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TRANSITION FOR AN OPTICAL FIBRE CABLE

Technical Field
The present invention concerns a transition for an optical fibre cable. It more
specifically concerns electromagnetic shielding of an optical fibre cable going through a

partition of some kind.

Prior Art

The use of optical fibre cables has increased over time. In some installations
where an optical fibre is to pass a partition it is vital to attenuate electromagnetic
disturbances to protect different electrical or electronic equipment on the inside or
outside of the partition.

Electrical and electronic devices are more or less sensitive to electromagnetic
disturbance. Electromagnetic disturbance is electromagnetic radiation which often is
emitted by electrical circuits carrying rapidly changing signals, as a by-product of their
normal operation, and which causes unwanted signals (interference or noise) to be
induced in other electrical circuits. This interrupts, obstructs or otherwise degrades or
limits the effective performance of those other circuits. Electromagnetic disturbances
can be induced intentionally, as in some forms of electronic warfare, or unintentionally,
as a result of spurious emissions, intermodulation products and the like.

Most optical fibre cable do not have any electrically conductive parts that can
be used to shield of any disturbances. A common method to shield an optical fibre cable
is to use waveguides. A waveguide is basically a pipe of an electrical conductive
material. It is known that the shielding result depends on the length and inner diameter
of the pipe. The length of the pipe should be at least 4 to 5 times the inner diameter of
the pipe. Depending on the demands, the inner diameter of the pipe is often chosen to be
close to the outer diameter of the optical fibre cable.

In addition to shield of electromagnetic disturbances there is often a need to
seal the opening of the partition receiving the optical fibre cable and also to give a fire
protection. The demands on sealing and possible fire protection depends on

circumstances for each installation.
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Summary
In view of the above there is a need to shield transits for optical fibre cables

against electromagnetic disturbances in connection with passage of partitions.

The above object is achieved with a transition according to claim 1. The
dependent claims specify further features.

In one embodiment, there will be up to three different types of protection,
namely shielding, sealing, and optionally fire protection.

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

person skilled in the art when reading the detailed description of different embodiments.

Brief Description of the Drawings

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

Fig. 1 is a perspective view of a shield pipe,

Fig. 2 is a cross section view of the shield pipe of Fig.1,

Fig. 3 is a cross section view of a shield pipe according to a second
embodiment,

Fig. 4 is a perspective view of a module enclosing a shield pipe,

Fig. 5 is a cut open perspective view of the module of Fig. 4,

Fig. 6 is a cross section view of the module of Figs. 4 and 5,

Fig. 7 is a view corresponding to Fig. 5, but with an optical fibre cable
received,

Fig. 8 is a perspective view of a transition, in which the modules of Figs. 4-7
may be used,

Fig. 9 is a perspective view of a module enclosing a shield pipe.

Fig. 10 is a perspective view of a cylindrical seal enclosing a shield pipe,

Fig. 11 is a perspective view of the cylindrical seal of Fig. 10 from another
angle,

Fig. 12 is a cut open perspective view of the cylindrical seal of Figs. 10 and 11,
and

Fig. 13 is a cross section view of the cylindrical seal of Figs 10-12.

Detailed Description of Embodiments

According to the present invention a shield pipe 1, 4 is used as a waveguide for

an optical fibre cable 11. The shield pipe 1, 4 is intended for use when the optical fibre
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cable 11 is to go through an opening of a wall, a roof or a top, a floor or a bottom of a
house, a ship, an electrical cabinet, a container etc. The wall, roof or top, and floor or
bottom could be expressed as any dividing structure or partition. To simplify, the term
“partition” will mainly be used in this description as a general term for the different
parts through which the optical fibre cable should go.

As used in this description the terms “axial”, “radial” and corresponding terms
are in view of a cable going through the transition.

In one embodiment the shield pipe 1 has an inner recess 2 at one end. Said
recess 2 is intended for receiving a ring of intumescent material 3. The ring of
intumescent material 3 is a separate part in one embodiment. In another embodiment the
ring of intumescent material 3 is given as a coating on the inside of the shield pipe 1.

In a further embodiment the shield pipe 4 has no inner recess. If a ring of
intumescent material 3 is to be used, said ring of intumescent material 3 is placed at one
end of the shield pipe 4. The ring of intumescent material 3 is attached to the end of the
shield pipe 4 by means of an adhesive.

In a further embodiment the ring of intumescent material 3 is placed inside an
extended part of the shield pipe at one end of the shield pipe.

