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(54) Transfer of toxic and radioactive 
materials to and from a work enclosure 

(57) Apparatus for transfer of toxic and 
radioactive materials between a work 
enclosure, e.g. a glove box, and a 
container for storing and transporting 
the materials comprises a "double-
cover" through which materials are 
moved. A port in the enclosure is closed 
by a first cover 10 and the container 15 
is closed by a second cover 16. During 
transfer, the covers 10,16 are connected 
together and the space between the 
covers is swept by an air stream sup-
plied by a pipe 43 to prevent ingress 
and deposition of toxic or radioactive 
material on the facing surfaces of the 
cover which are subsequently exposed 
to the environment on separation of the 
covers. 
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SPECIFICATION 

Transferring toxic or radioactive materials 

« 5 This invention relates to the transfer of toxic or 
radioactive materials. In plants utilizing such mate-
rials it is known to perform any work on the 
materials inside enclosures which are isolated from 
the environment. An example of such an enclosure 

10 is a glove box in which all operations are performed 
by an operator outside the glove box using gloves 
attached to appropriate positions in the walls of the 
box. The use of these enclosures is intended to 
ensure that none of the toxic or radioactive material 

15 is dispersed into the environment around the enclo-
sure. It is particularly important that no dispersal 
occurs during the transfer of materials into and out 
of the enclosure. 

Several methods of obviating the problems of 
20 dispersal du ring the transfer of materials into and 

out of enclosures have been proposed in which the 
so-called "double-cover" principle is employed. In 
these systems the material is transferred into or out 
of a container through a portinthewall of the 

25 enclosure, the container being attached to the wall of 
the enclosure around the port which is normally 
closed by a port cover. In the "double-cover" 
principle any part of the port or container which is 
exposed to the environment when the container is 

30 separated from the port is protected from exposure 
to the atmosphere within the enclosure. In one 
known method the port cover and the container 
cover are engaged as the container is fitted around 
the port so that their outer surfaces face each other 

35 and a seal is provided to prevent contamination of 
the outer surfaces when the interengaged covers are 
inside the enclosure. The seals used are complex in 
shape and expensive to produce and may produce a 
ring of contamination on their sealing surface which 

40 may be dispersed when the container is removed 
from the port. 

According to the present invention there are 
provided a method and apparatus for transferring 
toxic or radioactive materials into or out of an 

45 enclosure in which a container is fitted around a port 
in a wall of the enclosure, the container cover and 
the coverforthe interior of the port are interengaged 
and withdrawn into the enclosure to enable material 
to pass between the container and the enclosure 

50 through the port and a stream of gas at a pressure 
above the pressure within the enclosure is passed 
into the gap between the inter-engaged covers to 
prevent ingress and deposition of material on those 
surfaces of the cover for the interior of the port and 

55 the container cover which are exposed to the 
environment when the container is remote from the 
port. 

Preferably a stream of gas is also passed into a 
gap between the container and the wall of the 

60 enclosure surrounding the port to prevent deposi-
tion of material in or around said gap. 

The invention will be illustrated by the following 
description of two embodiments of posting port and 
container for transferring toxic or radioactive mate-

65 rials into or out of an enclosure. The description is 

given by way of example only and has referece to 
the accompany drawings in which: 

Figure 1 is a cross-sectional view of a posting port 
and container when the posting port and container 

70 are separated, 
Figure2 is a cross-sectional view of the posting 

port and container of Figure 1 when the container is 
engaged around the port, 

Figure 3 is a viewtaken in the direction of the 
75 arrow A in Figure 2, 

Figure 4 is a cross-sectional view of the port and 
container of Figures 1 to 3 when the container is in 
communication with the enclosure. 

Figures 5and 6are cross-sectional views similarto 
80 Figures 1 and 2 of a second embodiment, 

Figures 7 and 8 are schematic diagrams illustrat-
ing the operating sequence, and 

Figure 9 is a schematic diagram of a further 
modification. 

85 Referring first to Figure 1 there is illustrated a port 
1 leading into an enclosure 2. On the exterior of the 
port is a port cover 3 which is hinged to the wall of 
the enclosure and which has an outwardly directed 
flange 4 which is movable relative to the port cover 

90 and is adapted to be located under buttons 5 around 
the port 1. The flange is provided with cut-away 
portions (notshownl equal in number with the 
buttons 5 and so positioned that as the flange is 
rotated, the cut-away portions can be aligned with 

95 the buttons to enable the port cover 3 to be removed. 
The port cover 3 is provided with a filter 6 and studs 
7 to assist in rotating the flange. A seal 8 prevents 
the passage of material between the port cover 3 and 
the wall 9 surrounding the port 1. Inside the 

10Q enclosure 2 the port is covered by an inner cover 10 
which is supported on a bar 11 which is connected to 
the wall 9 by a hinge pin 12 (Figure 3). The inner 
cover 10 has an upstanding wall 13 around its 
periphery extending towards the port 1 and the edge 

105 of the wall 13 remote from the cover 10 contacts the 
wall 9 around the port. Six buttons 14extend from 
the inner cover towards the port. 

