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1

Short. penetrating rays, for example those
known as gamma rays which may be emitted by
substances such as radium and its isotopes cobalt
60 radon or other known agents, are frequently
used in industry in a manner somewhat similar
to Rontgen rays, that is to say the rays are di-
rected towards and permitted to pass through
metallic or other materials so that by their known
action upon photographic film, radiographs may
be produced which by recording variations in
density may permit an examination of internal
structures.

Various types of containers for radioactive sub-
stances have been used for the purpose above
indicated which may permit emission of rays
through centrelled openings, such usually con-
sisting essentially of a lead-lined box provided
with a circular aperture fitted with a screwed cap
or plug through which rays may be permitted to
bass and be directed towards objects placed in
their path.

Such type of apparatus may possess disadvan-
tages, inasmuch as the manipulation of the
screwed cap before and after exposure is a rela-
tively slow operation, while in process of removal
and replacement the operator’s hand may be-
come exposed to rays which are known to be
harmful; moreover, owing to the fact that the
radioactive substance is generally in a fixed po-
sition within the box the rays emitted are con-
strained by the aperture so that any area under
examination will be limited to that which comes
within a cone or beam of emitted rays.

One object of the present invention is to pro-
vide a container for radioactive material which
enables the material to be housed and moved
ifrom one place to another without danger to
persons in the vicinity.

A further object of the present invention is to
provide a container for radioactive material which
enables an aperture in the container to be uncoy-
ered for allowing discharge of rays without dan-
ger to the operator.

A further object of the present invention is to
provide a container for radioactive material

which enables the field of the rays discharged
to be adjusted without danger to the operator.

A further object of the present invention is to
provide a container for radioactive material in
which the direction of discharge of the rays can
be controlled.

A further object of the present invention is to
provide a container for radioactive material
which when required will enable a dlsf‘ha,rge
therefrom in all directions.
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A further object of the present invention is to
provide mohile supporting means for a radio-
active container.

Other objects of the invention will become ap~
parent from the following description of the.
container.

Referring to the drawings:

Figure 1 is a perspective view showing the con-
tainer in the closed position;

Figure 2 is a perspective view showing the con-
tainer in the open pesition and with the carrier
or the radioactive material in a projected posi-
tion allowing a large field of discharge;

Figure 3 is a sectional view in side elevation
showing the confainer;

Figure 4 is a fragmentary sectional view showe
ing the carrier stem for the radioactive material;

Figure b is a. view in side elevation showing the
adjusting member for adjusting the position of
the radioactive material in the container;

Figure 6 is a sectional view on line 6—6 of
Figure 3;

Bigure 7 is a sectional view in side elevation
showing the means employed for adjusting the
carrier stem of the radioactive material in an
endwise direction;

Figure 8 is a perspective view showing a mobile
carrier for the container; and

Figure 9 is a perspective view showing a, sup-
porting stand which may be used for the con-
tainer,

In the construction shown the container com-
prises a hody {6, which is of streamline form and
comprises a casing having at its larger end a
part-spherical seating {1. The rear end of the
seating is closed by a plate 12, and the forward
end is temporarily closed by a part-spherical
plate to allow a block (3 of lead to be run inte
the body so as to form an internal sbhere,

An opening is made through this sphere, whlch
opening has a cylindrical portion 14 extending
to or slightly beyond the centre of the block, and
which opening at the other end is of stepped
tapering form, as shown at {5. 'The part 5 is
shown with one internal shoulder 16 but more
than one such shoulder may be provided if
desired.

A guide tube 17 is cast in the opening 14, and
this projects through the plate i2 and into the
rear part of the body [0 wherein it may be a force
fit. 'This guide tube is provided with an opening
18 through which the set screw 18 screwing into
the body 16 may project so as to lock the car-
rier stem 20 against movement when desired.

