WO 2013/ 0076311PCT/ EP2012/ 063245 Li ne gui ding system 5The i nvention
concerns a |line guide systemfor receiving and guiding supply |ines
bet ween two connection points which are novable relative to each
other in a circular novenment with respect to a rotary axis over
rotary angle ran wherein the |ine gui de system has an el on}gate

strand whi chWPs2 bfi"f&og@ﬁlo t he connecti onlpoints and@/EBROLA

the supply 10 lines can be arranged in guided relationship, and the
strand is reciprocatingly displaceable guidedly over a circular arc
within the rotary angle range, fotirienguidirig sgtterrun, a second run and
a deflection arc connecting the first and second runs together. A
problemw th such line guide systems is a rotary angle range which
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range it woyld pe.po r%%h gtlo:cg'fe %Eﬁﬁ&%ﬂl& Sdont%_% Eﬁ)d ID{ aHS\Lﬁ be%eb)éupply

way of contact rings hg con but case kKnown
transm 48i omrqesobdamsbef arrangetpl & agumiedon@z&ﬂsmmmp of ahé@ckhef strand is
el ectric contact or ffect of nojst can occur, whic

8 under
some ci r cungEaREREEt y ehlapeple, avids Péfﬁ'fé’dcﬁﬁ‘éfaéﬂfén‘é’lt B the rotary

encapsul at i ghg@®ofaridee fRfiiagt ar Fings rand $| ictord GOAt 8RHSa deflectiod Nre
obj ect of the invention is to provide a |line guide system of the

gener al ki nfFosaectipg the fiii end second suggiteaaiberof the supply | i nes
|
over an incr easeggi\ E%tﬂébﬁ ﬁr'?cg. &M%‘ﬁet 3 O%Ltﬁs is aOFotg{'f Hﬁ'e rabnﬁe Whlch

structure. Accor gtot inventio ect 1s a
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second st rangdiushithét Bre sy wttgead pBosiBlectle @iBghFthBGtEdR] Bt 86 diredtions,
up to 600°. That however can still be too small in the use of certain
machines like wind power installations and floating cranes. To enlarge the
20 rotary angle range it would be possible for electric lines to be transferred
by way of contact rings and sliding contacts, but in that case known
transmission problems, for example as a consequence of lack of electric
contact or the effect of moisture, can occur, which under some
circumstances can even require complicated and expensive encapsulation

25  of the contact rings and sliding contacts.

The object of the invention is to provide a line guide system of the
general kind set forth, which permits guidance of the supply lines over an
increased rotary angle range and which is of a simple structure.

According to the invention that object is attained by the features of

30 claim 1. Advantageous developments are described in the appendant
claims. The specified object is already attained in that there are provided at
least two strands, a first strand and a second strand, which are arranged

coupled one behind the other.



By virtue of the strands being coupled one behind the other or in
serial relationship the individual rotary angle ranges of the strands
are added to afford an overall rotary angle range so that it can be

i ncreased for exanple when using a rearward bending radius in
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radially with respect to the rotary axis. As described in greater detail
hereinafter it is also possible to provide a plurality of serially coupled

strands which are arranged spaced relative to each other axially and/or



15 point thereof, guided in the first strand to the rear connection
point thereof, there transferred to the second strand in the front
connection point thereof and guided to the rear connection of the
second strand. At the rear connection point of the second strand the
supply lines can be arranged to be passed out of same. Then the
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other with respect to the rotary axis. Those guide units can be identified as

30 the front guide unit, the central guide unit and the rear guide unit, relative

to the direction of succession. In this case the front connection point of the

first strand can be fixed to the front guide unit, the rear connection point of

the first strand and the front connection point of the second strand can be



25 radial contact surface is of the sane shape as the end face of a
hol l ow cylinder. Wth a usual arrangenment of the |line guide system
wWth a rotary axis arranged at | east approximately perpendicularly
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25 radial contact surface is of the same shape as the end face of a holiow
cylinder. With a usual arrangement of the line guide system with a rotary
axis arranged at least approximately perpendicularly the radial contact
surface can serve for supporting the respectively associated run while the
run bears against the peripheral contact surface which is curved in the form

30 of a circle, assuming the shape of a circular arc. In that way the respective
run is also arranged against the contact surfaces upon displacement in a
rest position without relative movement with respect to the contact

surfaces so that there cannot be any detrimental friction between runs and



radi al contact surface associated with that run. In regard to
an arrangenent of the strands, which is spaced radially relative to
the rotary axis, the guide units can be arranged in a first plane 6
perpendicularly to the rotary axis. In thlat way the guide units can
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The radial contact surface and peripheral contact surface of a guide
unit can be fixed to each other, forming an L-shaped profile. In the case
described in greater detail hereinafter involving the arrangement of the

25 guide units in a common plane the contact surfaces of the central guide
unit, with the other two guide units, can form a respective guide passage
disposed in that plane. For that purpose the central guide unit can have a
T-shaped profile with a stem bar having the peripheral contact surfaces and
a transverse bar forming the radial contact surfaces.

30 Preferably the connection point of a run is respectively fixed to the
radial contact surface associated with that run.

In regard to an arrangement of the strands, which is spaced radially

relative to the rotary axis, the guide units can be arranged in a first plane



guide units are arranged in two planes, the front and rear guide

units which 7 are arranged one above the other when disposed in two
axi al spaced pl anes can be respectively produced in the formof at

| east approxinmately identical conponents.s The central guide unit
bridgi ng over the two planes can have a division plane
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ndi vi dual uraEnts 2o cass (Frcenbi Byl ol Pa  aredgredn ampaected
can be apr angeditdierafsiigecthee@thebtRadiaideangtabove the other with
respect to the planes. If for exanple 20 there are three guide units

provi ded respect iAEgatiebwer adidiianalivutheaprides paiecan BAcy rapgedun dwo
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be bridged dvent gyideaynibtan e arangedinia fist tplave ehdhibeeers gaideangikdan
dially inwardl insof ar as second rear ide unit is, fitted non-

peh ot il abl PoArpnoeRil 4 ke REE Mnectd Fristls B A frst Bidne, ofits, Poftral

then beiisg ajuia@aedt cantbe ageseed pl aﬂeginahﬁelawﬁérﬂF &uihéeaxial sphbing of

t he second pl ane can _be arranged rotationally novably by way of the
central gui dBeRIPREF N PREN PIANSS: frAkBat REERASE G §rstikenpearory@oid of the

unit of the I ri i I ;
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of the rear guide unit in't irst ane. Corresponding to t
first plane afhéheygedendirittand wanhiee secangkgplimride seeand idanedj fixemhtto the
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i n the gecondiplimnie fasngdind anrfeam guw dridmichaand fdretheefitstadtra®d and
the central guide unit with the rear guide unit in the second plane can form
the guide channel for the second strand. The supply lines to be guided can
be arranged for example in a guide tube fixed in position to bridge over the
axial spacing between the second connection point of the first strand and
25 the first connection point of the second strand, on the central guide unit. In
a reversal of that arrangement the front guide unit and the rear guide unit
can be arranged in the first plane and in the second plane respectively
radially inwardly while the central guide unit can extend radially outwardly
over both planes.
30 In general that symmetrical structure of the guide units and the
arrangement thereof in the line guide system allow the individual guide
units to be assembled in a modular arrangement. In that case, when the

guide units are arranged in two planes, the front and rear guide units which



guide unit and the fourth strand is arranged in the second pl ane
between the central guide unit and the front guide unit. In that way
with an arrangenent of four strands, the possible rotary angle range
can be quadrupled in relation to the statre of the art. 5It is
apparent that this systemcan be enlarged by further axially nutually
spaced pl an@sewrrangeccone @vpuadhagthacwiesedisposateiny bvaeyiahsgheed planes
range, i n whigh, £pstectehPhAld fRqtin thgoARoNe dRSET LRBH AXATRL Seentical
avi ng two planes, € axl’al 'spacrng bétween the Seco prane and~a
third pl ane coarpdreenits.i Thgedeotradl guydenaitobritidie gr aciratHey twoitplanel yan have

di sposed guide unit 10 and the, spaci etween the third and a_fourth
are o e e A Ove P iRy R dRE Y SR e ghAr e BBt o

gui de unit. halves, a lovek KOF BRERPNAbPEr hASNvARrdiA thBSe IHaRRsOtHIBe at least
system as an increase in the rotary angle rang{e, in respect only of
|

gui de uni t s a@PrexigEiemhobihe pragestrictie.t Hee hglyiedecambe ceaneteddegether
radially in d adi al lyetq t apove- A o] K
t hree qui de\?‘%ﬁi f['c}s‘ca%ﬁ]lgt ﬂ%‘? %)Kaem%%rt e\rl\@égi §£ %niF{L&lhs#]t o&bgggcﬁ?'ﬁg’gﬁh n
radi al |y i nwandkegtion. outwardly ultinmately depends on appropriate

consi derations: i.f for exanpl radial lLy.in d quid nit Ls .
stationarily condBBucTs Phafpaue Pavirdd Ballvaspgceplatiey tolithe ouide
unit campbe agigethd Frarpauidet DSt | dame avl Be Yt @NpodRidie orotifd hadlgmee
ranges of the individual strands can be abutnent- |limted and/or

drive- | i i t 8NUBbOUdRENSLFSLIE MEHNkSchipKae iaRserrNd Hae rear gride unit can
abutment i gré%gﬁfgfvbé Rﬁﬁt% ROk ohNéHe ﬁ%cntte@#liﬁgeuﬁi?.agn UHHAEon the

unit is displace er the ary angl e range of e second strand,
t he entrai neentragnviids ubiit can dgamesinted@retarablyl rafatidealiynidisplaceably and

