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A number of copper-o~lin.derand copper-hall orusher gauges were di~posed

mt new distssnciesdnring the explosion of the =to.micbomb at Trinity on July 16,

1945* The ~au,geswere protected mechnmlcally by steel oonizd.nerssunk flush with

readings. M$xi.munpressures of 1.3 (4 readin~sj and i$oCItons per sq~ ina wcme

IW30rkd titdistances oi’ 324 ft and 208 i% respectively .t’ro:uthe writer of the base

of the MO-i’oot towsr supporting the bomb. Xhen these values are compared witilthose

id’IiGhwould be exp~otod in free air from a bomb having a hkst equivalent of 10.OOO

tons of TNT, it is secm that Ik ,multiplioaticm due to tho proxi~tity oi’ the gr,otmd is

690 and i300 at 32fL ft and 20?3 i%, respeotivclyo These values rolato to Me region df
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WZ.ASUREMENT0? MA.XM.lliMAST PRESSURE NEAR ‘ME CENTER

lNI’RODUCTION

It was suggested by Go I. Taylor that maximum blast pressurus should bo

recovered very near

as the neaswefi.ents

10W height Oi’burst

tho oentcm during the explosion of’the atomic bomb at Trinitys

would bo oxtrelnelyvaluabk if such a boinbhad to be used with a

agai~lstforti~ications or othor hsa%-ystructures. l’ayloralso

iiardsand southwards from the oontor undar the hundred-foot toi~eron i-;hichthe bomb

was supported the distances of the furthest gauge~ beiw~ about 300 ft from the

oexvb.x. A descri@Aon or

obtained, is given below~

Description of Gauges

the gauges and the method of’uses’together with the result%

Two typeB of’gauges were used in these cxpcrriwnts~ one utilizing ‘theaefor.

wntion of a ooppor cylinder and the other the de.tormationof .scopper ball,j TIM

aylinder gauges were of’the type used by the Arhy Crdnanca Department and the Navy

Bureau of Orduances and comprised a coppor oylinder l/2$tlong and 3/8ffin diameterO
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The copper-bal1 crusher $yiu~eswere of the typv suggested by C~ N. Hic’kman

iR NDRC report .4-21,and comprised a sm~ll spheric~l copper ball enclosed in a steel

cylinder similar to thzt used with the copper cylinder ~auges and provided with a

piston and obturatin$ cup. The ball ~au~es had the advantage thnt, since the arw

illf,WeSS(3Swith

Sectiml of’the

and w.liiirated

obtained from the Hartf’ordStcQl Ball Cc.xRpsny9Hartford$ ConnecticutO The bane wrg

h, be J3iJCX2t 30 ~Sie Th~ calilwati~n curw ahtaincd was found ta be a straight line

with a slope of 23s psi/Intl compression. ‘l%isvalue is somewhat sMJ.llerthan that

given by Hickmn probably owing to dii%arencos in the copper, which are known to

afi’eotthe calibration considerably

,Designof Steel Gauge Container

In ordem to provide wiequaiw

gauges, a steel &Au&? container ot the type sham in FigO 1 wa6 prepared~ This ooaz-

with the surfaoe~ After tho insertion of the

a nozzles the purpose 0$’whioh wa6 to govern the

rate at which pressure was applied

—

ti”:tfwA ii&m&M& .,
,a. ..9.., .,.0. +.0-. .. . . . . s

-e,. ,9-._A&L-

.-.+ . ; .. .
-9-.0 ● -. _m_O ,0

99 - ● ● 99 ● *
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pressure is suddenly applied the nmximwu deflection uttxaincdis double thzt which

woiildbe produced by the saw pressure applied infinitely slowlyO Aocordiugly,

rc?lizblereadings cwn only be obtainod with crusher gauges of’the type described, pro-

vided that tho pressuro is applied gradually As the time constant of’the gauge is

fall of the blast pressure ( x 25 xailliseoo)if the maximun pressure in the container

is attuimx.1in t~ioor three Iaillisaaonds and the noxzks used on tiw coniwimrs in

htyout Or ,&wges

The klyCIUt

and southwrds from

three l\4~:diameter holes, the former

‘1’ablt31), Y+hik at stations E Fmd’F half

hnd triple-hole nozzles,

the oentor is shovm in Table Io It Yd,ll be seem that the cylinder

gauges were used only at the rearer stationsO ami that, in view of the unknown sizo

of the oxj?eotcdexplosion, the gauges wrt) well distributed along the two linss~

Preoiso details of the layout are gj.ven in Table 11

recoverwi after the shot.

Rooovwy of Gmu.gas

for those guages which were
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stiatiOKW were located but

and khe stresses involved

1~1/4~’steel bar and only

stnti.om wo-dd accorciin~ly have come out oi’ we std containers aQd haw been ~ub-

ject to severe accaloration6s in view oi’this and of the radiation hazard it V.%Scon-

sidered inadvisable~om~a ikr”thcrextensive search.

Discusfii.on0!’Rosulks

It will be sew fron l’abls2 that mximun pressures Or 1.3 (~ radiws] and

● ☛ ● *9 ●:0 ● ● e* ●
. . . ● **O
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$tation

A

II

c

D

E

.!’

Station

N-n.

N-F(2

s-n

S-F2

s-w

-’””

75 2 1

150 2 2

210 2 c1

325 2 “o

TABL3 11- Measurewe~ltsfrom BallGaugo8Reooverod
.——

Hozzk Dist. from
~holes Cedxw: fex-t

!L’riple 327

Single 32t3.1/4

Triple 320-l\4

single 322

Si.zgle 208

.APPIXiIIIXi

The “following-personsassisted in

Compression &Lx pressure
mil.s -t2ns/in2

903 1.10

11.2 1.34

shobad the aniount.of radiation rocoiv.edby eaoh is shown bslowo—

I?.oGoMrley

L.G. Ib.rratt

M. Peshkin
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Figs 2.
position

-1
Photograph of station North.F showing
of gauge containers after the shot.
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