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Li ne guiding systemfor at |east one supply line which can be coiled

and uncoil ed and rotary gui de therefor

The invention relates in general to a line guiding
least one line which can be coiled and uncoiled, an
guide for a line between two points which are rotat
each other.

The invention relates in particular to a line guidi

or more lines with a drum-like winding device for c
uncoiling the lines, e.g. cables, hoses or the like
device being rotatable about an axis of rotation th
The line guiding system further comprises a rotary
the line(s) from a first point, typically a non-mov

to a second point which is connected in a rotationa
to the rotatable winding device, i.e. a point which
relative to the first point. The rotary guide here
guiding course, having one or more first helical la
the line(s) is/are helically wound about the axis o
or more second helical layers, in which the line(s)
helically wound about the axis of rotation in the o
to the direction of rotation of the first helical |

a return curve, which connects the two oppositely w

layers to each other, said line(s) being turned in

The particular helical guiding course with the line
between the two helical runs permits a relative rot
second point relative to the first point over a lar

rotation, e.g. of several thousand degrees,

system for at
d to a rotary
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ng system for one
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, said winding
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able fixed point,
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without the need for typical rotary feed-throughs.
possible to avoid sliding contacts for electrical |

joints for hose lines for supplying gaseous or liqu

A line guiding system of this type is already known
DE 10 2012 110 967. This solution makes it possible
feed-throughs, to coil and uncoil multiple lines, e
(electricity, data, gas, liquid etc.) and with diff

single drum. This configuration is also space-savin

To avoid the typical rotary feed-throughs for the |

for example, a special rotary guide is used, e.g. a
international patent application WO 2011/086198 A2,
guiding device, which guides the lines according to
guiding course. The particular helical guiding cour
coils or turns and with a return arranged therebetw
lines to be employed, i.e. typical rotary feed-thro

Various systems constructed according to the princi
967 Al are marketed by the applicant (igus GmbH, D-
trade name "e-spool". These line guiding systems ha
themselves in practice. A limitation to the use of

the fact that only relatively small line diameters,

can be employed or that lines with a high specific

length) cannot be guided.

A first object of the present invention therefore |
guiding system and a rotary guide of the type menti
that they can also be used for lines with large lin

lines with a high specific weight.

This object is achieved on the one hand by a line g
features according to claim 1 and likewise - indepe
rotary guide having the features according to claim

Advantageous developments can be taken from

Thus, for example, it is
ines and/or rotary

id media.

from the German patent
, Without typical rotary
ven for different media
erent diameters, using a

g, among other things.

ines in this solution,
ccording to

with a ribbon-like line
the desired helical

se with oppositely wound
een allows continuous

ughs can be avoided.

ple from DE 10 2012 110
51147 Cologne) under the
ve already proved

these systems lies in

e.g. up to about 20 mm,

weight (mass per unit

ies in developing a line
oned above in such a way

e cross-sections or for

uiding system having the
ndently thereof - by a

16 or claim 17.
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the sub claims.

In a generic line guiding system according to the p
1, the first object is achieved in particular by th
support the helical layers, in particular in a dire
outwards and/or in a direction radially inwards, th
has an outer tubular support sleeve and/or an inner
sleeve. The support sleeve(s) here is/are arranged
the axis of rotation of the drum-like winding devic
the invention it is further provided here that the

a rotary decoupling function, based on which coils
supported on or abutting the respective support sle
from the rotation of the winding device or are inde
rotatable about the axis of rotation. In other word
supported on the support sleeve should each be rota
axis of rotation independently of the rotary moveme
like winding device. As a result of this, while som
first helical layers or some or all of the second h
optionally take part in the rotation of the winding

not, however, obliged to perform the same rotary mo

Without a corresponding decoupling of the rotary mo
varying radius of the coils during the course of th
can lead to very high frictional forces occurring t
with adjacent components — such as e.g. a drive sha
device. In a radially inwards direction, this would
constriction and, e.g. because of tangential static
very high tensile stresses. Tests have shown that t
highly pronounced patrticularly in lines with a larg

or high specific weight. It may lead to the destruc

or a blocking of the desired rotary movement. In th
direction of rotation, the corresponding problem ca
result of an extension or "rearing up" radially out

diameter of the coils or turns tends to increase.

reamble of claim
e fact that, to
ction radially
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Based on the use of at least one supporting sleeve
decoupling from the rotation of the drum-like windi
undesirable stress explained above can be reliably
least one radial direction, since causative frictio
relevant relatively moving components is markedly r

avoided altogether.

The rotary guide can in particular be configured su
the helical layers through suitable components in a
directions. Thus, the intended relative rotary move
transmitted to the respective helical layers and th
without undesirable snagging, e.g. as a result of "

without jamming, e.g. as a result of constriction.

Depending on the construction, an appropriately dec
support is needed only inwardly, only outwardly or
This depends e.g. on whether the line is guided in
in a non-enclosed or exposed manner or a suitable |

device is used within the rotary guide.

A substantial advantage of the arrangement accordin
invention is that even particularly heavy lines, e.

for supplying shore-side electricity to sea-going v

be coiled and uncoiled by the generic principle, i.
typical rotary feed-through with the aid of sliding

like, with the aid of a drum-like winding device.

