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(57)  Sealing device for sealing cavities occurring be-
tween a sheet pile profile and an adjacent flat boundary
surface. The resulting cavities are filled by means of seal-
ing devices which are smaller in size than said cavities
to the extent that they can be readily fitted therein. Each
sealing device consists of insulating material which is
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enclosed by packaging. The insulating material is resil-
ientto such a degree that it expands to a larger size when
the packaging is removed and comes to lie against the
sheet pile profile and the adjacent part. The packaging
is preferably fitted as a sleeve and the increase in volume
is effected by removing said sleeve while holding the in-
sulating material in place.
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Description

[0001] The present invention relates to a sealing de-
vice for sealing the cavity of a sheet pile profile.

[0002] A sealing device of this type is known from WO
2008/026923 of the patent proprietor. In the latter, a seal-
ing device is described in which the packaging, together
with the insulating material, is subjected to an underpres-
sure so that the insulating material is compacted. At the
destination location, in the respective cavity, the under-
pressure is released by piercing the packaging, as a re-
sult of which the insulating material can assume a larger
volume, due to its resilience.

[0003] Although it has been found that such a system
performs very satisfactorily, the packaging has to meet
stringent demands, as the underpressure still has to be
present in the packaging even after a prolonged storage
period, since, if the underpressure gradually decreases,
the sealing device will, after some time, no longer be able
to be fitted into the respective cavity. In addition, such a
packaging is expensive to produce. On the one hand,
high demands are imposed on the material of the pack-
aging and, on the other hand, the method of packaging
is complicated and requires expensive machines.
[0004] US 3,458,966 discloses a method for packag-
ing, for example, insulating material. In this case, a vac-
uum is applied to a roll or stack of insulating material, as
a result of which the volume thereof is reduced, following
which a sleeveisfitted around it. In such away, packaging
material can be moved. In this case, the packaging ma-
terial adapts to the shape of the insulating material.
[0005] Itis anobject of the presentinvention to provide
a sealing device which can be produced inexpensively,
can be stored for long periods of time prior to use and
can completely fill cavities which are produced by the
use of sheet pile profiling or corresponding profiles.
[0006] This objectis achieved with a sealing device as
described above with the features of Claim 1.

[0007] According to the present invention, the sleeve-
shaped packaging is a dimensionally stable material.
This means that it (partially) determines the ultimate
shape of the sealing device.

[0008] In contrast with the prior art, the first compact
shape of the sealing device, that is to say the state in
which it is introduced into the respective cavity, is not
determined by the application of a vacuum to the pack-
aging, but by the shape of the packaging, that is to say
the outer boundary surface thereof. In other words, the
maximum volume of the sealed packaging is smaller than
the cavity in the sheet pile profile to be filled and the
insulating material is incorporated into said packaging
under prestress. Releasing the vacuum changes the
shape of the packaging, as aresult of which the insulating
material can assume the second expanded shape and
fill the respective cavity.

[0009] Changing the shape of the packaging, that is to
say increasing its volume, can be achieved by cutting
part thereof. However, according to an advantageous
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embodiment of the present invention, it is provided that
the entire packaging is removed from the insulation. This
means that after the packaging with insulating material
has been fitted in the respective cavity, the packaging is
removed from the insulating material while the insulating
material is being held, following which the insulating ma-
terial moves into the desired second expanded shape
which fills the cavity.

[0010] As has been indicated above, the shape of the
packaging limits the volume of the insulating material. It
will be understood that this means the shape in the un-
pressurized state (be that by gas or another medium). In
other words, the shape is not achieved by applying an
underpressure or overpressure to the packaging, as is
known from the prior art, but the shape is determined by
the periphery of the (taut) material of the packaging. Ac-
cording to an advantageous embodiment of the present
invention, such a dimensionally stable material is a card-
board material. In order to be able to introduce the sealing
device, and more particularly the sealing body, it is im-
portant that the part which is introduced into the respec-
tive space is smaller (in cross section) than the cavity in
question. This means that the part of the sealing body
which is introduced into the cavity first preferably has to
be enclosed by the packaging at its end. In other words,
at said end the sealing body must not extend beyond the
packaging as this would increase its volume and would
render the introduction into the respective cavity more
difficult.

