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Description

[0001] The invention relates to a system for sealing a
space between an inner wall of a tubular opening and at
least one tube or duct at least partly received in the open-
ing such that a longitudinal direction of the opening and
a longitudinal direction of the at least one tube or duct
are substantially parallel to each other, wherein the sys-
tem comprises at least two segmental longitudinal parts
for forming a sealing plug which can be received in said
space, wherein the longitudinal parts are each of an elas-
tically deformable material and are each provided with
an outside which comprises a number of outer ribs
spaced apart in a longitudinal direction for realizing, in
use, annular contact surfaces which are each closed in
itself in a circumferential direction between the sealing
plug and the inner wall of the opening, and wherein, fur-
ther, each of the longitudinal parts is provided with an
inside comprising a number of inner ribs for realizing, in
use, annular contact surfaces which are each closed in
itself in a circumferential direction between the sealing
plug and the at least one tube or duct, wherein each of
the outer ribs is in transverse direction longer than any
of the inner ribs, wherein each of the number of inner ribs
is provided with an abutting surface that extends in the
longitudinal direction and that in use abuts one of the at
least one tube or duct, wherein each inner rib is on either
side of the abutting surface further provided with a sloped
surface which extends away from the abutting surface,
wherein the slope of each sloped surface encloses an
angle with a transverse direction of the segmental longi-
tudinal part such that bending of each inner rib is sub-
stantially inhibited when the longitudinal parts are insert-
ed in the said space.
[0002] A tubular opening as referred to hereinabove
may comprise a tubular passage in a floor, deck, wall or
partition. Another possibility is a tube in which another
tube is at least partly received. The longitudinal parts are
also referred to as shell parts. Substantially parallel is, in
any case, also understood to mean a situation in which
the axis of the opening and the axis of the tube or duct
received in the opening include an angle of about five
degrees.
[0003] Such a system is used for, for instance, two
tubes connected with each other through which a fluid
can flow. One of the tubes may, for instance, form a house
surface connection and have a smaller diameter than the
tube which forms the main line or is a branch thereof.
Such tubes may be used for, for instance, transport of
water, gas, oils, liquid chemicals, etc. A space located
between the tubes can then be sealed with a system as
described hereinabove. It is also possible that cables for,
for instance, telephone, electricity and television are fed
through such tubes connected with one another. Another
possibility is using the system as a sealing between glass
fiber cables and protective tubes. Such a system may
also be used with walls of buildings, in particular founda-
tion walls and floors but also roofs where, by means of

lost plastic tube parts, passages are left open in the
poured concrete through which the through ducts, such
as tubes for water or gas, or cables can be fed. Of course,
a passage may also be provided in a concrete plate with
the aid of a boring method. The space between the duct
and the inner wall of the lost tube part or the borehole
may later be sealed with such a system.
[0004] Further, such a system can be used in the con-
struction of new buildings and maintenance of ships and
offshore installations. Sections in such constructions are
usually formed by placing prefabricated partitions ac-
cording to a predetermined plan in the dock of the ship-
yard. Even before the partitions are placed, feed-through
tubes can be provided in the partitions, for instance with
the aid of a welding method. After the duct is fed through
a feed-through tube, the system described in the intro-
duction can be provided for sealing the space between
the inner wall of the feed-through tube and the fed-
through duct. The sealing plug thus formed then absorbs
the possible movement by deformation of the partition
during, for instance, a fire or an explosion. The sealing
plug further has a vibration-absorbing function so that
fatigue symptoms are avoided. The sealing plug is further
sound-insulating. In addition, a thermal insulation may
be obtained, especially when air is locked in a feed-
through tube between two of such plugs. It is further pos-
sible that the feed-through tube and the duct, cable or
tube fed through it are manufactured from different metal-
comprising materials. This is because there will be no
contact between the feed-through tube and the duct, ca-
ble or tube fed through it so that galvanic corrosion is at
least virtually precluded.
[0005] The annular space between an inner wall of a
tubular opening and at least one tube or duct is herein-
below often simply referred to as "the space". Inserting
the longitudinal parts into the space, is often simply re-
ferred to as "inserting".
[0006] WO 2004/111513 A1 describes a system for
sealing a space between an inner wall of a tubular open-
ing and at least one tube or duct at least partly received
in the opening. This system works generally speaking
well in the sense that it can sustain a large pressure when
inserted, even though it can be inserted with ease, and
most often even manually. However, it is regarded even
more advantageous if the system were to be applicable,
i.e. if the segmental longitudinal parts were to be insert-
able, in the space between an inner wall of a tubular
opening and at least one tube or duct, such that it can
sustain an even higher, without compromising on the
possibility to insert the system most often manually, and
with ease. When reference is made to a pressure the
system can sustain, or withstand in use, a pressure is
meant as applied to the part of the system, i.e. the part
of the sealing plug, that is inserted first.
[0007] An object of the invention is to provide a system
that is even more advantageous than for instance the
system described in WO 2004/111513 A1.
[0008] This object of the invention is achieved with a
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sealing system that is according to the preamble of claim
1 and that is further characterized in that the inner ribs
are adjacent each other in the longitudinal direction. Very
surprisingly it has been found that such a system can
with much more ease be inserted in the said space. It is
generally being found that such a system can be com-
pletely manually be inserted. Additional tools are hardly,
if at all, needed during the insertion of the plug. However,
a worker may prefer to use additional tools, instead of
his hands.
[0009] As the inner ribs are adjacent each other, the
inside is stiffer.
[0010] A certain part of the inside that is provided with
inner ribs is substantially completely provided with inner
ribs. It could be said that for that part the longitudinal
density of inner ribs is high.
[0011] Without wishing to be bound by any theory, it
is believed that the higher longitudinal density of inner
ribs inhibits bending of the longitudinal parts during in-
sertion. Even slight bending normally introduces extra
resistance against insertion of the longitudinal parts. As
a result of the reduction of bending, the longitudinal parts
of an embodiment according to the invention will be more
easily insertable in said space.
[0012] The inner ribs are not experienced as contrib-
uting much to resistance when the longitudinal parts are
inserted. This is believed to be a consequence of the
comparatively larger length of the outer ribs in transverse
direction and the high longitudinal density of the inner
ribs. When inserting a longitudinal part, some resistance
is experienced when an outer rib is just entering the space
into which the longitudinal part is to be placed. A worker,
manually or even with the aid of tools, inserting the lon-
gitudinal part, will at that moment have to push with great-
er effort. When, due to the greater effort, the pushing
forces exceed the resisting forces, the longitudinal part
will start moving into the space. As the force needed to
let the outer rib give way, is much higher than the force
needed to let an inner rib give way, there is with respect
to the inner rib a "surplus" of pushing force, and hence
the inner ribs enter the space without the worker noticing
pronounced increase of resistance.
[0013] It is also easier for a worker to insert a longitu-
dinal part according to such an embodiment as the worker
can increase deliberately the pushing force when the
worker sees that a next outer rib is about to enter the
space. This makes the insertion a job which can be car-
ried out in a well coordinated fashion in which extra force
is applied, when visibly needed, to give a satisfactory
result.
[0014] In an embodiment of a system according to the
invention the slope of the sloped surface is substantially
constant from the abutting surface from which it extends
away, up to a point where it meets a sloped surface of
an adjacent inner rib. The inner rib having sloped surfac-
es with a constant slope are thus free from a point at
which the inner rib may easily bend when the respective
longitudinal part is inserted. This also results in an rela-

