and Comp B 

Increment 
no. 

Length Density 
(in.) (g/cm3) - - 

6.00 1 1.200 
6.002 1.200 
6.002 1.200 

5.998 1.200 5647 
6.003 1.200 5667 
6.002 1.200 5660 

6.002 I .200 5657 
6.001 1.200 5657 
6.002 1.200 5654 

Velocity 

(m/s) 

___ 

5658 

Average velocity of increments 3-9: 5657 m/s 

650 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: March 21, 1955 

Shot no.: GMX-2-673-A: GMX-8-B-3558 

Diameter: 3 in. Average density: 1.198 g/cm’ Voids: 27.4% 

Fabrication: Pressed into tubes Confinement: 0.5-in. wall Dural 

Booster: lEl5 detonator, plane wave lens, and Comp B pad 

Increment Length Density Velocity 
no. h) (g/cm’) W) ~ ~ ~ - 

I 6.000 1.199 --- 
2 6.001 1.199 5663 
3 6.001 1.199 5681 

4 6.001 1.199 5716 
5 6.001 1.198 5681 
6 6.001 1.198 5681 

7 6.00 I 1.198 5681 
8 6.001 1.198 5686 
9 6.001 1.198 5673 

Average velocity of increments 2-9: 5683 m/s 

651 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: March 22, 1955 

Shot no.: GMX-2-673-B; GMX-8-B-3560 

Diameter: 3 in. Average density: 1.200 g/cm’ Voids: 27.4% 

Fabrication: Pressed into tubes Confinement: 0.5in. wall Dural 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. (id (s/cm’) (m/s) - - 

1 6.001 1.200 --- 
2 6.001 1.200 --- 
3 6.002 1.200 5684 

4 6.001 1.200 5690 
5 6.002 1.200 5690 
6 6.001 I,.200 5708 

7 6.001 1.200 5678 
8 6.002 1.200 5688 
9 6.001 1.200 5691 

Average velocity of increments 3-9: 5690 m/s 

652 



DETONATlON VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: July 8, 1955 

Shot no.: GMX-2-770; GMX-8-B-3662 

Diameter: 3.0769 in. Average density: 1.199 g/cm’ Voids: 27.4% 

Fabrication: Pressed into tubes Confinement: 0.2Win. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (ghd) (m/s) - - - - 

1 6.000 1.200 --- 
2 6.001 1.199 5633 
3 6.000 1.200 5677 

4 6.001 1.199 5659 
5 6.000 1.199 5670 
6 6.001 1.199 5663 

7 6.000 1.200 5665 
8 6.001 1.199 5663 
9 6.001 1.199 5667 

Average velocity of increments 2-9: 5662 m/s 

653 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: June 6, 1955 

Shot no.: GMX-2-677-A; GMX-8-B-3640 

Diameter: 0.75 in. Average density: 1.299 g/cm’ Voids: 2 1.4% 

Fabrication: Pressed into tubes Confinement: 0.333-in. wall brass 

Booster: lE15 detonator and Comp B 

Increment 
no. 

I 
2 
3 

Length 
(in.) 

Density 

(g/cm’) 

1.297 
1.298 
1.299 

Velocity 

W) 

3.000 
3.001 
3.001 

___ 

5903 
5895 

4 3.000 1.298 5903 
5 3.000 1.299 5888 
6 3.000 1.300 5905 

7 3.001 1.298 5894 
8 3.000 1.299 5893 
9 3.ooo 1.299 5912 

Average velocity of increments 2-9: 5899 m/s 

654 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: February 11, 1955 

Shot no.: GMX-2-558-C and-558-D; GMX-8-D-4966 

Diameter: 0.75 in. Average density: 1.299 g/cm’ Voids: I 1.4% 

Fabrication: Pressed into tubes Conftnement: 0.25-in. wall Dural 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) ~ - - - 

1 3.001 I.300 --- 
2 3.OOl 1.298 5907 
3 3.001 1.298 5921 

4 3.001 1.298 5921 
5 3.001 1.298 5903 
6 3.001 1.298 5914 

7 3.001 1.299 5929 
8 3.001 1.300 5920 

Average velocity of increments 2-8: 59 16 m/s 

655 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: February 25, 1955 

Shot no.: GMX-2-560-C; GMX-8-B-35 16 

Diameter: 1 in. Average density: 1.299 g/cm3 Voids: 21.4% 

Fabrication: Pressed into tubes Confmement: 0.25-in. wall Dural 

Booster: 1E 15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 3.001 1.300 --- 
2 3.001 1.300 5928 
3 3.001 1.299 5935 

4 3.002 1.299 5934 
5 3.001 1.300 5940 
6 3.001 1.299 5943 

7 3.001 1.299 5952 
8 3.001 1.299 5934 

Average velocity of increments 2-8: 5938 m/s 

656 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: June 8, 1955 

Shot no.: GMX-2-678-B; GMX-8-B-3644 

Diameter: 1.0256 in. Average density: 1.300 g/cm’ Voids: 21.4% 

Fabrication: Pressed into tubes Confmement: 0.2-in. wall brass 

Booster: 1 E 15 detonator and Comp B 

increment Length Density Velocity 
no. (in.) (g/cm”) (m/s) - - - - 

1 3.ooo 1.300 --- 
2 3.001 1.299 5940 
3 3.ooo 1.301 5916 

4 3.001 I.300 5922 
5 3.000 1.300 5932 
6 3.001 1.299 5927 

7 3.001 1.299 5930 
8 3.001 1.300 5925 
9 3.ooo 1.300 5933 

Average velocity of increments 2-9: 5928 m/s 

657 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: June 8, 1955 

Shot no.: GMX-2-678-A; GMX-8-B-3643 

Diameter: 1.0256 in. Average density: 1.299 g/cm’ Voids: 21.4% 

Fabrication: Pressed into tubes Confhement: 0.2-h brass wall 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. w WC4 b.4 - - - - 

1 3.001 1.297 595 1 
2 3.001 1.297 5891 
3 3.001 1.300 5943 

4 3.001 1.299 5930 
5 3.000 1.301 5925 
6 3.ooo 1.300 5928 

7 3.aIo 1.300 5938 
8 3.ooo 1.300 5910 
9 3.001 1.300 5937 

Average velocity of increments l-9: 5929 m/s 

658 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Eqximenter: M. J. Urizar Date: February 8, 1955 

Shot no.: GMX-2-557-C; GMX-8-D-4962 

Diameter: 1.5 in. Average density: 1.299 g/cm’ Voids: 21.4% 

Fabrication: Pressed into tubes Confinement: 0.25~in. wall Dural 

Booster: lE15 detonator and TNT 

Increment Length Density Velocity 
no. m-1 es/cm’) Wd - - - - 

1 3.001 1.299 --- 
2 3.001 1.299 5940 
3 3.001 1.300 5947 
4 3.002 1.299 5978 

Average velocity of increments 2-4: 5955 m/s 

659 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: February 8, 1955 

Shot no.: GMX-2-557-D; GMX-8-D-4961 

Diameter: 1.5 in. Average density: 1.299 B/cm’ Voids: 21.4% 

Fabrication: Pressed into tubes Confinement: 0.25-h wall Dural 

Booster: lE15 detonator and TNT 

Increment Length Density Velocity 
no. (id (B/cm3 WI - - - - 

1 3.002 1.299 --- 
2 3.002 1.299 5961 
3 3.001 1.299 595 1 
4 3.000 1.300 5975 

Average velocity of increments 2-4: 5962 m/s 

660 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: June 16, 1955 

Shot no.: GMX-2-679-B; GMX-8-B-365 1 

Diameter: 1.5385 in. Average density: 1.300 g/cm’ Voids: 21.4% 

Fabrication: Pressed into tubes Confinement: 0.2~in. wall brass 

Booster : 1 El5 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 3.001 1.298 5931 
2 3.000 1.301 5941 
3 3.000 1.300 5944 

4 3.001 1.300 5965 
5 3.001 1.300 5947 
6 3.001 1.300 5963 

7 3.001 1.300 5957 
8 3.001 1.300 5968 
9 3.001 1.300 5952 

Average velocity of increments l-9: 5952 m/s 

661 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: June 16, 1955 

Shot no.: GMX-2-679-A; GMX-8-B-3652 

Diameter: 1.5385 in. Average density: 1.300 g/cm’ Voids: 21.4% 

Fabrication: Pressed into tubes Confinement: 0.2-in. wall brass 

Booster: 1E 15 detonator and Comp B 

Increment Length Density Velocity 
no. (2) (g/cm’) (m/s) - - -- 

1 3.000 1.302 --- 
2 3.001 1.299 5955 
3 3.000 1.301 5957 

4 3.000 1.301 5962 
5 3.000 1.301 5946 
6 3.001 1.300 5960 

7 3.001 1.300 5961 
8 3.001 1.300 5947 
9 3.001 1.300 5948 

Average velocity of increments 2-9: 5955 m/s 

662 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: April 11, 1955 

Shot no.: GMX-2-675; GMX-8-B-36 13 

Diameter: 3 in. Average density: 1.300 g/cm’ Voids: 2 1.4% 

Fabrication: Pressed into tubes Confinement: 0.5-in. wall Dural 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. W (g/cm’) Ws) - - - - 

1 6.001 1.300 --- 
2 6.001 1.300 --- 
3 6.002 1.300 6006 

4 6.OCNl 1.300 6005 
5 6.002 1.300 6020 
6 6.001 1.300 6000 

7 6.000 1.300 6003 
8 6.CKlO 1.300 5994 
9 6.001 1.300 5995 

Average velocity of increments 3-9: 6003 m/s 

663 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: September 27, 1955 

Shot no.: GMX-2-820; GMX-8-B-3772 

Diameter: 3.077 in. Average density: 1.299 g/cm’ Voids: 21.4% 

Fabrication: Pressed into tubes 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/m’) (m/s) - - - - 

1 6.OOOO 1.299 5926 
2 6.0002 1.299 5952 
3 6.0002 1.299 5975 

4 6.0004 1.299 5989 
5 6.0004 1.299 5977 
6 6.0003 1.299 5989 

7 6.0005 1.299 5984 
8 6.0003 1.299 5987 
9 6.0000 1.299 5975 

Average velocity of increments l-9: 5973 m/s 

664 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: September 27, 1955 

Shot no.: GMX-2-784; GMX-8-B-3773 

Diameter: 3.077 in. Average density: 1.299 g/cm’ Voids: 21.4% 

Fabrication: Pressed into tubes 

Booster: 1E 15 detonator and Comp B 

Increment Length Density Velocity 
no. 6) (e/m’) (m/s) - - - - 

1 6.ooO2 1.299 5943 
2 6.OOQ5 1.299 5956 
3 6.0003 1.300 5986 

4 6.0002 1.299 5996 
5 6.9990 1.299 5985 
6 6.OQO5 1.300 5979 

7 6.0003 1.299 5987 
8 6.0002 1.300 5989 
9 6.000 1.299 5981 

Average velocity of increments l-9: 5978 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: July 8, 1955 

Shot no.: GMX-2-771; GMX-8-B-3663 

Diameter: 3.0769 in. Average density: 1.299 g/cm’ Voids: 21.4% 

Fabrication: Pressed into tubes Conlinernent: 0.2~in. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. w (g/cm’) w4 - - - - 

1 6.000 1.300 5941 
2 6.000 1.299 5956 
3 6.ooO 1.299 5981 

4 6.C00 1.300 5990 
5 6.ooO 1.299 5982 
6 6.001 1.299 5988 

7 6.CU-Nl 1.300 5992 
8 6.001 1.299 5992 
9 6.001 1.299 5981 

Average velocity of increments l-9: 5978 m/s 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: November 9, 1955 

Shot no.: GMX-2-821-F; GMX-8-B-3824 

Diamder: 1.025 in. Avctage density: 1.426 g/cm’ Voids: 12.6% 

Fabrication: Machined from 6-in. pieces Unconfimed 

Booster: 1E 15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 3.ooo 1.426 6381 
2 3.ooo 1.421 6366 
3 3.000 1.431 6394 

4 3.000 1.429 6393 
5 3.ooo 1.429 6388 
6 3.ooo 1.428 6390 

7 3.ooo 1.429 6392 
8 3.ooo 1.429 6394 
9 3.cKw 1.430 6395 

Average velocity of increments l-9: 6389 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: November 9, 1955 

Shot no.: GMX-2-82 1 -H; GMX-8-3 822 

Diameter: 0.7683 in. Average density: 1.438 g/cm’ Voids: 12.6% 

Fabrication: Machined from 6-in. pieces UncontIned 

Booster: 1El5 detonator and Comp B 

Increment Length Density Velocity 
no. (in-) (g/cm’) WI - - - 

1 3.000 1.436 6393 
2 3.000 1.438 6380 
3 3.000 1.437 6356 

4 3.000 1.438 6361 
5 3.000 1.438 6372 
6 3.000 1.438 6507 

7 3.000 1.438 6224 
8 3.000 1.438 6368 
9 3.000 1.438 6374 

Average velocity of incranents 1-9: 6371 m/s 
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DETONATION VELOCITV DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: November 9, 1955 

Shot no.: GMX-2-821-G; GMX-8-B-3823 

Diameter: 0.768 in. Average density: 1.443 g/cm’ Voids: 12.6% 

Fabrication: Fitted into brass tubes Confinement: 0.2-h. wall brass 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. W (g/cm’) WI - - - - 

1 3.000 1.442 6409 
2 3.mO 1.444 6386 
3 3.m 1.444 6398 

4 3.000 1.444 6400 
5 3.cKKl 1.442 6378 
6 3.000 1.449 6427 

I 3.000 1.442 6391 
8 3.m 1.441 6368 
9 3.000 1.441 6369 

Average velocity of increments: 6392 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: November 9, 1955 

Shot no.: GMX-2-821-E; GMX-8-B-383 1 

Diameter: 1.025 in. Average density: 1.437 g/cm’ Voids: 12.6% 

Fabrication: Fitted into brass tubes Continement: 0.2-h wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in-1 (B/cm3 W) - - 

1 3.m 1.431 6396 
2 3.alo 1.433 6378 
3 3.cm 1.433 6367 

4 3.ooo 1.437 6383 
5 3.cKKl 1.440 6418 
6 3.m 1.443 6417 

I 3mo 1.439 6414 
8 3.ooo 1.440 6401 
9 3mo 1.439 6418 

Average velocity of increments l-9: 6399 m/s 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: November 8, 1955 

Shot no.: GMX-2-821-B; GMX-8-B-3832 

Diameter: 1.538 in. Average density: 1.443 g/cm3 Voids: 12.6% 

Fabrication: Machined from 6-in. pressings Unconlined 

Booster: lE15 detonator and Comp B 

Increment 
no. 