[0011] With many applications, a more or less sealing
insulation will be required. In this case, a resilient insu-
lating material is placed in a flexible container, such as
a bag. The volume of the bag is such that it does not
hamper the expansion of the insulating material, that is
to say the volume of the container is greater than the
greatest possible intended volume which is to be filled.
This flexible container with insulating material is then
compressed into the packaging described above. Said
flexible container is not airtight to such a degree that it
would hamper compression and expansion.

[0012] The use of a separate flexible container, which
may consist of a plastic film material, moreover has the
effect that, when moving the flexible container with insu-
lating material out of the packaging, there is no direct
contact between the fitter and the insulating material, and
the insulating material may therefore be an irritant insu-
lating material, such as mineral wool. Such a flexible con-
tainer may, for example, be a bag as described above,
but may also be configured in any other way in order to
completely surround the insulating material.

[0013] The packaging may comprise only a sleeve, but
it is also possible for it to be provided with closable ap-
ertures. In the latter case, the user opens the packaging
before he places the sealing device into the respective
cavity and he can then, by removing the packaging while
holding back the insulating material, change the shape
of the insulating material from the first compact shape to
the second expanded shape.
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[0014] The insulating material may be any material
which is customary in the prior art. This is understood to
include plastic, foam types and the like. Preferably, how-
ever, mineral wool is used, such as rock wool or glass
wool which can be readily held in the compressed posi-
tion by means of the packaging.

[0015] The mineral wool may be formed as layers on
a sealing body. In addition, it is possible to add a material
which foams when the temperature increases, such as
ceramic foams, which ensure complete sealing in case
of fire.

[0016] The present invention also relates to the com-
bination of a sheet pile profile, and more particularly to a
sheet pile profile and an adjoining support, and a sealing
device fitted in the resulting cavity. In this case, the pack-
aging is preferably removed from the sealing device, so
that only the insulating material, optionally disposed in a
flexible container, rests in the respective cavity. Such
cavities do not always have the same shape. During con-
struction, deformations are caused to the profile, as a
result of which different volumes have to be filled in each
case.

[0017] With such a combination, a sealing body
projects beyond the cavity at least on one side and there
expands further outwards, as it is no longer confined in-
side the cavity. Thus, a fixed positioning of the sealing
body in the cavity is provided and the sealing body will
not move from the cavity in the case of a temporary in-
crease in pressure, as occurs when closing doors or in
case of fire. With such a combination, the packaging is
no longer present and the properties of the packaging
are not relevant for the scope of protection of the present
patent. In addition, all the above-described embodiment
variants can be used.

[0018] According to a further aspect, the invention re-
lates to a method for filling the space in the boundary
between a building part and a sheet pile profile according
to Claim 12. In this case, all the particular embodiments
as described above can be used. However, it is also pos-
sible to use other insulating materials and other materials
for the packaging.

[0019] Inthis case, according to a further variant of the
present invention, it is possible to remove the sealing
device from the packaging by means of gripping means,
such as tongs, and place it into the respective cavity in
the compressed state.

[0020] The invention will be described below in more
detail with reference to exemplary embodiments illustrat-
ed in the drawing, in which:

Fig. 1 shows a sheet pile profile provided with a sup-
port with cavities filled with insulating material;

Fig. 2 shows a first exemplary embodiment of a seal-
ing device according to the invention during assem-
bly (Fig. 2a, 2b) and in the compact state (Fig. 2c);
Figs. 3a, b show a second embodiment of a sealing
device;

Fig. 4 shows how the sealing devices from Figs. 2
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and 3 are fitted in the cavity of a sheet pile profile
before the packaging is removed;

Fig. 5 shows the situation during removal of the pack-
aging; and

Figs. 6a-e show how fitting is effected using gripping
means.

[0021] In Fig. 1, a part of a building structure denoted
by reference numeral 1 is shown, in this case a hall. It
will be understood that the present invention can be used
in any situation where cavities occur which have to be
filled with insulating material. It will also be understood
that Fig. 1 and more particularly the building parts illus-
trated therein are not drawn to scale.

[0022] The building structure 1 is provided with walls
2 supporting a roof 3. The roof consists of a sheet pile
profile 4 on top of which insulating material and a roof
covering are arranged in a manner which is notiillustrated
in any more detail. Sheet pile profile 4 rests on a support
6 and in between cavities 5 are delimited which are filled
with insulating material. These cavities 5 may differ in
volume, since the sheet pile profile used is often a thin-
walled profile (0.65 mm) which easily deforms (becomes
longer or shorter), as a result of which cavities may be
lower and flatter.