Regardless of whether a drum is used for coiling an
desired length of line, even with heavy lines or la
lines, the rotary guide which is likewise proposed
for typical rotary feed-throughs, i.e. even these |
without interruption between two points that are ro

to each other.
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In the case of lines being guided in a non-enclosed
manner in particular, (i.e. without a line guiding

e.g. an energy chain accommodating them), one embod
that an inner tubular support sleeve is provided, w
rotated relative to the winding device, in particul

of rotation of the winding device, by means of a su
mounting for the purpose of rotary decoupling.

In addition or alternatively, an outer tubular supp
provided which can be rotated relative to the windi
particular about the axis of rotation thereof, by m
rotational mounting for the purpose of rotary decou

the winding device.

In one embodiment, both support sleeves are mounted
jointly in a freely rotating or floating manner in

rotation of the winding device.

Besides the support sleeve(s) that is/are provided
rotatable relative to the winding device owing to a
rotational mounting, e.g. by means of roller bearin
other design options for achieving the function of
also lie within the scope of the invention. For exa
sleeves can have a plurality of circumferentially d
support rolls (similar to roller conveyors or rolle
which helical layers that are tensioned radially in

outwards can roll with as little friction as possib

An arrangement with an inner and an outer support s
freely rotatable about the axis of rotation, is adv
particular when the line is guided in an exposed ma
rotary guide. In this case the line can directly ab
supported on the outer or inner support sleeve, dep
direction of rotation. If, on the other hand, the |

guided in an additional line guiding device, e.g. a

or exposed
device such as
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hich can be

ar about the axis

itable rotational
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designed energy chain, further ways of achieving th

rotary decoupling are available — as explained belo

In particular, but not exclusively, in the case of

an exposed manner, one embodiment provides that the

comprises a support body curved about the axis of r
supporting the return curve. The support body in th
return region directed in a circumferential directi
tangentially, which is adapted to the desired guidi
particular to the radius, of the return curve betwe
layers. The support body here is arranged such that
rotatable relative to the support sleeve(s) provide
body can in particular revolve at half the rotation

winding device.

An appropriate support body is preferably guided in
displaceable manner between a radially inner and a
support sleeve, and is in particular mounted so as
manner of a sliding bearing. In this way,

radial movements of the support body can be limited

while axial mobility is maintained.

Depending on whether the line is guided in an expos
an additional line guiding device within the rotary
support body preferably has at least on its return
optionally also on adjacent running surfaces, a con
surface to reduce friction. Alternatively or in add

on the return region of the support body, guide rol

provided to reduce friction.

The support body ensures on the one hand the desire
the return region or in the reversal between the op
helical layers and on the other hand an adequate sp
friction between the two. The support body can like

to reduce or prevent an extension or "rearing up" o

inter ali

e function of

W.
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on or
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layers radially outwards and can optionally compris

guide parts for this purpose.

Another way of achieving the function of rotary cou
the fact that the rotary guide comprises a suitably
guiding device in which the line(s) is/are guided a
desired helical guiding course with a reversal. In
line guiding device can comprise suitably arranged
the purpose of the rotary decoupling according to t
which can roll e.g. on one or both support sleeves

position.

In such an embodiment, the line guiding device can
an energy chain with pivotally connected chain link
here, in the operating state, is preferably positio
the axis of rotation as far as possible in each cas
links each have at least one inner side link, an ou

a cross-piece firmly connecting the two. Depending
main effect occurring is a constriction radially in

up" radially outwards or both, one of the following
two combined can be provided for the purpose of rot
On the one hand, at least on some of the inner side
radially inwardly directed support roll can be prov
respectively. These support rolls decouple the rota
rolling over the inner support sleeve or e.g. direc
the winding device, avoiding static friction. On th
similarly, at least on some of the outer side links
chain, a radially outwardly directed support roll ¢
respectively. These support rolls can then in parti
radially outwardly provided support sleeve. If an e
support rolls is used, the rotary movement of provi
sleeves is in principle unimportant, i.e. these can
rotation of the second point, for example, and/or c

rotationally fixed relative to the first point.

e additional

pling consists in
designed line
ccording to the
this case, the
support rolls for
he invention,

in the operating

take the form of
s. The pivot axis
ned radially to
e. The chain

ter side link and
on whether the
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When a line guiding device is used within the rotar
expediently forms the desired guiding course of the
and is appropriately designed to define this guidin
large extent. The line guiding device itself can al

undesirable effects of constriction or extension.

A possible embodiment of an energy chain for formin
guiding course has at least one radially outer link
outer side links, which has a greater length in the
direction than a radially inner link strand with th
links. This can be achieved e.g. in the manner of a
principle by using mirror-symmetrical or identical
link strands, but with at least one additional inte
being provided in the longer, outer link strand bet
pairs of pivotally connected side links. The number
pieces can be used to adjust the desired lengthenin
longitudinal direction. Likewise, for example, an e
multiple subdivisions can be provided by an additio
strand, with the number of intermediate pieces incr

outwards.