Length Density Velocity 

(in.1 (g/cm’) (m/s) - P - 
3.001 1.439 6422 
3.002 1.441 6418 
3.001 1.440 6422 

3.001 1.440 6432 
3.001 1.442 6433 
3.001 1.442 6433 

3.001 1.447 6449 
3.001 1.447 6449 
3.001 1.449 6455 

Average velocity of increments l-9: 6435 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: November 8, 1955 

Shot no.: GMX-2-82 1 -A; GMX-8-B-382 1 

Diameter: 1.538 in. Average density: 1.444 g/cm’ Voids: 12.6% 

Fabrication: Machined to fit tubes Confinement: 0.2-in. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in:) (g/cm’) h& ~ - - 

1 3.OOcl 1.443 --- 
2 3.000 1.443 --- 
3 3.000 1.444 6433 

4 3.000 1.445 6431 
5 3.000 1.444 6435 
6 3.cwo 1.446 6445 

7 3.OQO 1.443 643 1 
8 3.000 1.446 6457 

Average velocity of increments 3-8: 6440 m/s 
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DETONATION VELsOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: November 9, 1955 

Shot no.: GMX-2-821-D: GMX-8-B-3820 

Diameter: 3.080 in. Average density: 1.437 g/cm’ Voids: 12.6% 

Fabrication: Machined from 6-in. pieces Unconfined 

Booster: IEI 5 detonator and Comp B 

Increment Length Density Velocity 
no. (iQ (g/cm’) WI - - - - 

1 5.000 1.435 --- 
2 5.000 1.437 6417 
3 5.000 1.436 6416 

4 5.000 1.436 6435 
5 5.000 1.436 6426 
6 5.000 1.442 6460 

7 5.000 1.439 6446 
8 5.000 1.435 6432 
9 5.000 I.438 6444 

Average velocity of increments 2-9: 6435 m/s 
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DETONATION VELOCITY DATA 

Materiel: Atlas TNT 

Experimenter: M. J. Urizar Date: November 9, 1955 

Shot no.: GMX-2-821-C; GMX-8-B-3833 

Diameter: 3.080 in. Average density: 1.443 g/cm’ Voids: 12.6% 

Fabrication: Machined to fit tubes Confinement: 0.2-in. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. N-1 (s/cm’) (m/s) - - - 

1 6.000 1.436 6402 
2 6.000 1.442 644 1 
3 6.001 1.442 6449 

4 6.001 1.443 6458 
5 6.C00 1.442 6457 
6 6.001 1.444 6471 

I 6.000 1.443 6454 
8 6.001 1.448 648 1 
9 6.000 1.444 6467 

Average velocity of increments l-9: 6453 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: August 29, 1955 

Shot no.: GMX-2-774; GMX-8-B-3743 

Diameter: 0.7683 in. Average density: 1.45 1 g/cm3 Voids: 12.3% 

Fabrication: Pressed into tubes Confinement: 0.2~in. wall brass 

Booster: lEl5 detonator and Comp B 

Increment 
no. 

Density Velocity 

(g/cm”) (m/s) 

3.m 1.452 6428 
3.000 1.452 6427 
3.000 1.451 6429 

3.000 1.449 6404 
3.000 1.450 6404 
3.000 1.45 1 6428 

3.000 1.450 6422 
3.000 1.451 6410 
3.000 1.450 6418 

Average velocity of increments 1-9: 6419 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizsr Date: August 26, 1955 

Shot no.:. GMX-2-773; GMX-8-B-3742 

Diameter: 1.025 in. Average density: 1.450 g/cm’ Voids: 12.3% 

Fabrication: Pressed into tubes Confinement: 0.2-in. wall brass 

Booster: 1 E 15 detonator and Comp B 

Increment 
no. (g/cm’) (m/s)- - - 

1 3.000 1.447 --- 
2 3.000 1.449 6423 
3 3.000 1.451 6435 

4 3.000 1.449 6430 
5 2.9995 1.449 6427 
6 3.000 1.450 6429 

7 3.004 1.450 6425 
8 3.000 1.451 6429 
9 3.000 1.451 6431 

Length Density Velocity 
(ii) 

Average velocity of increments 2-9: 6429 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: July 12, 1955 

Shot no.: GMX-2-772; GMX-8-B-3666 

Diameter: 1.5385 in. Average density: 1.449 g/cm’ Voids: 12.3% 

Fabrication: Pressed into tubes Confinement: 0.2-in. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. Cm.) (s/cm’) WI - - - 

1 3.001 1.449 --- 
2 3.001 1.448 6437 
3 3.000 1.449 6449 

4 3.001 1.449 6449 
5 3.000 1.449 6448 
6 3.000 1.449 6464 

I 3.000 1.449 6445 
8 3.000 1.449 6469 
9 3.000 1.448 6433 

Average velocity of increments 2-9: 6449 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: C. L. Mader Date: September 12, 1955 

Shot no.: GMX-2-670-G; GMX-8-B-3762 

Diameter: 1.625 in. Average density: 1.454 g/cm’ 

Fabrication: Pressed pellets 

Booster: 1E 15 detonator and Comp B 

increment 
no. 

4 0.969 
5 0.969 1 
6 0.969 

I 0.969 
8 0.969 
9 0.9685 

10 0.9685 
11 0.9685 

0.973 
0.9713 
0.9695 

Density Velocity 

(e/cm’) (m/s) - - 
1.447 --- 
1.450 --- 
1.455 6492 

1.455 6475 
1.456 6500 
1.455 6494 

1.455 6515 
1.456 6486 
1.457 6522 

1.456 6484 
1.456 6508 

Average velocity of increments 3-10: 6497 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Expaimenter: M. J. Urizar Date: December 8, 1954 

Shot na: GMX-2478-B; GMX-8-B-3467 

Diameter: 0.75 in. Average density: 1.4570 B/cm3 Voids: 12% 

Fabrication: 6-in. mold Unconfhd 

Booster: 1 El 5 detonator 

Increment Len@ Density Velocity 
no. w (g/cm3) (m/s) - - - - 

1 2.0007 1.462 --- 
2 2.0007 1.4555 6446 
3 2.0005 1.4555 6450 
4 2.0003 1.4550 6439 

Average velocity of increments 2-4: 6445 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 8, 1954 

Shot no.: GMX-2-478-D; GMX-8-B-3466 

Diameter: 1.000 in. Average density: 1.4616 g/cm3 Voids: 12% 

Fabrication: 6-in. mold Unconfimed 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/$ - - ~ - 

1 2.ooo4 1.466 --- 
2 2.oocI 1.4605 6484 
3 2.0007 1.4605 6497 
4 2.oooo 1.4595 6492 

Average velocity of increments 2-4: 6491 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 8, 1954 

Shot no.: GMX-2-478-H; GMX-8-B-3469 

Diameter: 3.000 in. Average density: 1.4603 g/cm’ Voids: 12% 

Fabrication: 6-in. mold Unconfined 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 2.Ooocl 1.463 --- 
2 2.ooo9 1.460 6452 
3 2.0013 1.4595 6465 
4 2.0008 1.4585 6491 

Average velocity of increments 2-4: 6469 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: August 31, 1955 

Shot no.: GMX-2-775; GMX-g-B-3755 

Diameter: 3.077 in. Average density: 1.455 g/cm’ Voids: 12.3% 

Fabrication: Pressed into tubes Confinement: 0.2 in. wall brass 

Booster: 1 El 3 detonator and Comp B 

Increment Length Density Velocity 
no. (inj (g/m’) (ds) - - - - 

1 6.000 1.449 6459 
2 6.0004 1.448 6463 
3 6.000 I.500 6474 

4 5.999 1.449 6479 
5 _-- -- 6479 
6 6.0005 1.448 6479 

7 6.0008 1.449 6476 
8 6.ooo8 1.449 6472 
9 6.000 1.449 6476 

Average velocity of increments l-9: 6473 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 8, 1954 

Shot no.: GMX-2-478-C; GMX-8-B-3464 

Diameter: 1.000 in. Avaage dekty: 1.4704 g/cm3 voids: 12% 

Fabrication: 6-in. mold Unconfiied 

Booster: lEl5 detonator 

Increment Let@ Density Velocity 
no. @.I (g/cd (m/s) - - - - 

1 2X005 1.475 --- 
2 2.0004 1.469 6504 
3 2.0002 1.469 6532 
4 2.0009 1.4685 6520 

Average velocity of increments 2-4: 65 19 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 8, 1954 

Shot no.: GMX-2-478-F; GMX-8-B-3463 

Diameter: 1.500 in. Average density: 1.4691 g/cm’ Voids: 12% 

Fabrication: 6-in. mold Unconfined 

Booster: 1E15 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 2.0019 1.470 --- 
2 2.0005 1.4695 6486 
3 2.0000 1.4690 6501 
4 2.0012 1.4680 6514 

Average velocity of increments 2-4: 6500 m/s 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 8, 1954 

Shot no.: GMX-2-478-G; GMX-8-B-3470 

Diameter: 3.000 in. Average density: 1.4671 g/cm3 Voids: 12% 

Fabrication: 6-in. mold Unconfined 

Booster: 1E 15 detonator 

Increment Length Density Velocity 
no. W) Wcm’) Ws) - - - 

1 2.0015 1.471 --- 
2 2.0010 1.4660 6473 
3 2.0007 1.4665 6508 
4 2.0020 1.4650 6512 

Average velocity of increments 2-4: 6498 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 8, 1954 

Shot no.: GMX-2-478-E; GMX-8-B-3465 

Diameter: I.500 in. Average density: 1.476 g/cm’ Voids: 12% 

Fabrication: 6-in. mold Unconfined 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 2.0018 1.471 --- 
2 2.0002 1.4765 6506 
3 2.0002 1.4755 6537 
4 1.9975 1.4750 6548 

Average velocity of increments 2-4: 6530 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 13, 1954 

Shot no.: GMX-2-464-B; GMX-8-D-4908 

Diameter: 0.750 in. Average density: 1.5333 g/cm’ Voids: 7% 

Fabrication: 6-in. mold Unconfined 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. W (g/cm’) (m/s) - - - - 

1 2.0018 1.357 --- 
2 2.0015 1.5305 6748 
3 2.002 1 1.5325 6717 
4 2.0014 1.533 6728 

Average velocity of increments 2-4: 6731 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 19, 1955 

Shot no.: GMX-2-826-A; GMX-8-B-3843 

Diameter: 0.768 in. Average density: 1.530 g/cm’ Voids: 7% 

Fabrication: Machined to fit tubes Confinement: 0.2-in. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (W (g/cm’) (m/s) - - - - 

1 3.0005 1.523 6689 
2 3.0005 1.534 6710 
3 3.001 1.532 6722 

4 3.000 1.532 6717 
5 3.000 1.528 6724 
6 3.ooo5 1.524 6718 

7 3.000 1.536 6739 
8 3.000 1.531 6723 
9 3.000 1.532 6726 

Average velocity of increments 1-9: 6719 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 19, 1955 

Shot no.: GMX-2-826-B; GMX-8-B-3844 

Diameter: 1.025 in. Average density: 1.532 g/cm3 Voids: 7% 

Fabrication: Fitted to brass tubes Confiiement: 0.2-h wall brass 

Booster: lE15 detonator and Comp B 

Increment Len@h Density Velocity 
no. Cm.) (g/cm’) WI - - - - 

I 3.001 1.533 6697 
2 3.0005 1.531 6704 
3 3.000 1.532 6714 

4 3.OOQ5 1.535 6745 
5 3.0005 1.538 6745 
6 3.000 1.526 6692 

7 3.000 1.536 6740 
8 3.000 1.531 6700 
9 3.000 1.528 6698 

Average velocity of increments 1-9: 6715 m/s 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 19, 1955 

Shot no.: GMX-2-826-C; GMX-8-B-3842 

Diameter: 1.538 in. Average density: 1.533 g/cm’ Voids: 7% 

Fabrication: Fitted into brass tubes Confinement: 0.2-in. wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Ve4ocity 
no. 04 (g/cm’) w4 - - - - 

1 3.0015 1.530 6711 
2 3.ooo5 1.525 6683 
3 3.0005 1.525 6712 

4 3.001 1.537 6748 
5 3.0005 1.533 6724 
6 3.001 1.534 6736 

7 3.0015 1.539 675 1 
8 3.ooo5 1.539 6756 
9 3.0005 1.536 6767 

Average velocity of increments l-9: 6732 m/s 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 10, 1954 

Shot no.: GMX-2464-H; GMX-8-D-49 10 

Diameter: 3.ooO in. Average density: 1.534 g/cm” Voids: 7% 

Fabrication: 6-h mold Unconfined 

Booster: 1E 15 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

I 2.0016 1.529 --- 
2 2.0020 I.5355 6760 
3 2.0012 1.5365 6741 
4 2.0016 1.5365 6749 

Average velocity of increments 2-4: 6750 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Expwimenter: M. J. Urizai Date: December 19,1955 

Shot no.: GMX-2-826-D; GMX-8-B-3845 

Diameter: 3.076 in. Average density: 1.534 g/cm3 voids: 7% 

Fabrication: Fitted into brass tubes 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 6.001 1.536 6735 
2 6.001 1.536 6736 
3 6.CKKI 1.536 6751 

