I*I Innovation, Sciences et Innovation, Science and CA 2908377 C 2021/05/04

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 908 377
12y BREVET CANADIEN
CANADIAN PATENT
13 C
(86) Date de dépdt PCT/PCT Filing Date: 2014/03/24 (51) Cl.Int./Int.Cl. HO2G 3/04 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2014/10/09 F16G 13/16(2006.01)
" . (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2021/05/04 STEEGER, RALF, DE
(85) Entrée phase nationale/National Entry: 2015/09/29 e
(73) Propriétaire/Owner:
(86) N° demande PCT/PCT Application No.: EP 2014/055798 IGUS GMBH, DE

(87) N° publication PCT/PCT Publication No.: 2014/161734 (74) Agent: MARKS & CLERK
(30) Priorité/Priority: 2013/04/05 (DE20 2013 101 460.5)

(54) Titre : GUIDE CABLE COMPORTANT DES LIENS A ANGLE AJUSTABLE SELON PLUSIEURS AXES
(54) Title: CABLE GUIDE COMPRISING MULTI-AXIALLY ANGLE-ADJUSTABLE LINKS

(57) Abrégé/Abstract:

The invention relates to a cable guide (1) comprising links (2) that are each angle-adjustable multi-axially relative to each other and
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lines, and to increase their protection, it is proposed that the casing parts of adjacent links (2) overlap in the longitudinal direction
(L), and that a joint arrangement (30) having at least two degrees of freedom be provided between the at least one segment (10)
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Abstract

The invention relates to a cable guide (1) comprising links (2)
that are each angle-adjustable multi-axially relative to each
other and connected to each other in articulated fashion, where
each link (2) displays an inner part (3) with corresponding,
multi-axially angle-adjustable, articulated connectors (5, 6)
and a casing part (4) for peripheral delimitation of at least
one guiding duct (7), and the casing part (4) encompasses at
least one segment (10), which is connected to the inner part
(3) by a web (20), in a manner permitting it to be pivoted open
for accessing the associated guiding duct (7) on the peripheral
side. To facilitate the insertion and removal of lines, and to
increase their protection, it is proposed that the casing parts
(4) of adjacent links (2) overlap in the longitudinal direction
(L), and that a joint arrangement (30) having at least two de-
grees of freedom be provided between the at least one segment
(10) and the web (20), by means of which the segment (10) is
mounted in such a way that it can move outwards transversely to

the longitudinal direction (L) while being pivoted open.



10

15

20

25

30

35

CA 02908377 2015-09-29

Cable guide comprising multi-axially angle-adjustable links

The invention generally relates to a cable guide (also called
cable carrier or line guide) for guiding and protecting cables,
hoses and the like. It specifically relates to a cable guide
comprising links that are respectively angle-adjustable multi-
axially relative to each other, connected to each other in ar-
ticulated fashion and arranged successively in the longitudinal
direction of the cable guide. In a generic cable guide, each
link displays an inner part with corresponding articulating
connectors and a casing part for peripheral delimitation of at
least one guiding duct. In this context, the articulated con-
nectors permit multiaxial, e.g. three-dimensional, angling or
pivoting of the links relative to each other. The casing part
encompasses at least one segment, which is connected to the in-
ner part by a web, in a manner permitting it to be pivoted open
in order to make an associated guiding duct accessible on the

peripheral side or from the outside.

A cable guide of this kind is known from utility model specifi-
cation DE 20 2012 001 760 Ul. Compared to the cable guide known
from international patent application WO 2004/093279, it has
the advantage that insertion or removal of the cables or other
lines is simplified in that the pivoting open of individual
segments of the casing parts gives access to the guiding ducts
located on the inside. Due to the design, and particularly ow-
ing to the segments that can be pivoted open, the casing parts
are arranged successively at a distance from each other in the
longitudinal direction and accordingly have a relatively small
longitudinal dimension in relation to the chain links. Conse-
guently, the protective function of the casing, e.g. against
chips, sparks and the like, leaves somewhat to be desired in

certain applications.

A further, three-dimensionally deflectable cable guide is known
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from DE 10 2010 032 920. Like the energy guiding chain from
DE 20 2012 001 760 Ul, it offers no closed jacketing of the
lines, and thus only little protection of the lines against ex-

posure to external influences.

