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(57) ABSTRACT

A drum with a drum closure provided 1n a drum wall
comprises an 1nsert and a shut-off cap which can be placed
in the msert which insert 1s situated in a collar on the drum
wall pointing towards the outside of the drum and has a first
flange which rests against the 1nside of the drum wall and a
second flange which 1s flanged radially outwards over the
collar and also a sealing ring which 1s wedged between the
first flange and the inside of the drum wall. An additional
scal which may or may not be connected to the sealing ring,
1s provided between the collar and the insert lying opposite
in order to improve the sealing.

10 Claims, 3 Drawing Sheets
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DRUM WITH DRUM CLOSURE AND
METHOD

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This application 1s a divisional application of U.S. patent

application Ser. No. 08/897,792 filed Jul. 21, 1997 now U.S.
Pat. No. 5,853,100, which 1s a continuation of Ser. No.
08/244,574 filed Jul. 24, 1995 now abandoned and claiming
priority of Netherlands application 9102034 filed Dec. 5,
1991.

The 1nvention relates to a drum with a drum closure

provided 1n a drum wall comprising an insert for a shut-off
cap or plug which can be placed 1n the insert which 1nsert 1s
situated 1n a collar on the drum wall pointing towards the
outside of the drum and has a first flange which rests against
the inside of the drum wall and a second flange which 1is
flanged radially outwards over the collar and also a sealing
ring which 1s wedged between the first flange and the inside
of the drum wall.

Such a drum 1s generally known. When the insert 1s being,
fitted 1n the drum wall the first flange 1s firmly pressed
against the drum wall 1n such a way that the sealing ring 1s
compressed to provide the required seal. The second flange
1s then flange over the collar. The result of this is that the
scaling ring can be held firmly wedged with pre-tension
between the first flange and the drum wall.

The required sealing of the closure 1s maintained so long,
so the sealing ring can be held firmly wedged in this way.
However, as soon as the wedging reduces, the risk of
leakages occurs. Such a reduction of the wedging can occur
if the drum falls from a certain height onto a hard surface
with the closure down. The insert which projects relative to
the drum wall 1s pressed mmwards 1n this case which results
in the first flange and the drum wall being pressed apart.

As a result of 1ts elasticity the sealing ring can absorb
deformations up to a certain level without leakages occur-
ring. However, if the deformations become too great, as 1s
mostly the case when the drum falls, the seal cannot still be
cuaranteed. The objective of the mvention 1s therefore to
equip a drum of the type described above with an 1improved
closure 1n such a way that even 1f the drum {falls on the
closure the seal will still remain.

This object 1s achieved through the fact that an additional
seal, which may or may not be connected to the sealing ring,
1s provided between the collar and the insert lying opposite.
As a result of the position of the additional seal between the
collar and the insert 1t 1s ensured that the sealing 1s main-
tained even 1if the insert 1s pressed inwards relative to the
collar as the result of a fall.

The additional seal can be obtained in various ways.
According to a first possibility, the additional seal 1s a loose
second sealing ring which 1s compressed i the radial
direction between collar and 1nsert. In this case the 1nsert can
slide inwards along with the sealing ring without the pre-
tension with which 1t 1s held wedged relative to the collar
decreasing. Thus even quite large deformations of the drum
wall and the 1nsert can be absorbed without leakages being,
able to occur.

According to a second possibility, the additional seal 1s
a loose second sealing ring which 1s compressed 1n the axial
direction between the end face of the collar and the flanged
part of the second flange of the insert. If the drum now falls
with its closure onto a hard surface, the second sealing ring,
1s compressed to a greater extend. The seal between 1nsert
and collar 1s therefore also maintained in this case.
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In the case of the embodiments described above the two
scaling rings can be made of different materials. This means
that the original sealing ring which 1s 1n contact with the
drum contents can be made of a material suitable for that
purpose. On the other hand, a material which 1s capable of
undergoing great compression can be selected for the addi-
tional sealing ring. It 1s also 1important here that this material
should have a low coeflicient of friction with regard to the
metal collar and the msert in view of the great displacements
which occur when they are compressed 1n the radial direc-
fion.

If the choice of material 1s not important, according to a
third embodiment, the additional seal can be a sealing ring
part which 1s fixed to the sealing ring and lies on the side of
the sealing ring facing away from the first flange. In that case
the whole sealing ring 1s preferably made of material with a
low coefficient of friction.

An embodiment of the invention will be explained 1n
oreater detail below with reference to an exemplary embodi-
ment shown 1n the figures.

FIG. 1 shows a second embodiment of the drum closure
according to the mnvention before 1t 1s fixed on the drum wall.

FIG. 2 shows the completed drum closure.

FIG. 3 shows the drum closure according to FIG. 2 1n the

deformed state.
FIGS. 4, 5 and 6 show a first embodiment.

FIGS. 7, 8 and 9 show a third embodiment.

