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at the end of this chapter. Many speciflc details, too-lengthy to include here, wi #liling with the protection of personnel engaged in this work, the electrical
be found in these handbooks. ) i e ’£rom hlgh potentials also must be discussed since this is about as frequent

6. Transportation by Common Carrier

The shipment of radioisotopes by rail or air is now controlled by the Intgx
state Commerce Commission, which has authority to enforce its regulations’ b
the imposition of penalties for violations. This matter was taken under tHa
supervision in 1947 when it had become apparent that the large volume
artificial radioisotopes currently requiring shipment demanded more adeq
control than had existed previously.

The problem of shipping radioisotopes is complicated by the fact th
undeveloped photographic film is also shipped by common carrier and is readil
damaged by very small exposures to penetrating radiation. This problem Ha
already been encountered with shipments of radium. The solution consmtef
devising & method of packing and disposition of radioactive material in trdns;
that would reduce the level of radiation at any point occupied by photogra
film below that at which practical damage couldoceur. All packages of radig
isotopes must be labelled in a prescribed fanner showing the nature of t
contents and the amount of emergent radiation.

These regulations are available from the Bureau of Explosives, 30 Vi

. Street, New York 7, N. Y., as Supplement No. 10 to ICC 4670. Since all g
ments of radioisotopes must comply with these regulations, it is incumbentids
prospective-shippers-to become thoroughly familiar with-them. An-explan:
monograph has been prepared by Robley D. Evans, Chairman of the §
committee on Shipment of Radicactive Substances of the Committee on Nuclés
Science of the National Research Council. This monograph is obtainable fro
the National Research Council, 2101 Constitution Avenue N. W. , Washington
D. C., as Publication 205.

cases depending on the two types of generating equipment commonly used.
he portable or semiportable unit in which all parts are built into a single
and shielded electrically. In the use of this unit, the operator cannot
idvantage of the electrical protection offered by insulating the surface of
i surrounding objects. Rubber shoes and gloves may reduce danger of
5, some extent, but the only sure protectlon from shock is 8 contmuous

a single heavy cable connecting some part of the grounded system to
wnently earthed point, such as a water pipe, may be sufficient. However,
types of equipment, high frequency currents may develop that will

one O MOore rooms, I reqmrmg all work to be ‘brought to the x-ray tube. -

..room w1th the generator in operation. Also, a eut-oﬁ' switch should be
gnedw near the tube to prevent energmng the hlgh-voltage transformer when

H. PROTECTION FROM X-RAYS

1. Special Features

and energies of the radiations differ considerably from those usually encount SghiLe!
with gamma rays from radioisotopes or accelerators, the details of proteg ve load cirouit breakers of .a. sensitive and quick-acting 'WPG should be

srrangemeiits-must-be-frodified-to-corresponds drc el i the-primasy-=cireuit-and- adjusted_to_throw at 20 per:cent.zabove
The source of x-rays, the x-ray tube, because of its more extensive voliifié : ‘

i




