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Mx3tract

‘IWenty-oneironcy~ors, each conta~atiuth.kl~ of

49 ad heldat tke center’offa cubical’an~b-irm framwork 2211on a

side,were closely stacked insidea xnookconcretevmlt. It cemot

be certainthatanyduf’initenet mlt$pllcatim mesultjqjfrom the

Stack@ was producedjtitany event,it was cmtain~ lessthan ten

jxrcent.
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Fqe 3

A testhas beencarriedout at PasaritoCanyonto determinethe

safatyof storingPu-~s buttonsin ironc:~llxdersLoU at the ocntmr Of

an@o&ron frcms as dss~od at DF’Site. One of thesem@e-iron framss

togetherwith an ironcylinderof I,@ wall$designedto holdten buttms

of Fw239, eachweighingabout450 crams$ is illustratedin Fig. 1. The

weight of iron in each unit # tilchci~ tke fram and tho cylinder, is

about 35 pounds. Each buttonof Pu-239is yut intoan QuxinurJjacket

with 1/16[~walls;aftert]e ten buttonsMm bmn $tackedin tl.eiron

cylinder$ t!.ocylinderis sealedand fillcdwithargon.

The angle-ironframes

wok vaultwas builtto contain

‘thenwulttlconslsm of a roan

wallsand tilerod wero zwde of

aro cubicalin skpes 22” an a side. A

2’7of these fmues in a wbi.oal array.

of 6~ x 6* x 6t insidedti.~nsions.Three

CO1’lCr0t$3bhoks 1~ thick. ‘h fourthwall.

l’n18a SeOtion Gf tk.emncrdm wall of the buikiin~,with ~~~~i piled,u1)

againstmet of tho outside. The floorwas also of concmto. The Ww.dt ~

eontain~ the ar@Aron frames filled:~ithhwn cylinders

about 5 @ of normaluranium(seobclav)is sham in F&ure

wall is not im pkoo in this fAgure.

‘Rioneutronintensityduring

counters. Thzwmof them consistedof

variouspm itionsitiidetkc “*.MM”.

contuininz

2. The fourth

the tc~t was r;.onitoredby five

U-235fiss$on chsmbors placedin
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OUtSidC tke Vault. &IC Of them,

frw tl:e cd,gc of lie vaulton the side

●✘ ● ,0●,,’.*

Page

baronproportiomlcountersJJla$ed

des@@ed IA?,was about 50~ amy

shounin Fig. 20 The OM;CXcouniw, dmQnated IA, was mxwhat close+

aboutsh fed frm.the outerc~e of the op~msitewall. It \WS howd

thatthe distantcounterwouldGee the stackof r.aterial effectivelyas

a pointsource. ThisMM hot realized,lur~~clybecauseof the different

neutronscatteringand absorbingconditions throu:kut the vault. In

fact,masuremmts takenwith a neutr& sourcerewed intoeach of tlie 27

frmes indicatedthct

nearly by a factor of

the count%- rate of the distantcounterwmied

two:frcm330 to 630 counts/minute.

cx~rirmnt consistedof

appr(?ximteyield of

snaU alurhwi can wk;ich

sourceused tLrou~houtt?mThe neutron

a @oniun-ber@liw’, urcli~type Source$ with an

5 x 207neutrons/seo.The oourceiLWS pllt titO a

was huzl:so tiatthe sourcewas newly tOUCli@ tlif! edge Of an &on

cy~er des~ncd to holdthe 49 near th oenter of its kn@h. !Nfo

. t177e*ute counts vierctaken on all i’ivccounters i’:ith the source .

h each of the 27 ~ositions . The /l&.cAe n vaaiod frm. 210 to 530;tke

Illadletlfrom230 to 425; tk !tbigpncakeltfrom ~0 to 1000;and L-1

from 3330to 4.660,all.in counts/minute.Thesemmmmonts were all

nade vith the ~ cane filledwith about 5kg nomul uranim. Thistest

was xxadeto callbratctko scnsitivityof the detcotorsto neutrons

C- frox.th@X?~ i- itiOnS.

Vwious otl.ertestswere mde beforePw239 was put intothe

tl~~~.tl● The neutronyieldeof the poloniw berylliumsourceand of &.6

kg of ~w-23gin one of the W38 were coqxwed. The lattermc about0.25$*
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of theforner. Thismeanstkt if tvcnty-om units skAoulcibe added,

the count could “beexlxctedto go up by about 5,;cxJhg to the addition

(notmltipl-ication)of neutrons.

