SUPPORTI NG BELT AND LI NE GUI DANCE ARRANGEMENT FOR STATI ONARY GUI DANCE OF
LI NES, CABLES OR THE LI KE The object of this invention relates to a
supporting belt for a line guidance unit, a line 5 guidance unit for
guiding lines, cables or the like and a nethod of producing a supporting
bel t. Mbdem wor ki ng machi nes, whether they performstatic and/or dynam c
operations, have a plurality .of electric, hydraulic and/or pneunmatic
inlet and outlet lines, e.g., for controlling novable consuners. For

gui ding such lines, in particular froma stationary 10 connection point to

a novabl e co 5 I ﬁﬁﬁxﬁtflgﬁ?gaﬁg Li ne

gui dance unigﬁﬂggﬁrgﬁﬁ%?ﬁ%;fgﬁggﬂﬂ%%b es or ?he avl ng a]%lrst end
which is arraggatIONARY GUIDANCE OB LAINESHGABILESQRATHEJIME end which is
novabl e are known in nunmerous enbodi nents. The cl assical |ine guidance
unit, which is also referred to as an energy guidance chain consists of

i ndividual chain l'inks joined together in an articul ated 15 manner to form
a gui dance cTimrobgict of thisdsyentian rdaeste asHaPqriipg:bely for a lipg gyéance yntti Wngyui dance
channel . WD 98/ 40645 describes a |line guidance unit consisting of one-piece
pr ot ct gnigancebsintrigaidimriinesfcapleast the likd hed pmothed of produtinge seppostingade by
injection nolding or casting in one piece and has parts that are

i ntercogyjected by bendabl e bridges. The protective el ement 20 has a bottom
segnent with a top side and a bottom side and at | east one wall segnent

whi ch can be shaped into a closed channel section by nechanically closing

a cl osi ng neglagh WhkinphRERAYs, Whether htesdrfore sedtenmdlor dgaptiebgsrativny,
connected or connectable to other simlar
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 consumer, 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
mimerous 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
elements 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  has a bottom segment with a top side and a bottom side and at least one wall segment which
can be shaped into a closed channel section by mechanically closing a closing mechanism,

whereby the protective element is preferably connected or connectable to other similar
1



1 protective el ements so that the channel sections in one | ongitudinal
direction forma channel for |ines. Another enbodi nent of the |ine guidance
unit is known from European Patent 0 789 167 Al. This |ine guidance unit
is also used for active guidance of lines, cables or the like, 5 having a
first end, which is arranged in a stationary nount, and having a second end
which is novable. The |Iine guidance unit has a channel formed by segnents.
The segnments are connected to a supporting belt. During operation of the

| i ne guidance unit, it and thus also the supporting belt forma | ower

trunk |line and,an trunk |in | I . r bet ween
the. uprEPecH gt Bt et 36 Bt e 1R ABn AL Rln EHEUURL, J0c0c
and in 10 Figure 13 of European Patent 0 789 167 Al. The dianeter of the ;
area offoeliSfat ure al so deternines the anount of space required for

installation of the line guidance unit. In-the case of |ine guidance
arrangenments having a_ relatjvely spall struyctural height, r Lvely
| ar ge anountAnsthes gabadimpspt %fltlé?)ﬁ‘[ﬁ%gq‘%ﬁ? PRgS; OW{}&@W E?I%P‘F‘?él Ifaiteéghflg%
strength of the supporting belt. 15 Mddern work places, especially in |arge
of fi ce 167eNk This lingsguidanessuniyjis alsp usgdfphicdive geidence °§§Heﬁ’ fe ﬁﬁ%@%@‘er equire,
for exanple, power and tel ecommunications connections in the innediate
vi cisni thavinfy acfastendpwhish &t dronged in atatiopanyinzeuat eodiheides phasgnd endewhiskies f or
el ectronic devices, for tel ephones and computers, |ight swtches,
aut omatmevabld. Thé lindgisddeee anit Bay gehansal fpred g segraends. Fhayegmdnerarelevi ces. 20
It is known that so-called cabl'e channels and current carrying or other
feeder dghR&Sed 9% supporting belt. During operation of the line guidance unit, it and thus also the
supporting 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 0 789 167 Al.

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

view of the flexural strength of the supporting belt.

15 Modem 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
2



el ectric or electronic equi pment nounted or otherw se placed on the
furniture can be guided 2 in a defined manner on office furniture such as
desks and conputer stands or special furniture for nusic and film studios,
and these cable channels are installed in such a way that the cables are
not exposed. Such cabl e channels are used to protect the cables and also to
protect the user of the equipnent. In addition, such cable channels prevent
the device fromb5 being torn down fromthe furniture in question. Gernman
Patent 199 15 035 Al describes a |ine guidance device for quiding at |east
one | i ne inhdeisd mavoet eneffigefuaricesusb@f desks andeompyies afaﬁ‘?s REF&!s t hat
connect a first and second gui dance section of adjacent nenbers. &Qe

di anet er fomitiedonnesic add flur stadios, endithess ehblechminslsarg instaBerbintcin: wapigk
required 10 for installation of the line guidance unit. In the case of
line gui dROEBIeR afARYexpRRéd Shelvéably chamedledre usddyo protdel thecablet andallsofei ght, a
rel atively | arge anount of space nmay be required in view of the flexura

strengt h of4hge SepHahe EdpR&ltin a8diabRshcl Gibfe diamtelyevds thedevicbfremt of  t he
present invention is to provide a supporting belt and a |ine guidance unit

W th i Ggh:t S i j | lation of the Iine 15 gui dance unit
i's regﬂcgﬁygﬁﬁnéggﬁﬁr%ﬁ?ﬁéﬂﬁg¥%g%q%%ﬁgsoducing a supporting be?t for
reducing the space required for installation of the |ine guidance unit is
to be described. Thj ' [ i i yol I Suil h@N by a

' erwg/*’%arﬂﬁlﬁgﬁg TO%§ ﬁqc&gkc%%géj%jalg{%l%n@% glévgcelt}ﬁiﬁ gnﬂfﬁg%ﬂfehé? y

supporting bel atures o guidance unit
havi ng the feature f Claiml10 and/or by a th i res of
G ai m 24 onadipanbases e e e ELce froishs FEIPTi P £ kPl

second guidance section of adjacent members.

The diameter of the area of curvature also determines the amount of space required
10  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 the present invention is to provide a supporting
belt and a line guidance unit with which the space required for installation of the line
15  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.

This object is achieved according to this invention by a supporting belt having the
features of Claim 1, by a line guidance unit having the features of Claim 10 and/or by a
method having the features of Claim 24. Advantageous refinements and embodiments, which
20  may be used individually or combined in any desired manner are the object of the dependent

claims.



