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(54) Title: HYBRID CABLE WITH A TUBE FOR RECEIVING OPTICAL FIBER OR CABLE

(57) Abstract: The invention relates to a hybrid cable comprising
at least one conductive element (2) in the form of a cable or a con-
ductor, wherein the conductive element (2) is in particular a metal-
lic power cable for transferring electric power, in particular for a
rated voltage of up to 3.6 / 6 kV, or a signal cable for transmitting
an electric signal or an optical cable permanently installed, wherein
it further comprises at least one tube (1) for the subsequent instal-
lation of an optical fiber or optical cable. The invention is charac-
terized in that the tube (1) or the assembly of two or more tubes (1)
is housed in the center of the hybrid cable inside the cable core (3)
coated with a covering element (4) in the form of a tape or a con-
tinuous extruded mixture and covered by the outer sheath (5), each
tube (1) being surrounded by the conductive element (2) placed
within the hybrid cable, such that the walls of the conductive ele-
ment (2) formed by insulation (22) and surrounding its wire (21)
abut the outer surface of the tube (1) or tube (1) or tube (1) assem-
bly, so that at least the half-part of the outer surface of the tube (1)
or tube (1) assembly is in contact with the conductive element (2).
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Hybrid cable with a tube for receiving optical fiber or cable

Technical Field

Present invention relates to a hybrid cable which includes at least
one conductive element in the form of wire or cable, wherein the
conductive element is in particular metallic power cable for
electric power transmission, especially for a rated voltage to 3.6
/ 6 kV, or communication cable for transmitting an electric signal
or optical cable permanently installed, but may include other types
of cables, and further comprises at least one polymeric tube for
subsequent installation of optical fiber or optical cable. It is
especially useful in the electronics industry, wherein at least one
conductive element and the tube, preferably made of polymer

material, are mounted under a common outer sheat.

Background Art

Currently are known primarily these types of hybrid cables:

- metallic-metallic cable, which under a common sheath contains a
power cable of rated voltage 450 / 750V and a communication cable
for transmitting an electric signal;

- metallic-optical cable, which under a common sheat contains
communication cable for transmitting electrical signals and fiber

optic cable.

The prior art relating to hybrid cables is known e.g. from patent
publication CH 6665047, which relates to a high voltage cable
comprising three cores, between which is disposed a tube, in which
may be placed an optical fiber. A fundamental shortcoming is small
area of contact between the tube and its surrounding cores, which
is given by the circular shape of cores and tube. Due to this
features, the tube may be trapped between the two or more cores

outside the central axis of the cable, which can make the

1
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installation of the optical cable or fiber into the tube impossible

as the tube may be deformed.

Another document describing the prior art is e.g. DE19544898Al,
which relates to a low voltage power cable for supplying technical
devices or machines, which is equipped with an outer shell
protecting the power cable and cores for current conduction. Between
the outer shell and cores a free space is located. In free space at
least one additional element LWL is housed. The disadvantage is the

inadequate:storing of LWL element in the free space of the cable.

Also known is document DE19631820C1l, which describes hybrid
electric céble having at least one optical cable, embedded in the
core for the electrical current and sheated, wherein the core cross
section, forming the core of the sector, a space into which are
inserted optical cords, is created. The invention consists in the
fact that a space for a protective tubes of optic cable is created
by a viewport (on the edge of at least one core), which differs
significantly from the present invention which has a configuration

of strictly centrally positioned polymeric tube.

It is also known DE29505766U1 document, which relates to a power
cable with multiple core conductors and one optical core with a
filling between cores and a common sheath. The optical core is led
concentrically adjacent to the cable sheath. The disadvantage is
the lack of protection of the optical core against any pressure

from outside.

The document US2013294735A1 relates to a hybrid cable whose elements
all mounted inside the cable have a circular cross section and,
unlike in the present invention, there is a considerable amount of
free space between the cores or cables. This arrangement is not

suitable due to inadequate protection of optical fibers.
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Generally, when installing tubes into the hybrid cable, the need to
install two types of cables and the associated demands on
installation time, reducing space requirements for the installation
of one instead of two cables and the financial costs involved, is
eliminated. The advantage of this solution lies in the possibility
of subsequent blowing - installation of fiber optic cable according
to local needs. In the event of damage to the fiber optic cable or
fiber or future demand for a different type of cable, or multi-
fiber optic cable, the current cable is blown from a polymer tube
and then new fiber optic cable is installed. All this can be done
without removing the hybrid cable itself even under full operation

of metallic cable.