At its rear end the body 10 is provided with an
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opening in line with the opening 14, and around
this opening the bedy is provided with a screw-
thread 2{ upon which screws a removable closure
cap £2. 'This closure cap may have a screwdriver
slot 23 at its end and internally it is provided
with a cylindrical recess 24. The body (8 is pro-
vided with an internal forwardly-projecting
tubular boss 25 which extends around the tube (1.

The carrier stem 20 at its rear end is pro-
vided with a projecting head 26 connected to the
stem by an integral neck 27, and this portion
26, 27 is provided with an interior thread 28.

At the opposite end the stem 20 is provided
with a central recess 29 and with a removable
screwed cap 30 by which the radioactive material
is enclosed. The radioactive material may be
mounted on a carrier and placed in the chamber
31 formed within the cap 30.

The top of the body 10 is formed with a pair
of spaced integral ribs, between which is a groove
which is parallel to the axis of the tube I7.
Mounted in this groove is 2 handle bracket 33
having two upwardly-projecting spaced arms 34
connected by a bolt 35 on which is mounted a
handle 36. -

The handle bracket is provided with an inte-

gral arm 37 upon the inner side of which is
formed a part-spherical portion 38 which forms
a closure for the opening in the forward end of
the body. Cast on this portion 38 is a tapering
shouldered plug 39 of lead or other material
which is relatively impervious to the emanations
from the radioactive material. This plug cor-
responds in shape and size with the shouldered
tapering opening 15 in the forward part of the
block 13.
" The handle bracket is mounted for forward
sliding movement sufficient to bring the rear end
40 of the plug 39 out of the opening in the block
13, after which the handle bracket can be turned
pivotally about a horizontal axis, which is at
right angles to the axis of the tube I7.

The portion 41 of the handle bracket which
engages in the groove between the ribs 32 is pro-
vided at its rear part with a longitudinal elon-
gated slot 43 and is provided with a second slot
44 of inverted L. shape. These slots are engaged
by pins 45, 46 exftending between and fixed in
the ribs 32. 'The arrangement is such that the
handle bracket can slide forwardly as far as is
permitted by the horizontal portions of the slots
43 and 44, and it can then be turned about the
axis of the pin 45 now engaging the rear end of
the slot 43, the vertical part of the slot 44 passing
the pin 46 when the handle bracket is raised into
the position shown in Figure 2. -

When the handle bracket is in the position
shown in Figure 3, which it occupies when the
radioactive material is not in use, the portion 41
can be locked against movement by a set screw
47 engaging a thread in a bush 48 fitted in one of
the ribs 32, the end of the set screw 47 engaging
a threaded hole 49 in the part 41 of the handle
bracket.

-At the rear end the part 41 is provided with
a tooth 50 which engages a correspondingly
shaped recess 51 in the body at the bottom of the
slot between the ribs 32. After the handle
bracket has been slid forward and then turned
upwardly about the axis of the pin 45 it makes
a short downward movement to enable the tooth
50 to engage in the recess 51, so that the handle
bracket is thus automatically retained in the
raisgd position shown in Figure 2 until it is lifted
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o short distance to bring the tooth 50 out of the
recess 51, when it can be turned in an anticlock-
wise direction about the axis of the pin 45.
When the handle bracket has been lowered into
the horizontal position it can be slid backwardly
into the position shown in Figure 3 and then
locked by the set screw 47.

It will be observed that the handle 36 is out
of line with the opening in the block 13 so that
the handle can be operated and the opening at
the front of the body can be uncovered to allow
of a discharge from the radioactive material
without danger to the operator’s hands. Simi-
larly, the return movement may be made without
the operator’s hand having to pass into the beam
of rays from the radioactive material.

When the handle bracket has been moved into
the position shown in Figure 2 a discharge from
the radioactive material takes place through
the opening 5. This discharge however is con-
fined to the cone formed by the opening in the
forward part of the block 13. If it is desired to
increase the field of discharge the stem 20, which
carries the radioactive material at its forward
end, can be advanced through the tube 7. The
field of discharge increases progressively as the
stem is moved forwardly, and the stem can be
Jocked in any desired position by the set
screw 9.