Irrespective of the selected guiding of the line(s)

guide, the preferred features explained below can b

In one embodiment, the rotary guide can comprise a
end flange. The first point can be arranged in a st

on this first flange. Similarly, at the opposite en
rotary guide a second disc-shaped flange can be pro
connected in a rotationally fixed manner to the dru
device. Thus, the second point can be arranged on t
flange. Each support sleeve that is provided accord
invention is arranged in this case in a freely rota
respect to both end flanges. The disc-shaped flange

support or a stop in an axial direction.

y guide, it
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g courseto a

ready reduce the
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For the rotary drive of the winding device, in part
shaft can be provided. In this case, support sleeve
provided according to the invention can be mounted
rotatable manner by means of a suitable rotational
roller bearing, on the shaft which is provided in a
inherently ensures the coaxial arrangement of the ¢
winding device can also be arranged on one of the s

a rotatable manner.

The winding device of the system can in particular
a drum with an energy chain wound thereon in a spir
guides the coilable and uncoilable longitudinal sec

line(s).

A particular feature of the proposed line guiding s
the fact that the line can be continuous and uninte
spatially fixed connection point to the uncoilable
continuous line can therefore have a first subsecti

or unwound on the winding device and a correspondin
uncoilable free end. A second section of the line w
guiding course is accommodated in the rotary guide
end of the line to be attached in a stationary mann
point. Thus, each line being guided can pass withou
from the first point via the second point on the dr
device to the coilable and uncoilable free end (wit
connector). This proves particularly advantageous f
supply cables, such as e.g. multiphase power cables

shore-side power to ships.

Depending on the spoolable line length and line cro
line guiding system according to the invention typi
considerably larger than systems according to the p
discussed in the introduction. Accordingly, in orde
it can be provided that the rotary guide is arrange

within a hollow cylindrical interior of the drume-li

icular a distinct
s that are

in a freely
mounting, e.g. a
ny case. This
omponents. The

upport sleeves in

take the form of
al manner, which

tion of the
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device, viewed in the axial direction. Depending on

of the winding device and/or the angle of relative
required, the rotary guide can also be accommodated
the hollow space in the drum-like winding device. T
relatively compact design, even with long travel di
line cross-sections. Thus, the system can be housed
standard container.

The proposed line guiding system is suitable in par
supplying shore-side power to a sea-going vessel, e

ship, for example when it is in port.

The invention further relates to the rotary guide i
independently of a drum-like winding device. The ro
comprises at least one line, which is guided in the
from a first point to a second point which can be r
thereto about an axis of rotation. The at least one
helical guiding course in the rotary guide with one
helical layers, in which the line is wound about th
rotation, one or more second helical layers, in whi
wound about the axis of rotation in the opposite di
therebetween a return curve which connects the two
In the return curve the line is turned or changes i
rotation.

One embodiment (according to claim 16) is distingui
that the rotary guide has an outer tubular support
supporting the helical layers radially outwardly an
tubular support sleeve for supporting the helical |
inwardly, both tubular support sleeves being rotata

such that they are decoupled from the rotation of t

An alternative embodiment of the rotary guide (acco
17) is distinguished by the fact that the rotary gu

one tubular support sleeve for supporting the helic

the dimensions
rotation

entirely within

his allows a
stances and large

e.g.ina

ticular for

.g. a container

tself,

tary guide
rotary guide
otated relative
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or more first

e axis of

ch the line is
rection, and
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ts direction of
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ble in a manner

he second point.

rding to claim
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that the rotary guide comprises a line guiding devi
line is guided according to the helical guiding cou
radially oriented support rolls for the purpose of

by rolling over the at least one support sleeve.

The at least one tubular support sleeve can take pa
rotation of the second point in a rotationally fixe
support sleeve can be formed by an existing compone
a drive shaft. The support sleeve can in particular
above, also be provided as an additional component.
and a radially outer support sleeve can also be pro
case in particular one of the two or both is/are no
decoupled. As a line guiding device, in particular

for closed cycles can be used, which is supplemente

support rolls, e.g. by retrofitting.

If a line guiding device is used, a shaft which is
the axis of rotation can be provided to drive a dev
rotationally fixed to the second point, in particul
winding device, over which the support rolls of the
device roll. In this embodiment, no additional inne
is necessary. In this case an outer tubular support
provided, over which further radially oriented supp
line guiding device roll, or which is rotatable in
that it is decoupled from the rotation of the shaft
case, support rolls are provided only radially inte

line guiding device.

The system and the rotary guide allow multiple supp
guided continuously therein from the first point to
point, including in particular heavy lines or lines
cross-section.