20 may be used individually or conbined in any desired nanner are the

obj ect of the dependent <clains. 3 The supporting belt according to this

i nvention for a line guidance unit for guiding l|ines, cables or the like
is characterized in that the supporting belt is forned by supporting
sections and articul ated sections. The supporting sections and the
articulated sections are arranged in alternation. They are fornmed by
materials having different properties in the 5 nmulticonmponent nethod. This
enbodi ment of the supporting belt according to this invention achieves the
result that _the area of curvat for

re.which.is. forned.,. exanpl In
formation oflhgsuppasEne beliascerding O?Qﬁﬂ’vgﬁ’r%\?@ a "?eh%mqqnﬁﬁﬁ?ﬁ(?% & lgfnﬁt ivel y
smal | because only the articulated section wi,ith its flexural rigidity
i nf | uerlinss ceblesof he bke irchaapigEzed B that g SUBRASIIRE bSlty e o ﬁ“IPPé’F%fg%my be
designed as 10 an essentially rigid body, while the articulated section
connectsettipnsand suippletetisegions cBhiesheporiéng seplimsend therprtiaiated sealeneri s very
flexible. Through a suitable selection of the material of which the
ar t i cul ataagedsiaettboation They aedornad Hysngeds dving diffeteheprbpatiesdnithe y of the
articulated section to be varied, i.e., adapted to the requirenents of the
areg OHHQBE&ﬁﬁgﬁﬁtQmeme lines or hoses. 15 The supporting belt with its

supporting sections and articul ated sections is preferably produced by the
mul ti conponent injection nethod.. As an alternative, the supporting

sections anghij bgbdidksWf @alpperthj belsactbiding 6 thibavpntishiechidvénthé fesult
 nulticonponent extrusion nmethod. [f the nul ti conponent extrusion nethod is
used, thennt e, SHARVLtileRehikielsfordRdStee BxdiB8)8n formation of an upper line trunk
and a lower line trunk, is relatively small because only the articulated section with its flexural
rigidity influences this [area of curvature]. The supporting section here may be designed as
10 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.

15 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

20  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.
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extruded. As an alternative, it is also possible to design first a blank in
the formof a sheet 20 havi ng supporting sections and articul ated sections
which are then divided across the direction of extrusion. This method of
produci ng the supporting belt also has the advantage that supporting belts
of different wdths can be produced. 4 To reduce the inherent weight of the
supporting belt and optionally to increase its strength, it is proposed
that at | east the supporting sections be designed as profiles, preferably
hol |l ow profiles. In particular, the design of the supporting sections as

hol | ow profi] es,. has, th dvant age that relativaly.. 1.0gs,. of

material ar Oﬁﬁ%%}l‘f’é,“ﬁ%ﬁlﬁc"ﬁm&g oggmggggpaq[réxgg %ﬁé%ﬁﬁ ggrgaﬁlgtﬁ? i’%ﬁaﬁi oduct i on
of the supporting. In addition, an increased rigidity of e s rting
bl 1§ sty @ ost B it SBpoTiE Seppo P fernit et rables ey
profile. The supporting belt of a |ine guidance unit_ for gui?ing |.i nes,

cabl es hotlowipeofilek &n pastielan; Hisidpsipm ef the serrertingsaetions aphal{pyprrofiies fap et
sections that are joined together. Joining. several sections together makes
it possidiMmeageahatedniivel s gepiowevinggofreitedal afe possibliewhich s aseoriated wik '
Furthernore, joining the sections in this way nakes it possible to adapt

t he 51 engbbr@iballyodsctipn OF theRgppaelig. Acalditidne by increatdderigidipefdhe ve appl i cati on
according to a nodular principle. It is also possible to arrangenent

mul ti plg ﬁ&ﬁﬁg BA6is 3LiA8v it B8 dadich STBAQHofE ek @s 4 heilov piofileal SO
|ncreaseg the possible variations in the wdth of the supporting belt and
thus the line guidance wunit. I'n addition, one supporting belt section may

al so be Conf’i%tsﬁﬂpéreng’v‘ﬁeﬂ S93tnelotRaRdd\Bit fbD S BRP Bhb, BablOdritheslags i ons. Thi's

makes it possible to divide and/or conbine the lines, cables or the like

gui ded ﬂr&exaabu ROug F G p it R efonk BE hrelj¥iRed oBGhEYISAREE UNi ts.

several sections together makes it possible to design supporting belts of any desired length.

10  Furthermore, joining the sections 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 possible 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 gnidance 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 through
5



The supporting belt sections are preferably joined together in a
formfitting 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, |ong supporting belts can be shortened again as
needed with no problem As an alternative, the supporting belt sections
may al so be inseparably joined together. There is the possibility here of
joining the supporting belt sections together through 5 suitable joining

nmeans. Joi ni ng .neans incl.ude, for .exanpl e, hopl di cl.i I f the
use oFUEHICHIP GRS (B?m’élg’seﬁwpﬂaé%lﬁgri %E%IB%I‘ g‘%{i‘@gé %Z%S%?agﬁkgﬁq'}sge
supporting sections, the supporting sections ggy al so be glue or wel ded
t oget hef jarias mepnyfor designingal nsgrapgegonngation f th SupROLINEFEIMHBAI nent  of
this invention, the supporting sections are 5 trapezoi dal and/or rhonboi dal
i n shapepporinghsectiensimadypalest be glagseoroyeldad tagripesacemdnG &1 angfher BIABRHLL i ng
sections, it is possible to influence the belt taken up by the supporting
belt in three-dinmensional space and to tailor it to size. In particular,
due to the dpexhdiantigemns cotbodimeniaifbisrneation, thyupporiing sesdor @porti ng bel t
describes a helix, where the pitch of the helix is defined of the angle of
t he 5supp@eididul asdeit thomboidel iosbarenBlithehe halp vhitransedidal andiopdromiboglabel t, it 10
is possible to securely guide the lines of a robot arm for exanple, which
execut @§pgorihd SHchibns, 1t@4 @dskibleab infhiacethe belt taken upbychabuppoitingbeitfin a

transl atory novenent and a rotational novenent. As an alternative, the

j 0i Nt SRGEIIAASHSTAN! Bh&Larifo BB ARG Sz4. M blrGcliar, Budfo the sgetidRaEa of aand/ or  a
rhombus. Due to the trapezoidal and/or rhonboi dal design of the

art ; o %@@g&ﬁ%’f gﬁgiguﬁgguﬁoﬁ%g BeltRfeQRBES b B8O tihbRenSHRAUFdIEIRG t are
defined of the angle of the supporting sections to one another. With such a supporting belt, it
10 ié 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 rotational
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 puidance unit according 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



15 this permits tilting novenents about an axis along the supporting belt.
The |ine guidance unit according to this invention for guiding |ines,
cables or the |ike has a channel which is fornmed at least in part by at

| east one supporting belt. The supporting belt has alternating supporting
sections and articul ated sections. The supporting sections and the
articulated sections are fornmed by materials having different properties in
the 20 mul ti conmponent nmethod. Due to this inventive design of the power
[sic; line] guidance unit, this creates the possibility of providing a
highly fl.exible |ine i dance_ uxi ' j ery.: s e

i nt endé 1§bﬁl4e§1§P?°€WFgr$H1§% Pﬂ%"_tgglltaid%ﬁr':@{é’(}@‘rﬁh '? . gnr %é?@%?@ﬁsﬁgég%sggudﬁgorti ng
belt, 6 which is designed accordi. t o, one, of ains 1 thro .In

par {1} cubbghanpel Bedommei B SEaEHa L GHETRLI 1P elPIN e AL whi ch
are attached to at |east one supporting belt. This reduces the space