In the embodiment shown 1n FIGS. 1, 2 and 3 the drum
wall 1s indicated by 1. An outward pointing collar 2 1s
formed 1n this drum wall and connects by means of the
recessed wall part 3 to the remainder of drum wall 1. In the
situation shown 1n FIG. 1 the insert, indicated in 1ts entirety
by 4, 1s inserted into collar 2 while its second flange 5
projects outwards relative to collar 2. Insert 4 also has a first
flange 6 which lies opposite the recessed wall part 3. A
scaling ring 7 1s provided between said wall part 3 and flange
6. The 1nsert also has an mternal screw thread 8 into which
another closing plug, not shown, can be screwed.

For fixing the insert 4 to drum wall 1, flange 6 and wall
part 3 are pressed towards each other 1n the course of which
scaling ring 7 1s compressed. In that state the flange 5 1s
flanged over collar 2 with the result that the sealing ring can
be held under pre-tension. According to the invention an
additional sealing ring 9 i1s now placed on the end face of
collar 2 and 1s also compressed when flange 2 1s flanged.

In the completed state shown 1n FIG. 2, it can be seen that
there 1s a double seal between the insert 4 and drum wall 1
namely at the position of sealing ring 7 and at the position
of the additional sealing ring 9.

However, when there are great deformations, for
example, those which occur as the result of the drum falling
with the closure facing down, the situation shown in FIG. 3
occurs. The insert 4 1s pressed greatly inwards with the result
that the flange 6 has come to lie at a greater distance from
wall part 3. A great part of the pre-tension 1n sealing ring 7
1s consequently lost which could give rise to leakages.

As also shown 1n FIG. 3, the pre-tension of the additional
scaling ring 5 has not, however, decreased so that the correct
scal has been retained at that point.

In the case of the variant shown in FIGS. 4-6 the
additional sealing ring 10 of slightly smaller vertical cross
sectional area, 1s fitted directly beside the sealing ring 7. In
order to ensure that the additional sealing ring 10 goes 1nto
the correct position between the insert 4 and the collar 11
when the 1nsert 4 1s connected to the drum wall 1, the collar
11 1s widened a little at the underside. It should be noted that
variations 1n the insertion or pressing method may be
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employed. For example, the drum wall can be completely
formed with the opening the collar and the embossment. The
insert 1s than pressing into the drum wall formation and the
second 1nsert flange curled or flanged over the top of the
drum wall collar. In an alternative insertion variation the
drum wall 1s perforated and formed directly over the insert
so that the embossment mstead of being formed as a first
step, 1s formed over the insert first flange as a last step. The
end results, however, are the same.

During the compression of insert 4 and drum wall 1 the
additional sealing ring 10 can consequently go into the
position shown 1n FIG. 5. Comparing FIG. 4 with FIG. 5 1t
can be seen that during the pressing or insertion process the
upstanding collar 11 1s transformed from a conical configu-
ration with the free end of the collar 1n contact with the 1nsert
to a substantially cylindrical form parallel to the exterior
surface of the msert 4. In this case 1t 1s radially compressed
and 1s consequently largely unaffected by the sliding
inwards of the insert 4 as the result of a fall. See FIG. 6
wherein only the radiused juncture portion between the
recessed drum wall part 3 and the collar 11 remains in
contact with the first sealing ring 7.

The variant shown 1 FIGS. 7-9 has a sealing ring 12
which 1s 1n one piece, and which essentially comprises the
parts 13 and 14 which correspond to sealing rings 7 and 10
according to FIGS. 4-6. In this case also the collar 11 1s
widened a little at the underside. When insert 4 and end wall
1 are fixed part 14 of sealing ring 1s now compressed radially
and 1s therefore unaffected by shifts. When deformations
occur the part 13 can expand but this 1s not at the expense
of the overall seal.

I claim:

1. A method of inserting a closure 1n a drum wherein said
closure includes an internally threaded unitary cylindrical
insert having a lowermost first flange, an uppermost second
flange, a first sealing ring surrounding said insert adjacent
said first flange and a second sealing ring positioned beside
said first sealing ring surrounding said insert axially spaced
from said first flange comprising the method steps of per-
forating an opening 1n a wall of the drum and 1ntroducing the
insert through said opening from an undersurface of the
drum wall, drawing an upwardly extending conical collar
around the drum wall opening, compressing the second
scaling ring between an 1nsert outer cylindrical surface and
a collar internal conical surface, causing the conical collar to
move radially outwardly in spaced relationship to the insert
outer cylindrical surface, compressing the first sealing ring
between the insert first flange and the undersurface of the
drum wall, curling the second flange over a top of the drum
wall collar and forming a raised embossment in the drum
wall surrounding the collar and overlying the insert first
flange.

