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FIREBALL CALCULATIONS - SHOT HUMBOLDT 

1.0     INTRODUCTION 

Shot Humboldt was a thirty-foot tower shot sponsored by LRL 

! 
and detonated on 29 October 1958 in Area T-3V of the Nevada Test Site 

at 0645 FST. I 
I 
! 

The fireball yield was 3. 3 tons + 0. 3 ton. , j 

2. 0     CAMERA INSTRUMENTATION AND OPERATION 

Photographic coverage of fireball growth was provided by 

four high-speed Eastman cameras,  two each at Station 3-357 (Transpor- 

tainer No.  3) and Station 3-358 (White Truck No.   2).    Two Rapatronic 

cameras were located at each of these stations to record early fireball 

growth.    In addition,   a 15, 000 frame-per-second EG&G Framing camera 

was used,  located at Station 3-358 (6x6 No.   1).    All cameras produced 

good records of this low-yield tower shot. 

Station locations together with burst location are shown in 

Figure 1.    Figure 2 is a summary of the survey data. 

3.0     RESULTS 

Application of phi-comparison (EG&G Report No.   B-1869) indicates 

a yield of 3. 3 tons + 0.3 ton    for Shot Humboldt. 

An air density of 1. 097 grams per liter was used in the yield 

calculations,  based on a pressure of 885 millibars,   a temperature of 7. 4°C, 

and a relative humidity of 46% at the height of the device at shot time. 



The following table shows the comparison shots and the 

Humboldt yield obtained by the phi-comparison. 

Comparison Shot 

Air Drop 

Osage 
Ranger A 
Buster B 
Wasp 
Wasp' 
Ranger E 

Balloon 

Rushmore 
Hidalgo 
Lea 

Tower 

Post 
UK-3 
Chaves 
Hornet 
Moth 
Quay 

Humboldt Yield (Tons) 

3.35 
3. 17 
3.-20 
3.41 
3-41 
3.25 

3. 51 
3.36 
3.46 

3. 26 . 
3.25 
3. 53 
3.33 
3. 19 
3. 24 

W   =    3. 3 tons 

Diameter vs time and phi vs time plots are shown in Figs.   3 and 4. 

The following data sheets are included for each film: 

a) Photo Flan and Photo Loading Chart 

b) Camera Data and Calculation Sheet 

c) Diameter Measurement Sheet 

d;   E-102 Print-Out Sheet of D,  t,   and 0 

2- 



The zero-frame times of the Eastman and Framing camera 

records were determined by comparison with the Rapatronic diameter- 

time data. 

Appendix A contains photographic examples of the Humboldt 

fireball. 
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Table I 

Hardtack Phase EL,  Humboldt 
Fireball Camera Distribution 

Station 

3-357 
Transportainer No.  3 

Camera 

E-33 
E-l 
R-34 
R-30 

Qualitative 
Functioning 

Record 
Record 
Record 
Record 

3-358 
White Truck No.  2 

E-ll 
E-5 

XR-3 
R-4 

Record 
Record 
Record 
Record 

3-358 
6 x 6 No.   1 

Framing Record 

Table H 

Hardtack Phase n,  Humboldt 
Average Diameter vs Time 

T ime (m sec) 

0. 5 
1. 0 
1. 5 
2. 0 
2. 5 
3. 0 
3 5 
4 0 

Diameter (meters) 

10. 5 
13. 5 
15. 5 
17. 0 
18. 5 
19. 5 
20. 0 
21. 0 
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CAMERA   DATA  a  CALCULATIONS 

FILM Na 607 94 STATION m.TlJT* TEST /-/MßaiDT GALCUUTED &f.J£C 

CAMERA NO. X/?-J EQ. AP. DATE:/*/'A* 

A (AIMING POINT) 

CAMERA 

HORIZONTAL 
PROJECTION 

A.     R°/A = CBh cos a cos ft + (HB -Hc) sin ft 

a = oo ft =     0°4S' HB* *<7J"4 & 

COS a = /. ooooo cos ft =   0.9999/4- *C= 399 7 fr 
CBh=  2/63.9 m sin ft = 0.0/3 090 AH"^7/,/= /7.4* ^ 
CBh COS a COS £ = ,2/63. 7 /» AHsinft = 0.23 m R°/A=  I 1/43, 7-3*7  "1 

B.      FOCAL    LENGTH   476. 76 mm    (77469S) 

c. MAGNIFICATION   FACTOR     (meters/in.)   /'f.*-? 

