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i nvention concerns a |ine guide-systemfor receiving and Gui ding
supply lines between two connection points which are novable relative
to each other in a circular novenent with respect to a rotary axis
over a rotary angle range, wherein the |line guide system has an
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t he appendant cl ab\rrs. The sgeci fied object is already attained in

that there APESHr 6V GRCACYPEARE DG SEaRdS, SN Nt s Femiavaiddbending
second strandgiushkicht 818 Ay RRASAHEBISSkRNIgg RERhE At el RLARS dire&ions,

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
‘rel ationship the individual rotary angle ranges of the strands are added to
afford an overall rotary angle range so that it can be increased for

exanpl e when using a rearward bending radius in relation to the respective
5 strands to up to 12000 in conparison w2th the known |ine guide systenms. A
plurality of strands can al so be coupled together in series', that is to
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serially coupled strands which are arranged spaced relative to each other
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spaced axially fromthem5 and which in turn are coupl.ed one behind the
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poi nts of the strdifusellediorersat Corihedneivedvnlrdtaidncat have a bending axis
parallel to the rotary axis. The strands can be arranged displaceably in the

25 same direction by way of their respective deflection arcs, relative to the
rotary axis. The deflection arcs of the strands can thus be arranged opened
in the same peripheral direction or in the same direction of rotation, with
respect to the rotary axis. The radii of curvature of the deflection arcs can
involve the same peripheral direction with respect to the rotary axis.

30 The strands can be arranged spaced relative to each other axially or
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



10 succession, can be in the formof a front connection point and a rear
‘connection point. For serially coupling the strands the rear connection
point of the first strand can be arranged stationarily relative to the
front connection point of the second strand. The supply lines to be guided
in the strands can thus be introduced intzo the front strand at the front
connection 15 point thereof, guided in the first strand to the rear
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can directly engage the front connection point of the second strand. In
particular because of the configuration of the deflection arc of the
respective strand however it is structurally advantageous if the two

25 connection points are arranged in mutually spaced and stationary
relationship.

To guide the strands the line guide system can have a guide system
having three guide units which are rotationally movable relative to each
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



To guide the runs on a respective circular arc the guide units can be of a
‘circular ring-like configuration having a respective circular peripheral
contact surface and a circular radial contact surface for an associated run
and for nounting the contact point associated with that run. The surface 20
normal of the peripheral contact surface4can face radially relative to the
rotary axis and the surface nornmal of the radial contact surface can face
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the direction of the rotary axis. The geometry involved provides that the
peripheral contact surface is curved in the form of a circular arc or is of a
shape in the form of a circular-cylindrical peripheral surface, while the
25 radial contact surface is of the same shape as the end face of a hollow
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



The radi al contact surface and peripheral contact surface of a guide unit
‘can be fixed t.o each other, form ng an L-shaped profile. In the case
described in greater detail hereinafter involving the arrangenent of the 25
guide units in a common plane the contact surfaces of the central guide
unit, with the other two guide units, cam forma respective gui de passage
di sposed in that plane. For that purpose the central guide unit can have a
T- shaped pr abinkactviurfacass Ueonbdisplhaeinegt ithie ey iiphlee atgicomfdbe arilettions and
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and 20 associated contact surface. Cover elements can be provided for covering
the guide channel or channels.

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 @ 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



25 the first connection point of the second strand, on the central guide
‘unit. In a reversalr of that arrangenent the front guide unit and the rear
guide unit can be arranged in the first plane and in the second pl ane
respectively radially inwardly while the central guide unit can extend
radially outwardly over both planes. 30l g general that symetri cal
structure of the guide units and the arrangenent thereof in the |ine guide
syst em al | owetpendiodeviydtmlthguraeryuredis. fo thetassgntiiedlide aimizdabar be

t. In that wh h i ' dint | ,
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can al so berftatrthaillp pesiabiconean dihee base.toThe seahgal gutdeedn tadiany be
mounted to the base and the rear guide unit can r[]Jref erably be rotat abl

) . : y
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rotationally displaceable on the base in the second 15pl ane. The
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and/ or one &tntegdifie wolthesn betdrraesqe ot atfost pana aneshe Irdéaf guidexamnpkean
be arranged in a second plane spaced relative to the first plane. The centrai
15 guide unit can be arranged in bridging relationship of the axial spacing of
the planes in both planes. For that purpose the first connection point of the
first strand can be arranged in the first plane and the front connection point
of the second strand can be arranged in the second plane, fixed to the
central guide unit. In that way the front guide unit and the central guide
20 unit in the first plane can form the guide channel for the first strand 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
te 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



20 there are three guide units provided respectively in two axially

*mutual |y spaced pl anes, of which guide units for exanple the front guide
unit in the first plane is arranged radially outwardly, then the spacing of
the two planes can be bridged over by way of the rear guide unit which here
is arranged radially inwardly, insofar as a second rear guide unit is
fitted non- 25 rotatably on to that rear guide unit, the second rear guide
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over by way cehtiahguicdivaltl garobewapdhiedis plos dadsguarde thenirearlQuidandnit kken

spaci ng betweep t hir ngd a fourt | ane.can be bridged over..b y of
the radiall fr?EﬁXBE@I bedﬁogﬁgasbi\él rBﬁFH‘éeCERBt&]e front gw'ﬂeaurg'g'r ?%s%@%?%g%
fashion in tdeatddl rRi@iLte s¥$tRMNAStEN JreksreBiserdtatibhelly aisplaceaamng) antange,
in respect only of guide units arranged,in one plane further guide unit
can be added"rRRitigHey FliliRgHI potéFfOPa@Y aq'ﬂg)a@%ablgmléheﬁgﬁ%eolrt fhesecond
above-desgcrifgg-three guide units. Wiether the further guide unit is to be
arranged radially inwardly or outwardly ultimtely depends on appropriate
consi derati ons: ifihef Brodedaingirectare ganabe ynodified dn gegais! imthe psrasgameniari |y

connected tao.t . Lall tvar I Lt . can be to
expand the Ioolfntreﬂgggﬁgg l"sri}g%e@mg éﬁ%ﬁ{h@nr ékag];éy\@gﬁgltgg# gﬁ%i@a%ﬁ%ﬁ |%%?J3?c ual
strands can are iaklttierfenth-ofl indiviedslandtatesdwhice-dambd edrarterd ¢habepdepbge f or
exanple in th of an imtation it

but ment b i ded t hat
e e el ARG i BV TS lotpe i rtt kSR DRl et et ne
second spr artﬂte?,é heeceitt-eal yUeat uiebesy Bult cpaatingl hheveentis@ rauidayunit.