r equi r edddcss therspacsitpauifed forgpstaliatiopjofthedine guidarcedmilt . 1t is possible for the
segnments to be connected to each supporting section. This is not 5

absol utely necessary. For exanple, selected supporting sections may be
connect ed t dt isqgsebie $or tBesagmentsde bpesnnceigd Heeeh HPPOTHRE setlivs. Bs gifect ed t o
just one segnent. This has an influence on the rigidity of the line

gui dancabseiniely ndteshryl Borexpmplealdisctadrappparting seshiens may barognédtevetogui dance uni t
is to be pushed together, conpressed, stacked or rolled up and subjected

t0 a COopmess] SRetaDapbpoltug stotiohdmasp blisd beodmgeted tajubtionp kepnsanp (Tthid hasg
sections, it is 10 possible to predeterm ne the behavior of the |ine

gui dancg, fhdnct BH e FoiGO GRS Bhe/EridA86hunit WhicRa &shEdAIBf infportaaiilena an
especi ally tight packing of a collapsible |ine guidance unit, this can be
correl af echi LHaNRUuR Wt bBYELRd FodeltRE cMbARASIRLE of RlBEuRED ol ded up.
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 gnidance 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 segments 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



For an easy adaptation of the |ine guidance unit according to this
invention to different application cases, it is proposed that the segnents
be connected to the supporting 15 sections in a formfitting manner and/ or
inafrictionally engaged manner. In particular, it is proposed that the
segnents be detachably connected to the supporting sections. Instead of a
det achabl e connecti on of individual segnents to the supporting sections, it
is also possible for the segnents to be inseparably connected to the
supporting sections. This may be acconplished by gluing or welding, for

exanplSﬁ%%%%i¥H%$%ég&§%%%ﬁéﬁﬂ%§&%ﬁggﬁﬁg that for detachabl e connection of

the se ort sections, these should have connecti ng
means. The connecting neans may be 7 designed as clip arrangenents or plug-

ti b | L i S . :
ceoment s naiatieryt e miiahbl bl ARG kel e BEARARTEN BabARTadd1E
si de wal i

| has a. recess as, the connectin ans___andior._has,. Lrst
pr oj ectGAghsUPPRELS SB@"H@’“@’@% P‘Sﬁaég"%eos“i%‘ﬁ . H%é" TP ?Sq%? L %?til%&lggr%ages in
the 5 recess. This creates the possibility of %_siqyle_and conmpact design
of t he andieshags Behpreiegten. these beipg remisncg sp Hiakthe AU RrIBTHON GRS 11 P61 ar this
measure mekes it possible to adapt the line guidance unit to the,
par i cukeass.diceredtes thppossibality oha simpde andcorppeigesian af the dige gridangemity) e
According to yet another advantageous enbodi ment of the |ine 3pidance unit,
it is gecafngad thihmverton! Bastticuie thisipoautd makes éqrossbleiaedapatisdigi ng runni ng
across the longitudinal 10 direction of the supporting belt so that at
| east  qRRd@EeONEEi thepatiaBrioncrefd aphlicatinn east acdonding & aimoelbt wrineipla segnent ,
passes through this bushing. This provides a nodul ar design of the
According to yet another advantageous embodiment of the line guidance unit, it is
proposed that at least 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 least one segment shall have side walls which are connected by a first transverse web.
The side walls each have a second projection facing one another, 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



| i ne gui dance unit which has a high flexibility with regard to different
application cases, whereby the nunber of conponents required to construct
the line guidance unit is relatively snmall. 15 To sinplify the assenbly of
the |line guidance unit, according to yet another advantageous enbodi nent
of the line guidance unit according to this invention it is proposed that
at | east one segnent shall have side walls which are connected by a first
t.ransverse web. The side walls each have a second projection facing one

anot her, ségb‘:érb%w‘aehqﬁe HLPRAI L BOwels 81d the Projéetivhd WiERE rdy@irigedmplieatéd r st
transversé web and the second projections. By 20 conpressing the end areas

of the si de‘{u\,\“%lel S opposite the first and/or second projections, the

di stancehfﬂue1 n the projections is increased, so that the belt can be

inserted into the free 8 space between the first transverse web and the

proj ect i ons. Wi gt AL 108 FORBLGALAL AN Blhecd TN REERBI Ry | cast

one segnent h sconnec a second transverse web.
second transyerse b contrihutes.to the rigidity.of. the.lin ' ce
ni 1 s Shesespatetse ek ottt SpElind e R RALHOTE
unit in that the second_transver;g web essenti al | cgéﬁrs the segnent. As
an al Per waeduges a spal ofdhe intesios seacy RE e ling guidagre upiip that thggecond (rangvePSsast  one
side wall has a partial web which faces the opposite side wal|. Wth the
hel p "of tweb gegentialit cavets, the sagment. Yisan elipmative; atlpst pRoasemayt hgs sidg giafls,
inserted into the line guidance unit and renoved fromit. Wth the help of
a parti alwheedbyiat ldast oak side pafidiabh partial Wwéb which éxsethe lvppatits sidacelloBiithdbe t he
proj ections by conpressing the end areas of the side walls

help of the partial web, lines, the cable or the like may be easily inserted into the line

guidance unit and removed from it. With the help of a partial web it is also possible to

10  increase the distance between the projections by compressing the end areas of the side walls
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 less 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

to 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



opposite the first and/or second projections in order to thereby insert the
supporting belt into the free space forned between the first transverse
web and the projections. Advantageously at |east two adjacent segnments each
have a side wall, whereby at |east the one side wall has an overlap area
whi ch overlaps with the other side wall. The 15 overlap area nmay have two
functions: first, it produces a seal between the segnents, so that the
lines, the cables or the like are | ess exposed to influences fromthe
environment. Secondly, the overlap area results in an inproved stability

and in particul ar eate | | ih
respectsuER?Wﬁtt‘%? gess @eggv?r:lqpyaﬁ%agresg@Fﬁhéhggé%e 18%8@9[@06 ggto one
another. 20 The overlap area is prefer%s? %;]ﬂdem eddto sent hﬁ Ye have the-
shape of therdingraidgnceumitcyhily consurpias ypry | 55“8 r chl %WS ?

di mensi oned according to the tilt angle of-the 9 supportlng sections. The
ar c- shdimeguislesgelvaf- area results in a high rigidity and/or a good seal of
the line guidance unit while consuming very little material and reducing
the weight of the Iline guidance unit. In a special enbodinrent, the

segnent s ar dn ecpavial embiodiorenhesappents Ffﬁgoﬁ‘@cfeﬁi t0 R SUPRORIRE Helts- IThﬁ bel ts
here are guided essentially in parallel. Due to the parall el guidance of

t he ssuppppdriingbdirlhes: are guiged asséntielly inpadallel.iDus tg theckeralls! guidance ofitheh only a

| ow structural height nmaybe fornmed. In particular, this nakes it possible
to sav %u?ﬁbrﬁﬁé Bdlisadomphigtivelydiide tifie piidarick naits with dalyadownsirectwmyhaiglgo be

adapt ed the respective application case in thi's way. The supporting belt
accordi &y BeProbhéd Th Bé’rﬁ&ilh@ fhif Rbked i pRSbBUS BRRQA ntdiérial AEheWalih afshd le:

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 gnidance 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 corresponding devices or machine parts. Therefore, the
line guidance unit has a first end which can be secured or is atranged 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 belt, 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

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

10



10 line guidance unit according to this invention may be used for both
passi ve and active guidance of |lines, cables or the like. In active

gui dance, the supporting belt and/or the line guidance unit may be
connected to correspondi ng devices or machine parts. Therefore, the |I|ine
gui dance unit has a first end which can be secured or is arranged in a
stationary nount, and it has a second end which is connected to the noving
device. In a passive guidance, the 15 ends of the |line guidance unit are
arranged in a stationary nount. The nethod according to this invention for

produc h&gnglﬁd}%&?#é%’%Q’ef{ﬂaeéfei’{g‘fﬂqggﬁeﬁ b rs%@ortﬁ%%sténﬂ%&ﬁ{i&ulé’t@& ording to

this i ) 1 ow ng ste a sheet is formed from
alternating s orting str.i and ,arti cul FLAS . r
Suppor trag e Besniy Pt PR B B A bR Mo M ¢

having different properties in.the .2 | t4+ conponent, process; .+ he sheet is
di vi dedlterpatiyesths SBRROTHRS WRpyad;the %{"lﬁlﬁ?tg@f?‘Bﬁaf&@ﬂ%@ge"t Feo & P at ed
strips. Wth the help of this nethod, a plurality of supporting belts may
be 10 pruitihoowgneitientreaere@a®Py- in an effective manner. The supporting strips
and the articulated strips are advantageously produced according to the
mul ti conponent injection nethod. As_an alternative, the supporting strips
andst he art Touskee @umsterialgnd 4o woppptsthe Baidiy O6hgisHRPardng Wépﬁ’r&et i conponent
extrusion nethod. 5 To save on material and to increase the rigidity of the
Suppor tsipi@risig stiss art Hesigred ppprofilesgprsferabfisasdicdlowaxdfgaad as profiles,
preferably as hollow profiles. "Addi ti onal details and advantages of the
supporting belt according to this invention as well as the |ine guidance
uni t accor digiditional duitdlsiand ediantagesofchesuppaiting Help e¢covdingtotthie iesiien o

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 in a perspective 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 an alternative embodiment of a segment for another line guidance unit
20 according to this invention in a perspective oblique view;
11



the exenplary enbodinments illustrated in the draw ng, although the object
of this inventionis 10 in no way restricted by these enbodi nents. The
drawi ngs show schematically: Figure 1 a |ine guidance unit according to
this invention in a perspective inclined view, Figure 2 a segnent of the

| i ne gui dance unit according to this invention as shown in 15 Figure 1 in
a perspective inclined view, Figure 3 an alternative enbodi nent of the
segnent according to Figure 2 in a front view, Figure 4 the segnment
according to Figure 2 in a side view, Figure 5 an alternative enbodi nent of
a segnment for an N ' LA-a : 1734 i itdikmivention in
a pers &5 Ve ob?%%ﬁQHngﬁf&#T_ rguFgﬁghgngg%??%ﬁﬁggﬁ?ﬁ%ggﬁggg?ting bel t
according to this i.nvention in a |longitudinal section; Figure 7 two
sections joi ned t%Y8Ther according to Figure 6; 5 Figure 8 an energy

gui dance unit according to this invention having segnents according to

Fi gur e gBourdh 9UT €@ ScBESTBREA BESMEFiCO i thiFgies;2 in a top view, Figure 10
an alternative enbodi ment of a side wall according to Figure 4 in a side
view, Figure 11 another supporting belt according to this invention in a
per spe®iguves obl i guenergy guidance unit according to this invention having segments

5 according to Figure 5;
7 Figure 9 a segment according to Figure 2 in a foji view;

Figure 10 an alternative embodiment of a side wall according to Figure 4 in a side view;

Figure 11 another supporting belt according to this invention in a perspective 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 supporting belt according to this invention in a top

view.

Figure 1 shows a line guidance unit 2 according to this invention having a supporting
belt 1 according to this invention in a perspective 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 beit 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 is opposite 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
12



view, 10 Figure 12 an alternative supporting belt according to this

i nvention in a top view, and Figure 13 a sheet for producing a supporting
belt according to this invention in a top view Figure 1 shows a |line

gui dance unit 2 according to this invention having a supporting belt 1
according to this invention in a perspective oblique view, whereby the
supporting belt 15 1 includes supporting sections 3 and articul ated
sections 8 which are joined together with the help of a dual conponent

i njection nolding technique. To the supporting belt 1 are connected
segment s iffBdutalinestrir chblerainto the ehanpp@ll12s 15, 15" which form a channel 12

whi ch can acconmmodate |ines or cables or the |like (not shown). Each side
wal | 15 is opposite another side wall _ 29. The _side walls 15, 15: £a h have
a partial web Th8 suprioctingsectimd$ arndasignediwith apreiHe %Wé?chtfﬁglcesp%we{%‘ %ﬁcde
wall 29. Wth the help of the partial webs 28 it is readilg possi ble to 12
i nt r oduceahé suppsrtag bellaad iricrdasesttverigifinofthe apporting seaiiopdr Thagrollecti ons 3
are designed with a profile 23 which reduces the weight of the supporting
belt 1 anflideheases1é RevhitlgsdgidentsaB, IMhendomsderwillsg SsEX290an Be am«& ofile
23 includes a recess 16 to which segnents 13, 13' and/or side walls 15,

15", 29 cap AR v@atlfsngﬁgﬂﬁlﬁg% §4’é§|ﬁ¥ with l6Swiltbwhidh chand® 14y sealed aothersidep ar ea

6 with which channel " 12 is sealed at the side walls 15, 15, 29 with a

curvature hea l e agui | 192 0 OUEI 3. @lcAsdeatst s in
an additi‘%aﬁféllgsfsa’biug{\ig‘tﬂggg‘géﬁg#%%“%Lﬁuﬁgﬁ%e Bl A A s R Bt 1t

can absorb |ateral . force | ied.thro | Il S0 18corl Piteral9- The
segment s 1140 aétgao%l étaﬁlilfynéf&ﬁ? lglbe 1dearnce urﬁgf dltlglt% il B8t AR it &inYBsord Patera
forces applied through the side walls 15, 15', 29. The segments 13, 13 are joined together
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
engage 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 Figore 2 in a front view, where the

13



with the overlap sections 6 in a rotationally fixed manner about the

| ongi tudi nal axis of the 10 supporting belt 1. Such a |ine guidance unit 2
can be produced inexpensively in a sinple manner and is characterized by a
great versatility and flexibility in use. Figure 2 shows the segnent 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 frst transverse
web 19 and formthe channel 12. The channel 12 is al so bordered by the
partial web 28. The 15 side walls 15, 29 have the overlap region 6 with

whi ch the se t 13 C be attached A i ' eneat h
the fi Pé‘f“afwgtggé;Er‘é&lg{)\@asfggef?fgﬂﬁs‘r’esr%erpv)‘!Fbo?esé)ﬁ ﬁ%tgﬁei&aaﬁﬁggﬁ%%oﬁ %tﬁl age in
the recess 16 of the suppqgrting section 3 of the . supporting belt 1.