D. ZERO   TIME   CORRECTION   o./o f»^ ^/Aff 

-16- 
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CAMERA   DATA  a  CALCULATIONS 

FILM Na 60 79S 

CAMERA NO. /?- <* 
STATIOM mr^TsT^' 
EQ. AP. 

HC/M3O<L or CALCULATED ÖY'.JZr. 

DATE: /2///jre 

* 

P 

A (AIMING POINT) 

CAMERA 

A.     R°/A^CBh cos acosj9 + (HB'-Hc) sin j9 

HORIZONTAL 
PROJECTION 

0=       O     00 ß=     0'4S' HB*  4 0S4 f/ 
COS a = /. tf <?<?0<7 COS £ =   0.99 99 14- 

CBh=  £/6J. ?>?7 sin ft = 0.013 0 90 
CBh COS a COS/9= ,2/43.7 /77 AH sin£= 0.23 m 

B.     FOCAL   LENGTH   477.81 mm (773952) 

Hc= 3997-& 
AH«^7/7= /7.* *? 
R°/A=  U/6J. 93 to      1 

■ 
■ 
1 
I 
1 
I 
■ 

t.     MAGNIFICATION   FACTOR     (meters/in.) //s. 03 

D.      ZERO   TIME   CORRECTION   3. ss msec  </*/< y 

■17- 
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CAMERA   DATA  a  CALCULATIONS 

FILM NOt 608S/ STATION NO. J?-i?.5-7 TEST HVAf30<LDT CALCULATED ÜtUec 

GAMERÄ NO. /?-.?* EQ. AP. DATE:/*/'/*» 

A (AIMING POINT) 

CAMERA 

A.     R°/A = CBh cos a cos ft + (HB -HC) sin ß 

HORIZONTAL 
PROJECTION 

a-   o°Oo' ß =    0°Z7' HB-   4 OS 4 ft 
COS a - /.ooooo cos ß= 0.999 97 Hc= 4o46ft 
CBh=   2339.4- rr> sin ft = <7.fl<7 7<gJ~ AH«<5// - *.** /» 
CBh COS a COS ß-233 9.3 m AH sinß =  o.oo m 
B.     FOCAL   LENGTH   477.<?3*»»   (7739 + s) 

R°/A= 1,233?..? ^      l 

C.     MAGNIFICATION   FACTOR     (meters/in.)   /<?*.** 

D.      ZERO   TIME   CORRECTION   0.99 msec  ^U Z. 

-18- 
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CAMERA   DATA  a  CALCULATIONS 

FILM Na 608JTZ 
CAMERA NO. /?- 30 

STATION HCXJJMZ 
'<*'/»£.& 

EQ. AP. 
^JSST  He/fit 3o£p\ CALCULATED ÖYijjfc 

DATE: /z/f/se 

A (AIMING POINT) 

CAMERA 

HORIZONTAL 
PROJECTION 

A.     R% = CBh cos a cos ft + (HB -Hc) sin ft 

a=     0° oo' 

COS a = /. oooo a 

CBh=     Z339.4- m 

CBh COS a COS ft = 2339.3 m 

ft=      0*27' 

cos ft= 0.9999 7 
sin ft = <?. 0„ 7^ 

AH sin ft = #.<?<? m 
B.     FOCAL   LENGTH 4 7?.J<? »», (773 9^3) 

HB* <^JV ft 
Hc= ^^ /7 

AH«  8 ft = 2.44- m 
R°/A=  [2339.3 in        | 

\ V \ \ \      \ • 

C.     MAGNIFICATION   FACTOR     (meters/in.) /Z3.97 

\ 
V :        \ 

\ 

D.      ZERO   TIME   CORRECTION  o. os- MJCC   Je u 
*JL 

-19- 
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CAMERA   DATA  &  CALCULATIONS 

FILM Na 608SS 

CAMERA Na £-5 
STATION WxTisa* 

MZ 

EQ. AP. 
TEST tfOMßOJ- D T CALCULATED fiy:J£<: 

DATE:   /o/z9/s8 

CAMERA 

A (AIMING POINT) 

A.     R°/AgCBh cos a cosft + (HB -Hc) sin ß 

a=   o°oo' 
cos a = I.ooooo 
CBh=   Z/6 3.9 ", 

CBh COS a COSß-2/63.7m 

0°4S' ±  
COS ß =    0.999914- 
sin ß=  0.0/J0 90 

AHsin£=   o_.Z3m 

B.     FOCAL   LENGTH    zso.z mm (8763/z) 

HORIZONTAL 
PROJECTION 

HBä 4054 f+ 

Hc= J7 7 7/? 