Ther eupon, w
spaced planes, of which guide units for example the front guide unit in the

first plane is arranged radially outwardly, then the spacing of the two
planes can be bridged over by way of the rear guide unit which here is
arranged radially inwardly, inscfar as a second rear guide unit is fitted non-
25 rotatably 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 ke
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



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
al so reached, which can be delimted by an abutnent. Particularly in line
gui de systens for larger nmachines, it is advantageous if the individual
rotationally novable guide units are drigen in notor-controlled or

transm ssion- 30 controlled relationship. Advantageously for uniform

di spl acenenyuade Uhe std ahdsfouhe amgotas speegedin whe chcohe pleae bgtiwdenuni t

is driven can be twice as great a he an ul ar. speed at which the central
gui de unit it8edr§RFER. OF rH'i fquéfé?h? Ry I%‘r“d§pg855 Bahndle ihi WEBdF or

exanpl e by \é%ng%n%nta T BEMsBSIne8; the ¢ekiimd rohey %tn@rey @ngke chkange it
is possible for exanple to arrange on the notor a preferably incremental or
absol ut e anglu@dsepisarin relrdondivgthe sereof thadbe used at the sane tine to
control pr regul t id i riic y

case of g structzég?lg}epargbfttbgptﬁls E\E&%eﬂy grrggf%ﬁarrd;rﬁarv Hrlrﬂ'féer ‘F‘%‘g”

del i m tati omituatignsgeecepr phainge dyitih e cbh@ssbnarn@smtchmmelrve‘s;e detarm angihe
rotary angle range insofar as.in t ended, position they are so clanped
that T hey brRREary UL fEeeais JERtRont RdVaR S ESUery Sepbcer BOBy can
be providedtab peass, fier ane shchlg aBtvedrothsRREbNE dldse HWasa thed tlhak

pur pose the spacer body can be arranged preferably with play between the

runs and at CBAeLE gidEEdopVeheYdeY ¥t inenragdially Iohlt‘é(éﬂfﬂ‘{rQjﬁpci’ftedca'rﬂl'%u%upl ed
to the g?ve%%@ttrféf sﬁé@n@ ét%’eh%ea{h‘? BHH éjr?.ﬂltﬁcpﬁgﬁé‘tca fod Bﬁdéfeg?d%r

Preferably the spacer y IS arrange rollin di spl acea

preferably s$lyi \dangjfyhelrrepladiueaMaedI:]zfdrmetbﬁd @lmsﬂanpnbn the r adr aI cont act
surfaces for the first and s of .t resn ctive stra

Advant ageous! y ¢ 16 Srraenee AR BTRGER 1B e s Ba G BE swelkte E AR dbseashdr or
spacer body/itradicthneempetradigef anetaspean drreyacﬁrf guited has 3wamgé@ ipy opeans
of ground and/ or coated contact surfaces or means of slid

proj ect i ons Plaie:har EdGEeE SYiFEi HYtf ?‘?r&tti’%naddl% rSpLC¥r 'er%\dwrcaﬁd@@y

provi degsat 4/ @navagero'sw@ M- a&ecr'sﬂe'ddtmep@md%cah@@s“ﬁret t tRelfurgRn be

supported against the radial contact surfaces in the installation position.
In a prefergddeontit gar & ilom wan@@dlra%algurlnwaé@mem@waédar elhneveided

oo T1rst Staada and s banapesond ariagds, er elinifle Silst 7o csidands

and the sec and ectr v ranged rn
di spl aceabl yjuide appioss tSEam@iaa’ﬁIVOcttstaQtédnetbeth?e bekat ithen ta0 raarehy obutevard
Preferably the first strands and/or the second strands are respectively of

the same co4Gutatli GN b‘Fﬁdfjﬁgttovwaﬂ"ﬁeth@r'B'hesg%'@@tslyéﬁ%m quantity of supply
lines iggpracti CﬁH@’ré’c@W'a@@lé""réﬁ@ég of iﬂﬁeﬁﬁﬁ%dﬁl %tré’rﬁjﬁbén e Lherhéme

gui de 30 system having t altered. In that way the deflection arcs of
the first stinfems agaddot ﬁ@vgéwh@rﬂ Storak®s rEgpee for ekgmetn e arashgkanat a

peripheral spacifag,r I%ﬁ%bgﬁ §OcHARR gF&ﬁ&e WRLEN oF & h'%s Oré&r%%t unit, is

approxi matel’y constant over the rotafy ang e range. her I's hére
displaced over the rotary angle range of the second strand, the

entrainment member butts against the central guide unit. Thereupon, with
25  further rotation, the central guide unit can te 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 controlled 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



10 particularly advantageous to provide for exanple for the two first
strands a spacer body which extends over the entire |length of the runs of
the first two strands and which bears slidingly displaceably thereagai nst
in the two deflection arcs of the first strands. In that way it is possible
to ensure, over 5 the entire rotary angle range, that the strands bear in
the required fashion against the peripheral contact surface respectively
associ at ed wift b treesmissios. disutelinyt tthat retieey defiglectrange at s pessiipeofwr |y
negot i at ed. n order not ne ica ad th 0G| rand
t he spacer Wym%lsnk%earé 6%%9%% tégi H‘@gg'iapij ﬂﬁ%@%@@e&"f@@%ﬁ?‘d@ (a:%b:s%r@q% For
that 10 purgege sahsdherhaderss densdr cam bhavedaatgthicdsapeajireet tooro v alr
preferably ext egﬂs i n the manner ﬂjr a circular arc OVE’{{ t he stgacer bg&y and
whi ch in t hd ORI F3% | BH2PBSI Of oH'engdges WMo BTG Ngr'Bolee pfesA ddd in
the gui dg chapneliralfy ehr@Niaiey gue apaehad r@PoRey WRRIe A8 Wdle itHtdrs it
serves as a guide groove. 15The spacer body can be provided in the manner
of a circul @@ badgravidedahas seaishie nudsode el vgrheelan itdineerpdpanpAgle ange
determ ned paci f - i er
body can be%?é%ﬁf%e@cﬂvmgtg?gcﬁp Egﬁypto‘éﬁgdiﬁﬁeﬁg%#e?%%{agﬁ%?@? Ué%ﬁe eQ@SE%ﬁ he
rotary angl durdgmrgelibgbveernt.ne runs, w thout for exanple tilting, it is
proposed that the acer 20 body is provided in the formof a chain with
harn 1 nk nemberASGEHEP Gyt SRASE) POR i GATL e BT GYIO8PC 2p PR ol eq
to the agsocitpifl edie sphcihheidssnr at@d test Grirpbannek, sgakbr"Bben @fe be
arranged pivotably relative to each other in the |line guide systemin

