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This invention relates generally to radioactive sources
of the type employed for radiographic purposes, and
more particularly to a source holder and a process for
the production and use thereof which is particularly
adaptable for certain artificially - produced radioactive
isotopes.

Radiographic methods have become popular in the
non-destructive testing of materials, radium having been
used to a large extent as the radiographic source because
the radiation therefrom has good penetration with mini-
mum scattering and substantially constant activity, the
source is simple to use and is readily portable. An early
form of radium source included a known amount of
radium salt hermetically sealed in a silver container,
which in turn, was enclosed in an aluminum alloy cap-
sule. Cords were attached to the capsule to facilitate
transferral thereof from the lead container in which it
was stored when not in use to the site where the radio-
graph was to be made. To overcome the problem of
handling the source, more recently they have been con-
structed in two sections, partly of aluminum and partly
of magnetic material to permit handling with magnetic
remote handling equipment. A source of this type, and
a representative handling tool is described in U. S.
Patent No. 2,269,458, dated January 13, 1942.

_With the availability of artificially produced radi-
oisotopes at a substantially lower cost, the volume of

radium radiography has fallen off somewhat, and has

been replaced to a large extent by Co-60 which has com-
parable penetrating powers and is susceptible of en-
capsulation in a manner similar to radium. In the pro-
duction of Co-60 sources, cobalt wire is irradiated in a
suitable neutron flux, and when the desired level of ac-
tivity is reached, the “hot” Co-60 wire, of a length nec-
essary to produce the desired source strength is
hermetically sealed within a stainless steel capsule.
The step of sealing the Co-60 in the capsule is rather
hazardous because of the tendency of cobalt to “fiake
off,” and must be done with extreme care. Co-60 has
been used with success for some time for the radiography
of rather heavy sections, but because of the high energy
of the. gamma radiation therefrom, there is not sufficient
absorption in thin sections to produce radiographs of
proper contrast and readability. It is desirable, there-
fore, to employ other radioisotopes as the source which
will give a suitable exposure on thinner sections. It has
been found that other isotopes have radiation of energies
suitable for this purpose, among them being iridium and
cesium. TIridium is particularly useful because of its
chemical and mechanical properties, but its half-life, 70
days, is relatively short. The time during which such a
source is useful is therefore short, and unless the iridium,
which is relatively expensive, can be re-irradiated, or
re-used, its cost would be prohibitively high for radi-
ographic purposes. Coupled with the desirability, or
necessity, of re-irradiating the iridium, or other com-
parable isotope, from time to time, it is preferably that
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the source be conveniently handled, as with magnetic
remote handling equipment of the type referred to
hereinabove. e

In view of the foregoing, the primary object of the
present invention is to provide an improved radiography
source.

Another object of the invention is to provide a con-
tainer for the encapsulation of an active element or com-
pound, which permits the convenient periodic re-irradia-
tion of the active element or compound.

Another object of the invention is to provide a radi-
ography source which permits re-irradiation of the active
element or compound and yet capable of being handled
with magnetic handling equipment.

Another object of the invention is to provide a process
for making available to radiographers at low cost ra-
dioactive sources employing relatively short half-life
isotopes.

Still another object of the invention .is to provide -a
radioactive source having a minimum of self-absorption.

With the foregoing and other objects in view, the
source container of the invention is featured by a sepa-
rable assembly, formed partly of a material having a
low atomic number and low neutron absorption cross
section, preferably aluminum, in which the active element
or compound is sealed, and partly of a magnetic mate-
rial to permit handling with magnetic handling equip-
ment. In the fabrication of the source, the active ele-
ment or compound is sealed within the aluminum porticn
while in the “cold’ or non-radioactive state, thus elimi-
nating the hazard to the health of the assemblers, and
thereafter, the entire aluminum portion, with the active
element encased therein, is subjected to the neutron flux
of an atomic reactor. The active element, for exampie,
iridium, is rendered radioactive by the neutron bombard-
ment,.and while the aluminum casing is also rendered
radioactive to a certain extent, the resulting isotope has

‘a very short half-life so that the chance of dangerous

radioactive particles rubbing or chipping off the casing
After irradiation, the aluminum casing is
assembled with the magnetic portion, and the composite
placed in a suitable shielded container for storage and
shipment. After a period of use such that the active ele-
ment has decayed to the point where it is no longer use-
ful for its intended purpose, for example one half-life,
or 70 days, the source is returned to the manufacturer
in exchange for a “fresh” one. The source being easily
disassembled, the aluminum casing is removed from the
magnetic portion, with little or no attendant hazard, and
again subjected to nentron bombardment.  The casing
is then re-assembled with the magnetic portion, and is
again ready for use. Thus it is possible to re-use the
same active element several times resulting in relatively
low cost, and without ever requiring the handling of
an unsealed radioactive substance.