Figure 1 also illustrates a container 15 which fits 
onto the port 1 and enables material to be passed 

110 into or out of the enclosure 2. The container has a 
cover 16 which is located on the container 15 by 
means of projections 17 on a flange 25 extending 
aroundthe opening of the container 15. The projec-
tions 17 each have a portion 18 (as can be seen from 

115 the dotted lines in Figure 3) which is directed 
towards the centre of the container cover 16. The 
projections 17 are received in an undercut groove 19 
around the container cover. Cut-away portions 20 in 
the side of the groove enable the cover 16 and 

120 containerto be separated by relative rotation of the 
cover and containerto align the projections 17 with 
the cut-away portions 20. At all other positions the 
portion 18 extends into the undercut groove 19 and 
locks the cover and containertogether. Aseal 21 is 

125 located between the flange 25 around the container 
and the cover. The cover 16 has on its surface 
remote from the container 15 a central depression 22 
which has an annular groove 23 around the inner 
end of its wall. The groove 23 is of such a size that it 

130 can receive the enlarged heads 24 qf the buttons 14 
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of the inner cover 10. Cut-away portions of the wall 
of the groove 23 (nbtshown) enable the buttons 14 
toenterthegrodve23 when the inner cover 10 and 
container cover 16 are in the appropriate relative 

5 orientation. Relative rotation of the inner and con-
tainer covers causes the head 24 of the buttons to be 
held by the groove 23 to interlock the cover together. 
The flange 25 has an outwardly directed portion 26 
which has the same shape as the flange % on the port 

10 cover 3 so that the portion 26 may be engaged with ; 

the buttons 5 around the port 1to position the 
container round the port. A transport cover 27 
(shown by chain dotted lines) is used to protect the 
outer surface of the container cover' 16 when the 

15 container is being transported to or away from the 
port. The transport cover has hook shaped projec-
tions 28 which engage with the outwardly directed 
portion 26 oftheflange 25 to locate the transport 
cover in place on the container. 

20 When it is desired to attach the container 15 to the 
port to enable material to be placed into or be 
removed from the enclosure the port cover 3 and the 
transport cover 27 are removed and the container 
presented to the port so that the cut-away portions in 

25 the outwardly directed portion 26 oftheflange 25 on 
the container are aligned with the buttons 5 around 
the port and the buttons 14 of the Inner cover 10 are 
aligned with the cut-away portions of the wall of the 
groove 23. This is illustrated in Figure 7. The 

30 container is then pushed towards the port and 
rotated in the direction of the arrow 58 of Figure 7 
using handles 29 so that the flange 25 is held by the 
buttons 5 and the buttons 14 are held in the groove 
23. During this rotation the container cover 16 

35 rotates with the container 15. When the container 
has rotated through 15° the flange 25 will be 
engaged behind the buttons 5 and the buttons 14 
will have entered the groove 23. The buttons 14 then 
contact pins 59 located in the groove 23 which 

40 prevent further rotation of the container cover 16 
with respect to the inner cover 10. Rotation of the 
container through a further 15° causes the container 
to rotate relative to the container coverto bring the 
projections 17 into alignment with the cut-away 

45 portions 20 so that the container coveris not 
engaged with the container. This is the position 
illustrated in Figures 2 and 8 in which two of the 
projections 17 are shown contacting pins 60 in the 
groove 19 to prevent rotation of the container past 

50 the position shown in Figure 8. Further pins 61 are' 
provided in the groove 19 so that during the reversal 
of the above procedure to release the container the 
projectiosn 17contactthe pins61 after an initial 15° 
movement in the direction of the arrow 62 of Figure 

55 8. Further rotation in the direction of the arrow 62 
causes the container cover to'rotate with the contain-
er so bringing the cutaway portions of the wall of 
the groove 23 into alignment with the buttons 14 on 
the inner cover. Pins 62 prevent the container cover 

