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(54) Closing apparatus for closing an opening

(57) A closing device 1 for the liquid-tight closing of
an opening 37 in a floor 39 has a cover 3 and sealants
5. A sealing body 7, two closing elements 9 and 11 and
movement elements 13 form the sealants 5. The closing
elements 9 and 11 can be moved toward each other by
a movement element 15 of the movement elements 13
to press the sealing body 7 together. Thus the sealing
body 7 extends in a radial direction, so that the opening

37 is closed.

Between a collar 45 at the end of the movement el-
ement 15 and the cover 3 and between the cover 3 and
the floor 39 there are elastic rings 51 and 53. So the
cover 3 is moveable with respect to the sealants. The
sealing body 7 is not burdened if forces are exerted on
the cover 3. In addition, the cover 3, when the movement
element 15 is tightened, is pulled downward so that it
comes to lie tightly against the floor 39.
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Description
BACKGROUND OF THE INVENTION:
Field of the invention

[0001] The invention relates to a closing device for
closing an opening, in particular the gastight and/or lig-
uid-tight sealing of an opening in a floor or wall, com-
prising a cover, for covering the opening, as well as seal-
ants, for sealing off the opening, which sealants are
moveable with respect to the cover and which sealants
comprise a deformable sealing body, with a first side
turned toward the cover and a second side turned away
from the cover, which sealants also comprise afirst clos-
ing element, which is present on the first side of the seal-
ing body, as well as a second closing element, which is
present on the second side of the sealing body, and
which sealants comprise movement elements, for mov-
ing the closing elements toward or away from each oth-
er, for pressing together the sealing body, so that the
sealing body moves in a crosswise direction with re-
spect to the compression direction. Such a closing de-
vice is used, among other things, for closing test holes
in floors of the outside of a petrol station for cars. At pet-
rol stations much fuel is spilled while tanks are being
filled. This fuel must not come into the ground. This is
why the floor must be liquid-tight. These floors are pe-
riodically tested for liquid-tightness, at which time via
openings in the floor air comes under the floor and
where a check is made if this air cannot escape through
holes in the floor. After testing these holes must be
closed off again so that no spilled fuel can come into the
ground via these holes.

Prior art

[0002] Such aclosing device is known from the Amer-
ican patent no. US 2.773.554. In this known closing de-
vice the cover is separate from the sealants. When an
opening is closed off first the sealants are placed in the
opening and moved such that they seal off the opening.
Then the cover is separately placed over the opening.
The cover and the sealants are therefore two separate
parts of the closing device.

[0003] When used at a petrol station cars regularly
drive over the cover. This exerts great pressure on the
cover. To prevent the cover from sliding away, the cover
should be separately fastened. To place the closing de-
vice sturdily, therefore, first the sealants should be
placed and fastened and then the cover should be
placed and fastened.

Summary of the invention
[0004] An objective of the invention is to provide a

closing device of the type described in the preamble that
can be placed easily and sturdily in an opening in a floor.
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To this end the closing device according to the invention
is characterised in that the cover is coupled with the
sealants and the movement elements are accessible,
after the sealants are placed in an opening and the cover
over the opening. When the sealants are fastened in the
opening, therefore, through the coupling of the cover
with the sealants the cover is also fastened in place.
Here under fastening one should understand that the
cover is not loose but is connected in such a way to the
sealants that the cover can make small movements with
respect to the sealants.

[0005] It is noted that from the Dutch patent no.
1005931 a closing device is known in which the cover
forms a single whole with the sealants. So the cover is
not moveable with respect to the sealants. This is a dis-
advantage. In placement of this known closing device
in an opening in a floor of, for example, a petrol station,
cars regularly drive over the cover. So relatively strong
forces are exerted on the cover, which are led via the
sealing body on the limiting wall of the opening in the
floor. Here it can occur that the closing device slowly
works its way out of the opening and/or that the sealing
body is damaged, such that no more liquid-tight seal ex-
ists.

[0006] Inthe closing device according to the invention
the cover is preferably separately coupled with the seal-
ants.

[0007] An embodiment of the closing device accord-
ing to the invention is characterised in that the cover is
coupled with the movement elements and has a contin-
uous opening, with the movement elements being pro-
vided with operating elements, which are at least par-
tially present in the opening in the cover.

