<3 August 2006 SUPPORTING BELT AND LI NE GUIDANCE ARRANGENENT FOR STATI ONARY
GUI DANCE OF LI NES, CABLES OR THE LI KE The object of this i3nesist 2006r el at es
to a supporting belt for a line guidance unit, a line 5 guidance unit for
guiding lines, cables or the like and a met hod of produci ng a supporting
bel t. Mddem wor ki ng machi nes, whether they performstatic and/or- dynam c
operations, have a plurality of electric, hydraulic and/or pneumatic inlet
~and outlet lines, e.g., for controlling .novable consuners. For guiding
such lines, in particular froma stationary 10 connection point to a
novabl e consuner, so-called |line guidance elements are used. Line guidance

“units for @MMO@TIN@%L'E@INE&WE GUHBANKE hWﬁMEN?tF%d which is

tnown | nuSIARBNEREK RN AR AN ARy Ok SRR LICE" | 5, U0LE B8

al so referred to as an energy gui dance chain consists of individual chain
l'i nks j oi ned together in an articulated 15 nmanner to form a gui dance

~channel . e £8ne Channel .
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protective nent de 0 I ‘made by
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|nterconnected by bendabl e brrdges The protective elenent 20 has a bottom

segmﬁﬁlvuth a top side and a bottom side and at | east one wall segnent

whi ch can be shaped into a closed channel section by mechani cal |y cl osi ng

a closin nechanrs mhereb rotective ele referably
connect eg Moderg &ma@ IPSS’ é‘{lﬁ&el‘ Q}ie}crp?r Qrm s atic and/or ynarmg operations,

have a plurality of electric, hydraulic and/or pneumatic inlet and outlet lines, e.g., for

controlling movable consumers. For guiding such lines, in particular from a stationary

10  connection point to a movable conémner, so-called line guidance elements are used.

Line guidance units for guiding lines, cables or the like having a first end which is
_ arranged in a stationary mount and having a second end which is movable are known in
mumerous embodiments. The classical line guidance unit, which is also referred to as an

energy guidance chain consists of individual chain links joined together in an articulated

15  manner to form a guidance channel. Lines, cables or the like are arranged in this guidance

channel.

WO 98/40645 describes a line guidance unit consisting of one-piece protective
el.ements made of plastic. The protective element is made by injection molding or casting in -
one piece and has parts that are interconnected by bendable bridges. The protective element

20 hes a bottom segment vrrith a top side and a bottom side and at least one wall segment which
can be shaped into a closedlchannel section by mechanically closing a closing mechanism,

whereby the protective element is preferably connected or conﬁec_table_to other similar
_ _ - . _




1 3 August 2006 - protective elenents so that the channel sections in one
“longitudinal direction forma channel for lines. Another &veglish2®6 of the
I'i ne gui dance unit is known from European Patent 0 789 167 Al'. This line
guidance unit is also used for active .guidance of |ines, cables or the
“like, 5 having a first end, which is arranged in a stationary nmount, and
“having a second end which is novable. The |line guidance unit has a channel
. farnmed by segnents. The segnents are  connected to a supporting belt.
During operation of the line guidance unit, it and thus also the
supporting belt forma lower trunk Iline and an upper trunk line as well as
an aneaecivecismwatsunehat trethasen stdtionsppee lendudioselirectiemioriasbanngh
illustrated in Figure 1 of WD 98/40645 and in 10 Figure 13 of European
Pat entyr Bnef89 167 Al. The dianmeter of the area of curvature al so determnes .
t he anount of space required for installation of the |ine guidance unit.
~In the case of |ine guidance arrangenents having a relatively snal
st ruct ur alAraeied Bibodmesd ¢ftthe/ Bhe/ediddngeusnRknbwn froapBurepemyPasdns 0 788 requi red
in view of the flexural strength of the supporting belt. 15 Mbdem work
pl acegy £ RRGI1AL oWidiile \Aitd8 2196 14aToPdcHS ghiarcB Of liNEMIEA0Is or ite 18@M ni strati on
and in commerce require, for exanple, power and tel ecomunications .
; ggﬂﬁmégf&g%rét%n&,%ifﬁm dEin\é'sfhltiBhérx Inﬁiunc g%&‘hMﬁ&&Bﬁ@éhd WIS ti cul-ar

pl'ug T eceptacles for electro evi ces, tor tel ephones and

conput er I ght sw t ches, , aut omat | ik eui [ suppressors
‘and ﬁ’%‘ﬂ?ﬁ{?t Jﬁ% 1%&5}%5? U phesa c:ﬂgmf(% g% e‘fl“ﬁ af égsng?lgsgllfﬁée %ﬂgggé gfsgﬁ% hannel s and
eur r—%ggne%?erdrtg Iars] pp%gtinogtbré ¢ DLr?r?gd gpreralit{orﬁ%% tﬁeq{nc guidance unit, it and thus also the

sﬁpporting belt form a lower trunk line and an upper trunk line as well as an area of curvature -
between the upper and lower trunk lines as illustrated in Figure 1 of WO 98/40645 and in

.10  Figure 13 of European Patent G 789 167 Al.

The diameter of the area of curvature also determines the amount of space required
for installation of the line guidance unit. In the case of line guidance arrangements having a
i‘elaﬁvely small structural height, a relatively large amount of space may also be required in

view of the flexural strengfh of the supporting belt.

15 Modern work places, especially in large office areas in the industry, in administration

and in commerce require, for example, power and telecommunications connections in the

immediate vicinity of each workstation, in particular grounded plug receptacles for electronic
devices, for telephones and computers, light switches, automatic circuit breakers, surge

suppressors and many other devices.

20 _ It is known that so-called cable channels and current carrying or other feeder lines for

electric or electronic equipment mounted or otherwise placed on the furniture can be guided
_ 5 : ,




el ectric or electronic equi pment nounted or otherw se placed on the
furniture can be guided 2 3 August 2006 in a defined marth&ngwen2edd i ce
furniture such as desks and conputer stands or special furniture for nusic
and film studi os, and these cable channels are installed in such a way
that the cables are not exposed. Such cable channels are used to protect

t he cabl esnarglingdmanner pp offéestfurritarasich apfleskh and curiypterstands or gddiat i on, such
cable channels prevent the device frombeing tomdown fromthe furniture
in questi dHmi rEsPand Adm syslioss agithess calileshantpdsarg installed jusnthrace devi ce
for guiding at |east one |line mhereb¥ the |ine guidance device is conposed

of menber SVanihet the eahiescare notraxpasedabierhsablsrrhanns]care seedde protent thf  adj acent
menbers. The di aneter of the area of curvature al so determ nes the anpunt

of space SRIgHARERISe WyPrpisst the psariof thesruipment.ilpeddjtipasneecabld t . I n the case
of line gujidance arrangenents having a relatively small structural height,
a relati Vaﬁiymegﬁlggvegﬁg{frﬂewcgﬁogb%@g f%ﬁ%d%‘én foguthedamityrein auessipnt he f 1 exur al
strength of the supporting belt. Against this background, the object of
exanpl e enbodi ments of the present invention is to provide a supporting

belt and a | i Gt FAGRY 0015039l Relthbed iREcuidBRE AL RO Btk

installation of the |ine guidance unit 1s reduc

of produciafftas onbPRE WWheRBy R find RfiddnEE Y&} ALiscBRIpSRATT ity @d: f or
installation of the line guidance unit 1s to be described. In accordance

Wi th one asmeeta bist bAE®sROAS Billart BB onUT adfal&ltEndntbedd. OVi ded a supporting
‘belt for a line guidance unit for guiding 1ines, cables or the I|ike,

The diameter of the area of curvature also determines the amount of space
required for installation of the line guidance unit. In the case of line guidance
- arrangements having a relatively small structural height, a relatively large amount

. of space may be required in view of the flexural strength of the supporting belt.

Against this background, the object of example embodiments of the present
invention is to provide a supporting belt and a line guidance unit with which the
space required for installation of the line guidance unit is reduced. In addition, a
method of producing a supporting belt for reducing the space required for

installation of the line guidance unit is to be described.

In accordance with one aspect of the present invention, there is provided a
supporting belt for a line guidance unit for guiding lines, cables or the like,
characterized in that the supporting belt has articulated sections which alternate with
supporting sections, and the supporting sections and the articulated sections are

made of materials having different properties by the multicomponent process.




characterized in that the supporting belt has articul ated sections which
alternate with supporting sections, and the supporting séchugnss2@dd t he
articulated sections are made of materials having different properties by
the nul ti conponent process. 3 3 August 2006 |In accordance w th anot her
aspect of the present invention, there is provided a |ine guidance unit for
guiding lines, cables or the |like, whereby the |ine guidance wunit has a
channel which is formed at least in part by at | east one supporting belt

whi ch has alternating supporting sections and articul ated sections, and the
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enbod'nenaﬁﬁgmﬁBEH%HQQB;ﬁkﬂ%uﬁﬁ$&mg&§8£9kag.to this ynvent|on achi eves .