4 5.999 1.536 6751 
5 5.999 1.534 6755 
6 6.ooO 1.531 6732 

7 6.000 1.531 6755 
8 5.999 1.533 6735 
9 6.001 1.536 6750 

Average velocity of increments l-9: 6 744 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 13, 1954 

Shot no.: GMX-2464-A; GMX-B-D4907 

Diameter: 0.750 in. Average density: 1.5403 g/cm’ Voids: 7% 

Fabrication: 6-in. mold Unconfined 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. On-) (g/cm’) Ws) - - - - 

I 2.0017 1.547 --- 
2 2.0000 1.538 6763 
3 2.0014 1.5385 6769 
4 2.0018 1.5375 6768 

Average velocity of increments 2-4: 6767 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 13, 1954 

Shot no.: GMX-2464-D; GMX-8-D-4906 

Diameter: 1.000 in. Average density: 1.5371 g/cm’ Voids: 7% 

Fabrication: 6-in. mold Unconfined 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. 04 (g/cm’) (ds) - - - - 

1 2.ooo9 1.539 --- 
2 2.0009 1.5365 6750 
3 2.0012 1.5365 6767 
4 2.0010 1.5365 6763 

Average velocity of increments 2-4: 6760 m/s 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 13, 1954 

Shot no.: GMX-2-464-C; GMX-B-D-4911 

Diameter: 1.000 in. Average density: 1.5438 g/cm’ Voids: 7% 

Fabrication: 6-in. mold Unconfined 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. (i.4 (g/cm’) W4 - - - - 

1 2.0007 1.547 --- 
2 2.CKKIB 1.543 6772 
3 2.ooo9 1.5425 6776 
4 2.0004 1.5425 6774 

Average velocity of increments 2-4: 6774 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 13, 1954 

Shot no.: GMX-2-464-F; GMX-8-D-4905 

Diameter: 1.500 in. Average density: 1.5355 g/cm’ Voids: 7% 

Fabrication: 6-h mold Unconfined 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. w (g/cm’) (m/s) - - - - 

1 1.9992 1.5360 --- 
2 2.0012 1.5365 6740 
3 2.0010 1.5350 6735 
4 1.9996 1.5345 6748 

Average velocity of increments 2-4: 6741 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 13, 1954 

Shot no.: GMX-2-464-E; GMX-8-D-4904 

Diameter: 1.500 in. Average density: 1.543 g/cm3 Voids: 7% 

Fabrication: 6-in. mold Unconfined 

Booster: 1E 15 detonator 

Increment Length Density Velocity 
IlO. w (g/cm’) Ws) - - - - 

1 2.0018 1.544 --- 
2 2.0020 1.543 6771 
3 2.0020 1.543 6768 
4 2.OQO7 1.543 6768 

Average velocity of increments 2-4: 6769 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 10, 1954 

Shot no.: GMX-2464-G; GMX-8-D-4909 

Diameter: 3.000 in. Average density: 1.542 g/cm’ voids: 7% 

Fabrication: 6-in. mold Unconfined 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. w WC4 w4 ~ - - - 

1 2.0016 1.540 -- 
2 2.0012 1.5435 6757 
3 2.0016 1.5425 6778 
4 2.0016 1.5435 6768 

Average velocity of increments 2-4: 6768 m/s 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: C. L. Mader Date: September 8, 1955 

Shot no.: GMX-2-670-671-E; GMX-8-B-3765 

Diameter: 1.625 in. Average density: 1.548 g/cm3 

Fabrication: Pressed pellets 

Booster: 1 E 15 detonator and Comp B 

Increment 
no. 

Density Velocity 

(g/cm’) (m/s) 

1 0.9705 1.625 ___ 

2 0.969 1.626 6908 
3 0.9712 1.625 6893 

4 0.9705 1.625 7069 
5 0.9695 1.458 6410 
6 0.9697 1.458 6504 

7 0.9699 1.458 6510 
8 0.9701 1.626 6898 
9 0.9707 1.625 6906 

10 
11 
12 

13 

0.9698 1.626 6917 
0.9694 1.459 6556 
0.9692 1.459 6554 

0.9695 1.458 6487 

Average velocity of increments 2- 13: 67 18 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: C. L. Mader Date: September 8, 1955 

Shot no.: GMX-2-670-671-D; GMX-8-B-3766 

Diameter: 1.625 in. Average density: 1.558 g/cm’ 

Fabrication: Pressed pellets 

Booster: lE15 detonator and Comp B 

Increment Lmk@ 
no. (in.) 

I 0.9707 
2 0.9698 
3 0.9695 

Velocity 

(~4 

1.624 -__ 

1.626 6909 
1.626 6932 

4 0.970 1.626 6866 
5 0.9698 1.626 6921 
6 0.9705 1.456 6678 

7 0.9705 1.456 6387 
8 0.9702 1.626 693 1 
9 0.970 1.626 6884 

10 
II 
12 

13 
I4 
15 

0.9705 1.457 6545 
0.970 1.458 6521 
0.970 1.626 7158 

0.9702 1.626 6898 
0.970 1.457 6369 
0.9699 1.457 6522 

Average velocity of increments 2-15: 6752 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 13, 1954 

Shot no.: GMX-2-465-H; GMX-8-D-4916 

Diameter: 3.000 in. Average density: 1.5643 g/cm’ Voids: 5% 

Fabrication: 6-in. mold Unconfined 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. (W (B/cm’) (m/s) - - - - 

1 2.0012 1.558 --- 

2 2.0012 1.566 6825 
3 2.0012 I .5665 6825 
4 2.0018 1.5665 6830 

Average velocity of increments 2-4: 6827 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 14, 1954 

Shot no.: GMX-2-465-B; GMX-8-B-3480 

Diameter: 0.750 in. Average density: 1.5673 g/cm3 Voids: 5% 

Fabrication: 6-in. mold Unco&ed 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. (in-) (g/cm’) (m/s) - - - - 

1 2.0003 1.563 --- 
2 2SKKI5 1.5685 6842 
3 2.0013 1.5685 6851 
4 2.ooO8 1.5690 6848 

Average velocity of increments 2-4: 6847 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 14, 1954 

Shot no.: GMX-2-465-A; GMX-8-B-3479 

Diameter: 0.750 in. Average density: 1.573 g/cm’ Voids: 5% 

Fabrication: 6-in. mold Unconfined 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. b-1 kdcm3) Ws) ~ - - - 

I 2.0006 1.575 --- 
2 2.0008 1.572 6856 
3 2.0007 1.5715 6860 
4 2.0012 1.573 6863 

Average velocity of increments 2-4: 6860 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 14, 1954 

Shot no.: GMX-2465-D; GMX-8-B-3481 

Diameter: 1.000 in. Average density: 1.5650 g/cm’ Voids: 5% 

Fabrication: 6-in. mold Unconfined 

Booster: 1 E I 5 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

I 2.0019 1.560 --- 
2 2.0018 1.5675 6838 
3 2.0022 1.5665 6847 
4 2.0018 I .5660 684 1 

Average velocity of increments 2-4: 6842 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 14, 1954 

Shot no.: GMX-2-465-F; GMX-8-D-49 14 

Diameter: 1.500 in. Average density: I .57 1 g/cm’ Voids: 5% 

Fabrication: 6-in. mold Unconfined 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

I 2.0013 1.568 --- 
2 2.0014 1.572 6856 
3 2.0007 1.572 6848 
4 2.0015 1.572 6848 

Average velocity of increments 2-4: 685 1 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: C. L. Mader Date: September 8, 1955 

Shot no.: GMX-2-670-671-F; GMX-8-B-3763 

Diameter: 1.625 in. Average density: 1.570 g/cm3 

Fabrication: Pressed pellets 

Booster: 1 E 15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) ~ - ~ - 

1 0.970 1.626 --- 
2 0.9696 1.626 6921 
3 0.9698 1.626 6888 

4 0.970 1.626 6897 
5 0.969 1 1.459 6536 
6 0.969 I 1.458 6539 

7 0.969 1.459 6517 
8 0.9692 1.459 6524 
9 0.9695 I .626 6892 

10 0.9694 1.627 7143 
11 0.9698 1.626 6699 
I2 0.9696 1.626 6902 

Average velocity of increments 2-12: 6769 m/s 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: March 19, 1956 

Shot no.: GMX-2-910-A; GMX-8-B-3879 

Diameter: 3.077 in. Average density: 1.570 g/cm’ Voids: 5.1% 

Fabrication: Machined to fit tubes 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (id cg/cm’) (m/s) - - - - 

1 6.001 1.578 6830 
2 6.001 1.567 6829 
3 6.002 1.571 6831 

4 6.002 1.572 6832 
5 6.001 1.567 6831 
6 6.002 1.568 6833 

7 6.ooO 1.569 6836 
8 6.000 1.570 6834 
9 6.002 1.568 6835 

Average velocity of increments l-9: 6832 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 14, 1954 

Shot no.: GMX-2-465-C; GMX-8-B-3482 

Diameter: 1.000 in. Average density: 1.5779 g/cm3 Voids: 5% 

Fabrication: 6-in. mold Unconfiied 

Booster: lEl5 detonator 

Increment Length Density Velocity 
no. W (g/cm’) (m/s) - - - - 

1 2.0018 1.583 --- 
2 2.0015 1.576 6867 
3 2.0015 1.576 6864 
4 2.0013 1.5765 6873 

Average velocity of increments 2-4: 6868 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 14, 1954 

Shot no.: GMX-2-465-E; GMX-8-D-4913 

Diameter: 1.500 in. Average density: 1.5809 g/cm’ Voids: 5% 

Fabrication: 6 in. mold Unconfined 

Booster: 1 E I 5 detonator 

Increment Length Density Velocity 
no. (id (g/cm’) (m/s) - - - - 

1 2.0013 1.583 --- 
2 2.0022 1.5775 6864 
3 2.0020 1.5770 6852 
4 2.0020 1.5760 6879 

Average velocity of increments 24: 6865 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 14, 1954 

Shot no.: GMX-2-465-G; GMX-8-D-4915 

Diameter: 3.000 in. Average density: 1.579 g/cm” Voids: 5% 

Fabrication: 6-in. mold Unconfined 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. w (g/cm’) Wd - - - - 

1 2.0012 1.586 --- 
2 2.0012 1.5755 6845 
3 2.0012 1.5765 6864 
4 2.0012 1.5765 6854 

Average velocity of increments 2-4: 6854 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas granular TNT 

Experimenter: E. James, Jr. Date: July 20, 1955 

Shot no.: GMX-2-680E(l); GMX-8-B-3670 

Diameter: 0.333 in. Average density: 1.5990 g/cm’ Voids: 1.5% 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. Cm.) (g/cm’) (m/s) - - - - 

1 I .9994 1.5984 6863 
2 1.9998 1.6037 6870 
3 1.9993 1.6016 6859 

4 2.0001 1.6015 6865 
5 1.999 1.6027 6866 
6 1.9993 1.5966 6856 

7 1.9993 I .5948 6849 
8 1.9993 I .5923 6847 

Average velocity of increments l-8: 6859 m/s 

711 



DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: C. L. Mader Date: September 8, 1955 

shot no.: GMX-2-670-671-C; GMX-8-B-3767 

Diameter: 1.625 in. Average density: 1.600 B/cm’ 

Fabrication: Pressed pellets 

Booster: 1 El5 detonator and Comp B 

Increment 
no. 

1 

2 
3 

4 0.9702 1.626 6768 
5 0.970 1.626 6563 
6 0.9705 1.458 6910 

7 0.970 1.626 6895 
8 0.9708 1.457 6864 
9 0.970 1.626 6603 

10 
11 
12 

13 
14 
15 

16 0.9705 1.455 6542 

(W 
0.968 
0.9716 
0.9716 

0.971 1.457 6601 
0.970 1.626 6882 
0.971 1.456 6517 

0.9698 1.626 7135 
0.9769 1.456 6400 
0.970 1.626 6907 

Dekty 

(s/cm”) 

1.632 
1.621 
1.623 

Velocity 

w4 
__- 

6533 
7067 

Average velocity of increments 2-16: 6746 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: C. L. Mader Date: September 8, 1955 

Shot no.: GMX-2-670671-B; GMX-8-B-3764 

Diameter: 1.625 in. Average density: 1.6 11 g/cm’ 

Fabrication: Pressed pellets 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. ud (g/cm’) (m/d - - - - 

1 0.970 1.626 6906 
2 0.970 1.626 6912 
3 0.970 1.626 6866 

4 0.970 1.626 6888 
5 0.970 1.626 6579 
6 0.970 1.626 6989 

7 0.970 1.626 6836 
8 0.971 1.456 6889 
9 0.97 1 1.626 7394 

10 0.970 1.626 6821 
11 0.970 1.626 6606 

Average velocity of increments I- 11: 688 1 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 15, 1954 

Shot no.: GMX-2-457-A; GMX-8-B-3478 

Diameter: 0.750 in. Average density: 1.624 g/cm” Voids: 1.75% 

Fabrication: 6-h. mold Unconfined 

Booster : 1E 15 detonator 

Increment Length Density Velocity 
no. (id (g/cm’) b.4 - - - - 

1 2.0008 1.622 --- 
2 2.0005 1.625 6938 
3 2.0012 1.625 6951 
4 2.0010 1.625 6946 

Average velocity of increments 2-4: 6945 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: October 25, 1955 

Shot no.: GMX-2-822-H; GMX-8-B-3810 

Diameter: 0.768 in. Average density: 1.621 g/cm’ Voids: 1.1% 

Fabrication: Machined from large pressings 

Booster: lE15 detonator and Comp B 

Increment 
no. 

1 
2 
3 

Length 
(in.) 

