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ThEIvel(Xity of SOUDd tit Asar explosion at Yrin%ty

wa~ deteminsd at various distances and the correspOI@ing peak pressumm were

computed. The calmlated pressures are close to thOse eqmctwd for an explo.
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SOUND VELOCITY AND EXCIISSVELOCITY OF ~E SHOCK 7JA~.—~ - —.. ... .-— ~—

‘l’hepresent measurwnents are analogous to those described in LA-291

for the 100-ton test. The apparatus used was modil?ledOhcwevero in order

-t. (firing

m%

at a height

time of’the nuclear explosive.!,

f’ieldlay-out waa the following: The nuclear

of 35 yards abova a point denoted as w~no

explosivo was located

FOX’the location of

tho f’ieldstations the line

(A] was used as raference.

on a lino through O at an

which is defined by O and the north shelter

Five microphones \ north stations J were 10cated

angle of 25° west of 0.40 TM distance or the

stations from O were 40Q~ 5000 7000 1000 and 1400 yards, .Fivemore

microphones were located at tha Bame distances from Q and on the same line

through O on the opposite side ~rom O (south statiOIM). Th@ 5-lb

charge was located on a line through O perpendicular to the line of the

statio~sa !l?hecharge wae ~uspanded 15 ft above a point 50 yards east

Or 00 The distances of the microphones from the nuclear explosive and from

the 5=lb charge are summarized in ‘Nable I.

The signals t’romthe north Stations werQ recorded at shelter ~~

(10,000 yarda north), those I?r@ the south stations at B (lO.OOO yards south).

The signals were transmitted over’twisted paira (h’ lN B) to the recording

stations. ‘llwwires were mid in ditches up “Loa distanca M 1500 yards from
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same time the gain CM each ampllfim was mdw.wd by a factor of 10 by the
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meang disturbance due to c -~%%~k-&kOUM be eliminated. A
——,—

box containing the rectifiers and resistor was buried near each station.

The factor-of-ten reduction of amplifier gain following to was chosen

ai?$ermaasur%~g the limiting propertlea O? the copper oxide unit Knd the

maximum output to be expacted from the loudspeaker micropho~.

2) The twieted pairs from speaker to shelter were used as balanced

l~nes to h~lp eliminate pickup between line and ground, The best shielded

audio Iuput transformers obtainable were used to couple the lines to the

first-arripllfier

3) The

coupling.

4) The

grids.

amplifier was made virtually overload proof by partial direct

maximum output of the amplifiers was chosen so as to keep the

scope trace on the screen am thus to preserve the timing blanks.

5) The upper-frequency response of the amplifier was limited to a

half-power point of 1500 cps consistent with determining times to .1 to

.2 milliseconds. This reduced interference from higher-frequency strays

picked up by the long unshielded transmission lines.

For convenience a simple sweep circuit could be switched on to the

vertical deflation plates Of all scogee 1] to observe the appearance ol?

tb.eblanking Signalsa 2) to observe the nature of electrical diaturbances$

and 3) to prevent burning the scope screen prior to an actual run, but Permit-

ting the spot to be i?ocussed. Switches on the amplifier chnssis permitted

an audio oscillator of ksmwn balanced output voltage to be connected to any,

or all of the channels~ Thj.epermitted the Eains of the various channelgsto

be set as well as providing 8 rapid check On the operation of the equipment

from the input tmvminals to the final scope traoeo
. ... ● ●P* ●00 ●m
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Circuit diagrams for blanklng circuits are

shown illF’lgr,20 3“ and 4 CX this report. Not included are dia$ram.sfor

the power supplies, sweep circuit. and audio oscillatOrc The sequence Qf

events during the test was as follows: The 5.=lb chargh wag fired at

to - 3.00 see, the General Radio recorder was turned On at to - 2,5 See”

the signal from the 5-lb charge reached the first microphone at approximately

to - 2 Seco and the fourth microph~na at approximately to - 0.4 SeC. At

to (at station A: to - 42msec) the scope beams were blanked out for about

2 msec and the gain of the amplifiers was reducad~

The times at which the si$nals were recorded are given in Table I.