Advantageous refinements and embodiments, which may be used
individually or combined in any desired manner are the object of the dependent

| claims of claims 1 and 10.
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the result that the area of curvature which is forned, for exanple, in
formation of an wupper line trunk and a | ower |ine trunk, 3iAugust2006vel y
smal | because only the articulated section with its flexural rigidity

i nfluences this [area of curvature]. The supporting section here nay be
designed as an essentially rigid body, while the articulated section
connecting t whhssupportinigbglt aexirding so ais cxmite of tha praatr ingbntihhi foha is very
flexible. Through a suitable selection of the material of which the

arti cul at bde geidatideanitifer guading dines, cables gakslikd 8 chamactetiged inakithhd i ty of the
articul ated section to be varied, i.e., adapted to the requirenents of the
area of csuppattingdetifis fdmmed bpespmrtindwestens ahld arthuupppal dectignsb@hé with its
supporting sections and articul ated sections is preferably produced by the
mul t i conpeuppattingrseetodns and thetdnochilatéd sevhiond dre amangeden altdraationu ey reng
sections and the articul ated sections may al so be produced by the

mul t i conpémmed bematerialomaving ditfdrent propértiesrin the omhtxongonemxbetbed.on net hod i s
used, then the supporting belt as such nay be extruded. As an alternative,
it is al so possible to design first a blank in the formof a sheet having

3 FEpSThﬁ et ont it SBRefin b fibeSl g R %%%q‘r’@%%“hﬁ W@’e‘i?th"t&hagﬁ‘ﬁgés\r/ ting bel
t
or oduced. 4 5 0 P0G R RHBRAPALE R ke o Bealhle BRI B por i ng

bel t and EHH@&LM( Lty 4]%%%? ine trbﬁ]? 1§1te 1Y ggltbegiuesg 8§§%ﬁ§ d that at |east

t he supporting section e designed as pro
articulated section with its flexural rigidity influences this [area of curvature]. The

supporting section here may be designed as an essentially rigid body, while the
articulated section connecting two supporting sections is made of a material which
-is very flexible. Through a suitable selection of the material of which the articulated
section is formed, it is possible for the flexibility of the articulated section to be
varied, i.e., adapted to the requirements of the area of curvature of the lines or

hoses.

The supporting belt with its supporting sections and articulated sections is
preferably produced by the multicomponent injection method. As an alternative, the
supporting sections and the articulated sections may also be produced by the
multicomponent extrusion method. If the multicomponent. extrusion method is used,
then the supporting belt as such may be extruded. As an alternative, it is also
possible to design first a blank in the form of a sheet having supporting sections and
articulated sections which are then divided across the direction of extrusion. This
method of producing the supporting belt also has the advantage that supporting belts

of different widths can be produced.




~hol l'ow profiles. In particular, the design of the support ing sections as
hol | ow profiles has the advantage that relatively great shiungs2@lo
material are possible, which is associated with 5 econonically production
of the supporting. In addition, an increased rigidity of the supporting
belt is achieved with the design of the supporting belt as a holl ow
profile. The supporting belt of a |line guidance unit for guiding |ines,
cables or the like preferably includes at |east two supporting belt
sections that are joined together. Joining several sectiaons together makes
it possible to design supporting belts of any desired length. 10

Fur t her nor &o ediceitiginhérentsed gliteh thei snpndniing hliandwienally toseiagi 8 t 0 adapt
the I ength of the supporting belt accurately to the respective application.

accor ditRggthat B pisydetdthapatileae the suppbiting sectiashsbe dpmipnedheprobleanremgblyent
nultlple sections side-by-side and connect themso that this also

incre %wtﬂ?@ﬁlBQ 8 th@ui!ﬁa Healehigh Sf 1h8 sﬁﬁ}ﬁrtmgfbtedi‘ndﬁfs a$ hellosuprpfiles hixgthbel t and
thus t | i'ne gui dance un|t I'n addition, one supporting belt section may

al'so b %vglﬁg %tef’glaﬁ\%l}?k ﬁ!i %ﬁ%ﬂﬁrare]&)ﬁb‘ﬁp\gﬁkh AhshhidieSORL 1 ONS. This

nakes i l'e'tod conbine the lines, cables or the |like
guided in a I U|dan uni dance units.

Th s USEBYRICR! %rgg'fcuglég | oﬁgp%f@n%ﬁfdg}t% L&f}é}eagg W f%H in a
forn}flttlng nner d/ a fri tlonaII a nann I'n partlcular
o 1s opepids el achiev el drdebl PRty %P%lt? ?ﬁ(ﬂm%fa Ser! This o
detachability yields a partlcular erX|b|I|ty in use of the 20 supporting
“belts. In. particular 0 su r elt n be hor d again as
needed wi t eﬁBPRﬂr%‘Eﬂ%"f%gl ﬂgglﬁ‘ “ﬁ‘g‘tf’ 131{1%3“%5"’;? ‘?St(’lr&ﬂjq It sections
may al so be inseparably joined together. There |s t he g)blllty her e

of j oi rirpfgrabheinglugsct iqaﬁgwsépmp%@t&heaﬁgcttoa@t%%@m 0BG ust 2006

several sections together makes it possible to design supporting belts of any desired length.
10 Furfhermore, joining the séctions in this way makes it possible to adapt the length of the
. supporting belt accurately to the respective application according to a modular principle. It is
also i)ossible to arrangement multiple sections side-by-side and connect them so that this also
increases the possible variations in the width of the supporting belt and thus the line guidance
unit. In addition, one supporting belt section may also be connected to at least two other |
15 supporting belt sections. This makes it possible to divide and/or combine the lines, cables or

the like guided in a line guidance unit between at least two line guidance units.

The supporting belt sections are preferably joined together in a form-fitting manner
and/or in a frictionally engaged manner. In particular it is proposed that the sections be
detachably joined together. This detachability yields a particular flexibility in use of the

20  supporting belts. In particular, long supporting belts can be shortened again as needed with
no problem. As an alternative, the supporting belt sections may also be inseparably joined

together. There is the possibility here of joining the supporting belt sections together th:ough
5 :




+sui t'abl e j oi ni ng means. Joi ning neans include, for exanple, holding clips.
Instead of the use of joining neans for designing an i ns&pauaikt 2006
connection of the supporting sections, the supporting sections may al so be
gl ued or wel ded together according to another proposal. In an advantageous
enbodi ment of this invention, the supporting sections are 5 trapezoi dal

and/ or rhonboi dal in shape. Wth the help of trapezoidal and/or rhonboi dal
supporting sections, it is possible to influence the belt taken up by the
supporting belt in three-dinensional space and to tailor it to size. In
particular, due to the specification of a symretrical trapezoid, the
supporguitade hghihg deagy. Tdieingadaed inkludwter exatple, bolding cbps. tsteatof ihe uss  def i ned
of the angle of the supporting sections to one another. Wth such a
supporddindingehdans Fdr d&ﬁﬁmﬁg ROFSéakd naetion of theguppbetingrectidngahe of a robot
arm fof exanple, which executes a sliding rotational novenent, i.e., a
combi nat] hé ab&rdihf @dothe gant. As an

al ter%ﬁ%@?g%iﬁzgﬁt‘%ﬁﬁfé@&eg{%/lgérglﬂs)(yﬁg?&élltgga}%e desi g%ed in {’Tﬁl\ggform of a
trapezoid and/or a rhonbus. Due to the trapezoidal and/or rhonboidal design

of the ar tﬂx%g'aﬁfaﬁlgaﬁéﬁﬁ_tén%ﬁhn&ﬁ‘gfﬁls%ﬁ&énﬁox!i’,&ﬁ’é’ﬁ&:?&ﬁﬁg edctibirs uppor ting bel't

~are influenc articular 15 this permts tilting novenents about an

et i BRRlpRALE Shine, FAB e Ay BH-ARISEIARLL: ARERRIRIY, 12, °

f d at |I. to t b t.l| { t4 belt..T ti
bot © - reagperlivaractiorny opspiat ifEata BhRLCHRETH 1 e PinbymBRE B PO°" 1 00
mat eri al s

supporting sections and the articul ted.Sﬁctiohs re tgrned y
havi nghesefdimensinnahsgpreind; ta datlo {82 dn RIFFEY R AYOIRERE SPREtiRP™ %Ble to this
inventive design of the power [sic; |ine] quidance unit, this creates the
possi biviimejric trapeseiddihegueposingalt descaiben belix, fbergihapitsbof theitelix ihi ch i s
very adaptable to the intended application. The |ine guidance unit
pr ef erdufinyd bEise ange ppibe suppgrttnglsetions to one another. With such a supporting belt, it
10 1s possible to securely guide the lines of a robot arm, for example, which executes a sliding

rotational movement, i.e., a combination of a translatory movement and a rotattonal

movement. As an alternative, the joint sections may also be designed in the form of a

trapezoid and/or a thombus. Due to the trapezoidal and/or thomboidal design of the

articulated sections, the elastic properties of the supporting belt are influenced. In particular

15 this permits tilting movements about an axis along the supporting belt.