Li kewi stoserbrdigalso shpws{ * SPP&%HE%‘P%EP%@%8&%‘?"“‘?93"3@’{"88%%5%?%“%15, 29 each
have a second projection 26, 26' facin one anot her, whereby the,

suppor tpaigetoes 26,56 Bdcthn it ransvaing wigb 18 Thedhsimertqnal, Mhigheberessing
section 19 and the second projections 26, 26'. Figure 3 shows the segnent
13 accahdlieness 16 oFthgunep@tingbedt ¥, mlsatcontribyfes (iHbisatteghaer partial web 28 i s
designed as a second transverse web 27 so that the channel 12 is conpletely
closed. This also shows that the supporting belt 1 may be secured between

t hessecond Finwé ¢chivermg@ent 136iccadigith Eigure Bin a sidmever Blus shayvsiide Wk £ rst
projection 17, which engages in the recess 16 of the supporting belt 1,

al so contywikbik @selp drddl Gloatbrebtimnthe side RiatjuS¢o 4n sdjawst sdgwelht 13 accordi ng
to Figure 2 in a side view. This shows side wall - 1.5 with the overlap area
6 for connecting the side wall, 15 to an adjacent side wall. Figure 5 shows
a segment t IFgure 3Rh&Rs aspaiEht et dan ba apemblrddt b perspdstive)oldique evewyivith

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 projection 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 8,

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 piece 32 are used,;

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

14



connecting means 15 forned by connecting el enents 18 with which the side
walls 15, 29 can be joined together. The supporting belt 1 is clanped

bet ween the connecting el enment 18 and 10 the second projection 26 on its
supporting section 13. Athird projection 30, 30" also contributes toward
stabilization of the line guidance unit 2 in that a third projection 30 a
segnent 13 engages behind the third projection 30" of an adjacent segnent
13'. Figure 6 shows a first section 4 of a supporting belt 1 according to
this invention in a |ongitudinal section. The supporting sections 3 are
joined together by articulated sections 8, 15 whereby the supporting
sections 3 Figmredshaysea aiematige epbediment of thedineguylag t 9&9"@@5& ©ons whi ch
are joined together, nanmely a first section 4 and a second section 5 which-
are detiiic hakhtor lniviteademanel hend sidawalld 55, whyrebyie firetegd A0 of theise supporti ng
belt I can be | engthened or shortened depending on the application case.

For  dejamhadhft 3 GinHengeourad ftia Steddovation i spgeqp petes@ondentl bl efsbotin
connectl ng piece 32 are used; 20 these pieces can engage in one anot her and

can pr %%ﬁ@ YoiOE el eliachddag 8 lieable bért . @ ®b8t Shoinst showa).t er nati ve
enbodi ment of the |ine guidance unit 2 according to this invention having

segnents 13 and side walls 15, whereby a first end 10 of the |ine guidance

uni s 2 can Q@%ﬁsﬁ%&%ﬁes@gﬁéﬂwm@mﬁ'gmig]neapﬂempaad, witssidendllasd 11 of
the'line guidance unit 2 can be attached to a novable part, e.g., a robot

arm (not_,shown) .. 5. Fi howysh & PSiSBOEEIY exlchdd 6 @E diRPsillowkilasf e 2 in a
top vi e%,d%\llﬁ Vlv’l?"%‘?ed%@m‘/g%df?% OI%and thg olpposi teexsi de wal | 1981from whi ch a

parti al 28 exte Q. t [ A5 ' | s 15,
29 hav 89\35@? F‘gﬁ‘”&f—""e Q% 38?’“3%“' 9‘%6185 E‘%g%;él ﬁﬁ%‘\rén%"yﬁgenﬁl t?%%&g%ly%g‘ﬁg ‘é‘qﬁ%}e@hz wi t h
respect to rotation along a longitudinal axis of the supporting 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 altemnative 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 piece 31 is a receptacle for the second
connecting piece 32. With the help of these two connecﬁng 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
i5



respect to rotation along a |ongitudinal axis of the supporting belt 1,
l.e., Wwth respect to tilting of two adjacent segnents 13. The overl ap
areas 6, 6' seal the channel 12 toward the 10 side. Figure 10 shows a side
wall with an alternative enbodi nent of the overlap area 6, 6', where the
overlap area 6, 6' is designed as an arc of a circle. This is especially
advant ageous when the supporting belt | and/or the |ine guidance unit 2 is
curved and thus the openings formed between segnents 13, 13" nust be
covered. 15 Figure 11 shows anot her enbodi ment of the supporting belt 1

according to this invention, ere the. s Qrti S ' -2 desi gned
a5 hol liexkntiobaying WPpHUnE SEoR] 4 padere aaieh PR segloly 8 \ggég?g 8%?&3%@‘%& The
first connecting piece 31 is a receptacle for the secon onpegtd g pi ece
55"\ et dedip s arteisied SO SATRAST G i oE ez i S5 onRRBIRY: b
belt 1 can be lengthened as desired or its |length can ﬁgwada ted. The
suppor ttiapezdidal Hesgreafithasuppotimg seaiondd defpescertod rathdhich Bieshpporigyur e 12
shows anot her enbodi ment of the supporting belt 1 according to this 15

i nvent iR chaxistsie Saithper dinrgsiswt spasasWih aspmemetical trapeedids lepexpamie. dis 8,
where the supporting section 3 and/or the articul ated section 8 are

desisgneg,b GiRebilf PRATekehate ARdicairmevrarhoi dal . A trapezoi dal design of the
supportiﬁg section 13 defines a certain path which the supporting belt can
assune in three-di nmensi onal space. Wth a symmetrical trapezoid, for

exanpl e, thejghe JYBRGHS 4 S@et Wit whi) apheelity of suppeitingdieltstbeennt . Fi gure 13
shows a sheet " 20 with which a plurality of supporting belts | can be
produced at the same time by the fact that such a sheet 20 with supporting strips 21 and
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 articulated 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.
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‘produced at the sanme tinme by the fact that such a sheet 20 with supporting
strips 21 and articulated strips 22 is either extruded or produced by
injection nolding in a dual conmponent process, and the sheet 20 is cut
into supporting belts 1 in a direction across the supporting 10 strips 21
and/or articulated strips 22. The direction of this cut may run

perpendi cular to the supporting strips 21 and/or articulated strips 22,
but it may also run across the forner. This results in trapezoidal

articul ated sections 8 and supporting sections 3. The supporting belt 1

according to this invention i.n . ne ' i LV.G:n..gui dance
of |ines, cgﬁ‘Pé‘éPRﬂrt"fg?téetltl qcﬁ%rd}n@%% h‘éﬁ' 183&gfrog%g§ﬁ}eﬁ{ﬁte:%ﬁla{l%;ungt&%%%‘?inlgng belt 1
has 15 alternating supportin seqtiona 3 a?g artiﬁulaseg.s§§1ions 8, and .
the suppdrs invgntisacre alpe suitalledor agfive gYAYIce 4 BRe: FAPIE B UG e k88 of naterial s
having different properties by the nulticonponent n?%hod gy h the help of
the supmitantengnitsdbr active geidanseied lines, eables or fedieingring ading epd i 1‘%‘1.}? dance 2
according to this invention which includes such a supporting belt as well
as t he girhparinacesiodinygndunt, tahd baving esachuherdorhigh @cm‘rag@ anknasibi¥or t i ng bel t
| according to 20 this invention, it is possible to achieve a gui dance of
lines, makk@s eaibotipgentd. The iradidomil int guidance ggigdvideimay alep bagifaecdtanner . 16
The supporting belt according to this invention and the |ine guidance unit

accor di a}ﬂeb eltegg dultiaficd EHAEN borAMtAfandllidoal SHhih aidntbetsdinkad tdgethegini aance  of
| i nes, ganl or the like. Line guidance units for active gui dance of

lines, ¢abligs Handdio kdhrﬁl% HAYIRBI cinhél! Bies 05h1 W@k file: ar@hkaRg@th this a
stationary nount, and havihg a second end which is novable are known in 5
Pg?g; ?g%.li %nglllageﬁ&t S0 8880645301 dds0N A ind HRGanB LAREGRIsHRE bf onél}ii&le maY al so be
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 forlinesina

longitudinal direction.