paral l'el relairaogshineldreniv néthy otaar pebxesn tha et 28¢ rafnfeminiide € ¢gai n
|1 nk member Sd{fgegtigﬂ. 3Pc dir§Pa3geon! L&Otkﬁg' %256&%]\@&' te thg ﬁ%‘%ﬁén?érﬁ%ftéh%t

they are pivo e into a formwtt ove descri bed rearward bendi ng
radi us. deflethien| ameugon diésBystreanit ah thaseraa dc dimatera blgnthdespaer fardy

install ati on _or connection,thereqof in_or, on a chine structure and/ f or
supporting 45 cBHERREar A cnal) KrRBraRYiar 8 oA T REhacHIEHS S, YiseRiralls
that casg the|adbnsip Wt thie reanl poatatahlyade sraiHeonAdti diyd cenoegtrad ¢ the
rear connection point of the second strand. Preferably the structure is

non-r ot at abl YEcSRMRRIRE SHAWe rE4FNGERAESHniRE FEHNG hagIrpdr posen/T3dipk
ngsgggﬁp} g cinnrﬁtHi:]tge%uorfa?ﬁe%aratnd%r t18a &PNBEY ) 1RRIiA e ¥bRgact SYRREESs el gRe S,
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



11 of brackets, for supporting the structure on the |line guide system or
‘connection elenents like flanges for fixing the line guide systemto the

machi ne structure. The present invention is described in greater
detail hereinafter by 5neans of a nunber of enbodinents of the |ine guide
system illustrated in the draw ngs in wych: Figure 1 shows a

perspective plan view of a first enbodinent of a |ine guide system
Fi gure 2 shoastieulptigraduaenagdoddien praatie éobadamed faf thichevd ifinet guanlds a

10system of Figure 1, Fjgure 3 shows a |ongjtudina ction al ction
line A-A inSFegar EOdV Wh{CHF?’&@PQSP\éq{oW:? 8 @g?ﬂﬁh fe 5H”@icg\/\§%8f Ipt
second enbod|eai-aRfs anki wﬁlcﬁuw&ssm]m ééﬁlaaeé@y&r@h@agalﬁsﬂ At fkwo

expl oded view of the second enbodi nent line gu system of Figure
Fidglileetion stiehvef shefidst sﬁr@m\d%flntH@tmﬁdsmwlmﬁnéﬁr@ Heveli ne

9“' de syst e%gferﬂrgqfo?arg/ectélg rlalrwg;léSttF@'tt ng{r?ﬁas %%%{‘ |9Qﬁ}a r]eg[]@é% fashion

Fi gure 77 shows Cross onal “vVi ew a € section
20Fi gure 6, against the peripheral contact surface respectively associated with them,

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 8 shows a cross-sectional view along the section line CGCin Figure

*6, Figure 9 shows a | ongitudinal sectional view along the section
line DD in Figure 8, 25Figure 10 shows a perspective plan view of a third
enbodi ment of the line guide system Figure 11 shows a | ateral

expl oded view of the third enbodi nent of{fhe |ine guide systemof Figure
10, Figure 12 shows a side view of the third enbodi nent of the |ine 30guide
system of Fiofubeacketsy fdr sUppstimat éde cstosstusectn dial linenegsideFsgsiean, 13rshows
a cross-sectjional,  view al oggl%ﬁe secti on I ne

i gure 14 siauBos et e PelR I bHarS 0o a i Matowts B0t e IR A gure
12 FhgtHiee torushews a | ongi tudi nal section along section line GGin
Figure 14, The present invention is described in greater detail hereinafter by
5 means of a number of embodiments of the line guide system, illustrated in
the drawings in which:
Figure 1 shows a perspective plan view of a first embodiment of a
line guide system,
Figure 2 shows a plan view of the first embodiment of the line guide
10  system of Figure 1,
Figure 3 shows a longitudinal section along section line A-A in Figure
2,
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 g,
25 Figure 10 shows a perspective plan view of a third embodiment of
the line guide system,
Figure 11 shows a lateral 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,



5Figure 16 shows a perspective plan view of a machine installation having a
‘fourth enbodi nent of the line guide system Figure 17 shows a
cross-sectional view along section line HHin Figure 16 with a plan view
of the line guide system and Figure 18 shows a cross-sectional view al ong
line I-1 in Figure 17. 10 Figures 1 to {p show various views and secti onal
views of three different enbodinents of a |line guide system1. A fourth
enbodi ment of theidureel guhdessy siress-tecigorsdionswi aloRggieesectiont bNA&-Frini t s
use in a machine jnstallation M The line guide system1l is designed to
recei ve and QQHr&eUsuppl y lines 15 (not shown here) between two connection

points 2.1, 2.2 wgl asesn@orabéeronglt@arn\é@ $2tRAC B RN @kctidh airfd Gd ah
novenent with respect to a rotary axis over a rotary angle range. In each

of the enbodignetst.shown here the line gur de system 1 has two first strands

3.1 and Lwo Seco'#ﬁjgz%%r %d %Eﬁsp{]éﬁﬁ% |ta'ha{?% 3 l?ﬁéérﬁné‘rnﬁét%%ﬂoh”

nmut ual | y  paral | el reIa |ons are d|s aceabl e i n opposit
rel ati onshi rbramngwarfesp:eroembodmrmntrmtireylrrwgsrdel sn/sltdarer same way the second

ds 3.2 The f nds,. 3.
ﬁz)\r/\:\r)e? arr aﬁggdﬂiﬁm Srdﬁ’wﬁoﬂpqrgas éﬁ‘é“%‘é%'. H%V‘f Irﬂigriﬂ Sr'?téc S'ﬁ”? é@%ﬁ? to

the respectiry@le 8906 étpﬁéh SRAPBE t15¢ NinBG IR sydten ags@ci ated strands 3.1,
3.2 are coupled together in 25 a direction of succession a fromthe first

strand 3.1 to t hdI@EEohRISEPMARICDS SeAtiPNPLYICkt 2lgRd IBel-1 AR TBvier t he
supply Lpnes gui beq ejd 10 shB& $8F804 \%M‘”Qn&‘ s%cﬁr%ﬁ%P'\ﬁé\gg Sia EHrebt In

158 i

t hat case the seri or successively arranged stra

arranged di s:prﬂfamabér;nbodimamssahe Im'h'lef ectidosysemnti.va ﬁoolrdfaemtmdnrerentvwft h
respect to the rotar st d 3.2 are :

ool e ocar ey Subaisird i dhey f EREER A% B e v P dracing o
range, formijpgadafibist, run 4.1 and a second run 4.2, and formng a

defl ection arc 5 connecting the first strand 4. and t he second strand 4. 2.