In this respect, the guiding device according to WO 2004/093279
has the advantage that the links proposed there can form a
jacketed flexible conduit that displays an essentially closed
casing over the full periphery and over the entire length. This
achieves greater protection of the guided lines, cables, hoses,
etc. This 1i1s desirable on many industrial machines, e.g. on
metal-cutting machines or on a welding robot. In the cable
guide from WO 2004/093279, the casing parts of the links are
provided with slit-shaped openings for insertion or removal of
the lines. However, the insertion and removal of lines through
openings of this kind is inconvenient in practice. Moreover,
the openings reduce the protection of the guided cables to a

certain extent.

The object of the present invention is therefore to propose a
cable guide that facilitates the insertion and removal of lines
and, at the same time, offers greater protection of the guided

lines.

Date Regue/Date Received 2020-08-06
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Accordingly, in one aspect there is provided a cable guide
comprising links that are angle-adjustable multi-axially
relative to each other, connected to each other in articulated
fashion and arranged successively in the longitudinal direction
of the cable guide, wherein each link displays an inner part
with corresponding multi-axially angle-adjustable articulation
connectors and a casing part for peripheral delimitation of at
least one guiding duct, where the casing part encompasses at
least one segment, which is connected to the inner part by a
web, in a manner permitting it to be pivoted open in order to
make an associated guiding duct accessible on the peripheral
side, wherein the casing parts of adjacent links overlap in the
longitudinal direction, and wherein a Jjoint arrangement with at
least two degrees of freedom is provided between the at least
one segment and the web, by means of which the segment can move
transversely to the longitudinal direction while being pivoted

open.

The joint arrangement permits the segment, especially its end
facing towards the web, a further, outward-oriented direction
of movement, independently of, or in addition to, the pivoting

movement, as a result of which the segment can be pivoted open

Date Regue/Date Received 2020-08-06
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past an adjacent segment, particularly in the area of the over-

lap.

The proposed joint arrangement thus makes it possible for the
casing parts of adjacent links to overlap over the greatest
possible longitudinal section and, at the same time, for the
casing parts to be capable of being pivoted open, at least in

areas or segments.

It should be noted that, in principle, a casing closed over the
entire periphery could easily be designed to pivot open by
means of a pivot located on the outside. However, locating
joint components on the outside of the casing parts would re-
sult in projecting parts on the outer surface, this being unde-
sirable. Moreover, the joint arrangement would be exposed to
external influences, these being precisely what protection is
to be afforded against. Consequently, a preferred embodiment
provides for the joint arrangement to be located entirely on
the inside in relation to the casing part, specifically in such

a way that the joint arrangement is protected in closed state.

Access can be gained peripherally or via the periphery of the
casing or the casing part, where the guiding duct associated
with the respective casing part can be accessed essentially ra-

dially.

It should also be noted that a distinction must be made between
the joint arrangement for pivoting open areas or segments of
the casing parts, and the multi-axially angle-adjustable artic-
ulated connection between the links. In the present case, an-
gle—-adjustable multi-axially means mobility of the links rela-
tive to each other about at least two independent axes. It may
in particular but not necessarily mean three-dimensional mobil-

ity through a ball-and-socket joint.

In a preferred embodiment, the joint arrangement is designed as
a combination of two joints, particularly two different and

spatially separate joint types. A design involving a multiple
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joint with coinciding joints is, however, also theoretically

conceivable.

The joint arrangement is preferably designed as a rotary and
curved guide, e.g. as a link guide with rotary engagement, with
a curve direction lying essentially transversely to the axis of
rotation. In this context, the axis of rotation can expediently
be essentially parallel to the longitudinal direction of the
cable guide or to the routing direction. The curving movement
enabled must not necessarily be translatory, but can also have
a curved shape, e.g. based on the cross-section or contour of
the segments. As an alternative to the preferred design as a
rotary and curved guide, other joint arrangements are also
suitable that enable outward movement of the segment. Also open
to consideration is, for example, a double hinge joint realised
by parallel film hinges. Likewise suitable would be, for exam-
ple, an articulated bracket joint, a joint in the manner of a
concealed hinge or a door joint hinge, or ancother joint combi-
nation that alsc permits a further movement, in addition to the
pure opening rotation of the segment, e.g. in a radially out-

ward direction.