The disadvantage of the prior art is minimal contact surface of the
tube with the remaining cores of the hybrid cable. Each cable is in
contact with the tube usually only in one point on their circuit,
or, possibly with non-circular cross-section of the cable the

contact sufrace on the sheat of the cable and tube is very small.

The invention aims to solve the technical problem, which relates to
the mutual arrangement of individual wires or cables, and other
elements within the hybrid cable. In particular, it deals with the
arrangement of the tube, preferably formed from polymeric material
within the hybrid cable so as to remain always unobstructed for
subsequent storage of, especially by blowing, an optical fiber into
or out of the tube or otherwise made removal, while maintaining the

smallest possible diameter of the hybrid cable.

Disclosure of the Invention

Principle of invention lies in a specific configuration of used
polymeric tube as a structural member for the subsequent blowing
the optical fiber or optical cable into a cable, its storing,

respectively blowing the optical fiber or optical cable from a
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cable, which has to or may form part of the hybrid cable. The hybrid
cable comprises at least one conductive element in the form of a
cable or wire, e.g., at least one metallic power cable for electric
power transmission, especially for a rated voltage to 3.6 / 6 kV,
and / or at least one communication cable for transmitting
electrical signals, and may contain other types of cables including
optical cables firmly positioned in the interior of the hybrid
cable, and further comprises at least one polymeric tube for
subsequent installation of optical fiber or optical cable. Polymer
tube for the subsequent installation of fiber optic cable passes
through the center of the cable core so that it is surrounded by

the remaining conductive elements.

The tube is arranged or sandwiched, respectively, in the center of
the hybrid cable and surrounded by a conductive elements disposed
within the hybrid cable so that its walls adhere to the outer
surface of the tube so that a substantial, but at least more than
half, part of the surface of the tube is in contact with the

remaining conductive elements. This arrangement is shown in Fig. 1.

Preferably the hybrid cable comprises four conductive elements

disposed outside the tube.

The tube has an internal and external circular cross-section, which
is most advantageous in terms of minimizing losses in the interior
of the hybrid cable and the throughput of the optical fiber or
optical cable within the tube. The inner cross section of the tube
is thus substantially annular, but may comprise a longitudinal
grooves for reducing the friction surfaces, and facilitate the

placement or removal of the optical fiber or optical cable.

To stabilize the tube in the center of the hybrid cable, the outer
wall of the tube may be provided with at least one longitudinally

extending projection, as shown in Fig. 2, whose number and placement
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depends on the number and size of the remaining conductive elements
stored in the hybrid cable. The number of projections may be at
most equal to the number of conductive elements or, respectively,
to the number of gaps between conducting elements formed in contact
with the tube. The stabilizing projection or projections £ill small
gaps between the conductive elements where they come into contact

with the outer surface of the tube.

In a preferred embodiment, the conductive elements surrounding the
tube have jointly an annular shape, thus ensuring the position of
the tube within the annulus. In this case it is not necessary that
the outer surface of the tube has projections, but it is necessary
that the individual conductive elements have precisely executed
edges and avoid gaps between the individual conductive elements in

contact with the tube.

In another preferred embodiment, the tubes may be joined into single
unit and rigidly connected with their outer walls, said unit being

mounted again in the center of the hybrid cable.

Metallic cables of hybrid cable are made up of cores consisting of
conductive aluminum or copper wire insulated by continuous
insulation. The cable core of the hybrid cable is preferably coated
with a covering element in the form of tape or continuous extruded

mixture and has a common outer sheath of the hybrid cable.