I may provide a Bowden cable 52, and cable-
operating appliance 53 of known form, for re-
motely controlling the position of the stem 28.

The inner member 54 of the cable is secured
to a sliding pin 55 mounted in a tube §6.

When it is desired to control the position of
the stem 20 in this way the cap 22 is removed
from the body and the tube 56, which has a flange
57 at its forward end, is secured to the hody by
a cap nut 58 which engages the flange 57.

The pin 53 is screwed into a sliding block 59
which is acted upon by a compression spring 82
and provided with a plurality of springs 60 which
can engage over the head 26 and enfer the
neck 21.

The outer member 61 of the cable is provided
with a cap §2 which is secured to the rear end
of the tube 56.

Instead of adjusting the stem 20 in this way,
a rod 63 may be used, this rod having a handle
64 and a screwed portion 65 at its forward end
for screwing into the thread 28. The rod 63
may be marked with a scale 66, which can coop-
erate with the end of the portion 21 to indicate
the distance by which the stem 20 has been ad-
vanced. When a desired position is reached the
stem is locked by the screw [9 and the rod 63
is unserewed or the tube 56 disconnected and the
cap 22 replaced. )

it should be observed that the provision of
the shoulder {6 in the opening at the forward
part of the block and the corresponding shoulder
in the plug 39 is a feature which greatly increases
the effectiveness of the appliance, as it prevents
the emanations from the radioactive material
from finding a direct conical path along the
wall of the opening 5. The rays can pass along
the wall of the inner part of the opening but
they then meet with the shoulder on the plug
39 which engages with the shoulder {6 so that
no straight-line direct path is provided for a
leakage.

The body 10 is formed with oppositely-project-
ing hollow spigots 67 arranged on a diameter,
and screwing into each of these is a trunnion pin
68. Mounted on each of the trunnion pins is a
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sleeve: 68 having & shoulder 10- beyond. which is
& reduced portion T{ upon. which: is: mounted: a
plate 12. These plates: 12 are provided with
bosses. 13 through: which screw- locking pins: 14;
engaging in holes 15 in a. supporting eradle 16.
This: supporting cradle: has: two side. walls in-
tegrally connected at one end by a web 17, and
it has a flat bottom 78.

Each of the trunnion pins 68 has attached to
it by & screw 19 a cap 80 formed with a. radial
projection 81 which acts as-a pointer and coop~
erates with a scale 82 marked on the plate:72.

A spring washer 83 is mounted on each trun-.

nion pin 68 and operates between the outer side-

of the plate 12 and the inner side of the cap 80,

The body (0, and the parts- it contains, can
be- turned about the axis of the trunnion pin. 68,
and it retains any position into which it is moved
by reason of the friction provided by the spring
washers 83. The pointers 81, with the help of
the scale 82, indicate the angle through which
the body 10 has been turned from the zero or
horizontal position. The body can. be turned
through 180° and can thus.occupy any position
between the horizontal, shown in Figures 1 and
2, and. the vertical, indicated in dotted lines in
Figure 9.

In certain circumstances it is convenient to
move the body info a position.in which. the tube
17 is upright, and the stem 20 is advanced until
the radioactive material in the chamber 31 is
completely clear of the body. When in this
position the appliance may be used for taking
photographs through a number of bodies grouped
in a circle around the appliance. The support
16 gives insufficient clearance to enable this to
be done, and consequently a stand 84 may be
provided having three upwardly~converging sides
and a flat base 85 and horizontal inwardly-pro-
jecting ribs 86 upon which the support 78 .may

be mounted. This stand is illustrated in Fig-

ure 9.

Purther, for transporting the appliance from
one position to another, a carriage may be pro-
vided such as that shown in Figure 8, this- car-
riage having a tray 87 supported upon stub- axles

88 having ground-engaging wheels 89 which may-

befitted with rubber tyres. The {rayis provided
with a long upwardly- and rearwardly-projecting
hole 80 having a handle %4 at its upper end.

