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(57) ABSTRACT 

This invention relates toa system of double cap for the han­
dling and transferring of hazardous materials between two 
vessels containing radioactive or toxic materials or patho­
genic rnicroorganisms. The system of the present invention 
includes a particular metal-metal sealing embodied between 
the cap and flange of a first container or water-tight compart­
ment, and the cap and flange of a second container. 
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DOUBLE CAP SYSTEM FOR THE HANDLING 
AND TRANSFER OF HAZARDOUS 

MATERIALS 

FIELD OF THE INVENTION 

The present invention pertains toa "Double cap system for 
the handling and transfer of hazardous materials" between 
two vessels, for radioactive or toxic materials, or for materials 
containing pathogenic microorganisms. This system com­
prises a particular metal-metal contact seaüng between a cap 
anda ftange of a first vessel ora water-tight compartment, and 
a cap and ftanges of a second vessel, the latter being a 200-
liter standardized vessel or barre!. 

DESCRIPTION OF THE PRIOR ART 

The aim ofthe double cap systems is to prevent, during the 
transfer of sorne hazardous materials between two vessels, 
any leakage to the atmosphere or the environment surround­
ing such vessels. For that reason, the caps of both vessels are 
coupled, leaving externa! surfaces facing each other and mak­
ing up the "double cap" as used herein. Subsequently, said 
double cap or coupled caps are opened by means of an open­
ing/closing ·electropneumatic mechanism, located within one 
of the vessels, which places the double cap apart from the 
hazardous materials transfer opening. 

Once the double cap is removed, the vessels remain con­
nected through their openings and the transfer between ves­
seis can be carried out in the direction needed. Once said 
hazardous material is transferred between vessels, the open­
ing/closing electropneumatic mechanism places the double 
cap back to where it was removed from, and the two caps 
thereof are then uncoupled so that each cap is placed in its 
respective vessel. 

As shown herein, when this procedure is carried out, the 
externa! surfaces of the caps, or surfaces in contact with the 
environment, do not get polluted thanks to their mutual her­
metic coupling, in spite of having remained in one of the 
vessels. 

In addition, there will not be any leakage in the coupling of 
the vessels either, that is to say, in the loading and unloading 
opening of the material to be transferred. 

2 
kets of equal sections and dimensions, of microalveolar or 
closed cell rubber, arranged in such a way that they touch only 
in their edges of one of its apices. 

Consequently, it presents the advantage of a simple cross 
5 section of the gaskets, the sealing is achieved by compression 

since microalveolar rubber is utilized, and it allows the 
absorption of di salignments between the flanges , without 
loosing hermeticism, and with less quality requirements in 
the mechanization. The location of the gaskets in the ftanges 

JO and doors are built with two retention wings in orderto fix the 
gaskets in their_position without the need to use adhesives 
and therefore allowing an easy maintenance or replacement 
of the gaskets without the necessity of removing or opening 
the doors. 

15 Neither of the patents above mentioned provide a solution 
to the problem of sealing in a simple and safe way, which is 
achieved in the present invention through a metal-metal con­
tact which is coupled with two gaskets of square sections and 
they are placed faceto face by the edges of one of its apices of 

20 the section, minimizing in that way the possible polluted area. 
Another characteristic of the double cap of the invention is 

the doors lock, which consists of a mínimum of three bolts 
which allows to play the double function of unlocking the 
drum cap and, at the same time, of coupling both caps her-

25 metically. Consequently, in general this system is simpler 
than the systems mentioned in the prior art. 

Another disadvantage of the previous art systems is that a 
special vessel or barre! must be used, as well as complex, 
specifically designed rubber gaskets, so no other container 

30 can be used. Moreover, the simple manufacture square-sec­
tion gasket used herein results in lower system production 
costs. 

Furthermore, in the systems of the prior art, the rubber 
gasket is stressed by weight, unlike the system of the present 

35 invention wherein the gasket is only stressed by weight when 
the caps are coupled. 