Velocity 

(m/s) 

3.000 
3xKN.l 
3.000 

Density 

(B/cm’) 

1.615 
1.617 
1.618 

__- 

6916 
6920 

4 3.000 1.618 6924 
5 3.000 1.618 6926 
6 3.000 1.619 6928 

7 3.000 1.621 6928 
8 3.000 1.623 6927 
9 3.000 1.636 6942 

Average velocity of increments 2-9: 6926 m/s 
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DETONATION VEL-OCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: October 20, 1955 

Shot no.: GMX-2-822-F; GMX-8-B-3807 

Diameter: 1.025 in. Average density: 1.622 g/cm3 Voids: 1.1% 

Fabrication: Machined from large pressings unconhed 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (e/cm’) (d13)~ - - - - 

1 3.000 1.635 6947 
2 3.000 1.616 6913 
3 3.000 1.621 6919 

4 3.aHI 1.621 6922 
5 3.000 1.616 6918 
6 3.ooo 1.620 6927 

7 3.aIO 1.625 6929 
8 3.auJ 1.617 6921 
9 3.wO 1.625 6934 

Average velocity of increments l-9: 6926 m/s 
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DETONATION VELUCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 13, 1954 

Shot no.: GMX-2457-H; GMX-8-B-347 1 

Diameter: 3.000 in. Average density: 1.624 g/cm” Voids: 1.75% 

Fabrication: 6-in. mold Unconfined 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. W (g/cm’) WI - - - - 

1 2.0018 1.625 --- 
2 2.0018 1.6235 6934 
3 2.0022 1.624 6933 
4 2.0013 1.624 6924 

Average velocity of increments 2-4: 6930 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas granular TNT 

Experimenter: E. James, Jr. Date: July 20, 1955 

Shot no.: GMX-2-680-F; GMX-8-B-3673 

Diameter: 0.2729-0.273 1 in. Average density: 1.6287 g/cm3 Voids: 1.5% 

Booster: 1E 15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm31 W4 - - - - 

1 2.0008 1.6269 6863 
2 2.0009 1.6266 6956 
3 2.001 1.6314 6924 

4 2.0002 1.6264 6893 
5 2.0005 1.63 10 6899 
6 2.0003 1.6316 6917 

7 2.0006 1.6269 6896 
8 2.0003 1.6264 6907 
9 2.001 1.6307 6909 

Average velocity of increments l-9: 6907 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas granular TNT 

Experimenter: E. James, Jr. Date: July 20, 1955 

Shot no.: GMX-2-680-E(2); GMX-8-B-3671 

Diameter: 0.3328 in. Average density: 1.6264 g/cm” Voids: 1.5% 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. W (s/cm’) W4 - - - - 

1 2.0002 1.6257 6910 
2 2.000 1.6255 6904 
3 2.000 1.6290 6904 
4 2.0001 1.6253 6908 

Average velocity of increments l-4: 6907 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas granular TNT 

Experimenter: E. James, Jr. Date: July 20, 1955 

Shot no.: GMX-2-680-D; GMX-8-B-3669 

Diameter: 0.4278 in. Average density: 1.6276 g/cm3 Voids: 1.5% 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. W (g/cm’) W.4 ~ - - 

1 2.0002 1.627 I 6919 
2 2.000 1.6288 6919 
3 1.9998 1.6278 6920 

4 2.000 1.6273 6919 
5 2.000 1.6273 6925 
6 1.9998 1.6275 6924 

7 1.9997 1.6273 6924 
8 2.000 1.6290 6923 
9 2.000 1.6266 6920 

Average velocity of increments l-9: 6921 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas granular TNT 

Experimenter: E. James, Jr. Date: July 20, 1955 

Shot no.: GMX-2-680-L; GMX-8-B-3672 

Diameter: 0.5998 in. Average density: 1.6274 g/cm’ 

Booster: 1 El 5 detonator and Comp B 

Increment Length Density Velocity 
no. w Wm’) (m/s) - - - - 

Voids: 1.5% 

1 2.000 1.6284 
2 1.9998 1.6275 
3 2.000 1.6281 

4 2.000 1.6274 
5 1.9999 1.6276 
6 2.000 1.6264 

7 2.000 1.6265 
8 2.000 1.6264 
9 2.000 1.6286 

Average velocity of increments 

6914 
6914 
6925 

6924 
6921 
6923 

6922 
6925 
6925 

l-9: 692 Ids 
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DETONATION VELOCITY DATA 

Material: Atlas granular TNT 

Experimenter: E. James, Jr. Date: July 20, 1955 

Shot no.: GMX-2-680-B; GMX-8-B-3668 

Diameter: 1.000 in. Average density: 1.6267 g/cm’ Voids: 1.5% 

Booster: 1E 15 detonator and Comp B 

Increment Length Density Velocity 
no. k.1 (g/cm’) (m/s) - - - - 

1 2.000 1.6293 6918 
2 2.0005 1.6242 6927 
3 1.9997 1.6291 6920 

4 2.000 1.6284 6920 
5 2.0002 1.623 1 6926 
6 1.9997 1.6293 6936 

7 2.000 1.6269 6928 
8 2.000 1.6294 6928 
9 2.000 1.6208 6927 

Average velocity of increments l-9: 6926 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 15, 1954 

Shot no.: GMX-2-457-C; GMX-8-B-3476 

Diameter: 1 .OoO in. Average density: 1.626 g/cm’ Voids: 1.75% 

Fabrication: 6-in. mold Unconfined 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm”) (m/s) - - - - 

1 2.0011 1.627 --- 
2 2.016 1.625 6940 
3 2.0010 1.625 6940 
4 2.0011 1.625 6940 

Average velocity of increments 2-4: 6940 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 15, 1954 

Shot no.: GMX-2-457; GMX-8-B-3473 

Diameter: 1.500 in. Average density: 1.6265 g/cm’ Voids: 1.75% 

Fabrication: 6-in. mold Unconfined 

Booster: 1E 15 detonator 

Increment Length Density Velocity 
no. W (g/cm’) W4 - - - - 

1 1.9996 1.633 --- 
2 1.9998 1.6245 6931 
3 2.0002 1.6240 6942 
4 2.0005 1.6245 6943 

Average velocity of increments 2-4: 6939 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 15, 1954 

Shot no.: GMX-2-457-E; GMX-8-B-3474 

Diameter: 1.500 in. Average density: 1.63 14 g/cm’ Voids: 1.75% 

Fabrication: 6-in. mold Unconfined 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm3) (m/s) - - - - 

1 2.0010 1.635 --- 
2 2.0002 1.6295 6940 
3 2.0004 1.6305 6962 
4 2.0005 1.6305 6946 

Average velocity of increments 2-4: 6949 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: October 20, 1955 

Shot no.: GMX-2-822-D; GMX-8-B-3805 

Diameter: 1.539 in. Average density: 1.625 g/cm’ voida: 1.1% 

Fabrication: Machined from large pressings Unc~ed 

Booster: lE15 detonator and Comp B 

Incremenl 
no. 

Length 
(in.) 

3.000 
3.cNO 
3.c00 

3.000 1.622 6925 
3.axl 1.623 6916 
3.aNl 1.626 6929 

3.aKl 1.627 6922 
3.000 1.635 6942 
3.000 1.635 6943 

Density 

(s/cm3 

1.617 
1.619 
1.621 

Velocity 

(m/d 

6912 
6915 
6927 

Average velocity of increments l-9: 6926 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: C. L. Mader Date: September 8, 1955 

Shot no.: GMX-2-670-67 1-A; GMX-8-B-376 1 

Diameter: 1.625 in. Average density: 1.626 g/cm3 

Fabrication: Pressed pellets 

Booster: 1E15 detonator and Comp B 

Increment 
no. 

4 0.970 
5 0.9702 
6 0.9695 

10 0.9696 
11 0.9698 

0.9715 
0.9705 
0.9705 

0.9706 
0.9696 
0.9698 

Density Velocity 

(e/cm’) W@ - - 
1.624 --- 
1.625 6893 
1.625 7047 

1.626 6784 
1.626 7148 
1.626 6664 

1.625 6934 
1.627 6922 
1.627 6924 

1.627 7118 
1.626 6748 

Average velocity of increments 2- 11: 69 I8 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: December 13, 1954 

Shot no.: GMX-2-457-G; GMX-8-B-3472 

Diameter: 3.00 in. Average density: 1.628 g/cm’ Voids: 1.75% 

Fabrication: 6-in. mold Unconfined 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. (ii) (g/cm’) (m/s)- - - - 

I 2.0017 1.629 --- 
2 2.0010 1.628 6945 
3 2.0023 1.6275 6944 
4 2.0013 1.628 6940 

Average velocity of increments 2-4: 6943 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas granular TNT 

Experimenter: E. James, Jr. Date: July 20, 1955 

Shot no.: GMX-2-680-A; GMX-8-B-3667 

Diameter: 3.0002 in. Average density: 1.6289 g/cm’ Voids: -1.5% 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 2.0002 1.6324 6925 
2 2.0006 1.6239 6919 
3 2.0005 1.6291 6919 

4 2.0002 1.6263 6928 
5 2.0002 1.6300 6929 
6 2.0005 1.6286 6928 

7 2.0003 1.6232 6930 
8 2.0002 1.6311 6930 
9 2.0004 1.6299 6934 

Average velocity of increments l-9: 6927 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: October 20, 1955 

Shot no.: GMX-2-822-B; GMX-8-B-3803 

Diameter: 3.080 in. Average density: 1.628 g/cm’ Voids: 1.1% 

Fabrication: Machined from large pressings 

Booster: 1El5 detonator and Comp B 

Increment Length Density Velocity 
no. Cm.1 (g/cm’) (m/s) ~ - - - 

1 6.000 1.625 --- 
2 6.000 1.622 6922 
3 6.000 1.616 6913 

4 6.000 1.624 6927 
5 6.000 1.616 69 14 
6 6.000 1.637 6946 

7 6.000 1.638 6945 
8 6.000 1.636 6945 
9 6.000 1.639 6948 

Average velocity of increments 2-9: 6933 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

EKperimenter: M. J. Urizar Date: December 13, 1954 

Shot no.: GMX-2-457-I; GMX-8-D-4912 

Diameter: 5.950 in. Average density: 1.625 g/cm3 Voids: 1.75% 

Fabrication: 6-in. mold Unconfined 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. On.) (s/cm’) (m/s) - - P - 

I 4.003 1.627 --- 
2 4.003 1.627 6943 
3 4.003 1.625 6942 

4 3.954 1.625 6939 
5 4.004 1.624 6942 
6 3.978 1.624 6938 

Average velocity of increments 2-6: 6941 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: October 25, 1955 

Shot no.: GMX-2-822-I; GMX-8-3809 

Diameter: 0.768 in. Average density: 1.636 g/cm’ Voids: 1.1% 

Fabrication: Machined to tit tubes Confinement: 0.2-in. wall brass 

Booster: 1E15 detonator and Comp B 

Increment Length Density Velocity 
no. W (g/cm’) W) - - - - 

1 3.000 1.636 6923 
2 3.000 1.635 6929 
3 3.000 1.636 6930 

4 3.000 1.635 6932 
5 3.000 1.636 6934 
6 3.000 1.637 6928 

7 3.000 1.636 6934 
8 3.000 1.636 6932 
9 3.000 1.635 6935 

Average velocity of increments l-9: 693 1 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: October 19, 1955 

Shot no.: GMX-2-822-E; GMX-8-B-3808 

Diameter: 1.025 in. Average density: 1.636 g/cm” Voids: 1.1% 

Fabrication: Machined to fti tubes Confimement: 0.24~ wall brass 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. 04 (g/cm’) Ws) - - - - 

1 3.ooo 1.635 6927 
2 3.ooo 1.635 6933 
3 3.c00 1.635 693 1 

4 3.aKI 1.637 6929 
5 3.amI 1.636 6934 
6 3.ooo 1.635 6932 

7 3.cwO 1.635 6935 
8 3x00 1.635 6936 
9 3.OOO 1.637 6934 

Average velocity of increments l-9: 6932 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: October 20, 1955 

Shot no.: GMX-2-822-C; GMX-8-B-3806 

Diameter: 1.539 in. Average density: 1.637 g/cm’ Voids: 1.1% 

Fabrication: Machined to fit tubes Ccmfimement: 0.2-in. wall brass 

Booster: lE15 detonator and Comp B 

Increment 
no. 

Length Density Velocity 

(W (B/cm3 (de) - - 
3.aIO 1.636 6927 
3.anI 1.638 6935 
3.000 1.638 6935 

3.000 1.641 6939 
3.000 1.636 6944 
3.ooo 1.636 6943 

3.cKKl 1.639 6944 
3.ooo 1.635 6937 
3.000 1.635 6934 

Average velocity of increments 1-9: 6938 m/s 
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DETONATION VELOCITY DATA 

Material: Atlas TNT 

Experimenter: M. J. Urizar Date: October 20, 1955 

Shot no.: GMX-2-822-A; GMX-8-B-3804 

Diameter: 3.080 in. Average density: 1.636 g/cm’ Voids: 1.1% 

Fabrication: Machined to fit tubes Confimuncnt: 0.2-in. wall brass 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
UO. W (g/cm3 (m.4 - - - - 

1 6.000 1.628 6932 
2 6.ooO 1.637 6940 
3 6.000 1.636 6934 

4 6.CK?O 1.637 6944 
5 6.ooO 1.636 6938 
6 6.ooO 1.636 6944 

7 6.000 1.636 6942 
8 6.000 1.638 6944 
9 6.CKKI 1.638 6942 

Average velocity of increments: 6940 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% TNT/40 wt% DNT 

Experimeker: C. L. Mader Date: February 9, 1956 

Shot no.: GMX-2-859; GMX-8-B-3860 

Diameter: 2.0000 in. Average density: 1.3019 g/cm’ 

Fabrication: Pressed and milled 

Booster: lE15 detonator, P-016 lens,and 0.25~in. Comp B 

Increment 
no. 

Lenti 
(in.) 