Terms :

Hybrid cable - a cable that, under one common sheat, consists of
metallic cables (power, communication) or optical cables or a

combination of individual types;

Metallic cable - power or communication cable, whose conductive

wire is most often made of electro-copper, aluminum, silver;
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Power cable - used to transfer electric energy;

Communication cable - low-voltage cable £for transmission of

electrical signal (telephone, coax, data cable);

Optical cable - consists of optical fibers, which transmit light

signals in the direction of its longitudinal axis;

Conductive element - it may be a core consisting of a conductive

wire or a power, possibly a communication or fiber optic cable;

Tube - used to blow the optical cable in or out. Preferably, it is
formed of a polymeric material. It is most often made from a
polyolefin based polymer. The inner wall of the tube is preferably
longitudinally grooved so that, when blowing the optical cable in
or out, respectively, the friction between the cable itself and the

tube is reduced;
Blowing the optical cable in - a process that involves the
introduction of an optical cable and a pushing device into a tube

using compressed air;

Blowing the optical cable out - a process by which the optical cable

is removed by compressed air from the tube.

Disclosure of Figures

Fig. 1 shows a cross section through a hybrid cable with a tube for
the subsequent installation of an optical cable passing through the

center of the core of the hybrid cable;

Fig. 2 shows a cross-section through a hybrid cable with a polymer
tube for the subsequent installation of an optical cable, the tube

having a projection;
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Examples of Embodiment

Example 1

Hybrid cable according to Fig. 1 comprising four conductive elements
2 formed by twisting of the conductors consisting of a conductive
aluminum wire 21 insulated by a continuous insulation 22, which are
housed in the core 3 of the hybrid cable together with the tube 1
for the subsequent installation of the optical cable, wherein the
tube 1 is arranged in the center of a hybrid cable and surrounded
by conductive elements 2 embedded within the hybrid cable so that
their walls made of insulation 22 abut the outer surface of the
tube 1 such that at least the half-part of the outer surface of the
tube 1 is in contact with the conductive elements 2. The core 3 of
the hybrid cable is wrapped with a cover element 4 in the form of

tapes, and the hybrid cable has an outer sheat 5.

The tube 1, preferably made of polymeric material, has internal and
external circular cross-section, the inner cross-section of the
tube 1 comprising longitudinal grooves for reducing the friction
surface and for easier positioning or removal of the optical fiber

or cable.

Example 2

The hybrid cable according to Example 1 and shown in Fig. 2, where,
in order to stabilize the tube 1 in the center of the hybrid cable,
the outer wall of the tube 1 is provided with at 1least one
longitudinally extending projection 11, the number of projections
11 being at most equal to the number of conductive elements 2 or to
the number of gaps which these conducting elements 2 create at the
point of contact with the tube 1. This projection 11 fills the small
gaps between the conductive elements 2 at the point of contact of

the conductive elements 2 with the outer surface of the tube 1.
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Example 3

The hybrid cable of Example 1, wherein the cables 2 surrounding the
polymer tube 1 together as a whole have the shape of an annulus,
thereby securing the position of the polymer tube 1 having circular
cross-section within this annulus, the entire surface of the outer
wall of the polymer tube 1 abutting the walls of all conductive
elements 2 or, respectively, of the insulation 22 over the entire

length of the hybrid cable.
Example 4

The hybrid cable of Example 1 with the exception that the hybrid
cable contains more than one tube 1 for receiving the optical fiber
or cable, the tubes 1 all forming one unit and being rigidly
connected to one another by the outer walls thereof, the unit being

also placed in the center of the hybrid cable.

Industrial Utilization

The invention is industrially utilizable in the electrotechnical

industry.
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CLAIMS

1. A hybrid cable comprising at least one conductive element
(2) in the form of a cable or a conductor, wherein the
conductive element (2) is in particular a metallic power cable
for transferring electric power, in particular for a rated
voltage of up to 3.6 / 6 kV, or a signal cable for transmitting
an electric signal or an optical cable permanently installed,
wherein it further comprises at least one tube (1) for the
subsequent installation of an optical fiber or optical cable,
characterized in that the tube (1) or the assembly of two or
more tubes (1) is housed in the center of the hybrid cable
inside the cable core ( 3) coated with a covering element (4)
in the form of a tape or a continuous extruded mixture and
covered byvthe outer sheath (5), each tube (1) being surrounded
by the conductive element (2) placed within the hybrid cable,
such that the walls of the conductive element (2) formed by
insulation (22) and surrounding its wire (21) abut the outer
surface of the tube (1) or tube (1) or tube (1) assembly, so
that at least the half-part of the outer surface of the tube
(1) or tube (1) assembly is in contact with the conductive

element (2}.