The appliance can be used with various kinds:
of radioactive materials the emanations from
which vary in intensity, and if desired a number
of handles such as 36 may bhe provided: which
differ- in colour or form- to indicate the- radio-
active material which is in use. :

It will' be seen that the appliance provides a
means for housing radioactive material'safely ang:
without danger to persons.in.the vicinity. Fur-
ther, the opening at the forward part of the

appliance through which the. discharge occurs:

can he opened and closed without danger to the
operator.

The provision by which the position: of the.

radioactive material can be adjusted: in the block:
13 enables the field of discharge to be adjusted:
as desired, and the manner in which the hody:
is mounted enables the direction of discharge to
be controlled as desired.

Further, as the stem 20 can be adjusted to
bring the radioactive material completely clear
of the body, it is possible to obtain a discharge
in all directions.

What I claim: then is:

1. A container for radioactive material com-
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prising: a body containing a block of material

‘which: is: relatively impervious to the emanations.

from: radioactive. material, said block having an
opening therethrough, said body having pri-

" mary and secondary spaced. openings one op-

posite and in. line with each end of the opening:
through the block, a movable closure on the body:
for closing the primary opening, a movahble han-
dle bracket on. the exterior of the body and dis-
posed out of line with the secondary opening,
said. handle brackef having an arm, a. closure
plug on said arm for said secondary opening,
said closure. plug including a mass of material
which is. impervious to the emanations from
radioactive material for engaging in one end of
the opening: through said block, and a handle
on said handle bracket.

2. A container for radioactive material com-

20; prising a body containing a block of material:

which is relatively impervious to the emanations:
from radioactive material, said block having an
opening therethrough, said body having primary

~and secondary spaced openings ene opposite and

in line with each end of the opening through
the block, a movable closure on the body for
closing the primary opening, a movable handle:
bracket on the exterior of the body and dis-
posed: out of line with the secondary opening,
a closure-plug on said handle bracket, said clo-
sure plug including a mass of material which is
impervious to the emanations from radioactive:
material for engaging in:one end of the opening-
through said block, and a. handle on said handle.
bracket.

3. A container for radioactive material com-
prising a body containing a block of material
which is relatively impervious to the emanations.
from radioactive material, said block having an

~opening therethrough, one end of said opening
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- being of tapering form with the larger end at

the periphery of the block, said body having pri-
mary and secondary spaced. openings one onpo~
site and in line with each end of the opening
through the block, a movable closure- on the:

- body for closing the primary opening, a mova-

ble handle bracket on the exterior of the hody:
and. disposed out of line with the secondary
opening, a closure plug on said handle bracket,
said closure plug including a mass of material
which is impervious to the emanations from ra-.
dioactive material for engaging in one end of the
opening through said block, and a handle on said’
handle bracket.

4. A container for radioactive material com-
prising a body containing a block of material
which is relatively impervious to the emanations
from radicactive material, said block having an
opening therethrough, one end of said: opening
being of stepped tapering form with the larger
end at the periphery of the block, said body hav-
ing primary and secondary spaced openings one
opposite and in line with each end of the open-
ing through the block, a movable closure on the
body for closing the primary opening; a: mova~
ble handle bracket on the exterior of the body
and disposed out of line with the secondary
opening, and & closure plug on said handle brack-
et, said closure plug including a mass: of ma-
terial which Is impervious to the emanations
from radicactive material for engaging: in one:
end of the opening through said block.

5. A container for radioactive material com-
prising a.body containing a block of material
which is relatively impervious.to the emanations:
from radioactive material, said block having an:.
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opening therethrough, one end of said opening
being of stepped tapering form with the larger
end at the periphery of the block, said body hav-
ing primary and secondary spaced openings one
opposite and in line with each end of the open-
ing through the block, a movable closure on the
body for closing the primary opening, a mova-
ble handle bracket on the exterior of the body
and dispesed out of line with the secondary
opening, and a closure plug on said handle brack-
et, said closure plug being of a material imper-
vious to emanations from radioactive material
and being of stepped tapering form correspond-
ing with the form of the stepped tapering open-
ing 'of the end of the opening in the block and
being adanted to fill this end of said opening.