AH«J"7/?=/Z* m 
R°/A-  \ Z/63- 93 m     \ 

C.     MAGNIFICATION   FACTOR     (meters/in.)   2/9.68 

D.      ZERO   TIME1   CORRECTION   0./6 msec 

-20- 
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CAMERA   DATA  ft  CALCULATIONS 

FILM IWt 608SS 

CAMERA Na ES 

STATION M.TisT 
MZ 

EQ. AP. 

TEST HOfifß 0/.DT CALCULATED ÜtU£c 
DATE:   /0/29/S8 

A (AIMING POINT) 

CAMERA 

A.     R°/A = CBh cos a cos ß + (HB-HC) sin ß 

a-   o° 00' 

cos a = /. 00000 
CBh=   Z/6 3.9 fn 

CBh COS a COSß- Z/63.7m 

ß=     0°4S 
COS ß=    0.999914- 

sin ß=  0.0130 9o 

AH sin/3 -o^Z3rn 

B.     FOCAL   LENGTH    zso.z mm (8763/z) 

C.     MAGNIFICATION   FACTOR     (meters/in.)   2/9.68 

ü.      ZERO   TIME   CORRECTION   Q-/& ™*< 

HORIZONTAL 
PROJECTION 

HB* 4054 P+ 

Hc= 399 7 ft 

R%=  \2U3.93m     1 

-20- 
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DIAMETER MEASUREMENTS 

SHOT     HUMBOLDT FWl NO. 
60855 

TT» HO« 

0 
1 - 
2 
3 
4 
5 
6 
7 
8 
9 
10 
u 
/2 

/13 
/   14 

/ 

READ BY_ 

DATE 

Mag. 

29. 00 

I>2 °3 

Olli 0114 
0147 0151 
0173 0180 
0197 0200 
0214- 0221 
0230 0233 
0239 0249 
0248 0254 
0258 0266 
0268 0271 
0276 0280 
0284 0282 
0288. 0294 
0294 0300 
0298 0305 

GGO JEC 

10/29/58 

R34ARKS: 

ts 
8. 53 

11.29 
13,38 

IZLJU. 
Ifi 49 
17,55 
18. 50 
19.Q2 
19,89 
20,4? 
21 07 

^5" 

33, 06 
22,51 
22.85 

TYPED BY 

DATE 

0. 16 
0. 51 
0.85 
1.20 
1.55 
1. 90 
2. 25 

59 
94 

3. 29 
3. 64 
3. 99 
4. 35 
4. 68 
5. 03 

•21- 
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FIREBALL   CALCULATIONS 

?UAT HUMBOLDT    RLM  N0 60855_ 

DATE 

InD Int t2/5 <|> 

o   er-7 ■• < C4 ! 4" £. £ 1.83? 50 - ^ 60i 63 * 7.7 "3 
-> t cg -:' — c 4 

c4 .673 35- 7 67? e:< 14779 

1 ~ 35 O - o ■= 77 16245 - 9 3 / 0 P< 5 1 4273 

if 0 5 1?G C 711 45 1 6? 23 1 0 7 56 76 1 39 91 
1 f i. 9 •J    CK ? ec? 63 4 '■ 5 3 3 11916 4 2 138 35 