The line guidance unit accordiné to this invention for guiding lines, cables or the like
has a channel which is formed at least in part by at least one supporting belt. The supporting
belt has alternating supporting sections and articulated sections. The supporting sections and
the articulated sections are formed by materials having different properties in the

20  multicomponent method. Due to this inventive design of the power [sic; line] guidance unit,
this creates the possibility of providing a highly flexible line guidance unit, which is very

adaptable to the intended application. The line guidance unit preferably has a supporting belt,
6 . - -




-6 3 'August 2006 . which is designed according to one of Cains | through 9.
In particular, it is proposed that the channel be fornmed ByAsggh2®tés, which
are attached to at | east one supporting belt. This reduces the space ,
required for installation of the Iine guidance unit. It is possible for the
segnents to be connected to each supporting section. This is not 5

absol utely necessary. For exanple, selected supporting sections nay be
connected to segnents. Several supporting sections may al so be connected
to just one segnent. This has an influence on the rigidity of the |Iine

gui dance unit which is especially inportant when a |ong |ine guidance unit
i's to whichisdsigntbgebhiing toovepf €bied] thsoughife th partioubir) b nappwpdthas ubj ect ed
to a conpressive |load. Due to the stiffening of nultiple supporting

Sect i Of§ chdrinel e fbin@DBSicRnents ovlicieaetaantied e 4t henstme avpportigf bdth@hisi ne

gui dance unit under a conpressive load. In particular to achieve an

eSpeC'éhﬁ%srtﬂeﬂ%ﬁceq@&ﬁfc‘agbﬂhstﬁil&@h|0@Eﬁ'lﬁb%uidhﬁ&Lﬁiﬂ dance unit, this can be
correlate how many | ayers a |ine guidance unit forns when f ol ded up.

For an easy adaptation of the line guidance unit according to this

i nvention tQjs ﬁysgihﬁrf%he aRRleh&A bOBuER&ES to dath b@p@ﬁlﬂ?@&@i@nt"ﬁﬁé istdee segnent s
be connected to the supporting 15 sections in a formfitting manner and/or

[ ISRl R SB08E RN cted Mpfitibd GllidHamdybd nRicRQpEd that L he

I
se men y con tted to pporting sections. Instead of a
det achabl e co nec ion i_ndi vi dual ment [ ctions,
is al SWEPGYS; Ve F‘B’P‘)ﬁﬂg 8 cglaﬂseﬁ’? § a]ls% g 1 nét?a&p%ﬁa%%né y%ﬁln 3%: t@% Ifag t he
~supporting sections. This acco ed b uin | di ng, for
exanpl & lﬂggeflcﬁ op e T giditwef ml?et g%ﬁia&ﬁgg&EWbﬁng ?SB%/CI% tlﬁlgﬁ’g \,1%8 finecti on of
the segnents to the
long line guidance unit is to be pushed together, compressed, stacked or rolled up and
subjected to a compressive load. Due to the stiffening of multiple supporting sections, it is
10 possible to predetermine the behavior of the line guidance unit under a compressive load. In

particular to achieve an especially tight packing of a collapsible line guidance unit, this can

be correlated with how many layers a line guidance unit forms when folded up.

For an easy adaptation of the line guidance unit according to this invention to
different application cases, it is proposed that the segments be connected to the supporting
15  sections in a form-fitting manner and/or in a frictionally engaged manner. In particular, it is
proposed that the segments be detachably connected to the supporting sections. Instead of a
detachable connection of individual segments to the supporting sections, it is also possible
for the segmeﬁts to be inseparably connected to the supporting sections. This may be

accomplished by gluing or welding, for example.

20 In particular is it proposed that for detachable connection of the segments to the

supporting sections, these should have connecting means. The connecting means may be

7




-supporting sections, these should have connecting nmeans. The connecti ng
nmeans nay be 7 ----- e ---- 3 August 2006 desi gmmdt 2806C| i p
arrangenents or plug connections. Preferably a |ine guidance unit is
proposed in which the segnents have side walls and each supporting section
and/or at |east one side wall has a recess as the connecting neans and/or
has a first projection, these being designed so that the first projection
engages in the 5 recess. This creates the possibility of a sinple and
conpact design of the line guidance unit according to this invention. In
particular this neasure nmakes it possible to adapt the line guidance unit
t o t hedosigned eadliprariangrsteatser @b GOALGHEPS-case according to a modul ar
principle. According to yet another advantageous enbodi nent of the |ine

gui dance unit, it is proposed that at |east one supporting section have a
bushi ng r uritreferpblca lbesguidaacs writjistouetioned in whirhdhe &f‘@meag hgye @IE@W§%% ting

belt so that at | east one connecting el enent, which connects the side walls
of a saghewiportpassamntahd/otgtedshome dideswalhlgps aTedess by tahmectingmeinb ar desi gn

of the 1line guidance unit which has a high flexibility with regard to

di ff er gRlordRPA fiGRhloRRIGRTRSE beink Bésdined shthantheiiest pafiectionpogugns m thequi red to
construct the line guidance unit is relatively small. 15 To sinplify the

- assemlye 0fTiHid\Gedtbd18e SONBANG 61 4 Bindple ARICORPhdA Dedibn ¥Bhe BROLIIGEnce @litaNt ageous
- enbodi nent of the |ine guidance unit according to this invention it is

Pr OPOSEral1ah ol k63D, RIS ASHTRNL nShAl miRYR Bl 1ok:p Wbigh ar e

connec Irs ransverse we e side walls each have a second
proj eCgtuii arrllcé f’i‘r%{ {98 Sfm&?&tcgﬁérete‘ﬁ’ﬂﬁric%ﬁé{n &ﬂg ac?c%p(ﬁx?é ltoi d ¥odular principle.
According to yet another advantageous embodiment of the line guidance unit, it is
proposed that at ieast one supporting section have a bushing running across the longitudinal
10 direction of the supporting belt so that at least one connecting element, which connects the
side walls of a segment, passes through this bushing. This provides a modular design of the
line guidance unit which has a high flexibility with regard to different application cases,
whereby the number of components required to construct the line guidance unit is relatively

small.

15 To simplify the assembly of the line guidance unit, according to yet another
advantageous embodiment of the line guidance unit according to this invention it is proposed
that at leasf one segment shall have side walls which are connected by a first transverse web.
The side walls each have a second projection facing one anotﬁer, whereby the supporting
section is arranged between the first transverse web and the second projections. By

20  compressing the end areas of the side walls opposite the first and/or second projections, the

distance between the projections is increased, so that the belt can be inserted into the free

8




section is arranged between the first transverse web and the second
projections. By 20 conpressing the end areas of the side whAAhguopfsite t he
first and/ or second projections, the distance between the projections is

i ncreased, so that the belt can be inserted into the free 8 3 August 2006
space between the first transverse web and the projections wthout
requiring conplicated handling. Advantageously at | east one segnent has
side walls connected by a second transverse web. The second transverse web
“contributes to the rigidity of the({ine ui dance unit.. |t alsgﬁ%(groduces a
seal of e hehweanithy fshiansverse PRR anq the PHIFCHIMCRIAN FeaP g RgPEFAS econd
transverse web essentially covers the segnent. As an alternative, at |east
one segnemdlidgas side walls, whereby at |east one side wall has a parti al
web which faces the opposite side wall. Wth the help of the partial web,
lines, the cable or the like my be easily inserted into the |line guidance
unit and renmAduantagansiytat 1egitione ségmenthas Sijé vepllsgprnegied\ngty speond drapgsese

possi ble to 10 increase the distance between the projections by conpressing
t he end wgte ake efcobdRarsivege wab kentribyyas itheerigifity 61 the tinagddorce suit dhalso
projections in order to thereby insert the supporting belt into the free

spacg f quomiedLidNrENKE HRerfdr kfdce b BRIME bEdaNRInANE tHahthe BEDNE GhhPBSE
Advant ageously at |east two adjacent segnments each have a side wall,

wher.eby af, es%jpg\ﬁ?,\lfgf %J@ﬁsﬁtggie?&%\f}te ‘ﬁ@lah all@RatdR, ﬁqﬁc{s{ & REBentMak 6ible AYRY, | aps wi th

t he other si ‘l'ap area nay have two functions: first, it
i e ar st gl s WA RE A RREAS o s 0 BppdlEpine VAR BRI OF 11
?:’g,r | ap >bae{pe(§af Sttt e iy, T RLY §%nS HRPhAY bY o A0F el eBRhld GYLAL @ oreater
guidance unit and removed from it. With the heip of a partial web it is also possible to
10 increase the distance between the pn;j ections by compressing the end areas of the side wails

opposite the first and/or second projections in order to thereby insert the supporting belt into

the free space formed between the first transverse web and the projections.