A rotary and curved guide can, however, be realised in simple
and robust fashion, particularly by injection moulding, if pro-
vision is made for two claw-shaped hinge brackets to project
from one end of the segment, and corresponding joint areas, de-
signed as journals, are provided on the web and reached around
by the joint brackets in rotating fashion. In this context, the
claw-shaped joint brackets on the segment form a slot-like 1lin-
ear or curved guide for the curving movement of the rotary and
curved guide. The joint areas on the web are designed in the
manner of journals and adapted to the guide in the joint brack-
ets. They project essentially axially on the web, preferably
parallel to the longitudinal direction of the cable guide.

In a rotary and curved guide of this kind, a development pro-

vides for the slot-like guide of the joint brackets to run es-
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sentially in the peripheral direction of the casing part, thus
enabling the segment to be easily pulled out quasi-radially in
the course of the opening movement. A constriction is prefera-
bly provided between the two end areas of the guide, such that
the rotary and curved guide can lock into place in a first,

closed end position and a second, opened end position.

A development of the cable guide permits stable connection of
the casing part to the inner part, in that a snap-in projection
that engages the peripherally nearest web of the link is pro-
vided on the end of the segment lying opposite the joint ar-
rangement. In this way, reliable fastening of the segment on
the inner part can be realised by the joint arrangement at the
one end and by the snap-in connection at the other end. To this
end, the snap-in projection preferably displays a snap-in hook
that interacts with a snap-in edge on the web. In an expedient
development, provision is made for the snap-in projection to
reach into a gap between the two joint brackets of the periph-
erally nearest segment. This ensures optimum utilisation of the
space available in the longitudinal direction for connection to
the inner part. To improve the protective effect, and also to
protect the joint arrangement, the snap-in projection is moreo-
ver preferably designed in such a way that it closes the gap

between the two joint brackets.

For detaching the segment from the web, provision is expedient-
ly made for the joint arrangement, particularly each of the two
joint brackets, to display one or more outward-facing openings
that enable the segment to be detached from the web. To in-
crease the protection of the guided cables and the Jjoint ar-
rangement against exposure to external influences, provision is
moreover expediently made in this embodiment for the end of the
segment lying opposite the joint arrangement to have one or
more projections that are designed in such a way that, when in
closed position, they cover the one or more openings of the pe-
ripherally nearest segment in the area of the jcint arrange-

ment. The openings are expediently provided in the end area of
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the slot-like guide that reaches around the journals in the
opened end position cof the segment. This ensures that the seg-
ments can easily be detached from the webs in opened position,

but not in completely closed position.

In an embodiment preferred for protecting the guided cables,
each segment is divided into two spherical cap areas in the
longitudinal direction. In this context, a first cap area dis-
plays a centre point of the sphere that essentially coincides
with the centre of a ball-and-socket type joint element on the
inner part. The second cap area is designed in such a way that
it can at least partially accommodate the first cap area of an
adjacent link. In this context, the joint arrangement according
to the invention, particularly the rotary and curved guide, is
expediently provided exclusively over the longitudinal dimen-
sion of the first cap area, between the first cap area and the
web. This form permits maximum overlapping between the first
and second cap areas in all angled positions of adjacent links,
since the second cap area is free of joint components and can

thus reach completely over an adjacent first cap area.

Especially with a cap-shaped design of the casing parts, it is
particularly expedient 1f every casing part displays several,
particularly three, identical segments, produced in one piece,
and webs, e.g. three webs, are accordingly integrally moulded
on the inner part in one piece in a rotationally symmetrical
arrangement for each segment, particularly on the middle longi-
tudinal section of the inner part. To ensure extensive overlap-
ping of the casing parts and, at the same time, stable connec-
tion to the inner parts, it is particularly expedient in this
context if the webs extend not only radially outwards, but also
with one component in the longitudinal direction of the cable
guide. This at the same time ensures that the outer end area of
the web lies opposite the first cap area of the associated seg-

ment.