entrat hed vt PaHETIREad o RirRhbRE (R REMAE of thco%h I §Rgitend
range ofist helamé.st strand is al so reached, which can be delimted by -

an abutment. Particular|ly in line guide systens for |arger machines,
it is advant ageodd'§ ModyET %FQE‘J&%éP”ﬂH 5{9%@ L rﬁﬂ@%?ﬂét@%@a@n@ﬁm@t

are driven igf ¥Bt Qi€ QWHifL|d 8ddhnidrApRifeS TueA-that@he ARERM IR Guide units
rel ati onshi p. Advant ageously for uniform di SFI| acenent of the strands
t

t he angul ar aspéedhatfonni dhHindhédualanoguiegeviiehtcansbe eirangecapnd besigiedde
as great as i e i Nig -1 S

driven. Thosotetﬁgli‘ ?Eg)rpgen ”%ﬁgﬁ %?ﬁ%‘ggg%gm@@nre%gggﬂéﬁt} 5@%3%@%' gi?% & e/le
way 9 ab atheensme sthired@.guide delitaviprotidedr@speytiasigl i twagexially irsutually

possi bl e for_exanple to arr e an the tor a preferably ingcrenental
br_absol ut e SRAGFS PLNRSOT WHAN GHige & Misnts Oeinblse s BAnE ouidRoUkna the
time to contired fMiné agus@bRgblerdddipl iRwakdiyhehani e Whachg of the two
Particularly in the case of 5 structurally snall |ine guide systens

for rotary IS caRgee RKIdand avebky wayahl Bee pieavi Gde tynit wiieh here is
oxt onded posy [t FERyeM) et dhShior2ics SR BN rra ORI E S fielon-
di spl ac@Rentrotatably on to that rear guide unit, the second rear guide unit then being
arranged in the second plane. The central guide unit in the second plane

can be arranged rotationally movably by way of the central guide unit in

the first plane. Accordingly the rear guide unit of the second plane can be

arranged rotationally movably by way of the rear guide unit in the first

30 plane. Corresponding to the first plane the guide units in the second plane,

with the adjacent guide unit, can respectively form a guide channel for a

third strand or a fourth strand respectively, wherein the third strand is

arranged in the second plane between the rear guide unit and the central



Advant ageously a spacer body can be provided at |east for one 10
strand, for spacing its runs. For that purpose the spacer body can be
arranged preferably with play between the runs and at the inside of
the deflection arc. In addition it can be& coupled to the novenent of
the deflection arc upon displacenent of the strand. Preferably the
spacer body g@daruihged the chl‘th isgtanddisspiravgad|ie toe mca‘neir plaing between
slidingly disgpl e r t S t surf

for the fir B % ﬁggL Léé?u§$gféﬁ eﬁ%ggﬁggtgng%gbﬁ%d nWS&eH fn

the sliding apaamg;mgent (IiﬁJIﬁélnlaChtaindH)nt[’%ﬂp(ﬁiﬁfﬁl@CBﬂ:a&;ﬂdélﬁgleSw can be
body/radi al con ac surf aces, n be affobded for exanple by means of

ground and/ di* BorRiargr EQJ e et I8¢ atkans of sliding

projectigns, wit mr@dal;w&eﬁtltwaagmisr lsg;&ﬂe@@ caﬂhgesaﬁﬁ%e@%w@mhémxﬁ)&uy
provided at the underside with the sliding projections at which it

can be suppontEplbigapaead phrnasadithl 2 contesPENSiNG inwsase in Hbe rotary angle
installati Orl'aﬂgé' & ARnich case, ihr e@fil‘ﬁt@# aBRYEL ﬂ%ban?gmbv@ghavmg

| i ne gui de systemthere are ;‘Jrow I'TSt strands and/or
second st r arss pWTr@lselthetd)@alf$pailn525>eSWEarmct9eamtohHepEaeemnﬁ st trart plane

are respectlvel r din.a one ne and, di spl aceably in opposite
rel ati onshi g é?gf dagr%eé?f’?(/@yt Waé(a‘g ﬂﬁﬁ%ﬁj'a"br%ﬂg@égﬁf %H@S?‘?r@ﬁ unit
st rands 1@nd/#Hd tihe sﬁ@ga@cbawe@mm@ﬂﬂrd %ﬁﬂeéiffbuﬂhYpIQﬁet&é% B&MRidged over
configuration. In t way the cross-sectional quantity of supply

lines is praﬁ%}’\’é‘éﬂqfﬁh@d’tﬁgl%ky nnanely dispesed guidelnt: hei ght of the
[1ne guide 30 sYShEbASAOnaRgNEsRlchohAfe il bR dR¥eNasAS] [RFENNn

arcs of the first stra he second stran pectively can
arranged at thepestephearglle symngengnr edspact eonly eﬁacgluudn h&fnts whnariged in one

Therefore. | PRdn gt SurthsP il BRRT FE e e aat ) toBaRiE pEraGany

exanpl e 16or dlwwary to the shswandeseaisgnearechgdiderihib. wh@um@s t@\‘éefurther
the entire length of the runs of the first two strands and wh

bears slidi ¥ di'RibI KcéanPs eHaPesgaratislly H”Wﬁédlﬁ/m@rd@wl"&rﬂi\brﬂlaﬁ"t%e'y
of the firstgeardadsn é;ﬁbr‘o'&%taté"’aébrfs?dérﬁtl89§s'nblf&' EQaBiBIE £ raQlil, ﬁwvard

the entire rotary angle range, that the strands bear I'n the required
f ashi on agaigidde tuidt p‘érﬁtph@mwlyc@@mme@mmh‘aéepébenv@nydraliy outward

associ at ed tQﬁ{ dee arcs are
properly ne\gﬂoL[ ?%E"H?T&a& B@%a@l@ﬁ r%gjr no het errgSL ﬁ%?h | oad the
associ ated st randrl'tdﬁeotsap‘a(mrgIé)wdygearmftmeahdmmm grudoked can Bhabutment-
respective t t he underside it

h t
oo s T BPOTRE Hiyr R, Eoeinat i oss Tr GRaTIRIS ik Che cAES of@n

a circular aHutARIt ﬁﬁ&aﬁ@ﬂcﬁrcﬁp%\é ARGl inBd %atnaﬁ@? ﬂh’éSFé’éH %Elo%nunlt is
posi tion engages into a guide groove provided in the guid annel

Preferably therlagedil avegafhdet@iden ©R6Guragaundt str@rw@r@s grend dethe
groove. 15Th&SRARRN AR REs RoHstefe! ntli JTRALSInO T TIRRELAEN! ith

ri ng
25 further rotation, the central guide unit can be entrained with the rear guide

unit until the end of the rotary angle range of the first strand is also
reached, which can be delimited by an abutment. Particularly in line guide
systems for larger machines, it is advantageous if the individual rotationally
movable guide units are driven in motor-controlled or transmission-
30 controiled relationship. Advantageously for uniform displacement of the
strands the angular speed at which the rear guide unit is driven can be
twice as great as the angular speed at which the central guide unit is

driven. Those different angular speeds can be achieved for example by way



wi th an openi ng whose peripheral dinensioning is determ ned by the
spacing of the two deflection arcs. So that the spacer body can be

di spl aced wi thout any susceptibility to disturbance over the rotary
angl e range between the runs, without fom exanple tilting, it is
proposed that the spacer 20 body is provided in the formof a chain
with chain 1ofnR H@nberssiom die dedpdtttheergtaryranglecranag 4 iarpossible for

portion adagegévﬁ?éﬁ (e rRSRE I 3H %Heorqﬂt%t(gllt yat :ﬂg?faeﬁﬂgi ﬁ%c?%g%#t%fﬁgratfsr?lute

channel , an are arranged prvota atrv
t he |ine guiawlesgenhsmm.iThapamalde ebns@l edn baalsien atd tHe sdeertimnarty @itsol or

I n that t the chain L] nh be so dispa
bl ot abl y 28 SOREe HA r5Aaa8noby e qwide HAES. cbatRrisBhone they sse of
form with therabomstydeselibrd gURA WastdnRERSH AstalFAGindte range delifl€ation it

| i ne gui de system can have a connection device for installTation or
connect i on tde8rkeProvided that shengtrands thepsei\rsedalinitdhes wtasuppsiet ange

a constructi; t ; e i

cace the g0 TyfaF aSURINE CHERHEE HRRIIACUBEREn ShAtiEEd Efiar tiky BBEK any
t he rear coruster displaiament. t he second strand. Preferably the
structure i s non-Jptatabl onnected to the rear. quid nit. Far.that
purpose, it is p @/ia&ttgw%usgyfo@i@&cegsb%%\ftca& %thr%ﬁﬁac# dﬁa e\f/(?rcé),”e
support 1el emerdri, foar spxany! s i rurisherdroemat blrpdsdorpekgdscerf B6dy can be
supporting the structure on the |ine gui de s¥stem or connecti on

el enents i KETNGATLOESIERDY WithgP BeDFWREY (DB USFseRtatotien s 1f e
structure. daflaction aRE Pfﬁe&?d]%iohnl\fee l‘é(r)@e'éotfﬁé@rﬂob%ﬂe' %&feﬁr‘éérfﬁir rt:])g the

detail hereinafter by Smeans of a nu of enbodi nents of t
gui de syst erdefiectiogtaratuabn displacednenti efgthd atrahidcRreferably thei spacer body