The ring of intumescent material 3 is used as a fire protection. As is well
known to a person skilled in the art, the intumescent material 3 will swell when exposed
to excessive heat, such as in case of a fire. In the shown embodiments, the intumescent
material 3 has the form of a ring and is placed at one end of the shield pipe 1, 4. The
ring of intumescent material 3 may only be used when required for fire safety. Thus, if
fire protection is not an issue, the intumescent material 3 is normally not included.

The shield pipe 1, 4 has an inner diameter that ideally is close to the outer
diameter of an optical fibre cable 11 to be received inside the shield pipe 1, 4. The
length of the shield pipe 1, 4 should be minimum four to five times the diameter of the
shield pipe 1, 4. The shield pipe 1, 4 is made of an electrical conductive material in
order to act as a waveguide. The shield pipe 1, 4, acting as a waveguide, acts as a filter
against electromagnetic disturbances. As many optical fibre cables do not contain any
metallic parts they do not have any shield against electromagnetic disturbances.

The shield pipe 1, 4 is placed in some kind of holding means placed in an
opening of the partition, which holding means also has a sealing function in
combination with a shielding function.

According to one embodiment, the holding means is a module 5, which is

made of a compressible material. Said module 5 comprises a first module half 5a and a
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second module half 5b. An axial through opening 6 is formed in the centre of the
module 5. Said axial through opening 6 is formed by means of a semi-cylindrical recess
7 in respective module half 5a, Sb. Thus, the axial through opening 6 is formed in that
two module halves 5a, 5b are placed against each other with the semi-cylindrical
recesses 7 facing each other.

A number of peelable layers 8 are placed on the inside of the axial through
opening 6 of the module 5. The peelable layers 8 are placed in two or more sections in
axial direction. Said layers 8 of the module 5 are peeled off to adapt the inner diameter
of the through opening 6 of the module 5 to the outer diameter of the optical fibre cable
11 to be received inside the module 5 and to the outer diameter of the shield pipe 1, 4 to
be received inside the module 5. Normally, different number of layers 8 are peeled off
for adaption to an optical fibre cable 11 and a shield pipe 1, 4, respectively.

A barrier or shield 9 of electrically conductive rubber material is provided in
the axial through opening 6 of the module 5. Said shield 9 is placed transversal to the
axial through opening 6. The shield 9 goes to the outside on all sides of the module 5
and blocks the axial through opening 6. The purpose of the shield 9 is to block airborne
disturbances from passing through the module 5. After possible removing of layers 8 to
adapt the module 5 to the outer diameter of the shield pipe 1, 4 to be received, the shield
9 is cut to be flush with the inner diameter of the axial through opening 6 of the module
5.

A conductive tape 10 is provided going around each module half Sa, 5b in the
area of the shield 9. In some embodiments there is no conductive tape 10, as the shield 9
normally will give enough shielding. The conductive tape 10 has an axial extension
exceeding the axial extension of the shield 9 and the shield 9 is placed under the
conductive tape 10. In the shown embodiment the shield 9 is placed in the middle of the
conductive tape 10, as seen in axial direction. In other embodiments the shield 9 is
placed in other positions as seen in axial direction. Before placing the shield pipe 1, 4
inside the module the optional conductive tape 10 is placed on the inner circumference
of the axial through opening 6 of the module 5, covering the shield 9. With a shield pipe
1, 4 placed in the through opening 6 of the module 5, an outer surface of the shield pipe
1, 4 will be in contact with the conductive tape 10 or the shield 9.

Different sections of peelable layers 8 are placed on opposite sides of the shield
9, as seen in axial direction.

The shield pipe 1, 4 is placed inside the axial through opening 6 with one end

of shield pipe 1, 4 placed adjacent one section of peelable layers 8. Said one end of the
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shield pipe 1, 4 is placed at a distance from an end of the module 5. The other end of the
shield pipe 1, 4 is placed at or outside an end of the module 5. The shield pipe 1, 4 is
normally placed in such a position inside the module 5, that the end of the shield pipe 1,
4 is about flash with an edge of the conductive tape 10, whereby the conductive tape 10
will cover an end area of the shield pipe 1,4.

The modules 5 are of use in a transition wherein a number of modules 5 are
placed inside a frame 12, which frame is to be received in an opening of a partition. In
the example of Fig. 8, a number of modules 5 are placed in rows inside the frame 12.
Stay plates 13 are placed between the rows of modules 5 inside the frame 12.
Furthermore, a compression unit 14, here in the form of a wedge, is placed inside the
frame 12. The compression unit 14 comprises two screws 15 by means of which the
compression 14 is moveable between a compressing state and a non-compressing state.
In the compressing state of the compression unit 14, the modules 5 inside the frame 12
will be compressed, whereby each module 5 will pressed against an optical fibre cable
11 and shield pipe 1, 4 received inside said module 5.

