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JACKET FOR A LENGTHY BODY

The invention concerns a jacket enclosing a lengthy body.
More particularly, the invention concerns a braided jacket
enclosing a load-bearing, lengthy body, for example ropes and

mooring equipment.

Mooring equipment is subjected to large loads. Besides being
locad-bearing and exposed to tengile forces, the surface of
the mooring equipment is exposed to filing, rubbing, strikes
and cuts. Particles, such as sand, may penetrate into the
mooring equipment i1f, for example, it is attached to an an-
chor lying on a seabed, and the particles may cause internal

wear and tear. Mooring eguipment is also exposed to buckling.

It is known that lengthy bodies, such as ropes, mooring
equipment, electric cables, hoses and pipes, at least at an
end portion thereof, may be provided with a protective
jacket. This jacket may be braided, as shown in e.g. patent
publications US 4,312,260; US 4,640,178 and US 6,099,961. For
braiding of the protective jacket, it is known to use braid
elements of laid fibres. From patent publication NO 314459/
WO03054291, it is known that the braid elements in the pro-

tective jacket is comprised of woven ribbons.

Patent publication EP 1700948 describes a braided protective
jacket for a rope. The protective jacket comprises a plural-

ity of braid elements comprised of threads. The patent publi-
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cation ig silent about the construction of the threads in the
braid elements. Further, the protective jacket comprises a
plurality of reinforcement threads incorporated in the braid-
ing. The patent publication provides no clear disclosure of
the manner in which this is done, but the reinforcement

threads are not a part of the braid elements.

Patent publication WO 2005/019525 describes a braided, load-
beéring rope provided with a lengthy core. The core increases
the rope’s resistance against squeezing, but the core has no
function as a load-bearing element. The load-bearing rope is

not surrounded by any protective jacket.

A number of requirements exist with respect to a protective
jacket. A protective jacket together with a piece of mooring
equipment is used asg an example. The protective jacket should
be pliable and such that the stiffness or bend radius of the
mooring equipment does not increase. The protective jacket
should be tight, whereby foreign bodies do not penetrate into
the mooring equipment. The protective jacket should exhibit
good resistance against filing and rubbing. During use, the
mooring equipment may be exposed to a cut from a sharp ob-
ject. The protective jacket should be constructed in such a
manner that the protective jacket provides protection against
the cut from most possible angles at which the cut may be di-
rected towards the mooring equipment, and such that the pro-
tective jacket does not open. A protective jacket should also
be allowed to be provided with reinforcements against cuts. A
protective jacket should also be allowed to be provided with
a streamline coating, which is termed fairing in the art.
Fairing is comprised of protruding, cut threads so as to form
floss. This gives the mooring equipment improved properties

when pulled through the water.
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It is generally known in the art that a number of monofila-
ment fibres are laid in a first direction, for example to the
left, to produce a so-called yarn. By so doing, the yarn pro-
duced is a twisted multifilament. Several yvarns are laid in a
gsecond direction to produce a so-called composite bundle or
strand. Three strands are laid in the first direction to pro-
duce a so-called hawser, then forming a three-strand laid
hawser. Several hawsers may be laid in the second direction
to produce a cable. It is also known that a four-strand laid
hawser is comprised of four strands, in which one strand
forms a core, a so-called calf. Further, it is known that
e.g. hawsers may be comprised of more than four strands. The
above dces not constitute a complete digclosure of thig field
in the art. Examples are also known in which the lay-

direction deviates from what is described herein.

A disadvantage of laid ropes is that they may twist during
loading. Ropes produced via braiding of yarn, strand or haw-

ser will not twist.

Synthetic textile fibres are produced as monofilaments being,
in principle, of endless length. Hereinafter, use of syn-
thetic textile fibres is described, but the skilled person
will know how the terms may be used with respect to natural
fibres. A textile element is comprised of one or more textile

fibres.

Hereinafter, a thread will be used as a common term for one
lengthy textile element. In its simplest form, a thread is
comprised of one monofilament. Further, a thread may be com-
prised of two or more monofilaments lying side by side and
without being twisted about each other. This will be termed a
bundle. Further, a thread may be comprised of two or more
monofilaments twisted about each other into, for example, a

varn. Further, a thread may be comprised of a strand, a haw-
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gser or a cable, as described above. Further, a thread may be
comprised of braided textile elements comprised of a mono-
filament, a bundle, a yarn, a strand, a hawser or a cable. A
thread is further characterized in that the thread exhibits a

substantially circular cross-section.

Weaving is characterized in that a group of threads, so-
called warp or warp thread, 1is perpendicular to another group
of threads, so-called woof or weft. Braiding is characterized
in that the threads are functionally equivalent and are con-
veyed forward, whilst being cross-laid into a zigzag-pattern,
below or above the other threads. A first half of the threads
are conveyed spiralling forward in one direction and a second
half of the threads are conveyed spiralling forward in a sec-

ond direction.