[0023] Itis anobject of the present invention to provide
a sealing device and method for fitting the insulating ma-
terial 7.

[0024] To this end, Fig. 2 shows a first variant of the
sealing device according to the present invention. Fig.
2a shows a portion of insulating material, in this case
consisting of mineral wool, which is denoted overall by
reference numeral 11. Glass wool or rock wool are men-
tioned as examples of mineral wool. Preferably, glass
wool is used as this has superior hysteresis properties
during compression. This is fitted into a flexible container
9 which is in turn fitted inside packaging 10. The volume
of flexible container 9 is such that it is at least as large
as the volume of the insulating material 11 in its most
expanded state. As can be seen from Fig. 2a, the volume
of the packaging 12 is smaller than the volume of the
container 9 or the volume of the insulating material 11.
This means that compression of the insulating material
11 is achieved by the limited dimensions of the periphery
of the packaging 12. Fig. 2b diagrammatically shows the
introduction of the flexible container 9 filled with insulating
material into the packaging 12. It will be understood that,
in practice, the introduction of the combination of the in-
sulating material and the flexible container into the pack-
aging can be achieved in any conceivable way. In prin-
ciple, it is sufficient if the packaging 12 consists of an
open-ended sleeve (cylinder part), but it is possible to
close this at one or both ends. Finally, the state illustrated
in Fig. 2cis arrived at, in which the insulating material 11
with flexible container 9 is accommodated inside the
packaging 12 in a compact manner. In this case, prefer-
ably no prestress is present in the axial direction, that is
to say in the direction of the axis of the cylindrical pack-
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aging 12.

[0025] Fig. 3a shows a corresponding sealing device
which is denoted overall by reference numeral 20. In this
case, the packaging 22 is made from a dimensionally
stable material. In this case, the volume of the packaging
22 is again smaller in its peripheral direction than the
volume of the insulating material 21 and the flexible con-
tainer 23 provided around it, and the insulating material
21 is therefore accommodated inside the packaging 22
in a compressed state. An opening 24 which may, if de-
sired, be closed by means of a flap (not shown) is also
present here. Fig. 3b shows the insulating material in its
expanded state without packaging 22.

[0026] The material used in the embodiment from Fig.
2 may be a film material which has to have sufficient
creepage strength to be able to withstand the pressure
force of the insulating material 11 for a prolonged period
of time. For the variant from Fig. 3, a hard material, such
as cardboard, may be chosen. By using cardboard, the
packaging may form the insulating material into a shape.
As aresult thereof, no high demands are imposed on the
shape of the insulating material, as long as it can com-
pletely fill the respective cavity when it is moved out of
the packaging.

[0027] Fig. 4 shows how the sealing devices 10 and
20, respectively, are placed inside the cavity 5 of a sheet
pile profile. With the dimensionally stable embodiment
as illustrated in Fig. 3, the packaging has to be slightly
smaller along its entire periphery than the outer boundary
of the cavity 5. With the non-dimensionally stable variant
as illustrated in Fig. 2, the packaging 12 may be larger
than the dimension of the cavity in a certain direction, but
this problem can be overcome by compressing it when
itis introduced into said cavity. If areadily sliding material,
such as insulating material, is used, this forms no obsta-
cle to fitting a sealing device.

[0028] Starting from this situation, in Fig. 5 the pack-
aging 22 is removed by pulling said packaging 22 off
while holding back the insulating material 11 by pushing
it against the flexible container 9 using the hand 27. The
packaging 22 is moved by the hand 28 in the direction
of the arrow 26. As a result of the flexible container, the
user is not in direct contact with the insulating material
and the insulating material 21 will expand to fill the shape
of the cavity 5 as it is no longer hampered by the flexible
container 23 inside which it was arranged.

[0029] In Fig. 5, the insulating material 11 can be
brought to the expanded state in a similar manner by
removing the packaging 10 by pulling the packaging 10
which is configured as asleeve. This leaves the insulating
material 11 and the flexible container 9 surrounding the
latter behind.