tively easy and smooth insertion of the longitudinal part,
without an unexpected increase in resistance.
[0015] In an embodiment of a system according to the
invention each slope is substantially the same. This also
contributes to the experience that the forces needed to
overcome when inserting the longitudinal parts are some-
what predictable and do not suddenly rise. As a conse-
quence thereof the forces needed to overcome when in-
serting the longitudinal parts are not much affected by
the inside of the longitudinal parts. It is further believed
that when each slope, and in particular slopes on either
side of an abutting surface are substantially the same,
the abutting surface is believed substantially to be
pressed away into a substantially transverse direction.
Forces coinciding with such a translation are substantial-
ly directed into the transverse direction and do therefore
not as such counteract insertion of the longitudinal parts.
The frictional forces which are dependent on the normal
forces exerted on the abutting surface remain of course
playing a role and need to be overcome when inserting
the longitudinal parts.
[0016] In an embodiment of a system according to the
invention the angle enclosed by the slope and the longi-
tudinal direction is between 60° and 80°. It has turned
out that such slope is shallow enough to allow for a
smooth insertion of the longitudinal parts. Furthermore,
bending of the inner ribs is inhibited. It is preferred that
the angle is between 65 and 77°. This results in longitu-
dinal parts which are insertable in an even smoother fash-
ion. It is even more preferred that the angle is between
70° and 75°. The inside of the longitudinal parts virtually
slide into the said space when a pushing force is applied.
A worker inserting the longitudinal parts experiences rel-
atively little resistance that is clearly attributable to the
inner ribs. The pressure which the sealing system can
withstand when it has been inserted and has formed a
plug in the space, is not compromised by such inner ribs.
It will be discussed later that the unnoticed insertion of
the inner ribs do not imply that the inner ribs do not con-
tribute to resistance. It was measured that the inner ribs
do provide resistance against insertion, even though
hardly noticeable.
[0017] Preferably a sealing system according to the
invention is characterized in that each of the longitudinal
parts is free from an inner rib on the inside at a first end
that is intended to be first inserted in the opening. This
allows for an easy insertion of the first end of the longi-
tudinal parts so that the longitudinal parts can be well
aligned for further insertion into the space, inhibiting
bending of the longitudinal parts when further insertion
occurs.
[0018] Preferably the first end is provided with a first
inner surface that extends in the longitudinal direction.
Hence very little, if at all, resistance is experienced when
initial insertion of the first end of longitudinal parts takes
place.
[0019] In an embodiment of a system according to the
invention the outside of each segmental longitudinal part
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comprises between a set of two neighbouring outer ribs
an outer surface that extends in the longitudinal direction.
This ensures that on the outer side of the longitudinal
parts, space unoccupied by the outer ribs is available for
outward movement of a part of the longitudinal part that
is situated between the outer ribs. This dispositioning of
a part of the longitudinal part, even though very small, is
thus facilitated.
[0020] Preferably an imaginary transverse plane of a
first type intersects both an outer surface and an abutting
surface. This has the advantage that the inner rib can
more easily be pressed into a transverse direction as the
outer surface ensures the availability of space into which
a part can be pressed that is itself pressed outwards by
the inner rib. Furthermore, with such a position of the
abutting surface of the inner rib, relative to the position
of the outer surface, it is ensured that immediately after
the insertion of the outer rib in the relevant space, an
inner rib is entering that space. When the longitudinal
part is pushed into the space so firmly that the outer rib
gives way, i.e. the outer rib bends to fit in the space, the
inner rib, which subsequently enters, is not experienced
to enhance the resistance against further insertion of the
inner rib. In other words, it will be experienced that the
inner rib enters more easily the space.
[0021] Preferably an outer surface and an abutting sur-
face which both intersect the same imaginary transverse
plane, have a similar length in the longitudinal direction.
This ensures that the space available on the outside of
the longitudinal parts and the material pressed outwards
on the inside from the longitudinal parts, is more or less
in balance. During insertion, the longitudinal part can rel-
atively easily be made "thinner" in the transverse direc-
tion. This contributes to the possibility of applying a sys-
tem according to the invention in a space having dimen-
sions that differ from the dimensions for which the system
is optimal in terms of insertion and pressure tightness.
[0022] An embodiment of a system according to the
invention is further characterized in that each of the lon-
gitudinal parts comprises at a second end an outer collar
that is intended, in use, to be placed against an outer
edge of the opening, and wherein, further, at least one
of the outer ribs substantially has the shape of a saw
tooth with a rising surface rising towards the second end.
Longitudinal parts with such outer ribs are easily insert-
able and provide within the space between the inner wall
of the opening and a duct or tube a plug which is able to
withstand a very high pressure.
[0023] Preferably a part of the rising surface adjoining
the top of the saw tooth is provided with a leveling with
respect to a part of the rising surface located farther from
the top, wherein the leveling includes an angle with the
longitudinal direction. It turns out that due to this leveling
the tolerances of the diameters of the opening are rather
large. As a result thereof, one "size" of a system, i.e. with
certain "diameters" of the outer ribs, can be used for a
number of differently sized openings. This save costs on
moulds for manufacturing the longitudinal parts of the

system. Inaccurate measurements of the diameter of the
opening is not necessarily a problem as the system can
cope with deviations of the diameter of the opening. Fur-
thermore, management of a stock of systems according
to the invention on for instance a shipyard will be much
easier. One particular size of a system will be suitable
for many more applications. This saves overhead costs.
[0024] It is possible that an embodiment of a system
according to the invention is further characterized in that
an imaginary transverse plane of a second type inter-
sects both a position between two adjacent inner ribs and
the leveling. This ensures that space is available on an
inside of each longitudinal part so that a part of the lon-
gitudinal part can be pressed in a direction of that space
when each longitudinal part is inserted. A part of the outer
rib provided with a leveling will be pressed inwardly into
the transverse direction. Space available between two
adjacent inner ribs can accommodate for this movement.
In practice, this may result in a slight change of the slopes
of the inner rib. The angle γ will become slightly larger.
In other words, also at the position of the imaginary trans-
verse plane of the second type the longitudinal part can
relatively easily be made "thinner" when inserting the lon-
gitudinal part. Furthermore, the position of the leveling
and the position at which two adjacent inner ribs adjoin,
ensures that when the longitudinal part is pushed into
the space so firmly that the leveling gives way, i.e. the
outer rib bends to fit in the space, another inner rib which
subsequently enters the space will follow straightaway.
The force, needed to let the outer rib entering the space,
is usually enough to also let the following inner rib enter
the space. After all, the force needed to let the outer rib
enter the space is often still applied when the outer rib
enters the space.
[0025] The invention will now be elucidated with refer-
ence to one or more examples depicted in a drawing, in
which:

Fig. 1 shows a cross section of a longitudinal part of
a system according to a first embodiment according
to the invention;
Fig. 1a shows in more detail part A of Fig. 1;
Fig. 2a shows in a schematic cross section of an
embodiment of a system according to the invention
a first partial cross section, and Fig. 2b shows a sec-
ond partial cross section, of a longitudinal part ac-
cording to Fig. 1a as received in a space between
an inner wall of a tubular opening and one tube or
duct received in the opening;
Fig. 3 shows a perspective view of an application of
a system according to the invention;
Fig. 4 shows a perspective view of a longitudinal part
of a second embodiment of a system according to
the invention;
Fig. 4a shows a perspective view of the second em-
bodiment of a complete system according to the in-
vention;
Figs. 4b-4e show schematically each a view in lon-
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gitudinal direction L of a third, fourth, fifth and sixth
embodiment of a system according to the invention,
respectively;
Fig. 5a shows a part of the cross section according
to Fig. 1 with preferred dimensions for a particular
embodiment;
Fig. 5b shows in more detail part B of Fig. 5a; and
Fig. 5c shows in more detail part C of Fig. 5a.