6. A container for radioactive material compris-
ing a body containing a block of material which
is Telatively impervious to the emanations from
radioactive material, said block having an open-
ing therethrough, said body having primary and
secondary spaced openings one opposite and in
line  with each end of the opening through the
block, a movable closure on the body for closing
the primary opening, a movable handle bracket
on the exterior of the body and disposed out
of line with the secondary opening, a closure plug
on said handle bracket, said closure plug includ-
ing a mass of material which is impervious to

the emanations from radioactive material for en-

gaging in one end of the opening through said
block, and means on the body constraining said
handle bracket to make a forward sliding move-
ment to bring said plug clear of the body prior
to the handle bracket pivoting on an axis dis-
posed transversely fo the opening through the
block. _

7. A container for radicactive material com-

prising a body containing a block of material:

which is relatively impervious to the emanations
from radioactive material, said block having an
opening therethrough, said body having primary

and secondary spaced openings one opposite and.

in line with each end of the opening through the
block, a movable closure on the body for closing
the primary opening, & movable handle bracket
on the exterior of the body and disposed out of
line with the secondary opening, a closure plug
on said handle bracket, said closure plug includ-
ing a mass of material which is. impervious to
the emanations from radicactive material for en-
gaging in one end of the opening through said
block, guiding means on the exterior of the body
for guiding said handle bracket thereon, said
guide means being disposed parallel to the axis
of the opening through the block, the handle
bracket having two spaced slots, and transverse
pins on the body engaging said slots, cne of said
slots being straight and having closed ends and
the other being of inverted L form, wherehy the
handle bracket can be slid forwardly and then
pivoted on one of said pins for the purpose of
bringing the closure plug out of the opening in
the block and then moving it out of line with said
opening.

8. A container according to claim 7 having co-
operaitng means on the handle bracket and on
the body for retaining the handle bracket in the
raised position.

9. A container according to claim 7, having
guide means formed by a pair of spaced lon-
gitudinal ribs on the body one of which has a
set screw for locking the handle bracket against
movement. - . :
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©10. A container for radioactive material com-
prising a body containing a block of material
which is relatively impervious to the emana-
tions from radioactive material, said block hav-
ing an opening therethrough, said body having
primary and secondary spaced openings one oppo-
site and in line with each end of the opening
through the block, a movable closure on the body
for closing the primary opening, a guide tube
mounted in the block and extending towards said
primary opening, a stem in said guide tube, said
stem having means at its inner end for carrying
the radioactive material, a movable handle
bracket on the exterior of the body and disposed
out of line with the secondary opening, a closure
plug on said handle bracket, and said closure
plug inclding a mass of material which is im-
pervious to the emanations from radioactive ma-
terial for engaging in one end of the opening
through said block.

11. A container for radioactive material com-~
prising a body containing a block of material
which is relatively impervious to the emanations
from radioactive material, said block having an
opening therethrough, said body having primary
and secondary spaced openings one opposite and
in line with each end of the opening through the
block, a movable closure on the body for closing
the primary opening, a guide tube mounted in
the block and extending towards said primary
opening, a stem in said guide tube, said stem hav-
ing means at its inner end for carrying the radio-
active material, a moevable handle bracket on the
exterior of the bedy and disposed out of line with.
the secondary opening, 2 closure plug on said
handle bracket, and said closure plug including a
mass of material which is impervious to the ema-
nations from radioactive material for engaging
in one end of the opening through said block,
said stem engaging at its forward end the rear
face of said closure plug, and at its rear end en-
gaging said movable closure, whereby the stem is
retained in a definite position in relation to said
block.