SUMMARY OF THE INVENTION 

40 

These double cap systems are preferably applied to the 
transfer of material from a waste container or barre! to a 45 

water-tight compartment, such as a glove box or a waste 
treatment cell, or vice versa. 

The double cap of the present invention overcomes the 
problems and/or drawbacks of the systems of the prior art by 
means of a particular structure of the water-tight compart­
ment, ves se! or barre! caps and ftanges thereof, which enables 
the formation of metal-metal seals which are complemented 
with rnicroalveolar or closed cell rubber gaskets with simple 
shape and with lineal contact between them, preventing leak­
ages to the outside, even when the rubber gaskets are subject 
to poor use conditions. 

To ensure total security in the procedure, certain operations 
must be performed in the correct order, for example, the door 
to the water-tight compartment or cell rnust not be opened 50 

until the second vessel has been coupled, or until both caps 
have been coupled to each other. 

With reference to the prior art of the present invention, 
double cap systems are known, as disclosed in U.S. Pat. No. 
5,857,308 (AEA TECHNOLOGY PLC) datedJan. 12,1999, 55 

GB 2,330,549 (KARLSRUHE FORSCHZENT) dated Apr. 

The two gaskets of square sections of micro alveolar rubber 
confronted by one oftheir edges, rninimize the possible pol­
lution area. This is possible thanks to its capacity to present 
differences regarding ftatness and because of its design and 
disposition. 

The placements of the gaskets in the flanges and door cap 
are designed with two retention wings that fix the gaskets in 
their position, avoiding the use of other fixing methods like 
adhesives. This method allows to make the maintenance or 
replacement of the gaskets easier without the need to retire or 
open the caps. 

The use offlanges applied tothe vessel orbarrel enables the 
use of other types of barreis and only the flange that adapts to 
each type needs to be changed. 

28 , 1999, DE 1954811.8 (KARLSRUHE FORSCHZENT­
DE) Jun. 26, 1997, and U.S. Pat. No. 4,580,694 (KERNFOR­
SCHUNGSZ KARLSRUHE-DE) dated Apr. 8, 1986. The 
disadvantage of these systems over the present invention líes 60 
in the use of a sealing method consisting solely of a rubber 
joint with no metal-metal contact, which means that, in case 
the joint gets damaged by aging, chemical reaction with a 
material or fire , stagnation islost and the material contained is 
released to the atmosphere or environment. 

There is al so electro pneumatic activation with a pneumatic 
65 pistan for the opening and closing of the double cap which is 

monitored by sensors associated to electronic logic, so as to 
ensure the correct operation sequence ofthe pneumatic actua-

The double cap of the invention has a sealing by metal­
metal contact with rubber gaskets. lt utilizes two square gas-
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tors, preventing the compartment cap from opening when the 
container is uncoupled and thus from polluting the environ­
ment. 

One of the main objectives of the present invention is to 
ensure water-tight sealing during the handling and transfer of 5 

hazardous materials and to ensure long-lasting elements, pre­
venting its watertight nature from being damaged by aging. 

The second objective ofthe present invention is to achieve 
the water-tight sealing of each one of the caps once they are 
placed in the corresponding containers. 

The third objective of the double cap system is to facilitate 
the use of any container suitable for the handling and transfer 
of hazardous materials by means of the coupling of flanges, 
which shall be compatible with the water-tight compartment 
cap the material transfer is performed with. 

A particular application of the present invention is the 
handling and transfer of hazardous materials such as radio­
active or toxic materials or pathogenic microorganisms. 

BRIEF DESeRIPTION OF THE DRAWINGS 

10 

15 

20 

4 
cap with the flanges fastening it to the corresponding barre! 
(lower part) , prior to the contact of the barre! with the water­
tight compartment, in accordance with a method of produc-
tion of the present invention. 