[0026] Like parts are in the drawing designated by like
reference symbols. Where a length of a dimension is
shown in the drawing, this length is expressed in millim-
eters and may apply to a particular embodiment. Often
other lengths are possible.
[0027] A system according to the invention comprises
at least two segmental longitudinal parts 1. An example
of a longitudinal part 1 of such a system is schematically
in cross-section in Fig. 1. An application of such a system
is shown in a first partial cross-sectional view in Fig. 2a
and in a second partial cross-sectional view in Fig. 2b.
An application of such a system is schematically shown
in a perspective view in Fig. 3.
[0028] Each of the longitudinal parts 1 is of an elasti-
cally deformable material. Further, each of the longitudi-
nal parts 1 is provided with an outside 2 which comprises
a number of outer ribs 3 spaced apart in a longitudinal
direction for realizing, in use, annular contact surfaces 4
which are closed in itself in a circumferential direction
(see Fig. 2a) between a sealing plug 5 formed with the
aid of the longitudinal parts 1 and an inner wall 6 of a
tubular opening 7. The term "spaced apart" encompass-
es a situation in which a substantial part of the ribs is
unconnected. It thus means that the space is available
between parts of the ribs. However, "spaced apart" does
not exclude a situation in which the ribs are adjacent each
other. Each of the longitudinal parts 1 is further provided
with an inside 29 comprising a number of inner ribs 30
for realizing, in use, angular contact surfaces 31 (see Fig.
2b) which are each closed in itself in a circumferential
direction between the sealing plug 5 and a tube 17. Tube
17, which may also be a duct, is received in the opening
such that a longitudinal direction of the opening 7 and a
longitudinal direction of the tube 17, are substantially par-
allel to each other.
[0029] Each of the outer ribs 3 is in a transverse direc-
tion T longer than any of the inner ribs 30.
[0030] Each inner rib 30 has preferably the shape of a
trapezium. Each of the inner ribs 30 is provided with an
abutting surface 32. That extends in the longitudinal di-
rection L and that in use abuts the tube 17. Each inner
rib 30 is on either side of the abutting surface 32 provided
with a sloped surface 52 which extends away from the
abutting surface 32. The slope of each sloped surface
encloses an angle γ (see Fig 1a), with a transverse di-
rection T of the segmental longitudinal part 1 such that
bending of each inner rib 30 is substantially inhibited
when the longitudinal part 1 is inserted. The insertion will
be described later.

[0031] The slope of the sloped surface 52 is substan-
tially constant from the abutting surface 32 from which it
extends up to a point where it meets a sloped surface of
an adjacent inner rib 30. Each slope of the sloped sur-
faces 52 of one of the inner ribs 30 is substantially the
same. The sloped surfaces 52 of the two adjacent inner
ribs 30 form together a V-shaped groove. In the example
shown all slopes of all inner ribs are substantially the
same. The angle γ, is between 60T and 80°, preferably
between 65T and 77° and even more preferably between
70T and 75°.
[0032] These inner ribs can relatively easily be pressed
into a transverse direction, even when the system is ap-
plied in a situation in which the tube in the opening is
much thicker than the thickness for which that system is
intended. The contact surfaces will in such a case be
much longer than in a case in which a thinner tube is
used. It may even be the case that the annular contact
surfaces become adjacent thinner, i.e. the inside of a
longitudinal part between inner ribs contributes to the
contact surface. In such situations the tube may touch
the first inner surface 53 and the second inner surface
56. The pressure the formed plug can in such a situation
sustain is of course much higher as compared to a situ-
ation with separated annular contact surfaces.
[0033] Each of the longitudinal parts 1 is free from an
inner rib 30 on the inside 29 at a first end 37 that is in-
tended to be first inserted. Inside 29 is at the first end 37
provided with a first inner surface 53 that extends in the
longitudinal direction L. The first inner surface 53 and a
meeting 54 of two inner ribs 30 coincide with one straight
virtual line VL1.
[0034] Each of the longitudinal parts 1 is free from an
inner rib 30 on the inside 29 at a second end 55 that is
intended in use to remain outside the opening into which
the system is inserted. The inside 29 is at a second end
55 provided with a second inner surface 56 that extend
in the longitudinal direction L. The second inner surface
55 and a meeting 54 of two inner ribs 30 coincide with
one straight virtual line VL2. An advantage of the lack of
an inner rib close to the second end 55 is that the inter-
action between the longitudinal parts, the inner wall of
the opening and the tube, result in local deformation that
is not extended towards a part of the plug that remains
in use outside the opening. The part of the plug that re-
mains in use outside the opening comprises a collar 9
and a flange 55 which will be discussed later, these parts
will not be deformed if the forces and their response are
balanced within the space formed between the opening
and the tube.
[0035] A system according to the invention comprises
two or more of such segmental longitudinal parts 1 for
sealing a space 16 between the inner wall 6 of the tubular
opening 7 and a tube 17 or duct at least partly received
in the opening 7, whose axis is substantially parallel to
the axis of the opening 7. With the system, a sealing plug
5 can be formed and be placed in the space 16. The
sealing plug 5 may also tightly enclose a tube 17 or duct
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(see Fig. 2a, 2b, and 3).
[0036] The outside 2 of each segmental longitudinal
part 1 comprises between the set of two neighbouring
outer ribs 3 an outer surface 2a that extends in the lon-
gitudinal direction L.
[0037] It is shown in Fig. 5a that an imaginary trans-
verse plane of a first type I intersects an outer surface
2a on the outside 2 and an abutting surface 32 on the
inside 29. The outer surface 2a and an abutting surface
32 which both intersect the same imaginary transverse
plane I, have a similar length in the longitudinal direction
L. Over the entire length in the longitudinal direction of
the outer surface 2a and/or the abutting surface 32 which
both intersect the same imaginary transverse plane I,
that outer surface 2a and that abutting surface 32 are
situated next to each other.
[0038] At the second end 55 the longitudinal part 1 is
provided with an outer collar 9 intended to be placed
against an outer edge 10 of the opening 7 in use (See
Figs. 2a and 2b). The collar 9 is part of a flange 99 which
is such that forces can be exerted into the flange for in-
serting the longitudinal parts 1. The flange 99 is prefer-
ably designed such that it can be placed against the outer
edge 10 of the opening 7. The appearance of the flange
can be designed in whatever way a designer would like
to. An example is shown in Fig 4a. After insertion, the
flange will remain visible in almost every use. The flange
has a thickness as a dimension in longitudinal direction
that allows for stability. Preferably the thickness is more
than 5 mm, and is larger when the plug itself is larger.
[0039] The outer ribs 3 each substantially have the
shape of a sawtooth 11 with a rising surface 12 rising
towards the second end 55. It is of course possible that
only one outer rib has the shape of a sawtooth, or that
some but not all outer ribs have the shape of a sawtooth.
In this example, all outer ribs have the shape of a saw-
tooth. A part 14 of the rising surface 12 adjoining the top
13 of the sawtooth 11, is, with respect to a part 20 of the
rising surface 12 located farther from the top 13, provided
with a leveling 15 which includes an angle with the lon-
gitudinal direction L. Each rising surface 12 is provided
with a pressing surface 15 adjoining a top 13 of the saw-
tooth 11. The pressing surface 15 includes an angle α
with the longitudinal direction L, which angle α is smaller
than an angle β included by a part 21 of the rising surface
12 located farther from the top 13 and the longitudinal
direction L. The angle α is in any case larger than zero.
[0040] A meeting 22 of the leveling 15 and the part 21
of the rising surface 12 located farther from the top 13
forms an outwardly directed bend 23 located in the rising
surface 12. Although, in this example, the bend is formed
by a meeting of straight surfaces, it is also possible that
the bend is formed by a meeting of surfaces which merge
more gradually with regard to the orientation of the sur-
faces.
[0041] A falling surface 24 of the sawtooth 11 is pro-
vided with a part 25 located relatively far from the top 13,
which is designed so as to be inclined towards the second