:Cgﬁma per%@%&é%&e@! @L‘rréfng‘é’l h‘;d\@aléé% Acﬁe@}’ﬁe@%h@fsgilﬁ'}n@?eds%fa%gab|e
enbodi mest otldtieshimengticeadi@l systam uirfddeguive the fisguwrel Seshoisun of
ongi tudi nalthgegési,p%réti%oggra%gf:t/&(?\parltiagee:ofghf\ {hne Fsiii%llijl{ge pairing of run/radial
contact surfaces and/or spacer body/radial contact surfaces, can be
afforded for example by means of ground and/or coated contact surfaces or
by means of sliding projections, with reduced sliding friction. The spacer
20 body can be provided at the underside with the sliding projections at which
it can be supported against the radial contact surfaces in the installation
position.
In a preferred configuration of the line guide system there are
provided two first strands and/or two second strands, wherein the first
25 strands and the second strands are respectively arranged in a one plane
and displaceably in opposite relationship therein relative to each other.
Preferably the first strands and/or the second strands are respectively of
the same configuration. In that way the cross-sectional quantity of supply
lines is practically doubled without the structural height of the line guide
30 system having to be altered. In that way the deflection arcs of the first
strands and the second strands respectively can be arranged at a
peripheral spacing relative to each other, which remains at least

approximately constant over the rotary angle range. Therefore it is here



2, Figure 4 shows a perspective plan view of a second
enbodi mrent of a line guide system 15Figure 5 shows a | ateral
expl oded view of the second enbodi nent of the |ine guide system of

Figure 4, Figure 6 shows a side vigw of the second enbodi nent
of the line guide systemof Figure 5 with illustrated cross-sectional
l i nes, particularlyj afiveatagetisne arevide ok esgmphafor/ihaentvap dingt stands a

section |in -B i OFi.gur | - -
Cross-secti %R%&/ibg\?vaa '8%5 %ﬁ%’nggc?\fe({nt ei ngE'Ee- %;ﬁ%ﬂ‘l’:"%g?% rg,ns of the first
Figure 9 shaws strhodgianddwhadh seaitsi siihglyi digplaiceablyt thersagdinsinin itihe two
DD in Figure 8 25Figure_10 shows a per ctive plan vi f athird

embodi ment . GIETERRON e GErde TS reRnds. T that gy, S possiilido sty dver
expl odedsVi ehe GntirB&otdy Sngebegigee thaothd beahtsHaviifensiehareaffashion
Figure 10, Figure 12 shows a side view of the third enbodi ment of the

li ne 30gui de@gsynatefeoperpgara amtart surferasiesaeeidvaly ssosated omiah them,
l'ines, thus ensuring that the deflection arcs are properly negotiated.

In order not to mechanically load the associated strand the spacer
body can be arranged guided in the respective guide channel. For that

10 purpose at the underside it can have a guide projection which preferably
extends in the manner of a circular arc over the spacer body and which in
the installation position engages into a guide groove provided in the guide
channel. Preferably the annular gap between the guide units serves as a
guide groove.

15 The spacer body can be provided in the manner of a circular ring
with an opening whose peripheral dimensioning is determined by the
spacing of the two deflection arcs. So that the spacer body can be displaced
without any susceptibility to disturbance over the rotary angle range
between the runs, without for example tilting, it is proposed that the spacer

20 body is provided in the form of a chain with chain link members which
respectively form a circular arc portion adapted to the associated one of the
associated guide channel, and which are arranged pivotably relative to each
other in the line guide system in parallel relationship with the rotary axis.
In that arrangement the chain link members can be so disposed pivotably

25 relative to each other that they are pivotable into a form with the above-
described rearward bending radius.

The line guide system can have a connection device for installation or
connection thereof in or on a machine structure and/or for supporting a
construction or superstructure on the machine structure. In that case the

30 structure can preferably be stationarily connected to the rear connection
point of the second strand. Preferably the structure is non-rotatably
connected to the rear guide unit. For that purpose, it is possible to provide,

as part of the connection device, support elements, for example in the form



Figure 13 shows a cross-sectional view along the section line E in
Figure 12, 12 Figure 14 shows a cross-sectional view along

the section line F-F in Figure 12, Figure 15 shows a

| ongi tudi nal section along section line &¢Gin Figure 14, 5Figure 16
shows a perspective plan view of a machine installation having a

fourt h enbodifmerackets;t fier Isuneogingjethsystrernture on the&ile guide stystema or

Ccross-secti onal secti 16 with

o of St he WRngtf BeBldes it AngklTolt tahg HSHRE Gk HkeBnD B lthe
vi ew al ong Imaemhelstruttﬁregure 17. 10 Figures 1 to 15 show vari ous
views and sectional views of three different enbodi nents of alin

gui de system 1. RFESEERYENHBRAL ISoflesdibad He YYERERE 49 eﬁP"le’Péﬁe" by

shown i nsFi gHESSs 1P af Ruidel Bfi drfibb@iPndts bfMBRENIME gLRL &) dtak, qnuééraﬂélaem
| i ne guide sgst emlis des;ﬁgjned to receive and guide supply |ines

(not shown HBeejrapéngebnwhiah:connection points 2.1, 2 2 which are
movabl e relative Ftrgureeaihsﬁ’&\ﬁ@r ah@f@e%'u(/gg:lgﬁ \ﬁg%e Q’&ﬁtéh[) ae&h: %JP a

a rotary axis d ov a“rotar n eac od| en
shown here tlime guide sgtstede system 1 has tvvo first strands 3.1 and two

second strands 3. first s rands 3 arranged i t ual
Sarallel | 50 rel AgWi A BowRRPE e S taERr e ao e A e e glide
rel ati onghi Q,&,\gté;h dresgeed 110 the rotary axis. In the sane way the
second stran 3.2 are arranged mutual ly parallel. The first strands

3.1 are however drig@itgdshoms arlwgfardlaaﬁm@wrbal@n@erﬁqﬁm!rree AtAdn Figure
with respect, to the respectively associated second strand 3.2. The
associ ated st'rands 3.1, 3.2 are coupled together in

Figure 4 shows a perspective plan view of a second embodiment of a

line guide system,
15 Figure 5 shows a lateral exploded view of the second embodiment of
the line guide system of Figure 4,
Figure 6 shows a side view of the second embodiment of the line
guide system of Figure 5 with illustrated cross-sectional lines,
Figure 7 shows a cross-sectional view along the section line B-B in
20 Figure 6,
Figure 8 shows a cross-sectional view along the section line C-C in
Figure 6,
Figure 9 shows a longitudinal sectional view along the section line D-
D in Figure 8,
25 Figure 10 shows a perspective plan view of a third embodiment of
the line guide system,
Figure 11 shows a [ateral exploded view of the third embodiment of
the line guide system of Figure 10,
Figure 12 shows a side view of the third embodiment of the line
30 guide system of Figure 10 with illustrated cross-sectional lines,
Figure 13 shows a cross-sectional view along the section line E in

Figure 12,



25 a direction of succession a fromthe first strand 3.1 to the

second strand 3.2. Afirst strand 3.1 'hands over' the supply |ines
guided therein to the second strand 3.2 associated with it. In that
case the serially or successively arrangeg strands 3.1, 3.2 are
arranged di splaceably in the same direction relative to each ot her,
with respect to tf@ureoldrshowd 8 cross-3ecihbnalsyicandwng. theapectBre lined -F in
reci procati qgélyredifpl aceable over a circular arc within the rotary

angl e range, formmg a first run 4.1 and a second run 4.2, and

form ng a defl ectAigmeari Showsnecionaituidive!f secforstai@ny seclioanting h@-G in
second strag:d 4.2, The successively arranged strands 3.1, 3.2 13 are
arranged di Sp9¥E&LBiy in the same direction over their respective
deflectign arcs &igJﬁéeléegﬂnﬁ%'é)%e%sﬁéct@fe biap &M &fl ¥ MAchine installation
successively arranged strands 3.1, 3.2 are arranged opened in the

same peri phér@dinggriestinogmaicdimeais péthe tive gnide syde.axi s d.
Correspondi ngly Styr- 1 Py : i i T
whi ch are here rgﬁg@’ree fgqg\gstﬂeérpggﬁste@gigplél‘é@{%gﬁgﬁén él'i?%% ghg It_E }_ei n
rear connecthigurepbd mtith 3.an védwatof vee tlioetdiéde sgeess) anddi recti on a.

That succession di.rectjon,a is shown for exanmpl e, by meaps .of_ smal
arrous i Figure HEGEhURRE S ERes e oBahy Y olotd e Kfmragire 17.
enbodi meot of theFidime guidle sS¥ebRMVaricls Viedidr 8nd atdionlad GiklvgUseShe
10 - 4, 7, 8, 10, 13 and 14, a respective annul ar cover el enent which

i's provi ded HEErasseempertiveats: of geling uidy i¥atemtb AnbuEBhEmTRAdiMes: of
of the strangds lﬁ*rglgléiécf?s\%yféﬂhfﬁsesﬁ&%%n iGuled01d L6 5B iﬁtifépgé.ir?a%%ﬁﬂine
St rands . | C 9]

two second are coupl e n successive relationshi
conbi ned t ogestadation M.orm respective pairs conprising a first strand
3.1 and a second %land 15, 3, 2t thi .SU cessidotn direction focq one lOfl'
those pairs is shotin W ShG SEPH &P STSIENGE S GOt iedY Beldg apPlY,lines
i s shownsw t(hoa $Hokenhkrd)e batwerhi twhi goriesctibrapdirks Bn1,addpt Wdiich are
here, as also in the other Figures, only the essential conponents are

shown, and tREYRPIGr I3l tQHRAGY PHH Bhisy CEFHAT IMPERMEBE Wit Rskect to a
structural dgtal Ss '&o%r‘ejglrrpﬁéiyb@ng?@rgnég. IPESCe b@%ﬁéxén;’t?%dntﬁrﬁeg{t@%ﬁ%n

the basic principle of e |ine guide system 1 according
i nvention. here theayneaguide systeot |y heeetwd fost Bitgpndss311L amd 2woi second