FIG. 2 shows a sectional view of the set of barre! cap and 
water-tight compartment or close.d cell cap, where the water­
tight compartment cap is represented apart from its flange and 
the cap of the vessel, in accordance with the method of pro­
duction of FIG. l . 

FIG. 3 shows a sectional view of the set of barre! cap and 
compartment cap in contact position , prior to the coupling of 
such caps, in accordance with a method of production of the 
present invention. 

FIG. 4 shows detail A of FIG. 2. 
FIG. 5 represents detail B of FIG. 3. 
FIG. 6 shows the double cap system, uncoupled from the 

opening of the water-tight compartment or cell, which com­
partment has airead y the container or barre! coupled to it. 

FIG. 7 shows detail e of FIG. 6; 
FIG. 8 shows the activation mechanism for the coupling of 

the barre! and cell or water-tight caps, and for the elevation of 
the double cap. To achieve a better understanding of the present invention 

and its advantages, below is a detailed description of a pre­
ferred example ofthe formulation ofthe double cap presented 
herein, based on the attached drawings, wherein: 

In the figures listed above, equal or equivalent components 
ofthe example ofthe invention execution correspond to equal 

25 reference numbers. 
As shown in FIG. 4, the present invention comprises a 

double cap system wherein the coupling constitutes a metal­
metal sealing by means of contact of 20, 20" and 21 , 21 " 
circular areas belonging to the water-tight compartment 4 

FJG. 1 shows a sectional view of the set of water-tight 
compartment cap (upper part) placed in the compartment 
itself over the corresponding flange, and the vessel or barre] 
cap with the tlanges fastening it to the corresponding barre! 
(lower part), prior to the contact of the barre! with the water­
tight compartment, in accordance with a method of produc­
tion of the present invention. 

FJG. 2 shows a sectional view of the set of barre! cap and 
water-tight compartment or closed cell cap, where the water­
tight compartment cap is represented apart from its tlange and 
the cap of the vessel, in accordance with the method of pro­
duction of FIG. l. 

30 cap, to the container or barre! 2 cap and flange 3 of the 
water-tight compartment cap. The sealing is completed with 
two gaskets of equal square sections 5 and 6 of rnicroalveolar 
rubber confronted by their edges 5'-6' which are formed by 
their apices, so that a linear contact is produced among them. 

35 minirnizing in this way the possible pollution area. 
In addition, there shall be a metal-metal sealing between 

the lower surface (22) of flange 3, and the upper outer surface 
(22') of flange la of the container or barre! "a"; and between 
the container or barre! cap (23') and the upper inner surface 

FIG. 3 shows a sectional view of the set of barre! cap and 
compartment cap in contact position, prior to the coupling of 
the caps, in accordance with a method of production of the 
present invention. 

40 (23) of flange la. 

FIG. 4 shows detail view of section A of FIG. 2; where the 
sealing system can be observed, which includes both gaskets 
of square section of rnicroalveolar rubber (closed cell rubber) 
confronted by their edges, and the gasket placement in the 45 
flanges in the door cap, with two retention wings that fix the 
gaskets in their position. 

FIG. 5 represents detail view of section B of FIG. 3; where 
the system of sealing by metal-metal contact can be observed, 
plus the two equal square gaskets of rnicroalveolar rubber so 
confronted by their edges, and the gasket placements in the 
tlanges in the door cap, with two retention wings that fix the 
gaskets in their posi ti on. 

It is also observed in FIGS. 4 and 5, that each placement of 
the gaskets 5 and 6 present in the flanges la and in the cap 4 
retention wings "b" and "e", which fix the gaskets 5 and 6 in 
their position. 

Also, FIGS. 1 to 7 show the use of flanges la and lb placed 
in container or barre) "a"; flanges adaptable to any container 
"a", including a standardized 200-liter barre! and flange 3 
placed o ver the wedge surface of the water-tight compartment 
cap4. 