end 55 with respect to a part 26 of the falling surface 24
adjoining the top 13. The part 26 of the falling surface 24
adjoining the top 13 of the sawtooth 11 includes an angle
θ with the longitudinal direction L which is larger than the
angle ω included by the part 25 of the falling surface 24
located farther from the top 13 and the longitudinal direc-
tion L.
[0042] A meeting 27 of the part 26 of the falling surface
24 adjoining the top 13 of the sawtooth 11 and the part
25 of the falling surface 24 located farther from the top
forms an inwardly directed bend 28 located in the falling
surface 24. The bend 23 located in the rising surface 12
is located farther from the outside 2 than the bend 28
located in the falling surface 24. The note made herein-
above for bend 23 also holds true for bend 28 and a more
gradual merge from the part of the falling surface adjoin-
ing the top into the part of the falling surface located far-
ther from the top is therefore also understood to mean a
bend in this specification. It is further noted that it is also
possible to provide a sawtooth with a bend 28 in the falling
surface without the rising surface of the sawtooth com-
prising a leveling. For each feature of the falling surface,
it generally holds true that the feature may also be de-
signed with a sawtooth lacking one or some of the fea-
tures of the rising surface described in this specification.
[0043] Figs. 2a and 2b show perhaps in more detail
how the longitudinal parts 1 cooperate with the inner wall
6 of the opening 7 and the tube 17 at least partly received
in the opening. Fig. 2a shows the inner wall of the tubular
opening 7 in cross section, while the sealing plug 5
formed with the aid of the longitudinal parts 1 is shown
in a view such as it would be seen when one half of the
tubular opening 7 would have been removed. In general,
outside the tubular opening 7, the longitudinal parts are
tightly applied around the tube 17 and then, by a move-
ment in the longitudinal direction L, slide into the space
16 between the inner wall 6 of the tubular opening 7 and
the tube 17. At the first end, 37, each longitudinal part 1
comprises on the outside a run-in rib 36. The run-in rib
36 extends up to a first outer circumferential level that is
in transverse direction closer than a second outer cir-
cumferential level up to which each outer rib 3 extends
(see for example Fig 5b and fig 5c). The run-in rib 36 will
then be the first to contact the inner wall 6 of the tubular
opening 7. Upon pressing in the longitudinal direction L,
more inner ribs 3 will contact the inner wall 6 of the tubular
opening 7. Particularly the top 13 and at least a part of
the surface of the leveling 15 will contact the inner wall
6. In order to overcome frictional forces occurring during
this insertion it is most often necessary to provide the
longitudinal parts and/or the inner wall of the tubular
opening and/or tube 17 with a lubricant such as for in-
stance Vaseline or soft soap. Particularly when the inner
wall is manufactured from concrete, this provides a good
solution for reducing the high frictional forces. The lon-
gitudinal parts should be manually insertable. However,
in some cases, it may be necessary to move the sealing
plug 5 farther in the direction of the longitudinal direction
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L into the tubular opening 7 with for instance, a hammer.
The sealing plug 5 can no longer be moved farther in the
longitudinal direction L when the outer collar 9 is placed
against the outer edge 10 of the opening 7. This is be-
cause the dimensions of the outer collar hinder a further
movement in the longitudinal direction L. At least a part
of the surface of each leveling 15 will, in that case, be
pressed against the inner wall 6 of the tubular opening 7.
[0044] Fig. 2b also shows the inner wall 6 of the tubular
opening 7 in cross section. The sealing plug 5 received
in the tubular opening 7 is also shown in a same cross-
sectional plane. Only of the tube 17 at least partly re-
ceived in the tubular opening, a view is shown in which
the annular contact surfaces 31 formed with the aid of
the inner ribs 30 of the sealing plug 5 assembled from
the longitudinal parts 1 are shown as well. It will be clear
that any attempt to move the sealing plug 5 received in
the tubular opening 7 in a direction opposite to the lon-
gitudinal direction L will be counteracted by the friction
at the annular contact surfaces 31 between the inner ribs
30 and the tube 17 and the friction occurring at the contact
surfaces 4 closed upon themselves between at least a
part of each leveling 15 and an inner wall 6 of a tubular
opening 7. The frictional forces to overcome will be great-
est at the location of the top 13. Due to the leveling 15,
upon a compression of the sawtooth in the direction to-
wards the second end 55, the surface area of the contact
surface 4 will increase which entails that a still greater
force is needed to press the plug out of the tubular open-
ing 7 in the direction towards the second end 55. It has
been found that, in some cases, a sealing plug 5 assem-
bled from the system according to the invention holds
out up to at least a pressure of 7 bar exerted on the first
end 37.
[0045] Fig. 3 shows a perspective view of an applica-
tion of the system according to the invention. Here, a
sealing plug 5 assembled from the longitudinal parts 1
has been received in a space between an inner wall of
a tubular opening and a tube 17 at least partly received
in the opening. The axis of the tube 17 is substantially
parallel to the axis of the opening. The opening is not
visible because an outer collar located at the first front
end of the sealing plug 5 abuts the outer edge of the
opening. Of the tubular opening, only an outer wall 50 is
shown. In this case, the tubular opening is a part of a
tube of which the outer wall 50 is shown. However, it is
also possible that the tubular opening is formed in a wall.
[0046] As indicated above, fig. 4 shows a perspective
view of a longitudinal part of an embodiment of a system
according to the invention.
[0047] It is possible that the system according to the
invention comprises two, three, four, five, six or even
more longitudinal parts. Of a system comprising two lon-
gitudinal parts, Fig. 4a shows a view of the second end
55 of the longitudinal parts 1 assembled into a sealing
plug. Figs. 4b-4e show schematically each a system ac-
cording to the invention with three, five, six and nine lon-
gitudinal parts, respectively. Each of the longitudinal

