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SEAL WITH DIFFERENT COMPRESSIONS

Technical Field

The present invention concerns a seal with different compressions. Wherein the
seal has parts of different material, which different parts are to be compressed with
different forces.

Background
It is known to use a cylindrical seal for sealing a cable or pipe going through an

opening of some kind of partition. Such a cylindrical seal may comprise a compressible
part and fittings at opposite ends of the compressible part. In use the seal is placed
around the cable or pipe inside the opening of the partition, where after the
compressible part is compressed by the fittings being moved towards each other by
means of screws. As the compressible part is compressed in axial direction, it expands
in radial direction both inwards and outwards, to seal inwards against the cable or pipe
and outwards against the opening of the partition.

Seals of this kind are normally placed directly in an opening in the partition or
in a sleeve received in the opening of the partition. The partition could be a deck or
bulkhead of a ship, a wall of a cabinet, a technical shelter, a junction box or a machine,
or a wall, floor or roof of a building.

In seals for cables or pipes going through an opening of some kind of partition,
it is sometimes a need for sealing material having different properties. It can for
example be a need for sealing against water pressure and fire at the same transition.
Other properties may also be wanted, resulting in materials having different properties.
However, such materials may have large differences in mechanical properties. For
example, a very porous material together with a high density material. Thus, to function
optimally the different sealing materials may need and/or withstand different

compressing forces.

Summary
In view of the above one object of the present invention is to provide a seal

wherein different sealing materials having different properties may be compressed
irrespectively of each other. It could also be expressed as a possibility to combine
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materials with different properties in one single product with controlled compression
(for example 30° Shore A in combination with 90° Shore A).

According to one aspect of the invention, a seal is formed of two identical seal
halves. Each seal half comprises a front fitting, a rear fitting, a compressible part placed
between the front fitting and the rear fitting and a number of screws going through
openings in the front fitting, the rear fitting and the compressible part. The compressible
part comprises a first material, a second material and a middle fitting placed between
first material and the second material. The first material, the second material and the
middle fitting have through openings for receiving the screws.

Means may be arranged to be able to compress the first and second materials
independently of each other. In one example said means is screws acting on the rear
fitting, which screws are surrounded by sockets acting on the middle fitting. In another
example said means are screws having threads of different pitches acting on the rear
fitting and the middle fitting, respectively.

Further objects and advantages of the present invention will be obvious to a

person skilled in the art when reading the detailed description below.

Brief Description of the Drawings

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

Fig. 1 is perspective view of a seal half of one embodiment of a seal according
to the present invention;

Fig. 2 is a cut perspective view of the seal half of Fig. 1;

Fig. 3 is a perspective view of parts of the seal half of Fig.1;

Fig. 4 is an end view of the parts of Fig. 3;

Fig. 5 is a section view taken along the line A-A in Fig. 4;

Fig. 6 is a perspective view corresponding with Fig. 3 of a second embodiment
of parts of a seal half;

Fig. 7 is a section view corresponding with Fig. 5 of the of the parts of Fig. 6;
and

Figs. 8-10 are examples of screws possible to use in embodiments of the

invention.

Detailed Description
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Elements that are identical in different embodiments will be given the same
reference signs in the description below. As used in this description the expressions
“axial”, “radial” and similar expressions are in view of a cable or pipe to be received in
the seal.

In the shown embodiment a seal half 1 is shown comprising a first material 2
and a second material 3, which first and second materials 2, 3 are made of compressible
materials, such as rubber. A front fitting 4 is placed on an outer side of the second
material 3 and a rear fitting 5 is placed at an outer side of the first material 2. The front
fitting 4 and the rear fitting 5 are placed at opposite ends of the seal half 1. A middle
fitting 6 is placed between the first material 2 and the second material 3. The first
material 2 and the second material 3 form a compressible part of the seal half 1 together
with the middle fitting 6.