3.7914 
3.7939 
3.7937 

3.7943 1.2997 5690 
3.7935 1.3017 5694 
3.7952 1.3030 5697 

3.7933 1.3046 5709 
3.7938 1.3042 5709 
3.7946 1.3041 5697 

1.2998 
1.3004 
1.2995 

Velocity 

Ws) 

6170 
5687 
5686 

Weighted average velocity of increments 2-9: 5695 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% TNT/40 wt% DNT 

Experimenter: C. L. Mader Date: February 10, 1956 

Shot no.: GMX-2-859; GMX-8-B-3861 

Diameter: 2.9988 in. Average density: 1.3037 g/cm’ 

Fabrication: Pressed and milled 

Booster: lE15 detonator, P-016 lens,and 0.25-h Comp B 

Increment Length Density Velocity 
no. b-1 (g/cm’) (m/s) - - - - 

1 3.7962 1.3060 6329 
2 3.7957 1.3049 5744 
3 3.7962 1.3002 5734 

4 3.7963 1.3056 5765 
5 3.7965 1.3023 5753 
6 3.7965 1.3038 5755 

7 3.7966 1.3039 5755 
8 3.7960 1.3040 5759 
9 3.7960 1.3029 5742 

Weighted average velocity of increments 2-9: 5746 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% TNT/40 wt% DNT 

Experimenter: C. L. Mader Date: February 8,1956 

Shot no.: GMX-2-859; GMX-8-B-3859 

Diameter: 5.7974 in. Average density: 1.3038 g/cm’ 

Fabrication: Pressed and milled 

Booster: lE22 detonator, P-040 lens,and 0.5-in. Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 7.5964 1.3194 5950 
2 7.5949 1.3023 5807 
3 7.5938 1.3018 5801 

4 7.5932 1.303 1 5804 
5 7.5943 1.3017 5806 
6 7.5958 1.3026 5808 

7 7.5984 1.3015 5813 
8 7.5956 1.3018 5815 
9 7.5960 1.3023 5794 

Weighted average velocity of increments 2-9: 5805 m/s 
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DEI-ONATION VELOCITY DATA 

Material: 60 wt% TNT/40 wt% DNT 

Experimenter: C. L. Mader Date: January 26, 1956 

Shot no.: GMX-2-858; GMX-8-B-3854 

Diameter: 1.9977 in. Average density: 1.401 g/cm’ 

Fabrication: Pressed and milled 

Booster: 1E15 detonator, P-016 lens,and 0.25-h Comp B 

Increment 
no. 

bnsth 
(i’d 

3.7949 
3.7946 
3.7953 

3.793 1 1.402 6082 
3.7943 1.402 6076 
3.7942 1.401 607 1 

3.7944 1.399 6074 
3.7939 1.401 6069 
3.7944 1.402 607 1 

Density 

(g/cm”) 
1.401 
1.402 
1.403 

Velocity 

w4 

6138 
6064 
6077 

Weighted average velocity of increments 2-9: 6069 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% TNT/40 wt% DNT 

Experimenter: C. L. Mader Date: January 27, 1956 

Shot no.: GMX-2-858; GMX-8-B-3855 

Diameter: 2.9971 in. Average density: 1.4021 g/cm’ 

Fabrication: Pressed and milled 

Booster: lE15 detonator, P-016 lens,and 0.25-in. Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (ds) - - - - 

1 3.7933 1.4049 6183 
2 3.7946 1.4034 6084 
3 3.7940 1.4037 6114 

4 3.7938 1.4011 6013 
5 3.7944 1.4022 6105 
6 3.7942 1.4034 6029 

7 3.7949 1.4026 6110 
8 3.7937 1.4025 6017 
9 3.7946 1.4020 6105 

Weighted average velocity of increments 2-9: 6 103 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% TNT/40 wt% DNT 

Experimenter: C. L. Mader Date: January 25, 1956 

Shot no.: GMX-2-858; GMX-8-B-3853 

Diameter: 5.7987 in. Average density: 1.401 g/cm’ 

Fabrication: Pressed and milled 

Booster: lE22 detonator, P-040 lens,and 0.5-in. Comp B 

Increment Length Density Velocity 
no. . (g/cm’) W) - - - - 

; { ::O{ll.z { “,:‘:, 

4 7.5940 1.4000 6128 
5 7.5872 1.3997 6133 
6 7.5936 1.4001 6131 

7 7.5952 1.3991 6131 
8 7.5954 1.3985 6131 
9 7.5941 1.3990 6126 

Weighted average velocity of increments 2-9: 6 134 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% TNT/40 wt% DNT 

Experimenter: C. L. Mader Date: January 12, 1956 

Shot no.: GMX-2-857; GMX-8-B-3847 

Diameter: 1.9993 in. Average density: 1.4950 g/cm” 

Fabrication : Pressed and milled 

Booster: lE15 detonator, P-016 lens,and 0.25-k Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 3.7949 1.4943 6630 
2 3.7947 1.4968 6410 
3 3.7944 1.4942 6422 

4 3.7948 1.4965 6428 
5 3.7960 1.4940 6427 
6 3.7948 1.4953 6426 

7 3.7957 1.4951 6422 
8 3.7949 1.4947 642 1 
9 3.7952 1.4943 6004 

Weighted average velocity of increments 2-8: 6424 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% TNT/40 wt% DNT 

Experimenter: C. L. Mader Date: January 13, 1956 

Shot no.: GMX-2-857; GMX-8-B-3848 

Diameter: 2.9992 in. Average density: 1.4958 ghn’ 

Fabrication: Pressed and milled 

Booster: 1E15 detonator, P-016 lens,and 0.25-h Comp B 

Increment Length Density Velocity 
no. k-1 (g/cm’) (m/s) - - - - 

1 3.7966 1.4980 6496 
2 3.796 1 1.4978 6429 
3 3.7963 I .4973 6443 

4 3.7960 1.4961 6448 
5 3.7960 1.4928 6438 
6 3.7959 1.4959 6446 

7 3.7962 1.4950 644 1 
8 3.7961 1.4942 6445 
9 3.7957 1.4949 6442 

Weighted average velocity of increments 3-9: 6442 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% TNT/40 wt% DNT 

Experimenter: C. L. Mader Date: January 11, 1956 

Shot no.: GMX-2-857; GMX-8-B-3846 

Diameter: 5.79806 in. Average density: 1.4943 g/cm’ 

Fabrication: Pressed and milled 

Booster: lE22 detonator, P-040 lens,and 0.5-in. Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

I 3.5975 1.4960 6512 
2 3.5929 1.4944 646 I 
3 3.5967 1.4945 6459 

4 3.5980 1.4937 6464 
5 3.5969 I .4940 6463 
6 3.5955 1.4945 6463 

7 3.5972 1.4932 6463 
8 3.5975 1.4942 6465 
9 3.5982 I .4940 6462 

Weighted average velocity of increments 2-9: 6465 m/s 
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DETONATION VELOCITY DATA 

Material: 33.3 wt% TNT/33.3 wt% PETN/33.3 wt% tetryl 

Experimenter: E. James, Jr. Date: November 23, 1953 

Shot no.: GMX-3-C-105C; GMX-8-B-2887 

Diameter: N 2 in. Average density: 1.644 g/cm’ 

Fabrication: Poured at 1OOOC 

Booster: lE15 detonator and self-boo&ring 

Increment Length Density Velocity 
no. w (g/cm31 (m/s) - - - - 

1 -1.6 ___ ___ 
2 -1.6 ___ ___ 

3 1.686 1.653 7411 
4 1.580 1.635 7374 

Average velocity of increments 3 and 4: 7393 m/s 
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DETONATION VELOCITY DATA 

Material: 33.3 wt% TNT/33.3 wt% PETN/33.3 wt% tetryl 

Experimenter: E. James, Jr. Date: November 23, 1953 

Shot no.: GMX-2-C-l05B; GMX-8-B-2888 

Diameter: - 2 in. Average density: 1.661 g/cm’ 

Fabrication: Poured at 60°C 

Booster: 1 E I5 detonator and self-boostering 

Increment Length Density Velocity 
no. 04 (s/cm’) (m/s) - - - 

1 -1.8 ___ ___ 
2 -1.8 ___ ___ 

3 1.805 1.662 7456 
4 1.892 1.659 7336 

Average velocity of increments 3 and 4: 7396 m/s 
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DETONATION VELOCITY DATA 

Material: 80 wt% TNT/20 wt% RDX 

Experimenter: M. J. Urizar Date: June 18, 1954 

shot no.: GMX-2-299-2; GMX-8-D-4600 

Diameter: 0.75 in. Average density: 1.201 g/cm’ Voids: 28.7% 

Fabrication: Pressed into tubes Confinement: 0.085-h polystyrene 

Booster: I E 15 detonator 

Increment Length Density Velocity 
no. (W (e/cm’) Ws) - - - - 

1 3.alO 1.201 --- 
2 3.ooo 1.200 --- 
3 3.cMIo 1.201 5711 
4 3.cNIO 1.201 5731 

Average velacity of increments 3 and 4: 5721 m/s 
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DETONATION VELOCITY DATA 

Material: 80 wt% TNT/20 wt% RDX 

Experimente: M. J. Urizar Date: September 22, 1954 

Shot no.: GMX-2-371-A; GMX-8-B-3299 

Diameta: 0.75 in. Avemge density: 1.201 g/cm’ Voids: 28.7% 

Fabrication: Pressed into tubes Confinement: 0.085-in. polystyrene 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. w 6h’) (m/s) - - - - 

1 3.000 1.201 -- 
2 3.000 1.201 5718 
3 3.000 1.200 5737 
4 3.000 I .200 5722 

Average velocity of increments 2-4: 5726 m/s 
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DETONATION VELOClTY DATA 

Material: 80 wt% TNT/20 wt% RDX 

Experimenter: M. J. Urizar Date: September 22, 1954 

Shot no.: GMX-2-371-B; GMX-8-B-3298 

Diameter: 1.0 in. Average den&y: 1.200 g+krn3 Voids: 28.7% 

Fabrication: Pressed into tubes Contlnement: 0.085-in. polystyrene 

BOOStW lE15 detonator 

Incranent Length Density Velocity 
no. w (s/nn’) (m/s) - - - - 

I 3.000 1.200 5736 
2 3.000 1.200 5748 
3 3.000 1.200 5794 

Average velocity of increments 1-3: 5759 m/s 
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DETONATION VELOCITY DATA 

Material: 80 wt% TNT/20 wt% RDX 

Experimenter: M. J. Urizar Date: June 17, 1954 

Shot no.: GMX-2-299-4; GMX-8-D4601 

Diameta: 1 in. Average densicy: 1.201 g/cm’ Voids: 28.7% 

Fabrication: Pressed into tubes Confbement: 0.085-in. polystyrene 

Booster: lEl5 detonator 

Increment Length Density Velocity 
no. w (e/cm’) (~4 - - - - 

1 3.000 1.201 --- 
2 3xKKl 1.200 5771 
3 3.000 1.201 5781 
4 3.000 1.201 5788 

Average velocity of increments 2-4: 5780 m/s 
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DETONATION VELOCITY DATA 

Material: 80 wt% TNT/20 wt% RDX 

Experimenter: M. J. Urizar Date: June 17, 1954 

Shot no.: GMX-2-299-3; GMX-8-D-4599 

Diameter: 1 in. Average density: 1.201 g/cm’ Voids: 28.7% 

Fabrication: Pressed into tubes Conlinement: 0.085-in. polystyrene 

Rooster: lE15 detonator 

Increment Length Density Velocity 
no. W (g/cm”) (m/s) ---- 

1 3.000 1.201 --- 
2 3mO 1.201 5821 
3 3.m 1.201 5801 
4 3.000 1.201 --- 

Awrage velocity of increments 2 and 3: 5811 m/s 
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DETONATION VELOCITY DATA 

Material: 80 wt% TNT/20 wt% RDX 

Expaimente: M. J. Urizar Date: June 17, 1954 

Shot no.: GMX-2-299-5; GMX-8-D-4604 

Diamder: 1.5 in. Average density: 1.201 g/cm’ Voids: 28.7% 

Fabrication: Pressed into tubes Codinement: 0.085-in. polystyrene 

Booster : lEl5 detonator 

Increment Length Density Velocity 
no. w (s/cm3 wf4 - - - - 

1 3.000 1.200 --- 
2 3.000 1.201 5866 
3 3.000 1.200 5838 
4 3.000 1.201 5868 

Average velocity of increments 24: 5857 m/s 
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DETONATION VELOCITY DATA 

Mat&al: 80 wt% TNT/20 wt% RDX 

Experimenter: M. J. Urizar Date: June 17, 1954 

Shot no.: GMX-2-299-6; GMX-8-D-4603 

Diameter: 1.5 in. Average density: 1.200 g/cm’ Voids: 28.7% 

Fabrication: Pressed into tubes Confinement: 0.0854~ polystyrene 

Booster: 1 El 5 detonator 

Increment hqtb Density Velocity 
no. @) (s/cm”) (m/s) - - - - 

1 3.000 1.200 --- 
2 3.000 1.200 5849 
3 3.wO 1.200 5855 
4 3.000 1.200 5920 

Average velocity of increments 2-4: 5875 m/s 
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DETONATlON VELOCITY DATA 

Material: 80 wt% TNT/20 wt% RDX 

Experimenter: M. J. Urizar Date: September 22, 1954 

Shot no.: GMX-2-37 1-C; GMX-8-B-3295 

Diameter: 1.5 in. Average density: 1.202 g/cm” Voids: 28.7% 

Fabrication: Pressed into tubes Confinement: 0.085-h polystyrene 

Booster: 1E 15 detonator 

Increment Length Den&y Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

I 3.000 1.207 --- 
2 3mO 1.200 5808 
3 3.000 1.200 5966 
4 3.000 1.200 5898 

Average velocity of increments 2-4: 5891 m/s 
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DETONATION VELOCITY DATA 

Material: 80 wt% TNT/20 wt% RDX 

Experimenter: M. J. Urizar Date: September 22, 1954 

Shot no.: GMX-2-371-D; GMX-8-B-3301 

Diameter: 3 in. Average density: 1.200 g/cm’ Voids: 28.7% 

Fabrication: Pressed into tubes Confinement: 0.25-in. Lucite 

Boaster: lE15 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 6.000 1.199 --- 
2 6.000 1.200 5901 
3 6.000 1.200 5908 
4 6.CUIO 1.200 5901 

