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SEAL

Technical Field
The present invention concerns a seal for a conduit going through an opening
in a wall.

Prior Art

A seal of this kind is a transit or lead-through for a conduit, such as a pipe or
cable, going through an opening in a wall.

The seal or transition should seal both inwardly against the conduit going
through the wall and outwardly against the inner surface of the opening of the wall.
Transitions or seals are previously known, where an elastic sealing material is placed
between two fittings. The fittings are arranged movable towards each other, normally by
means of a screw arrangement, whereby the sealing material placed between the fittings
will be compressed in an axial direction. By the compression in axial direction the
sealing material will expand in radial direction both inwards and outwards, if allowed.

In the prior art it is common to have one sealing part arranged to seal inwardly
against the conduit and one sealing part sealing outwardly against the inner surface of
the opening of the wall. One example of such a solution is shown in W(02004/070250.

Seals of this kind are used in many different environments, such as for
cabinets, technical shelters, junction boxes and machines and also decks and bulkheads
of ships. They are used in different industrial environments, such as automotive,
telecom, power generation and distribution as well as marine and offshore. The seal
may have to seal against fluid, gas, fire, rodents, termites, dust, moisture etc.

Summas

One object of the present invention is to have a less complex solution, which is
relatively easy to install. It should also be possible to use for a relatively wide diameter
range of the conduit to be received.

According to one aspect of the present invention the seal comprises a front
fitting, a rear fitting and a compressible part placed between the front fitting and the rear
fitting. The seal forms a transition for a conduit, such as a pipe, through a wall and is to
be placed in an opening of the wall. The conduit is received in a central through opening
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of the seal. In the mounted state the seal seals inwardly against the conduit and
outwardly against an inner surface of the opening of the wall. The axial extension of the
compressible part is larger than the thickness of the wall at the opening of the wall.

By the seal of the present invention installation from one side is possible.
Furthermore, by tightening screws connecting the front and rear fittings, the
compressible part will be compressed both inwards towards the conduit and outwards
towards the inner surface of the opening of the wall, in the same sequence. The
compressible part also functions to fasten the seal at the opening of the wall.

The seal will be held at the wall in use, in that the wall will be placed between
the compressible part and the front fitting,

Depending for instance on the dimensions of the conduit to be received, the
seal will be exposed to forces of different strengths. Generally speaking, the larger
diameter of the conduit the larger the forces will be. Therefore, the seal has somewhat
varying designs depending on the intended use. In this description three different
designs are shown, covering a wide range of the outer diameters of the conduit to be
received.

Further objects and advantages of the present invention will be obvious to a
person skilled in the art when reading the detailed description below of at present
preferred embodiments.

Brief Description of the Drawings

The present invention will be described further below by way of example and
with reference to the enclosed drawings. In the drawings:

Fig. 1 is a perspective view of a seal according to the present invention,
mounted in an opening of a wall and receiving a pipe;

Fig. 2 is a plan view of a first embodiment of the seal of the present invention;

Fig. 3 is a sectional view of the seal of Fig. 2;

Fig. 4 is a perspective view of the seal of Figs. 2 and 3;

Fig. 5 is a perspective view of a front fitting of the first embodiment;

Fig. 6 is a sectional view of the front fitting of Fig. 5;

Fig. 7 is a perspective view of a rear fitting of the first embodiment;

Fig. 8 is a sectional view of the rear fitting of Fig. 7;

Fig. 9 is a sectional view of a compressible part of the first embodiment;

Fig. 10 is a perspective view of a second embodiment of the seal of the present

invention;
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Fig. 11 is a sectional view of the seal of Fig. 10;

Fig. 12 is a perspective view of a front fitting of the second embodiment;

Fig. 13 is a sectional view of the front fitting of Fig. 12;

Fig. 14 is a perspective view of a rear fitting of the second embodiment;

Fig. 15 is a sectional view of the rear fitting of Fig. 14;

Fig. 16 is a sectional view of a compressible part of the second embodiment;

Fig. 17 is a perspective view of a third embodiment of the seal of the present
invention;

Fig. 18 is a sectional view of the seal of Fig. 17,

Fig. 19 is a perspective view of a front fitting of the third embodiment;

Fig. 20 1s a perspective view of a rear fitting of the third embodiment;

Fig. 21 is a sectional view of the rear fitting of Fig. 20; and

Fig. 22 is a sectional view of a compressible part of the third embodiment.