The invention is explained in more detail below, wi

the more general description above, with the aid of

ce, in which the
rse and which has

rotary decoupling

rtin the

d manner. The
nt, such as e.g.
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A radially inner
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embodiments illustrated in the drawings. The figure
following:
FIG.1: a partial view in an exploded perspective i

a first exemplary embodiment of the invention with

guided in an exposed manner in the rotary guide;

FIG.2A-2B: cross-sections through the rotary guide
with rotation in the one direction of rotation (FIG

and in the opposite direction of rotation (FIG.2B);

FIG.3A-3B: longitudinal sections corresponding to t
intersection A-A or B-B from FIG.2A-2B with arrows
indicating the respective directions of rotation;
FIG.4: a partial view in an exploded perspective i
a further exemplary embodiment of a rotary guide fo
line guiding system, with a line guiding device in

at least one line is guided;

FIG.5A-5B: a preferred exemplary embodiment of an e
line guiding device for use in a rotary guide e.g.

according to FIG.4;

FIG.6: a perspective diagram of a line guiding sys
drum-like winding device for coiling and uncoiling
multiple lines and with a rotary guide, e.g. accord
FIG.1 or FIG.4;

FIG.7: a line guiding system according to the prio

10 2012 110 967 A1, not according to the invention)

FIG.7 shows a known line guiding system for lines w
coiled and uncoiled, such as power cables and hoses

compressed air or liquid. The line guiding system g

s show the

llustration of

aline

according to FIG.1
2A)

he lines of

llustration of
ra

which

nergy chain as a

tem with a

ing to

r art (from DE

hich can be
e.g. for

enerally labelled
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1in FIG.7 comprises a drum-like winding device 2 f
coiling and uncoiling of an energy chain 3, which g
multiple lines (not shown) in parallel. The winding
rotatably mounted by means of a shaft 4 and is driv

e.g. an electric motor. The shaft 4 defines an axis

The lines that can be coiled and uncoiled by the wi
pass without interruption from a first, spatially f

a rotary guide generally labelled 6 to a second poi
of the winding device 2 which is further rotatable

first point F and on to a free end E on the energy

To enable a relative rotation between the points F
place over a large angle of rotation about the axis
helical guiding course with a return of the line is
rotary guide 6. A line guiding device designed for

e.g. according to WO 2011/086198 A2, can define and
helical guiding course. This guiding course has fir

7, in which the lines being guided are wound helica
axis of rotation A of the shaft 4, and axially oppo
helical layers 8, in which the line guiding device

with the lines being guided therein in the opposite
rotation about the axis of rotation A. The two oppo
groups of coils 7, 8 are connected to each other vi

9 and thus form runs of turns that can be rotated s
each other. In the return curve 9, the lines being
around from the one direction of rotation to the op

of rotation. A helical layer 7, 8 is understood in

to be each full turn (coil) or partial turn (partia

helical line about the axis of rotation A between t
since the remaining circumferential dimension becom

the stop at the points F, R respectively.

The helical guiding course illustrated by way of ex

a snapshot changes its position according to the re

or the spiral
uides the
device 2 is

en via a drive 5,

of rotation A.

nding device 2
ixed point F via
nt R on the drum
relative to the

chain 3.

and R to take

of rotation A, a
provided in the
this purpose,

/or support this

st helical layers
lly about the

site them, second
is wound together
direction of
sitely wound

a areturn curve
eparately from
guided turn
posite direction
the present case
| coil) along a

he points F, R,
es small close to

ample in FIG.7 as

lative angle of
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rotation position of the points F, R. In the event
rotation of the winding device 2 with the second po
the first point F, the return curve 9 migrates in a
between the frontal ends at the respective points F
respective number of coils or turns in the groups o
layers 7, 8 increases or decreases according to the
further details of the function and construction of
system 1 according to FIG.7, reference should be ma

110 967 A1, the relevant parts of which are incorpo

An embodiment according to the invention of a rotar
illustrated in FIG.1. Some components, in particula
winding device (see FIG.5), are not shown in FIG.1
clarity. In FIG.1 a single line 110, e.g. a multi-p

is being guided in an exposed manner (without a lin
or energy chain in the rotary guide 106). In the re
state, the line 110, depending on the rotational po
or more helical layers 117 about the axis of rotati
more second helical layers 118 in the opposite dire
about the axis of rotation A. The helical layers 11
connected to each other by a return curve 119, in w
is turned. The function of the helical guiding cour
oppositely wound helical layers 117, 118 and the re
corresponds to FIG.7. The total number of full coil
helical layers 117, 118 determines the maximum angl
(one full coil allows approx. a 600° to 720° angle

total number of full coils is preferably n

To support the return curve 119, the rotary guide 1
body 120, with a return region 121 pointing substan
circumferential direction. The return region 121 is
the mid-plane of the support body 120 and transitio
appropriately oblique lateral running surfaces 122,
predominantly in an axial direction and the tangent

which intersects the axis of rotation A.

of relative

int R opposite

n axial direction

, R and the

f the helical
rotation. For

the line guiding
de to DE 10 2012

rated herein.

y guide 106 is
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for the sake of
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hich the line 110
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The return region 121 of the support body 120 in th
forms a sliding surface, the shape of which defines
guiding course of the abutting return curve 119. It

al i a a gentle minimum radius of curvature of the line 1
return curve 119. The support body 120 extends in a
direction over an angular dimension of between 270°
and is arranged in a freely rotatable manner about
rotation A. The sliding surface on the return regio
running surfaces 122 can comprise a coating that re
friction or a tribologically optimized material. Al
addition, friction-reducing running rollers can be
return region 121 and/or on the running surfaces 12
body 120. The support body 120 on the one hand defi
the return curve 119 and on the other hand ensures
wound helical layers 117, 118 which rotate relative
are spaced apart axially so that no friction occurs
immediately adjacent turns or coils of the two heli

118 running in opposite directions. The return regi
running surfaces 122 can also prevent the return cu

"rearing up" by suitable chamfering.