parts 1 comprises at least two inner surfaces 41, while
each of these inner surfaces 41 is provided with a recess
42 extending in the longitudinal direction L for being able
to at least partly enclose one of the tubes 17 received in
the opening 7.
[0048] The longitudinal parts 1 of the system according
to the invention are preferably substantially identical to
one another.
[0049] Fig. 5a shows a cross section of a part that is
similar to a part shown in Fig. 1. It applies in particular
that the part shown in Fig. 5a has preferred dimensions
for a system forming a plug suitable for an opening having
a diameter of 60 mm and a tube having a diameter of 28
mm. Fig. 5b and Fig. 5c show in more detail likely dimen-
sions of the parts B and C of Fig. 5a.
[0050] It will be clear that the preferred dimensions of
the longitudinal parts depend on the dimensions of the
opening and the dimensions and number of tubes re-
ceived in the opening. It is for instance also possible that
for larger systems more inner and outer ribs are applied.
[0051] In Fig. 5a is further visible that an imaginary
transverse plane of a second type II intersects both a
position 45 between two adjacent inner ribs 30 and the
leveling 15.
[0052] In fig. 5a is further shown that one of the inner
ribs 30 has a part with a largest transverse height with
such a position along the longitudinal direction L that
when that one outer rib 30 has during insertion of longi-
tudinal part just completely been inserted in space 16,
the part with the largest transverse height of that one
inner rib has at least partly been inserted in space 16 or
is just about to be inserted in space 16. The part with the
largest transverse height may be the abutting surface 32.
However this positional relationship between the largest
transverse height of an inner rib and an outer rib may
also apply to an inner rib having a shape that differs from
the trapezium shape. It is also possible that this positional
relationship along the longitudinal direction between the
outer rib and the largest transverse height of an inner rib
is applied in an embodiment not having the inner ribs
adjacent each other.
[0053] When inserting a longitudinal part (1), some re-
sistance is experienced when an outer rib (3) is just en-
tering the space into which the longitudinal part is to be
placed. A worker manually, or even with the aid of tools,
inserting the longitudinal part (1), will at that moment have
to push with greater effort. When due to the greater effort,
the pushing forces exceed the resisting forces, the lon-
gitudinal part (1) will start moving inwards. The high push-
ing force is normally still being applied when the outer rib
(3) has just completely been inserted in the space, and
is large enough to exceed the resisting forces which ac-
company the insertion of the part of the inner rib (30) that
has the largest height in transverse direction (T). Hence,
the insertion of the inner rib (30), or rather the insertion
of the part of the inner rib (30) that has the largest height
in transverse direction (T), is experienced as insertable
with ease. The resistance to insertion as originating from
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that largest height of the inner rib (30), if occurring at all,
will be negligible in comparison to the resistance origi-
nating from the top of the outer rib (3). As the worker can
increase deliberately the pushing force when the worker
sees that an outer rib (3) is about to enter the space, the
insertion can be carried out in a well coordinated fashion
in which extra force is applied when visibly needed.
[0054] This extra force will be enough to also allow for
the insertion of the inner rib, so that the worker only needs
to increase the pushing forces when visibly needed. In-
creasing forces each time an outer rib (3) is about to enter
the space, allows for a well coordinated actively, making
the job of inserting an efficient job.
[0055] For a visualization of the interaction between
the inner wall 6, the tube 17 and the plug as inserted in
the space between the inner wall 6 and tube 17, reference
is made to the schematic diagrams shown in Fig. 2a and
2b.
[0056] It is to be noted that the falling surfaces 24 are
in these schematic figures 2a and 2b shown to be strictly
parallel to the transverse direction. However, it is likely
that the falling surface 24 is in reality somewhat parallel
to the rising surface 12 and that consequently an outer
annular contact surface formed initially between the outer
rib and the inner wall 6 during insertion, will in longitudinal
direction overlap with an immediately following inner an-
nular contact surface between an inner rib and the tube
17.
[0057] For such an embodiment it further applies that
the sawtooth may have a top 13 that is situated along
the longitudinal direction such that when that one outer
rib 3 is not inserted in space 16, top 13 is situated some-
what closer towards the first end 37 than the part with
the largest transverse height of that one inner rib 30.
When the longitudinal parts are inserted, the top 13 will
be forced to bend somewhat towards the second end 55.
The top 13 and largest transverse height of the inner rib
may then be at a similar distance from the second or first
end. In other words, during insertion the top 13, may in-
tersect with an imaginary transverse plane that intersects
the largest transverse height of an inner rib. This leads
to the experience that during insertion only the outer ribs
are "felt" to give resistance against insertion. A worker
inserting such longitudinal parts can increase a pushing
force in correspondence with the insertion of an outer rib,
making the job very managable.
[0058] Such an embodiment has the advantage that
during insertion it is likely that both the top and the largest
height of the inner rib (30) enter the space together, as
the top will then bend slightly towards the second end
(55).
[0059] The closer the top of the outer rib (3) and the
largest height of the inner rib (30) are along the longitu-
dinal direction during insertion, the less likely it is that the
largest height of the inner rib (30) is separately giving
rise to an increase in the pushing force as needed during
progression of the insertion.
[0060] It may further apply that that one inner rib 30