A number of screws 7 goes through openings in the front fitting 4, the second
material 3, the middle fitting 6 and the first material 2 and ends in threaded openings in
the rear fitting 5. Each screw 7 has a screw head 8, in the form of a socket head cap,
received at an outer side of the front fitting 4 and a thread 9 for co-operation with one of
the threaded openings of the rear fitting 5. A socket 10 is placed outside a stem of each
screw 7 between the front fitting 4 and the middle fitting 6. Each socket 10 has a socket
head 11, which is hexagonal in the shown embodiment, and which socket head 11 is
placed outside and surrounding the screw head 8. Each socket 10 goes through an
opening in the front fitting 4 and has a thread 12 at an end which is received in a
threaded opening of the middle fitting 6. Each screw 7 and the socket 10 placed outside
said screw 7 are free to rotate in relation to each other. Thus, manipulating of one of the
screws 7 will not affect the corresponding socket 10 and manipulating of one of the
sockets 10 will not affect the corresponding screw 7.

A cylindrical seal is formed in that two seal halves 1 are placed against each
other on opposite sides of a cable or pipe. An outer diameter of the front fittings 4 of the
formed seal is larger than an inner diameter of an opening of partition, in which opening
the cable or pipe with attached seal is to be received, wherein the seal is stopped from
going through the opening in the partition. In other embodiments the outer diameter of
the front fittings are the same as for the middle fittings and the rear fittings. Such
embodiments are used when the seal is to be placed a distance into an opening, a pipe or
a sleeve.

By rotating of the screws 7 of the seal half 1, the rear fitting 5 is moved in a

direction towards or away from the front fitting 4. The position of the middle fitting 6 is
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not changed by rotating of the screws 7. By rotating of the sockets 10, the middle fitting
6 is moved in a direction towards or away from the front fitting 4. The position of the
rear fitting 5 is not changed by rotating of the sockets 10. The lengths the rear fitting 5
and the middle fitting 6 are to be moved in relation to the front fitting 4 depends on the
ability of the first material 2 and the second material 3, respectively, to withstand axial
compression and the axial compression needed to give the desired function.

In the shown embodiment there are three screws 7 in each seal half 1. A person
skilled in the art realises that other number of screws 7 can be used, for instance
depending on the size or other properties of the seal.

In the shown embodiment the seal half 1 has a number of layers 13 on the
inside of the first and second materials 2, 3. A number of said layers 13 may be peeled
off to adapt an inner diameter of a seal formed of two seal halves 1 to an outer diameter
of a cable or pipe to be received inside such a formed seal.

In an alternative embodiment, each screw 7 and corresponding socket 10 is
replaced with one single screw 14. Each of the single screws 14 has a screw head 15,
which is in the form of a socket head cap in the shown embodiment, and which screw
head 15 is received on the outside of the front fitting 4. The screw 14 has a first thread
16 to mesh with one of the threaded openings of the middle fitting 6 and a second thread
17 to mesh with one of the threaded openings of the rear fitting 5. Depending on the
pitch of the first thread 16 and the second thread 17, respectively, the rear fitting 5 and
the middle fitting 6 may move different distances in relation to the front fitting 4 when
the screw 14 is manipulated.

In the Figs. 8-10 three different screws having different ratios between the first
thread and the second thread are shown. In one of the shown examples, the screw 14 of
Fig. 8, the first thread 16 has a pitch of 0.5mm and the second thread 17 has a pitch of
1mm, which will give a ratio of 1:2 for the movement of the middle fitting 6 in respect
of the rear fitting 5, when the screw 14 is manipulated. Thus, in this example the first
material 2 will be compressed more than the second material 3 when the screws 12 are
tightened.

In Fig. 9 a screw 18 is shown having a first thread 19 with a pitch of 1mm and
a second thread 20 with a pitch of 0.5mm, giving a ratio of 2:1 for the movement of the
middle fitting 6 in respect to the rear fitting 5, when the screw 18 is manipulated. Thus,
in this example the first material 2 will be compressed less that the second material 3

when the screws 18 are tightened.
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In Fig. 10 a screw 21 is shown having a first thread 22 with a pitch of 0.5mm
and a second thread 23 with a pitch of 0.8mm, giving a ratio of 1:1.6 for the movement
of the middle fitting 6 in respect of the rear fitting 5, when the screw 21 is manipulated.
Thus, in this example the first material 2 will be compressed more than the second
material 3 when the screws 21 are tightened.