FIG.1 further shows a hollow cylindrical inner supp
and a hollow cylindrical outer support sleeve 140,
coaxially with the axis of rotation A as additional
support sleeves 130, 140 are tubular, e.g. produced
of a tube made of steel sheet. The diameter of the
sleeve 140 here is greater than the diameter of the
sleeve 130 by an amount which is slightly more than
diameter of the line 110, so that there is movement

the line 110 in the intermediate space, as can be s

On the end faces of the support sleeves 130, 140, t
106 has disc-shaped flanges 107, 108 for the axial

e example shown
the desired
ensures inter
10 in the
circumferential
to almost 360°
the axis of
n 121 and on the
duces sliding
ternatively or in
provided on the
2 of the support
nes the shape of
that oppositely
to each other
between the
cal layers 117,
on 121 and the

rve 119 from

ort sleeve 130
which are mounted
components. The
as cut sections
outer support

inner support
twice the line
clearance for

een in FIG.3A-3B.
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support of the



10

15

20

25

30

35

16

line 110. The flanges 107, 108 i nter alia preventthe helical layers

117, 118 from sliding off axially during operation.

With the aid of FIG.2A-3B, it is possible to see th

the rotary guide 106 works, and in particular the s
130, 140 according to FIG.1. When the second point
first direction of rotation relative to the fixed f
(FIG.2A, 3A), the helical guiding course of the lin
radially inwards. Thus, the line 110 with at least

all the coils (as shown here in FIG.2A-3A) comes ra
into a position abutting and supported by the suppo
When the second point R rotates relative to the fir
fixed point F in the opposite direction of rotation
opposite effect occurs. The helically arranged line
radially outwards in this case and lies in a positi
supported by the outer support sleeve 140 (FIG.3B).
support sleeves 130, 140 trap the corresponding con
extension and thus avoid any detrimental effect on
parts, e.g. the shaft (see FIG.7) or the drum (see

In the first exemplary embodiment according to FIG.
both the inner support sleeve 130 and the outer sup
are, each independently of one another, freely rota
to the other components, in particular in relation
drum-like winding device (see FIG.5 or 7), i.e. the
from the predetermined rotation of the second point
an undesirable overloading caused by the effects il
FIG.3A or FIG.3B is prevented by simple means.

FIG.4 shows an alternative exemplary embodiment of
206 according to the invention. This differs from t
particular by the fact that in the rotary guide 206

(not shown) are guided in an additional line guidin
e.g. an energy chain, according to the desired heli

course. By means of a line guiding device 250, tens

e way in which
upport sleeves

R rotates in a
irst point F

e 110 constricts
some or possibly
dially inwards

rt sleeve 130.

st spatially
(FIG.2B-3B), the
110 extends

on abutting and
The additional
striction or

the other moving
FIG.5).

1 and FIG.2A-3B,
port sleeve 140
table in relation
to a shaft of the
y are decoupled
R. As a result,

lustrated in

a rotary guide
he one above in
multiple lines

g device 250,
cal guiding

ile and shear
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loads can be absorbed and their effect on the lines

in the region around the return curve 259, can be a

The line guiding device 250 according to FIG.4 also
first helical layers 257 and helical layers 258 run
opposite direction and a return curve 259 connectin
aid of the line guiding device 250, a desired prede
guiding course can be ensured even when multiple li
guided jointly (not shown). The line guiding device

al i a be pre-tensioned in an axial direction for a favor
guiding course. As a line guiding device 250, an en
specifically designed for circular configurations,

WO 98/31950 Al, can be employed.

In the exemplary embodiment according to FIG.4, an
sleeve 230 and an outer support sleeve 240 are prov
be tubular and can be mounted in a freely rotatable
with the axis of rotation A, e.g. with the aid of a
rotational mounting on a shaft of the winding devic
shown (see FIG.7). In the rotary guide 206, the inn
230 compensates for a constriction of the line guid
radially inwards and the outer support sleeve 240 ¢

extension of the line guiding device 250 radially o

The other components of the rotary guide 206 corres
their functions to those of FIG.1, with reference n

by a hundred, the support body 220 being adapted to
curvature of the line guiding device 250 about the

A and the radius of curvature of the return curve 2
dimensions can be greater, e.g. for multiple, longe

lines.

It also lies within the scope of the invention for
sleeves 230, 240 not to be of a freely rotating con

line guiding device 250 is used. In this case, the

, in particular
voided

has one or more
ning in the

g them. With the
termined helical

nes are being

250 can i nter
able helical
ergy chain

e.g. according to

inner support

ided, which can
manner coaxially
suitable

e which is not

er support sleeve
ing device 250
ompensates for an

utwards.

pond in terms of
umbers increased
the radius of

axis of rotation
59. The overall

r and/or heavier

the support
figuration when a

rotary movement
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of the support sleeves 230, 240 can be coupled with
second point R or of the first point F, which can r
simpler construction in the case of particularly la
The rotary decoupling of the lines or line guiding
avoid damaging friction caused by the constriction
effect (FIG.3A or FIG.3B) can be achieved by a desi
chain 550 with radially oriented support rolls 551,

of example in FIG.5A-5B. This alternative to the de
rotatability of the support sleeves 230, 240 can be
sides, radially inwardly and radially outwardly, or
parts, e.g. with support rolls radially inwardly an
rotatable support sleeve radial outwardly. In the |
radial inner support sleeve can be omitted if the |

device 250 can roll over a shaft.

