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Daar Mr. Johnson: -

Mallinckrodt Nuclsar Corpoeration is preparing to manufacture for Allis-Chalwers
saveral thousand fusl pins containing U0, pellets of nearly theoretical density.
Theee pins are approximately 187 long snd 7/16" dismster. Each pin will contain
255 grams of U0, at 1,87 enrdchment. We propose to package 170 pins in & water-
tight drum which has been tharoughly tested by the military services of the
United States. The pins will bo supported in this drum by polystyrane foam dun=

nage. Each drum will, therei‘m‘a, centain \J
255 x 8815 x 170; = 32,216 grams U 0
32,216 x -,018 = 6'87.59 grans Uass \,

NOTEs ILdimited safe quentity of 1.8% aasay wranivm is 135 kg ; })}:} ,\V
U per tablo XVIT, k2010 Fart ki, Dolsted, ’3

Tho mechanical details of the package are shown on(Drawing No, 3369-l) which 18 .
attached., The central drni holding the fucl tubes has the 1414 osignation
AN-8025<20 and ir equipped With a hezvy bolt ring closure to meke it water tight,
The outor drum will be & stendard S5 gallon drum of comxerce. Machanically, this
structure is very similer to one which has been given stunderd I.C.C. L £t. drop
tests by Mallinckrodt and it is anticipatsd that prior to Burean of Explosives
permiseion to use this container similar drop tests will be perfarmed on this
.stroctwre. The 55 gallon drum will be aqnippad with & quick-lock olosure and
gasket to insure water t:lghtnasa.

U‘t‘

The calculations below are a cmnpariaon of 'the 801id angle subtended by & central
drum in a close packed hexagonal array with the solid angle subtanded by the
standerd 207 birdcage usad by the Atomics margy Commission and its contractors

far the past 15 years. This 20% bixdea used for shimment of a meximum of
1000 kg of Us3s per car and a limit of?‘l S kg of Unas pepfcuge.
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Shipping Coatainers for Fusl Flemants

This particular birdcage is 20" cn the edge exterior and the center pot has iniere
nal dimansicns of 9-3/L7 diamcter and 5% desp. The pot is centsred in the cage.

Solid .ﬁzéx o Subtended by Proposed Saipping Container (Using Msthod B-1, Page 1L of
TID--701 )

H = 18,75

D = 30,5

L = 18,5" .

0 = avctan V(5:2502 * (9.25)2 | geyy7
18,75

0 = 29°3);¢

gin Q= Oohgshh
2 .2D . - 2(20.5) y
5 8in & 'éﬁ"?’?" x G.L4934Y
5.—4' = §Am 33,3159 steradians
3,3159 = 26.388% of L7 steradiens

For the 20" birdcage of the Commission and its contractors, using the sazms method,
we mst consider 2 nine cags array in a single layer square,

-~

A 3 is for adjacent containers - 2 , is for the cormer containers.

ForZ ,
Q = aprctan ﬂh0875)a + (205)2 ™ 0_3623
: 15.125
9 = ]9°55¢

sin 9 = 0,34065

Al'aﬁgsmg-%%ix.%Oﬁ

’ﬂ‘ b = 00h391
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Saipping Containses for Fuel Elements

For o n
- <
0, = arctan ‘/L“‘E?‘""h'ag? 22l L 0,203
05 = 13°10°

sin Oy = 0,22778

. . 2x9.75 -
2, -.53-.&,3. x 0,22778 = 0.1656

Z fupty + 40, = 2,518 storadions
2.5148 = 20.5% L

NOTE: These calculaticns are nade for a single layer array; however,
the drawing of this birdcage distinctly shows stacking lugs on
the top side of the cage. . It must, therefore, be assumed that
thecse birdcages ere in fect stacked when used by AEC contractors

for shipmonts of large quantitiss.

The solid angle calculated

above would be wvery conservative under these circumstances.

The following table compares the proposed shipping container with the standard 207 -

AEC birdcage on a series of pointss
LEC 20" Birdcage

Proposed Shipping Containey

Water tightness One gagskot

Carlecad quantitlies 1000 kg U235

Edge to edge 1005"'

spacing

Solid angle 20.5% of L 77”7

gsubtended

Material to be Solid uranium mstal «r com-

shipped pounds - any emrichment

Double drum, both gasketed
0.688 kg

L7.16 kg U228

13.5"

26.U% of L

U0, pellets in sezaled aluminum
tubes
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Shipping Containers for Fusl Elements

Based cn the fact that the rropossd shipping conteiner offers a considerably
greater margin of safety than the 20" AEC birdcage from the standpoint of (1)
qiantity to be shipped, (2) edge to edge spacing, (3) protection from damnga,
and (L) waber in-lsakegs, we roquast approval for shipment of single layer
loads by any common carrisr method,

Very truly yours,
MALLINCKRODT NUCLEAR CORPORATION

W. M. Ioaders
Technical Director
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