A robust joint arrangement can particularly be realised in that
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parts of the joint arrangement, particularly joint areas de-
signed as Jjournals, are integrally moulded on the outer end of
each segment in such a way that their effective length extends
essentially over the entire longitudinal dimension of the first
cap area. For instance, a maximum design length of the pivot
bearing component of the rotary and curved guide in the longi-
tudinal direction can be ensured in this way, without impairing

the overlapping of the cap areas.

In an expedient embodiment, the cable guide has links in which
the casing part is made up of several, preferably three, iden-
tical segments. Each segment is preferably manufactured in one
piece. Expediently, each segment can moreover be pivoted open
separately and 1s designed in such a way that, when the seg-
ments are closed, the casing parts of adjacent links reach over
each other in all angled positions of the links relative to
each other and also essentially over the entire periphery. This
achieves the best possible protective effect, in that the cas-
ing parts form a protective tube that is closed over the entire
length of the cable guide, surrounding and protecting the guid-
ing ducts inside and the 1lines, hoses or the like located

therein.

Provision is moreover expediently made for the inner part of
each link to display corresponding articulating connectors of
the cardan or ball-and-socket joint type. Articulated connect-
ors of this kind are, on the one hand, suitable for multiaxial-
ly, particularly three-dimensionally angling connection and, on
the other hand, also permit the absorption of tensile forces
between the links of the cable guide. The inner part can be
manufactured in one piece with the webs, such that, in a pre-
ferred design, each link is assembled from a total of four in-

dividual parts.

Further advantages and features of the invention are described
in more detail below on the basis of the Figures. The Figures

show the following:
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FIGS. 1A-1B: Perspective views of a section of a preferred
practical example of the cable guide according
to the invention, with completely closed casing
parts (FIG. 1A) and with opened segments of the
casing parts (FIG. 1B);

FIGS. 2A-2C: Cross-sections transverse to the longitudinal
direction of the cable guide, with completely
closed segments (FIG. 2A), with a partly opened
segment (FIG. 2B) and with a completely opened
segment (FIG. 2C);

FIGS. 3A-3B: A front view and a perspective view of a segment

of the cable guide according to FIGS. 1A-1B;

FIG. 4: A perspective view of the inner part of a link

of the cable guide from FIGS. 1A-1B.

A preferred embodiment of the cable guide according to the in-
vention is generally referred to as 1 in FIGS. 1A-1B. Cable
guide 1 serves as an energy guiding chain for cables, hoses or
the like, and consists of a plurality of links 2, connected to
each other in articulated fashion. Each link 2 is very largely
open on both face ends and displays a rotationally symmetrical
outer contour in closed state. In this context, each link 2
consists of an inner part 3, produced in one piece by injection
moulding, and a three-piece casing part 4 surrounding inner
part 3. Provided on inner part 3 and lying opposite each other
in longitudinal direction L are the ball 5 of a ball-and-socket
joint and a correspondingly shaped socket 6 of a ball-and-
socket joint, such that links 2 are connected to each other by
ball-and-socket joints and can thus move in virtually every di-
rection relative to each other. In the context of the inven-
tion, even angling about just two transverse axes is to be in-
terpreted as multiaxial. Articulating connectors 5, 6 are de-
signed to be detachable and to absorb tensile forces. Further

details of suitable articulated joints will not be described in
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more detail, since their principle is already known from WO
2004/093279.

Cable guide 1 becomes three-dimensionally movable as a result
of ball-and-socket joints 5, 6. Thus, cable guide 1 can partic-
ularly be used to supply the end effector on a multiaxial in-
dustrial robot (not shown), e.g. to supply the welding head on
a 6-axis welding robot. Cable guide 1 is preferably designed
entirely in the manner illustrated in FIGS. 1A-1B between the
stationary connection and the moving connection to be supplied
(not shown). Three-dimensionally movable links 2 can also be

present only in some sections.

As can best be seen from FIG. 1A, the casing parts 4 of the in-
dividual 1links 2 form, in closed state, a protective tube
around guiding ducts 7 inside that is essentially closed over
the entire periphery (FIG. 2A). As a result of the overlapping
of casing parts 4 in longitudinal direction L, cable guide 1 is
additionally very largely closed over the entire length. Conse-
quently, casing parts 4 of links 2 form a virtually closed pro-

tective jacket for the cables, hoses and the like to be guided.