An energy chain 550 according to the invention, ill
FIG.5A-5B only as a small representative longitudin
use as a line guiding device e.g. in the setup acco
has multiple strands 553 composed of individual par
system comprising side links 554 and cross-pieces 5
links 554 and cross-pieces 555 are interconnected v
pieces 555 in a stable and approximately parallel m

accommaodating space for the lines is formed therebe

In the central link strand and in the radially oute
553, additional intermediate pieces 556 are provide
the length of the strand such that the energy chain
in a laterally curved manner. This enables the desi

helical guiding course (FIG.4) to be achieved.

In order to be able to insert optional intermediate
side links 554 are composed of two releasable, conj
sections 554A, 554B in a longitudinal direction. A
section 554A has on one end a fork-like receiver, i

tab-like end of an opposite second link section 554

that of the
epresent a

rge diameters.
device 250 to

or extension

gn of an energy
552 shown by way
coupled

provided on both
combined in

d a freely

atter case, the

ine guiding

ustrated in

al section, for
rding to FIG.4,
ts of a modular
55. The side

ia the cross-
anner, so that an

tween.

r link strand
d, which adjust
550 overall runs

red spiral or

pieces 556, the
ugated link

first link

n which the other

B engages. These
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approximately semicircular ends are each connected
articulated manner via a suitable articulated bolt/
about a pivot axis B. In the installed position (FI

axis B runs approximately radially or perpendicular
axis of rotation A respectively. A pivot angle limi

is provided in a suitable manner known to the perso
art on the side links 554, which limits the maximum
the articulated joint to preserve a minimum radius

the return curve 259 (FIG.4) of the energy chain 55

At the ends of the link sections 554A, 554B which a
together to form a side link 554, approximately E-s
with serrations are provided, through the mutually
projections of the side link 554 of which a split p
shown) projects, which lies centrally and in the ma
side link 554 and optionally also secures the cross
About the axis of the split pin or pin, which is pe

the pivot axis B in the main plane, the link sectio

a side link 554 are laterally pivotable over a smal
purpose of the lateral curvature of the energy chai
illustrated in FIG.5A-5B. The intermediate pieces 5
correspondingly have interfaces on both sides match
interfaces of the link sections 554A, 554B for the
connection to the link sections 554A, 554B, as can
clearly in FIG.5B. The link sections 554A, 554B can
symmetrically for use in all strands, in order to i
number of identical parts in the modular system. Th
554A, 554B, cross-pieces 555 and intermediate piece

preferably made of plastic in an injection molding

The support rolls 551, 552 can be mounted via retai
are integrally formed on one of the two link sectio
The support rolls 551, 552 each lie perpendicular t
of the side link 554 and in the operating position

about a tangential axis of rotation, perpendicular

in a pivotally
bore connection
G.4), the pivot
ly through the
ter (not shown)
n skilled in the
pivot angle of
of curvature in
0.

re to be joined
haped interfaces
engaging

in or pin (not

in plane of the
-pieces 555.
rpendicular to

ns 554A, 554B of
| angle for the

n 550, as

56

ing the

purpose of

be seen most
be formed
ncrease the

e link sections

s 556 are

process.

ning arms, which
ns 554A, 554B.
o the main plane
can be rotated

to the pivot axis
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B. The support rolls 551, 552 allow the energy chai
a very low-friction manner, e.g. over the additiona
230, 240, over a shaft as an inner support (see FIG
inside of a drum of the winding device (see FIG.6)
support. Thus, the function of rotary decoupling ca
achieved via an energy chain 550 with support rolls
FIG.5A-5B, e.g. in a setup according to FIG.4. The
551, 552 can also be provided on retrofittable, sep

parts.

FIG.6 shows by way of example an overall line guidi
multiple lines 610 which can be coiled and uncoiled
guiding system 600 comprises a winding device, e.g.
with a large internal hollow space, and a rotary gu
accommodated predominantly in the hollow space of t
save space. On the drum 602 a suitable energy chain
schematically in FIG.6, is wound in a spiral manner

uncoiling the free end E of the lines 610.

The rotary guide 606 can be formed in FIG.6 accordi
principle from FIG.1, i.e. with an outer support sl

can be freely rotated relative to the drum 602 and
rotatable inner support sleeve 630 (not visible in
with an energy chain 550 which uncouples the rotati
FIG.5A-5B in a setup according to FIG.4, wherein su
turn e.g. synchronously with the drum 602. Instead
components, when an energy chain 550 with support r
used (FIG.5A-5B), the support sleeves can thus also
by the inside of the drum 602 and a hollow shaft su
such that it is rotatable about the axis A (not vis

The lines 610 pass from the rotatable point R of th
606 to the end fixed on the drum 602 and from there
interruption to the free end E of the drum-side ene
the other hand, the lines 610 pass via the rotary g

interruption to the fixed point (not shown) and opt

n 550 to roll in

| support sleeves
.7) or over the
as an outer

n also be
551,552 as in
support rolls

arate add-on

ng system 600 for
. The line

as a drum 602,
ide 606, which is
he drum 602 to
603, shown

for coiling and

ng to the

eeve 640 which

a freely

FIG.6), or e.g.

on according to
pport sleeves

of separate

olls 551, 552 is
be formed e.g.
pporting the drum
ible in FIG.6).

e rotary guide
without

rgy chain 603. On
uide 606 without

ionally on from
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there to the respective attachment or connection po
chain 550 in the setup according to FIG.4, or the |
setup according to FIG.1, is guided by the componen
guide 606 in all directions, so that rotary movemen

without snagging or jamming.