The pitch of the thread of the openings of the middle fitting 6 and the rear
fitting 5, respectively, are adapted to the pitches of the first and second threads 16, 17,
19, 20, 22, 23, respectively, of the screws 14, 18, 21 used. A person skilled in the art
realises that screws having first and second threads with other pitches than as indicated
above may be chosen depending of the properties and axial length of the first material 2
and the second material 3, respectively.

In use two seal halves 1 are placed opposite each other surrounding a cable or
pipe going through an opening of a partition. To adapt the inner diameter of the seal to
the outer diameter of the cable or pipe one or more layers 13 may be peeled off from
each seal half 1. The seal is then pushed into the opening of the partition, with the rear
fitting 5 first, until the front fitting 4 abuts the partition, if the outer diameter of the front
fitting 4 is larger than the inner diameter of the opening of the partition. For
embodiments where the outer diameters are the same for the front fitting, the middle
fitting and the rear fitting, the seal may be pushed further into the opening of the
partition. The screws and possible sockets are then tightened to compress the first and
second materials 2, 3 independently of each other. By the axial compression each of the
first and second materials 2, 3 will expand radially to seal against the cable or pipe and
the opening of the partition. By said radial expansion the seal will also be held in the

opening of the partition.



CLAIMS

1. A seal formed of two identical seal halves (1), wherein each seal half (1) comprises
a front fitting (4), a rear fitting (5), a compressible part placed between the front fitting (4) and
the rear fitting (5) and a number of screws (7, 14, 18, 21) going through openings in the front
fitting (4), the rear fitting (5) and the compressible part, wherein the compressible part
comprises a first material (2), a second material (3) and a middle fitting (6) placed between the
first material (2) and the second material (3) and that the first material (2), the second material
(3) and the middle fitting (6) have through openings for receiving the screws (7, 14, 18, 21),

characterized in that the seal has means to move the rear fitting (5) and the middle fitting
(6) different axial lengths in relation to the front fitting (4) when manipulating said means and

that the first material (2) and the second material (3) have different properties.

2. The seal of claim 1, wherein one of the first and second materials (2, 3) has a mainly
fire protecting property, for instance being an intumescent material and wherein one of the first

and second materials (2, 3) has a mainly sealing property.

3. The seal of claim 1 or 2, wherein the means to move the rear fitting (5) and the middle

fitting (6) different axial lengths comprises screws (7) surrounded by sockets (10).

4. The seal of claim 3, wherein each screw (7) has a thread (9) for cooperation with a
thread of one of the openings of the rear fitting (5), wherein each socket (10) has an outer thread
(12) for cooperation with a thread of one of the openings of the middle fitting (6) and wherein
the screw (7) and the socket (8) can be rotated independently of each other.

5. The seal of claim 3 or 4, wherein a screw head (8) of the screw (7) is received inside

a socket head (11) of the socket (10).

6. The seal of claim 1 or 2, wherein the means to move the rear fitting (5) and the middle
fitting (6) different axial lengths comprises screws (14, 18, 21) having a first thread (16, 19,
22) and a second thread (17, 20, 23) and wherein the first thread (16, 19, 22) and the second
thread (17, 20, 23) of each screw (14, 18, 21) have different pitches.



7. The seal of claim 6, wherein the first thread (16, 19, 22) of each screw (14, 18, 21)
is to cooperate with a thread of one of the openings of the middle fitting (6) and the second
thread (17, 20, 23) of each screw (14, 18, 21) is to cooperate with a thread of one of the openings
of the rear fitting (5).

8. The seal of claim 6 or 7, wherein the first thread (16, 22) of each screw (14, 21) has
a lower pitch than the second thread (17, 23).

9. The seal of claim 6 or 7, wherein the first thread (19) of each screw (18) has a higher
pitch than the second thread (20).

10. The seal of any of the previous claims, wherein a number of peelable layers (13)

are placed on the inside of the first and second materials (2, 3).