1 7 "5 lOQ V p f ~ 11 -qP7 12 7?7 21 1 3~5 76 

1 P- ^0 2 25 P o17 ao 810 66 13 831 ?S 13375 

1 9 0 3 p c.9 ? OJg P4 "951 53 J 4 6 3? 10 130 05 

i 9 n 6 ? c 4 •"> OS = ^0 1  "7°37 15:-?r'73 129 01 

? 0 .-l 3 t~ t" y 
'/ 01 6 oo 1 1 9 0 90 1h 1 >_ ? 0 i 126 67 

21 ~7 *■ C" ^ r, 47 R? 1 292 04 1 6 766. 64 I 2 5 &'z 
'"'■ *.   * -~> - TO -7 r- *" er iTg 1 -,°Z 86 17 39 4 1Z 12331 
2 P '^ 6 4 ~5 3 05 7 71 14 70?4 16 00 5 53 ' 1 22 51 

4 68 ~- 1 1 "* ^0 •    1 54"* 33 -   C   tr -4 Q p 1_ 12141 
;TIS C    - Tt -?, 

i   ■-' "" 
OQ 1 -1 5 &?. i c r. A r- i 7 11 9 74 

-22- 



CAMERA   DATA   S  CALCULATIONS 

FILM NO. 6080Z STATION NO 3-3S7 IZSi Mi/A7ßOLDT CAÜCULATEO fiV:Jtc 

GAMCRÄ NO. £-33 EQ. AP. 

A (AIMING POINT) 

DATE: /2/'A$ 

CAMERA 

_^-—r~"^     a 

HORIZONTAL 
PROJECTION 

A.     R°/A = CBh cos a cos ß + (HB -Hc) sin ß 

a = ö* 00' 

COS a ss /. 000 00 

CBh= Z33 9.4 m 
CBh COS a CQS ß = 2339.3 »> 

■ß = O0 27 

COS /3='0. ?9?9 7 
sin /3= ^. Q0 78S 
A H. sin £ a o.oo m 

B.     FOCAL   LENGTH   3o6. 7 ^/?   (f7g^-702J 

C     MAGNIFICATION   FACTOR     (meters/in.) Z93.6 

D.      ZERO   TIME   CORRECTION   o.o/*>*** 

HBs= 4tfJ"4 fi 
Hc= ^d46 #■ 
AH« 8-C1- = ,?.44 "? 
R°/A=  \ 233 9.3 m   Z\ 

-23- 
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DIAMETER MEASUKEMfcMTS 

SHOT HUMBOLDT FEW NO.      60802 

Fr» Ho« MB«. D2 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

READ BY_ 

DATE 

48. 15 0129 0131 
0247 0240 
0308 0304 
0211 0208 
0231 0228 
0247 0247 
0264 0264 
0279 0281 
0291 0291 
0300 0301 
0307 0308 

LW JEC 

10/29/58 

REMARKS: 

tS 
5. 23 

9,72 
12. 30 
14.04 
15.28 
16. 55 

■ 17.69 
19.76 
19. 50 
2o:i3 
20. 60 

—pmium&— 
rtt.xx 

TYPED BY 

DATE 

■24- 
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FIREBALL   CALCULATIONS 

60802 
SHOT WTTMROT/DT    FILM   NO. 

DATE   

20 60 ~p7 

, D t   _ " InD Int t2/5 <(> 

~ ?3 ,01 1.^54 39 
979 40- 2 28133 

IP 30 "3 2 r09=5 
1-104 117 2 641 95                                       -                                    „„«,. 
^R 1S5 273314                 43833       11916^2             1^906 

i^c= 1Q4. PA06 46 *62 69       13 035 33 126 96 
17 69 ?33 2 873 05 845 79       14 025 83 ^l? 
1«7< ?7-i 90-^175 09683       1489965 125^0 
\QKQ -I5     .       PO70 42 113139       15 723?_/    •        l?f31 
20 13 3-3 "* 002 20 

,r r. - n o - .1 C9C 64 
o:6 21 - n 931 64 
p £, P ■.". 4 - 905399 
1 56 93 10 6 47 84 
4 38 33 11 916 ^2 
^6269 13 03 5 33 
8 4 5 79 14 025 83 
096 83 14 899 65 
13139 15 723 ?7 
2 4 7 0 7 16 4 67 95 
- •-■■. T\-> 1 71^2^3 

32.8 79 
1 41 23 
13585 
131 8 5 

122 23 
0 2^27 1  ■* 5? "*?       171^?03 11988 

-25- 



CAMERA   DATA   a  CALCULATIONS 

FILM NOt 60803 

CAMERA NO. £-/ 

STATION NO 3-367 

EG. AP. 