The barre! flange la and the cell or water-tight compart-
ment cap 4 ha ve rnicroalveolar rubber gaskets housing 5 and 
6, preferably square section, in order to achieve a herrnetic 
sea! among cap 4, water-tight compartment flange 3 and cap 
2, and among barre! flange la , water-tight compartment FIG. 6 shows the double cap system of the present inven­

tion, uncoupled from the opening of the water-tight compart­
ment or cell, which compartment has already the container or 
barre! coupled to it. 

55 flange 3 and container or barre! cap 2. 

FIG. 7 shows detail view of section e of FIG. 6. 
FIG. 8 shows the activation mechanism for the coupling of 

the barre! and cell or water-tight caps, and for the elevation of 60 

the double cap. 

DETAILED DESeRIPTION OF THE INVENTION 

FIG. 1 shows a sectional view of the set of water-tight 65 

compartment cap (upper part) placed in the compartment 
itself over the corresponding flange, and the vessel or barre! 

As shown in FIGS. 4 and 5, metal-metal seals can be found 
between water-tight compartment cap 4 and flange 3 (contact 
area 20, 20"); between barre! flange la and water-tight com­
partment flange 3 (contact area 22, 22"), between barre! 
flange la and cap 2 (contact area 23, 23") and between barre! 
cap 2 and water-tight compartment cap 4 (contact area 21. 
21"). 

The designs known in the prior art use rubber gaskets 
placed directly over the specially designed barre!, which con­
sequently has the same diameter, and cannot be used with 
other containers. The container or barre! flange structure 
presented herein enable a safe transfer of hazardous material 
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without the need of special containers, so that standardized 
200-liter barreis can be used for storing radioactive or dan­
gerous waste . 

6 
to the flange of the water-tight compartment and if both caps 
are coupled to each other. AIJ sensors are associated to an 
electronic logic , for example a PLC, to ensure that no step of 
the operation sequence is performed until the previous step is The operation sequence of the double cap system is as 

follows : 
Elevation of barrel "a" comprising flanges la and lb, under 

the set of gate or cap 4 of the water-tight compartment or 
waste cell "b" comprising flange "3"; 

Positioning of barre! "a" in flange 3 of the water-tight 
compartment or waste cell so that the lower part of rubber sea! 
S placed on cap 4 of the compartment lies properly on the 
corresponding wedge of cap 2 of container or barre! "a". 

5 completed. Electronic logic prevents the cap from opening if 
the barre] is not coupled to the water-tight compartment, the 
water-tight compartment cap from opening if it is not coupled 
to the barre! cap, the barre! cap from uncoupling while the 
water-tight compartment cap is open, and the barre! from 

10 being removed while the double cap is open or when the 
barre! cap has not been locked to the flange thereof. 

Coupling, by means of interna! mechanisms of the water­
tight compartment, of cap 4 to cap 2 of container or barre! "a" 
(segments 14 of cap mechanism 4 lock to wheels lS. When 15 

such segments are moved towards the center, cap 2 is opened 
and coupled to cap 4). 

Elevation, with the subsequent opening of the double cap 
and free access to the inside of the barre!, for loading or 
unloading. 

In the preferred embodiment, cap 2 ofbarrel "a" locks onto 
the barre! by means of six bolts (7) with springs (8) which, at 
the time of closing cap 2, are inserted in a notch existing on 
flange la of barre! "a". 

20 

Bolts 7 are tightened onto cap 2 by means of a thread in the 25 

locking die (9). Three retainers (10) are used to sea! the bolt 
outlet hole. 

Once cap 2 of the barre! and barre! "a" itself have been 
coupled to flange 3 of the water-tight compartment, cap 2 of 
the barre! must be unlocked to be coupled to cap 4 of the 30 

water-tight compartment, and thus enable the caps to be 
elevated and removed from the opening of the compartment 
to free! y communicate the container or barre! and the water­
tight compartment. 