The successi vel y Ta¥r ¥ig)aHids $y5iae 319 designedqty @C@'Vér@%@e’dj%ﬁls%@ 4COEBly in
the sangsdi rggti %’F?@Neﬁerté')e'bretbﬁlgérﬁ)eﬁ% VEoiRidept idihiar €51 50 TheHdef | getion

arcs of the ser| or successively arranged strands 34, 3.2 are arranged
opened in tHeosalpe Whl\(ﬂréﬂaﬁﬁac‘d‘i pEan onawkirgulpespeeament piEh resped Wxies d.

Cor r espondi Q%Lé’ryegﬁg dsé\r&ng rgta]ry angle range. In each of the embodiments shown
here the line guide system 1 has two first strands 3.1 and two second
strands 3.2, the first strands 3.1 being arranged in mutually parallel

20 relationship. They are displaceable in opposite relationship with respect to
the rotary axis. In the same way the second strands 3.2 are arranged
mutually parallel. The first strands 3.1 are however arranged serially or
coupled one behind the other with respect to the respectively associated
second strand 3.2. The associated strands 3.1, 3.2 are coupled together in

25 a direction of succession a from the first strand 3.1 to the second strand
3.2. A first strand 3.1 'hands 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



5 3.2 has two connection points which are here referred to as the front
‘connection point 2.1 and the rear connection points 2.2, relative to the
succession direction a. That succession direction a is shown for exanple by
means of small arrows in Figure 1, showi ng a perspective plan view of a
first enbodi nent of the |ine guide system1. In Figure 1 and also Figures 2
10 - 4, 7, 8, 10, 13 and 14, a respective annul ar cover elenent which is
provi ded hasrbeerrangauveddpiacgaénymin she/i @wnentoettien covdr gberat rezrperatrvehe
strands 3.1,%,% 2. As her tSre re two first s;{]ands 3| 1 and two se
strands 3.2 dRAREHCRr @rcéof‘;p i eé'ﬁ&@%@s?(?‘? 1l A% oreEF Y cInbiUresY S }§t her
to formrespeediger RBaHangsCOMPr Bl NGedafrah§éd Sépartd 3n lth@ndames eeppHepdir and
15 3,2, the succession direction for one of those pairs is showmn with a

solid arr owdiifictienfwith taePssttierthgdiotaiv axis ds HethesHarkiingpeskBritante3drr ow
in Figures n I re~F |y
Lhe cosenti o Soiananich BREELIGN SRhe, (AR 58 hBrd Herdhap o bB i £l
sinplified fconmeuidmaquginis tr. Lcana ethedlamr tenndahiocor derntss o2.Be reldtivet o bee
clearly 20 resent, t he basi rincr eof t e_guide system1
scoor & ng ¢ SUERE T EHErBRT = That sREeRudh BlresfiBact SRR or BBk PYs 1
and 2, in thgegasefdminarsdwandsiguk 13sBowhngh aeespeetpe eflat ogetvher a
vvherer n the first strand 3.1 here iIs arranged in the succession direction

in front of frheeansiAcst ahbe JgenideHeteBal WohReEe ilofNPaiSR FISUEDE t he
first sypand & 17! 8 ai¢ angegnatal | anAldperul € At oig: IBvbheldihant LeReg! | on

poi nt 2. 1of t he 'setond strand 3. here the |1 nes gui inthe first
strand 3.1 arevidednséeibeed Itediﬂcv\rm’.i Stecﬁ@mmltsﬁr\aﬁw Bte thascordigufatiomer the seen

from Fi gures, b and.2 the | adfyidyal angulay, panass. of. Lhe Jespectively

coupl ed str 0 gl ve an over angu ange SO
that this i stethdnsageous areotoméangeudce@nsa ceratronshrp coﬁhtemtamnogemeM 1,
4.2 of the reﬁpectrve st.rands 2 are res ectr 8urded in the form
of a circul & B¢ %ﬁ?e&Hé{StF@drSaF%D{'é'%aﬁceﬁF S rf&‘d éB S tS?%QP §trend

bendi ng1di recHi @R QudcbesiBfTdiRsdidPNf A 6ne. ofV‘ﬂTf@rsébrYall'é id §hervhe@r:trr ROgHHDI e
to achieve a large rotary angle range of about a maxi mum of 5400 to 600.

The provi si Gir®s Wﬁéesﬁ%ct‘%rqmﬁly rEOUpl 68l S1vEhdEit3. a brakennwngredvatint hi s
rotary angl g sange, can:be loubleg, bulc | 0, ULs gase chn LA . epod et

provi ded here e 7 ne guide sys otary ang Ie range |
up to a tot a;lsserhtr@lS(&@mponents ditee sthwrfr ascﬂ e1ersandse3alioanrdoWherrt vioglslgcond
strands 3.2 are

o angs 3,2 SR Faal Pe DRSSl B RIS Bl b8 bR decotatem L
system }pas rspeMnitNthe basic principle of the line guide system 1 according to the
invention.
As can be directly seen from Figures 1 and 2, in the case of two
strands 3.1, 3.2 which are coupled together, wherein the first strand 3.1
here is arranged in the succession direction in front of the second strand
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



10 Figure 1, with regard for exanple to the first strands 3.1, upon
‘dlsplacenent a first strand 3.1 is displaced with its first run 4.1 being
wound up and the other first strand 3.1 is displaced at the same tine with
its second run 4.2 being unwound. That parallel arrangenment of the first
strands 3.1 and second strands 3.2 respegfively, besides the advantageous
15 doubling of the provided cross-section of the strands 3.1, 3.2, for the
pur poses of iguwipgiongicnhes sm);tvleyldlrigwds’ectiim axﬂ\taattmjkmtisniamrie,g\amdrem/ tthe

di stribution of force.in Etrlcal

T el et o Miadh HSRPI b Bty a ety Sy U R w B m o

a circul ar gFrcagctdy @007, el‘i’rféeﬁtﬂoﬁ@ohhﬁ et aidteaxivelydcdypladansrefs 2 19W.de
system 6. For that purpose t uide system6 has a first gw de channel 7.1

for the f| r sneany Hwistiss 1oty Ewgé%é@ﬂ@ie gande Qﬁaﬁ'ﬁ'é'b butinftBis ¢3re, dedbAd
strands 2 f ee
gui de uni ts mni@@cﬂ}%rggr ot gﬁb?ngefy%fmtbgbllﬁé ‘r%‘JeLﬁg% |S\%Eeﬁﬂ gég@@??ﬁaer? E\]/&lt1 5
respect to trhegedt adgedxipstada 26tadued A&’ ch inrelation to the succession

