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The paper describes a sim,ple portable neutron shield en
closure with tong manipulators for surrounding a. radiO
chemistry box-type enclosure. The shield allows the chem
ist to work with safety with neutron emitters baving a. flux
density eqUivalent to a point source of 5.56 x 106 neutrons/
sec. Except for minor a.djustments, the radiochemistry en
closure can be completely equipped and qUickly slid into the
shield enclosUre 14 ea.dy tor work.

IN'XRODUCTIO~l

The necessity for eo simple neutron shield has become more pressing
with the increasing amount of work with ca.lifornium. Since some isotopes of
this element are relatively short-lived, it is important that operating equip-
ment be efficient, so a.s toa-void the loss of precious material and a.lso to
reduce the radiation ex,posure of the operator. Much of the work done in the
enclosure involves precise refining of small quan'tfities of the material, and.
preparation CIt samples and targets. It was believed that most of this type of
work would not reqUire the use of more than 2 1l11crogra~ of californium (point
sou:r<:e), which produces e. neutron density 01' 5.56 x 10 neutrons per second.
With this count., 4 in. of hydrogenous ma.teria,l reduces the radia.tion exposure
to a.pproximately 10 mr/hr, which is a reasoDa'ble working level.

CONSTRUCTION

Doll;y. The dolly, l"ig's. 1 & 2, consists of a rectangular channel
iron bottom frame with 4 casters mounted. at the corners. Welded to the bottom
frame are tubula.r steel members, braef7d'to the bottom frame, open at the tops,
and extending upward to a. suitable height for supporting the 'bottom shield.

Shield Bottom. The bottom of the neutron shield is e. flat steel tank
3 in. thick, filled with water to which has been added sodium dichromate in the
ratio of 25 parts per million as a rust inhibitor. Dowels project downward at
the four corners to position the tank in the top of. the tubular members of the
dolly. A portion 01' the tank projects approximately 9 in. downward. in a 2-in.
thick shell, U-shaped a.nd with its opening towa.rd the back. This shields a
centrifuge which is mounted through the bottom of the Berkeley box. The front
of the tank is stepped to r~ce1ve the shield front.
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Front. The tront of the shield is essentia.lly a vertical steel taDk
4 in. thick; shaped to the contour of the Berkeley box. In the 10lt'er vertical
section a.re openings through which the "castle manipulators" (.!) are inserted.
and. sealed to the ta.nk. The top sloping section has an opening tor So removable
window. The opening is sealed off bet,,;eenth.e tront and. ba.ck sheets.l lea.ving a
ft-in.-wide led$e at the back tor a window stop. !I'ile top edse of thetanlt sec
tion is left open to pemit tilJ.1ng with melted paraffin. A fJ..ange is provided.
~ 1:0.• below the inside edges at the open top to retain So plug which is xrade of
a i-in. sheet of lucite•. The plUS is secured. by screws a.fter the front section
is filled. with pa.raffin. .

Window., Two types ot windOVllS have been provided.. One consists of a.
6-in.-thick tank which .fits the opening .inthe shield front. It is mde of i
in. sheets o;f·lucite cemented together and. tilled 'With clear water. !I'he other
can reple.ce it when it is necessary to use the glove ports in the sloping tront
window ot the Berkeley box. It is e. clear luc1t.e window 4 in. thick.. provided
tiith two openings matching the two glove ports" and closed. with removable lucite
plugs.

. Sides. The sid.es of' the shield are made of 2-in. -thick plates of lu-
.. c1te fitted a.nd bolted to the front section with 3/8-10.. through 'bolt.s tapped

.. into the et'tge of' the lucite ple.tes. Openings opposite the side doors of' the
Berkeley box are plusged with 2..1n.-th1ck plates of' lucite with handles.

M.."Ulipulators. Except for emergency use of the glove ports, a.ll ope
rat1o:n.s in the radiochemistry enclosure are performed with tongs through II castle

,manipu.l.a.tors" mounted thrOUgh the shield front. These "castle mmi:pula.tors"
(Fig. 3) are similar in design to those made ot lead" except that these are made
of plastics to provide neu'lil"on shielding. The housing made of lucite is fabri
cated in two halves" each bored to fit the drum and bearing posts. These are
held together at assembly by the mounting plate and housing clamp ring. The
drum is llkevl1se made of l'Ucite in two halves held. together by the bronze d.rum
bearing and 1'lla.chined to hold the disc and clear the tong collet movement. The
disc, mele of' rigid. polyvinyl chloride, is slightly conical on both faces and
has an integral hub which bears in a. hole in the lucite drum. A hole is bored
through edge-wise to hold the tong collet. The collet is made of ~-1n. (I.P.)
standard PVC pipe, threaded for a. locking nut and cemented through the disc.
Brakes a...""e provided on both the drum and. the disc. ,11th these a.nd the tong col
let,t it is possible to hold the tong in any position desired.
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(1) 'VlilliaJn G. Ruehle, Jr., "Shielding 14a.nipUlator for Ra.d.ioact1ve ~ater:LaJ.'t I

NucleaJ; Science Abstracts, Vol. 1~1 Item 21152, (December 15, 1959).
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Fig. 1, 4-inch Neutron Shield - Front
Leonard E. Miles, A 4-inch Neutron Shield
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Fig. 2, 4-inch Neutron Shield - Side
Leonard E. Miles, A 4-inch Neutron Shield
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Fig. 3, Plastic Castle Ma.n1pulator
Leonard E. Miles I A 4-1nch Neutron Shield
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