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(54) Container for radio-active isotopes

(57) A container 10 for a radio-active isotope com-
prises a shell 12, 14 for attenuating radiation from the
isotope 34, a tube 30 extending into the shell 12, 14 from
a rear end 16, the tube 30 being open at its rear end to
allow the insertion of a drive linkage 32 for the isotope,

an opening 42 in the casing and a lining 48 defining a
passage 44 from the outside of the shell to the tube 30,
and means at the mouth of the passage for locating in
the passage either a collimator or a shielding member.
The container can also mount an adjustable collimator
at one end.
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Description

This invention relates to a container for radio-active
isotopes. Such containers are used to provide protec-
tion to operating personnel and the environment when
the isotopes are used as a radiation source in radiogra-
phy, particularly mobile radiography for industrial pur-
poses.

Radio-active isotopes for radiography are, in gen-
eral, held in one of two generic types of container. One
type requires the isotope to be moved forward in the
container into a delivery tube by means of a wind-out
mechanism. The isotope is normally wound out until it
reaches the end cap on the delivery tube at a safe dis-
tance from the operator at the rear of the container.

This type of container is flexible in use because the
isotope can be used in a variety of ways to carry out
exposures using a variety of techniques, for example in-
side a pipe orvessel (panoramic technique), or from out-
side a pipe to make a single radiograph in a contact or
a stand off situation.

A major disadvantage with this type of container is
that the isotope must be moved out of its container for
use. As soon as the operator winds the isotope out of
the container, and this can be for as much as thirty me-
tres, the isotope is no longer shielded and the surround-
ing area is irradiated for the time that the isotope is trav-
elling in the delivery tube and back and, if the end of the
delivery tube is not shielded, for the time that the isotope
is at the end of the tube. Another problem is that the
radioactive source leaves the container making the
safety features of the container ineffective so that safety
problems can arise if the isotope cannot be rewound into
the container.

The other type of container commonly used holds
the isotope in a rotating shield mechanism and is shield-
ed until the shield is rotated to an aperture. The main
advantage of this second type of container is that the
radiation from the isotope is totally contained apart from
the radiation beam at the aperture. This makes it possi-
ble to be in very close proximity to the container even
when the isotope is rotated to the exposure position, ex-
cept of course in the beam path.

The major disadvantage of this second type is that
the shape of the beam cannot be altered or collimated
and sometimes it is too small resulting in the need to
make more exposures than is desirable. Moreover, it is
not possible to use this type of container for other tech-
niques, for example panoramic exposures.

It is an object of the present invention to obviate or
mitigate these difficulties.

The present invention is a container for a radio-ac-
tive isotope, characterised by a shell for attenuating ra-
diation from the isotope, a tube extending into the shell
from a rear end, the tube being open at its rear end to
allow the insertion of a support for the isotope, at least
one opening in the side of the shell, and a lining defining
a passage from the outside of the shell to the tube, and
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means at the mouth of the passage for locating in the
passage a fitting.

An embodiment of the present invention will now be
described, by way of example with reference to the ac-
companying drawings, in which:-

Fig.1 is a longitudinal cross section through a con-
tainer according to the present invention;

Fig.2 is a cross section through a replaceable fitting
used with the container of Fig.1;

Fig.3 is a cross section of a panoramic collimator
used with the container of Fig.1; and

Fig.4 is a cross section of an adaptor for use with
the container of Fig.1.

Referring now to the drawings, a container 10 for
radio-active isotopes according to the present invention
comprises an outer shell 12 of an inert metal, in this em-
bodiment stainless steel, lined with a layer 14 of a radi-
ation attenuating material, in this embodiment depleted
uranium. The depleted uranium attenuates the radiation
from within the container and the stainless steel protects
the user from the depleted uranium and allows the con-
tainer to be handled. Tungsten is equally satisfactory as
the radiation attenuating material.

The container 10 is generally circular in transverse
cross section and extends from a rear end 16 to a front
end 18, the ends 16 and 18 being closed by respective
end shields 20 and 22. The front end shield 22 has a
central hole in which is located and secured a boss 26
which in turn has a central tapped hole in which is locat-
ed a threaded adjuster 28, in this embodiment a socket
or grub screw.

The boss 26 is in this embodiment secured by a
spring clip, but other means, such as screw threads may
be used to secure the boss in position.

A guide tube 30 of an inert metal such as stainless
steel or aluminium alloy extends the length of the con-
tainer between the boss 26 and the rear end shield 20
where it is open to the exterior of the container. In the
guide tube 30 is provided a drive linkage 32 which
mounts a radio-active isotope 34. The drive linkage 32
is made of a shielding material that attenuates radiation
and shields the isotope in the direction of the guide tube.
Radio-active isotopes in common use as the radiation
source in radiography are iridium 192, cobalt 60, ytter-
bium 169 and selenium 75.

A control plate 40 is bolted to the rear end shield 20
and has a central aperture through which passes the
drive linkage 32. Mounted on, or otherwise associated
with, the control plate 40 are the controls for the drive
linkage 32. These controls include means for movingthe
drive linkage 32 into and, as will be explained later,
through the guide tube 30, means for securing the link-
age 32 in a position in which the isotope is in a safe
position 34a and is completely shielded, and an indica-
tor to show when the isotope is in the safe position. The
linkage and controls are conventional and will not be de-



3 EP 0 859 370 A1 4

scribed further.