Slmrtect8| (Z)naﬁda{ ﬁer ferr egw%tostu?%n{i?g %a {V?(g s%@%rﬁ%ggjangts s er%tét?idegm de

respecti vel Ynfcb;z;aﬁtlw ﬁ’@la‘tlbﬁshlpf rrorthectm@egmdensmem 12. In taahéhevdrdentingui de
unit 8.1. The first are resgectlvel é:!xed with their rear

stra
connecti on p8iaiten2te tF% fnrﬁ'é %%—Pﬁj'énerbtup &NBriNe §UESHRYFEM he 2305RABME
strands;g. zPﬁ’fjtﬁ'ereﬁpeﬁltthV%garfd X \@behéIQe‘té fkRrONt r-GOMARLAOMm ROI BboA. 1 to
the central guide unit 8.2 peri pheral relationship at the sanme hei ght
with respectdispatcergent,r Qtﬂ@ttr%l'lﬁd@d 3.1, isFdivalagedt meths ésofitbtsturads Beingar e
respectivel t i 2 r i de
15 it 8. 3t Prohle i Gehe ARt ARNRE | SRRl Fecta i st PSR WM
I’eSpeﬁtl v?al ytshaa/@rtd/\mur@omtzabemgu?m\aoesd. aheadgizakileoatrangesent ecgeth% ﬂlrgind a
peri phera ntact_surface 9.2, for, t respective ssQci ate uns
e Ot he LR B ery S660if 5eads  arbeP e b RES Pl S n st S
laid dows 5 gailiRgt ofnifeh F#&/l@@dtmggs@@m@%f s faeppdd 311, 3.2, sortthat the
runs 4.1, 4.2 do not involve any relative novenent with respect to the
contact surfrateeses pf guiging ﬁ@ﬁeWFHVoh”@ﬁSng'Sf PeanigaaPus oncergard to theThe
contact surf fi t
unit 8.3 delcﬁ%?tﬁu?lﬁé ?flg];%tcg |B|t§§ crLeOQ ecﬁe“%?%er a&i’ al ’3?%89%2?@[53? ISQMEG 10
second gui deod.hannediry?a)ﬂsr adl ally inwardly. They are of an L-shaped

6 2. The central o SUPHPL 8t 25 anteh ok R YLt RBrOTE Che SUETdedt ot

directiop arespédtranged-digthynegn d be rheamn ogalgiﬂdel@i/iteﬁq b. ®od thdxepigRysegui de
unit 8.3 delimts both guide channels 7.1, 7. in qgther words, the first

gui de 15 chaRReduide 5Ysee@ePihas adimsadule fh@ﬁﬂﬁk dty famghe ﬁ@s"sétféﬁﬁsgiulde

channel 7. Zér%dgakéé/orﬁ?}‘td%’rﬁé“éqarrﬁ%wré'f’&g' M*é ehasd té‘ﬁ@avd] ha} %ﬂetg&he
surfaces 9.1 and two peripheral contact surfaces 9. erein in regard t
the cont act chanhatseg. 9. 1,2 are defieyitet Syomeansubis threei allide Erm§$1a1dadh are
Cr 0ss- sect | °§§A o"rga‘ﬂ% Jgﬁa‘é’ge N Fatile B R3LH TN AW G N8t U9 (RETLENG Ris d

cont act surf
25 and which in relation to the succession direction a are referred to as the

front guide unit 8.1, the central guide unit 8.2 and the rear guide unit 8.3.
The first strands 3.1 are respectively fixed with their front connection point
2.1 to the front guide unit 8.1, The first strands 3.1 are respectively fixed
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 centra! 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



20transverse bar 11 having the two radial contact surfaces 9.1. The
mutual | y adj acent guide units 8.1, 8.2, 8.3 are respectively separated by
way of an annular gap 12. Bridging over that annular gap 12, the defl ection
arc 5 of each strand 3.1, 3.2 connects the runs 4.1, 4.2 thereof, while the
deflection arc 5 is curved about an axis{fnot shown here) 25 parallel to
the rotary axis d. That neans that the strands 3.1, 3.2 are respectively
only subj ectumit Bri3.t e rﬂe:gitoguidé Urheitr 1 defd 8ot irear gueiesuniv §.8i wsped@vely or ces
which arise due to the relative nove s _of the ud ni t 1,82 8.3.
In the embodiSfEntl &PNf ﬁ: PHAECT0i Ad @ méﬂfﬂit(@rﬁtiasﬁ% ?rg arﬂ‘i@ P?E'Rﬁebfﬂi de
unit 8.1 iscoasRectinedy NPN{EOLRs akkpePIgcidcizted rdPBase B2 of the INn
the first enmbodi ment of the line guide system 1, in Figures 1to 3, all

gui de uni t s rgspectyely agsacigiad éFrﬁ@ﬁée'ﬂlv r5 8- finesiuns énje ‘Ezlab%rlﬁ'@n@l@‘(‘i[]l arly
to ther taéaba%tsth% héiRak %‘o@@%oﬁt&ct@ﬂrg%e%@lpbafgo%a%H’?‘e Arawsng 4 p

Fi gure I's case the front gui uni t 171s arranged radially
i nwardly, th® nearn\@wmenumeﬂat&amwamemy&u rezgeatl [y thaitonataiityswfateshe

central guide, upi i.S n et ywee he two, on the base B, wherein

the front g%l'aeatélit%e@ebly RS 'Hﬁ?ﬁgﬁg?tgqngﬁv%%hnect ed to the base B while the

other two gui de umictsorftagt s@-fdced ©. IRt fckheotrahalliicomit el tmmsjetr& rddrgur es
how a pr vi ded cover e ichis unt ed

1to3d th
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has bragket $026n@% UMk GRaBNSIt ¥ UCEAH 8IIVA RO, fﬂﬁeyﬁé?@%\‘ Qni Iilsﬁlaﬁé'cﬂ @rds-can
be supported. That” structure Ais rotated, entraining the rear guide unit