12. A container for radioactive material com-
prising a body containing a block of matferial
which is relatively impervious to the emana-
tions from radioactive material, said block hav-
ing an opening therethrough, said body having
primary and a secondary spaced openings one
opposite and in line with each end of the opening
through the block, a movable closure on the body
for closing the primary opening, a guide tube
mounted in the block and extending towards said
primary opening, a stem in said guide tube, said-
stem having means at its inner end for carrying
the radioactive material, a movable handle
bracket on the exterior of the body and disposed
out of line with the secondary opening, a clssure
plug on said handle bracket, and said closure plug
including a mass of material which is impervious
to the emanations from radioactive material for
engaging in one end of the opening through said
block, said stem having at its rear end means for
engagement by a device for moving it along the
guide tube.

13. A container for radioactive material com-
prising a body containing a block of material
which is relatively impervious to the emanations
from radioactive material, said block having an
opening therethrough, said body having primary
and secondary spaced openings one opposite and
in line with each end of the opening through the
block; a-movable-closure on the body for closing
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the primary opening, a guide tube mounted in
the block and extending towards said primary
opening, a stem in said guide tube, said stem
having means at its inner end for carrying the
radioactive material, means in the body for lock-
ing the stem against endwise movement, a mov~
able handle bracket on the exterior of the body
and disposed out of line with the secondary open-
ing, a closure plug on said handle bracket, and
said closure plug including a mass of material
which is impervious to the emanations from
. radioactive material for engaging in one end of
the opening through said block.

14. A container for radioactive material com-
prising a body containing a block of material
which is relatively impervious to the emanations
from radioactive material, said block having an
opening therethrough, said body having primary
and sscondary spacad openings one opposite and
in line with each end of the opening through the
block, a movable closure on the body for closing
the primary opening, a movable handle hracket
on the exterior of the body and disposed out of
line with the secondary opening, a closure plug
on said handle bracket, said closure plug includ-
ing a mass of material which is impervicus to
the emanations from radioactive material for en-
gaging in one end of the opening through said
block, trunnion pins on opposite sides of the
body, and a supporting cradle for the body, said
trunnion pins being supported by the supporting
cradle.

15. A container for radioactive material com-
prising a body containing a block of material
which is relatively impervious to the emanations
from radioactive material, said block having an
opening therethrough, said body having primary
and secondary spaced openings one opposite and
in line with each end of the opening through the
block, a movable closure on the body for closing
the primary opening, a movable handle bracket
on the exterior of the body and disposed out of
line with the secondary opening, a closure plug
on said handle bracket, said closure plug includ-

ing a mass of material which is impervious to the 4

emanations from radioactive material for en-
gaging in one end of the opening through said
block, trunnion pins on opposite sides of the body,
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a sleeve on each of these pins, a plate marked
with a scale of angles on one of said sleeves, a
cap formed as an indicating pointer fixed to the
end of one of said trunnion pins, a spring wash-
e1 on one of said pins and disposed between the
cap and the plate, a supporting cradle for the
body, said trunnion pins being supported by the
supporting cradle, and means for locking said
plate to said supporting cradle.

18. A container for radicactive material com-
prising a body containing a block of material
which is velatively impervious to the emanations
from radicactive material, said block having an
opening therethrough, said body having primary
and secondary spaced openings one opposite and
in line with each end of the opening through the
bhlock, a-movable closure on the body for closing
the primary ozening, a movable handle bracket
on the exterior of the body and disposed oub
of line with the secondary opening, a closure plug
on said handle bracket, said closure plug includ-
ing a mass of material which is impervious to
the emanations from radioactive material for
engaging in one end of the opening through said
block, trunnion pins on opposite sides of the body,
a sleeve on each of these pins, a plate marked
with a scale of angles on one of said sleeves, a
cap formed as an indicating pointer fixed to
the end of one of said trunnion pins, a spring
washer on one of said pins and disposed between
the cap and the plate, a supporting cradle for
the body, said cradle having spaced side portions
and a base, the said portions engaging under said
sleeves, and means for locking said plate to said
supporting cradile,

ERNEST NORMAN GILKS.
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