Advantageously at least two adjacent segments each have a side wall, whereby at
least the one side wall has an overlap area which overlaps with the other side wall. The
15  overlap area may have two functions: first, it produces a seal between the segments, so that
the lines, the cables or the like are 1e§s exposed to influences from the environment.
Secondly, the overlap area results in an improved stability and in particular a greater rigidity
of the line guidance unit with respect to unwanted twisting or tilting of the segments relative

1o one another.

20 The overlap area is preferably designed to essentially have the shape of an arc of a

circle. The arc of the circle is preferably dimensioned according to the tilt angle of the

9




-of the |ine guidance unit with respect to unwanted twi sting or tilting of
the segnents relative to one another. 20 The overl ap ared& Asgyst 2006 abl y
designed to essentially have the shape of an arc of a circle. The arc of
the circle is preferably dinmensioned according to the tilt angle of the 9 3
JAugust 2006 supporting sections. The arc-shaped overlap area results in a
high rigidity and/or a good seal of the |line guidance unit while consum ng
very little material and reducing the weight of the 1line guidance unit. In
a special enbodi nent, the segnents are connected to two supporting belts.
The 5 supporting belts here are guided essentially in parallel. Due to the
par al | sapp@tihglantensoThe e-shapedpuerdpragedoesults in & bighaieaditnaallipr pigerd eehe

gui dance units with only a | ow structural height wmy be forned. In

part i cafitiad linet dfidanb@igis while @eswhink eetyditdamateoinl andtreduicag. theTweighi aftthe of t he
line guidance unit may al so be adapted to the respective application case
i Nt hig, MRYdanddigupporting belt according to this invention for a line

gui dance 'unit as well as the 10 line guidance unit according to this
i'nvention may be used for both passive and active guidance of |ines,

cabl es or 1§ shidf enlbddRnt, U® GLeRNER cohftRtedUPPAS fpparipgbeltsaliié or the |ine
gui dance unit y be connected to correspondi ng devices or machi ne parts.

‘Therefore, .. I ' it b i Shdmadot@esecured or
o rghg el Hefif HLHBNGRAY st D O e e T s

connect ed t.0 movi ng. devi ce,. - L VE: G Ul Ri8pds of the
line gwraﬁﬁﬁ%gaﬁr?“%W%33F53W358“%gmgﬁgggﬁ#%ﬁﬁggmgggﬁf?t eéne%%gd accor di ng
Lo thi s o T bR b Al SoUBRR'S LR oR B herial. Tl Hikeh B bi1in

guidance unit may also be adapted to the respective application case in this way.

The supporting belt according;‘: to this invention for a line guidance unit as well as the
10 line guidance unit according to this invention may be used for both passive and active
guidance of lines, cables or the like. In active guidance, the supporting belt and/or the line
“guidance unit may be connected to cqn’esponding devices or machine parts. Therefore, the
line guidance unit has a first end Whi;:h can be secured or is arranged in a stationary mount,
and it has a second end which is connected to the moving device. In a passive guidance, the

15  ends of the line guidance unit are arranged in a stationary mount.

The method according to this invention for producing a supporting belfc, in particular a
supporting belt according to this invention, includes the following steps: a sheet is formed
from alternating supporting strips and articulated strips, whereby the supporting strips and
the articulated strips are formed from materials having different properties in the

20  multicomponent process; the sheet is divided into supporting belts in a direction across the

afticulated strips. With the help of this method, a plurality of supporting belts may be

10




rsupporting belt according to this invention, includes the follow ng steps:
a sheet is forned fromalternating supporting strips and 3Atgwstledced
strips, whereby the supporting strips and the articulated strips are
formed frommaterials having different properties in the 20 multi conponent
process; the sheet is divided into supporting belts in a direction across
the articulated strips. Wth the help of this nethod, a plurality of
supporting belts may be 10 3 August 2006 produced simultaneously in an
effective manner. The supporting strips and the articulated strips are
advant ageousl y produced according to the nul ti,con'ﬁ)onagat iagj[,‘ggti n nmet hod.
As an preduced simuitersously & an gifrstivs mannerriissuppratingsiingand &p atigaet ri ps are
produced according to the nulticonponent extrusion nethod. 5 To save on
nat er isaipsandadventzgrongx peodubst aceepidifigtty thefmelieompasgairiniesfipnanethed Asiame
supporting strips are designed as profiles, preferably as hollow profiles.
Addi t ianBahtiee il suppa@tiay adysaiddhestiolatet strips pregredungl webmdingdodhedi ng to this
invention as well as the line guidance unit according to this invention
are expligédgshnbfl @Wusbn ikdobasi s of the exenplary enbodinments illustrated
in the draw ng, although the object of this inventionis 10 in no way
restricted by these enbodi nents. The draw ngs show schematically: Figure 1
a ki ne gui dangee &inhteRCAEdb IGrdast th Hgidith o€ fHei s@ppoirtingsstiey dect i ve incl i ned
view, Figure 2 a segnent of the line guidance unit according to this

~invent]

[FTale Ei fes- el P 18IMBGidryEled. NCl i Nned view, Figure 3
an al tsgﬁﬂoﬁ%éngﬁgg?sﬁéﬁg a%)P%PheS]%egrrren%D accor irngeto Figure 2 in a front

Additional details and advantages of the supporting belt according to this invention as
well as the line guidance unit according to this invention are explained below on the basis of
the exemplary embodiments illustrated in the drawing, although the object of this invention is

10 in no way restricted by these embodiments.

The drawings show schematically:

Figure 1 a line guidance unit according to this invention in a perspective inclined view;
Figure 2 a segment of the line guidance unit according to this invention as shown in
15 Figure 1 ina pcrspectivé inclined view;
Figure 3 an alternative embodiment of the segment according to Figure 2 in a front
view;
Figure 4 the 'segment according to Figure 2 in a side view;
Figure 5~ analternative embodiment of a segment for another line guidance unit
20 according to this invention in a perspective oblique view;

11




‘view, Figure 4 the segnent according to Figure 2 in a side view, Figure 5
an alternative enbodi rent of a segnent for another |ine guidemee2@dit 20
according to this invention in a perspective oblique view 3 August 2006
Figure 6 a section of the supporting belt according to this invention in a
| ongi tudi nal section; Figure 7 two sections joined together according to
Figure 6; Figure 8 an energy guidance unit according to this invention
havi ng segnments 5 according to Figure 5; Figure 9 a segnment according to
Figure 2 in a top view, Figure 10 an alternative enbodi nent of a side wall

according to Figure 4 in a side view, Figure 11 another_ su rting belt '
accor digige 6o t hizseqtinp ohthesHPRLRE Wi‘r@ﬁ‘érét“%\}%t Fetion l%Fmgmi‘gn‘f—li gure 12 an
alternative supporting belt according to this invention in a top view, and
Figure 13 a sheetctiboy produci ng a supporting belt according to this
invention in a top view Figure | shows a |ine guidance unit 2 according
to this inyention having a su rting ,.belt.| according to this invention
ina 6%$§Bgctiv@WBpraﬁﬂOg?gﬁﬁgﬁﬁé?ﬁgvmﬁﬂg&@ﬂ$%§rting belt 15 1 includes
supporting sections 3 and articulated_secﬁions 8 which are joined together
wth th r\a%g'ep , h eflrfly Blid6RERAR SBordifl RGhisHveMBbhAhd RERBREGUE. To the

supporttn onnected segnents 13, 13'which have side walls 15,
155mh|ch forn1aagggﬂggkx%§m%@£ch can

| P;igure 9 a segment according to F:;igure 2ina tbf) view;
Figure 10 an alternative embodiment of a side wall according to Figure 4 in a side view;
Figure 11 another supporting belt a%cording to this invention in a perspéctive oblique
view; |
10 Figure 12 an alternative supporting belt according to this invention in a top view; and
Figure 13 a sheet for producing a s?pporting belt according to this invention in a top
View. :