8.3. 10 Wersecken r(&murgaide® andtls. lpdee hedheonsae sifacas priestPi DoE
rotary angl e.f.ange egsbﬁﬁ@téé' mﬁnlﬂérﬂ?nuﬁaléucﬁw 3ol ﬁ}eegbgééé%gﬂl Wre‘%% of is

abutnments 1 prow etween the rear gui he cent'r al gui de
unit 8.2 andarcaimgai ibeewasn efrter atormrtregmdeenbms 1 winthtiaireberguiod atniorg.8f t he

structure A h ar id unl rotated relative to the first
gui de unit gﬁﬁ?ﬂt I QF% éﬁanaﬁst elpr eg'cr D A oV RF§S ahgF ftﬁsén%%'de

bet ween ithe dh%rrmhéab O\ delirditel BddalBNd vl s0dthgdkaendiaiuide chahselreached.
Here, instead of the abutnments, there is provided a control (not further

shown here) raRiadl BUEREf.uREIEAINGY dF NG WP rAdIR! FONERT] %ﬁfacﬁﬁ?e9a1b@ﬂﬁlent s
13 are arranged p%?tpthfég%lr eBh Y Q?ﬁé'{%st $23 D |Eh?e%é?"&t rgl i g It

8.2 dianmetrally respect e rotary axis d s arespe ive
abut nent 13 srmfrfatdee S.eakb. thhnej,earmof a&LEB:staﬂtﬁls/oE-lsaapeld wro$s-aectalnat meofile13 of

the central |de n|t oci ate abut ments 13 are .respectively._arranged
at one hei gH’?%‘ rAﬁ@ WA 2 BFet Ho P L RISER 2 v dge féUFftégf)%g%/? a
arrangedoat tdarﬁsf\,%rr@@bahqugm\ﬁn@Qh@ttwweratdwmbaatéwfaces@ that abutments 13
whi ch are not 25 _associ ated wnth each other_ can be passed over in the

rotary novement an aBui4AMt sdIESeRhi SWA8r ENESsHdi afdd ik RreatdPPSEHER Yean
butt agai ns"se%%?ﬂ:eﬁt lg‘;g?]vc?yi ﬁfeéﬂ%tnn‘&@é’r & 1QOtB?‘rd@ gl.er rt@é'tggnrgﬁé?’%%ﬂ ihe

front guide unit central qguide unit 2 s limt about
360. The bastéeBde.fée@ldrmaocc \/iagnfaemfarst@h@pédl,sarzij@pnﬂectISawenquoﬁr@é 4. 2

thereof, while the deflection arc 5 is curved about an axis (not shown here)
25 parallel to the rotary axis d. That means that the strands 3.1, 3.2 are
respectively only subjected in the region of their deflection arc 5 to
frictional forces which arise due to the relative movements of the guide
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



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 radi al
rolling bearing 15.2, by neans of which the central guide unit 8.2 and the
rear guide unit 8.3 17 are nounted to thg circular rails 14 while the
front guide unit 8.1 is fixed in position on the circular rail 14

associ at ed wi.t m ithis case the [frorttheuider umibf8.br skemahgee rad(allge@m‘ds/,, tiegur e

modul a5 TRSRCRESEOHGE SORTaE: O oh By sEea By Rt R ovag e "

channel s delg ni segkriygaddidrivenal trgutvde, bnithe bast Bexphéein |tMeS°|°@ngb@fee)
here being a third guide channel 7.3 and a fourth gui de channel 7.4,

wherein at |&HE8. bhsenp@sr@é@tta.b\»écgmm%ad(tﬁotﬂﬂesbmﬁw W%"egm%ewqrﬁW%eu@@ de
channel s 7. 3,nits 4.2 18 3 Bk w&rﬁeeq@tafarw A tHBadd Be rutide SY§tPELInGhown

in Flgures 10 4 to 9 and Figures 10 to 15 the guide units are arranged in
two axial |y gpacedpphafed,caver ihemient syhighasemeunteth@taheetmngids anethe 2,
per pendi cul o ry i Ei d--15) u h i

gui de systeﬁéﬂxﬁaghéﬁ%léb 21 sggﬁr( @O %[0&85%‘%‘%\,\}3}’% (gr]r% e e?l %‘é §néer‘ga% in

Fi gures 4 anstatQetd n6tdn sihease dthetliront stowdeéoakamdldlin Rigure fd cst by ane
nit 8.3 in the second plane E. 2 ar ively

El and the 15 rear 8 res c§
arranged r aoﬁ%qwﬂ%?ﬁﬁtﬁtﬁ“tﬂiebﬂr it getaseer ef‘H'é“ré{Eg afCsi5EE HY %é{%@% t he
t wo pI aricg,s Elv%eﬁ"t%eﬁfe%rtdlﬁdé%mtr@b eBHdes URblar &f %t&@&%lt@é‘afotgw BnBleanes

El, E 2. In that case the central guide unit 8.2 with the front guide unit
8.1 in the fiange pramengal defiengsitt Bel fi$ rQﬂtr@jDEdeb‘ﬁh\aaYlquf abutments Hed t wo

first stran %}1 C r i de
unit 8.3 i dirr?g/]dsleéjcégt r{aﬁjé E&f @Péﬁjens'tg hfeiggaegh% B&adgh%etagﬁ'é@e? a?%u
the two secom@rstwamﬁe@trémrﬁe@rr@nm@érﬁ, theh ﬂﬂaMercmtaeomcﬁrthpcntnmcstuEe 2 of

the first stran 3.1 in the fi pl.an | ,are fixed to. nta

surfaces 9.2 Cb(gge&ea'f ﬁ@'cieeHW t?i”&le ‘ﬁﬁFecd gelgtl\\;\%ltpgh{eﬁgsP ﬁfn%étl on
points 25l %ntﬁlhﬂﬁéwféfSttrfeagﬁéscr%'éd?’r@taw dMgesesrprd b@t\a@@n Eeh% aegerhl xed
to the contact surfaces 9.1 provided there, of the central guide unit

8.2. As the @YAREH 8l BoICNtNe ot Opide Hpk §.dssdepried yHersdasterst Pl i | y
relative to m?néﬁ% thgfetEepFo%FHécf gk&hﬂ%n g& Birthert BEowHPRLY)! Whes, (not
xedly al

shown here) can be ax1 al I'n br ging relationship’over the
axi al spaci ngjobls Weghet hetatiwo Iplt@ﬁESJIlrEcmpn%iEezammmehés dé%narreaiarrgugdé QJmI t

O 2 ot at ng BB, T R TR o O B GRRlE ARA TE, Y
l'ine guixe Smb@m lo theomdel awsupwar that, a abspégikobbotmehe 1baset Iréar
guide unit 8.3 is asscciated with an abutment 13 of the central guide unit.
Associated 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 asscciated 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