t he case of t r-and . 3. i.C re..cou g rej
the first ststrté% 3.3?Eh<sacrh§ #EStarsr@rf\rﬁgjgd%f% ?ﬂggsﬁtcg@glﬂoﬁ Qﬁ@é%%ﬁrﬁ“e'
front obot heektivmstipst Tiand a?d disRacddide rieappositeecattongddn witl2 rédspdct to
the first stband 3.11is ahéa]@ged stationg_nil relative, t he front

t 3

connecti on pofntotd™ &3¢S cond Cst3dn cgedpgirands - figs arranged

gui ded in theufddi§t pstdiRNdTRelfidft estha s R r&d heweher sReMUES ARy or
3.2. As can further be seen from Figures 1 and 2 the individual

angul ar rang@spbid PRe peRipdcthasefercyilil sespack dadde3 raspestively assuriated
added to gi ‘é;:%caﬂd QLESR b.ﬁ”ﬂ#érgéséé‘é‘t%% %aﬁ&%&%hﬁo?ﬁﬁ g&ﬂ&@b%@%ﬂ%&ym

of a large mensi on. WO T uns e Tespective

strands28. 1,a dirgcdore ofespeEetsioal  fopmdead firstt steafdr3nldio ehesecaridistrand

arc and adapjt.S'dAah?‘& ét?ar?g Lp.(fn‘%ands over' the supply lines guided therein to the
second strand 3.2 associated with it. In that case the serially or
successively arranged strands 3.1, 3.2 are arranged displaceably in the
same direction relative to each other, with respect to the rotary axis d.

30 All strands 3.1 and 3.2 are reciprocatingly displaceable over a
circular arc within the rotary angle range, forming a first run 4.1 and a
second run 4.2, and forming a deflection arc 5 connecting the first strand

4.1 and the second strand 4.2. The successively arranged strands 3.1, 3.2



14 in opposition to the bending direction of the deflection arc 5,
whereby it is already possible to achieve a large rotary angl e range
of about a maxi nrum of 540 to 6000. The provision of the successively
coupled strands 3.1, 3.2 neans that thisigotary angle range can be
doubl ed, but in this case, in the 5 enbodi ments provided here of the
| i ne gui de $yst emangeﬁh@ilspd)a@aa,blsanigl ghe asyoei slirgdtled apet ghein sespedive
950. t- sthan n S S
are gui ded |dﬁ?[§5%§§| gésfe at-[fhgengqieff%#k}ﬁt %5E$|%i@8| géﬁgy té%%fegs*%ew
ot her wor ds,arfandea atiaonist 8.1,h8.1 iaret amaboddnepéned ihhehd isaengWettipheral
system 1 as hown in_ 10 Figure with regard.for exapple to,the
first stran "e§t'?“ %éd’eap ﬁlt&c%ﬁe'iﬂtar‘/aaﬁ“g th CrespRNaNgly;each gb@%\%édl
with itssfirsd rad dvol BEhBELYPUNSINED viieh thie pleherrdiémell & a@neha-flont
is displaced at the sane time with its second run 4.2 bei ng unwound.
That paral | gongecpyeprint off an@ ther sRRarseeritRFion Poline e oitpting 4adde

3.2 respecti L -ﬂféf %‘Eér I- t

provi ded crosglgl:%sesclz ?nr%gﬁ {1 S ran(fgg%’%{Sr ) ?gﬁor ?ﬁ%%ﬂrfggs‘?éém&'e by
gui di ng t he meappd y)flsmelst arrcswadmd-‘ngwgedushbwim@@pdrmrctilve plan view of a
distribution. of faorce in.t | ine guide syste being s trical

e ati ve t o TiRbeticayeRtict the ey e Tt Farse AR, Fieses 2
form of 13 ci+aul ar garco wi1Bhagg I@SQeﬁésﬁthltrBeasﬁm]iéf Yo%t Selémnt NRBRS is
of a guide system 6. For that purpose the guide system6 has a first

gui de channenrowdfdf bas bieent farapved famEEMEt B WRW Hitadbgnepnfiglration of the
channel SEP&[) ndsn8, }.Se§%]dA%thre?@%ege Zre R @ Wﬁé %rgﬁag'%ehsagd Iwo sécond
e s"of t i C

are dellmt y nmear ree guide units are rotationally
nmovabl e rel aitraIEIStBbZewhicfbam.cowied inessiceessive reihuonaln|art§oramn§dotogﬂther

and which i on t he .su ion difection r.ef rre
e i ontorfEr AL ey ISR SRR 8 fRE k{33 SnEd SERET shianc
gui de unkt 8.3, tﬁéesddcé§§|oﬁtmaéuﬂ&>n3fdr ene dfegpeet paied ¥s ishyaeh withha solid

their front connectlon point 2.1 to the front guide unit 8.1, The
first stranddT@¥1waie ?%sﬁé%tqt{?éhpar“f k’édsvﬁf’tqwr?h‘@it’ﬂ 7 eokepring areaw in

point 2.2 tq:iélm%scfnéﬁ@b QILH dadiid hére ¥hidiso tuk:‘%héooﬁﬁﬁoﬁguﬁésr a&ﬂ? the
3.2 are respectively fixed with their front connection poi nt

the central epseddalumommorerits pea ighesal anel thesensing palgp 5h@wgérﬁa highly
hei ght wi th srr%z)ﬂﬁgﬁ f&ﬂpt\p‘?hé;u &8 rgan% aﬁs in g#d%?‘ltbybé Qﬁlest%cr%'age c{earEy

strands 3.2 réspec i"Vel |xe Fear connéction

2.2 to tbe rreares@nitd&we bésmn;nrtmcap[é. oﬁhbeflrrmt;ugiﬂ destem t1 &c(ionamlg ttbethe
rear guide unit 8.3 respectively have two contact surfaces, a radial
cont act surfﬁ&%“téo N and a peripheral contact surface 9.2, for the

respectively assqgd abgdbé Ltnﬁec‘%lylseén Areth FREréSsIPeak! Eehﬁ/ tA8sSesdeabedwo
strands 3.1, 3.2. The runs 4.1, 4.2 are laid down 5 agal nst and held

to those corfteandssdrkades wWhiah age xoupledhiegetner, wheraim the figstystrapg 3.1
Ly el AT TP S BRRSRE ol IF A AF n Ul Surnc
25 3.2, the rear connection point 2.2 of the first strand 3.1 is arranged
stationarily relative to the front connection point 2.1 of the second strand
3.2 as here the lines guided in the first strand 3.1 are transferred to the
second strand 3.2. As can further be seen from Figures 1 and 2 the
individual angular ranges of the respectively coupled strands 3.1, 3.2 are
30 added to give an overall angular range so that this is advantageously of a

large dimension.
The two runs 4.1, 4.2 of the respective strands 3.1, 3.2 are

respectively guided in the form of a circular arc and adapted also to be bent



The contact surfaces 9.1, 9.2 of the front guide unit 8.1 and the

rear guide unit 8.3 delimt the first guide channel 7.1 radially
outwardly and the 10 second guide channel 7.2 radially inwardly.

They are of an L-shaped cross-section (FHqgures 3, 9 and 15) relative
to the contact surfaces 9.1, 9.2. The central guide unit 8.2 which in
rel ation toinlppsaitoesk ome diendutg diveation oértharr@‘tt*cbienmnit Wé\ef-elm,nit is
gui de unit 81&3 %nd tsh% rﬁaraq%bv alfn}t 8t3 da [n th g .
channel s 7. 172793 PISRIRUE AR AN Es? 21 FITFEX 258 da”9f5° cR2AT ?”:}?T”?%m
del i mted radizddytoi GOG dine amalni;ba sretensLigessioeshesusied Gtearidadd al, 13,2
outwardly. Accordi nagu%ﬁlt has t radi al contact surfaces 1 and twg
peripheral fOFAMCIE RS 016 RS 7N DY guPled HUErB thimears, in the

surfacesg9. %m@o@n‘té?ﬁé’ lf}‘E)@ldéfd ﬁe?é'tb‘?tt%@t ligé Iatide SHaRGH 1, the rotary angle

cross-sectional profil a stem bar 10 having the two peri pheral
cont act surfagee ESaan%@dlDatOZ@fw@@@&ﬁ@e bar 11 having the two radi al

contact surfaces-@olu,o fret strgrt?&? rﬁgf 'él"ﬁldl th aﬂ%@%‘é%n@% l%%dlsmé tZSy% Juided

8.2, 8.3 are respectlvely se é annu
Bri dg| ng ovem mﬂrmsmnnelbaonglanp 2 thtehenelegmudetsmemq SIrofotaer:hNords in

strand 3 connect s, t n reof, while

def hect i on’ FE08N B Ehe it ABHPERELPE thndind Auige ALste Dgs shown in
paral | elgt 0 Fidi@er o anyitifxiregskd Tiaat exBAfet Rat thaefisdt attnds 13.13. dpon
are respectlvely onIy subjected in the region of their deflection arc