Figure 1 shows a line guidance 1‘11nit 2 according to this invention having a supporting
belt 1 according to this invention in a pérspective oblique view, whereby the supporting belt
15 1 includes supporting sections 3 and articulated sections 8 which are joined together with the
help of a dual component injection molding technique. To the supporting belt 1 are
connected segments 13, 13' which have side walls 15, 15" which form a channel 12 which can
accommodate lines or cables or the like (not shown). Each side wall 15 1s oppositc another
side wall 29. The side walls 15, 15' each have a partial web 28 which extends in the direction

20  of the opposite side wall 29. With the help of the partial webs 28 it is readily possible to
| D 12 |




accommpdate lines or cables or the like (not shown). Each side wall 15 is
opposite another side wall 29. The side walls 15, 15 eachAbgnse2®oparti al

- web 28 which extends in the direction 20 of the opposite side wall 29. Wth
the help of the partial webs 28 it is readily possible to 12 3 August 2006
introduce lines or cables into the channel 12. The supporting sections 3
are designed with a profile 23 which reduces the weight of the supporting
belt I and increases the rigidity of the supporting section 3. The profile
23 includes a recess 16 to which segnents 13, 13" and/or side walls 15,

15', 29 eabddee lidtd @¢h8es ink thBehahdd2vwal | s 15, 15', 29 have an overlap area
6 wth which channel 12 is sealed at the side walls 15, ‘15, 29 with a
curvature of the line guidance unit 2. The overlap area 6 also results in

an addi ti Onalmtsa@idréiﬁgfse@ﬁoﬁsbaué iRRnedvilhapeofilans whiclualuces therwelzhcef t hat it
can absorb lateral” forces applied through the side walls 15, 15", 29. The

segnent Sth% ?%Ppg,ﬁi')?g(rygltjl QLB %Qr%ga%eﬂﬁgidi]%tttﬁe LiipoRe sbcidn SETHd Mbfle@3i N a

rotationa manner about thé l'ongitudinal "axis of the 10 supporting

bel t 1. ﬁéﬁ&%?a rlsci:,]egse Il(gyolc dane e ualk lé, %35'11(9& QLAY {1SYRENBE MekHed. N @

si npl e aractieri ze a great versatility and flexibility
in use. Figure sho e segnent 13 accqrdi.ng to Fi I id

per spoct THRDH e (o MY ERoCr AR AiaP  dBingc el da b Seled olside ) | o
which are joined together by a first transverse,. web 19 an orm t.he
_channel walls HhE5' Afawitlen curyatize of thed s gpisapesni - THE OFd iaﬁﬁa%\ﬁlsﬁ’ ’ .Ets The 15
side walls 15, 29 have the overlap region 6 wth which the seggent 13 can
be att acihed additipnal stabidityaefdhe llmﬂ%ﬁﬁe argt 2 dustndhs fackthat iqapabsorf lfftiler se web
19 is a first projection 17 which can engage in the recess 16 of the
SUpPPOTr t i fog:es afilicd thr3ugh the kide smphpify, ti5'n2. Bk seginents 1eWs'see jomed tagather

with the overlap sections 6 in a rotationally fixed manner about the longitudinal axis of the
10 supporting belt 1. Such a line guidance unit 2 can be produced inexpensively in a simple

manner and is characterized by a great versatility and flexibility in use.

Figure 2 shows the segment 13 according to Figure 1 in a perspective oblique view
with side wall 15 and the opposite side wall 29 Which are joined together by a first transverse
web 19 and form the channel 12. The channel 12 is also bordered by the partial web 28. The

15  side walls 15, 29 have the overlap region 6 with which the segment 13 can be attached to its
adjacent segment 13'. Beneath the first transverse web 19 is a first projection 17 which can
ehgage in the recess 16 of the supporting section 3 of the supporting belt 1. Likewise beneath

.. the first transverse web 19, the side walls 15, 29 each have a second projection 26, 26' facing
one another, whereby the supporting section 3 can be arranged between the first transverse

20 section 19 and the second projections 26, 26'.

Figure 3 shows the segment 13 according to Figure 2 in a front view, where the

13




'the first transverse web 19, the side walls 15, 29 each have a second
projection 26, 26' facing one another, whereby the suppordtAwguss2it on 3
can be arranged between the first transverse 20 section 19 and the second
projections 26, 26'. Figure 3 shows the segnent 13 according to Figure 2 in
a front view, where the 13 3 August 2006 partial web 28 is designed as a
second transverse web 27 so that the channel 12 is conpletely closed. This
al so shows that the supporting belt 1 nmay be secured between the second
projections 26, 26' and the first transverse web 19. The first projection
17, which engages in the recess 16 of the ;ngorting belt 1, also

cont r igattiabsieb @8 fihdesigacd axchveend traswirgaved 47 srbeighedwhes 12 1SCumIgEi ng to
Figure 2 in a side view This shows side wall 15 with the overlap area 6 -
for coimestThgalbdshosisdeat el suppdtbng belahmag pasenteddetiecendiel secdiidgur e 5 shows a
segnent that can be assenbled in a perspective oblique viewwth
CoNNeGlag;die 285261 and @6 R tliysveRe Reb b/ Thefirerojestichtl Wivhivhwhiages ihe si de

wal | s 1§, 29 can be joined together. The supporting belt | is clanped

bet we ' 13 congibutkdtd iR aBEGAREL Pr oj ection 26 on its
suppoﬁp?%\eggsgggﬁ?g%éfg&rﬁhgﬂ?gg apr oj ection 30, 30" also contributes toward
stabilization of the line guidance unit 2 in that a third projection 30 a
segment 13 1§0a8ASR0RERafiInd kbl 1 FRLASS IPikidDkiok. Als SacRRtwaEgTent
13"™. Figure shows a first section 4 of a supporting belt I according to
‘this inventjon in a_ | [ e LAR. 3 ections 3 are

j oi ned” %@ébﬁé’r" e%%}’ %‘F*’t‘?g"&&é}tﬂ‘%a&?e%? ?@%g‘% g,}sﬁign 5&1%%2 St3#16’?\%2(13115'5upporti ng
sections 3 are designed as a profile 23. Figure 7 shows two sections which

are joi ”eq ﬁig&gggﬁgv&rs A geré?rle}{t t%atf éaﬁ Bt a&%ﬁﬂ)ieﬁ@n g pé‘@ﬂecﬁve oblique view with
| connecting means 15 formed by connecting elements 18 with which the side walls 15, 29 can
be joined together. The supporting belt 1 is clamped between the connecting element 18 and
10  the second projectioﬁ 26 on its supporting section 13, A third projection 30, 30" also
contributes toward stabilization of the line guidance unit 2 in that a third projection 30 a

segment 13 engages behind the third projection 30" of an adjacent segment 13".

Figure 6 shows a first section 4 of a supporting belt 1 according to this invention in a
longitudinal section. The supporting sections 3 are joined together by articulated sections g,

15  whereby the supporting sections 3 are designed as a profile 23.

Figure 7 shows two sections which are joined together, namely a first section 4 and a
second section 5 which are detachably jointed together. In this way the length of the
supporting belt 1 can be lengthened or shortened depending on the application case. For

'. detachable joining, a first connecting piece 31 and a second connecting picce 32 are used;

20  these pieces can engage in one another and can preferably be clipped together.