When a shielding pipe 1, 4 is placed inside a module 5, it will be placed so that
it is in contact with the conductive tape 10 or the shield 9, if no conductive tape 10 is
used. The conductive tapes 10 or the shields 9 of the modules 5 placed inside the frame
12 will be in contact with each other and with the frame 12. Thus, each shield pipe 1, 4
placed in a module will be in electrical contact with the frame 12, which frame 12
should be of an electrically conductive material or have an electrically conductive
surface.

Instead of a module 5 having a number of peelable layers 8, a corresponding
module having no layers may be used. In Fig. 9 one half of such a module 26 is shown.
Except for the lack of layers, the module 26 correspond with the module 5 described
above. For the corresponding parts, the same reference signs will be used. Each module
half has a semi-cylindrical recess 7 whereby a an axial trough opening will be formed
when two module halves are placed on top of each other with the semi-cylindrical
recesses facing each other.

The module 26 has a shield 9, not visible in Fig. 9 and a conductive tape 10.
The function and the object of said shield 9 and conductive tape 10, if present, is the
same as for the module 5 described above and will not be repeated here. The shield pipe
1, 4 is placed in the module 26 with one end inside the module 26, at a distance from an
end of the module 26. The other end of the shield pipe 1, 4 is placed at or outside an end
of the module 26.
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According to a further embodiment, the holding means for the shield pipe 1, 4
is a cylindrical seal 16. Said cylindrical seal 16 comprises a compressible body 17, a
first fitting 18 and a second fitting 19, which first and second fittings 18, 19 are placed
at opposite ends of the compressible body 17. Screws 20 are provided to move the
fittings 18, 19 at opposite ends of the compressible body 17 towards each other in order
to compress the compressible body 17. The cylindrical seal 16 is normally placed
directly in an opening of a partition.

The compressible body 17 of the cylindrical seal 16 has an axial through
opening 21. The compressible body 17 is formed of two halves, each half having a
semi-cylindrical recess 25 and said axial through opening 21 is formed when the two
halves are placed against each other with the semi-cylindrical recesses 25 facing each
other. Peelable layers 22 are placed on the inside of the axial through opening 21, in two
or more sections as seen in axial direction. Said layers 22 are peeled off in order to
adapt to the outer diameter of an optical fibre cable 11 and to the outer diameter of the
shield pipe 1, 4, respectively, to be received in the axial through opening 21. Normally,
different number of layers 22 are peeled off for adaption to the optical fibre cable 11
and the shield pipe 1, 4, respectively.

A shield 24 of electrically conductive rubber material is provided in the axial
through opening 21 of the cylindrical seal 16. Said shield 24 is placed transversally to
the axial through opening 21. The shield 24 goes to the outside of the cylindrical seal 16
and blocks the axial through opening 21. In the shown embodiment the shield 24 is
placed in the middle of the cylindrical seal 16, as seen in axial direction. In other
embodiments the shield 24 is placed in other axial position between the ends of the
cylindrical seal 16. The shield 24 is of an electrical conductive rubber material. The
purpose of the screen 24 is to block airborne disturbances from passing through the
cylindrical seal 16. After possible removing of layers 22 to adapt the cylindrical seal 16
to the outer diameter of the shield pipe 1, 4 to be received, the shield 24 is cut to be
flush with the inner diameter of the axial through opening 21 of the cylindrical seal 16.

A conductive tape 23 is provided going around each half of the cylindrical seal
16 in the area of the shield 24. In some embodiments there is no conductive tape 23, as
the shield 24 normally will give enough shielding. The conductive tape 23 has an axial
extension exceeding the axial extension of the shield 24 and the shield 24 is placed
under the conductive tape 23. Before placing the shield pipe 1, 4 inside the cylindrical
seal 16 the optional conductive tape 23 is placed on the inner circumference of the axial
through opening 21 of the cylindrical seal 16, covering the shield 24. Thus, in use the
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shield pipe 1, 4 is placed in the axial through opening 21 of the cylindrical seal 16 with
an outer surface of the shield pipe 1, 4 in contact with the conductive tape 23 or in
contact with the shield 24, if no conductive tape is used.

Different sections of peelable layers 22 are placed on opposite sides of the
shield 24, as seen in axial direction.