18 arranged with the rolling bearings 15.1, 15.2 for the central guide unit
8.2, wherein the front guide unit 8.1 is fitted wwth the brackets 16 on the
base B. The brackets 16 in turn carry in relation to the second plane E. 2
rolling bearings 15.1, 15.2 for the further upwardly arranged rear guide
unit 8.3 5and a plain bearing 15.3 for the central guide unit in the second
pl ane E. The central guide unit 8.2 is divided into two hal ves which
are al nost cfrettheustatetathaict-avles raild dderhitatiie Nt caunde anituppes fixadfinl7. 2

whi ch can be fitted together_ by. sh-jn_connection 18. In that way
the rear guip(%'tﬂﬁﬁ gnéﬂg ci'rs,‘cur%u |I\g%¥@§{%$%t%ﬂngh IE'he front guide unit 8.1
whil e the 10 centlpalthguifdemunift fFoRengingunicedeniidntsf sFigower 2hahdicdtésl

rotatably on the base B and with its upper half 17.2 sliding|ly displaceably
on the front>YgupdlEali thas. e gy igtde @ﬁt%rﬁe 1@F?'&n@%n%ﬂ?_r‘iﬁd t‘?lem_(j)@iugaé
channel ss7. kgsfiof WAtRART QeiBicakbnmindaldiperlbgRgd fighal | §0RRI RhaRNEKO
planes E. 1, E 2 the first guide channel 7.1 is covered by neans of the
rear gui de wdlitmiged bamidiienalsgude ainifsperotieddiicitly, shawn thigee ks drre dicin@iade

unit 8.2. Tqug VS%a%"ﬁﬁar‘i#@ $ecang g%ﬁighcé‘@ﬂ@e&hgnr?eltﬁﬁr%YHeSreFH% hidegd a
cover elenment I9 Ich Tn turn rs provided>™w th peripherally equally Spaced
brackets 16 drof repepove strandeSmecthoofin)tibgusdediat thieeg(inet chemowts Rer,€).4. t he

brackets 16 bei ted to th id it 83b f h- i
connect i on 18. 20FHTE BXpIRIUNHTTRAF h e Jireeo oruavalem: Y shadn Rovelishpl e
the struyet ure taf g tdiR] IFidi@egui dlaosystem duide uhitsafraradsnged ani el bR

prefabricated conponents can be fitted into each other in a nodul ar
const ruct i oréParRds,Plgeaer alNl ythendfigtslame r & ht i2oW t 8 tIecenentiieredt 2, such

a_modul e sy e&%héic%'l ?é“tﬂé‘%f"arﬁzoéxi%@bmﬂ%@@ R isli_b? ﬂHu@ecE%‘#irﬂelegébb%t em

25 whi ch ha re and ‘many storeys. rl'y as in gure
enl ar genent ofstemel hene doilde-spstyertricisealisiohicadi batiedriyereenby g okasn

systom 1 i ntboRo Tl HinasEae fird e My Sth e HE i ataoh e L BT a
principlig, thkerregaieguhdesudiih the tRicBn@nbReiement e Fosddinelyguiredgeast em
extends 30 into the third plane E3, although this is not explicitly shown
here, and wi'Ed &y ewitraElt-olf PRIGEIRYE GRR XM RCing BEYet P%B’V\% s
giogzlt ;Eggeﬁel?g%%g.ﬂ‘ﬂhé’%eﬁﬁ%pﬂade?u@it'8’?2"249('t8r}11d§ Woett BbifpRicands, &.3 @re
that case the central guide unit 8.2 with the front guide unit 8.1 in the first
plane E.1 defines the first guide channel 7.1 for the two first strands 3.1
20  while the central guide unit 8.2 with the rear guide unit 8.3 in the second
plane E.2 defines the second guide channel 7.2 for the two second strands
3.2. Accordingly the rear connection points 2.2 of the first strands 3.1 in
the first plane E.1 are fixed to the contact surfaces 9.1, 9.2 of the central
guide unit 8.2 while the front connection points 2.1 of the second strands
25 3.2 in the second plane E.2 are fixed to the contact surfaces 9.1, 9.2,
provided there, 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.Z on the central guide unit 8.2.
Reference is now made to Figure 5 showing an exploded view
ilfustrating the structure in principle of the second embodiment of the line

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



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 displaceably nounted in a radial slot
21 provided on the base B, and engages with its end into a sliding guide 23
5 fixedly connected to the here lower hajd 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 presarrdreged aitarthearglireg baagagbaﬁ\z\e,emStZl&)rtme cpritce guidésung 8,2,8. 2

butts at the end| pir 2 nbe di rect nfromthe
shape of t heVR§IEIhF %I?Q?[”% ! etLH'Bt% fé? %ttﬁﬁs r%g@rchef%rlé g@‘? b566.

Del i m tatiom Hhobrihets qtsarrﬁ/t@rrfhg&@fnp aﬁgﬁlémin\/\&ﬁﬁhé Recsentiade gui dellibgi t
8.2 and the rear guide unit 8.3 is here also provided by way of an

el ectroni ¢ &garngs Whileh S 3 wotthediur e whward hareanged rear Jriget Wi B3
embodi megt %Le dé@ n%g;q%m @tr%ﬁyceﬂiraﬁ %eeén.%%ttﬂe%éig@p%ﬁe gromthe

above- descr I ne gul e system 1 ures 4 to 9
in that here a r&dpecdritva gipde&mltb&c?yls%w@dadtb tivoriedlVas whr@n@aja[bmateen

h 4.1, 4.2 of th 3.1.and, b 1, 4.2 of
he second < rirdeTae S AR RN 4 4% AFAEER 0P oot spt ne”

prescri bed cenfittgdragetieroby tig beapReH-wetynaearel agedh debt ecl/i e a=e S.
The provision of such spacer bodies 23 is apﬁeoprl ate in 20 éiE)artl cul ar when

the struct urddidgijwels8e3 i§ MROYNEE FRIBERL ¥yt ¢ FreagHiIdearyErS di WENRitHRS
whi l'e thgy ?Itr%q’t L@t?é@n% 8lyd ﬁ%ﬂsrﬁgg W]@ht&elo‘?@eﬁehéﬁﬁ lwlrbaét'a.ﬂ?y g

syst ens. As |gur for exanp the spacer bodies mvoﬁve an
opened circulase Biang whhpes annrderahelfdf? 2 stidmiaty digpdacsablic bartbeviient guide