5 to fricti chenlagesnedls anlinsh drard Hdeist displrcademdth We fitalefentds 1 obeing
the guide “'%6 é rﬁjh@he% Sttrer h%tt Og'i ??ac%fd éﬂqfhé b{ﬂ‘r‘?megﬂf'r'n%%lth
e un|t

system 1 shovvn ront respec
non-r ot at ablity sexrmleicrml 4.8 iaeisgblalswomd That palraltet!harrl’angemeenb):b‘dtlhmﬁtst

of the line U|de ste ui,de uni_ts

5. 2. '5.3 ar SOarR A h saeqtd strls a2 ey HES HF e eRtdyeous
rotary axis dbublifgt opltheepfovid&ei digss-Bectib@nst ehe tdtfatdia\d.ng 3.2, for the
Figure 16 2. In this case the front guide unit 8.1 is arrang ed

radial |y i nWaBPSES CheBWIEHIT §OF dRRmlY tlites; issadyaniageaus dai a¢ga1rd to the
outwardly a'&ﬁs’cﬁ%tﬁﬁ"ﬁﬁ%‘rc@‘i‘hQﬁeqmé fide !sfst@rﬂ ﬁn%%%gﬁ%&/?’l‘ﬁﬁ&r[) $rél‘é?’ve

on the base wherein the front gui e uni is no otata
connect ed tdiOtthe rbtayy @&Xisvhil e the other two guide 5 units 8.2, 8.3

are nounted rota ot

provi ded cover eI@%e%Vgaﬂ%%l %nggrr% ggﬂ}é[deﬁhéh%tofg?@ ggnd 'r?Higwg% d\é"th
o Wy a1 b Tor i, by o ha Pétpose
coonor ton Ratos el QA r UGt G chRBNR Aol Fore the SOy Srands 3.1
unit 8.3.  HidVgeBeddiRl Bide TWafRel™.D Br3tHeLaehOsd ttRarRRd 303, The guide

prescribed rotary angl e range the central guide unit 8.2 is entrained
by way of alstigrgflss’ 13 bﬁoar@@@hﬂéteﬂe@m reanseef thygiedeuidsi ¢nigs avkighl are

the central gulfimat)! holiabied U RRCELLYR oﬁﬁe:e%{hﬂé%’ﬁgﬁf t&ﬁ@gé%,ry‘gﬁ&d?d

further rotalono e rear e unit
r ot at ed26el anidverhiah tmeetfaltmsut tcgmhelesumne$5u8n ﬁlrel'ﬂonnaldret lefeend tof at Hée

i bed t | d t 2
P T om - gt i Uy B S Colie auE DB S e e B arig. .
there i's pravieded: atemls’ Dl 4ROtedpettiner Hrannither@ir MoheRoRhealsn point

further rotation in that direction. The abutnments 13 are arranged on

the rear guiZdé tanihe &ont grideANthd. lceite Arstgeiadugi 1 age Zeam%ﬁ@te\halfwd

with with their rear connection point 2.2 to the central guide unit 8.2 while the
30 second strands 3.2 are respectively fixed with their front connection point

2.1 to the central guide unit 8.2 in peripheral relationship at the same

height with respect to the first strands 3.1. Finally the second strands 3.2

are respectively fixed with their rear connection point 2.2 to the rear guide



20 respect to the rotary axis d so that a respective abutnment 13 of
the rear guide unit 8.3 is associated wth an abutnent 13 of the
central guide unit. Associated abutnents 13 are respectively arranged
at one height and abutments which are noisassoci ated are respectively
arranged at different heights relative to each other, so that

abut mrent s 13inihBch ahe frott @gidassoiciSal exhdittid reanclguo:tmen:tc&rii bespectively
passed over ,n t novenent _and,

Dl ateg it Bl cdithes, SRRCED: o R0 B Rumdedt®.1'aRe fa pasigreral

the rotary apatsctr @unq@céoest peeor tthe faspattigely desdoidted. lurand,. 1,h8.2 of the
central guide unit 2 is linted to about 360. The base B here

i nvol ves a é’?ﬁ?e%th?ﬂ)\é@%??‘aE‘%%S@'aﬁ‘ﬁl\?l #d thPed heapunrs feli 4r2 raéﬁlié'dldown
which arg f 'atgta%taaﬂoahém troeﬂl'fi‘)%bvc%n"t&ttﬂﬁ‘fi&tsag ¥ @9 §octhFWa¢é f—‘uﬁ's a,1

gui de unit 1, 8.2, 8.3 1s fitted on eac hé circular rails 14
Figure 3 cl @q h9t Fholee anyasdlative mcwerrgelmtemnhngesp&cutamueacmmta$urfaces

rolling bear central guide unit 8.2

and the reard SuPdJZZ %ﬁf@‘ég‘g&%ﬁnﬁog %rﬁé%% *to the circular rails 14
whil e the front QJuiedeontatt srfacesofi xad daﬁWti'psOﬁ‘bht gﬂldmuhﬂﬁes QierrmJtiﬁa' rear
rail 14 assom t ed orm roken-1ine ar

segnent s, ife U@lﬁ“@’ﬁt&h@%ﬁ@'& Wat:ﬁacﬁg §h@ﬂa%f ?Herqq'wév QHF‘M@C%\Q@FQrﬁhe

1 can bqOenls@Egﬁ@I Juidéreddhaél 2.t ?aﬂ?bWuNWéHHP\EtTH%WBI-é %ata'nOELs%Bed cross-
expense by further’ guide channels delinmted tional guide units

(not expl i cisectiosHbiavrRer®e)9 andr S heglagve t@rﬁwﬁdccgma@resuwﬁamsee 37, B 2aride
a fourth gu'c%ﬂtr%hfggngé Jmf} 8 WNGIEL | trehé?q?érﬁ ;Bgﬁqegf‘sj@(‘?%é.c}’rﬁedﬁ%év\%%ﬂ ais

(not shown) 1s gu gui de channel s
enbodi nent s asfandes Ihenwegulidlm $nestt eguiles hon8iin akRidgtite sedp dquitie Gniargl3

Figures 10 tp. .15 t wdeuntsaear ed in,two axially spaced .
pl anes, in t3EMIS rsthtBI ngéjeEc aaﬂﬂ 27[1% on affeE, words, the *Hrst “guide
per pendusul ahlayinkP7iings ﬁ@ﬁrﬁft}éd%ﬁﬁal@ xhwagury%n@ tR8deddnd glis chfsnel 7.2
| i ne guide system 1 has a doubl e- store%h structure which can be

i

cl early seerafiglly euimerdly. apecordingiv it ihigs s sadiaé congrat W@féesuﬁﬂt and
8.1 1in the fth ?ep ARPaEcdniid %L'ﬂ‘?ac’lé far \Qllr'd%ﬂ'll URI e é? MLF]_ contact

second pl ane e respectively arranged ra 'y outwar

bri dge over suhkacasi%al, Qpiammgatebﬁ\eambsmtta)dw Pishaped Erdssaadctﬁrﬁalujneﬂle
central QU|de unlt 8. ds QY bot h planes E. 1 2. Ant

case the centHa aEﬁnae ﬁ‘ﬁ %ﬁ ™M F%“ H@r%}ﬁ%ag%isyrfjgggs %ﬁﬁtw a
first pbanetharsvéedd bes 111h1h\if'1hg she gw&:d@dczhmheécﬂsulcfa‘c@s g.he two first
strands 3.1 20 whlle the central guide unit 8.2 with the rear guide
unit 8.3 in the dé€maliy ﬁﬁea@afeﬂéf‘.?%@@ Pﬂ'és s®don® guB de ARaFfRRIECHVElY

for the tms%%ﬁpé’c@dsd\f %‘}Sof:”a@ anﬁ%?é%r%éwﬁiby H&g‘;{rﬂ%?gﬁg Qﬁrﬁlﬂ?r ap 12,

points 2.2 of the first strand the f are
to the cont dbe ceflddioes aBC B 09.cmabf striaadcarit,r 312 gandectanthe guns vhill, e4.2

the front c [ f n h
second pl angﬂéﬁg&a%”gl xe C%]ﬁg %%E 'g;l‘}?!f %‘%‘é‘% %%JE.&%Q&?% s&o 859)
there, af t rpmraMttcalthguwcdarwmxﬁs &. 2Th#ts nﬁémwsctnﬂmeche rPdNt3s1 2312 are

2.2 are respectivel ed st ationari relative_to each _other to the
central gt AESRRIEaD AV naUBHSERY 1 he (30N s RovieRo iU b e 5 to

fixedly axi athtuoﬁa% fbrt@s Qﬁhz@l@'é}@sé Rl tORRBI RIMWR rhHFeridhd oFRAG! lide
bet ween the two g anes E.
units 8.1, 8.2, 8. 3 In the embodiments of the line guide system 1 shown
here, the front guide unit 8.1 is respectively non-rotatably connected to a
30 base B.
In the first embodiment of the line guide system 1, in Figures 1 to 3,
all guide units 8.1, 8.2, 8.3 are arranged in a first plane E.1 perpendicularly

to the rotary axis d, that plane E.1 being the plane of the drawing in Figure



30E. 2 on the central guide unit 8.2. Ref erence is now nmade to
Figure 5 show ng an exploded view illustrating the structure in
principle of the second enbodi nent of the line guide system 1. From
bel ow upwardly, at the bottomthe base Bigs 18 arranged with the
rolling bearings 15.1, 15.2 for the central guide unit 8.2, wherein
the front gide thistcaBelthesfriont taddedurdit ttht ibrarckeged rédietytihevardlye the

B. The brackets 16 in turn.carry in relation to the ond plane.E 2 .
rolling bear ?ﬂrggu&ig_ ':[r,“E %5925 PBrlﬁﬁgﬁg '?aﬁjﬁq e?u%%{EﬁydPQagﬁ?acﬁag@?rg@é[fe unit
gui de unit .3 iSafifafgdd detwberrthadwid. onfhe hdwe BeWHarkirguhedrant guide
in the second_plane E. The central %I de unit 8.2 is divided

into two halWiésSvhischormretaipRystorstecied tadhe haspue tiilile, the pihiRetWogpide
L7 1 andsan 4aRes. N b aé doiéd rbltabfy bhithhARO8! hRfurly 1'8Y Dlodhot

push-in connection’18. at way the rear guide unit 8.3 is nounted
rot at abl y omshoheaf providegliicaeensiemgntl witich ds treunted ehtthal toguside anithe