The shield pipe 1, 4 is placed inside the axial through opening 21 with one end
of shield pipe 1, 4 placed adjacent one section of peelable layers 22. Said one end of the
shield pipe 1, 4 is placed at a distance from the end of the cylindrical seal 16. The other
end of the shield pipe 1, 4 is placed at or outside an end of the cylindrical seal 16.

A person skilled in the art realizes that the holding means can have many
different designs. It can have a rectangular or circular cross section, irrespectively if it is
placed in some kind of frame or sleeve fastened in an opening of a partition or if it is
placed directly in an opening of a partition.

The holding means, such as the module 5, 26 and the cylindrical seal 16, can be
made of electrically conductive rubber material, in which case normally no shield 9, 24
is provided. In such cases the shielding function of the shield 9, 24 is replaced by a
shielding effect of the electrically conductive rubber material of the holding means. A
further possibility is to use an electrically conductive coating instead of the shield 9, 24
or the electrically conductive material, which electrically conductive coating is placed
on the outer surfaces of the holding means.

The shield pipe 1, 4 is slightly flared outwards at the end to be received inside
the holding means. The flared end will give an axial retention force. Such an axial
retention force could be given in other ways, such as by increasing the friction of the
outside of the shield pipe, at least at an end area. The increased friction could for
instance be given by knurling or by means of a coating.

According to the present invention a combination of different types of
protection are available for an optical fibre cable 11 in a transition at a partition. The
shield pipe 1, 4 gives protection against electromagnetic disturbances. Further, the
holding means have protective shields 9, 24. Thus, protection against electromagnetic
disturbances is given irrespectively of if such electromagnetic disturbances goes along
the optical fibre cable or are airborne. The modules 5, 26 and the cylindrical seal 16
give sealing. Optionally also a fire protection is provided in the form of an intumescent

material 3.
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CLAIMS

1. A transition for an optical fibre cable (11) through a partition, which optical
fibre cable (11) is received inside a shield pipe (1, 4), which shield pipe (1, 4) is of an
electrically conductive material, characterized in that one end of the shield pipe
(1, 4) is received inside a holding means having a sealing function and that the shield
pipe (1, 4) is received in an axial through opening (6, 21) of the holding means.

2. The transition of claim 1, wherein an intumescent material (3) is received
inside the shield pipe (1, 4) or at the end of the shield pipe (1, 4) received in the holding
means.

3. The transition of claim 2, wherein the intumescent material (3) is in the form
of aring.

4. The transition of claim 2, wherein the intumescent material (3) is applied as
a coating.

5. The transition of any of the previous claims, wherein one end of the shield
pipe (1, 4) is placed in the axial through opening (6, 21) of the holding means and
wherein said one end of the shield pipe (1, 4) is placed at a distance from an end of the
holding means.

6. The transition of any of the previous claims, wherein the holding means
comprises means having a shielding function.

7. The transition of claim 6, wherein the shielding function is given in that the
holding means is made of an electrically conductive rubber material.

8. The transition of claim 6, wherein the shielding function is given by an
electrically conductive coating on the surface of the holding means.

9. The transition of claim 6, wherein the shielding function is given by means
of a shield (9, 24) of electrically conductive rubber material placed transversely in the
axial through opening (6,21) of the holding means and going to the outside of the
holding means.

10. The transition of any of the previous claims, wherein a conductive tape
(10, 23) is provided for contact with the outside of the shield pipe (1, 4) inside the axial
trough opening (6, 21) of the holding means and wherein the conductive tape (10, 23)
goes transversally round the outside of the holding means.

11. The transition of any of the previous claims, wherein the holding means is
formed of two parts, whereby the axial through opening is formed of semi-cylindrical

recesses (7, 25) of the two parts of the holding means.
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12. The transition of claim 5, wherein the one end of the shield pipe (1, 4)
received inside the holding means is flared to give an axial retention force.

13. The transition of claim 5, wherein the one end of the shield pipe (1, 4)
received inside the holding means has knurls or a coating to give an axial retention
force.

14. The transition of any of the previous claims, wherein the holding means is a
module (5, 26) to be placed inside a frame (12) together with a number of other modules
(5), stay plates (13) and a compression unit (14).

15. The transition of any of the claims 1-13, wherein the holding means is a
cylindrical seal (16), comprising a compressible body (17), first fittings (18) and second
fittings (19).

16. The transition of any of the previous claims, wherein the holding means is
made of electrically conductive rubber material.

17. The transition of any of the previous claims, wherein the holding means has
sections of peelable layers (8, 22) placed in the axial through opening (6, 21) of the
holding means.