An arbitrary zero is Wed on each record for cOuntiW timeso The record showed

no distinct signal for the shock wave registered by the f’irstmicrophone on the

south. It must be assumed that this microphone was dastroysd by the intense

radiation” The signal frOm the first station on the north was relatively

very SIRB1lindicating that at least”the c@ne of the speaker had been burned.

The signals from the 500-yard stations ware also smaller than expected.

These stations had probably also been damaged. Figs. 5 and 6 show Frints

of several Bections of

The velocities

‘kble II. The effect

thf3records.

computed from the data In Table 1 are summarized in

of the excess velocity from the 5-lb charge is

negligible tit 400 yards. The average sound velocity towards the north Is

1137.5 ft/9ac. toward8 the south 1122+5 f!$/see, This yields 1130 ftjsec

for the sound velocity in still air corresponding to an air temperature of

21°c, and a component of’wind velocity in the direction of the north ~tations

of 7.5 fM/seco

Using the equation of Rankine and Hugoniot one obtains from the measured
● ● 9* w ● . . ● *. ● e
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velocities the peak pre~...uresquo;ed9& Tabla 11 on the basis of a barmetric

~rE3SSUIY3 Of’ 12.3 pSiO It’ one esmmes that the pressures are correct for

the midpoint between two statiOn80 one finds that the pressure varies In the

region of the measuremsnte roughly as r==108~ Using this relationship the

distances were uompute,~for which the average velocity is equal to the velocity

of the ~hock wave= TMe distances are listed in the last column of Table 11,

Fig, ‘7shows a ;,’~otof peak pressure vs. distance as determined from

the present measurementfi In addition the relationship between peak pressure

and distance as predictet in LA-516 for 10.OOO tons of TNT is plottedo

On the basis of’the fair ;!groementof the two curves One would conclude that

the blast from the nuclew’ explosive was of the same order Of magnitude as

that expected from 1000OC tons of TNTO

.
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TABLE I

Distance from
,-...—

Arrival time of
!$=l.bchwr&J sound wave IAUC3WW 13ryl.o:live shock wave

ft. msec~ f%. msec.

1 1205.3 0028.3 1204,2 2177.9

2 1507.5 0290”2 1503.3 2307.5

3 210505 081S,0 210205 2625.6

4 300402 160602 3002.2 3190.3

5 4201e3 4055.8
-—

to - 42 msec -- 1956.7 lllseCe

to -- 1998.7 msec.

SOUTH sTATIONS—-—-—.

Distance from Arrival time of Distance from Arrival time of
5-lb charge Soluldwave nuclear explosive shock wave

f’t, mseco ft. msec.

1 1209.8 0077.4 1204.7

2 150?.7

3 21050’7 0876.7

4 300307 1677.8 300107 3239.6

5 4201+4 4113.7

to - 2034.8 flJ9@Co

.- . ** ● m*.
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Interval Midpoint Sound Ve~OCity Shock Valocity Peak Presswe Adjusted
yda rt/’see f%~sec p9i midpoint

yds
.—— ,—. —-.=——..—- ——.

1-2

2.3

3+

4=5

1-4

Interval

450 230?.8 4502 448..7

600 1137.3 188307 25.3 593.2

WXl 113703 1593.2 1400 838,,4

Moo 1385.4 ’700 11s5.1

1137.5

SUJTl_S’1’ATIONi3

Miidpoint Sound Velocity Shock Velocity Peak Pressure AdjU8@5

1-2 450 11C3.2

2=-ti (ml 1122*L

3-4 850 1.122.5

4=5 J.2Clo

.L-4 1122.5

1933.1

1326.7

137403

448.8

27.2 593<,3

12.2 838.4

7.1 1184.9

* Velocities corrected for tuning fOrk frequency Of 1001.4 cps.
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