8.2 is nount i its. | r ) Ao h S

wWithits up b drbripsts, @ﬁ?d?%gﬁ? ﬁg‘ééﬁ &@%g‘hw%naﬁ%ée e glgel??%ép has
unit 8. 1. B)brwizirétuei@blnltdulaiclara aﬂgem:mt A@‘howgefcguéﬁa—np%m}meﬂgszré.m cén De
i n approxi mte t y aligned relationship jnt pl anes E. 1, .E
the first g SLBBOER ARt EEUGEETE Ay b ERFatise mEATEIniRd (he rﬁéé@%‘%‘? gt 553,
unit 8. 3pandyh8g tAd rBF uitRPEhitBBfrehénds Ohe IhE eI brdsbederdiaiht angle
8.2. To cover over the second guide channel 7.2 there is provided a

cover el enerignde Wie cAntml tawide i wniprdvi de@niiainepedy phy £f §bedguantsy 13
db . i d f . . Sh
e Thac kAR Sl SRR ook MIFSRRLe & ot e CEHLEE Y B R
way of a pusiperatic@msenitrainniktht r2@mihess gwjiihoflethes miation Bf gheestBlucture A

makes it cl ear, how Si le the structyre.of the lLin i stem 1.

e oot ar 6 M SR Cet Hhr o PaE RS edr S R ADS T L P
into eagh otfien tHe 2naPERItAE pestibeEt itBry Hhdle @0@er Betweandhal sentral
inrelation to this enbodi nent, such a nodule systemis also suitable

for embodi matide oNit B2 pRAhgUTeRt §yisieewnit B51\ipiranchae Hensy dnsigadrefnipe
storeys. Sim S i I 24t Al f i Uy

system 1 i nga L@}(:)rlel\hrtléclﬂ glg%eegI%g{rgvﬁjy’edbraoégﬁﬂ?wrggg%ﬁg%?a‘%@r‘r‘ltﬁggdwﬁg:h
synbol i se cdnocksubatrtivar wftation $n lthake dinectden sybe abutmients 13 are antapgeheon

E.3. Inplenmenting the |logi.c,of the structural princi t [ .
Gutde uni ¢ e s g dHEATS el a8 e En AU SvBh 2 IRaletBhy with
i nto thegt hiredpgttane ths rotdriyhaxigh sbi thatsa nespeaxiviel sbutryersthosrofgie rear
and with a further fourth guide unit which is alsg not shown

const i t ut es BIERIUNE Gui He2etRRIEA Yith qmaamraﬁnmé ‘?fhmedc%"t‘trré'ggéi%ﬁ.%mt-
are displ acetbief®ed abutments 13 are respectively arranged at one height and
abutments which are not associated are respectively arranged at different
heights relative to each other, so that abutments 13 which are not
25 associated with each other can be passed over in the rotary movement and
abutments 13 which are associated with each other can butt against each
other. In that way the rotary angle range between the front guide unit 8.1
and the central guide unit 8.2 is limited to about 360°.
The base B here involves a star-shaped structure having three
30 circular rails 14 which are fitted axially relative to the rotary axis d, wherein
a guide unit 8.1, 8.2, 8.3 is fitted on each of the circular rails 14. Figure 3
clearly shows an axial rolling bearing 15.1 and a radial rolling bearing 15.2,

by means of which the central guide unit 8.2 and the rear guide unit 8.3



19 To delimt the rotary angle range between the front guide
unit 8.1 and the central guide unit 8.2 relative to each other there
is provided here an axial projection 20 which is radially

di spl aceably nmounted in a radial slot 21jprovided on the base B, and
engages with its end into a sliding guide 23 5 fixedly connected to

t he here | ovee mauﬂt@ld?tcltlw Ctrbelac eails ak wiile tha fiant&1uzde wintthB.4 is fixed in

spiral - shaped L ot 2 ect i 0 at the end of the
prescribed ro ‘{Sé %P 8H§P8 9”§Hgaer r&@ %gﬁ %tefjv\‘l?ﬂgdgde units 8.1, 8.2
butts at the end Inn thbe fapinr alf Yrokeddink. AT cRGnIHLEY) ragwe/ seqndicates
fromthe shape of t é_ﬁairailwslot 22.1 the rotary angle range is here
about 6000. EMPHHEHY dina KIS rEyeEnd| éaFah%ee'Héf@%bﬁntﬁ@dmar

central gui (*Ssh'iﬁht vitHo RN Eokhislidaeidh %lr'\'ddee Inse8p3 IrSrther eﬁé}fd%o channels
provi ded by way of an electronic control ich is’not further shown

her e. dehﬁ@tembwcacbimwlrmmieMnlﬁh@dtum@ilgmiyd@wmmnen hefre being a
Fi gures 10 3.4di t escrib
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spacer body @& respaddvée isbnaaldl fnoarshangds letadetm tH1£gmail&8ch4anh,eis4723 of.4.
the first strands 3.1 and between the_runs 4. 2 of the, second
Strands 3.2, to Jpake SHo erbATments 3t Shaline; GigF systRtbENPHB N Figures
prescrihed meélgten@t Fszjmreé theor eSRAGt iigkYuRss rkad@anged | ﬁCﬂw&%x;any
arc 5. The provision of such spacer bodies 23 is approprlate in

particul ar ViR@Red hdlanesuctior dines s dflande B.1 n@ngui de S§§i§ftl<émpiam%a6h2,
| arger di m?q:ﬁé geﬁd;\é’ﬂlajr Ecl“ﬂéfe iét%ﬁ?%&esaﬂ g'fﬁr%% EHHUH)G@PHJE, t‘iwtgﬁénceaaﬁzde

of small uide's
spacer bodi ews%mhhakxaedwbie&umj/ sﬁrucwrammlchg:asttm)eleadd seea iafFigures

chain-like s t th indiyvi ri.n i,ons_24_a hai

ronbers.  Thabeniith Tos shee bie 5P dfE B A RS SRR - L the
their ends bgaweyuigé aniusis iin grnNreebh@nplbBe ENE drengedprictiveRs a?ran O?
can be successjively introduced into their respectively provided g

channel 7. 1,radialygifwesaiye diocbridge oner enaiaxii) shagingr betmeas e tvno planes
connect i on 158 atrRi eomé]é Eéﬁ@argad%m% ?%QYer?tfs 0VSr Ba;hhg%ggg%uf EYN1n

Figures 13 an ei ng cross-sectional” view, spate
body 23 is ahﬁhngﬁdtm chnpiahgulse weigrB.2heith the fraortt, gudide wnid8then the first

ot voen ¢ ne e by DB ST A Side i) & R E" P TP sfrangs 3.1

t he def bect ivaniieatios céntrem@e:ene veity8.2 @@th the rearTheidepasiers.Badi e 2&cond
are respect 7.1, 7.2. For

ive arr uided in ui de channel
t hat purpos@\f@ﬂ% Er:m%?%sat srfse@@dasu'gﬁé%@ﬁ&si di 4 éor B*sepé\em%wdw&wds
a guide promgt 'AQBOl?cﬁn%N gl r&al t&ﬁn@ctﬁdr{ pelE ?Qcoiaﬂﬁ’e Wétcgtrﬁﬂgég?i in

into the annul ar bet ween the guide units 7.
Figures 16 ttBEfgsfarpéanmEeh@éa ft@dSM@h%yombaptﬁuréamﬂé r%w@fﬁheneentral

gui de syste u}dé:"%?‘n%.r s'fq\l}‘h% M]a filoRY 'n%@t@"ilg:)n(gﬁts' SLedr %g%ef:gﬁg irands

| ar ger nachl e rnstallation th a ase asuperstruc are
t hereon250F X.Beinmbiodiseeohdsplankeatidrar fitselth td woatdavweurfaag o0, 9.2,
shown, - whi C?J E)Ul%i%dothe)ée of the central guide unit 8.2. As the connection points 2.1,
2.2 are respectively fixed stationarily relative to each other to the central
guide unit 8.2, the supply lines (not shown here) can be fixedly axially laid
in bridging relationship over the axial spacing between the two planes E.1,

30 E.2 on the central guide unit 8.2.

Reference is now made to Figure 5 showing an exploded view
illustrating the structure in principle of the second embodiment of the line

guide system 1. From below upwardly, at the bottom the base B is



10 represents a substructure for a further structure to be nounted
thereon. As can be seen by virtue of a laterally flange-connected
stairway T it is of relatively |arge dinensions. The machi ne
installation M can be a substructure forjgor exanple a floating

crane. The fourth enbodi ment of the line guide system1l here is
arranged 15 dredngash wittinetheasslim) dmaarinlge Stiipdbud forAthenhenteainguide unit 8.2,
better illustrate e.ine |de he  structure Alis lifted
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the machisne aﬂdavaheoééwnng 3 for tﬁbgdérn%ra%@ﬁ@%;tan%ess%céﬁﬂtm% E.
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arranged onStEHOYE t hding (FWrferYTRE! eby 2o NFHRENRE 1878 hE'dh4dieal
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connection flange F is also provided as part of the connection device

S, for fitneenstraictine. rauvhi aeneradlyaandelseninMeladon to this embodiment, such
a module system is also suitable for embodiments of the line guide system,

25 which have more and many storeys. Similarly as in Figure 2, this
enlargement of the line guide system 1 is also indicated here by broken
lines which are intended to symbolise continuation of this line guide system
1 into a third plane E.3. Implementing the logic of the structural principle,
the rear guide unit in this embodiment of the line guide system extends

30 into the third plane E3, although this is not explicitly shown here, and with
a further fourth guide unit which is also not shown here constitutes a third

guide channel 7.3 in which two third strands 3.3 are displaced here.
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To delimit the rotary angle range between the front guide unit 8.1
and the central guide unit 8.2 relative to each other there is provided here
an axial projection 20 which is radially displaceably mounted in a radial slot
21 provided on the base B, and engages with its end into a sliding guide 23
fixedly connected to the here lower half 17.1 of the central guide unit 8.2,
with a spiral-shaped slot 22.1, wherein the projection 20 at the end of the
prescribed rotary angle range between the two guide units 8.1, 8.2 butts at
the end in the spiral slot 22.1. As can be directly seen from the shape of
the spiral slot 22.1 the rotary angle range is here about 600°. Delimitation
of the rotary angle range between the central guide unit 8.2 and the rear
guide unit 8.3 is here also provided by way of an electronic control which is
not further shown here.