TEST /juMBos-or CALCULATED tN'-JEc 

DATE: /2/'Ua 

A (AIMING POINT) 

CAMERA 

HORIZONTAL 
PROJECTION 

A.     R°/A = CBh cos a cos ft + (HB -He) sin ß 

a=   o° oo1 

cos a = f.00000 

CBh=   233 9.4 n> 
CBh COS a COS ft = 1337.4 /7J 

0 =      -Ö' 
cos /3=  /. ooooo 
sin /3= Q.OÖ 11 h 

AH sin/3=  fl. <?o i*? 

HC= ^^6 /y 
AH« 5 # = £.4* /n 
ROA= 12J?.?7-* /»       I 

B,     FOCAL   LENGTH   j-<*/. g*^w    (c 73317) 

C.     MAGNIFICATION   FACTOR     (meters/in.)   /£?• 7 

D.      ZERO   TIME   CORRECTION    O./Q^ec 

■26- 
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DIAMETER KEASUREMSffTS 

SHOT HUMBOLDT Fgtt KO.      60803 

0 28. 90 0191 

1 0282 

2 19.23 0228 

3 - 02.58 

4 0278 

5 0301 

6 9.66 0161 

7 0169 

8 0177 

9 0182 

0191 
0286 
0230 
0263 
0282 
0301 
0160 
0167 
0176 
0179 

READ BI_ 

DATE 

plw rh 

7.26 

,10. 72.. 
13.05 
14,85 
15, 86 

(a)      t («•) 

+e 
19.99, 
20. 05 
20. 50 

.at^*-sL. 10/29/58 

TYPED BY_ 

DATE 

REMARKS: 

0. 10 
0.48 
0. 86 
1.25 
1. 63 
2.01 
2.40 
2.78 
3. 17 
3.55 

-27- 
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FIREBALL   CALCULATIONS 

6 0803 
SHÖT-—HUMBOLDT—    FILM NO. 

DATE   

7,^6 .10   •          1.°P?"M 
lo"79        .          <±8 ? ^78 c6 
1^05 »5 2C6?78 
ti?5 1.25 ?693°7 
i K ~~>6 '1 63 2 770 1 6 
17 1* 2 ° 1 " P 4 2 £ 5 
JP?3 ? AO ?°C3 11 
1Q 03 ? 78 p od« ^6 
?n^5 ?l "7 
20 "0 '20^0 

InD Int t
2/5 <j) 

-1   7Qp  =,1    _ . "*> a 81 -19 
733Q4 - 7 4 55 90 
150 75 - 9 414 °0 
223 10 10 0 3345 
4 38 6 5 18 15? 73 
6 9 Q 12 13 22137 
P7^. 39 1419290 

1 02? 39 15 0 52 -4 7 
i 1 53 73 ! 5 564 40 
1 ^-7 no ■r. ^9971 

IV 75 
144 71 
138(51 
135 82 
1 31 25 
129 78 
1 28 44 
1 26 75 
126 38 \ 
5 23 4 9. 

-28- 



CAMERA   DATA   S  CALCULATIONS 

'o079Z 

\E~" 

STATION N0r^?r72TEST „„„SOLOT 

EQ. AP. 

CALCULATED ÖY^c 
WRMlhls-e 

CAMERA 

A (AIMING POINT) 

= CBh cos a cos ft + (HB -Hc) sin ß 

00000 

i3. 9 "> 
COS ß - Z/63.8m 

ß-     0°2 9 

COS ß=   O. 99996 

sin ß - o. ooa*4 
AHsinftg o.f s» 

^L    LENGTH       3 ÖS. 9mm    (784-69/) 