[0008] A favourable other embodiment of the closing
device according to the invention is characterised in that
the movement elements comprise a movement element
provided with a first screw thread, which is coupled with
the two closing elements, at which at least one of the
closing elements is provided with a second screw
thread, which cooperates with the first screw thread, and
in which the first end of the movement element is pro-
vided with the operating elements.

[0009] In order to be able to place the cover tightly
against the floor, a further embodiment of the closing
device according to the invention is characterised in that
the first closing element has a continuous opening and
the second closing element has a blind opening of which
the inside has the second screw thread, and that the
movement element sticks through the continuous open-
ing in the first closing element and with the second end,
which is provided with the first screw thread, is present
in the blind opening, which movement element is pro-
vided between the first end and the first closing element
with a first collar, which is behind an edge of the contin-
uous opening and when the movement element is
turned moves the first closing element in the direction
of the second closing element, and which movement el-
ement has on its first end a second collar, which is part



3 EP 1 122 366 A1 4

of the operating elements, is sunken into the continuous
opening in the cover, and catches behind a protruding
edge in the opening, and when the movement element
is turned pushes the cover in the direction of the sealing
body. By turning the operating elements on the one hand
both closing elements are moved toward each other
such that the sealing body expands and comes to be
securely in the opening and on the other hand the cover
is pulled in the direction of the closing elements such
that the cover comes to lie securely against the floor.
The operating elements are thus sunken in the cover so
that when someone drives over the cover no force is
exerted on the bolt.

[0010] Still another embodiment is characterised in
that the movement element between the two collars has
a weakening. Preferably, the movement element just
under the cover has a weakening, for example a small
notch. The advantage of this is that upon extremely
strong force on the cover where the movement element
breaks, the movement element at the site of the weak-
ening will break, that is to say above the first closing
element. So the closing of the sealing body is not affect-
ed and the seal will remain intact at all times. In order
to better facilitate the moving of the cover with respect
to the movement element and to close off the space be-
tween the cover and the sealing body liquid-tight so that
no liquid can come in contact with the sealing body and
so the sealing body cannot be affected, another embod-
iment is characterised in that between the second collar
of the movement element and the protruding edge in the
opening of the cover and/or under the circumferential
edge of the cover there is an elastic ring.

[0011] To further improve the seal a further embodi-
ment is characterised in that between the two closing
elements at least one further sealing body is present. It
has been noted that two or more separate sealing bod-
ies instead of one large sealing body provides a better
seal.

[0012] The sealis improved even more if between the
two sealing bodies there is a ring. It has been noted that
during the expansion of the sealing bodies an air pres-
sure accrual takes place in the space between the seal-
ing bodies and the limiting wall of the opening. This air
pressure blows possible dust particles between the
sealing bodies and the limiting wall of the opening away
and prevents liquid from coming into the space between
the sealing bodies.

[0013] The seal is even further improved if between
the first collar and the first closing element there is a
sealing ring. So during the tightening of the movement
element, when the closing elements move toward each
other, in the space between the two closing elements
an overpressure is created, such that soil and liquid can-
not get behind the sealing bodies.

[0014] Particularly also the combination with the inde-
pendently moveable cover with the improved seal forms
a strong improvement with respect to the known cover.
Here the improved seal can be obtained by application
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of two or more sealing bodies instead of one or by the
application of the elastic rings under the cover and be-
tween the head of the bolt and the cover or by the pres-
sure accrual between the closing elements and the seal-
ing bodies, or through the combination of two or more
of these seals.

[0015] In order to be able to check if in this last em-
bodiment the seal is in order, an embodiment of this is
characterised in that there is a channel in the ring of
which the ends end up on the inside and outside of the
ring, and that the second closing element has a further
channel of which an end ends up between the two seal-
ing bodies and the other end ends up on the top of the
second closing element, so that this end is connected
to a tube or hose, which goes through a hole in the first
closing element and to which a pressure gauge can be
connected. With this test design of the closing device
the sealing function can be checked. If a constant over-
pressure is measured in the space between the sealing
bodies one knows that the seal is in order.

[0016] It is noted that the embodiment with two or
more sealing bodies instead of one or with the elastic
rings under the cover and between the second collar of
the movement element and the cover or with the ring
between the sealing bodies can also be used independ-
ently of whether the cover is coupled with the sealants.
Thus the possibility is kept open that these embodi-
ments can be claimed separately.