Average velocity of increments 2-4: 5903 m/s 
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DETONATION VELOCITY DATA 

Material: 80 wt% TNT/20 wt% RDX 

Experimenter: M. J. Urizar Date: June 17, 1954 

Shot no.: GMX-2-299-7; GMX-8-D4605 

Diameter: 3 in. Average density: 1.200 g/cm’ Voids: 28.7% 

Fabrication: Pressed into tubes Confinement: 0.025-in. Lucite 

Booster: I El 5 detonator 

Increment Length Density Velocity 
no. (W Cs/cm’) W4 - - - - 

1 6.WO 1.201 --- 
2 6.000 1.201 5934 
3 6.CQO 1.199 5894 
4 6.000 1.200 5908 

Average velocity of increments 2-4: 5912 m/s 
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DETONATION VELOCITY DATA 

Material: 80 wt% TNT/20 w-t% RDX 

Experimenter: M. J. Urizar Date: June 17, 1954 

Shot no.: GMX-2-299-8; GMX-H-D-4606 

Diameter: 3 in. Average density: 1.202 g/cm’ Voids: 28.7% 

Fabrication: Pressed into tubes Confinement: 0.025-h Lucite 

Booster : 1 El 5 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 6.CKKI 1.202 --- 
2 6.ooO 1.203 5946 
3 6.ooO 1.201 5920 
4 6.ooO 1.201 5904 

Average velocity of increments 2-4: 5923 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% TNT/40 wt% RDX 

Experimenter: M. J. Urizar Date: June 21, 1954 

Shot no.: GMX-2-30@ 1; GMX-8-D-46 19 

Diameter: 0.75 in. Average density: 1.20 1 g/cm” Voids: 30% 

Fabrication: Pressed into tubes Confinement: 0.085-in. polystyrene 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. (ii.) (e/cm’) (m/e) - - - - 

1 3.000 1.201 --- 
2 3.000 1.201 6004 
3 3.000 1.201 5997 
4 3.000 1.201 -- 

Average velocity of increments 2 and 3: 6001 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% TNT/40 wt% RDX 

Experimenter: M. J. Urizar Date: June 21, 1954 

shot m.: GMX-2-300-2; GMX-8-D-4620 

Diameter: 0.75 in. Avaage &nsity: 1.201 g/cm” Voids: 30% 

Fabrication: Pressed into tubes Confinement: 0.085-in. polystyrene 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. (in.) Cg/cm’) (m/s) - - - - 

1 3.000 1.201 -- 
2 3.000 1.201 6007 
3 3.000 1.201 6012 
4 3.000 1.201 5997 

Average velocity of increments 2-4: 6005 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% TNT/40 wt% RDX 

Experimenter: M. J. Urizar Date: September 22, 1954 

Shot no.: GMX-2-370-A; GMX-8-B-3300 

Diameter: 0.75 in. Average density: 1.201 g/cm’ Voids: 29.95% 

Fabrication: Pressed into tubes Confinement: 0.085-in. polystyrene 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. (id (g/cm3 Ws) - - - - 

1 3.000 1.201 --- 
2 3.cNxl 1.201 6054 
3 3.ooo 1.200 6036 
4 3.ooo 1.200 6007 

Average velocity of increments 2-4: 6032 m/s 
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DETONATION VELOCITY DATA 

M&rink 60 wt% TNT/40 wt% RDX 

Experimenter: M. J. Urizar Date: June 21, 1954 

Shot no.: GMX-2-30@3; GMX-8-D-46 18 

Diameter: 1 in. Average density: 1.200 g/cm3 Voids: 30% 

Fabrication: Pressed into tubes Confinement: 0.085-in. polystyrene 

Booster: lE15 detonator 

Increment Length Density Velocity 

no. b.1 (g/cm31 W) - - - - 
1 3.000 1.200 -- 
2 3.000 1.200 6048 
3 3.000 1.200 6027 
4 3.000 1.200 6040 

Average velocity of increnents 24: 6038 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% TNT/40 W% RDX 

Experimenter: M. J. Urizar Date: June 21, 1954 

Shot no.: GMX-2-300-4; GMX-8-D-46 17 

Diameter: 1 in. Average density: 1.201 g/cm’ Voids: 30% 

Fabrication: Pressed into tubes Confinement: 0.085-in. polystyrene 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. (id Wcfn’) w4 - - - 

1 3.000 1.200 -- 
2 3.000 1.201 6042 
3 3.000 1.200 6032 
4 3.000 1.201 6043 

Average velocity of increments 2-4: 6039 m/s 

762 



DETONATION VELOCITY DATA 

Material: 60 wt% TNT/40 wt% RDX 

Experimenter: M. J. Urizar Date: June 21, 1954 

Shot no. : GMX-2-300-5; GMX-B-D4616 

Diameter: 1.5 in. Average density: 1.200 g/cm’ Voids: 30% 

Fabrication: Pressed into tubes Confinement: 0.085-h polystyrene 

Booster: 1E 15 detonator 

Increment Length Density Velocity 
no. b.1 (s/cm”) WI - - - - 

1 3.000 1.200 --- 
2 3.cuO 1.200 6149 
3 3.000 1.199 608 1 
4 3.ooo 1.200 606 1 

Average velocity of increments 2-4: 6097 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% TNT/40 wt% RDX 

Experimenter: M. J. Urizar Date: June 21, 1954 

Shot no.: GMX-2-300-6; GMX-B-D4615 

Diameter: 1.5 in. Average density: 1.200 g/cm3 Voids: 30% 

Fabrication: Pressed into tubes Confinement: 0.085-in. polystyrene 

Booster: lE15 detonator 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) ~ - - - 

1 3.000 1.200 --- 
2 3.000 1.200 6110 
3 3.000 1.199 6126 
4 3.000 1.200 6096 

Average velocity of increments 2-4: 6111 m/s 

764 



DETONATION VELOCITY DATA 

Mataial: 60 wt% TNT/40 wt% RDX 

Experimenter: M. J. Urizar Date: June 18, 1954 

Shot no.: GMX-2-300-7; GMX-8-D-4622 

Diameter: 3 in. Average density : 1.20 1 g/cm’ Voids: 30% 

Fabrication: Pressed into tubes Confinement: 0.085-in. polystyrene 

Booster: lEl5 detonator 

Increnent Length Density Velodty 
IIO. b-1 t&m3 WI - - - - 

1 6.000 1.201 --- 
2 6.000 1.201 6158 
3 6.000 1.200 6191 
4 6.000 1.203 6144 

Average velocity of increments 24: 6164 m/s 
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DETONATION VELOCITY DATA 

Material: 60 wt% TNT/40 wt% RDX 

Experimenter: M. J. Urizar Date: June 18, 1954 

Shot no.: GMX-2-300-H; GMX-8-D-462 1 

Diameter: 3 in. Average density: 1.201 g/cm’ Voids: 30% 

Fabrication: Pressed into tubes Confinement: 0.085-in. polystyrene 

Booster: lE15 detonator and P-040 lens 

Increment Length Density Velocity 
no. (id (g/cm’) WI - - - - 

1 6.000 1.201 --- 
2 6.ooO 1.200 6185 
3 6.ooO 1.201 6149 
4 6.000 1.200 6157 

Average velocity of increments 2-4: 6 164 m/s 
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DETONATION VELOCITY DATA 

Material: 57.1 wt% TNT/42.9 wt% RDX 

Experimenter: J. B. Panowski Date: May 21,1954 

Shot no.: GMX-2-285-21 through -285-25; GMX-8-B-3190 

Diameter: 1 in. Average density: 1.63 1 g/cm’ 

Booster: lE15 detonator and 2.000-in.-long Comp B 

Increment Length Density Velocity 
no. (in.) (e/cm”) (m/s) - - - - 

1 2.ooo 1.631 --- 
2 2.000 1.619 7375 
3 2.cHlO 1.625 7409 

4 2.OQO 1.630 7410 
5 2.ooo 1.649 7434 

Average velocity of increments 2-5: 7407 m/s 
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DETONATION VELOCITY DATA 

Material: 57.1 wt% TNT/42.9 wt% RDX 

Experimenter: J. B. Panowski Date: May 21, 1954 

Shot no.: GMX-2-285-11 through -285-15; GMX-8-B-3 193 

Diameter: 0.666 in. Average density: 1.635 g/cm’ 

Booster: lEl5 detonator and 2.0(&n.-long Comp B 

Incmnent Length Density Velocity 
no. w (s/cm’) w4 - - - - 

1 2.000 1.634 --- 
2 2.cMIo 1.647 7430 
3 2.000 1.642 7460 

4 2.000 1.634 7380 
5 2.abO 1.617 7395 

Average velocity of increments 2-5: 74 16 m/s 
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DETONATION VELOCITY DATA 

Material: 57.1 wt% TNT/42.9 wt% RDX 

Experimenter: J. B. Pan0wsk.i Date: May 21, 1954 

Shot no.: GMX-2-285-16 through 285-20; GMX-8-B-3214 

Diameter: 0.666 in. Average density: 1.636 g/cm’ 

Booster: lE15 detonator and 2.000-in.-long Comp B 

Increment Length Density Velocity 
no. w (g/cm31 (m/s) - - - - 

1 2.alO 1.642 --- 
2 2.000 1.643 7417 
3 2.c00 1.650 7425 

4 2LKKl 1.635 7379 
5 2.aIo 1.611 7393 

Average velocity of increments 2-5: 7404 m/s 
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DETONATION VELOCITY DATA 

Material: 57.1 wt% TNT/42.9 wt% RDX 

Experimenter: J. B. Panowski Date: May 21, 1954 

Shot no.: GMX-2-285-26 through 285-30; GMX-8-B-3209 

Diameter: 1 in. Average density: 1.639 g/cm” 

Booster: lE15 detonator and 2-in-long Comp B 

Increment Length Density Velocity 
no. (W (g/cm’) (m/s) - - - - 

1 2.000 1.645 --- 
2 2.000 1.620 7404 
3 2.a30 1.645 7414 

4 2.000 1.638 7429 
5 2.000 1.646 7416 

Average velocity of increments 2-5: 7416 m/s 
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DETONATION VELOCITY DATA 

Material: 57.1 wt% TNT/42.9 wt% RDX 

Experimenter: J. B. Panowski Date: May 20, 1954 

Shot no.: GMX-2-285-l through -285-5; GMX-B-B-3187 

Diameter: 2 in. Average density: 1.642 g/cm’ 

Booster: lE15 detonator and 1.994-in.-long Comp B 

Increment Length Density Velocity 
no. (in.) lghl’) (m/s) - - - - 

1 1.994 --_ __- 

2 1.994 1.642 7349 
3 1.994 1.643 7470 

4 1.994 1.649 7418 
5 1.994 1.635 7357 

Average velocity of increments 2-5: 7399 m/s 
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DETONATION VELOCITY DATA 

Material: 57.1 wt% TNT/42.9 wt% RDX 

Experimenter: J. B. Panowski Date: May 20, 1954 

Shot no.: GMX-2-285-6 through 285-10; GMX-8-B-3208 

Diameter: 2 in. Average density: 1.645 g/cm’ 

Boosts: 1E15 detonator and 1.995~in.-long Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (da) - - - - 

1 1.995 1.650 --- 
2 1.995 1.640 7420 
3 1.995 1.636 7318 

4 1.995 1.650 7438 
5 1.994 1.651 7432 

Average velacity of increments 2-5: 7402 m/s 
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DETONATION VELOCITY DATA 

Material: 57.1 wt% TNT/42.9 wt% RDX 

Experimenter: J. B. Panowski Date: March 31, 1954 

Shot no.: GMX-2-14-A; GMX-8-B-3115 

Diameter: 1.625 in. Average density: 1.657 g/cm’ 

BOOSW: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. w (e/cm’) w4 - - - - 

1 3.750 1.647 --- 
2 3.750 1.656 7487 
3 3.750 1.658 7517 
4 3.750 1.667 7557 

Average velocity of increments 2-4: 7520 m/s 
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DETONATION VELOCITY DATA 

Material: 48.6 wt% TNT/36.4 wt% RDX/lS.O wt% ammonium perchlorate 

Experimenter: J. B. Panowski Date: May 21, 1954 

Shot no.: GMX-2-284-21 through -284-25; GMX-8-B-3 189 

Diameter: 1 in. Average density: 1.675 g/cm’ 

Booster: lE15 detonator and 2.000-in.-long Comp B 

Increment Length Density Velocity 
no. (in.) (e/cm’) (m/s) - - - - 

1 2.ooo 1.657 --- 
2 2.000 1.691 7294 
3 2.000 1.689 7335 

4 2.000 1.678 7280 
5 2.000 1.660 7241 

Average velocity of increments 2-5: 7288 m/s 
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DETONATION VELOCITY DATA 

Material: 48.6 wt% TNT/36.4 wt% RDX/lS wt% ammonium perchlorate 

Experimenter: J. B. Panowski Date: May 21, 1954 

Shot no.: GMX-2-284- 16 through 284-20; GMX-8-B-32 12 

Diameter: 0.666 in. Average density: 1.690 g/cm’ 

Booster: 1 E I5 detonator and Comp B 

Increment Length Density Velocity 
no. (id (g/cm’) (d4 - - - - 

1 2.000 1.680 --- 
2 2.000 1.689 7242 
3 2.000 1.693 7254 

4 2.000 1.693 7243 
5 2.000 1.693 7249 

Average velocity of increments 2-5: 7247 m/s 
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DETONATION VELOCITY DATA 