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

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 area of curvature situated between the

17



an energy gui dance chain, consists of individual chain nmenbers |inked
together in an articulated manner to forma gui dance channel. Lines,
cables or the |like are arranged in this guidance channel. W) 98/40645

di scl oses a |ine guidance unit consisting of one-piece protective elenents
made of plastic. The protective elenent is produced by injection nolding 10
or casting in one piece and has parts connected to one anot her by bendabl e
bridges. The protective elenent has a bottom segnent having a top side and
a bottom side and at | east one wall segment which can be shaped into a

O e eSS She bl bR RIS LRy MR g EL P o

mechani sm whereby the protective elenment is preferably connected or
connectBh0 882 BWobher 15 sinilar protective el ements so that the channel
sections forma channel for lines in a |ongitudinal direction. Another
enbodi nent of a |line guidance unit is known from EP g,?SQﬁ%ge? Al.. This

line gui dandégurail$ shawsa kins gridages prit B stafjenagy, pydancs oblings; ¢&s ot il es or the
like, having a first end which is arranged in a stationarK mount and a
second léedThdlimhgiidancoweibhas a sihportinpbelpbwhish¢arresponds essantisllatodheinnel f or med
by segnents. The segnents are connected to a supporting belt. During

opersat | @iboafmédter therepitistptratiel inrfiigure il 1. Howdeviehthss iahstnetéssariiy pporasé.ng  bel t
forma lower line trunk and an upper line trunk as well as an area of

cur vat Uh@esSddsipat 85H atyRasNt bEthd dupppRiig bR Gy belimpRnichtédKThe @R
illustrated in Figure 1 of WD 98/40645 and in Figure 13 of EP 0 789 167 Al.

E;gfég %’1?1 o? %\’Yﬁleaguhdaﬂge S FRRGEL Bt patty3. Thabdionapatt B hAaTefehe bddies,
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 belt 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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like. The line guidance unit has a supporting belt | which corresponds
essentially to the 5 enbodi nent of the supporting belt 1 in Figure 11.
However this is not necessarily the case. Oher designs and enbodi nents of
the supporting belt..my also be inplenented. The one end of the line

gui dance unit 2 has a bottompart 33. The bottom part 33 has a fastening
body 36. Two straps 34 extend away fromthe 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 connecti ng neans
whi ch engage in correspondi ng . recesses.in th% sup ort&p% belt.l.. .The

bot t om part Tbe fastapingenacioririe designed 50 Ahah s Bspibiedo Serutthe e HHIRT 13816 a5
borehol es 35. A supply opening 37 is provided for passing |ines through

t he botlinoguijdande Bt in kinhanng! thatseligyey theghfipnsye ste#Snay al so be provi ded so
that it is possible to pass |ines separately through the bottom part 33.
15 The termbottompart is not limted to this part having to be connected
to a bottomCHahnéld2as povided si both sfdss of the senporting bskirlt Thochsanddadrdéct ed to an
Eden [sic; planar?] surface. The opposite end of |ine guidance unit 2 'has a
f ast eniypgdepal by B8 suppoetifgieltdnindpypagme8s The seghessitgldduveisida vally18hape in the
enbodi nent illustrated here. The free | egs 39 have connecting neans (not
shown) by.cHBaas @ivabdhsiieofliiasiuppotigg belathe3Beivanlls dfi aradesignedwithe 20
supporting belt. To secure the fastening part 38, correspondi ng openi ngs

ar e proc‘ﬁh%%gii Ei@%ﬁﬁ)odﬁ‘&_nﬁ aSakn Ml O hppdsan eAUf0BATIhEdehwalls ECr ews may
’ e

be passed. fastening part 38 is designed so that it is possible to
secure the | Lnes gul ' ich 11RGinSH L ARG RrAHELD Infd AHERAIQE t hat
ol ev R b o g AF phlydllhich 1o rofibed

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 arc 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 98/40645 and in

Figure 13 of EP 0 789 167 Al.
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‘Channel 12 is provided on both sides of the supporting belt 1. The channel
12 is bordered by the supporting belt 1 and by segnents. The segnents 13
have side walls 15 5 which extend toward both sides of the supporting belt.
The side walls 15 are designed with a curvature in the enbodi nent
illustrated here. The Apposite end faces of the side walls 15 form an
insertion gap 42 through which the lines can be introduced into a channel

or renmoved fromit. The side walls 15 are preferably designed so that they
have a certain elasticity, thereby facilitating the introduction and

renmoval of lines. 10 Segnents 13 have connecting neans. The connecting
neans &1@%%@#3@%@&33 as those illustrated in Figure 5. Another

enbodi ment of a line guidance unit is known fromEP 0 789 167 Al. This

| i ne guidance uniit is also used for active guidance of |ines, cables or the
| i ke havi ng sBPRArtag belend which is arranged.in a stationary nount and a
second .end ich.is movable. The line 15 guidance unit has a channel which
is forred b l%%%ﬂ‘fesqmtrhe segnents are connected to a supporting belt.

During pperation.of the Jine guidance unit, it and thus also the supporting
bel t féfn1a%%%ééh é?ne frunk and an upper line trunk as well as an area of

curvat y e sifyiakashn between the upper and lower line trunks as illustrated
in Figure 1 of WD 98/40645 and in Figure 13 of EP 0 789 167 Al. 19 List of
Ref er emte Nakadndaectionsupporting belt 2 |ine guidance unit
- 6,6' overlap area '
8 articulated section
10 first end
10 11 second end
12 channel
13, 13' segments
14 connecting means
15, 15' side wall
15 16 recess
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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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" segnents 14 connecting neans 15, 15' side wall 15 16 recess 17 first
projection 18 connecting elenent 19 first transverse web 20 sheet 20 21

supporting strip 22 articulated strip 23 proflle 25 bushing 26, 26'
second projection

28 partial web
29 opposite side wall
30, 30" third projection
31 first connecting 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

I direction
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'25 27 second transverse web 20 28 partial web 29 opposite side wall 30,

30" third projection 31 first connecting 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 | direction 21 Patent

Clains 1. A supporting belt (1) for a line guidance unit (2) for guiding
| i nes, cables or

Patent Claims

1. A supporting belt (1) for a line guidance unit (2) for guiding lines, cables or
the like, characterized in that the supporting belt (1) has articulated sections (8) which
5  alternate with supporting sections (3), and the supporting sections (3} and the articulated

sections (8) are made of materials having different properties by the multicomponent process.