Each casing part 4 demarcates guiding ducts 7 on the periphery
and, in the preferred practical example, comprises three iden-
tically manufactured segments 10, which are shown in more de-
tail in FIGS. 3A-3B. Segments 10 are manufactured from plastic
in one piece by injection moulding and have a roughly sector-
like shape. As can be seen in more detail from FIG. 3B, seg-
ments 10 are subdivided in longitudinal direction L into a
first cap area 12 and a second cap area 14. First cap area 12
has roughly the form of a sector of a spherical annulus, whose
centre point essentially coincides with the centre of ball 5 of
the ball-and-socket joint of inner part 3 in closed state
(FIG. 1A). Adjacent to it, second cap area 14 has a centre
point that is displaced in longitudinal direction L and a larg-
er radius of curvature, such that it can accommodate and cover

a corresponding first cap area 12 of an adjacent link 2. In
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this way, cap areas 12, 14 achieve the desired overlapping

(FIG. 1A), without impairing the flexibility of links 2.

As can best be seen from FIGS. 2A-2C, a joint arrangement 30 is
provided between each of the three webs 20 of inner part 3 and
each of segments 10, by means of which segments 10 are mounted
on inner part 3 in movable fashion and can be pivoted open out-
wards (FIGS. 2B-2C). As a result, access to any of guiding
ducts 7 can optionally be created by pivoting open a series of

segments 10 (FIG. 1B).

Access 1s gained peripherally or via the periphery of the cas-
ing or casing part 4, in that guiding duct 7 associated with
the respective casing part 4 can be accessed essentially radi-

ally.

In the practical example shown, joint arrangement 30 between
each segment 10 and each web 20 offers two degrees of freedom,
namely rotary movement about an axis perpendicular to the plane
of FIGS. 2A-2C and a shifting or sliding movement of segment 10
along a curve within this plane, transverse to longitudinal di-
rection L. As a comparison of FIG. 2B and FIG. 2C shows, joint
arrangement 30 is designed in such a way that, when being piv-
oted open by its inner end, segment 10 can be pivoted outwards
quasi-radially past an adjacent segment 10. This makes it pos-
sible to pivot open closed casing parts 4, and also to prevent
trapping and jamming of overlapping cap areas 12, 14, as shown

in more detail in FIG. 2C.

In closed state, each joint arrangement 30 1s located on the
inside on the corresponding segment 10 and is thus largely pro-
tected by casing part 4. In a planar view, each joint arrange-
ment 30 according to FIGS. 2A-2C corresponds tc a combination
of a pivot and a curved guide, or a link guide with rotary en-
gaging member. As shown by comparing FIG. 3B and FIG. 4, this
arrangement is realised by two claw-shaped joint brackets 32

that project in the peripheral direction and are integrally
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moulded on one end of segment 10, and by corresponding joint
areas 34, designed as journals, on the end area of each web 20.
Joint areas 34 project essentially parallel to longitudinal di-
rection L, or the routing direction of cable guide 1, in the
manner of pins and are in this instance formed by a roughly
circular cylindrical transverse pin on web 20. Claw-shaped
joint brackets 32 reach around joint areas 34 on the webs in
rotating fashion. The two joint brackets 32 are of identical
design and arranged in parallel fashion and flush in longitudi-
nal direction L. Joint brackets 32 each form a slot-like guide
33 for joint areas 34. Slot-like guide 33 is essentially ori-
ented in the peripheral direction of the casing part, thus de-
fining the curving movement of rotary and curved guide 30, e.qg.
according to a straight line or a slight curve oriented in the
peripheral direction or tangentially. The axis of rotation of
joint brackets 32 about joint areas 34 is roughly parallel to
longitudinal direction L, the curve direction of guide 33 being
exactly or almost perpendicular to it {in the plane of
FIG. 3A). Provided in the middle area of the opening of joint
brackets 32 that forms guide 33 is a constriction 35 that in-
teracts with joint areas 34. As a result of constriction 35,
joint areas 34 lock into place in the two opposite end posi-
tions in guide 33. This means that segments 10 can also be held
in place in the open position according to FIG. 1B. Joint areas
34 are, however, freely rotatable in the end areas of guide 33,
to permit pivoting open and closed. For pivoting open, guide 33
in joint brackets 32 makes it possible for segment 10 to be
held on joint areas 34 and nevertheless to be pivoted open in
the area of the overlap in longitudinal direction L, past an
adjacent segment 10. As a result, and as shown in FIG. 2C, a
segment 10 can be pivoted open past the segment 10 that is ad-
jacent peripherally and in longitudinal direction L, although
the axis of rotation defined by joint areas 34 lies within the
casing. In particular, cap area 14 of the one segment 10 can be
opened outwards past cap area 12 of the segment that is adja-

