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Punaticm of’distance from the

Jay 7th explosion of 108 tons

explosion of 9900 : 1!200 tonf3

nuclww explosion of July 16th, Comparison with the

cIf‘NH’giwes an equivalent tonna~e for ,thenuclear

TNT.
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JULY 16th NUCLEAR EXPLOSXON:

BOX-GAUGE MEASUREMENT OF BLAST PRESSURE

Box gauges as desoribed in LA-288 were used to measure peak prestiuree6 a

fianotionof distance from the July 16th nuolear explosions Owing to proourernent

diff’ioulties,the foil (0065.milAl) used in the boxes for the nuclear explosion vm3

not identioal with the foil (0070-milAl) used for tho 100.ton shot on day 7th~

Calibrations were carried out on the blast tube a6 described in LA-288.

Measurements by Vi.T. Reed
1,2)

show that tho pressures in the shock front in a blest

tube are approximately 5 peroent lower than those calculfitedfrom theory. Consequently

in oomputing the calibrations of the foil, the calculated blast-tube preesureg have been

lowered 5 percent. Table I summarizes the results of the aalibrationse

represents them in graphio form. It will be seen that they do not fall

c!urvcin all regions- It wa6 felt that the calibrations were extensive

warrant using the values as given in Table 1, rather than values from a

suoh as is shown in Fig. lo

while Fig. 1

on a smooth

enough to

smoothed ourve

The calibrationswere performed with the plane of the foil perpendicular to

the shock-wavevelooity$ in field use, this plane is parallel to the shook-wave

velooity. AS di6aussed in LAL288, the theory or S.1. Taylor (B!iI-36) is used to oaloulate

breaking pressures for field use from breaking pressures as oalibratodti It should.be

understood that this treatment assumes that the foils in the box gauge break in a time

short enough so that they may be oon6idered to be purely peak-pressure meters. U-288

desoribes tests desi~ned to oheok this point for the .7+1 foil used in the 10&ton shot
:.

,.,.’

These tes~s were not repeated for the ~65-mil foil. It is felt that any departure from

a true peak-pressure-measuringdevioe must.,beslight.

To measure the peak pressur; from the nuclear explosion, 52 box gauges were

1) W.T. Read, Jr.--A method of gauge oalibraticinbased on velocity measurements,
OSR,D-4076

2) We’1’~Read,Jr. -.IYessures behind a e},ook wave computod f’r~mvelacity meaeuremen.tm
in the blast tube and oorreotion for humidity. OSRD-42S7

-
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set up alon~ four radii. Table 11, oolumns 1, 4, 7 and 10, shows the loaations of the

gauges~ TInoangl~?of the radial line is measured olockwise, looking down on the ground,

the site of the shot O with the north 10~000 yd-station”

gauges 5, 10, 21, and 53 after the shoto

3, 6, 9 and 12, gives the smallest hole broken at each,.

location. From this, and the calibrations given in Table 1, peak-pressure limits havo

been calculated for each looation. The pressure lies between that required to break

the smallest hole brokm and that required to break the next smaller holeo These

results aro summarized in Table III. In l’iJ~3, these pressures have twen plotted

along with tho pwak pressures from velocity measurements (LA-352)s from impulse meterss

and from

recorded

oul-veis

condenser :auges (reports forthcoming). No explanation for the low pressures

by the box gauges at about 800 yds and at 1000 yds is apparent. The dotted

the expected aurve l“or10,000 tons TNT equivalent, from LA-316 by Hirsohi’elderg

Littler and Sheardo The solid curve is drawn to fit the experimental data shovm.

Compar:LsQnof the box-~au~e data for the nucilearexplosio~rwith those for

the 100-ton shot (equivalent to 108 tons of TNT] would be theoretically the most direot

nuclear explosion. The oali.brations

been reoalouls.ted,more oareful.lyo

have also been lowered 5 percant to

aocount for the blask-tu?)eoorreoticmmentioned earlier. Owing to a

time and foil before the 100-tan shots the cs.librationdata were not

would be desired- Fig. 4 fihawstho calibration results appearing in

shortage of both

as exten~ive as

Table ZV, 00b1n 2B

and a smooth curva whioh might be drawn through the data. Those smooth curve values

appear in Table IV9 ooluma 3. It is not clear in this case whether tho walues in

Cohum’1 2 or column 3 should be Uw.xl. The ~~(htol

lJNCl_ASS

shot.data, as given in LA-288$

mmlEHmB

o
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TABLE I——

CALII3RATIONOF 0.0006!3”Al FOIL—.— ——

Diameter of hole psi to break . psi to break in
in inches on blast tube parallel orientation

(see text)..—.—.y —. .—...—.-. ———.