2. The supporting belt (1) according to Claim 1, characterized in that the
supporting sections (3) and the articulated sections (8) are produced according to the

10  multicomponent injection molding method.

3. The supporting belt (1) according to Claim 1, characterized in that the
supporting sections (3) and the articulated sections (8) are produced by the multicomponent
extrusion method.

15
4, The supporting belt (1) according to Claim 1, 2 or 3, characterized in that the

supporting sections (3) are designed as profiles (23), preferably as hollow profiles.

5. The supporting belt (1) according to one of Claims 1 through 4, characterized

20 in that the supporting belt (1) is formed by at least two sections (4, 5) joined together.

6. The supporting belt (1) according to Claim 5, characterized in that the sections

(4, 5) are joined together in a form-fitting and/or frictionally engaged manner.
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‘the like, characterized in that the supporting belt (1) has articul ated
sections (8) which 5 alternate with supporting sections (3), and the
supporting sections (3) and the articulated sections (8) are nade of
materials having different properties by the nulticonponent process. 2. The
supporting belt (1) according to Claim1l, characterized in that the
supporting sections (3) and the articul ated sections (8) are produced
according to the 10 nulticonponent injection nolding nethod. 3. The
supporting belt (1) according to Claim1l, characterized in that the

supporting sectiaons (3) and the artigul ated. sections (8). ar.e prqduced by
the mul ti conponenthe sEpRariag bt ﬁéf“f’?B ling k§ (painy Qré&ﬁﬁﬁgﬁcﬁﬁ IBéIF)‘itt )

according to Claiml1, 2 or 3, characterized in that the supporting

sect i onec®s (4D aseddtagheldy iaingsttogsther's (23), preferably as hol | ow profil es.
5. The supporting belt (1) according to one of Clains 1 through 4,
characterized .20 in that the supporting belt (1) is forned by at |east two

sections (4,,5) j.gined togethe 6. The suppenrting helt., (1) according to
Claim5, chatact eﬁ]efgﬁ"ir'r‘l‘gq ]ﬁ&(l? Aeording o} §°9 E,pr%)e 1§1gglaj§18%’ned t oget her in
a formfitting and/or frictionally engaged manper. 22 7. The supporting
bel t5 ( 1ghagrctesived mMghetdhagunpentise ssctigns B ot S and/ A RZbORRE secr ! ons (4,
5) are detachably joined together. 8. The supporting belt (1) according to
one of the preceding clains, 5 characterized in that the supporting

sections (3)gare 'lt’l{easgﬁgo?{iﬁjfll)el%Siéié&rord’iﬂé)mie%ﬂhe preceding claims,

characterized in that the articulated sections (8) are trapezoidal and/or rhomboidal.

10 10. A line guidance unit (2) for guiding lines, cables or the like, whereby the line
guidance umit (2) has a channel (12) which is formed at least in part by at least one
supporting belt (1) which has alternating supporting sections (3) and articulated sections (8),
and the supporting sections (3) and the articulated sections (8) are made of materials having
different properties by the multicomponent process.

15

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

supporting belt (1) is designed according to one of Claims 1 through 9.

12.  The line guidance unit (2) according to Claim 10 or 11, characterized in that
20  the channel (12) is formed by segments (13) which are connected to at least one supporting

belt (1).

13.  The line guidance unit (2) according to Claim 12, characterized in that the

segments (13) are connected to the supporting sections (3) in a form-fitting and/or
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9. The supporting belt (1) according to one of the preceding cl ains,
characterized in that the articul ated sections (8) are trapezoi dal and/or
rhonmboi dal. 10 10. A line guidance unit (2) for guiding lines, cables or
the Iike, whereby the |ine guidance unit (2) has a channel (12) which is
formed at least in part by at |east one supporting belt (1) which has
alternating supporting sections (3) and articul ated sections (8), and the
supporting sections (3) and the articul ated sections (8) are nade of
materials having different properties by the nulticonponent process. 15
11. The [fiictéonglly ezgaged maitteraccording to O ai m 10, characterized in that the
supporting belt (1) is designed according to one of Clains 1 through 9. 12.
The |ine guidance unit (2) according to Claim210 or 11, characterized in

that 20 the ann .12) .i,.s for. b e S cted to
at |east one ggppoﬁ%?ﬁﬁegﬂg?Feeﬂgﬁﬂfgxnﬁﬂggfa%gnﬁ%?%g%@g&%nah%?%?ﬁggcord|ng
to daim1l12, characterized in that the _segnents % %% e connected to the
suppor t i e ssepents A53) s detachably seraeried £q thy s ‘g’rPGJ’TH'rgS 1 F@tl onal | y engaged
manner. 14. The l|line guidance unit (2) according to Claim12 or 13,

charaéterized in that the segnents (13) are detachably connected to the

supporting segtion 5,15, li p{dlng to one
o PR g, 5% Ry on i Bhe etddne ull? o 5afll 6 BT s 10%hroBRP
characterized in that the segments (13) and the supporting sections (3) have connecting

means (14).

10 16.  The line guidance unit (2) according to Claim 15, characterized in that the
segments {13) have side walls (15), and each supporting section (3) and/or at least one side
wall (15) has as the connecting means (14) a recess (16) and/or a first projection (17) which

are designed so that the first projection (17) engages in the recess (16).

15 17.  The line gnidance unit (2) according to Claim 16, characterized in that at least
one supporting section (3) has 2 bushing (25) running across the longitudinal direction of the
supporting belt (1) through which at least one connecting element (18) extends, connecting

the side walls (15) of a segment (13).

20 18.  The line guidance unit (2) according to one of Claims 12 through 17,
characterized in that at least one segment (13) has side walls (15) which are connected by
first transverse web (19); the side walls (15) each have a second projection (26, 26") facing
one another, whereby the supporting section (3) is situated between the first transverse web

{(19) and the second projections (26, 26").
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‘characterized in that the segnents (13) and the supporting sections (3)
have connecting neans (14). 10 16. The line guidance unit (2) according to
Claim 15, characterized in that the segnents (13) have side walls (15),
and each supporting section (3) and/or at |east one side wall (15) has as
t he connecting neans (14) a recess (16) and/or a first projection (17)
which are designed so that the first projection (17) engages in the recess
(16). 15 17. The line guidance unit (2) according to Cl aim 16,
characterized in that at |east one supporting section (3) has a bushing
(25) running across the longitudinal direction of the supporting belt (1)

t hrough whi ch at | east. one .connegti.ng el.ement ext nectin t he
side val | s (1599 of 1&e 5s@ﬁencefgﬁ.(%C%%ﬂg?%nﬁ(?jf?émgﬁi‘23%?8@5‘3%% (2) °

according to one of Clains 12 through_ 17, .chara ri.zed in that | east
one segmeberactegyediaghat ptlsashang segpend (1ihhas ﬁldﬁfvﬁ‘ﬁlé g'trﬁ‘ri @'élfcg"uﬁr%‘flomf’ ‘?F%@
transverse web (19); the side walls (15) each have a second projection (26,
26' ) f acisegondarmswensetvwdr(27wher eby t he supporting section (3) is situated
between the first transverse web (19) and the second projections (26,
26'). 524 19. The line guidance unit (2) according to one of Clains 12

t hrough 18, characterjzed in that.at |east one e s side-
wal I's (15) whiZdh arléeliprgeidpwrs uif (Laedrie 8%%??2‘?‘%%"%‘6%%% ?9’5 20. The
| i ne guidance unit (2) according to gne of d ai t hy ough 19,

‘ J characterized in(thgt at least one seggment (13) has side. wallTElS% %9) wﬁergl%r at }east one

* side wall (15) has a partial web (28) which faces the opposite side wall (29).