cent in longitudinal direction L. Moreover, each joint bracket
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32 1is provided with an outward-facing opening 36, which serves
to detach segment 10 from web 20. Openings 36 lie in the end
area of guide 33, which reaches around pin-shaped joint areas
34 in the fully opened end position. Thus, segment 10 can only
be detached easily in this position (FIG. 1B). In keeping with
the function of joint brackets 32 described above, segments 10
are made of an elastically deformable plastic, possibly of a

softer material than inner parts 3.

FIGS. 3A-3B furthermore show a snap-in projection 40 with a
snap-in hook 42, integrally mculded on the openable end of seg-
ment 10. As FIG. 1A shows, snap-in projection 40 reaches into
the gap between the two joint brackets 32 of the peripherally
nearest segment 10, and is designed in such a way that it al-
most completely seals off this gap. Snap-in hook 42 locks on a
snap-in edge 44, provided roughly centrally on web 10, more
precisely on the cylindrical pin forming joint areas 34. Fur-
thermore, snap-in projection 40 reaches in claw-like fashion
around the middle area on web 20 between joint areas 34, as a
result of which segments 10 are stably retained on webs 20 in
the manner of a positive clamping or clip connection. Integral-
ly moulded on segment 10, transversely to snap-in projection 40
in longitudinal direction L, are two projections 45, which are
designed as covers for openings 36 and almost completely seal

them off when casing parts 4 are closed.

FIG. 1B shows that joint arrangement 30 is provided exclusively
in the longitudinal area between first cap area 12 of segments
10 and web 20, so that the overlap of cap areas 12, 14, on the
one hand, and the size of joint arrangement 30 in longitudinal
direction L, on the other hand, can be as large as possible, as

can be seen from FIGS. 1A-1B.

FIG. 4 shows the inner part 3 of a link 2 with three strut- or
spoke-like webs 20, integrally moulded in one piece and in ro-
tationally symmetrical fashion at an angle of arc of 120°, that

extend radially outwards from the middle part with articulating
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connectors 5, 6. Each web 20 serves as a mount for exactly one
corresponding segment 10 and, together with this segment 10 and
the peripherally nearest web 20, demarcates one of three guid-
ing ducts 7 of cable guide 1. In order to position joint areas
34 opposite first cap area 12, webs 20 run not only radially
outwards, but also in curved form with a component in longitu-
dinal direction L. In this way, the effective length in longi-
tudinal direction L of joint areas 34 against tilting of seg-
ments 10 can also essentially extend over the entire corre-

sponding dimension of first cap area 12.

The three segments 10 of casing part 4 are of identical shape.
As can be seen from FIG. 1B, segments 10 are designed in such a
way that, when segments 10 are closed, casing parts 4 of adja-
cent links 2 overlap with cap areas 12, 14 (only the straight
arrangement is shown here) over the entire periphefy, apart
from residual, design-related gaps. As a result of the spheri-
cal shape and sufficient overlapping in longitudinal direction
L, casing parts 4 form a closed jacket around guiding ducts 7
and the lines located therein (not shown) in all angular posi-

tions.
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List of reference numbers

Cable guide

Link

Inner part

Casing part

Ball of the ball-and-socket joint
Socket of the ball-and-socket joint
Guiding duct
Segment

First cap area
Second cap area
Web

Joint arrangement
Joint bracket
Slot-1like guide
Joint area
Constriction
Opening

Snap-in projection
Snap-in hook
Snap-in edge
Projection

Longitudinal direction
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What is claimed is:

1. A cable guide comprising links that are angle-
adjustable multi-axially relative to each other, connected
to each other in articulated fashion and arranged
successively in the longitudinal direction of the cable
guide, wherein each link displays an inner part with
corresponding multi-axially angle-adjustable articulation
connectors and a casing part for peripheral delimitation of
at least one guiding duct, where the casing part encompasses
at least one segment, which is connected to the inner part
by a web, in a manner permitting it to be pivoted open in
order to make an associated guiding duct accessible on the
peripheral side, wherein the casing parts of adjacent links
overlap in the longitudinal direction, and wherein a joint
arrangement with at least two degrees of freedom is provided
between the at least one segment and the web, by means of
which the segment can move transversely to the longitudinal

direction while being pivoted open.