Detailed Description of Embodiments

The present invention has been developed for a pipe seal or a pipe transition,
but it could also be used as a transition for a relatively solid cable. For ease of
description the term "conduit" will generally be used, and it is to be construed to include
both pipe and cable. As used in this description "axial", "radial" and similar expressions
are in relation to a conduit received in the seal. The seal is to be mounted from one side
only and as used in this description the expression "front" refers to the side from which
the seal is to be mounted. Correspondingly the expression "rear" refers to the opposite
side.

Depending on the outer diameter of a conduit to be received, the different parts
of the seal have slightly different designs. In the shown embodiments there are three
different sizes, which will be referred to as small, medium and large sizes below.

The seal, whether it is of small, medium or large size, comprises three main
parts, a front fitting 1, 21, 41 a rear fitting 2, 22, 42 and a compressible part 3, 23, 43 to
be placed between the front fitting 1, 21, 41 and the rear fitting 2, 22, 42. In use the
front fitting 1, 21, 41 and the rear fitting 2, 22, 42 are moved toward each other by
means of a number of screws 15, whereby the compressible part 3, 23, 43 will be
compressed in axial direction and expand in radial direction. The expansion in radial
direction for the compressible part 3, 23, 43 is both inwardly and outwardly, if allowed.
In Fig. 1 a seal of medium size is shown mounted in an opening in a wall 16. Inside the
seal a pipe 17 is received. By the radial expansion the pressure of the compressible part



WO 2016/148625 PCT/SE2016/050200

10

15

20

25

30

35

3, 23, 43 will increase against the pipe 17 and the inner surface of the opening of the
wall 16.

In the shown embodiments the seals and its front fittings 1, 21, 41, rear fittings
2,22, 42 and compressible parts 3, 23, 43 all have a circular configuration in cross
section. In other embodiments the outer configuration of the seal or any of its main parts
may have another configuration, such as rectangular, polygonal or oval.

The seal of medium size and its different main parts are shown in Figs. 1-9.
The front fitting 1 of the seal of medium size has an inner folded edge 4 at an inner
central through opening 5 of the front fitting 1. The folded edge 4 protrudes from the
front fitting 1 in a direction about perpendicular to the adjacent part of the front fitting
1. In use the folded edge 4 is to be directed away from the rear fitting 2. The inner
through opening 5 is placed inside the folded edge 4 of the front fitting 1. The folded
edge 4 goes all the way around the inner through opening 5 and, thus, the folded edge 4
will in practice form the outer circumference of said inner through opening 5. The front
fitting 1 has also a number of further through openings 6, to receive fastening means.
The fastening means may be screws 15, as stated above. The front fitting 1 has also a
number of indication openings 7. Said indication openings 7 are used for indication of
compression and/or for identification. When the compressible part 3 is compressed
between the front fitting 1 and the rear fitting 2, the compressible part 3 will bulge into
said indication openings 7. Said bulging of the compressible part 3 into the indication
openings 7 will give an indication of the compression force when the screws 15 are
tightened. By giving each compressible part 3 a specific identification, it will for
instance be possible to establish a manufacturing site, a specific manufacturing batch
etc. in case of problem. Such specific identification can be placed to be positioned at
one of the indications openings 7 in use. The number of indication openings 7 may vary,
from one an upwards.