60 rotating past this position. 
In the position shown in Figure 2 the interlocked 

inner cover and container cover are not engaged 
with the container. To prevent misuse of the appar-
atus interlocks are provided to ensure the apparatus 

65 is used correctly. These interlocks will now be • 

described with reference to Figure 3 which is a view 
of the inner cover viewed from inside the enclosure 
2. The bar 11. on which the inner cover 10 is 
supported is preveted from being hinged to its open 

70 position by a pin 30 which passes through the bar 11. 
An enlarged section 31 of the pin 30 is held in a 
bracket32 belowthe bar when the cover is in its 
closed position. To enablethe coverto be moved to 
its open position the pin 30 must be raised so that it 

75 enters-an aperture 33 in the bar. When the enlarged 
portion 31 is inside the aperture 33the part of the pin 
30 belowthe enlarged portion 31 which is of smaller 
diameterthan the enlarged portion is able to pass 

' through the opening 34 (Figure 4) in the bracket 32. 
80- Similarly an enlarged portion 31a above the bar11 is 

raised as the pin 30 is lifted so that it is clear of an 
upper brakcet 32a which is similar to the bracket 32. 
The first interlock against misuse ensures that the 
inner cover cannot be moved to its open position 

85 when there is no container on the outside of the port. 
A pin 35 connected to a pivotted arm 36 passes 
through the wall 9 and when a container is in 
position the pin is urged into the enclosure by the 
outwardly directed portion 26 of the flange 25 of the 

90 container. The arm 36 which is pivotted at 37 is then 
moved so that its free end is moved out of a g roove 
38 at the upper end of the pin 30 enabling the pin 30 
to be lifted to release the bar 11. The second 
interlock ensures that the container cannot be re-

95 moved when the inner cover is in its open position. A 
second pin 39 passing through the wall 9 is urged to 
extend through the wall 9 so that it is received in a 
bore in the outwardly directed portion 26 of the 
flange 25 of the container when the container is in 

100 position. With the pin 39 in position in the bore 
rotation of the container relative to the wall 9 is 
prevented. When the pin 30 is in position to lock the 
inner cover 10 in its closed position an enlarged end 
portion 40 contacts one end of an arm 41 which is 

105 pivotted and carries the pin 39 at its other end so that 
the arm is moved to retract the pin so that it is 
released from the bore to enable the container to be 
rotated and removed. 

When a container is in place the pin 30 may be 
110 lifted to release the inner cover 10 which may then 

be hinged on the hinge pin 12 to the position shown 
in Figure 4 so that the interior of the enclosure 2 is in 

. communication with the interior of the countainer 
through the port 1, To minimise the risk of contami- • 

115 nation as material is passed through the port 1 a 
flared port insert 60 is located in the port 1. The 
insert 40 is supported on pivotted arms 61 so as to * 
be movable from a storage position as shown in 
Figure 3 to an in-use position as shown in Figure 4. 

120 When the enclosure and container are used with 
toxic or radioactive materials, it is importantthat no 
egress of such materials to the environment around 
the enclosure takes place. To ensure this a stream of 
gas is passed over all the surfaces which are 

125 exposed to the toxic or radioactive materials and 
which are exposed to the environment when the 

• container iaremote from the enclosure. These 
surfaces are the surface of the container cover 16 
remote from the container, the surface of the inner 

130 cover 10 which faces the port 1, the area of the flange 
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25 of the container 15 adjacent the seal 21 and the 
inward-facing edge of the wall 9 around the port. The 
gas steam to prevent contamination entering the 
space 42 between the container cover 15 and the 

5 inner cover 10 is supplied via a flexible pipe 43 and 
the gas flows from the inlet 44 into the space 42 and 
is vented into the enclosure 2 through the annular 
gap 45 between the edge of the container cover 16 
and the upstanding wall 13 ofthe inner cover 10. Gas 

10 is supplied to the pipe 43 from an inlet pipe 46. A 
duct 47 leading from the inlet pipe 46 directs some of 
the gas to the annular gap 48 between the flange 25 
ofthe container and the inward facing edge ofthe 
wall 9 to sweep the gap 48 and the surfaces ofthe 

15 flange 25 adjacent the seal 21 and the wall 9. The gas 
flow through the gaps 45,48 must be sufficient to 
prevent the ingress and deposition of material. In 
enclosures which operate at subatmospheric press-
ure the gas stream may be provided by having the 

20 inlet pipe 46 open to the atmosphere outside the 
enclosure so that air is sucked into the enclosure 
through the gaps 45,48. Alternatively a source of 
pressurised gas may be used to feed the inlet pipe 
46. Means may be provided to cause the gas stream 

25 to flow as a container is fitted around the port. 
Figure 9 shows a modified arrangement in which 

the air-stream is directed through a pair of jets 70,72 
which are radially separated and cause the surface 
between the jets to be swept clean. As before an air 

30 supply is fed into the gap 42 between the covers 10 
and 16 and a branch supply is fed to an annular 
peripheral channel 74 communicating with the jets 
70,72. Door interlock is represented by numerals 35, 
36. 