2. The cable guide according to Claim 1, wherein the joint
arrangement is located on the inside in relation to the

casing part.
3. The cable guide according to Claim 1 or 2, wherein the

joint arrangement is designed as a combination of two

joints.

Date Regue/Date Received 2020-08-06
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4, The cable guide according to Claim 3, wherein the Jjoint
arrangement is designed as a combination of a rotary and
curved guide with a curve direction lying transverse to the
axis of rotation, where the axis of rotation is oriented
substantially parallel to the longitudinal direction and
wherein two claw-shaped joint brackets project on one end of
the at least one segment, forming a slot-like guide for the
curving movement of the rotary and curved guide, and reach
in rotating fashion around corresponding joint areas,

designed as journals and projecting on the web.

5. The cable guide according to Claim 4, wherein the slot-
like guide runs substantially in the peripheral direction of
the casing part and displays a constriction between the two

end areas of the guide for locking in two end positions.

6. The cable guide according to any one of Claims 1 to 5,
wherein a snap-in projection with a snap-in hook is provided
on the end of the segment lying opposite the joint

arrangement, engaging the peripherally nearest web.

7. The cable guide according to Claim 6, wherein the snap-

in hook engages a snap-in edge of the nearest web.

8. The cable guide according to Claim 6 or 7, wherein the

snap-in projection reaches into a gap between the two joint

brackets of the peripherally nearest segment.
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9. The cable guide according to any one of Claims 1 to 8,
wherein each joint bracket displays at least one outward-
facing opening for detaching the segment from the web, and
wherein at least one projection is provided on the end of
the segment lying opposite the joint arrangement for

covering the opening of the peripherally nearest segment.

10. The cable guide according to Claim 9, wherein the
opening is provided in an end area of the Jjoint arrangement

that corresponds to the opened end position.

11. The cable guide according to any one of Claims 1 to 10,
wherein each segment is divided into two spherical cap areas
in the longitudinal direction, where the first cap area
displays a centre point of the sphere that substantially
coincides with the centre of a ball-and-socket type joint
element on the inner part, and the second cap area can at
least partially accommodate the first cap area of an
adjacent link, and wherein the joint arrangement is provided

exclusively between the first cap area and the web.

12. The cable guide according to Claim 11, wherein the

casing part of each link displays a plurality of identical
segments that are manufactured in one piece, and three webs
are integrally moulded on the inner part in one piece in a

rotationally symmetrical arrangement.
13. The cable guide according to Claim 12, wherein the webs

extend radially outwards and with one component in the

longitudinal direction.
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14. The cable guide according to Claim 12 or 13, wherein
parts of the joint arrangement are integrally moulded on the
outer end of each web, their effective length extending
substantially over the entire dimension in the longitudinal

direction of the first cap area.

15. The cable guide according to any one of Claims 1 to 11,
wherein the casing part is made up of a plurality of
identical segments, and each segment can be pivoted open and
is designed in such a way that, when the segments are
closed, the casing parts of adjacent links reach over each
other in all bending positions and substantially over the

entire periphery.

16. The cable guide according to any one of Claims 1 to 15,
wherein the inner part of each link displays corresponding
articulation connectors of the cardan or ball-and-socket
joint type that are designed for multi-axially angle-

adjustable connection and the absorption of tensile forces.

17. The cable guide according to any one of Claims 1 to 16,
wherein, by means of said joint arrangement with at least
two degrees of freedom, the segment can move outwards
transversely to the longitudinal direction while being

pivoted open.

18. The cable guide according to any one of Claims 1 to 16,
wherein, by means of said joint arrangement with at least
two degrees of freedom, the segment can move sideways
transversely to the longitudinal direction while being

pivoted open.
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