may be provided with an abutting surface 32 that extends
in the longitudinal direction L and that in use abuts tube
17. The outside of each segmental longitudinal part com-
prises between a set of two neighbouring outer ribs 3 in
an outer surface 2a that substantially extends in the lon-
gitudinal direction L the imaginary transverse plane I of
the first type intersects the outer surface 2a on the outside
2 and that abutting surface 32. The transverse plane of
the first type I may intersect the outer surface 2a at a
position at which the outer surface 2a adjoins the falling
surface of the outer rib 3.
[0061] It may further apply that the inner rib 30 is pro-
vided with a sloped surface 52 extending towards the
part with the largest transverse height, wherein the trans-
verse plane of the first type I intersects the abutting sur-
face 32 at a position at which the sloped surface 52 ad-
joins the abutting surface 32. It turns out that these po-
sitional realtionships lead to optimal use of a surplus of
the pushing force, provided by a worker when inserting
an outer rib in the space.
[0062] Above, it is explained that the inner rib is during
insertion of the longitudinal part not experienced as con-
tributing to the resistance against insertion of the longi-
tudinal part. Experiments have shown that indeed the
forces needed to insert the longitudinal parts sharply in-
crease when an outer rib is being inserted. Such an in-
crease was not observed when an inner rib is inserted.
However, when the longitudinal parts are first inserted in
an opening in which as yet no tube is received, and sec-
ondly a tube is pressed into the plug as formed in the
opening by the longitudinal parts, the forces needed to
insert the tube, increase sharply each time the tube is
passing an inner rib. In other words, the inner ribs do
provide resistance, although not experienced. When the
system is applied in an opening having a diameter smaller
than the diameter for which the system is ideally intended,
this effect is even more pronounced. When the system
is applied in a opening having a diameter larger than the
diameter for which the system is ideally intended, this
effect is likely to be somewhat less pronounced, i.e. the
resistance of the inner ribs may be experienced to a minor
extent. When the system is applied for sealing an opening
with therein a tube having a diameter smaller than the
diameter for which the system is ideally intended, the
effect of not experiencing the inner tube is more pro-
nounced. When the system is applied for sealing an
opening with therein a tube having a diameter larger than
the diameter for which the system is ideally intended, the
effect is less pronounced, i.e. the resistance of the inner
ribs may be experienced to a minor extent.
[0063] Another advantage of a system according to
the invention became apparent during these experi-
ments. The plug formed by the longitudinal parts does
not move even though a tube is inserted into the plug. It
turns out that this advantage applies to axial movements
of the tube, but also to off-axis movements. The system
is applicable in situations where the tube is moving within
the plug, without compromising on the pressure tightness
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or insertability of plug or tube.
[0064] Longitudinal parts 1 will usually be manufac-
tured from at least somewhat compressible material,
such as for instance rubber, preferably rubber with a
shore A hardness in a hardness window ranging from 65
up to 75°, preferably 68-72° and even more preferably
of 70°. An advantage of rubber is that its volume can
hardly change, if at all. The invention can advantageously
use this property of rubber. In use the longitudinal parts
of an embodiment of a system according to the invention
force, in use, parts to occupy space so as to enhance
the pressure tightness and the insertability. The rubber
is preferably of a fire-resistant quality. The rubber may
be designed such that it expands upon exposure to ele-
vated temperatures. It is also possible to use a silicone
rubber. An electrically conductive rubber is also among
the possibilities. The system may have a gastight and
watertight design due to manufacture from a suitable ma-
terial, but may also have a fireproof, gastight and water-
tight design. During the manufacture of longitudinal parts
1, use will usually be made of a mold suitable for this
purpose. Such a production process is known per se.
Both injection molding and compression molding may be
used.
[0065] For an example of a possible use of the system
reference is made to fig. 7 of WO 2004/111513 A1 and
the description therein accompanying fig. 7.
[0066] The invention is by no means limited to the ex-
emplary embodiments shown. Many variants are possi-
ble. The outer collar may have any desired shape. The
outer collar may, for instance, be designed such that the
sealing plug is provided with a rectangular outer collar,
for instance square with somewhat rounded angles. The
thickness of the outer collar, the distance over which the
outer collar extends in the longitudinal direction L, is pref-
erably such that the shape of the sealing plug near the
outer collar is preserved in use and the sealing plug can-
not be pressed into the tubular opening.
[0067] As indicated above, outer ribs may also be ad-
jacent each other. This is still understood to be spaced
apart. Although not explicitly described, it is indicated that
the shape and/or positioning of the inner ribs with respect
to each other may also be applied to the outer ribs.
[0068] Although, preferably, the sealing plug 5 has a
substantially cylindrical design, a deviation from this
shape is also among the possibilities. Thus, the system
can be designed such that the system is suitable for tu-
bular openings which are quadrangular and/or rectangu-
lar. Embodiments suitable for multiangular tubular open-
ings are not precluded either. Even embodiments for oth-
er non-circular, such as for instance oval-shaped tube
openings, are among the possibilities. The same holds
true for the suitability with regard to cables, ducts or tubes
to be fed through the tubular opening. The system can
be designed such that, in use, tubes and the like with a
cross section deviating from a circular shape can be en-
closed by the sealing plug. If desired, a skilled person
will be able to adjust the dimensions and dimensioning

to the circumstances within the scope of the invention.

Claims

1. A system for sealing a space between an inner wall
(6) of a tubular opening (7) and at least one tube or
duct (17) at least partly received in the opening (7)
such that a longitudinal direction (L) of the opening
(7) and a longitudinal direction (L) of the at least one
tube or duct (17) are substantially parallel to each
other, wherein the system comprises at least two
segmental longitudinal parts (1) for forming a sealing
plug (5) which can be received in said space, wherein
the longitudinal parts (1) are each of an elastically
deformable material and are each provided with an
outside (2) which comprises a number of outer ribs
(3) spaced apart in a longitudinal direction (L) for
realizing, in use, annular contact surfaces (4) which
are each closed in itself in a circumferential direction
between the sealing plug (5) and the inner wall (16)
of the opening (7), and wherein, further, each of the
longitudinal parts (1) is provided with an inside (29)
comprising a number of inner ribs (30) for realizing,
in use, annular contact surfaces (31) which are each
closed in itself in a circumferential direction between
the sealing plug (5) and the at least one tube or duct
(17), wherein each of the outer ribs (3) is in trans-
verse direction (T) longer than any of the inner ribs
(30), wherein each of the inner ribs (30) is provided
with an abutting surface (32) that extends in the lon-
gitudinal direction (L) and that in use abuts one of
the at least one tube or duct (17), wherein each inner
rib (30) is on either side of the abutting surface (32)
further provided with a sloped surface (52) which ex-
tends away from the abutting surface (32), wherein
the slope of each sloped surface (52) encloses an
angle (X) with a transverse direction (T) of the seg-
mental longitudinal part (1) such that bending of each
inner rib (30) is substantially inhibited when the lon-
gitudinal parts (1) are inserted in the said space,
characterized in that, the inner ribs (30) are adja-
cent each other in the longitudinal direction (L).

2. A system according to claim 1, wherein the slope of
the sloped surface (52) is substantially constant from
the abutting surface (32) from which it extends away
up to a point where it meets a sloped surface (52) of
an adjacent inner rib (30).

3. A system according to claim 2, wherein each slope
of the sloped surfaces (52) of one of the inner ribs
(30) is substantially the same.

4. A system according to claim 1, 2 or 3 wherein two
sloped surfaces (52) of two adjacent inner ribs (30)
form together a V-shaped groove.
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5. A system according to claim 3 or 4, wherein all slopes
are substantially the same.

6. A system according to any one of the preceding
claims, wherein the angle (X) is between 60 and 80
degrees, preferably between 65 and 77 degrees and
even more preferably between 70 and 75 degrees.

7. A system according to any one of the preceding
claims, wherein each of the longitudinal parts (1) is
free from an inner rib (30) on the inside (29) at a first
end (37) that is intended to be first inserted in the
opening (7).

8. A system according to claim 7, wherein the inside
(29) is at the first end (37) provided with a first inner
surface (53) that extends in the longitudinal direction
(L) .

9. A system according to claim 8, wherein the first inner
surface (53) and a meeting of two inner ribs (30)
coincide with one straight virtual line (VL1).

10. A system according to any one of the preceding
claims, wherein each of the longitudinal parts (1) is
free from an inner rib (30) on the inside (29) at a
second end (55) that is intended in use to remain
outside the opening (7).

11. A system according to claim 10, wherein the inside
(29) is at the second end (55) provided with a second
inner surface (56) that extends in the longitudinal
direction (L).

12. A system according to claim 11, wherein the second
inner surface (56) and a meeting of two inner ribs
(30) coincide with one straight virtual line (VL2).

13. A system according to any one of the preceding
claims, wherein the outside (30) of each segmental
longitudinal part (1) comprises between a set of two
neighbouring outer ribs (3) an outer surface (2a) that
extends in the longitudinal direction (L).

14. A system according to claim 13, wherein an imagi-
nary transverse plane of a first type (I) intersects an
outer surface (2a) on the outside (2) and an abutting
surface (32) on the inside (29).

15. A system according to claim 14, wherein an outer
surface (2a) and an abutting surface (32) which both
intersect the same imaginary transverse plane (I)
have a similar length in the longitudinal direction (L).

16. A system according to claim 14 or 15, wherein over
the entire length in the longitudinal direction (L) of
the outer surface (2a) and/or the abutting surface
(32) which both intersect the same imaginary trans-

verse plane (I), that outer surface (2a) and that abut-
ting surface (32) are situated next to each other.