35 Turning nowto Figures 5there is shown a posting 
port 1 in a wall 9 which is identical with that 
described hereinbefore with reference to Figure 1 
and identical reference numbers are used for the 
parts thereof. A transport container 50 having a 

40 cover which is similar to the cover 16 and is engaged 
with the container in a similar manner utilizing 
projections 17. Around the open end ofthe container 
is a sleeve 51 in which the container 50 can slide. 
Pins 52 extend from the sleeve into grooves 53 in the 

45 wall ofthe container 50 to limit the extent to which 
the container can slide with respect to the sleeve and 
to ensure that the sleeve and container rotate 
together. A locking pin (not shown) may be present 
to clamp the sleeve in position relative to the 

50 container. The sleeve is provided with seals 54,55 
which contact the container 50 and container cover 
16 and has an outwardly-directed flange 56 which is 
shaped in a similar manner to the flange 25 on the 
container 15 so that the flange 56 can engage with 

55 the buttons 5. This embodiment will be further 
described during the following description ofthe 
method of use. After removing the port cover 3 the 
container 50 is advanced so that the flange 56 is 
located on the buttons 5 and rotated so that the 

60 sleeve is engaged with the buttons 5. The container 
50 is then advanced through the sleeve 51 so that the 
buttons 14 on the inner cover 10 enter the cut-way 
portions ofthe groove 23 on the cover 16. The 
container is then further rotated to engage the 

65 button 14 with the groove 23 to interengage the 

inner cover 10 with the container cover 16 and to 
release the container cover 16 from the projections 
17 on the container. This is the position illustrated in 
Figure 6. After the sleeve has been engaged with the 

70 buttons a gas stream is directed into the space 42 
between the inner cover 10 and container cover 16 
and to an annular gap 57 between the wall 9 and the 
outer wall ofthe container in its advanced position in 
a similar manner to that described above with 

75 reference to Figure 4. The interlocks to prevent 
misuse and the method of transferring materials into 
or out of the enclosure are as described hereinbe-
fore. When the inner cover 10 is open so that the 
container 50 is in communication with the enclosure 

80 2 the surfaces ofthe container which may become 
contaminated and which might thereafter be ex-
posed to the environment are those surfaces adja-
cent the seal 21. In the second embodiment de-
scribed with reference to Figures 5 and 6 these 

85 surfaces are located between the seals 55 and 54 
when the container is separated from the port thus 
providing further safeguards against the dispersal of 
toxic or radioactive materials. 

90 CLAIMS 

1. An apparatus for transferring toxic and 
radioactive materials into and out of an enclosure 
through a port in a wall of the enclosure comprising 

95 a container for the materials adapted to be releas-
ably fitted about the port, a removable end cover for 
the container, a movable cover for the port releas-
ably engageable with the end cover when the 
container is fitted to the enclosure to allow com-

100 munication through the port between the enclosure 
and the container, and gas supply means for sup-
plying gas at a pressure greater than the pressure 
within the enclosure to at least a gap between the 
interengaged covers to thereby prevent the ingress 

105 of toxic and radio-active material on to facing 
surfaces ofthe interengaged covers, which surfaces 
are exposed to the environment when the container 
and its cover are removed from the port. 

2. An apparatus according to claim 1 in which the 
110 gas supply means communicates with a peripheral 

channel about the port. 
3. An apparatus according to claim 2 in which a 

gas inlet is located in the wall ofthe enclosure, a first 
branch path communicating with the cover for the 

115 port and a second branch path communicating with 
the channel in the wall ofthe port. 

4. An apparatus according to claim 3 in which a 
gas outlet comprises a pair of radially separated jets. 

5. An apparatus according to any preceding 
120 claim in which a sleeve is slidable on the container, 

sealing rings on the sleeve engageable with the 
container and positioned such that surfaces liable to 
contamination are between the seals when the 
container is moved away from the enclosure. 

125 6. An apparatus for transferring toxic and 
radioactive materials into and out of an enclosure 
substantially as herein described with reference to 
and as illustrated in the accompanying drawings. 
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