14




*second section 5 which are detachably jointed together. In this way the

| ength of the supporting belt | can be | engthened or sho3tAwadt 2M6endi ng
on the application case. For detachable joining, a first connecting piece
31 and a second connecting piece 32 are used; 20 these pieces can engage in
one anot her and can preferably be clipped together. 14 3 August 2006
Figure 8 shows an alternative enbodi nent of the |ine guidance unit 2
according to this invention having segnments 13 and side walls 15, whereby a
first end 10 of the line guidance unit 2 can be secured at a fixed

| ocation in space, and a second end | | of the |line guidance unit 2 can be

attached tqi‘i%r@@‘éﬁ@lrseaxﬂﬁ{rehmati% Gmbodimemdthedin® ghiahceshiiceotdidg tyur e 9 shows
the segnment 13 according to Figure 2 in a top view, with side wall 15 and

the OF{R{%%ﬁJf@tléﬂ g@%gm%s fi 5 QR YBE GANA1 DAeicBY 2 R ciB 1@ ¥t @Bdiset 0 t he ot her

si de wal'l side wall's 15, 29 have overlap areas 6, 6'for

stabi| E%},E(*aﬁgef {Elgg% ééng?ee st%udrg(iig\‘.ca ! IBca?iB}é\’-}n% ny%cer, E&g@é\écoﬁcp%ﬂdoﬁaéfitﬁ@li@é ong a

| ongi t € supporting , I.e., wth respect to tilting
of two adjacent, . segnment . The pverlap are 'S he channel - 12
t owar cBWdEca ppik? 8@%%“6%‘?%3{‘16 nécﬁ%@g part ’selp‘%’ea I{/?/gﬁﬁ a%/nvi (?%t Sglﬁ‘k%* ternative

enbodi nent of the overlap area 6, 6', where the overlap area 6, 6' is
designed as_an are of _a circl This | spegi. al ad en the
supor t1 ng IBEHTe SPRaRIMBAEHE 17 AEOTEGHa e AL * oh B SN S he
openings forned between segnents 13, 13' st Qe covered.. .15 Figure | |
shows anddhhenpositeids Wethi® EPthféC}éﬁB%?ItW?]sz%ePgT toég% 8'&‘8’? $idr Wﬁlﬁ is
i nvention, where the supporting sections 3 are designed as hql| ow tubes and
t he ar19. &bt sidedalls 15, 29 have overlap areas 6, 6' for stabilizing the line guidance unit 2 with

respect to rotation along a longitudinal axis of the supportir;g belt 1, i.e., with respect to

tilting of two adjacent segments 13. The overlap areas 6, 6' seal the channel 12 toward the

10 side.

Figure 10 shows a side wall with an alternative embodiment of the overlap area 6, 6',
where the overlap area 6, 6' is designed as an arc of a circle. This is especially advantageous
when the supporting belt 1 and/or the line guidance unit 2 is curved and thus the openings

formed between segments 13, 13" must be covered.

15 Figure 11 shows another embodiment of the supporting belt 1 according to this
invention, where the supporting sections 3 are designed as hollow tubes and the articulated
sections 8 are designed as webs. The first connecting picce 31 is a receptacle for the second
connecting piece 32. With the help of these two comecﬁng pieces 31, 32, the supporting belt
1 can be lengthened as desired or its length can be adapted. The supporting belt 1 can also be

20  secured at its ends thereby.

Figure 12 shows another embodiment of the supporting belt 1 according to this
15




'sections 8 are designed as webs. The first connecting piece 31 is a
receptacle for the second connecting piece 32. Wth the Rehpeust2ilese two
connecting pieces 31, 32, the supporting belt | can be |engthened as
desired or its length can be adapted. The supporting belt 1 can also be 20
secured at its ends thereby. Figure 12 shows another enbodi nent of the
supporting belt | according to this 15 3 August 2006 invention having
supporting sections 3 and are articul ated sections 8, where the supporting
section 3 and/or the articulated section 8 are designed to be trapezoi dal
and/ or rhonboidal. A trapezoidal design of the supporting section 13

def i nagvétios hivdhgsuppohinglseations hendarp poictilated spriions 8 awhese SigFerRasting

t hree-di nensi onal space. Wth a symetrical trapezoid, for exanple, the 5.
SUPPOrdeime Paldorthd@icixed siction s hed desighedntove tiepezoidal gnesr rignbtiddlsAa sheet
20 with which a plurality of supporting belts 1 can be produced at the

sane ty dalld §Gthe bibRbrifleGhetRnIBeRingQ cofthih pathppidch thegustortines 21 and
articd#@%gg %t??%i ZZCﬂgééi?%er extraded or produced by injection nolding

ilniﬁ géjegt' caﬁg{@&@%{hree%iﬁﬁ:ﬁﬁ%al e 1t 8 RGBMcRRal thapestid,| 10F exafipRpeiet i ng bel ts

iTectron across the supporting 10 strips 21 and/or articul ated

strips 22. .Th {rection. of: & y run perpendicular to the
su or??ﬂﬂuggﬁﬁgLH?Xeg%:F%ﬁm%Qgﬁgﬁ%gFgg strips 22, but it may also ran.
across the fornmer. This results in trapezoidal articulated sections 8 and

SUPPOTL N0 SSEL S hens TR SHPRCEASolak, b A6pORSBa pritis | pvent fon
Coct | oRtecueaAb T maPEd B et e bt FREFALAR CLEPS LG
articulated strips 22 is either extruded or produced by injection molding in a dual component
process, and the sheet 20 is cut into supporting belts 1 in a direction across the supporting
10 strips 21 and/or aﬁiculated strips 22. The direction of this cut may run perpendicular to the

supporting strips 21 and/or articulated strips 22, but it may also run across the former. This

results in trapezoidal articulated sections 8 and supporting sections 3.

The supporting belt 1 according to this invention in a line guidance unit 2 for active

guidance of lines, cables or the like is characterized in that the. supporting belt 1 has

15  alternating supporting sections 3 and articulated sections 8, and the supporting sections 3 and
articulated sections 8 are made of materials having different properties by the
multicomponent method. With the help of the supporting belt 1 according to this invention,
the line guidance 2 according to this invention which includes such a supporting belt as well
as the method according to this invention for producing the supporting belt 1 according to

20  this invention, it is possible to achieve a guidance of lines, cables or the like in a simple,

rugged and inexpensive manner.

16




‘articul ated sections 8 are made of materials having different properties by
the nulticonponent nmethod. Wth the hel p of the supporti ngAbgist 2006
according to this invention, the |ine guidance 2 according to this
i nvention which includes such a supporting belt as well as the nethod
according to this invention for producing the supporting belt | according
to 20 this invention, it is possible to achieve a guidance of |ines, cables
or the like in a sinple, rugged and inexpensive nmanner. 16 3 August 2006
The supporting belt according to this invention and the line guidance unit
according to this invention are also suitable for ac izﬁg&uida ce of Ilines,
M
g

cabl es or tHe suppasting pelbaccidingip duis mypationsagf thedime,g FAECYPIE| nes,
cables or the like having a first end which is arranged in a stationary
nmount , toahid ihewtioigare abe cwitdblaftactive ehidrecerpdlings, eabdgsor Kiediks: 1485 nuner ous
enbodi nents. The traditional |ine guidance unit, which may al so be referred
t0 as pafanedeRigyfogadttianarlasdeaifines; catdéssirshedikei adlingiadirstlend whioh isrenber s

| i nked together in an articulated nmanner to form a gui dance channel .

Li nes, ,¢ABLES Odtatiodbry hésant,ane havih@d §dnd Bnd Whish iguddadlkesee khannial . WO
98/ 40645 di scl oses a | ine guidance unit consisting of one-piece protective

el egre glaﬁxi%&gsfen%dﬂhéﬁé. e trhBBopd AhEstillNR e ShR BNt ity BEOHYEESrdato ] ect i on

nol di casting in one piece and has parts connected to one anot her

f’gpbg{‘%g&'ggﬁybgfg&%ggfcha%sgng?s&&%ﬁ&&m]\ﬁsal%hﬁmmﬂz&lsme@aigmgﬂ magnent having a

om sSide and at lTeast one wall segment which can be

haped ‘i nt | osed..ch 1 ' bendi Lpg4n th
i oot FHRGES PIRBE 3 COP LS ot Er gt o saent (B isdls afhBL B R 0% &

glr Oigzg@@gﬁ% E]Za%%lnh\{(pv:gghgg% &i?c?osgsr £ i}?ecélii e Lr?l’[rceorg[sisjtﬁg 154 oen];-eprieacgl y connected

protective elements made of plastic. The protective element is produced by injection molding

10 or casting in one piece and has parts connected to one another by bendable bridges. The
.protective element has a bottom segment having a top side and a bottom side and at least one
wall segment which can be shaped into a closed channel section by bending and/or folding in
the direction of the top side of the bottom segment by mechanical closing of a closing
mechanism, whereby the protective element is preferably connected or connectable to other

15  similar protective elements so that the channel sections form a channel for lines in a

longitudinal direction.