Also provided at the rear end shield are any desired
security devices such as a lock to prevent unauthorised
use or removal of the container, and the security devic-
es, linkage and controls are all in accordance with BSS
650 of 1978 and ISO 3999 of 1977.

An opening 42, radially spaced from the working po-
sition of the isotope 34, is provided in the outer shell 12
and its lining 40. From the opening 42 a passage 44
lined with stainless steel extends inwardly to the surface
of the guide tube 30. The mouth of the passage 44 is a
circular collar portion 46 which is provided with retaining
means and from which a frusto-conical portion 48 tapers
inwardly. The shape of the passage 44 is not critical and
any convenient cross-section, for example circular, may
be used.

In the passage 44 is located a fitting 50, shown in
Fig.2, which may be either a collimator defining a shape
of beam or a blank member made of a radiation atten-
uating or shielding material, preferably tungsten alloy.
In this way any one of a number of different beam
shapes may be provided as desired. The shape of the
fitting 50 complements that of the passage 44. The fitting
50 is secured by the retaining means which may be sim-
ple threaded sections on the collar portion 52 and the
corresponding collar portion 52 on the fitting 50.

In use, as so far described, the desired collimator
is inserted and secured in the passage 44, and the drive
linkage 32 is driven to advance the isotope 34 from its
safe position 34a until the forward end of the drive link-
age engages the adjuster 28 and the isotope is in its
working position where a radiation beam of the desired
shape issues from the collimator. The adjuster 28 can
be screwed in and out to ensure that the isotope 34 is
in its optimum working position.

If It is desired to use a panoramic mode of operation
a collimator 60 as shown in Fig.3 is substituted for the
boss 26 of Fig.1. The collimator 60 consists of a first
flange 62 having on its rear face a boss which can be
fitted into, and secured in, the aperture in the front end
plate 22 and which has a central hole aligned with the
guide tube 30. Extending forwardly from the front face
of the first flange 62 is a threaded tube 66 onto which is
screwed a flange assembly comprising a second flange
68, a forwardly projecting tubular extension 70 which is
open to the central hole in the flange 62 and thence to
the guide tube 30 and is closed at its forward end apart
from a central bore in which is located an adjuster 28.
The adjuster 28 is mounted in a tapped axial hole in an
end cap 72 which is in turn mounted on the free end of
the tubular extension 70.

In the operation of the collimator 60 of Fig.3, the
flange assembly is screwed in or out on the threaded
tube 66 to achieve the desired spacing of the flanges 62
and 68 and thus the desired shape of the radiation
beam. The drive linkage 32 is then advanced into the
passage through the collimator 60 defined by the tube
66 until the free end of the linkage 32 again engages the
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adjuster 28. Any fine adjustment is then made by screw-
ing the adjuster 28 in or out to locate the isotope 34 in
its optimum working position.

In a modified embodiment the cap 72 is integral with
the second flange 68 such that moving the flange either
forwardly or backwardly also moves the isotope so that
the isotope can be kept in its optimum position.

Fig.4 shows a tubular adaptor 70 comprising a tube
with a retaining means at each end. The adaptor 70 is
fitted into the aperture in the front end plate 22 in place
of the boss 26 while an extension tube is fitted onto the
free forward end of the adaptor 70. This arrangement
allows the drive linkage 32 to be driven out of the con-
tainer 10 through the adaptor 70 and thence into the ex-
tension tube. The retaining means may be threads or
spring clips.

Claims

1. Acontainer for a radio-active isotope, characterised
by a shell for attenuating radiation from the isotope,
a tube extending into the shell from a rear end, the
tube being open at its rear end to allow the insertion
of a support for the isotope, at least one opening in
the side of the shell and a lining defining a passage
from the outside of the shell to the tube, and means
at the mouth of the passage for locating in the pas-
sage a fitting.

2. A container as claimed in claim 1, characterised in
that the mouth of the passage is provided with
means for retaining the fitting.

3. A container as claimed in claim 1 or claim 2, char-
acterised in that a fitting is located in the passage.

4. A container as claimed in claim 3, characterised in
that the fitting is either a collimator defining a pas-
sage for a radiation beam or a shielding member.

5. A container as claimed in any preceding claim,
characterised in that the tube extends to an end
shield at the front end of the shell, the end shield
having a central aperture.

6. A container as claimed in claim 5, characterised in
that a boss is secured in the central aperture and
an adjuster is mounted in the boss and extends to
the interior of the container.

7. A container as claimed in claim 5, characterised in
that a panoramic collimator is mounted in the cen-
tral aperture, the panoramic collimator comprising
a pair of flanges defining the shape of a radiation
beam, a passage passing through the collimator,
and an adjuster at the end of the passage, project-
ing into the passage and operable from the exterior
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of the collimator.

A container as claimed in claim 7, characterised in
that the distance between the flanges is adjustable.

A container as claimed in claim 6, characterised in
that a tubular adapter is mounted in the central ap-
erture, the adapter having a free end to which an
extension tube may be secured for driving the iso-
tope outside the shell.

A container as claimed in any preceding claim,
characterised by a drive linkage for mounting an
isotope and means at the rear end of the container
for moving the drive linkage into and through the
tube.
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