17. A system according to any one of the preceding
claims wherein each of the longitudinal parts com-
prises at a second end (55) an outer collar (9) in-
tended in use to be placed against an outer edge
(10) of the opening (7), and wherein, further, at least
one of the outer ribs (3) substantially has the shape
of a sawtooth (11) with a rising surface (12) rising
towards the second end (55).

18. A system according to claim 17, wherein a part (14)
of the rising surface (12) adjoining the top (13) of the
sawtooth (11) is provided with a leveling (15) with
respect to a part (20) of the rising surface (12) located
farther from the top (13), wherein the leveling (15)
includes an angle with the longitudinal direction (L).

Patentansprüche

1. System zum Versiegeln eines Raumes zwischen ei-
ner inneren Wand (6) einer rohrförmigen Öffnung (7)
und zumindest einem Rohr oder Kanal (17), das/der
zumindest teilweise in der Öffnung (7) aufgenom-
men ist, so dass eine Längsrichtung (L) der Öffnung
(7) und eine Längsrichtung (L) des zumindest einen
Rohrs oder Kanals (17) zueinander im Wesentlichen
parallel sind, bei dem das System zumindest zwei
längliche Segmentteile (1) zum Ausbilden eines Ver-
siegelungsstopfens (5) umfasst, welcher in dem
Raum aufgenommen werden kann, bei dem jedes
der länglichen Segmentteile (1) aus einem elastisch
verformbaren Material ausgebildet ist und mit einer
Außenseite (2) versehen ist, die eine Anzahl an äu-
ßeren Rippen (3) umfasst, die in Längsrichtung (L)
beabstandet sind, zum Verwirklichen von ringförmi-
gen Kontaktoberflächen (4) im Gebrauch zwischen
dem Versiegelungsstopfen (5) und der inneren
Wand (16) der Öffnung (7), welche jeweils in sich
selbst in einer Umfangsrichtung geschlossen sind,
und bei dem ferner jeder der länglichen Teile (1) mit
einer Innenseite (29) versehen ist, die eine Anzahl
an inneren Rippen (30) umfasst, zum Verwirklichen
von ringförmigen Kontaktoberflächen (31) im Ge-
brauch zwischen dem Versiegelungsstopfen (5)
dem zumindest einen Rohr oder Kanal (17), welche
jede in sich selbst in einer Umfangsrichtung ge-
schlossen sind, bei dem jede der äußeren Rippen in
Querrichtung länger als jede innere Rippe (30) ist,
bei dem jede der inneren Rippen (30) mit einer An-
stoßoberfläche (32) versehen ist, die sich in Längs-
richtung (L) erstreckt und die im Gebrauch gegen
zumindest eines des zumindest einen Rohrs oder
Kanals (17) anstößt, bei dem jede innere Rippe (30)
an jeder Seite der Anstoßoberfläche (32) ferner mit
einer geneigten Oberfläche (52) versehen ist, wel-
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che sich von der Anstoßoberfläche (32) weg er-
streckt, wobei die Neigung jeder geneigten Oberflä-
che (52) einen Winkel X mit einer Querrichtung (T)
des länglichen Segmentteils (1) einschließt, so dass
das Biegen der inneren Rippe (30) im Wesentlichen
verhindert wird, wenn die länglichen Teile (1) in dem
Raum eingesetzt sind,
dadurch gekennzeichnet, dass
die inneren Rippen (30) zueinander in Längsrichtung
benachbart sind.

2. System nach Anspruch 1, bei dem die Neigung der
geneigten Oberfläche (52) im Wesentlichen kon-
stant ist, von der Anstoßoberfläche (32), von der sie
sich weg erstreckt, bis zu einem Punkt, an dem sie
eine geneigte Oberfläche (52) einer benachbarten
inneren Rippe (30) trifft.

3. System nach Anspruch 2, bei dem jede Neigung der
geneigten Oberflächen (52) von einer der inneren
Rippen (30) im Wesentlichen die gleiche ist.

4. System nach Anspruch 1, 2 oder 3, bei dem zwei
geneigte Oberflächen (52) von zwei benachbarten
inneren Rippen (30) zusammen eine V-förmige Nut
ausbilden.

5. System nach Anspruch 3 oder 4, bei dem alle Nei-
gungen im Wesentlichen gleich sind.

6. System nach einem der vorhergehenden Ansprü-
che, bei dem der Winkel (X) zwischen 60° und 80°
Grad liegt, vorzugsweise zwischen 65° und 77° Grad
liegt und weiter vorzugsweise zwischen 70° und 75°
Grad liegt

7. System nach einem der vorhergehenden Ansprü-
che, bei dem jeder der länglichen Teile (1) auf der
Innenseite an einem ersten Ende (37), welches als
erstes in die Öffnung (7) eingesetzt werden soll,
ohne eine innere Rippe (30) ist.

8. System nach Anspruch 7, bei dem die Innenseite
(29) an einem ersten Ende (37) mit einer ersten in-
neren Oberfläche (53) versehen ist, die sich in
Längsrichtung (L) erstreckt.

9. System nach Anspruch 8, bei dem die erste innere
Oberfläche (53) und ein Treffpunkt von zwei inneren
Rippen (30) mit einer geraden virtuellen Linie (VL1)
übereinstimmen.

10. System nach einem der vorhergehenden Ansprü-
che, bei dem jeder der länglichen Teile (1) auf der
Innenseite an einem zweiten Ende (37), welches im
Gebrauch außerhalb der Öffnung (7) verbleiben soll,
ohne eine innere Rippe (30) ist.

11. System nach Anspruch 10, bei dem die Innenseite
(29) an einem zweiten Ende mit einer zweiten inne-
ren Oberfläche (56) versehen ist, die sich in Längs-
richtung (L) erstreckt.

12. System nach Anspruch 11, bei dem die zweite innere
Oberfläche (56) und eine Treffpunkt von zwei inne-
ren Rippen (30) mit einer geraden virtuellen Linie
(VL2) übereinstimmen.

13. System nach einem der vorhergehenden Ansprü-
che, bei dem die Außenseite (30) von jedem längli-
chen Segmentteil (1) zwischen zwei benachbarten
äußeren Rippen (3) eine äußere Oberfläche (2a) um-
fasst, die sich in Längsrichtung (L) erstreckt.

14. System nach Anspruch 13, bei dem eine imaginäre
Querebene des ersten Typs (I) eine äußere Ober-
fläche (2a) an der Außenseite (2) und eine
Anstoßoberfläche (32) an der Innenseite (29)
schneidet.

15. System nach Anspruch 14, bei dem eine äußere
Oberfläche (2a) und eine Anstoßoberfläche (32), die
beide die gleiche imaginäre Querebene (I) schnei-
den, in Längsrichtung (L) eine gleiche Länge aufwei-
sen.

16. System nach Anspruch 14 oder 15, bei dem über die
gesamte Länge in Längsrichtung (L) der äußeren
Oberfläche (2a) und/oder der Anstoßoberfläche
(32), die beide die gleiche imaginäre Querebene (I)
schneiden, die äußere Oberfläche (2a) und die An-
stoßoberfläche (32) nebeneinander angeordnet
sind.