1/2 5.24 + 0.32 12.9

9/16 5.12 + C)*I6 12.5

3/8 4.76: 0V20 11.5

11/16 4.38 + 0.16 10.5

13/16 3.58 + 0G16 8.42

1.’?/16 2,38 + 0,23 5.09

l-7/8 1o87 + 0.23 3.96

.—.-
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TABLE 11

BOX GAUGE LoCATIONS AND SMALLEST HOLE BRX2:: BY NUCLnAR
EXPLOSXON JULY 16, 1945

~is’~ncl
yards

814

1190

:320

14X3

1490

1620

1890

2050

2550

2800

3400

4000

6000

Box
%0,,

54

63

69

49

48

47

46

45

44

43

42

41

40

_

kiamter of
Smallesk

hole broken
indms

1.1/8

1.7/16

l-7/M ‘

l-7/8

1-7/8

1==7/8

2-1/2

2.1/2

3.1/2

nom

none

none

none

175’

ZJistana
yards

S20

800

1000

1250

1360

1445

1550

1710

1920

2250

2675

3100

3700

49 (

Box
Ho.

12

11

10

9

8

7

6

5

4

3

2

1

13

uth) ;

iarrieteu=of
Smalbast
ole broken Distano{
inahes yards

riotfound ?75

[7/16)* 2190

1-1/8 1320

15/16 14f)o

1-7/16 1490

1=7/16 1623

14/~6 1800

1-7/8 2059

1-7/8 2550

5l/2

I

2800

3-1/2 3400

none fflso

none 6000

-7-

OO(??e

Box
Noa

26

25

24

23

22

21

20

19

18

17

16

N

14

2
Diarne%erof
smallest

hole broken
inohes

(7/16)*

1-7/16

l-7/16

l-7/16

1-7/16

1-7/8

1-7/8

2-1/2

3.1/2

none

nom

none

mne
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Distance in Yards

.——

8Q(I
814
1000
1190

=8.

TABLE S11—.

CALCULATEI)PRSSSURES FOR NIJCL?AR

‘XKPLOSION 0? JULY 16th.— ,.G. ....—— —...

Lower Limit

.__.J%Q&____

6’.10
6’.18
6,18 s

5’0Q9
6’QX8
5C09
5P99
6,18
5.!)9
3’096
5.W
5.09
6“018
3096
5.09
5.09
6“018
3’,,96
3’.96
2’.97
30!36
2c,97
3096
2“,s?
2’010
2.1.0
2.10

upper Limit

Jsi— >——

7’.35
7.35
7.35
6.18
7“.35
6“.18
6’.1%
Y.35
6;L8
5.09
$,,18
6.18
7,,35
5.09
6018
6>18
7.!35
6.99
5.09
3“.96
5.09
3.96
5,99
3096
2“.97
2“.97
297
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TABLE IV

CALIBRATION OF 0oO007’r.A1FOIL.- ——...—

Diameter of hole psi to break Values from psi to break in parallel
in inohes on blast tube smoothed curve orientation

From C0102 l%mn 001.!3—..———. .—.—. ....———....—— —— .....— —

7/16 5,22: .32 5,,22 12.12 12.12

1/2 .-.*- 4.89 11.25

9/16 .--*. 4.56 10=35

5/8 4.17 + .11 4.20 9.42 9,;49

12/16 u=+---- 3.87 806?

13)16 3.63 + 008 3,.3c) 8.06 ?.26

15/16 3.19? .02 2.85 6,99 6.18

1.1/8 1991: .13 2.21 4.05 4.71

1-7/S6 1081: 016 1.73 3.,82 3G&3

2.1/2 0.995: 0=13 *998 2.05 2.06

3=,1/2 0,666: 0.037 .665 1.36 1,35
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‘J!ABB VI—.-—

Distancm corresponding to given psi

for nuclear explosion divided by distanoe

for same psi for 108-ton explosion.—

7.0 .4,22

5.5 4.57

4.0 4.86

2.’75 4.46

Oquivakwrt tons
TNT“= 10,040

From Fig. 5b
for 108-ton
(see text)—.—

4.27

4.42

4.57

4.59

4.46

From Fig. 50
for 108-ton
(seo text)

4.25

4=42

4.69

4.96

4.58

10,378

.
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