This mechanism is made up of a central axis (11) with a 35 

disk (12) united to the latter. Twelve piston rods (13) are 
attached to the disk (12) by means ofbolts (18) and each toa 
segment (14). Two pneumatic pistons (24), see FIG. 8, actí­
vate the sleeves (19), which are threaded to the central piece 

Any system operation can al so be performed manual! y, for 
which purpose they ha ve special pieces that enable this opera­
tion by means of telemanipulators. 

The invention claimed is : 
l. A double cap system for the handling and transfer of 

hazardous materials, comprising: 
a first cap (4) of a first container, the first cap including a 

first gasket (S) and a first metallic flange (3); 
a second cap (2) of a second container (a) coupled to the 

first cap, the second cap having a second metallic flange 
(la) that contains a second gasket (6) anda third metallic 
flange (lb); 

wherein both caps are made of metallic materials that 
couple to forrn the double cap; 

wherein the first metallic flange (3) and the second and 
third metallic flanges are mutually coupled; 

wherein a metal-metal sealing contact is defined between 
the first cap ( 4) and the first flange (3), between second 
flange (la) and the first fiange (3), between second 
flange (la) and second cap (2), and between second cap 
(2) and the first cap (4); 

wherein the first gasket (S) and the second gasket (6) are of 
elastomeric material with microalveolar interna! struc­
ture and ha ve polygonal sections including vertexes; and 

wherein the first gasket (S) and the second gasket (6) are 
coupled faceto face by the edges of one of its vertex (S' , 
6') forrning a linear contact between them. 

2. The double cap system for the handling and transfer of 
hazardous materials according to claim 1, wherein said gas­
kets (S, 6) are of square transverse sections. 

17 and which rotates jointly with the central axis (11 ). The 40 

piece (16) by means of which cap 4 is fas tened is placed under 
the central axis (11) and makes both the disk (12) and the 
piston rods (13) rotate as well. When pistan rods (13) rotate, 3. The double cap system for the handling and transfer of 

hr zardous materials according to claim 2, wherein the first 
45 gasket (S) and the second gasket (6) include at least two 

retention wings (b, e) respectively, wherein the retention 
wings (b, e) allow to fix the gaskets (S, 6) in their position. 

4. The double cap system for the handling and transfer of 
hazardous materials according to claim 1, wherein said cap 

5o (4) of the first container has two annular perimetral surfaces 
(20, 21) between which said first gasket (S) is located; 

the segments (14) move towards the center of the cap in a 
radial fashion. As the latter move, the segments are fitted to 
the tapered wheels (lS) and m ove the locking die (9) and the 
bolt (7) towards the center of the cap compressing the spring 
(8) and releasing the bolt (7) from the notch in the barre! 
fiange. 

Thus, cap 2 is unlocked from container or barre! "a" and 
coupled to cap 4 of the water-tight compartment between the 
segments (14) and the tapered wheels (lS). 

Once caps 2 and 4 are coupled, they are raised by means of 
a pneumatic pistan. As shown in FIG. 8, this pistan activates 
the main piston rod (2S) which makes the axis (26) placed 55 

over three bearings (27) rotate. The main hinges (28) are fixed 

wherein the cap (2) of the second container has an annular 
surface in its periphery edge that when coupled to the 
first cap (4) makes contact with the annular perimetral 
surface of the first cap. 

S. The double cap system for the handling and transfer of 
hazardous materials according to claim 1, wherein said first 
container is a water-tight compartment or waste cell. 

to the water-tight compartment cap through the pieces (29) 
and connected to each other by means of the bar (32). The 
hinges rotate together with the axis (26) to elevare the double 
cap. 

Cap 4 of the water-tight compartment comprises six bolts 
(30) placed equidistantly, as shown in FIG. 8, which, when 
closed, enable the correct positioning of the cap by means of 
the guides (31). 