HORIZONTAL 
PROJECTION 

HB- 40S4  f+ 

Hc= 3 99 7 fr 
AH« S7 ft = /7.37 m 

ROA= I 2/63.9 m      1 

NIFICATION   FACTOR     (meters/in.)   779.68 

!0   TIME   CORRECTION   o.Q' w* 

-29- 
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DIAMETER MEASUREMENTS 

«wor    HUMBOLDT 
TPTTM «0.      60792 

(*)       t (■•) 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

48.15 

28. 90 

0161 0161 
0267 0259 

0328 0326 

0229 0219 
0253 0245 
0272 0259 

0287 0276 
0298 0290 
0309 '0298 

0322 0308 

0161 
0267 
0330 
0220 
0241 
0265 
0277 
0288 
0305 
0314 

12.23 

4» 
16.50 
J7  41 
18. 16 

% ft 

READ BY  

r>ATE 10/29/58 

REMARKS: 

plw       jc rh TYPED BY 

DATE 

0. 01 
0.39 
0.76 
1. 14. 
1.51 
1. 89 
2.27 
2. 64 
3.02 
3.40 

'  & GRIER,  ISC« 



FIREBALL   CALCULATIONS 

TTTTMROL.DT                                                                 60792 
SHrvT        UUMBULUi    FILM   NO..  

DATE 

InD Int t^ <|> 

6.00 .01 1.79168 4.6 0 5 09 - .1 59064 37.7 20 

9 85 39 2 288 4 4 0 41 f 3 - 6 86180 14369 

1P23 76 9 R 0 3 8 4 .27 44 4 - R 9 60 34 136 49 

13R5 114      . ?62P 32 130 95 10537 76 • 13143 

15 32 1 51 7 729 73 41718 11 792 42 129Q1 

16 ^0 1 89   • 7 803 43 636 59 12 899 97 127 90 

1742 ?77 P 8 57 68 819 71 13 88031 125 50 

1 816 764 2 899 26 970 70 1 4 74 4 46 12316 

1«. 90 ^02 P Q39 18 1 105 73 15 ^59 61 12146 
19 ^7 3 40  • 207400    ' 1 ?21 PI 1 6 31539 119 94 
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CAMERA   DATA  a  CALCULATIONS 

087Z STATION *»&?/#,> TEST MOMöotD-r GALGUIATED fiVwsc' 
'. f/?4M/A/& EQ. AP. DATE:   I/ZI/öO 

A (AIMING POINT) 

CAMERA 

HORIZONTAL 
PROJECTION 

CBh cos a cos ß + (HB -Hc) sin ß 

0' ■ß=   o°z?' HB*  4tfJ"4  /? 

lOOÖO cos ß- ö. ff ??£ Hc= 3997 ft 
4. 7m sin £ = o. 00 84-4- AH« S7 ft =/7.37 m 
)0$ß= 2/64. 6 m AH sin)9= o.i m R%=  1 Z/64.7 m      } 

L   LENGTH 

IFICATION   FACTOR     (meters/in.) 

TIME   CORRECTION  0.03 ms*±     /z fr 

■32- 
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DIAMETER MEASUKEMES?rS 

SHOT HUMBOLDT FUJI NO. 60872 

FT» HO* 

o 
l 
2 
3 
4 
.5 
6 
7 
8 
9 
10 
11 
12 
13 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

.28 
29 

READ BY_ 

DATE 

Mag. 

48.34 

»2 

0092 
0128 
0157 
0168 
0182 
0195 
0208 
0222 
0233 
0247 
0257 
0264 
0274 
0277 
0293 
0173 
0184 
0176 
0182 
0186 
0195 
0198 
0202 
0208 
0213 
0210 
0.0. F 
0222 
0222 
0221 

0099 
0131 
0161 
0167 
0188 
0201 
0214 
0229 
0237 
0248 
0257 
0267 
0275 
0284 
0290 
0178 
0184 
0181 
0184 
0189 
0195 
0200 
0201 
0208 
0213 
0208 
0. 0. F 
0218 
0223 
0226 

JEC    RCS 

»3 

1/29/60 

^ 

4. 16 

£JLL 
JJi 
7.46 

HT 
"CTT 
10,39 

M 
m 
12.37 
12. 66 
12,98 
13.35 
19,10 
13.55 
1.3.77 

41- 
TT74* 

11 
"BÜ 

15. 55 

TST24- 
TTT4J& 
15.53 

Twumm— 
(a)       t (as) 

TXPED BY 

DATE 

0. 03 
0. 09 
0. 16 
0. 22 
0. 28 
0. 34 
0. 41 
0.47 
0.-53 
0. 59 
0. 66 
0.72 
0.78 
0. 84 
0. 91 
0. 97 
1. 03 
1. 10' 
1. 16 
1. 22 
1. 28 
1. 34 
1.41 
1. 47 
1. 53 
1. 60 
1. 72 
1.78 
1. 85 