Brief description of the drawings

[0017] The invention will be elucidated more fully be-
low on the basis of drawings in which embodiments of
the closing device according to the invention are shown.
In these drawings:

Figure 1 is a first embodiment of the closing device
according to the invention with one sealing body;
Figure 2 is a second embodiment of the closing de-
vice according to the invention with two sealing bod-
ies; and

Figure 3 is a third embodiment of the closing device
according to the invention for checking the seal.

Detailed description of the drawings

[0018] In Figure 1 a first embodiment of the closing
device according to the invention is shown. The closing
device 1 is comprised of a cover 3 and sealants 5. The
sealants 5 consist of an elastic, cylindrical sealing body
7, two closing elements 9 and 11 and movement ele-
ments 13, to bring the closing elements 9 and 11 toward
each other.

[0019] The movement elements 13 are formed by a
movement element 15, here as a bolt, which on its end
has operating elements 17, formed here by the internal
hexagonal in the head of the bolt. The movement ele-
ment 15 is partially provided in its length with an exter-
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nal, first screw thread 19.

[0020] The sealing body 7 has afirst side 21, a second
side 23 and a circumferential side 25, and is present be-
tween the two closing elements 9 and 11, with a first
closing element 11 being in contact with the first side 21
and the second closing element 11 being in contact with
the second side 23 of the sealing body 7.

[0021] The second closing element 11 is provided
with a blind opening 27, which is provided with an inter-
nal second screw thread 29. The movement element 15
is turned with an end into the opening and sticks through
a continuous opening 31 in the first closing element 9.
The movement element 15 is provided with a first collar
33, formed in this embodiment by a nut, which is present
behind the edge 35 of the opening 31.

[0022] The placement ofthe closing device 1 in an
opening 37 in a floor 39 goes like this. When the move-
ment element 15 is turned in the opening 27, the collar
33 moves the first closing element 9 to the second clos-
ing element 11, such that the sealing body 7 is pressed
in an axial direction. Here the sealing body 7 expands
in a crosswise direction to the compression direction, so
that it comes to be fastened in the opening 37 in the floor
39.

[0023] Between the collar 33 and the first closing el-
ement 9 there is a sealing ring 41, for example of Teflon,
which closes off the space 43 between the two closing
elements 9 and 11 gastight. During the tightening of the
movement element 15 in this space 43 there will be in-
creased gas pressure because the two closing elements
9 and 11 move toward each other. So no liquid can get
behind the sealing body 7.

[0024] The movement element 15 also has a second
collar 45, which in this embodiment is formed by the
head of the bolt. This second collar 45 is sunken in a
continuous opening 47 in the cover 3 and catches be-
hind a protruding edge 49 in the opening 47 of the cover
3. When the movement element 15 is turned, the second
collar 45 pulls the cover 3 in the direction of the sealing
body 7, such that the cover 3 is pressed tightly against
the edge of the opening 37.

[0025] To prevent, upon overload of the cover 3, that
the formed seal can leak, the movement element 15 is
provided with a weakening 49 in the form of a notch. So
when there is an overload the movement element 15 will
always break in this place and not between the two clos-
ing elements 9 and 11, so that the seal will remain intact.
[0026] To facilitate the moving ofthe cover 3 with re-
spect to the movement element 15 there is an elastic
ring 51 between the second collar 45 and the protruding
edge 49 of the cover 3, and there is a further elastic ring
53 between a circumferential edge 55 of the cover 3 and
the floor 39.

[0027] In Figure 2 a second embodiment of the clos-
ing device 101 according to the invention is shown. This
differs from the first embodiment in thatinstead of a seal-
ing body there are now two sealing bodies 103 and 105
between the two closing elements 107 and 109. This
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yields a better seal. Between the two sealing bodies 103
and 105 there is a ring 111. When the sealing bodies
103 and 105 expand, pressure builds up in a space 113
between the sealing bodies 103 and 105, and a limiting
wall 115 of the opening 37 in the floor 39. This prevents
liquid from coming into the space 113 between the seal-
ing bodies 103 and 105.