The line guiding system 601 according to the invent
particularly suitable for heavy lines 610 and/or li
line cross-sections, e.g. for power cables for supp

shore-side power to sea-going vessels.

ints. The energy
ine 110 in the
ts of the rotary

t can take place

ion is
nes with large

lying multi-phase
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FIGS.1, 2A-2B, 3A-3B
106 Rotary guide

107, 108 Flange discs
110 Line

117 First helical layers
118 Second helical layers
119 Return curve

120 Support body

121 Return region

122 Running surface

130 Inner support sleeve
140 Outer support sleeve
A Axis of rotation

E Free end

F Spatially fixed point

R Rotatable point

FIG.4

206 Rotary guide

207, 208 Flange discs
220 Support body

221 Return region

222 Running surface

230 Inner support sleeve
240 Outer support sleeve
250 Line guiding device
257 First helical layers
258 Second helical layers
259 Return curve

A Axis of rotation

F Spatially fixed point

R Rotatable point

Li st of

22

reference characters
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FIG.5A-5B

550 Energy chain

551, 552 Support rolls
554 Side link

554A, 554B Link sections
555 Cross piece

556 Intermediate piece

B Pivot axis

FIG.6

601 Line guiding system
602 Drum

603 Energy chain

606 Rotary guide

608 Flange disc

610 Lines

640 Outer support sleeve
A Axis of rotation

R Rotatable point

FIG.7 (Prior art)

1 Line guiding system
2 Winding device

3 Energy chain

4 Shaft

5 Drive

6 Rotary guide

7 First helical layers
8 Second helical layers
9 Return curve

A Axis of rotation

F Spatially fixed point
R Rotatable point
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Cl ai ns

A line guiding system (600) for at least one line w hich can be
coiled and uncoiled, comprising

a drum-like winding device (602) for coiling and un coiling at
least one line (610), in particular a cable, a hose or the

like, which is rotatable about an axis of rotation (A) through
a shaft; and

a rotary guide (106; 206; 606) for guiding the at | east one
line from a first point (F) to a second point (R), which is
connected to the winding device in a rotationally f ixed manner
and which can be rotated relative to the first poin t, wherein
the rotary guide has a helical guiding course with one or more
first helical layers (117; 257), in which the line is wound
about the axis of rotation (A), one or more second helical
layers (118; 258), in which the line is wound about the axis

of rotation in the opposite direction, and a return curve
(119; 259) which connects the two helical layers an d in which
the line is turned;

characterized in that

the rotary guide (106; 206; 606) has an outer tubul ar support
sleeve (140; 240; 640) and/or an inner tubular supp ort sleeve
(130; 230) arranged coaxially with the axis of rota tion, for
supporting the helical layers radially outwards or radially
inwards, and in that the rotary guide has a rotary decoupling
structure, based on which helical layers (117; 257, 118; 258)
supported on the support sleeve are rotatable about the axis

of rotation (A) in a manner such that they are deco upled from
the winding device (602).

The line guiding system according to claim 1, chara cterized in
that an inner tubular support sleeve (130; 230) is provided,
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which for the purpose of rotary decoupling can be r
relative to the winding device and about the axis o

by means of a rotational mounting.

The line guiding system according to claim 1 or 2,
characterized in that an outer tubular support slee
240) is provided, which for the purpose of rotary d
can be rotated relative to the winding device and a

axis of rotation by means of a rotational mounting.

The line guiding system according to claim 1, 2 or
characterized in that the line (110) is guided in t
guide in a non-enclosed manner and is supported dir
the outer or inner support sleeve (130; 140), depen

direction of rotation.

The line guiding system according to one of the pre
claims, in particular according to claim 4, charact
that the rotary guide comprises a support body (120
the return curve (119; 259), the support body being
the axis of rotation (A), with a return region (121
pointing in a circumferential direction, which is a
the return curve, wherein the support body is freel
relative to the support sleeve(s), in particular at
rotational speed of the winding device

The line guiding system according to claim 5, and i
particular according to claims 2, 3 and 5, characte
that the support body (120; 220) is guided between
sleeves (130, 140; 230, 240) in an axially displace
manner, and in particular in the manner of a slidin

The line guiding system according to claim 5 or 6,
characterized in that the support body (120; 220) h

otated

f rotation

ve (140;
ecoupling
bout the

3,

he rotary
ectly on
ding on the

ceding
erized in

; 220) for
bent about
; 221)
dapted to

y rotatable
half the

n
rized in
the support
able

g bearing.

as a
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continuous sliding surface or guide rolls at least

return region (121; 221) in order to reduce frictio

The line guiding system according to claim 1, 2 or
the rotary guide comprises a line guiding device (2
which the line is guided according to the helical g
course, characterized in that the line guiding devi
comprises support rolls (551, 552) for the purpose

decoupling.