The rear fitting 2 has an outer folded edge 8 at the outer circumference. The
folded edge 8 of the rear fitting 2 is about perpendicular to the adjacent part of the rear
fitting 2. In use the folded edge 8 of the rear fitting 2 is to be directed towards the first
fitting 1. The rear fitting 2 has a central through opening 9. The rear fitting 2 also has a
number of through openings 10 for receiving the screws 15. The through openings 10
have threads for cooperation with the threads of the screws 15.

The compressible part 3 is normally made of rubber, but in practice any
compressible material may be used. The compressible part 3 has a central through
opening 11 and a number of through openings 12 to receive the screws 15. The
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compressible part 3 has an outer circumferential recess 13 at the end to be facing the rear
fitting 2. The outer recess 13 of the compressible part 3 is to receive the outer folded edge
8 of the rear fitting 2. At the side to be facing the front fitting 1, the compressible part 3
has an outer circumferential lip 14. The outer lip 14 is perpendicul ar
to the compressible part 3 and isto be placed between the front fitting 1 and the wall 16
when the seal is mounted. For the seal to function in the intended way, the height of the
compressible part 3 should be larger than the thickness of the wall 16 in which the seal is
to be mounted.
When assembling the seal the rear fitting 2 is placed with the outer folded edge

8 in the outer recess 13 at one end of the compressible part 3. The front fitting 1is
placed at the other end of the compressible part 3. For the assembly the through openings
6, for the screws 15, of thefront fitting 1 are placed in line with the through openings 12
of the compressible part 3 and the through openings 10 of the rear fitting 2. The screws 15
are then inserted through said trough openings 6, 12, 10 of the front
fitting 1, the compressible part 3 and the rear fitting 2, respectively. The screws 15 are
screwed into the threads of the openings 10 of the rear fitting 2 long enough to keep the
seal together but without any substantial compressing of the compressible part 3. In the
assembled sea the central through opening 5 of the front fitting 1 will be in line with the
central through opening 11 of the compressible part 3 and the central through
opening 9 of the rear fitting 2. The assembled seal will thereby have a central through
opening, formed by said central through openings 5, 11, 9 of the front fitting 1,
compressible part 3, and the rear fitting 2, respectively.

For the shown seal of medium size there are five screws 15, but a person
skilled in the art realises that any number of screws can be used.
In other embodiments the compressible part will have a design without any
outer circumferential recess and/or any outer circumferential lip. Thus, in one
embodiment the compressible part has the form of atube with a straight outer
circumference. At assembly the compressible part having no outer circumferential
recess is pressed into the areainside the outer folded edge 8 of the rear fitting 2.
The sedl of large size and its different main parts are shown in Figs. 10-16. The
front fitting 21 of the seal of medium size has an inner folded edge 24 at an inner central
through opening 26 of the front fitting 21 and an outer folded edge 25 at the outer
periphery of the front fitting 21. The folded edges 24, 25 protrude from the front fitting 21
in adirection about perpendicular to the adjacent part of the front fitting 21. In use
the folded edges 24, 25 are to be directed away from the rear fitting 22. The inner
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through opening 26 is placed inside the inner folded edge 24 of the front fitting 21. The
inner folded edge 24 goes all the way around the inner through opening 26 and, thus,
the inner folded edge 24 will in practice form the outer circumference of said inner
through opening 26. The outer folded edge 25 goes all the way around the front fitting
21. The front fitting 21 has also a number of through openings 27, to receive fastening
means. The fastening means may be screws 15, as stated above. The front fitting 21 has
also a number of indication openings 28. Said indication openings 28 are used for
indication of compression and/or for identification as indicated above for the seal of
medium size. The number of indication openings 28 may vary, from one an upwards.

The rear fitting 22 has an outer folded edge 29 at the outer circumference,
which outer folded edge 29 is about perpendicular to the adjacent part of the fitting 22.
In use the outer folded edge 29 of the rear fitting 22 is to be directed towards the first
fitting 21. The rear fitting 22 has also an inner folded edge 30, which is about
perpendicular to the adjacent part of the rear fitting 22. In use the inner folded edge 30
of the rear fitting 22 is to be directed away from the front fitting 21. The rear fitting 22
has a central through opening 31. The inner folded edge 30 of the rear fitting 22 goes all
the way around the central through opening 31 of the rear fitting 22. The rear fitting 22
also has a number of through openings 32 for receiving the screws 15. The through
openings 32 have threads for cooperation with the threads of the screws 15.