2. A method of 1nserting a closure 1in a drum wherein said
closure includes an internally threaded unitary cylindrical
insert having a lowermost first flange, an uppermost second
flange, a first sealing ring surrounding said msert adjacent
said first flange and a second secaling ring positioned beside
said first sealing ring surrounding said insert axially spaced
from said first flange comprising the method steps of per-
forating an opening 1n a wall of the drum and drawing an
upwardly extending conical collar and raised embossment
around the drum wall opening, introducing the insert
through said opening from an undersurface of the drum wall,
compressing the second sealing ring between an insert outer
cylindrical surface and a collar internal conical surface,
causing the conical collar to move radially outwardly in
spaced relationship to the msert outer cylindrical surface and

4

curling the second flange over a top of the drum wall collar
and compressing the first sealing ring between the 1nsert first
flange and the undersurface of the drum wall embossment.
3. A method of mserting a closure 1n a drum wherein said
s closure includes an internally threaded unitary cylindrical
insert having a lowermost first flange, an uppermost second
flange, a first sealing ring surrounding said insert adjacent
said first flange and a second secaling ring positioned beside
said first sealing ring surrounding said insert axially spaced
from said first flange comprising the method steps of per-
forating an opening in a wall of the drum and drawing an
upwardly extending conical collar around the drum wall
opening, scating the insert in said opening from an under-
surface of the drum wall, compressing the second sealing
ring between an insert outer cylindrical surface and a collar
15 internal conical surface causing the conical collar to move
radially outwardly in spaced relationship to the msert outer
cylindrical surface, compressed the first sealing ring
between the insert first flange and the undersurface of the
drum wall and curling the second flange over the top of the
20 drum wall collar.
4. The method as 1mn claim 3 and forming a raised
embossment 1n the drum wall surrounding the collar.
5. The method as in claim 3 wherein the step of com-
pressing the second sealing ring between the insert and the
25 collar causes the collar to move radially outwardly 1n spaced
relationship to the insert so that said conical collar becomes
substantially cylindrical, parallel to the insert outer cylin-
drical surface.
0. A method of inserting a closure in a drum wherein said
30 closure includes an internally threaded unitary cylindrical
insert having a lowermost first flange, an uppermost second
flange, a first sealing ring part surrounding said insert
adjacent said first flange and a second sealing ring part
positioned beside said first sealing ring part surrounding
35 said insert axially spaced from said first flange comprising
the method steps of perforating an opening in a wall of the
drum and introducing the insert through said opening from
an undersurface of the drum wall, drawing an upwardly
extending conical collar around the drum wall opening,
40 compressing the second sealing ring part between an insert
outer cylindrical surface and a collar internal conical
surface, causing the conical collar to move radially out-
wardly in spaced relationship to the insert outer cylindrical
surface, compressing the first sealing ring part between the
45 insert first flange and the undersurface of the drum wall,
curling the second flange over a top of the drum wall collar
and forming a raised embossment in the drum wall sur-
rounding the collar and overlying the insert first flange.
7. A method of inserting a closure in a drum wherein said
50 closure includes an internally threaded unitary cylindrical
insert having a lowermost first flange, an uppermost second
flange, a first sealing ring part surrounding said insert
adjacent said first flange and a second sealing ring part
positioned beside said first sealing ring part surrounding
55 said insert axially spaced from said first flange comprising
the method of steps of perforating an opening in a wall of the
drum and drawing an upwardly extending conical collar and
raised embossment around the drum wall opening, intro-
ducing the insert through said opening from an undersurface
60 of the drum wall, compressing the second sealing ring part
between an insert outer cylindrical surface and a collar
internal conical surface, causing the conical collar to move
radially outwardly in spaced relationship to the insert outer
cylindrical surface and curling the second flange over a top
65 of the drum wall collar and compressing the first sealing
ring part between the insert first flange and the undersurface
of the drum wall embossment.

10
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8. A method of inserting a closure in a drum wherein said spaced relationship to the insert outer cylindrical surface,
closure includes an internally threaded unitary cylindrical compressing the first sealing ring part between the insert
insert having a lowermost first flange, an uppermost second first flange and the undersurface of the drum wall and
flange, a first sealing ring part surrounding said insert curling the second flange over a top of the drum wall collar.
adjacent said first flange and a second sealing ring part 5 9. The method as n claim 8 and forming a raised
positioned beside said first sealing ring part surrounding embossment in the drum wall surrounding the collar.
said insert axially spaced from said first flange comprising 10. The method as in claim 8 wherein the step of com-
the method steps of perforating an opening in a wall of the pressing the second sealing ring part between the insert and
drum and drawing an upwardly extending conical collar the collar causes the collar to move radially outwardly in
around the drum wall opening, seating the insert in said 10 spaced relationship to the insert so that the conical collar
opening from an undersurface of the drum wall, compress- becomes substantially cylindrical, parallel to the insert
ing the second sealing ring part between an insert outer outer cylindrical surface.

cylindrical surface and a collar internal conical surface
causing the conical collar to move radially outwardly in * ok k k%
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