[0030] Instead of completely removing the packaging,
it is also possible to cut the packaging using a knife or
scissors. However, the required operations have to take
place after the sealing device has been fitted in the po-
sition illustrated in Fig. 4. Such a removal or separation
of the packaging is possible by fitting it with a removable
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strip. When such a strip which runs in the longitudinal
direction of the packaging is removed, the respective
packaging walls are separated. By allowing a part of the
strip to protrude outwards in a state as illustrated in Fig.
4, it can be pulled, resulting in complete separation of
the packaging and allowing the insulating material to ex-
pand to its desired final size. It will be understood that
many other variants are possible for changing the shape
of the packaging and more particularly the peripheral vol-
ume thereof, as a result of which the insulating material
is free to revert to its original state.

[0031] Figs. 6a-e show a further variant of the inven-
tion. As is the case with the previous embodiments, a
packaging 22 with insulating material 21 contained there-
in is present.

[0032] Now, agripping device ortongs 35 are provided
which, in the present example, consist of two fingers 34
coupled to one another and two fingers 36 coupled to
one another. By operating the handles 37, these fingers
34 and 36 can be moved towards one another or away
from one another.

[0033] Ascanbeseenfrom Fig.6b, the fingers of these
tongs 35 are introduced into the packaging 22. In this
case, the distances between the fingers 34 and 36, re-
spectively, are chosen such that they correspond to the
length of the top side and bottom side, respectively, of
the packaging 22. During the introduction according to
Fig. 6b, the tongs are as much as possible in the open
position, that is to say fingers 34 and 36 are situated as
much as possible on the separating surface between
packaging 22 and insulating material 21. Subsequently,
the tongs are squeezed, resulting in further compression
of the insulating material 21 which can then be removed
from the packaging 22 in a simple manner.

[0034] AsisillustratedinFig. 6b, theinsulating material
21 is fitted inside the cavity 5 in the compressed state,
together with the tongs. Subsequently, the tongs 35 are
released and moved back out of the cavity 5. As a result
of the tongs being released, the insulating material 21
will come to lie against the wall of the cavity 5 and not
move along with the tongs. In addition, as a result of the
tongs being released, the cross section of the portion of
the insulating material which is designated by reference
numeral 40 and extends beyond the cavity 5 will expand
to a size beyond the size of the cross-sectional dimension
of the cavity 5. As a result thereof, the insulating body 21
is locked in further and prevented from moving out of the
cavity together with the tongs 35. On the opposite side
ofthe cavity, a corresponding enlargement of the volume,
that is to say the cross-sectional dimension being larger
than that of the cross section of the cavity 5, may take
place if the length of the insulating material 21 is suffi-
cient. In this way, the insulating material can be fixed with
respect to the cavity 5 in one or two directions. This pre-
vents the insulating material from being blown out of the
cavity in case of an increase in pressure on one side of
the building structure. Due to the fact that the insulating
material 21 is resilient, it is possible to ensure that it con-
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stantly lies against the sheet pile profile and the support
6 under all circumstances. This means that changes in
volume resulting from changes in temperature do not
pose a problem and do not result in detachment of the
insulating material 21.

[0035] By means of the presentinvention, itis possible
to provide a packaging for insulating material which does
not have to be gas-tight, but by means of which the in-
sulating material can still be prestressed as a result of
the smaller volume thereof in at least one peripheral di-
rection. By piercing the packaging in any suitable way,
the compressed insulating material can expand and fill
the respective cavity as desired. In this case, anincrease
in volume of 15-30 and more particularly 20-25% can be
achieved.

[0036] Upon reading the above, those skilled in the art
will immediately be able to think of variants which are
within the scope of the attached claims and are obvious
after reading the above description.

Claims

1. Sealing device (10, 20) for sealing the cavity (5) of
a sheet pile profile (4), comprising a sealing body
(11, 21), wherein said sealing body comprises a re-
silient insulating material which is prestressed into a
first compact shape (Fig. 2a, Fig. 3 a) and arranged
inside a sleeve-shaped packaging (12, 22) which
surrounds the insulating material, wherein said insu-
lating material adopts a second, expanded shape
which is complementary to the shape of a sheet pile
profile during fitting when said prestress ceases (Fig.
2b, Fig. 3b), wherein said packaging (12, 22) com-
prises a material part which holds the insulating ma-
terial in said first shape as a result of the size of said
packaging, which material part encloses the insulat-
ing material part in a sleeve-like manner and com-
prises an exit opening (14, 24) for the insulating ma-
terial, characterized in that said packaging com-
prises a dimensionally stable material which deter-
mines the shape of the insulating material.