Other features, objects and advantages of the inven-
tion will be apparent from the following detailed descrip-
tion when taken in connection with the accompanying
drawing in which:

Fig. 1 is an elevation cross-section of the source as-
sembly, greatly enlarged; and

Fig. 2 is an end view of the source assembly.

Referring to the drawing, and more particularly to
Fig. 1, the source consists of three separable portions;
a capsule body 10, preferably formed of magnetic type
stainless steel or other magnetic material; a capsule con-
tainer 11, formed of low atomic number material having
small neutron activation cross-section, preferably 28 alu-
minum; and a retaining screw 12, Body 10 is prefer-
ably of hexagonal, or of other cross-section having at
least one flat side, to prevent rolling of the source when
placed on its side, and has an internal threaded bore 13,
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At the upper end of the bore 13, the body is formed
with a shoulder 14, and is provided with an axial open-
ing 15 of somewhat smaller diameter than the threaded
portion. At its lower end, capsule body 10 has an open-
ing 16 therethirough for receiving a cord ‘to facilitate
handling ‘or suspendifig the -source in particular radlog-
raphy exposure set-ups.

Capstile container 11 is generally .¢ylindrical in shape
having a straight portion of one' diameter ‘and enlarged
at one end to a diameter slightly smaller than threaded
bere 13 and having a tapered annular surface conform-
ing in shape to shoulder 14. Contaimer 11 has an axial
opening 18 theréin for receiving the active element or
compound 19, and an aluminum insert 20 having a flat
circular head, secured to container 11, as by welding,
Tetains element 19 in place. Element 18 may be a length
of iridium wire, a-quantity -6f europium oxide; or other
elemental metal or salt, selected to have suitable radia-
tion characteristics; i e., energy, type of radiation, and
half-life, for a partlcular radiographie, or other appli-
cation. Element 19 is hermetically sealed in ‘capsule
container 11 in the “cold” or inactive state, consequently
presentm0 no radiation hazard, and remains sealed there-
in throughout the useful life of the source. After seal-
ing, the capsule -container is subjected to -neution bom-
bardment, such as'in an atomic rteactor, to activate the
€lement 19. Low atomi¢c number material; and -partic-
ularly 25 aluminum, having ‘a very low mneutron cross-
seéction; becomes radicactive to a slight extent, but the
resulting isotope has a half-life of only 2.3 minutes, for
aluminum, with the result that its actmty -soon -drops
to a safe level after neutron bombardment is stopped.

After irradiation, capsule container 11; with the aid
of suitable tongs, is inserted in capsule body 10 and
secured in place by retaining screw 12, which is pro-
vided with a screw-driver slot 21, When assembled, ac-
tive element 19 is surrounded essentially only by :alu-
minum, with the result that there is little absorption by
the source itself of the radiation from :element 19,
except in the direction of retaining screw 12, but the alu-
minumi is still sufficiently encased by the stainless :steel
body 10 to be mechanically durable with ordinary han-
dling. Body 10 being formed of magnetic material may
be handled with magnetic tools, or by a cord :passed
throtigh opening 16 as preéviously mentioned, or by a
threadéd tod inserted into threaded bore 13 behind re-
taining'screw 12. )

After a period of use determined by the half-life of
clement 19, such that the ‘source strength falls below
a useful value, the source is disassembled simply by re-
‘mioving retaining screw 12, and ¢apsule container 11
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alone is again subjected to neutron bombardment. After
this re-irradiation, the container 11 is again assembled
with bedy 10, and the source is ready for another period
of use.

The drawings of the source have been greatly en-
larged for clarity, the actual overall size being about
7% inch in length and 3% inch in diameter, the.active
element being about 2 mm. x 2 mm. in size. It will be
understood of course that these dimensions are illus-
trative only, and not limiting in any way.

While a preferred embodiment of the invention has
been illustrated and described, it will be apparent that
various modifications may be made therein without de-
parting from the spirit thereof, and it is therefore in-
tended that the invention be limited only as such limita-
tions occur in the appended claim.

What is claimed is:

A radiography source comprising a cylmdrlcal cap-
sule container formed of magnetic material having a
bore of one diameter extendmg from one end for a por-
tion of the length of the .container and an opening -of
smaller diameter than said bore coaxial with said bore
extending for the remaining portion of the length of said
container, a generally cylindrical capsule formed of alu-
minum having an enlarged portion -of substantially the
diamstet of said bore and a straight portion of a diam-
eter substantially the diameter of said opening .assem-

- bled with said container with said enlarged portion dis-
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posed within said bore and said straight “portion pro-
jecting through said opening exteriorly of said container,
said straight portion having hermetically and perma-
nently sealed therein a quantzty of iridium, and remov-
able retaining means securéd in said bore in contact with
said enlarged portion of said capsule separably securing
said capsule and container together whereby said capsule
may be removed from said container and subjected to
neutron bombardment to render the therein enclosed
iridium radioactive while the aluminum remains safely
non-radioactive.
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