The term ribbon implies a lengthy element comprised of a plu-
rality of threads, wherein the threads may be formed in vari-
ous ways, and wherein the threads may be comprised of various
materials. A ribbon may be formed via weaving or via braiding
and such that the ribbon in a first direction,

height / thickness, is substantially shorter than in a second
direction, width, wherein the first direction is perpendicu-
lar to the longitudinal direction of the ribbon, and the sec-
ond direction is perpendicular both to the longitudinal di-
rection of the ribbon and to the first direction. As such,
and as an example, the ratio between the first direction, the
height, and the second direction, the width, may be 1:3; 1:4;
1:5; 1:10; 1:20. The skilled person will know that this ratio
varies with the number of threads in a warp, or the number of

threads in a braiding.

A braided ribbon may be produced via braiding of, for exam-
ple, 12 threads, wherein 6 threads lie side by side in a

first direction and 6 threads lie side by side in a second
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direction. The threads cross each other in particular pat-
terns, such as e.g. over 2-under 2,Kor over l-under 1. Other
patterns are also available. When a thread, which lies in a
first direction, is braided outwards to the edge of the rib-
bon, it is bent and is braided inwards along the ribbon in
the second direction. The minimum number of threads in a rib-
bon is 3 threads. Ribbons having 4, 5, 6, 7, 8, 9, 10, 11,
12, 13, 14, 15, 16, 32, 64 or 128 threads are known. It is
obvious in the art to produce ribbong having a number of
threads deviating from this, and it is known that the com-
plexity of the braiding machines increases with the number of

threads to be braided into a ribbon.

The object of the invention is to remedy or to reduce at
least one of the disadvantages of the prior art, or at least

to provide a useful alternative to the prior art.

The object is achieved by virtue of features disclosed in the

following description and in the subsequent claims.

A braided ribbon according to the invention may comprise at
least one lengthy, interlaced element extending in the longi-
tudinal direction of the ribbon. The lengthy, interlaced ele-
ment may be comprised of a thread of the same material used
in the threads forming the braiding, or the lengthy, inter-
laced element may be comprised of another material. The
lengthy, interlaced element may be comprised of a fibre, of a
polymer or of a metal. The braiding extends around the
lengthy, interlaced element. A ribbon having one or more
lengthy, interlaced elements will be longer in the first di-
rection, the height / the thicknesgs, than a corresponding

braided ribbon without lengthy, interlaced elements.

In a first aspect, the invention concerns a jacket for a

lengthy, load-bearing body, wherein the jacket is comprised
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of a plurality of braid elements which, when braided, enclose
at least a portion of the lengthy body, and wherein the braid

element is comprised of a braided ribbon.

The braided ribbon may comprise at least 3 threads. In an al-
ternative embodiment, the braided ribbon may comprise 4, 5,
6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 32, 64, oxr 128
threads. The threads are chosen from a group comprised of a
monofilament, a bundle, a yarn, a strand, a hawser, and a ca-
ble. The threads may be comprised of braided textile ele-

ments.

Further, the braided ribbon may comprise at least one
lengthy, interlaced element. The braided ribbon may comprise
a plurality of lengthy, interlaced elements side by side. The
lengthy, interlaced element may comprise a textile element.
In an alternative embodiment, the lengthy, interlaced element
may comprise a metal. In an alternative embodiment, the
lengthy, interlaced element may comprise a polymer. The poly-
mer may surround a metal, such as an electric conductor, or a
signal conductor, such as an optical fibre. The polymer may
be massive, or the polymer may be tubular. The threads of the
braided ribbon may surround the lengthy, interlaced element

when braided.

The lengthy, load-bearing body, which is surrounded by the
jacket in at least one portion, may be chosen from a group
comprising a pipe, an electric cable, a mooring element, and
a rope. The invention also concerns a lengthy, load-bearing
body which may be provided with a jacket, as described here-
inbefore. The mooring element may be a mooring rope or a

mooring hawser.

In a second aspect, the invention concerns a method of apply-

ing a braided jacket onto a lengthy, load-bearing body,
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wherein the lengthy, load-bearing body is conveyed through a

support sheave of a braiding machine and braid elements from

spools of the braiding machine are applied, whereby the braid

elements form the jacket, and wherein the braid element is

5 formed as a braided ribbon.

Hereinafter, examples of preferred embodiments are described

and are depicted in the accompanying drawings, where:

Fig.

10

Fig.

15

20 Fig.

Fig.