Material: 48.6 wt% TNT/36.4 wt% RDX/lS.O wt% ammonium perchlorate 

Experimenter: J. B. Panowski Date: May 21, 1954 

Shot no.: GMX-2-284- 11 through -284- 15 ; GMX-8-B-3 19 1 

Diameter: 0.666 in. Average density: 1.691 g/cm3 

Booster: lE15 detonator and 2.000-in.-long Comp B 

Increment Length Density Velocity 
no. (W (s/cm”) (m/s) - - - - 

1 2.000 1.689 --- 
2 2.000 1.691 7271 
3 2.000 1.693 7258 

4 2.000 1.681 7234 
5 2.000 1.700 7277 

Average velocity of increments 2-5: 7260 m/s 
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DETONATION VELOCITY DATA 

Material: 48.6 wt% TNT/36.4 wt% RDX/lS.O wt% ammonium perchlorate 

Experimenter: J. B. Panowski Date: May 20, 1954 

Shot no.: GMX-2-284-26 through 284-30; GMX-8-B-3211 

Diameter: 1 in. Average density: 1.690 g/cm’ 

Booster: lE15 detonator and 2.000-in.-long Comp B 

Increment Length Density Velocity 
no. W (g/cm’) bds) - - - - 

1 2.000 1.688 --- 
2 2.000 1.687 7305 
3 2.000 1.694 7330 

4 2.000 1.687 7334 
5 2.000 1.694 7306 

Average velocity of increments 2-5: 73 19 m/s 
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DETONATION VELOCITY DATA 

Material: 48.6 wt% TNT/36.4 wt% RDX/IS.O wt% ammonium perchlorate 

Experimenter: J. B. Panowski Date: May 20, 1954 

Shot no.: GMX-2-284-6 through -284- 10; GMX-8-B-3206 

Diameter: 2 in. Average density: 1.686 g/cm3 

Booster: lE15 detonator and 1.995-in.-long Comp B 

Increment Length Density Velocity 
no. 64 (g/cm4 W.9 - - - - 

1 1.995 1.698 --- 
2 1.995 1.675 7363 
3 1.995 1.671 7263 

4 1.995 1.688 7362 
5 1.995 1.698 7407 

Average velocity of increments 2-5: 7349 m/s 
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DETONATION VELOCITY DATA 

Material: 48.6 wt% TNT/36.4 wt% RDX/lS.O wt% ammonium perchlorate 

Experimenter: J. B. Panowski Date: May 20, 1954 

Shot no.: GMX-2-284- 1 through -284-5; GMX-8-B-3 185 

Diameter: 2 in. Average density: 1.690 g/cm3 

Booster: lE15 detonator and 1.995-in.-long Comp B 

Increment Length Density Velocity 
no. W (s/cm’) Wfd - - - - 

1 1.995 1.697 --- 
2 1.996 1.687 7286 
3 1.995 1.686 7395 

4 1.995 1.690 7377 
5 1.995 1.691 7369 

Average velocity of increments 2-5: 7357 m/s 
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DETONATION VELOCITY DATA 

Material: 48.6 wt% TNT/36.4 wt% RDX/IS wt% ammonium perchlorate 

Experimenter: J. B. Panowski Date: March 31, 1954 

Shot no.: GMX-2- 12-A; GMX-8-B-3 116 

Diameter: 1.625 in. Average density: 1.713 g/cm’ 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm31 W4 - - - - 

1 3.750 1.707 -- 
2 3.750 1.715 7429 
3 3.750 1.719 7469 

4 3.750 1.712 7459 
5 3.500 1.710 7462 
6 3.750 1.716 7457 

Average velocity of increments 2-6: 7455 m/s 
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DETONATION VELOCITY DATA 

Material: 40 wt% TNT/30 wt% RDX/30 wt% ammonium perchlorate 

Experimenter: J. B. Panowski Date: May 20, 1954 

Shot no.: GMX-2-283-11 through -283-15; GMX-8-B-3 192 

Diameter: 0.666 in. Average density: 1.715 g/cm” 

Booster: I El 5 detonator and 2.000-in.-long Comp B 

Increment Length Density Velocity 
no. W (B/cm’) (m/s) - - - - 

1 2.000 1.716 --- 
2 2.000 1.715 7025 
3 2.000 1.710 7024 

4 2.000 1.710 7028 
5 2.000 1.722 703 1 

Average velocity of increments 2-5: 7027 m/s 

781 



DETONATION VELOCITY DATA 

Material: 40 wt% TNT/30 wt% RDX/30 wt% ammonium perchlorate 

Experimenter: J. B. Panowski Date: May 20, 1954 

Shot no.: GMX-2-283-16 through -283-20; GMX-8-B-32 13 

Diameter: 0.666 in. Average density: 1.716 g/cm’ 

Booster: 1E 15 detonator and 2.000-in.-long Comp B 

Increment Length Density Velocity 
no. (W (g/cm’) WI - - - - 

1 2.000 1.712 --- 
2 2.000 1.710 --- 
3 2.000 1.722 7037 

4 2.000 1.714 7020 
5 2.000 1.720 7040 

Average velocity of increments 3-5: 7032 m/s 
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DETONATION VELOCITY DATA 

Material: 40 wt% TNT/30 wt% RDX/30 wt% ammonium perchlorate 

Experimenter: J. B. Panowski Date: May 21, 1954 

Shot no.: GMX-2-283-27 through -283-3 1; GMX-8-B-3210 

Diameter: 1 in. Average density: 1.7 17 g/cm’ 

Booster: IE 15 detonator and 2.OWin.-long Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm”) (m/s) ~ - - - 

1 2.000 1.714 --- 
2 2.000 1.721 7167 
3 2.000 1.715 7093 

4 2.000 1.717 7127 
5 2.000 1.716 7129 

Average velocity of increments 2-5: 7 129 m/s 
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DETONATION VELOCIN DATA 

Material: 40 wt% TNT/30 wt% RDX/30 wt% ammonium perchlorate 

Experimenter: J. B. Panowski Date: May 21, 1954 

Shot no.: GMX-2-283-22 through -283-26; GMX-8-B-3 188 

Diameter: I in. Average density: 1.718 g/cm’ 

Booster: lE15 detonator and 2.000-in.-long Comp B 

Increment Length Density Velocity 
no. w (g/cm’) (m/s) ~ - - - 

1 2.000 1.718 --- 
2 2.000 1.724 7134 
3 2.000 1.718 7136 

4 2.OQO 1.716 7138 
5 2.000 1.713 --- 

Average velocity of increments 2-4: 7136 m/s 

784 



DETONATION VELOCITY DATA 

Material: 40 wt% TNT./30 wt% RDX/30 wt% ammonium perchlorate 

Experimenter: J. B. Panowski Date: May 20, 1954 

Shot no.: GMX-2-283-1 through -283-5; GMX-8-B-3 186 

Diameter: 2 in. Average density: 1.711 g/cm’ 

Booster: lE15 detonator and 1.995-in-long Comp B 

Increment Length Density Velocity 
no. 64 (g/cm3 (m/s) - - - - 

1 1.995 1.704 --- 

2 1.995 1.709 7280 
3 1.995 1.711 7262 

4 1.994 1.714 7283 
5 1.995 1.718 7271 

Average velocity of increments 2-5: 7274 m/s 
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DETONATION VELOCITY DATA 

Material: 40 wt% TNT/30 wt% RDX/30 wt% ammonium perchlorate 

Experimenter: J. B. Panowski Date: May 20, 1954 

Shot no.: GMX-2-283-6 through -283-10; GMX-8-B-3205 

Diameter: 2 in. Average density: 1.717 g/cm3 

Booster: lE15 detonator and 1.995-in.-long Comp B 

Increment Length Density Velocity 
no. 64 (g/cm’) W4 - - - - 

1 1.995 1.717 --- 
2 1.995 1.714 7257 
3 1.995 1.717 7270 

4 1.995 1.716 7268 
5 1.995 1.719 7340 

Average velocity of increments 2-5: 7284 m/s 
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DETONATION VELOCITY DATA 

Material: 40 wt% TNT/30 wt% RDX/30% ammonium perchlorate 

Experimenter: J. B. Panowski Date: March 31, 1954 

Shot no.: GMX-2-13-A; GMX-8-B-3 117 

Diameter: 1.625 in. Average density: 1.732 g/cm’ 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. W (g/cd b.4 - - - - 

1 3.750 1.731 --- 
2 3.500 1.730 7291 
3 3.500 1.733 7302 

4 3.750 1.735 7302 
5 3.750 1.733 7292 
6 3.750 1.729 7294 

Average velocity of increments 2-6: 7296 m/s 
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DETONATION VELOCITY DATA 

Material: TNTAB 

Experimenter: M. J. Urizar Date: June 2, 1953 

Shot no.: GMX-2-14 161; GMX-8-B-2472 

Diameter: 0.25 in. Average density: 0.801 g/cm’ Voids: 55.95% 

Fabrication: Hand-pressed 

Booster: 1 E 15 detonator 

Increment Length Density 
no. u4 (g/cm’) - - - 

1 1.000 0.800 
2 l.OOO 0.798 
3 1.000 0.801 

4 1.000 0.801 
5 l.ooO 0.801 
6 l.ooO 0.801 

7 0.250 0.804 

Velocity 

(m/s) 

___ 

5037 
5085 

5107 
5090 
5146 

___ 

Average velocity of increments 2-6: 5093 m/s 
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DETONATION VELOCITY DATA 

Material: TNTAB 

Experimenter: M. J. Urizar Date: July 22, 1953 

Shot no.: GMX-2-13423; GMX-8-B-2608 

Diameter: 0.25 in. Average density: 0.803 g/cm” Voids: 56% 

Fabrication: Pressed into tubes Confinement: I-hkdiam wall brass 

Booster: lE15 detonator 

Increment Length Density 
no. w WC4 - - - 

1 l.CKKKl 0.799 
2 1.0000 0.802 
3 0.9997 0.806 

4 0.9998 0.803 
5 0.9998 0.802 
6 0.9997 0.802 

7 0.2500 0.802 

Velocity 

(mm 
___ 

5131 
5145 

5122 
5097 
5112 

--- 

Average velocity of incremente 2-6: 5 121 m/s 
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DETONATION VELOCITY DATA 

Material: TNTAB 

Experimenter: M. J. Urizar Date: July 2, 1953 

Shot no.: GMX-2-13405; GMX-8-B-2540 

Diameter: 0.25 in. Average density: 1.349 g/cm3 Voids: 25% 

Fabrication: Pressed into tube Confinement: I-in.-o.d. brass 

Booster: lE15 detonator 

Increment Length Density Velocity 

(m/s) no. (ii) (g/cm’) - - 
1 l.oooO 1.349 
2 0.9998 1.351 
3 1.0003 1.350 

4 0.9998 1.347 
5 0.9998 1.350 
6 1.0000 1.346 

7 0.2500 1.350 

__- 

6923 
6930 

6927 
6963 
6920 

Average velocity of increments 2-6: 6933 m/s 
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DETONATION VELOCITY DATA 

Material: TNTAB 

Expeimenter: M. J. Urizar Date: June 30, 1953 

shot no.: GMX-2-13404; GMX-8-B-2539 

Diameter: 0.25 in. Average density: 1.354 g/cm3 Voids: - 25% 

Fabrication: Pressed into tube 

Booster: lE15 detonator 

Increment Len@ Density 
no. (in.) wcm’) - - - 

1 1.000 1.371 
2 l.OCHl 1.355 
3 1.000 1.355 

4 1 .oOo 1.351 
5 1.000 1.354 
6 1.000 1.350 

7 0.2500 1.343 

Velocity 

w4 

__- 

6960 

6951 

6919 
6932 
6972 

___ 

Average velocity of increments 2-6: 6947 m/s 
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DETONATION VELOCITY DATA 

Material: TNTAB 

Experimenter: M. J. Urizar Date: April 28, 1953 

Shot no.: GMX-2-13370; GMX-8-B-2388 

Diameter: 0.25 in. Average density: 1.347 g/cm3 Voids: - 25.5% 

Fabrication: Air press, 35 lb 

Booster: 1 E 15 detonator 

Increment Length Density 

no. 64 (g/cd - - - 
1 1.0065 1.353 
2 1.0092 1.347 
3 1.0074 1.348 

4 1.0068 I .348 
5 1.0064 1.348 
6 1.0089 1.348 

7 0.25 12 1.335 

Velocity 

W) 
--_ 

7180 
7135 

7133 
7045 
7150 

-_- 

Average velocity of increments 2-6: 7 129 m/s 
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DETONATION VELOCITY DATA 

Material: TNTAB 

Experimenter: M. J. Urizar Date: July 13, 1953 

Shot no.: GMX-2- 134 13; GMX-8-B-2579 

Diameter: 0.2500 in. Average density: 1.494 g/cm’ Voids: 17% 

Fabrication: Pellets pressed into brass Confinement : I-in.-o.d. brass 

Booster: 1 El 5 detonator 

Increment Length Density 
no. (iJ4 (g/cm31 - - 

1 1.0057 1.494 
2 1 .OO98 1.494 
3 1.0074 1.498 

4 1.0078 1.496 
5 1.0075 1.496 
6 1.0086 1.497 

7 0.2500 1.496 

Velocity 

(~4 
___ 

7574 
7559 

7511 
7582 
7572 

___ 

Average velocity of increments 2-6: 7560 m/s 
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DETONATION VELOCITY DATA 

Material: TNTAB 

Experimenter: M. J. Urizar Date: February 3, 1956 

Shot no.: GMX-2-882-A; GMX-8-B-3864 

Diameter: 0.25 in. Average density: 1.498 g/cm’ Voids: 17.2% 

Fabrication: Pressed into tubes Confinement: 0.375-in. wall brass 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. w (g/cm’) w4 - - - - 

1 2.wO 1.486 -- 
2 2.aul 1.491 7403 
3 2.cKIO 1.505 7441 

4 2.000 1.499 7436 
5 2.000 1.502 7426 
6 1.999 1.501 7423 

7 2.cKlO 1.500 742 1 
8 2.anl 1.502 7404 

Average velocity of increments 2-8: 7422 m/s 
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DETONATION VELOCITY DATA 