It was foundthottY;eobservedincreasein countirx:ratev:l~n

a cylinder contxzinin~/+.6 ?yjof l’u-239was placed close

in pkce of one con’kini!!g about 5 kg of normal uranium

15 parcent. It was foundL1.attherewxs no incrcxxein

~ the SOW’(X

W&m about 10 or

countingrote

if the scpuution betweensourceand 49 was w=ter thm 25 m- fim

was truo wl:etLcrthe test vas.n~~deinsideor outsideof the v:ndt. p~

Imrmse in the Obsemcd multiplicationrwnil%adfrorrLputtiu~the source

closeto the 4.6 kg of Pu-239insidea cubicalccncmte cavity2~ on a

side, itith concr.ctcwallsand roof11 tkicdc$the floorbe~~ aJ.soOf,.

concrete(thefhor df tke roun). Thistestwas uadc vitl:the ‘big pmcake”

@aced inside t k oavityr~d with L-1 outside.
.

Tiiosepreliuiwxyr~~~sur~icnt~indioatedtkattle interpretation

of the resultsin the stackingrwsureri.cntshouldbe quitestrai@&formrd

providedthe tuballoy was a sutfioicntlygoodmxk-up in

and absorptionof neutrons. If the oountingrateshould

than 5$ over that cptained ;Jiththe sourceand 4.6 kg ~

its scattering

increaseby nom

Pu-239placed

adjaoentto each otherin the centralpositionof tko latticet it could

be intmqmctcdas a multiplimtiondue to tke stac!:fig~

The etaokin~peamremmts were “m.gynby Wvin.;tl~e4.6 kg of

Pu-239ti tilecentral@eition, Witk] the source nearlyt~dihf~ the side

of the can contdn@ Its and with tuballoyin all other positbns.. Two

tkre~inute countsv.xwctaken on
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Page 6

the tu’balloyin the nearestnext

re@aced :i~th 1%-239. Crily one personl.andl,edall of

nci.::hborsYws

the PW=239,.ad

at lfxst tm people.;;~tchedcounters, obsmvirl;jthu th!cfor ~ CliOkf3

oq tli~ recorders,whenever any charges were bcin.: ~ade. This process;KU3

carriedoutwith the onewall rcmved frat the %ult’1. Four of the

frams $ inolqdir~the centralfrariii$xwe removedfrom the vaultwhenever

any additionalPu+39 was broq~htin,and the sourcowe put in‘aShed

pcsititiinsidethe vaultas the Fu-23?WAS introduced. Afterthe

nearestnextneighborsto the centralunituere all filledwith Pu-239,

no multiplicationbeingobserved,two units ‘i:~re filledat a time before

the two three-minute counts were repmted. ;;henevcrthe

were rmoved were slowlyrcplaccd, tk counting xwte ;,as

J%enall 21 units of Pu-239suppwd to us had

the %Wltti, the last conoretc wall was slowly added, It

concroteb160ks&~ x 11 x 2~ in si~. Thiswall Md been

vfhsnonlythe scureein its centralFositiou

Were in the vault.

The confi~urationof W-239 h the

in Fig.3. The desip~atione3-1$!3-2,etc.,

and 27 units

four unite t~i

~arefully observed.

beenput into

consistcd Oi’

previously added

of norualurrmium

completedstaclcis illustrated

identifythe Pu-239as the

variousct+swereriurkedat DF S$teq It shouldbe u.ontionodthct a %uook

mn:l cmsistirl.gof about260 lbs. of paraffinwas placedin positions8 and

17, re@ac5ng tho frams in thesepositions,next to the qen side of the

vault. Two threedninutecountswre alsomade ..-Jitii~this prraffin in places

wlenoverany Pu-%9 had beenaddqdti the staok. This was rs~ted until

19 unitsof Pu-23$1were in the veulisulth the one wall of the vaultnot in

place, ●0
● ,:* 8’,
● ●* ‘*

● ●** ● .0
.**. . .* ●
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The resultsof the exp@iuent are tabulate~belur. The nwbers

give tka nurlxzof clickson the rccorderrjoccurm~ iu a tkeo ninute

interval. ScalinScircuitswitha scaleof 64 were used witk: all of the

counters.

im exan%nationof the resultsindictitedth.!tone cmnct be sure

tintwv definiteJdtiplicationuas obscrvod;tl~ sli;lfi~psitilfe

resultscould@.silyhe due to uncmtaintiesin tlie IEodc-uy approximation.