The line guiding system according to claim 8, chara
that the line guiding device is in the form of an e
(550) with pivotally connected chain links, which e
comprise at least an inner side link (554), an oute
(554) and a cross-piece (550) connecting the side |
wherein for the purpose of rotary decoupling
- on at least some of the inner side links respective
radially inwardly oriented support roll (551) is pr
and/or
- on at least some of the outer side links respective
radially outwardly oriented support roll (552) is

provided.

The line guiding system according to claim 9, chara
that the energy chain (550) has a longer outer link
(553) and a shorter inner link strand (553) to form
helical guiding course, wherein the outer link stra
preferably has at least one intermediate piece (556
every two pairs of pivotally connected side link pa

554B) to increase the length in a longitudinal dire

The line guiding system according to one of the pre
claims, characterized in that the rotary guide is p
its end regions with a first disc-shaped flange (10

which the first point (F) is arranged in a stationa

on its

3, wherein
50; 550) in
uiding

ce

of rotary

cterized in
nergy chain
ach

r side link

inks,

ly a
ovided;

cterized in
strand
the

nd

) between
rts (554A,
ction.

ceding
rovided at
7;207), on

ry manner,



10

15

20

25

30

35

12.

13.

14.

15.

16.
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and with a second disc-shaped flange (108; 208; 608
connected in a rotationally fixed manner to the dru
winding device (602) and on which the second point
arranged, wherein the support sleeve(s) (130, 140;
640) can be freely rotated relative to both flanges

The line guiding system according to one of the pre
claims, comprising a shaft for driving the winding
characterized in that each support sleeve (130, 140
640) is mounted on the shaft in a freely rotatable

means of a rotational mounting.

The line guiding system according to one of the pre
claims, comprising a line, in particular a multi-ph
cable, characterized in that the line (610) compris
section wound on the drum-like winding device (602)
coilable and uncoilable free end (E), and a second
accommodated in the rotary guide (606) with a helic
course and an end that can be attached in a station
to the first point (F), wherein the line is continu
uninterrupted from the first point via the second p
the coilable and uncoilable free end (E).

The line guiding system according to one of the pre
claims, characterized in that the rotary guide (606
arranged at least partly within the drum-like windi
(602) in an axial direction or is entirely accommod
therein.

Use of a line guiding system according to one of cl
14 for supplying shore-side electricity to a sea-go

A rotary guide (106) for a line guiding system, in
according to one of claims 1 to 14, comprising at |

line (110), which is guided in the rotary guide fro

), which is
m-like
(R) is
230, 240;

ceding
device,
; 230, 240;

manner by

ceding

ase power
es a first

, with a
section
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ary manner
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point (F) to a second point (R) which can be relati
rotated about an axis of rotation relative to the f
wherein the line has a helical guiding course in th
guide with one or more first helical layers (117),
the line is wound about the axis of rotation, one o
second helical layers (118), in which the line is w

the axis of rotation in the opposite direction, and

therebetween a return curve (119) which connects th

helical layers and in which the line is turned;
characterized in that

the rotary guide has an outer tubular support sleev
supporting the helical layers radially outwards and
tubular support sleeve (130) for supporting the hel
radially inwards, and

in that the tubular support sleeves are rotatable i
such that they are decoupled from the rotation of t
point (R).

A rotary guide (206; 606) for a line guiding system
particular according to one of claims 1 to 14, comp
least one line (610), which is guided in the rotary
a first point to a second point which can be rotate
to the first point about an axis of rotation, where
has a helical guiding course in the rotary guide wi
more first helical layers (257), in which the line
about the axis of rotation, one or more second heli
(258), in which the line is wound about the axis of
in the opposite direction, and therebetween a retur
(259) which connects the two helical layers and in
line is turned;

characterized in that

the rotary guide has at least one tubular support s
240, 640) for supporting the helical layers radiall

or radially inwards, and

vely

irst point,
e rotary
in which
r more

ound about

e two

e (140) for
an inner

ical layers

n a manner
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in that the rotary guide comprises a line guiding d
550), in which the line is guided according to the
guiding course and which has radially oriented supp
(551, 552) for the purpose of rotary decoupling by
over the at least one support sleeve.

The rotary guide according to claim 17, further com
shaft that can be rotated about the axis of rotatio
driving a device which is rotationally fixed to the
point (R), in particular a drum-like winding device
characterized in that the support rolls (551) roll
shaft.

The rotary guide according to claim 18, characteriz
the line guiding device comprises further radially
oriented support rolls (552), which roll over an ou
sleeve (640).

The rotary guide according to claim 18, characteriz
the outer tubular support sleeve (140, 240, 640) is
in a manner such that it is decoupled from the rota
shaft.

The line guiding system or rotary guide according t
the preceding claims, characterized in that multipl
lines (610) are guided continuously therein from th

point (F) to the second point (R).

evice (250;
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