2. Sealing device according to Claim 1, wherein said
packaging comprises a cardboard material.

3. Sealing device according to one of the preceding
claims, wherein the length of said sleeve-shaped
packaging corresponds at least to the length of said
insulating material.

4. Sealing device according to one of the preceding
claims, wherein said packaging (12, 22) comprises
a removable closure.

5. Sealing device according to one of the preceding
claims, wherein a flexible container (9, 23) is ar-
ranged around said insulating material.
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6.

10.

11.

12.

13.

14.

Sealing device according to Claim 5, wherein the
maximum volume of said flexible container (9, 23) is
larger than the maximum volume of said insulation.

Sealing device according to one of the preceding
claims, wherein the insulating body comprises glass
wool.

Sealing device according to one of the preceding
claims, wherein said sealing body comprises a lay-
ered material.

Sealing device according to one of the preceding
claims, wherein said sealing body comprises a ma-
terial which expands upon an increase in tempera-
ture.

Combination comprising a sheet pile profile (4) and
a straight boundary surface (6) between which a
space (7) is defined, and a sealing body (11, 21)
made of mineral wool, which sealing body is ar-
ranged in said cavity under prestress and extends
beyond said space (7) on one side and there as-
sumes a larger cross section than said space (7).

Combination according to Claim 10, wherein said
sealing body comprises the sealing body according
to one of Claims 1-9.

Method for filling the cavity in the boundary between
a building part and a sheet pile profile (4) comprising
providing a sealing device (10, 20) for sealing said
cavity (5), wherein said sealing device comprises a
sealing body (11, 21), wherein said sealing body
comprises aresilientinsulating material which is pre-
stressed into a first compact shape (Fig. 2a, Fig. 3a)
and arranged inside a packaging (12, 22) which sur-
rounds the insulating material, wherein said insulat-
ing material adopts a second, expanded shape
which is complementary to the shape of said sheet
pile profile when said prestress ceases (Fig. 2b, Fig.
3b), wherein said packaging (12, 22) comprises a
material part which holds the insulating material in
said first shape as a result of the size of said pack-
aging, which material part encloses the insulating
material part in a sleeve-like manner and comprises
an exit opening (14, 24) for the insulating material,
arranging said sealing device in said space (5), re-
leasing the prestress caused by the packaging (12,
22) in keeping said insulating material in place.

Method according to Claim 12, wherein the release
of said prestress comprises removing said packag-
ing from said insulating material.

Method according to Claim 13, wherein said pack-
aging (12, 22) is sleeve-shaped and comprises
openings situated opposite one another, wherein
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said insulating material is held back by an opening
during removal of said packaging and emerges from
said packaging through the other opening.

Method according to one of Claims 12-14, compris-
ing introducing gripping means into the packaging,
using these to compress the insulating material and
removing the insulating material from the packaging,
followed by introducing said insulating material in the
compressed state in the boundary between said
building part and the sheet pile profile (4) using the
gripping means and removing the gripping means.

10

15

20

25

30

35

40

45

50

55

10



EP 2 420 633 A1

5 / 4 7 7

Fig 1

O ~ULL-

/

SIS S S S S S S S
Fig 2a

AN NN\
\YAVAVAVAVAVAY
IVAVAVAVAVAVAVA
AVAVAVAVAVAVAY,
VAVAVAVAVAVAVA|
\VAVAVAVAVAV/
'AVAVAVAVAVAY/
| \VAVAVAVAVAVA'
A" aVAVAVAVAV,
IVAVAVAVAVAVAVA
AVAVAVAVAVAVAVA e
VAVAVAVAVAVAVAV
AVAVAVAVAVAVAVA
\VAVAVAVAVAVAVAY
VAVAVAVAVAVAVAV
\VAVAVAVAVAVAVAY
YAVAVAVAVAVAVAV
\VAVAVAVAVAVAVA
'AVAVAVAVAVAVAY.
YAVAVAVAVAVAVA
VAVAVAVAVAVAY,

©

~The-12

11




EP 2 420 633 A1

Fig 2

~14

11

FATAVAVAYA 3

VAVAVAVAVAVAVATAVAVAVA'
AvAYAVAVAVAVAVAVAVAVAYA
AN NSNANANNNNA
\VAY, .VAVAVAVAVAVAVAVAVAY,
FAVAAVAVAVAVAVAVAY VAVA
| AYAVAVAVAVAVAV.AVAVAV'AVAVA

12

14



EP 2 420 633 A1

Fig 3a
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