Another embodiment of a line guidance unit is known from EP 0 789 167 A1, This
line guidance unit is also used for active guidance of lines, cables or the like, having a first
end which is arranged in a stationary mount and a second end which is movable. The line

20 guidance unit has a channel formed by segments. The segments are connected to a supporting
belt. During operation of the line guidance unit, it and thus also the supporting belt form a
* lower line trunk and an upper line trunk as well as an arca of curvature situated between the

17




*15 simlar protective elenents so that the channel sections form a channel
for lines in a longitudinal direction. Another enbodi ment3 &figust P@Gte

gui dance unit is knowmn fromEP O 789 167 Al. This |ine guidance unit is
al so used for active guidance of lines, cables or the |like, having a first
end which is arranged in a stationary nount and a second end which is
novabl e. The |line 20 gui dance unit has a channel fornmed by segnents. The

- segnents are connected to a supporting belt. During operation of the line
gui dance unit, it and thus also the supporting belt forma |ower line
trunk and an upper line trunk as well as an area of curvature situated

bet weeippehend 1bWeBlikuguks, 22 00Btrated peFigared ¢f0XOO840645 andinikégurad3 of | ust r at ed
in Figure | of WD 98/40645 and in Figure 13 of EP O 789 167 Al. Figure 14 .
shows gp bi78e 1gmiadance unit for stationary gui dance of |ines, cables or the
| i ke. The line guidance unit has a supporting belt 1 which corresponds
essentially to the 5 enbodi nent of the supporting belt | in Figure 11.

However t higigin® 1aGhoRes Bes@lilldre hhie fwateonarPphidincd$ lighscadid oerzodi ment s of
t he supporting beltnmay al so be inplenmented. The one end of the line:

gui danglge. q‘!}%nﬁgﬂﬁ&c@uﬁ@hﬁﬁ@u@%ﬁinégelt TheidpQbheiPoRdY dsscdBall® the f ast eni ng

- body raps 34 extend away fromthe fastening body 36 and are

B e s -
e B Saut B BOEH PR SR e T s T
et lite e il S a3 TRY belfsh SR sPRRY leribdS5uy' " OUO"

36. Two straps 34 extend away from the fastening body 36 and are connected in a form-
fitting manner and optionally in a frictionally engaged manner to the supporting belt 1. Straps

10 34 have connecting means which engage in corresponding recesses in the supporting beit 1.

The bottom part 33 may be connected to a bottom. To do so, the body 36 has boreholes 35. A
supply opening 37 is provided for passing lines through the bottom part 33. Multiple supply
openings 37 may also be provided so that it is possible to pass lines separately through the

bottom part 33.

15 The term bottom part is not limited to this part having to be connected to a bottom. It

is also possible for the bottom part to be connected to an Eden [sic; planar?] surface.

The opposite end of line guidance unit 2 has a fastening part 38. The fastening part 38

| is désigned with a U shape in the embodiment illustrated here. The free legs 39 have
connecting means (not shown) by means of which the fastening means 38 is connected to the
20  supporting belt. To secure the fastening part 38, corresponding openings are provided in base

40 through which fastening means such as screws may be passed.
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"openings 3 7 may al so be provided so that it is possible to pass lines
separately through the bottompart 33. 15 The term bott orf fiagust 28)6not
limted to this part having to be connected to a bottom It is also
possi ble for the bottompart to be connected to an Eden [sic; planar?]
surface. The opposite end of |line guidance unit 2 has a fastening part 38.
The fastening part 38 1is designed with a U shape in the enbodi nent
illustrated here. The free | egs 39 have connecting nmeans (not shown) by
means of which the fastening nmeans 38 is connected to the 20 supporting
belt. To secure the fastening part 38, correspondi ng openings are provided
in base 40rHelfhaeidiy pdri tthisfdas eedi sogharitdmpossibleto ascuscthe isengydddgn pessed. 18
3 August 2006 The fastening part 3 8 is designed so that it is possible to

secur gifdRidanBeenitiiadashnenthhfelieves ftRngef ttailestrasni t in a manner that
relieves themof tensile stress. Channel 12 is provided on both sides of
the supporting belt 1. The channel 12 is bordered by the supporting belt |

and by segr@ginsel fﬁ"i@pﬁ)@ﬂl@@ﬂﬁﬁotla?sidéﬁ‘eiﬁthsisﬁi?oﬂﬂig|b‘éltl5Tﬁe whiedl 124% end toward
both sides of the supporting belt. The side walls 15 are designed with a

- curvat rgerwl%mggﬁgmﬂimu drld| SbEALRE THE s&mehbel 3ARRO Sidk §/2A84s f aces of the

side walls an1nsertion gap 42 through which the |lines can be

| : | 1 ;
'ppt gr uﬁ]ﬁg ek to@&raﬁi]lgcglp Fiﬁgls?(;ftthge %&ﬁ&%ﬁg gél?. Rk bide mﬁf $5 48 dabhet im ar e

esi gne ave certain elasticity, thereby

facilitating.the introduction.and r val aof ljnes. 10 § t.s 13 have
conne c‘fqr%“r?ré%% :en}PﬁglnFBﬁ@élﬁtﬁt.%%'eﬁ% ?ri]gg le?oesaf) F%(i‘ @‘?%quf)%h essg%%wnglgs 1%t hose
! l. | ust fKO?I’Elea?l illlsgrtilzlnggg{) 32 t51:irough which the lines can be introduced into a channel or

removed from it. The side walls 15 are preferably designed so that they have a certain

elasticity, thereby facilitating the introduction and removal of lines.

10 Segments 13 have connecting means. The connecting means are preferably such as

those illustrated in Figure 5.

Another embodiment of a line guidance unit is known from EP 0 789 167 Al. This
line guidance unit is also used for active guidance of lines, cables or the like having a first
end which is arranged in a stationary mount and a second end which is movable. The line

15  guidance unit has a channel which is formed by segments. The segments are connected to a
supporting belt. During operation of the line guidance unit, it and thus also the supporting
belt form a lower line trunk and an upper line trunk as well as an area of curvature situated
between the upper and lower line trunks as illustrated in Figure 1 of WO 98/406435 and in

Figure 13 of EP 0 789 167 Al.
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“Anot'her enbodi nent of a line guidance unit is known fromEP 0 789 167 Al.
This line guidance unit is also used for active gui dance bAugush2®)6 cabl es
or the like having a first end which is arranged in a stationary nmount and
a second end which is novable. The line 15 gui dance unit has a channel
which is formed by segnents. The segnents are connected to a supporting
belt. During operation of the |ine guidance unit, it and thus also the
supporting belt forma lower line trunk and an upper line trunk as well as
an area of curvature situated between the upper and | ower |ine trunks as
illustrated in Figure 1 of WD 98/40645 and in Figure 13 of EP O 789 167
Al . 19Li3t #MiRefeten2OB6tationst of Reference Notation | supporting belt 2 line
gui dance unit 3 supporting sections 5 4 first section 5 second section .
6,6 overlap area 8 articulated section 10 first end 10 11 second end 12
channel 13upgdtingbgtrent s

2 line guidance unit

3 supporting sections
5 4 first section

5 second section

.6,6' overlap area
8 articulated section
10 first end
10 11 second end
12 channel
13, 13' segments
14 connecting means
13, 15' side wall
15 16 Tecess
17 first projection
18 connecting element
19 first transverse web
20 sheet
20 21 supporting strip
22 articulated strip
23 profile
25 bushing
26, 26' second projection

25 27 second transverse web
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+ 14 connecting nmeans 15, 15 side wall 15 16 recess 17 first projection 18
connecting elenent 19 first transverse web 20 sheet 20 ZlAsgysb@0@6 ng
strip 22 articulated strip 23 profile 25 bushing 26, 26' second
projection 25 27 second transverse web 20 3 August 2006 28 partial web 29
opposite side wall 30, 30" third projection 31 first connecting piece 5 32
second connecting piece 33 bottompart 34 strap

28 partial web
29 opposite side wall
30, 30' third proj ection
31 first cormecting piece
5 32 second connecting piece
33 bottom part
34 strap
35 borehole
36 body
10 37 supply opening
38  fastening part
39 leg
40 base
42 insertion gap
15

1 direction
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35 borehole 36 body 10 37 supply opening 38 fastening part 39 leg 40
base 42 insertion gap 15 | direction 21 3 August 2006 Pal Angus€l@ions 1. A
supporting belt for a line guidance unit for guiding lines, cables or the
| i ke, characterized in that the supporting belt has articul ated sections
which alternate with supporting sections, and the supporting sections and
the articulated sections are mad@teft Glaimes i al s having di fferent properties
by the nulticonponent process. 2. The supporting belt according to Caim
1, characterized in that the supporting sections and the articul ated

sections are produ | . | I_nj i mol di ng

rothod. 3 The' supporTrng bl ta Blind pRAR b I0PRRERE B SRR 171 1 (Rt

the  supp@idiMgetp@scdrZBs inPid: thbSufokfifiet Rl REQNAENSecAbAs RhRfluced by the
alternate with supporting sections, and the supporting sections and the articulated

sections are made of materials having different properties by the multicomponent

Process.