2. A hybrid cable according to claim 1, characterized in that
at least one tube (1) has internal and external circular cross-
section, the inner cross-section of the polymer tube (1)
comprising longitudinal grooves for reducing the €£friction
surface and easier positioning or removal of the optical fiber

or cable.

3. Hybrid cable according to claim 1, characterized in that
the outer wall of the tube (1) is provided with at least one
longitudinally extending projection (11) for filling the gap
between the individual conductive elements (2) at the point of

contact of the conductive elements (2) with the outer surface
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of the tube (1).

4. Hybrid cable according to claim 1 and 2, characterized in
that the conductive elements (2) surrounding single tube (1)
have all together as a one unit the shape of an annulus in
order to ensure the position of the tube (1) having circular
cross-section within this ring, wherein the entire surface of
the outer wall of the tube (1) abuts in the entire length of
the hybrid cable to the outer walls of all conductive elements

(2), the walls being provided with an insulation (22).

5. Hybrid cable according to any of claims 1 to 4,
characterized in that the tube (1) is made of a polymeric

material.

6. Use of a hybrid cable according to any of claims 1 to §
for possible subsequent storage, in particular by blowing the
optical fiber or cable into the tube, optionally removing the
optical fiber or cable from the hybrid cable, while maintaining

the minimum possible diameter of the hybrid cable.

7. Use of a hybrid cable according to any one of claims 1 to
5 for the possible subsequent replacement or removal of the
optical fiber or cable from the hybrid cable, while maintaining

the minimum‘possible diameter of the hybrid cable.

10
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List of reference marks

1 tube

11 projection

2 conductive element
21 wire

22 insulation

3 cable core

4 cover element

5 outer'sheat

11
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AMENDED CLAIMS
received by the International Bureau on 30 January 2018 (30.01.18)

CLATMS

1. A hybrid cable comprising at least one conductive element (2)
in the form of a cable or a conductor, wherein the conductive
element (2) is a metallic power cable for transferring electric
power for a rated voltage of up to 3.6 / 6 kV, or a signal cable
for transmitting an electric signal or an optical cable permanently
installed, wherein it further comprises at least one tube (1) for
the subsequent installation of an optical fiber or optical cable,
wherein the tube (1) or the assembly of two or more tubes (1) is
housed in the center of the hybrid cable inside the cable core (3},
the cable core (3) is coated with a covering element (4) in the
form of a tape or a continuous extruded mixture and covered by the
outer sheath (5), characterized in that at least one tube (1) made
of a polymeric material that has internal and external circular
cross-section, the inner cross-section of the polymer tube (1)
comprising longitudinal grooves for reducing the friction surface
and easier positioning or removal of the optical fiber or cable,
each tube (1) being surrounded by the conductive element (2) placed
within the hybrid cable, such that the walls of the conductive
element (2) formed by insulation (22) and surrounding its wire (21)
abut the outer surface of the tube (1) or tube (1) or tube (1)
asgembly, so that at least the half-part of the outer surface of
the tube {1} or tube (1) assembly is in contact with the conductive
element (2), the outer wall of the tube (1) is provided with at
least one longitudinally extending projection (11) for filling the
gap between the individual conductive elements (2) at the point of
contact of the conductive elements (2) with the outer surface of

the tube (1).

2. Hybrid cable according to claim 1, characterized in that the

conductive elements (2) surrounding single tube (1) have all

12
AMENDED SHEET (ARTICLE 19)



WO 2018/166543 PCT/CZ2017/000016

together as a one unit the shape of an annulus in order to ensure
the position of the tube (1) having circular cross-section within
this ring, wherein the entire surface of the outer wall of the
tube (1) abuts in the entire length of the hybrid cable to the
outer walls of all conductive elements (2), the walls being

provided with an insulation (22).

3. Use of a hybrid cable according to any of claims 1 to 2 for
subsequent storage of the optical fiber or cable into the tube
and/or for subsequent replacement or removal of the optical fiber

or cable from the hybrid cable.

13
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