In any event,it appeurstlfitone can sefel.ysay timt the Implication

certainlydotsnot

It WaS a

had no effectupon

exceed ten percent.

littlesurprisingtkit tls concretewallsapparently

the ml.ti+lication. This vould indicate that the

Pu-239in tho containersdoes not %eet$thd neutronsscatteredby the vane.

;~aare plannirga se.rio8of ex~rimnts to see W this is so. u most of

the scatteredneutronsare absorbedby the ironand aluminunsurrounding

the }w239, it indicatesthat tho neutronsare thennalized;and one night

increasethisby lin5.nRthe canswith cadmium.

One can certainlysuy that 21 of

averageabout4.4 kg of M-239 in the iron

can be safelystsckedin any configuration

SlllWun@ the stack. It is roccmmnded,

sidesof e~chframe be covered~fitli a kfire

thesefrarwscontaining on the

cylindersand alwdnm cans,
.

with good concretetamping

kiowevcr,thatat leastfive

nesh or

of sEuI.1mass to ~reventanyonefrct~cr:u:linginto

Tke test does not SLOWwh& wouldkai;pen

with uater;if

ShOUki be rifidc.

.

one writsu positiveanswerto Ws

laterwhen we are preparedto do it

sccesidlar naterial

t!.estack.

if tke stat!:were flooded

question a rJe&awrerllent

by romto confmo~

‘*
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The eq-eriwnt p~obably irxiioatcsIkt rwmy ii~orcthan 21 units

could be safely rAackqd3 but xo leave it to the tlieorctical@~wici@s to

~~ivea }.QOitive arm,;erto tHe question●u Our reccw.ondationis tlat no
.

onc atackmore than21 unitstogctl,cruntil.this positiveanswerb Given.

It ~ht be addedthat Carson Lhrk of the TheoretiecQDivioion

eqtiwatodtl=tthe netuultiplicationwouldcertainlynot exceed1.7 if

27 unitsof Fu439 had bcon put in th~ vault. TLM estimte was made,

howover, wtbh a very inoowpleteknoAedge of tho albedoof.concreteand

of the degradationof tke’energyof tlieneutrons soattercd by the concrete.

IAPPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



● ✎☛✍ -**” - ● ●*8* ●* ●*b’ ●*.
●%’ . ●m ●ee‘.* ● ●*

.. ● ., ●.
●* ● ●.*

●●*.●.*

I

.

I

I
!

I

—.

I

.

—.—— .

I —

Fig. 1. An ●ngle-ironfiamawith iron oylindrioalam
forholdingthe P&23$. An e%traoan is shown
to the left.
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(b)

~. 2. TIM mck vault contatiing the engle-bn frasw
holdingthe lam cyllnderafilledwi%h uranim.
‘fheaearo 8tereogrqhioPic_f30 (a)gives a
view of the interiorfrom theopen side. (b)shows
theoutsideof the vaulttakenfromtheoppositeaide.
C@mter L-l lg*~~O~.at the right.
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1 20 17.7

All C1OXXL Correctfor
2 23 19.6

All clceedwith 21 units
3 25 23.5

W7 uo-

9-2 in positionw.
47.6 w

of 49 in position. Tu in

49 la. 5

All closedwith 21 units~reducedby 5.25$.
b 23.7 22.3 46*5 172

Ratioof
4/2 l+q 1.4 0.98 JMScount

*

6-

7

Others ●

7*5

7.1

1.01

All 21 units of 49 in vaultwith onewall miesin~.
1 21.5 16 %.5 167.5 25.!5

#
*

(1)reducedby 5.25$for neutronsfrom$9.
i 2 20Q4 u .2 34.6 Z59 24.2

l’uballoyin all poeitioneaccept #3,4. which containedB-2.

.
w

3 B 36

Ratioof
2/3 Lu O*95

About 260 Mm. pamzfin
Tuballoyin all others.

1 23 L7

35 - U7 23

0.99 Discount 3.05

in positions8 and 17. B-2 in {W+,
One wall.of vaultnot present.

42 152 10

Sam as (1) except 19 units of 49 in place.
2 23.5 u 43.5 168 1.3

(2) ~&~:d by q;o:~ ~~ed&&on~ f~ 49.
3 0 — —

Ratio C&
3/1 0.97 1.01 0.99

3..o4~0.05

1.03:0.05

0.99Z0.05

. ..*2
# z!’!..j’~”[)

% :0
●O*

● *
::* :*. ●O.:-9 :m # : “0
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