The third embodiment of the line guide system 1 of Figures 10 to 13
differs from the above-described embodiment of the line guide system 1 of
Figures 4 to 9 in that here a respective spacer body 23 is additionally
arranged between the runs 4.1, 4.2 of the first strands 3.1 and between
the runs 4.1, 4.2 of the second strands 3.2, to space the runs 4.1, 4.2 and
to provide for the prescribed configuration of the respectively associated
deflection arc 5. The provision of such spacer bodies 23 is appropriate in
particular when the structural sizes of the line guide system 1 reach larger
dimensions while they are not absolutely required in the case of small line
guide systems. As Figure 11 for example shows, the spacer bodies 23
involve an opened circular ring shape and are of a chain-like structure with
individual ring portions 24 as chain link members. Those ring portions 24
are here connected together at their ends by way of a push-in connection
18. The ring portions 24 can be successively introduced into their
respectively provided guide channel 7.1, 7.2 and connected at the ends by
way of the push-in connection 18, to constitute the spacer body 23. As can
be seen from Figures 13 and 14, each being a cross-sectional view, the
spacer body 23 is arranged with play between the runs 4.1, 4.2 and the
deflection arc 5 to produce here as little friction as possible between the
spacer body 23 and the respective strands 3.1, 3.2 and the deflection arcs

5 respectively.
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The spacer bodies 23 are respectively arranged guided in the guide
channel 7.1, 7.2. For that purpose the ring portions 24 at the underside
respectively have a guide projection 25 which is like a circular arc and
which engages into the annular gap 12 between the guide units 7.1, 7.2,
7.3.

Figures 16 to 18 are intended to show by way of example how a line
guide system 1 according to the invention can be integrated into a larger
machine installation M with a base B and a superstructure A thereon. Of the
machine installation M itself only a lower region is shown, which thus only
represents a substructure for a further structure to be mounted thereon. As
can be seen by virtue of a laterally flange-connected stairway T it is of
relatively large dimensions. The machine installation M can be a sub-
structure for for example a floating crane.

The fourth embodiment of the line guide system 1 here is arranged
between the base B and the structure A, wherein, to better illustrate the
line guide system 1, the structure A is lifted relative to the line guide
system 1. It is possible to clearly see the brackets 16 on which the
structure A rests in the installation position and which are thus part of a
provided connection device S for installation or connection of the line guide
system 1 in or on the machine structure (M).

Figure 17 shows a cross-section along section line H-H in Figure 16
with a plan view on to the line guide system 1. Also shown is a section line
I-I which is passed through one of the brackets 16 and reproduced in
Figure 18. Figure 18 clearly shows the structure in principle of an
embodiment of the line guide system 1, which is fitted in the machine
installation M. In this case also there are two guide channels 7.1, 7.2 in a
respective plane E.1, E.2, wherein the first strands 3.1 can be displaced in
the first guide channel 7.1 and the second strands 3.2 can be displaced in
the second guide channel 7.2. Thus the fourth embodiment of the line
guide system 1 is similar to the second embodiment of the line guide
system 1 shown in Figures 4 to 9, from the point of view of the structure in
principle. In the fourth embodiment of the line guide system 1 however the

strands 3.1, 3.2 are of substantially larger cross-sections, wherein they are
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of an elongate shape and the strands 3.1, 3.2 are so fitted into the guide
channels 7.1, 7.2 that, advantageously in regard to the frictional forces
occurring, the strands 3.1, 3.2 respectively bear with their shorter side
against the radial contact surfaces 9.1 of the respective guide unit 8.1, 8.2,
8.3 so that frictional forces occurring upon displacement between deflection
arcs of the first strands 3.1 and the second strands 3.3 can be minimised.
Here the strands 3.1, 3.2 are respectively in the form of a line guide chain
26 with chain link members 27 arranged in the line guide system 1
pivotably parallel to the rotary axis d.

It is possible to see from this longitudinal section the structure of the
brackets 16 which are arranged one above the other in order thereby to
transmit to the base B the pressure forces exerted by the structure A. A
radially inward connection flange F is also provided as part of the

connection device S, for fitment to the machine installation M.
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CLAI M5 1. Aline guide system (1) for receiving and guiding
supply lines between two connection points (2.1, 2.2) which are
novable relative to 5 each other in a circular novenent with respect
to a rotary axis (d) over a rotary anglesgange, wherein the |line
gui de system (1) has an elongate strand (3.1, 3.2, 3.3) which is
coupl ed to tthd cdhirdgilane points (2.1, 2.2) and at or in which the
supply |ineF can doanatctiandledigen gui ded rel ati onship, and the strand
(3.1, 3.2, M3) irmatieephsedbtiogl y di spl aceabl e guidedly over 10 a
circul ar arg w t koanktbgom @leafce angl e range, formng a first run
(4.1), asgsecond rgpgirydy2) and a deflection arc (5) connecting the
first and second runs Yogether, characterised in that there are

provi ded at |least two strands, a first strand (3.1 and a second
strand (3.2), which are arranged coupl ed one behind the other. 15

2. Aline guide systemaccording to claim1l characterised in that the
strands (3.1, 3.2, 3.3) are arranged spaced relative to each ot her
axially or radially with respect to the rotary axis (d). 203. Aline
gui de system according to claiml or claim2 characterised in that
there are provided a plurality of strands (3.1, 3.2, 3.3) which are
coupl ed one behind the other and are arranged spaced relative to each
other axially or radially with respect to the rotary axis (d). 254. A
| i ne gui de system according to one of clains 1 to 3 characterised in
t hat the connection points (2.1, 2.2, 2.3) of the strands (3.1, 3.2,
3.3) are in the formof a front connection point (2.1) and a rear
connection point (2.2) with respect to a direction of succession (a)
fromthe first strand (3.1) towards the second strand (3.2), wherein
the rear 30connection point (2.2) of the first strand (3.1) is
arranged stationarily relative to the front connection point (2.1) of
the second strand (3.2). 25



havi ng three guide units which are rotationally novable relative to
each other with respect to the rotary axis (d), with respect to the
direction of succession (a) a front guide unit (8.1), a central guide
unit (8.2) and a rear guide unit (8.3), »perein the front connection
point (2.1) of the first strand 5 (3.1) is fixed to the front guide
unit (8.1), GldMSear connection point (2.2) of the first strand (3.1)
and the front connection point (2 1) of the second strand (3.2) is

fixed to the centra ui de .ynit d the rear _cgonnection point .
(25) of the secdnd sl e Syt 1L rBCehER oBR"GakhhS (P ines
(8.3). 106. phtieBA B tDnPRELSM BOERY d2NY 2@)Chaidh 4r&habaskier fasevé o
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(B). 5 epc A@q ieﬁé"‘ @JF'(EI@“@E/@%Yﬁ"ﬁ@BBMhﬁ@EQR?CEI'CalQﬁ?ataéY Hiald ever a
char act er . ch.r
(42120 °58ary, ahdle PTG R i (e quifi syt (1 n88Cah dibhgate

arcs, have rsésgrec{3de LBy Buﬂihwmctmgs kcokpledomm tot conmécions points (2.1, 2.2)

i ph I f di al t act hj 1
per Pt al SR8 b IAEE sha HprPEtoBe AR AL s EERLRE B el
20 cont act WdfﬂCEEStréﬁdl(B 9, 3)2,pB By idadcippocativegly ispleosalflé. @uudédl%)over
of a strand (3,1, 3. gﬁ%w%e arranged spaced rel ative to each

other cdfxi & rifcdRg Er“'&dY" BI LR 2081 FaNY%t Eﬁfwasa. 3 fiigh runet-din
the defl ectig@BoRd GuhD)a.byifges @é/ﬁ(?éctrofﬂ,eafca@mkoﬁﬁ tRé firbe apenééehnd

surfaces fromthe one guide unit he first run
(4.1) of sairdnstteaeldner3charagterisegl ®)thay tEQtQ}érngrQ)\éd@(ﬂnaﬂi lg@stawagstgands,
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syst em accordi ng g char eri'se

surfaces (9.dhe Betihdphewtted for the two runs (4.1, 4.2) of a strand
(3.1, 3. g 3.3) delimt a guide channel (7.1, 7.2, 7.3) for said
strand 1, 303.2, 3.3). 26 10. A line guide system

accor di ng to cl alznxﬁtuﬁeag{ﬁaéegys@ﬁ ddtoFdial toh@ar®NeRaiRbedin (Hatlhe
2.2) of arun (4.1 IS respectivel ixed to the radial contact

surface (9. ﬁ}iraé\ﬂfm@ ét é'cP,v?f Bh asgiagranged apacedsredytive to each other axially or
radially with respect to the rotary axis (d).

20 3. A line guide system according to claim 1 or claim 2 characterised
in that there are provided a plurality of strands (3.1, 3.2, 3.3) which are
coupled one behind the other and are arranged spaced relative to each

other axially or radially with respect to the rotary axis (d).