The function of the folded inner edge 30 is mainly to strengthen the rear fitting
22. In some embodiments the rear fitting 22 has no inner folded edge 30, for instance if
the extra strength is not needed.

The compressible part 23 is normally made of rubber, but in practice any
compressible material may be used. The compressible part 23 has a central through
opening 33 and a number of through openings to receive the screws 15. The
compressible part 23 has an outer circumferential recess 35 at the end to be facing the
rear fitting 22. The outer recess 35 of the compressible part 23 is to receive the outer
folded edge 29 of the rear fitting 22. At the side to be facing the front fitting 21, the
compressible part 23 has an outer circumferential lip 36. The outer lip 36 is
perpendicular to the compressible part 23 and is to be placed between the front fitting
21 and the wall 16 when the seal is mounted. For the seal to function in the intended
way, the height of the compressible part 23 should be larger than the thickness of the
wall 16 in which the seal is to be mounted.

When assembling the seal the rear fitting 22 is placed with the outer folded
edge 29 in the outer recess 35 at one end of the compressible part 23. The front fitting
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openings 27, for the screws 15, of the front fitting 21 are placed in line with the through
openings of the compressible part 23 and the through openings 32 of the rear fitting 22.
The screws 15 are then inserted through said trough openings 27, 32 of the front fitting
21, the compressible part 23 and the rear fitting 22, respectively. The screws 15 are
screwed into the threads of the openings 32 of the rear fitting 22 long enough to keep
the seal together but without any substantial compressing of the compressible part 23. In
the assembled seal the central through opening 26 of the front fitting 21 will be in line
with the central through opening 33 of the compressible part 23 and the central through
opening 31 of the rear fitting 22. The assembled seal will thereby have a central through
opening, formed by said central through openings 26, 33, 31 of the front fitting 21,
compressible part 23, and the rear fitting 22, respectively.

For the shown seal of medium size there are ten screws 15, but a person skilled
in the art realises that any number of screws can be used.

In other embodiments the compressible part will have a design without any
outer circumferential recess and/or any outer circumferential lip. Thus, in one
embodiment the compressible part has the form of a tube with a straight outer
circumference. At assembly the compressible part having no outer circumferential
recess is pressed into the area inside the outer folded edge 29 of the rear fitting 22.

The seal of small size and its different main parts are shown in Figs. 17-22.
The front fitting 41 of the seal of small size is straight and has no folded edges in
contrast to the front fittings 1, 21 of the other embodiments. The front fitting 41 has an
inner central through opening 44. The front fitting 41 has also a number of through
openings 45, to receive fastening means. The fastening means may be screws 15, as
stated above. The front fitting 41 has also a number of indication openings 46. Said
indication openings 46 are used for indication of compression and/or for identification
as indicated above for the seal of medium size. The number of indication openings 46
may vary, from one an upwards.

The rear fitting 42 has an outer folded edge 47 at the outer circumference,
which outer folded edge 47 is about perpendicular to the adjacent part of the rear fitting
42. In use the outer folded edge 47 of the rear fitting 42 is to be directed towards the
first fitting 41. The rear fitting 42 has a central through opening 48. The rear fitting 42
also has a number of through openings 49 for receiving the screws 15. The through
openings 49 have threads for cooperation with the threads of the screws 15.
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The compressible part 43 is normally made of rubber, but in practice any
compressible material may be used. The compressible part 43 has a central through
opening 50 and a number of through openings 51 to receive the screws 15. The
compressible part 43 has an outer circumferential recess 52 at the end to be facing the
rear fitting 42. The outer recess 52 of the compressible part 43 is to receive the outer
folded edge 47 of the rear fitting 42. At the side to be facing the front fitting 41, the
compressible part 43 has an outer circumferential lip 53. The outer lip 53 is
perpendicular to the compressible part 43 and is to be placed between the front fitting
41 and the wall 16 when the seal is mounted. For the seal to function in the intended
way, the height of the compressible part 43 should be larger than the thickness of the
wall 16 in which the seal is to be mounted.