2. The supporting belt :according to Claim 1, characterized in that
the supporting sections and the articulated sections are produced according to

the multicomponent injection molding method.

3. The supporting belt i:'_according to Claim 1, characterized in that the
supporting sections and the articulated sections are produced by the

multicomponent extrusion method.

4. The supporting belt éaccording to Claim 1, 2 or 3, characterized in that

the supporting sections are designed as profiles , preferably as hollow profiles.

5. The supporting belt :according to one of Claims 1 through 4,
- characterized in that the supportiﬁg belt is formed by at least two sections joined

together.

6. The supporting belt according to Claim 5, characterized in that the

sections are joined together in a form-fitting and/or frictionally engaged manner.
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mul ti conponent extrusion nethod. 4. The supporting belt ;according to Claim
1, 2 or 3, characterized in that the supporting sections hAegweddned as
profiles, preferably as hollow profiles. 5. The supporting belt according
to one of ains 1 through 4, <characterized in that the supporting belt is
formed by at | east two sections joined together. 6. The supporting belt
according to Claim5, characterized in that the sections are joined
together in agfor j Lt . CLi I ner, . .22 3 August
2006 7 The Zupport RpbA%ne Bel dscdblsElh ERR Y R RRRRLAMR It g, 00 D
that the i - |V L0l ned together. 8. The supporting belt
accor di ngsﬁggﬁﬁﬂc glqgﬁ%g%g@ﬁéth%fai nms, characterized in that the
supporting sections are trapezoidal and/or rhonboidal. 9. The supporting
belt according to one of the preceding clainms, characterized in that the
articul at ed sgcti orhs sapporting pelt giccatlingriol bue of the pirxeediag claifs, A | i ne gui dance
unit for guiding lines, cables or the like, whereby the |ine guidance unit
has a chagbshctired fin that thesnpeprting sastions are tpppezoidyl and/of Bwsiboddadé  supporting
belt which has alternating supporting sections and articul ated sections,
and the supporting sections and the articul ated sections are nade of
‘materials haying i I he,.nul ti conppnent process. 11.
?{!ince ’ﬁﬁner Jtuﬁg&'ﬁhigggﬁpa%{:%ﬂd%% é«? ﬁ}nﬁﬁfthe 1'30681{1 RS

The |ine gui ccording CRarscteriiZeéd in that the
characterized in that the articulated sections are trapezoidal and/or thomboidal.

10. A line guidance unit for guiding lines, cables or the like, whereby the
line guidance unit has a channel Which is formed at least in part by at least one
supporting belt which has alternafing supporting sections and articulated sections,
and the supporting sections and the articulated sections are made of materials

having different properties by the multicomponent process.

11.  The line guidance unit according to Claim 10, characterized in that the

supporting belt is designed accorciing to one of Claims 1 through 9.

12. The line guidance unit according to Claim 10 or 11, characterized in
that the channel is formed by seginents which are connected to at least one

supporting belt .

13.  The line guidance unit according to Claim 12, characterized in that the

segments are connected to the supporting sections in a form-fitting and/or
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supporting belt is designed according to one of Clains 1 through 9. 12. The
line guidance unit according to Caim10 or 11, characteriXAdgus20@dhat t he
channel is forned by segnments which are connected to at | east one
supporting belt . 13. The line guidance unit according to Caim12,
characterized in that the segnments are connected to the supporting
sections in a formfitting and/or 23 3 August 2006 frictionally engaged
manner. 14 i i.dance unit according to Claim12 or 13,

char act eriAﬁQ%t}- I%H{re{f%a%&' re""gr‘egrrents are detachably connected to the
supporting sections . 15. The |line guidance unit according to one of C ains
12 through 14, characterized in that the segnents and the supporting

secti ons havel4confibelinaguideaesmit doSordiipetol Claen §2 b E3) chardetetizeddaor di ng to
Claim 15, characterized in that the segnents have side walls , and each
suppor t i nghat gt sSegnrenin dire detachabbasnested ®i tHe swpottingsastias .t he connecti ng
means a recess and/or a first projection which are designed so that the
first projection engages in the recess . 17. The line guidance unit

di t [ . ch terized i.n that l. ti
ecti on has. a Busni g PERATAG® SoitcEEoke P 3RgRr G RANZaRPRRL fbn of The
supporti ngh?fﬁétgﬂ%%ggmﬁg#ﬂygyeggeﬁg a'nﬁiﬁ% S-u%%rtﬁl%rgggﬁ)tnlsr}%vgl enment extends,

connectin e sl I's "'of "a Seg

connecting means .

16.  The line guidance unit according to Claim 15, characterized in that the
segments have side walls , and each supporting section and/or at least one side wall
has as the connecting means a recess and/or a first projection which are designed

so that the first projection engages in the recess .

17.  The line guidance unit according to Claim 16, characterized in that at
least one supporting section has a bushing running across the longitudinal direction
of the supporting belt through which at least one connecting element extends,

connecting the side walls of a segment .

18.  The line guidance unit according to one of Claims 12 through 17,
characterized in that at least one segment has side walls which are connected by first
transverse web ; the side walls each have a second projection facing one another,

whereby the supporting section is situated between the first transverse web and the

second projections ,
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18. The line guidance unit according to one of Clains 12 through 17,
characterized in that at | east one segnent has side walls 3Angtst 20@5
connected by first transverse web ; the side walls each have a second
projection facing one another, whereby the supporting section is situated
between the first transverse web and the second projections . 24 3 August
2006 19. The line guidance unit according to one of Cains 12 through 18,

h terized,;4n that,at l.east rent h | de-wal.l [£&h
Connectod by 'Secotl HPLAuBERE AR SSSER bna®Rr RSB ARl Secor i ng
has ot de. Goreenzcltn bl 4o b sesfAL R Sal it b otnesfBRY, "y cn

faces the i j wal | . 21. The line guidance unit according to one
of C ai rrss%%gtaﬁllragﬁlgﬁge%%b' characterized in that at |east two adjacent

segnents each have a side wall whereby at |east the one side wall has an
overlap area which overlaps with the other side wall. 22. The line

gui dance uni t 2&ccoflbe hoge gudddcaunit 2dccodivgy tache bi’ Chdims b2 thratgh e overl ap
area is designed essentially in the formof an arc of a circle. 23. The

| i ne gui dahwectanied inthad pdlicary oh@se@neintrthad 8ide watlsi grhe2éhy at ddastr @xtsidd zed i n
that the segnents are connected to two supporting belts. 24. A nethod of
pr oduci ng wallshaspopariial gvebeivhichifacep dhet dnpobite side walbpor t i ng

21.  The line guidance unit according to one of Claims 12 through 20,
characterized in that at least two adjacent segments each have a side wall whereby
at least the one side wall has an overlap area which overlaps with the other side

wall.

22.  Theline guidance unit according to Claim 21, characterized in that the

overlap area is designed essentially in the form of an arc of a circle.

23.  The line guidance unit according to Claims 12 through 22,

characterized in that the segments are connected to two supporting belts.

24. A method of producing a supporting belt , in particular a supporting
belt according to one of Claims 1 through 11, comprising the following steps:
- a sheet is formed from alternating éupporting strips and articulated strips,

whereby the supporting strips and the articulated strips are made of
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belt according to one of Cains | through 11, conprising the follow ng
steps: a sheet is formed fromalternating supporting stripsAapskt 2006 cul at ed
strips, whereby the supporting strips and the articulated strips are nade
of 25 3 August 2006 nmaterials having different properties by the

mul ti conponent process; the sheet is divided into supporting belts in a

di recti on acr osterialsédavimgtdifferenit pprdpesties psthe niddticonipenamtpbocksgccor di ng to
Claim 25, characterized in that the supporting strips and the articul ated
strips are prthgsbesd ibyivides intol suppartipg beltt inianjimctioroacrossghdrod. 26. The net hod
according to Caim25, characterized in that the supporting strips and the
articul at ed setticpletedstipsr. oduced by the nul ti conponent extrusion mnethod.

27. The nmethod according to Clainms 24, 25 or 26, characterized in that the
supporting strips are designed as profiles , preferably as hollow profiles.

26 , 25.  The method according to Claim 25, characterized in that the supporting

strips and the articulated strips are produced by the multicomponent injection

method.

26.  The method according to Claim 25, characterized in that the supporting
strips and the articulated strips are produced by the multicomponent extrusion

method.

27. The method according{to Claims 24, 25 or 26, characterized in that the

supporting strips are designed as profiles , preferably as hollow profiles.
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