To ensure the correct order of operations; the air cylinders 
have sensors to indicare the position of the embolus. In addi­
tion, the system has sensors to indica te if the barre! is coupled 

6. The double cap system for the handling and transfer of 
60 hazardous materials according to claim 1, wherein the cou­

pling between both caps is made through a mechanism com­
prising of a central axis (11) in the first cap with a disc (12) 
fixed to it, to which at least six pis ton rods (13) are connected 
through bolts (18), and each of said pistan rods (13) are 

65 connected to a segment (14); and wherein said mechanism 
· has socket elements (lS) in the second cap and when the disc 
(12) is turned the pistan rods (13) are moved, making the 
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segments (14) move in a radial forro towards the center ofthe 
first cap; said socket elements (1S) are fitted, carrying out the 
coupling between both caps. 

7. The double cap system for the handling and transfer of 
hazardous materials according to claim 6, wherein said socket 5 

elements (1S) are tapered wheels and said pis ton rods (13) are 
equal to the quantity of said segments (14), and said tapered 
wheels (1S). 

8. The double cap system for the handling and transfer of 
hazardous materials according to claim 7, wherein each of 10 

said socket elements (1S) of the second cap are connected to 
a locking die (9) and toa coupling bolt (7), connected said bolt 
to elastic means, so that when the segments (14) of the first 
cap m ove, the locking die (9) and the coupling bolt (7) move 
towards the cap center, releasing the bolt (7) of the lock in the 15 

ftange of the second container, carrying out the uncoupling 
between the second container and the second cap. 

9. The double cap system for the handling and transfer of 
hazardous materials according to claim 1, wherein said sec­
ond container is a 200-liter barre!. 

10. The double cap system for the handling and transfer of 
hazardous materials according to claim 6, wherein said sec­
ond container is a 200-liter barre!. 

11. A double cap system for the handling and transfer of 
hazardous materials, comprising: 

a first cap (4) of a first container, the first cap including a 
first gasket (S) and a first metallic ft.ange (3); 

20 

25 

a second cap (2) of a second container (a) coupled to the 
first cap, the second cap having a second metallic ftange 
(la) that contains a second gasket (6) anda third metallic 30 

ft.ange (lb); 

8 
ftange (la) and the first ftange (3), between second 
ftange (la) and second cap (2), and between second cap 
(2) and the first cap (4); 

wherein the first gasket (S) and the second gasket (6) are of 
elastomeric material with microalveolar interna! struc­
ture and have square sections including vertexes; 

wherein the first gasket (S) and the second gasket (6) are 
coupled faceto face by the edges of one of its vertex (S', 
6') of the square section forming a linear contact 
between them; 

wherein the first gasket (S) and the second gasket (6) 
include at least two retention wings (b, e) respectively, 
wherein theretention wings (b, e) allow to fix the gaskets 
(S, 6) in their position; 

wherein said cap (4) of the first container has two annular 
perimetral surfaces (20, 21) between which said first 
gasket (S) is 1 ocated; 

wherein the cap (2) of the second container has an annular 
surface in its periphery edge that when coupled to the 
first cap (4) makes contact with the annular perimetral 
surface of the first cap; and 

wherein the coupling between both caps is made through a 
mechanism comprising of a central axis (11) in the first 
cap with a di se (12) fixed to it, to which at least six pis ton 
rods (13) are connected through bolts (18), and each of 
said pistan rods (13) are connected to a segment (14); 
and wherein said mechanism has socket elements (lS) in 
the second cap and when the disc (12) is tumed the 
pistan rods (13) are moved, making the segments (14) 
move in a radial forro towards the center of the first cap; 
said socket elements (lS) are fitted, carrying out the 
coupling between both caps. wherein both caps are made of metallic materials that 

couple to forro the double cap; 
wherein the first metallic ftange (3) and the second and 

third metallic ftanges are mutually coupled; 

12. The double cap system for the handling and transfer of 
hazardous materials according to claim 1, wherein said first 

35 container is a water-tight compartment or waste cell. 
wherein a metal-metal sealing contact is defined between 

the first cap (4) and the first ftange (3), between second * * * * * 
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