Material: TNTAB 

Experimenter: M. J. Urizar Date: July 7, 1953 

Shot no.: GMX-2- 13408; GMX-8-B-2570 

Diameter: 0.25 in. Average density: 1.500 g/cm’ Voids: 17.4% 

Fabrication: Pressed into brass tubes Conflmement: I-in.-o.d. brass 

Booster: 1 E 15 detonator 

Increment Length Density 
no. W (g/cm’) - - - 

1 l.OQO3 1.491 
2 1.0003 1.500 
3 1.0003 1.501 

4 1.0000 1.499 
5 1.0002 1.498 
6 1.0002 1.498 

7 0.2500 1.510 

Velocity 

(m/s) 

-__ 

7405 
7403 

7459 
744 1 
7415 

-__ 

Average velocity of increments 2-6: 7425 m/s 
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DETONATION VELOCITY DATA 

Material: TNTAB 

Experimenter: M. J. Urizar Date: April 27, 1955 

Shot no.: GMX-2-676; GMX-8-B-3614 

Diameter: 0.25 in. Average density: 1.500 g/cm’ Voids: 17.5% 

Fabrication: Pressed into tubes Contkment: 0.375~in. wall brass 

Booster: 1 El 5 detonator 

Increment Length Density Velocity 
no. WI (g/cm3 (m/s) - - - 

1 1.9995 1.492 7453 
2 2.m 1.497 7474 
3 2.0000 1.502 7519 
4 2.cKnnl 1.508 7549 

Average velocity of increments l-4: 7499 m/s 
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DETONATION VELOCITY DATA 

Material: TNTAB 

Experimenter: M. J. Urizar Date: November 30, 1953 

Shot no.: GMX-Z 106; GMX-8-B-29 10 

Diameter: 0.25 in. Average density: 1.495 g/cm’ Voids: 17% 

Fabrication: Pressed in brass split mold Confinement: 0.375-h. wall brass 

Booster: 1E 15 detonator 

Increment Length Density Velocity 
no. W (g/cm’) (m/s) - - - - 

1 1.9850 1.493 --- 
2 1.9842 1.496 7562 
3 1.9793 1.495 7580 

4 1.9793 1.495 7537 
5 0.2480 1.495 --- 

Average velocity of increments 2-4: 7560 m/s 
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DETONATION VELOCITY DATA 

Material: TNTAB 

Expaimenter: M. J. Urizar Date: April 21, 1953 

Shot na: GMX-2-13361; GMX-8-B-2377 

Diameter: 0.25 in. Average density: 1.498 g/cm’ Voids: 17.2% 

Fabrication: Air pressed 

Booster: lE15 detonator 

Increment Length Den&y 
no. w Wm’) - - 

1 1.0113 1.497 
2 1.0130 1.499 
3 1.0112 1.498 

4 1.0105 1.497 
5 1.0087 1.498 
6 1.0097 1.498 

7 0.25 25 1.498 

Velocity 

Ws) 
--- 

76 14 
7529 

7589 
7560 
7630 

-- 

Average velocity of increments 24: 7584 m/s 
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DETONATION VELOCITY DATA 

Material: TNTAB 

Experimenter: M. J. Urizar Date: February 28, 1956 

Shot no.: GMX-2-882-B; GMX-8-B-3873 

Diameter: 0.25 in. Average density: 1.525 g/cm’ Voids: 14.7% 

Fabrication: Pressd into tubes Confmement: 0.375~in. wall brass 

Booster: 1 E 15 detonator 

Increment Length Density Velocity 
no. k.1 (B/cm’) WI - - - - 

1 1.110 1.483 7544 
2 2.000 1.545 7585 
3 2.0000 1.546 7595 

Average velocity of increments l-3: 7575 m/s 
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DETONATION VELOCITY DATA 

Material: TNTAB 

Expeimenter: M. J. Urizar Date: October 20, 1953 

Shot no.: GMX-2-75; GMX-8-B-2814 

Diameter: 0.2500 in. Average density: 1.550 g/cm’ Voids: 15% 

ConFmeinent : 1-in.+.d. brass with 0.253-h i.d. 

B4mster: 1 El 5 detonator 

Increment Len@ Density Velocity 
no. w (g/cm’) Ws) - - - 

1 2.0046 1.547 --- 
2 2.0010 1.550 7754 
3 2.0000 1.550 7726 

4 2.oooo 1.550 7740 
5 0.2502 1.548 --- 

Average velocity of increments 2-4: 7740 m/s 
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DETONATION VELOCITY DATA 

Material: TNTAB 

Experimenter: M J. Urizar Date: April 21, 1953 

Shot no.: GMX-2-13360; GMX-8-B-2376 

Diameter: 0.25 in. Average density: 1.64 1 g/cm” Voids: - 9% 

Fabrication: Air press, 37 Ib/min Confinement: 0.375~in. wall brass 

Booster: 1 El 5 detonator 

Increment Length Density 
no. (in.) (g/cm’) - - - 

1 1.0143 1.631 
2 1.0127 1.639 
3 1.0149 1.645 

4 1.0144 1.646 
5 1.0146 1.648 
6 1.0148 1.649 

7 0.2537 1.631 

Velocity 

w4 
___ 

8050 
8134 

8056 
7990 
8060 

___ 

Average velocity of increments 2-6: 8058 m/s 
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DETONATION VELOCITY DATA 

Material: TNTAB 

hperimenter: M. J. Urizar Date: April 10, 1953 

Shot no.: GMX-2-13359; GMX-8-B-2343 

Diameter: 0.25 in. Average density: 1.764 g/cm’ Voids: - 2% 

Fabrication: Air press, cold 

Booster: 1 El 5 detonator 

Increment Len@ Density 
no. (in.) (g/cm’) - - - 

1 1.0234 1.761 
2 1.0275 1.766 
3 1.0273 1.766 

4 1.0258 1.766 
5 1.0271 1.766 
6 1.0265 1.766 

7 0.2558 1.758 

-- 

8256 
8252 

8263 
8316 
8282 

___ 

Average velocity of increments 26: 8274 m/s 
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DETONATION VELOCITY DATA 

Material: Tritond, 80 wt% TNT/20 wt% aluminum 

Experimenter: J. B. Panowski Date: May 13, 1955 

Shot no.: GMX-2-723-A; GMX-8-B-3627 

Diameter: 0.750 in. Average density: 1.409 g/cm3 Voids: 20.87% 

Booster: 1E 15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (s/cm’) (m/s) - - - - 

1 1.970 1.390 --- 
2 1.976 1.412 --- 
3 1.980 1.410 --- 

4 1.980 1.411 5397 
5 1.980 1.413 5391 
6 1.975 1.412 5376 

7 1.978 1.410 5369 
8 1.976 1.413 5401 
9 1.975 1.413 5402 

Average velocity of increments 4-9: 5389 m/s 
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DETONATION VELOCITY DATA 

Material: Tritonal, 80 wt% TNT/20 wt% aluminum 

Experimenter: J. B. Panowski Date: May 13, 1955 

Shot no.: GMX-2-723-B; GMX-8-B-3628 

Diameter: 0.750 in. Average density: 1.415 g/cm’ Voids: 20.58% 

Booster: 1 E 15 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 1.976 1.399 --- 
2 1.979 1.415 --- 
3 1.977 1.416 5403 

4 1.976 1.417 5400 
5 1.978 1.415 5394 
6 1.977 1.419 5429 

7 1.978 1.417 5402 
8 1.998 1.417 5424 
9 1.980 1.416 5402 

Average velocity of increments 3-9: 5408 m/s 
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DETONATION VELOCITY DATA 

Material: Tritonal, 80 wt% TNT/20 wt% aluminum 

Experimenter: J. B. Panowski Date: May 6, 1955 

Shot no.: GMX-2-699-C; GMX-8-B-3618 

Diameter: 1 in. Average density: 1.414 g/cm” Voids: 20.70% 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. (in-1 (g/cm4 (m/s) - - - - 

1 3.969 1.410 --- 
2 1.980 1.419 5406 
3 1.986 1.412 5415 

4 1.988 1.417 5453 
5 1.992 1.411 5402 
6 1.991 1.414 5439 

7 1.987 1.414 5442 
8 1.976 1.417 5424 
9 1.987 1.411 5408 

Average velocity of increments 2-9: 5424 m/s 
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DETONATION VELOCITY DATA 

Material: Tritonal, 80 wt% TNT/20 wt% aluminum 

Experimenter: J. B. Panowski Date: April 29, 1955 

Shot no.: GMX-2-699-B; GMX-8-B-36 16 

Diameter: 1.625 in. Average density: 1.424 g/cm’ Voids: 20.08% 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. WI (g/cm”) (m/s) - - - - 

1 2.6680 1.411 --- 
2 1.7820 1.428 5515 
3 1.7805 1.424 5467 

4 1.7730 1.427 5530 
5 1.7820 1.425 5468 
6 1.7810 1.426 5486 

7 1.7815 1.425 5476 
8 1.7795 1.425 5487 
9 1.7830 1.425 5484 

10 1.7820 1.425 5426 

Average velocity of increments 2-10: 5482 m/s 
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DETONATION VELOCITY DATA 

Material: Tritonal, 80 wt% TNT/20 wt% aluminum 

Experimenter: J. B. Panowski Date: April 29, 1955 

Shot no.: GMX-2-699-A; GMX-8-B-36 15 

Diameter: 1.625 in. Average density: 1.420 g/cm3 Voids: 20.30% 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. W (g/cm’) Ws) - - - - 

1 2.6650 1.412 --- 
2 1.7810 1.418 5456 
3 1.7795 1.421 5464 

4 1.7815 1.420 5466 
5 1.7780 1.422 5457 
6 1.7795 1.423 5496 

7 1.7785 1.423 565 1 
8 1.7815 1.422 5602 
9 1.7780 1.422 5487 

Average velocity of increments 2-9: 55 10 m/s 
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DETONATION VELOCITY DATA 

Material: Tritonal, 80 wt% TNT/20 wt% aluminum 

Experimenter: J. B. Panowski Date: May 6, 1955 

Shot no.: GMX-2-699-D; GMX-8-B-3619 

Diameter: 1 in. Average density: 1.425 g/cm’ Voids: 20.14% 

Booster: lE15 detonator and Comp B 

Increment Length Density Velocity 
no. (b-1 cg/cm’) w4 - - - - 

1 2.974 1.409 --- 
2 1.982 1.421 5430 
3 1.984 1.424 5463 

4 1.982 1.425 5473 
5 1.981 1.426 5443 
6 1.980 1.425 5501 

7 1.987 1.423 5454 
8 1.982 1.422 5443 
9 1.979 1.424 5442 

10 1.982 1.425 5445 

Average velocity of increments 2- 10: 545 5 m/s 
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DETONATION VELOCITY DATA 

Material: Tritonal, 80 wt% TNT/20 wt% aluminum 

Experimenter: J. B. Panowski Date: June 8, 1955 

Shot no.: GMX-2-741; GMX-8-B-3642 

Diameter: 3 in. Average density: 1.442 g/cm’ Voids: 19.13% 

Booster: lEl5 detonator and Comp B 

Increment Length Density Velocity 
no. (in.) (g/cm’) (m/s) - - - - 

1 2.953 1.440 --- 
2 1.965 1.442 5463 
3 1.968 1.441 5491 

4 1.967 1.442 5508 
5 1.968 1.441 5503 
6 1.968 1.441 5516 

7 1.967 1.440 5524 
8 1.969 1.444 5534 
9 1.968 1.441 5545 

10 1.967 1.445 5576 
11 1.969 1.441 5541 
12 1.970 1.444 5561 

Average velocity of increments 2-12: 5524 m/s 
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GLOSSARY 

ADNT 
ANFO 
Comp B-3 
DATB 
DBA-I 

Destex 

DNPA 
DNPM 
DNT 
DOP 
Exon 
Kel-F 
HMX 
NC 
PBX 9010 
PBX 9205 
PBX 9404 
PBX 9407 
PBX 9501 
PBX 9502 
PETN 
PS 
RDX 
Saran E-242 
Silastic 160 
TATB 
TNT 
TNTAB 
TOF 
X-0320 
X-0321 
x-034 1 

Ammonium 3,5dinitro- 1,2,4-triazolate 
Ammonium nitrate and fuel oil 
60 wt% RDX/40 wt% TNT 
Diaminotrinitrobenzene 
24 wt% TNT/4 1 wt% ammonium nitrate/l 6 wt% sodium nitrate/l 7 wt% 
water/2 wt% wax 
74.8 wt% TNT/18.7 wt% sluminum/4.6 wt% wax/l.9 wt% graphite; also 
called x-0309 
Poly (2,2dinitropropyl) acrylate 
Bis (2,2-dinitropropyl) maleate 
Dinitrotoluene 
Dioctyl phthslate 
A polyvinyl resin 
A chlorofluoroethylene polymer 
Cyclotetramethylene tetranitramine 
Nitrocellulose 
90 wt% RDX/lO wt% Kel-F 3700 
92 wt% RDX/6 w-t% PS/2 wt% DOP 
94 wt% HMX/3 wt% NC/3 w-t% chloroethylphosphate 
94 wt% RDX/6 wt% Exon-461 
95 wt% HMX/2.5 wt% Estane 5703FV2.5 wt% nitroplasticixer 
95 wt% TATB/S wt% Kel-F 800 
Pentaerythritol tetradrate 
Polystyrene, a thermoplastic synthetic resin 
Cyclotrimethylenetitramine 
A fiber composed of at least 80 wt% vinylidene chloride 
A plasticizer containing organo-silicon polymers 
Triaminotrinitrobenzene 
Trinitrotoluene 
Trinitrotriazidobenzene 
Trioctylphosphate, a plasticizer 
60 wt% TATB/35 wt% HMX/S wt% Kel-F 800 
75 wt% TATB/ZO wt% HMX/S wt% Kel-F 800 
90.25 wt% TATB/4.75 wt% HMX/S.O wt% Kel-F 800 
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