25

Fig.

shows several lengthy bodies surrounded by a

braided jacket, wherein the jacket is comprised of
a plurality of braid elements, wherein each braid
element is comprised of a braided ribbon, as shown

in the enlarged detail in the figure;

shows, at the same scale as figure 1, one lengthy
body being surrounded by a braided jacket, wherein
the jacket is comprised of a plurality of braid
elements, wherein each braid element comprises a
braided ribbon, and wherein the braided ribbon com-
prises interlaced, lengthy elements, as shown in

the enlarged detail in the figure;

shows the same detail as shown in figure 2, wherein
the width of the braid element is depicted with a

double arrow;

shows, in larger scale, a section through the braid
element shown in figure 3, wherein the braid ele-
ment is provided with interlaced, lengthy elements

shown in a first embodiment; and

show the same as in figure 4, wherein the braid
element is provided with interlaced, lengthy ele-

ments 1in alternative embodiments.
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In the figures, reference numeral 12 denotes a braided braid
element. The braid element 12 is comprised of a braided rib-
bon. A plurality of braid elements 12 are braided around a
lengthy, load-bearing body 3 and form a jacket 2. In figures
1 and 2 it is shown that the jacket 2 is formed by twelve
braid elements 12. In figure 1, the lengthy, load-bearing
body 3 is shown as a plurality of threads 32. The threads 32
may be comprised of textile threads chosen from a group com-
prising a monofilament, a bundle, a yarn, a strand, a hawser,
and a cable. Further, the thread 32 may be comprised of
braided textile elements which may be comprised of a mono-
filament, a bundle, a varn, a strand, a hawser or a cable. In
an alternative embodiment, the thread 32 may be comprised of
a metal thread. A braiding machine of a type known per se is
used for the braiding of the jacket 2, the machine of which
is not discussed in further detail. The lengthy, lcad-bearing
body 3 is conveyed through a support sheave (not shown) of
the braiding machine and braid elements 12 from spools (not
shown) of the braiding machine are applied, whereby the braid

elements 12 form the jacket 2.

Figure 2 shows another embodiment, wherein the lengthy body 3
is comprised of one body 34, such as, for example, a hawser,
a metal thread, a hose, a stiff pipe or a pliable, electric

conductor.

In figures 1-3, embodiments are shown wherein the braided
ribbon 12 is comprised of twelve threads 120. The threads 120
may be textile threads chosen from a group comprising a mono-
filament, a bundle, a yvarn, a strand, a hawser, and a cable.
Further, the threads 120 may be comprised of braided textile
elements which may be comprised of a monofilament, a bundle,
a yarn, a strand, a hawser, or a cable. In figures 1-3, a

braiding pattern denoted as over 2-under 2 is shown. The
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skilled person will know that other braiding patterns are
possible. The braided ribbon 12 is produced in a braiding ma-
chine of a type known per se, the machine of which is not

discussed in further detail.

In figure 2 and figure 3, the braided ribbon 12 is shown in
an alternative embodiment. The braided ribbon 12 is provided
with a plurality of lengthy, interlaced elementg 122. In the
finished ribbon 12, the interlaced elements 122 lie gide by
side in the longitudinal direction of the braided ribbon 12.
The threads 120 are braided around the interlaced elements
122, as shown schematically in figures 4-9. A double arrow
marked “W” denotes the second direction of the braided ribbon

12.

Figures 4-9 show an over 2-under 2 braiding around the inter-
laced elements 122. A double arrow marked ”"H” denotes the

first direction of the braided ribbon 12.

In a first embodiment, the interlaced elements 122 may con-
stitute a reinforcement 124 of the braid element 12 in order
to increase the resistance of the braid element 12 against
cuts, gnawing and other mechanical damage, as shown in figure
4. The interlaced elements 124 wmay be comprised of a thread.
The interlaced elements 124 may be textile threads chosen
from a group comprising a monofilament, a bundle, a yarn, a
gtrand, a hawser, and a cable. Further, the interlaced ele-
ments 124 may be comprised of braided textile elements which
may be comprised of a monofilament, a bundle, a yarn, a
strand, a hawser, or a cable. In a further, alternative em-
bodiment, the interlaced elements 124 may be comprised of a
metal thread, and in yet a further, alternative embodiment

the interlaced elements 124 may be comprised of a metal wire.
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In a second embodiment, the interlaced elements 122 may con-
stitute lengthy, floating elements 125 in the braid element
12, as shown in figure 5. The interlaced elements 125 may be
comprigsed of a material having low specific gravity. In an
alternative embodiment, the interlaced elements 122 may be
comprised of lengthy, tubular floating elements 126, as shown
in figure 6. In the embodiments shown in figures 5 and 6, the
jacket 2 will constitute a buoyant body around the lengthy

body 3 when placed in water.