25 4, A line guide system according to one of claims 1 to 3
characterised in that the connection points (2.1, 2.2, 2.3) of the strands
(3.1, 3.2, 3.3) are in the form of a front connection point (2.1) and a rear
connection point (2.2) with respect to a direction of succession (a) from the
first strand (3.1) towards the second strand (3.2), wherein the rear

30 connection point (2.2) of the first strand (3.1) is arranged stationarily

relative to the front connection point (2.1) of the second strand (3.2).

5. A line guide system according to claim 4 characterised in that for
guiding the strands (3.1, 3.2, 3.3) there is provided a guide system (6)



511. A line guide systemaccording to one of clains 4 to 10
characterised in that the guide units (8.1, 8.2, 8.3) are arranged in
a first plane (E. 1) perpendicularly to the rotary axis (d).

12. A line guide systemaccording to clapm 11 characterised in that

10 the front guide unit (8.1) is fixed in position on the base (B)

and the centhaingihdee gvide (Bits) vdnich tare raatiogalivdenavible (@ldjvearte each
nount ed r ot I a ( ) .
accor ding t StAE Wi SFSHER % Bl THRYESRRCR. vl (el TR
gui de units ducédssiBn2a) 8.f3§ontag3|darwmtlged)l, R demyralguate yindpesed and a rear

| anes, a first plan .1) an cond | ane ( end| ul ar |
Do e ani & diite B fi 5 ihePf e F P o Giany 8% Bl Ao b b Srand

cl ai m 13schamacy @y figed tbntheh@bnt %@zdeh@nftr@”'i) gtﬂéi?eaﬂténr(é%nbh %)émt (2.2)
arranged in the first plane (E 1) and the rear guide unit

arranged in@ Hé\eS@@@rﬁdr@Cbﬁ%x 1()@&; thadramiecanneckian RRinGé2 |@f @ ggcond
is arranged I Qs f p

pl anes (E. 1,§t%r% t?%I)bgtfhélfiliatféljnes ?‘%’g&{gl %&g])8 lﬁﬁt gu'c %?Q/vg@e 1?%%% E(?rrl]réectlon
rear connectpant hi2ntof (tBeZecofid sheanfd {H2) & fised té 3hd yeamgtide dnit $8.3).
pl ane (E. 1) and 25the front connection point (2.2) of the second
strand (3.2) in the second plane (E. 2) is fixed to the central guide

unit (8.13). 6. Adinefglidaeyatdiea @ vsding Reeairdi Aehbactéaddd B tRdt the
claim 14 characterised in that the front guide unit (8.1) is fixed in

posi tion on froRt 9‘8‘@%—5‘3‘@@ E‘& '%ﬁdretﬂﬂédcféﬁ*é'PaP”b’u‘P'@lé kase (B)8. 2) is
rotationally novably nounted on the base (B) and the rear guide unit
(8.3) is rotationally novably nounted on the front guide unit (8.1).

27 7. A line guide system according to claim 5 or claim 6 characterised

in that the guide units (8.1, 8.2, 8.3) for each run (4.1, 4.2) associated
15  with them, for guidance thereof on circular arcs, have respective circular
ring-like contact surfaces, a peripheral contact surface (9.2) and a radial

contact surface (9.1).

8. A line guide system according to claim 7 characterised in that the
20  contact surfaces (9.1, 9.2) provided for the two runs (4.1, 4.2) of a strand
(3.1, 3.2, 3.3) are arranged spaced relative to each other coaxially and
radially relative to the rotary axis (d), wherein the deflection arc (5)
bridges over the radial spacing of the contact surfaces from the one guide
unit (8.1, 8.2, 8.3) for the first run (4.1) of said strand (3.1, 3.2, 3.3) to

25 the guide unit (8.2, 8.3, 8.1) for the second run (4.2) of said strand.

9. A line guide system according to claim 8 characterised in that the
contact surfaces (9.1, 9.2) provided for the two runs (4.1, 4.2) of a strand
(3.1, 3.2, 3.3) delimit a guide channel (7.1, 7.2, 7.3) for said strand (3.1,

30 3.2, 3.3).



16. A line guide systemaccording to one of clains 1 to 15
characterised in that the rotary angle ranges of the strands (3.1,

3.2, 3.3) are abutnent-limted and/or drive-limted. 517. Aline

gui de system according to one of clainms igto 16 characterised in that
provi ded at |east for one strand (3.1, 3.2, 3.3) is a spacer body

(23) for spacing ik Hoaguide systen? pecaidineh te glader 9 sbakadterised intfed the
bet ween t he t e fl. i #

(5) and is co&ﬁfg‘eg éj '% %dl ég? ge%ﬁeyn?uhp(%sgi élois)t ﬁsgﬁ%s%%gh?gwsﬁgeg t6 the
3.3). 10 radial t8nta¢ktlslunﬁch(|9dB) aysictatedogion dalrbruro(drie 40t).cl ains 1
to 17 characterised in that there are provided two first strands

(3.1) and/or two second strands (3.2), wherein the first strands

(3.1) ang the secandastirandfifis. dystahf sQDPERYG 8! Bnar kngRfinkN4a o 10
plane (E. 1, E 2, E. . 3) and 15displaceably in opposite relationship

therein rel &hpiactegseddn thahahe guide unitsg(8., BiheB Qi are aysness in a first

T ands. (3. BORTE R BeRARL RN Rl A ccpct ive spacer

body (23) which in part-peripheral relationship is 20 arranged

bet ween the runs v 4.2). of the first str 3..1) he seco
otrands (3.2) 1 ediu A Ing GuidRsiater,atEiatisn ¥ i M e sl et Hiet
pl ay ag@DnSTthéffﬁorﬁiGém@@tUrQ@(&l}(}Ss ﬁﬁ)sdcwﬁ gidr bﬁfthétﬂaéégB)(a?}cﬂﬁheaﬁéhtral
t he second strands (3.2) respectivel 520 | i ne e system

accordi ng t @4R Wit 4B )rr@”ﬂ?tﬁ% regr cﬂﬁ-ﬁ@%cl#"é? i(Sed) |arﬁet'ﬁ’ﬁﬂmtt¢€é ropiiatally
body (23) i b%glg%ig{e{rb Sthal n wth chain link nenbers which are

arranged gui ed I de system (1) pivotably relative to
each other in parallel rel atlonshlp with the rotary axis (d). 30

21. A line guide st,em _accaor. 1 to.20 .

characterised in ]t%%a?\ {P 5 sqlf'"g gy%tgnl o§d%§1 §? 8h& Pésﬁ'ééri‘ﬁvé ioi rJr2
the fornpof chaladteriged de Haai the( gGldewuhhs ofgaln 8l2 hR.3eakersrdrdydd in two
which in theama%ﬁf spaced planes, a first plane (E.1) and a second plane (E.2),

perpendicularly to the axis of rotation (d).

14. A line guide system according to claim 13 characterised in that

20 the front guide unit (F.1) is arranged in the first plane (E.1) and the rear
guide unit (8.3) is arranged in the second plane (E.2) and the central guide

unit (8.2) is arranged in bridging relationship of the axial spacing of the
planes (E.1, E.2) in both planes (E.1, E.2) in such a way that the rear
connection point (2.2) of the first strand (3.1) in the first plane (E.1) and

25 the front connection point (2.2) of the second strand (3.2) in the second

plane (E.2) is fixed to the central guide unit (8.2).

15. A line guide system according to claim 13 or claim 14
characterised in that the front guide unit (8.1) is fixed in position on the

30 base (B) and the central guide unit (8.2) is rotationally movably mounted
on the base (B) and the rear guide unit (8.3) is rotationally movably

mounted on the front guide unit (8.1).
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installation in the |ine guide system (1) are arranged

pivotably relative to each other in parallel relationship with the
rotary axis (d). 22. A line guide system according to one of
claims 1 to 21 5characterised in that itphas a connection device (S)
its installation in or connection to a machine structure (M.
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16. A line guide system according to one of claims 1 to 15
characterised in that the rotary angle ranges of the strands (3.1, 3.2, 3.3)
are abutment-limited and/or drive-limited.

17. A line guide system according to one of claims 1 to 16
characterised in that provided at least for one strand (3.1, 3.2, 3.3) is a
spacer body (23) for spacing its runs (4.1, 4.2), which spacer body is
arranged between the runs (4.1, 4.2) and on the inside of the deflection arc
(5) and is coupled to the displacement of said strand (3.1, 3.2, 3.3).

18. A line guide system according to one of claims 1 to 17
characterised in that there are provided two first strands (3.1) and/or two
second strands (3.2), wherein the first strands (3.1) and the second
strands (3.2) are respectively arranged in a plane (E.1, E.2, E.3) and

displaceably in opposite relationship therein relative to each other.

19, A line guide system according to claim 18 characterised in that
provided for the first strands (3.1) and/or the second strands (3.2) is a
respective spacer body (23) which in part-peripheral relationship is
arranged between the runs (4.1, 4.2) of the first strands (3.1) and the
second strands (3.2) respectively and at the end on the inside bearing with
play against the deflection arcs (5) of the first strands (3.1) and the second
strands (3.2) respectively.

20. A line guide system according to one of claims 17 to 19
characterised in that the spacer body (23) is in the form of a chain with
chain link members which are arranged guided in the line guide system (1)

pivotably relative to each other in parallel relationship with the rotary axis

(d).

21. A line guide system according to one of claims 1 to 20
characterised in that the strands (3.1, 3.2, 3.3) are respectively in the form

of a line guide chain (26) with chain link members (27) which in the



28

position of installation in the line guide system (1) are arranged pivotably

relative to each other in parallel relationship with the rotary axis (d).

22. A line guide system according to one of claims 1 to 21
characterised in that it has a connection device (S) for its installation in or

connection to a machine structure (M).