REMABKSJ 

-33- 
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FIREBALL   CALCULATIONS 

gH0T       HUMBOLDT _   FILM  NO. 60872 

DATE 

InD Int t% * 

4.16 
5 72 

tP3 1.4 2 5 p9 7.c06 58 - .7 4 59 09 1 6.9 10 

'09 1 743 90 2 4C7 P7 - 3 81 6 01 14 9 8 5 

7 13 1-6 1 Q6 4 27 1 832 c0 - 4 804 63 148 39 

7 46 22 2 009 34 1 c 1 4 18 - 3 4 5706 1 3 6 70 

R 1 4 28 2096 33 127302 - 6 009 69 13 5 4 4 

P pO 34 2174 82 1 07P11 - 6 495 26 1 35 48 

9 41 41 2 24 1P1 89152- 700045 13 4 41 

9 01 Al p pQ~* 49 754 03 _ 7 "^93 4 1 13 4 03 

10^9 
10 P 5 

c-3 ?^40 P3 67 4 00 - 7 757 20 133 93 
c9 2 ^P4 10 527 7Q - P 097O7 133 °9 

1119 66 P 41 4 04 415 l=9- 
0 46P 45 1 3213 

11 73 -?2 2 46208 3?P34 - 016P 51 133 77 

1 2 1 4 
1 o ~7   ' 

78 2 4 Q r, 4 5 p 4 p 4 4 - 9053 °9 1 3 4 03 
P4 0 cl 3 23 174 79 - 9 ~*26 c7 1 3? 63 

17 ^6 °1 ? 33p42 04 24 - 9 6 3 0 0 3 1314 6 

1 2 °3 07 2 ^63 40. 30 46- 9 873P6 1 31 39 

1 3 35 1 03 p ^Q-j ^3 29^6 1 0 1 1 P 96 1 31 03 

1*M0 110 7 ^7? 61 95 24 10 788 31 12 6 10 

1 3 '5 1 16 5> 606 41 14p 34 10 611 33 127 69 

13 77 1 72 2 ^22 32 1 98 79 10 827 66 127 17 

1 4 "3 1 28 ?-^65p9 246 P3 11 03774 13028 

14 33 1 34 • P 66241 292 63 1124700 17746 

14 74 1*1 2 690 63 74363 11473 43 12847 

1 c 1 1 '    1 47 2 715 4 3 3,3 5 32 1166662 129 51 

13 60 1 c'3 2 74 7 35 4 25 34 11854 66 131 59 

1 5 ^5 160 274414 47008 12 063 72 128 84 

1624 172 2 787^5 54238 12 4 22 38 130 72 

16 48 ;L73 2 8C222 576 66 12 594 38 13085 

16 33/ 1 r5 2 805 25 61 5 21 12 790 11 1 7 9 Z 4 
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APPENDIX A 

HARDTACK PHASE II,  HUMBOLDT 

PHOTOGRAPHIC EXAMPLES 

■35- 



Camera;   Rapatronic-30 

Station:    3-357 

Time:   0.05 msec 



Camera;    XR-3 

Station:    3-35E 

Time:    0. 10 msec 
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Camera:    E-l 

Station:    3-357 

Time:    0. 4£ 

38- 



Camera:    E-ll 

Station:    3-358 (White Truck No.   2) 

Time:    0. 76 msec 
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«■Hi 

Camera-,   Rapatrunic R-34 

Station:    3-357 

Time:    0.99 mi sec 
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Camera:   E-1 

Station:    3-357 

Time:    1. 63 msec 

-41- 



Camera:   E-5 

Station:    3-358 

Time:    2. 94 msec 

-49- 



Can,era;    R-4 

Station:    3-358 

Time:    3. 15 msec 

-43- 



Distribution 

Copies to: 

1 Dr.   G.W.   Johnson,  Test Director 

1 Dr.   H. B.  Keller,   LRL Test Group Director 

1 Dr.   W.   E.   Ogle,   LASL Test Group Director 

1 Dr.   L.   S.   Wouters,   LRL 

1 Dr.   J.   F.  Mullaney,   Group J-10 

1 D. W.   King,   ALO 

1 EG&G,   Boston 

1 EG&G,  Las Vegas 
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