17. System nach einem der vorhergehenden Ansprü-
che, bei dem jeder der länglichen Teile an einem
zweiten Ende (55) einen äußeren Kragen (9) um-
fasst, der im Gebrauch gegen eine Äußere kante
(10) der Öffnung (7) platziert werden soll, und bei
dem ferner zumindest eine der äußeren Rippen (3)
im Wesentlichen die Gestalt eines Sägezahns (11)
aufweist, mit einer ansteigenden Oberfläche (12),
die zu dem zweiten Ende (55) hin ansteigt.

18. System nach Anspruch 17, bei dem ein Teil (14) der
ansteigenden Oberfläche (12), der an die Spitze (13)
des Sägezahns (11) angrenzt, mit einer Angleichung
(15) versehen ist, in Bezug auf einen Teil (20) der
ansteigenden Oberfläche (12), der weiter entfernt
von der Spitze (13) angeordnet ist, wobei die Anglei-
chung (15) einen Winkel mit der Längsrichtung (L)
umfasst.
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Revendications

1. Système destiné à sceller un espace entre une paroi
interne (6) et une ouverture tubulaire (7) et au moins
un tube ou un conduit (17) au moins partiellement
reçu dans l’ouverture (7) de sorte qu’une direction
longitudinale (L) de l’ouverture (7) et qu’une direction
longitudinale (L) de l’au moins un tube ou conduit
(17) soient essentiellement parallèles l’une à l’autre,
où le système comprend au moins deux parties lon-
gitudinales segmentées (1) destinées à former un
plot de remplissage (5) qui peut être reçu dans ledit
espace, où les parties longitudinales (1) sont chacu-
ne d’un matériau élastiquement déformable et sont
chacune pourvues d’une partie extérieure (2) qui
comprend un nombre de nervures externes (3) éloi-
gnées dans une direction longitudinale (L) pour ob-
tenir, en cours d’utilisation, des surface annulaires
(4) de contact qui sont chacune fermées en elles-
mêmes dans une direction circonférentielle entre le
plot de remplissage (5) et la paroi interne (16) de
l’ouverture (7), et où, par ailleurs, chacune des par-
ties longitudinales (1) est pourvue d’une partie inté-
rieure (29) comprenant un nombre de nervures in-
ternes (30) pour obtenir, en cours d’utilisation, des
surfaces annulaires (31) de contact qui sont chacune
fermées en elles-mêmes dans une direction circon-
férentielle entre le plot de remplissage (5) et l’au
moins un tube ou conduit (17), où chacune des ner-
vures externes (3) est dans une direction transver-
sale (T) plus longue que l’une des nervures internes
(30), où chacune des nervures internes (30) est
pourvue d’une surface en butée (32) qui s’étend
dans la direction longitudinale (L) et qui, en cours
d’utilisation, est en butée contre l’un de l’au moins
un tube ou conduit (17), où chaque nervure interne
(30) est sur chaque côté de la surface en butée (32)
pourvue en outre d’une surface inclinée (52) qui
s’étend à l’écart de la surface en butée (32), où la
pente de chaque surface inclinée (52) renferme un
angle (x) avec une direction transversale (T) de la
partie longitudinale segmentée (1) de sorte que le
pli de chaque nervure interne (30) soit essentielle-
ment inhibé lorsque les parties longitudinales (1)
sont insérées dans ledit espace, caractérisé en ce
que, les nervures internes (30) sont adjacentes les
unes aux autres dans la direction longitudinale (L).

2. Système selon la revendication 1, où la pente de la
surface inclinée (52) est essentiellement constante
depuis la surface en butée (32) de laquelle elle
s’étend à l’écart jusqu’à un point où elle rencontre
une surface inclinée (52) d’une rainure interne adja-
cente (30).

3. Système selon la revendication 2, où chaque pente
de la surface inclinée (52) de l’une des nervures in-
ternes (30) est essentiellement la même.

4. Système selon la revendication 1, 2 ou 3, où deux
surfaces inclinées (52) de deux nervures internes
adjacentes (30) forment conjointement une rainure
en forme de V.

5. Système selon la revendication 3 ou 4, où toutes les
pentes sont essentiellement les mêmes.

6. Système selon l’une quelconque des revendications
précédentes, où l’angle (X) est compris entre 60 et
80 degrés, de préférence entre 65 et 77 degrés et
encore plus préférablement entre 70 et 75 degrés.

7. Système selon l’une quelconque des revendications
précédentes, où chacune des parties longitudinales
(1) ne contient pas de nervure interne (30) à l’inté-
rieur (29) au niveau d’une première extrémité (37)
qui est destinée à être d’abord insérée dans l’ouver-
ture (7).

8. Système selon la revendication 7, où la partie inté-
rieure (29) se trouve au niveau de la première extré-
mité (37) pourvue d’une première surface interne
(53) qui s’étend dans la direction longitudinale (L).

9. Système selon la revendication 8, où la première
surface interne (53) et une rencontre de deux ner-
vures internes (30) coïncident avec une ligne droite
virtuelle (VL1).

10. Système selon l’une quelconque des revendications
précédentes, où chacune des parties longitudinales
(1) ne contient pas de nervure interne (30) à l’inté-
rieur (29) au niveau d’une deuxième extrémité (55)
qui est destinée, en utilisation, à rester à l’extérieur
de l’ouverture (7).

11. Système selon la revendication 10, où la partie inté-
rieure (29) se trouve au niveau de la deuxième ex-
trémité (55) pourvue d’une deuxième surface interne
(56) qui s’étend dans la direction longitudinale (L).

12. Système selon la revendication 11, où la deuxième
surface interne (56) et une rencontre de deux ner-
vures internes (30) coïncident avec une ligne droite
virtuelle (VL2).

13. Système selon l’une quelconque des revendications
précédentes, où l’extérieur (30) de chaque partie lon-
gitudinale segmentée (1) comprend, entre un en-
semble de deux nervures externes voisines (3), une
surface externe (2a) qui s’étend dans la direction
longitudinale (L).

14. Système selon la revendication 13, où un plan trans-
versal imaginaire d’un premier type (I) croise une
surface externe (2a) à l’extérieur (2) et une surface
de butée (32) à l’intérieur (29).
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15. Système selon la revendication 14, où une surface
externe (2a) et une surface en butée (32) qui croisent
toutes deux le même plan transversal imaginaire (I)
ont une longueur similaire dans la direction longitu-
dinale (L).

16. Système selon la revendication 14 ou 15, où, sur
toute la longueur, dans la direction longitudinale (L)
de la surface externe (2a) et/ou la surface en butée
(32) qui croisent toutes deux le même plan transver-
sal imaginaire (I), cette surface externe (2a) et cette
surface en butée (32) sont situées l’une à côté de
l’autre.

17. Système selon l’une quelconque des revendications
précédentes, où chacune des parties longitudinales
comprend au niveau d’une deuxième extrémité (55)
un collier externe (9) destinée, en utilisation, à être
placée contre un bord externe (10) de l’ouverture
(7), et où, en outre, au moins l’une des nervures ex-
ternes (3) a essentiellement la forme d’une dent de
scie (11) avec une surface ascendante (12) s’élevant
vers la deuxième extrémité (55).

18. Système selon la revendication 17, où une partie
(14) de la surface ascendante (12) adjacente au
sommet (13) de la dent de scie (11) est pourvue d’un
nivellement (15) par rapport à une partie (20) de la
surface ascendante (12) située plus loin du sommet
(13), où le nivellement (15) comporte un angle avec
la direction longitudinale (L).
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