In a third embodiment, the interlaced elements 122 may con-
stitute a lengthy, weight element 127 in the braid element
12, as shown in figure 7. The interlaced weight elements 127
may be comprised of a material having high specific gravity.
In this embodiment, the jacket 2 will constitute a weight
body arocund the lengthy body 3 when placed in water and will
provide the lengthy body 3 with better sinking properties.
The interlaced weight elements 127 may be comprised of a
metal, for example of lead, or of a metal surrounded by a

polymer jacket 127'.

In a fourth embodiment, the interlaced elements 122 may con-
stitute a lengthy, electric conductor 128 in the braid ele-
ment 12, as shown in figure 8. The interlaced electric con-
ductors 128 may be surrounded by an electrically isolating
polymer jacket 128’ . At least one braid element 12 in the
jacket 2 is provided with at least one electric conductor
128. The electric conductor 128 may be a signal cable. The
electric conductors 128 may be structured to transmit elec-
tric energy from one end portion of the lengthy body 3 and
onto another end portion thereof. In an alternative embodi-
ment, the electric conductors 128 may be structured to form

an electric field around the lengthy body 3 in order to pre-
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vent, for example, sharks from biting into the lengthy body
3.

In a fifth embodiment, the interlaced element 122 may consti-
tute a lengthy, signal conductor 129 in the braid element 12,
as shown in figure 9. The interlaced signal conductor 129 may
be comprised of an optical conductor 129. In figure 9, one
possible combination of wvarious interlaced elements 122 is
also shown. One braid element 12 may be provided with at
least one reinforcement 124, and at least one floating ele-
ment 126. The skilled person will also appreciate that the
various braid elements 12 forming the jacket 2 may be pro-
vided with various interlaced elements 122, or with wvarious

combinations of interlaced elements 122.

The threads 32, 120 and the interlaced elements 122 may be
comprised of, for example, synthetic fibres, such as polyes-
ter, polyamide, polypropylene, polyethylene, including so-
called UHMWPE (ultra-high-molecular-weight polyethylene),
aramid or vectran. The threads 32, 120 and the interlaced
elements 122 may be comprised of the same material, or they

may be comprised of various materials.

In alternative embodiments, the lengthy body 3 may comprise a
rope or a hawser, a textile thread, a metal thread, a wire, a

rope, a hose, or a stiff pipe.

The gkilled person will know that other braiding patterns are
possible, such as e.g. over l-under 1. Further, it is known
to use another number of braid elements 12 than twelve in or-
der to braid a jacket 2 around a lengthy, load-bearing body
3.
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Claims

1. A jacket (2) for a lengthy, load-bearing body (3),
wherein the jacket (2) is comprised of a plurality of
braid elements (12) which, when braided, enclose at least
a portion of the lengthy body (3), character-
ized in that the braid element (12) is comprised of

a braided ribbon.

2. The jacket (2) according to claim 1, character-
ized i n that the braided ribbon (12) comprises at

least 3 threads (120).

3. The jacket (2) according to claim 2, character-
ized 1in that the threads (120) are chosen from a
group comprised of a monofilament, a bundle, a yarn, a

strand, a hawser, and a cable.

4. The jacket (2) according to claim 2, characterxr-

ized i n that threads (120) consist of braided tex-

tile elements.

5. The jacket (2) according to claim 1, character-
ized in that the braided ribbon (12} further com-

prises at least one lengthy, interlaced element (122).

6. The jacket (2) according to claim 5, character-
ized i n that the braided ribbon (12) comprises a
plurality of lengthy, interlaced elements (122) side by

side.

7. The jacket (2) according to claim 5, character-
ized 1n that the lengthy, interlaced element (122)

comprises a textile element.
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11.

12.

13.

13

The jacket (2) according to claim 5, character -
ized 1imn that the lengthy, interlaced element (122)

comprises a metal.

The jacket (2) according to claim 5, character -
ized 1in that the lengthy, interlaced element (122)

comprises a polymer.

The jacket (2) according to claim 5, character -
ized 1n that the threads (120) of the braided rib-
bon (12) surround the lengthy, interlaced element (122)

when braided.

The jacket (2) according to claim 1, character -
ized 1n that the lengthy, load-bearing body (3) is
chosen from a group comprising a pipe, an electric cable,

a mooring element, and a rope.

A lengthy, load-bearing body (3) chosen from a group com-
prising a pipe, an electric cable, a mooring element, and
arope, characterized 1n that the lengthy
body (3) is provided with a jacket (2) according to claim
1.

A method of applying a braided jacket (2) onto a lengthy,
load-bearing body (3), wherein the lengthy, load-bearing
body (3) is conveyed through a support sheave of a braid-
ing machine and braid elements (12) from spools of the
braiding machine are applied, whereby the braid elements
(12) form the jacket (2), characterized in
that the braid element (12) is formed as a braided rib-

bon.
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