When assembling the seal the rear fitting 42 is placed with the outer folded
edge 47 in the outer recess 52 at one end of the compressible part 43. The front fitting
41 is placed at the other end of the compressible part 43. For the assembly the through
openings 45, for the screws 15, of the front fitting 41 are placed in line with the through
openings 51 of the compressible part 43 and the through openings 49 of the rear fitting
42. The screws 15 are then inserted through said trough openings 45, 51, 49 of the front
fitting 41, the compressible part 43 and the rear fitting 42, respectively. The screws 15
are screwed into the threads of the openings 49 of the rear fitting 42 long enough to
keep the seal together but without any substantial compressing of the compressible part
43. In the assembled seal the central through opening 44 of the front fitting 41 will be in
line with the central through opening 50 of the compressible part 43 and the central
through opening 48 of the rear fitting 42. The assembled seal will thereby have a central
through opening, formed by said central through openings 44, 50, 48 of the front fitting
41, compressible part 43, and the rear fitting 42, respectively.

For the shown seal of medium size there are three screws 15, but a person
skilled in the art realises that any number of screws can be used.

In other embodiments the compressible part will have a design without any
outer circumferential recess and/or any outer circumferential lip. Thus, in one
embodiment the compressible part has the form of a tube with a straight outer
circumference. At assembly the compressible part having no outer circumferential
recess is pressed into the area inside the outer folded edge 47 of the rear fitting 42.

The seal of the present invention is to be used in connection with a conduit,
such as a pipe 17, going through an opening in a wall 16. In use the seal is placed in an
assembled condition surrounding the conduit and is then inserted into the opening of the
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wall 16. The radial play between the seal and the opening of the wall 16 is normally 1-
2mm. The radial play between the conduit and the inner circumference of the seal is
normally also 1-2mm. The seal is inserted with the rear fitting 2, 22, 42 first and is
pushed into the opening until the front fitting 1, 21, 41 is placed on the wall 16. The
outer diameter of the front fitting 1, 21, 41 is larger than the inner diameter of the
opening of the wall 16. The outer diameters of the rear fitting 2, 22, 42 and the
compressible part 3, 23, 43 respectively, are somewhat smaller than the inner diameter
of the opening of the wall 16. With the seal fully inserted into the opening of the wall,
the screws 15 are tightened. By tightening the screws 15, the rear fitting 2, 22, 42 and
the front fitting 1, 21, 41 will be moved towards each other, thereby compressing the
compressible part 3, 23, 43 in axial direction. By the compression in axial direction the
compressible part 3, 23, 43 will expand radially, both inwards towards the conduit and
outwardly towards the inner surface of the opening of the wall 16. The compressible
part 3, 23, 43 will expand outwardly under the rear side of the wall 16 as there is a
distance between the rear fitting 2, 22, 42 and the wall 16. Thus, a portion of the
compressible part 3, 23, 43 will abut the rear side of the wall 16 around the opening of
the wall 16. The compressible part 3, 23, 43 will normally also expand somewhat in
between the wall 16 and the front fitting 1, 21, 41 when compressed in axial direction.
Thus, the seal will seal both against the conduit and against the inner surface of the
opening of the wall 16. The seal will be kept in place by means of the front fitting 1, 21,
41 and the portion of the compressible part 3, 23, 43 that has expanded on the rear side
of the wall 16.

The compressible part 3, 23, 43 will also expand into the through openings 7,
28, 46 of the front fitting 1, 21, 41 not receiving any screw 15. This expansion into said
through openings can be used as a visual indication of the compression. It is also
possible to place marking on the compressible part 3, 23, 43 visible through at least one
of the through openings 7, 28, 46 not receiving any screw 15. Such marking can be used
for identification of maker, production batch etc. in case of malfunction, complaints etc.