10 21.  The linc guidance unit (2) according to one of Claims 12 through 20,
characterized in that at least two adjacent segments (13, 13') each have a side wall (15,159

whereby at least the one side wall (15) has an overlap area (6) which overlaps with the other

side wall (15").

15 22.  The line guidance unit (2) according to Claim 21, characterized in that the

overlap area (6) is designed essentially in the form of an arc of a circle.

23.  The line gnidance unit (2) according to Claims 12 through 22, characterized in
that the segments (13) are connected to two supporting belts (1).

20
24. A method of producing a supporting belt (1), in particular a supporting belt (1)

according to one of Claims 1 through 11, comprising the following steps:

- a sheet (20) is formed from alternating supporting strips (21) and articulated strips
(22), whereby the supporting strips (21) and the articulated strips (22) are made of

25



‘characterized in that at |east one segnent (13) has side. walls (15, 29)
whereby at | east one side wall (15) has a partial web (28) which faces the
opposite side wall (29). 10 21. The |ine guidance unit (2) according to one
of Clainms 12 through 20,: <characterized in that at |east two adjacent
segnents (13, 13') each have a side wall (15, 15') whereby at |east the
one side wall (15) has an overlap area (6) which overlaps with the other
side wall (15'). 15 22. The line guidance unit (2) according to C aim 21,
characterized in that the overlap area (6) is designed essentially in the

formof an areg,Qfids H;Niﬁ?é Bfferddt propeatiés byahgmiubimnmpeonent pro¢@y; according to
Clains 12 through , Characteri ze

h
connected to tt!msl@gfp@@}ltS|dH’gd€I§‘éPft°ssuPll‘)ﬁm@]€?rftﬁﬁl)tlﬁ% ﬁb@%@& Q(}facl(ﬁ)ssggluglr ﬁg a

supporting bel t icular a supporting belt (1) according to one
of Jaims 1 tHi Cl)éujr%%eﬁﬁtﬂpsr’@%” sing the followi ng steps: a sheet (20) is

formed from alternating supportl ng strips (21) and articul ated strips
(22), whereby the por r lepd Stk BEipt22)
are ma?de of 25t w&lﬁf‘?@% ”@R?Fi 59%561%%0‘1‘6’2&}2?&6}5’“%& thgﬂ)gu 1tfgcorlgponent

rocess; the sheet (20) is divided into or belts irection
E)I ) acros@1) mnsl the ﬂﬁ’f@&lagﬂéﬂ"@@% )gEe R@é‘)"edgy%%.m“\lﬁ% PR "(gtlz%%ﬂr Ftﬁg&it o Caim

25, characterized in that the supporting strips (21) and the articul ated
stri ps (22) are produced by the multiconponent injection nethod.

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

(21) and the articulated strips (22) are produced by the multicomponent extrusion method.

10
27.  The method according to Claims 24, 25 or 26, characterized in that the

supporting strips (21) are designed as profiles (23), preferably as hollow profiles.
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26. The nethod according to Claim25, 'characterized in that the supporting
strips (21) and the articulated strips (22) are produced by the .

mul ti conponent extrusion method. 10 27. The nethod accordi.ng to O ains 24,
25 or 26, GhRRGH BEWARETRAG ﬁﬁﬁi?k*ﬁﬁmﬁb& Akwg%fmmﬁmﬁﬂu@ﬁm o

profiles (23), proheratsensete) VinGrRERi it s IN ATIONALE ANMELDUNG
CARRYI.NG STRAP AND LI NE- GUI DI NG SYSTEM FOR THE STATI ONARY GUI DI NG OF W RES,

CABLES, -
vt LGB OR AE
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. @ (87) Abstract: Disclosed is the carrying strap (1) of a line-guiding unit (2) used for guiding wires, cables, and similar, comprising
: alternating carrying segments (3) and joint segments (8), both of which are produced according to the muiticomponent method with
materials having different characteristics. Wires, cables, or similar can be guided in a simple, robust, reliable, and inexpensive
manner by means of the inventive camrying strap (1), the inventive line-guiding unit (2) comprising such a carrying strap (1), and the
¢= inventive method for producing the inventive carrying strap (1).
S

6772

3

& (57) Zusammenfassung: Das erfindungsgemiBe Tragband (1) einer Leitungsfihrungseinheit (2) zum Fihren von Leitangen, Ka-
@ beln oder dergleichen ist dadurch gekennzeichnet, dass das Tragband (1) sich abwechselnde Tragabschnitte (3) und Gelenkabschniite
g (8) aufweist und die Tragabschnitte (3) und die Gelenkabschnitte (8) '

[Fortsetzung auf der ndchsten Seite]




OR SIMLAR [err] Abstract: Disclosed is the carryi ng strap (1) of a
line-guiding unit (2) used for guiding wires, cables, and simlar, :

of hhi oh ar e pr oduced ScooVIONG3/OGHTIS AT +o Ak e AT A B Pl

having different chnaractreristics. WTres, cabl €S, or srmlar can be gur ded
in a sinple, robust, reliable, and'inexpensive manner by means of th

i nvent i W& tagten). (xggionaly AR, MG AL, i ve Hropiitsc Rt (AT BE; B ,)CH,CY,%Z,DE, :
R e R e

conpri sing
CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

produci ng it/ We it ¥ e Gl T Vib, ke, B, |
Kz, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK,
MN, MW, MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU,  Veriifentlicht:
SC, 8D, SE, 8G, SK, SL, T, TM, TN, TR, TT, TZ, UA, — it internationalem Recherchenbericht
UG, US, UZ, VC, VN, YU, ZA, 7ZM, ZW. '
Zur Erkidrung der Zweibuchstaben-Codes und der anderen

(84) Bestimmungsstaaten (regional: ARIPO-Patent (GH, Ablirzunger wird auf die Frlddrungen ("Guidance Notes on
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), Codes and Abbreviations") am Anfang jeder reguléiren Ausgabe
eurasisches Patent (AM, AZ, BY, KG, KZ, MD, RU, TY, der PCT-Gazelte verwiesen.

aus Werkstoffan mit sich unterscheidenden Eigenschaften im Mehrkomponentenverfahren gebildet sind. Mit Hilfe des erfindungs-
gemiiBen Tragbandes (1), der erfindungsgemiBen Leitungsfihrungseinheit (2), die ein derartiges Tragband (1) umfasst, sowie des
erfindongsgemiiBen Verfahrens zur Herstellung des erfindungsgemiiBen Tragbandes (1) kann auf einfache, robuste, zuverlissige und
preiswerte Weise eine Fithrung von Leitungen, Kabeln oder dergleichen bewirkt werden.