[0028] In Figure 3 a third embodiment of the closing
device 201 according to the invention is shown. With this
closing device 201 it can be tested whether the seal is
good. This closing device 201, too, has two sealing bod-
ies 203 and 205, which are enclosed between two clos-
ing elements 207 and 209. Here, too, between the two
sealing bodies 203 and 205 there is aring 211. The test-
ing of the seal takes place by measuring the air pressure
in the space 213 between the two sealing bodies 203
and 205. To this end the ring 211 has a channel 215 of
which the ends end up in the inside and outside 217,
219 of the ring 211. In the bottom closing element 209
there is another channel 221 the end of which ends up
in the space 213 between the two sealing bodies 203
and 205 and of which the other end ends up at the top
223 of the bottom closing element 209. At the last end
225 atube 227 is connected, which goes through a hole
229 in the top closing element 207. At the end 231 of
the tube 227 there is a pressure gauge 233 for measur-
ing the pressure in the space 213.

[0029] Although in the above the invention is ex-
plained on the basis ofthe drawings, it should be noted
that the invention is in no way limited to the embodi-
ments shown in the drawings. The invention also ex-
tends to all embodiments deviating from the embodi-
ments shown in the drawings within the context defined
by the claims. For example, the closing device can also
be used for closing openings in floors and walls of swim-
ming pools, but also for openings in barrels and for all
other conceivable seals of openings.

Claims

1. Closing device for closing an opening, in particular
the gastight and/or liquid-tight sealing of an opening
in a floor or wall, comprising a cover, for covering
the opening, as well as sealants, for sealing off the
opening, which sealants are moveable with respect
to the cover and which sealants comprise a deform-
able sealing body, with a first side turned toward the
cover and a second side turned away from the cov-
er, which sealants also comprise a first closing ele-
ment, which is present on the first side of the sealing
body, as well as a second closing element, which is
present on the second side of the sealing body, and
which sealants comprise movement elements, for
moving the closing elements toward or away from
each other, for pressing together the sealing body,
so that the sealing body moves in a crosswise di-
rection with respect to the compression direction,
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characterised in that the cover is coupled with the
sealants and the movement elements are accessi-
ble, after the sealants are placed in an opening and
the cover over the opening.

Closing device according to claim 1, characterised
in that the cover is coupled with the movement ele-
ments and is provided with a continuous opening,
where the movement elements are provided with
operating elements, which at least partially are
present in the opening in the cover.

Closing device according to claim 2, characterised
in that the movement elements comprise a move-
ment element provided with a first screw thread,
which is coupled with the two closing elements, at
which at least one of the closing elements is provid-
ed with a second screw thread, which cooperates
with the first screw thread, and in which the first end
of the movement element is provided with the op-
erating elements

Closing device according to claim 3, characterised
in that the first closing element has a continuous
opening and the second closing element has a blind
opening of which the inside has the second screw
thread, and that the movement element sticks
through the continuous opening in the first closing
element and with the second end, which is provided
with the first screw thread, is present in the blind
opening, which movement element is provided be-
tween the first end and the first closing element with
a first collar, which is behind an edge of the contin-
uous opening and when the movement element is
turned moves the first closing element in the direc-
tion of the second closing element, and which
movement element has onits first end a second col-
lar, which is part of the operating elements, is sunk-
en into the continuous opening in the cover, and
catches behind a protruding edge in the opening,
and when the movement element is turned pushes
the cover in the direction of the sealing body.

Closing device according to claim 4, characterised
in that the movement element between the two col-
lars has a weakening.

Closing device according to claim 4 or 5, character-
ised in that between the second collar of the move-
ment element and the protruding edge in the open-
ing of the cover and/or under the circumferential
edge of the cover there is an elastic ring.

Closing device according to claim 4,5 or 6, charac-
terised in that between the first collar and the first

closing element there is a sealing ring.

Closing device according to one of the preceding
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10.

claims, characterised in that between the two clos-
ing elements there is at least one more sealing
body.

Closing device according to claim 8, characterised
in that between the two sealing bodies there is a
ring.

Closing device according to claim 9, characterised
in that in the ring there is a channel of which the
ends end up on the inside and outside of the ring,
and the second closing element is provided with an-
other channel of which an end ends up between the
two sealing bodies and the other end ends up at the
top of the second closing element, with this end be-
ing connected to a tube or hose, which goes through
a hole in the first closing element and to which a
pressure gauge can be connected.
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