In one embodiment nuts are fixed to the rear fitting 2, 22, 42 such as by
welding or soldering, at the through openings 10, 32, 49 of the rear fitting 2, 22, 42 for
cooperation with the screws 15.

In one example the three sizes of the seal described above cover conduit sizes

having an outer diameter in the interval from 12mm to 222mm.
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CLAIMS

1. A seal, comprising afront fitting (1, 21, 41), arear fitting (2, 22, 42) and a
compressible part (3, 23, 43) placed between the front fitting (1, 21, 41) and the rear
fitting (2, 22, 42), which seal is atransition for a conduit through awall (16), wherein
the conduit isreceived in a central through opening of the seal and wherein the sedl is
received in an opening of thewall (16), char act eri zed in that, when the seal is
mounted, the compressible part (3, 23, 43) seals inwards against the conduit and
outwards against an inner surface of the opening of the wall (16) and that the
compressible part (3, 23, 43) having an axial extension larger than the wall’ s thickness
at the opening of the wall (16).

2. The sedl of claim 1, wherein the rear fitting (2, 22, 42) has a circumferential
outer folded edge (8, 29, 47), which folded edge (8, 29, 47) is perpendicular to the
adjacent part of the rear fitting (2, 22, 42) and is directed towards the front fitting (1, 21,
41) in the assembled seal.

3. The seal of claim 1 or 2, wherein the compressible part (3, 23, 43) has an
outer circumferential recess (13, 35, 52) at one end and/or an outer circumferential lip
(14, 36, 53) at the opposite end, which lip (14, 36, 53) is perpendicular to the
compressible part (3, 23, 43).

4. The seal of any of the preceding claims, wherein the seal is assembled by
means of screws (15) going through openings (6, 27, 45) of the front fitting (1, 21, 41),
openings (12, 51) of the compressible part (3, 23, 43) and openings (10, 32, 49) of the
rear fitting (2, 22, 42), which openings (10, 32, 49) of therear fitting (2, 22, 42) are
threaded for cooperation with threads on the screws (15) and wherein the screws (15)
act to force the rear fitting (2, 22, 42) and the front fitting (1, 21, 41) toward each other
when the screws (15) are tightened.

5. The seal of any of claims 2-4, wherein one end of the compressible part (3,
23, 43) is placed inside the outer folded edge (8, 29, 47) of the rear fitting (2, 22, 42).

6. The seal of any of the preceding claims, wherein the central through opening
of the seal isformed of a central through opening (5, 26, 44) of the front fitting (1, 21,
41) , acentra through opening (11, 33, 50) of the compressible part (3, 23, 43) and a
central through opening (9, 31, 48) of therear fitting (2, 22, 42).

7. The seal of any of the preceding claims, wherein the front fitting (1, 21, 41)
has one or more indication openings (7, 28, 46).

8. The seal of claim 6 or 7, wherein the front fitting (1, 21) has an inner folded
edge (4, 24) at the outer circumference of the central through opening (5, 26) of the
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front fitting (1, 21), which folded edge (4, 24) is perpendicular to the adjacent part of
the front fitting (1, 21) and is directed away from the rear fitting (2, 22) in the
assembled seal.

9. The seal of any of the preceding claims, wherein the front fitting (21) has an
outer folded edge (25) at the outer circumference of the front fitting (21) and which
folded edge (25) is perpendicular to the adjacent part of the front fitting (21).

10. The sedl of any of claims 6-9, wherein the rear fitting (22) has an inner
folded edge (30) surrounding the central through opening (31) of the rear fitting (22),
wherein the inner folded edge (30) is perpendicular to the adjacent part of the rear
fitting (22) and wherein the inner folded edge (30) is directed away from the front
fitting (21) in the assembled sedl.

11. The seal of any of the preceding claims, wherein the conduit is a pipe (17).