25 ar e her e Wonfbet B4 (0ue: ALE 5 rRart MEnRD oy =aay Bt SRR dofct i on

18. The ri ngaqmbkllrrmlﬁéhlﬁ@ﬁ]lb%l@ﬂ@d&&ﬁt&(ﬂishIp M tedysgeded B D, ElPettie first
respectively provided gui de channel d connect ed at _the St s by

way of the € iGhapBRhéct iBACIE e BVJB?@W toutt SiRE" Pt Holly' 25 can

be seen iEr orRdrbQIHRS Hb¥ and éﬂth@@@rﬁtr@ﬁd{;@ﬂe%rﬁf 8ss- ﬁ?@é@@rn@vervﬂh%%ecb*ﬂ@ 30
spacer body 23 is arranged with ween the runs .2 and

def | ecti on &Wds ah@npebdud cthiess és C qrovided & qaieet £lomens %%é@hlﬁhenb@me@n t he

spacer bOdyéﬁéy%@% h}ﬁ [fe?'wgf[y%gﬁglr\?gg%c %ﬁegs ’i‘B%F I@EPﬁgrft lﬁcf%k[%]ctar S

5 respectiv are respec arrtang
gui ded in the e sleucthaar{ebt Ehﬂ)wn?hére)FdJMe tt:lnattkqtar]pﬁobartg1eommertgeqbdzotthens 24

at the underside r se_t' I hav i de ecti 25 which is like a
circul ar ard€gh&4 ﬂ'%éézﬁy‘é’ayrﬂ@?ﬂ%' érﬁﬁﬁ é %2 bet ween the gui de
units 728, 7.2, Shid,exploded WieQUIriAS FRirk0518hAdee htntceefhde%ow SHhewe peway
of exanpl e how a line guide system1l according to the invention can be

i nt egrat ed iS¥UYstere aplgeinendttlsi rlidAscusieat i dn M Wisdan Basber aindivadual

fgp.erSt ruct r%fa%r&% O&hmgmérﬁﬁ mBehbae st aldateh MidSq fa onlyusar over
gionis s us only

construction. Thus, generally and also in relation 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.



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 dinmensions. The nachine installation Mcan be a
substructure for for exanple a floating crane. The fourth enbodi ment of the
| i ne guide system1 here is arranged 15 pgtween the base B and the
structure A wherein, to better illustrate the |line guide system1, the
structure A is |iTotedimél &td vetarp armel iangegipdtdecesy e fiiont duidesupbssibl e

to clearly seeg the brackets 16 . ich the structure A rests i.n the

i nstal | ati off"Ho%1% F‘%tr@l'n%u'\gﬁingr%ﬁ}?%ﬁ'geggr?a%} Sé{“ r\Aa pE%Wﬁgg?]e(Sﬁ
device S fomn sgbRptAkE®h 00 wARRESRARI9fdithackame mulLdeR0sy sheim tidtn or
on the machi ne structure (M. Figure 17 shows a cross-section_al ong
section |in@ HPIUFREPGUINE RSPt ANA PIIFASYIVEW B8R ! TR 3 $liNGGHie dyst em
1. Al'so §h0\megﬁ/ BoS&ltb@Nol tHaenérd Id%llésrclh‘?:lfiﬂﬁ%‘igcﬂet&rn‘%@@&@@ it gme,

brackets 16 and reproduced in Figure . Figure 18 clearly shows th
structure i nwiprianspiptlestfpeains|2b 2enbodineeein O prisdedtiate 2§ atddesgrd @tine

which is fitt I i.ne. inst | O - hi e, a re are
two gui de cf?arggcerjl'%é?@?%%gg%nréa@eeg%ﬁec %nvg%%%@ug%ﬁng;.1Mﬁ|§fgpﬁ§t%e
first strandse3r danhdepiiaspicacedl. 1. g henfba siregtly deeohfaomethsa shapadft he
second strands 3.2 can be djsplaced in the second gujde channel 7.2  Thus
The Tourt h HBHIAACtoF2 Eh S [ie oGl B/ % & Brics2Pess PHLT b ekl
second egbodjrreat - Rhry BAgld Aghd@IbaBNEYS tRENCENSROWMLIHE UNitg8resnd f@ &arfrom
the point of view of the structure in principle. In the fourth enbodi nent
of the |ine ayielengy&teim Nerecited @royideddiv wadf AN elegtraniy ool which is
substanti al erotlf?F‘tgl%F sﬁ@%sﬁ ctions, wherein they are 21 of an elongate

s 3.1,

shape and the ‘strand .2 are so fitted into the guide channels 7.1,
7.2 that, advant ageotrstd/enmbadégant of aht hieef guideisysedmfont Egweswring3 t he

strands 3.1, 3.2 respectiyvel ear Wi,ith their sharter. side against th

Fadi al - cont sed PIEEE ob3 I ERkORt RbeR e T de e SRt &g 5
so that 15ri ¢id@ral 4T @) cesn aeHIHdrB0a URRPEH$®| geRBEModiebaeen adeft@etiyon
arcs of the first strands 3.1 and the second strands 3.3 can be m ni m sed.
Here the strdfoesl petwieon dhe dspddyid<l 9f the fitet poPRdef3d PRAL{ U

chain 26 wi thechpin: hi nk; BPIEIR 3o AkkARGES o) Rotdiacbie pkdessyss eyl

pivotably parallel to the rotary axis osSible to see fromthis
| ongi t udi naltosponiidm fohéhstprestubed afonfibe et két el Geusictiebr essnaiairged

o e AR 8D A JBB AT o Sl P RS B S B B R
al so proui degghrasuparthaf thdetceanedkizen seeCinSgufddr sfdtbrentreaentibeger
machine | nStd(’%He%tsEo?\g \Mhile 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
25 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 channet 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
30 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.



22 Li'st of reference nunerals 1line guide system 2. 1front connection poi nt
52. 2rear connection point 3.1first strand 3.2second strand 3.3third strand
4. 1first run 104. 2second run 5deflection arc 6gui de system

20

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,

5 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

10 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

15 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

20 system 1 in or on the machine structure (M).

Figure 17 shows a cross-section along section tine H-H in Figure 16
with a plan view on to the line guide system 1. Also shown is a section line
I-1 which is passed through one of the brackets 16 and reproduced in
Figure 18. Figure 18 clearly shows the structure in principle of an

25 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

30 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



7.1first guide channel 7.2second guide channel 157.3third gui de channel

7.4f ourth gui de channel 8.1front guide unit 8.2central guide unit 8. 3rear
gui de unit 209.1radi al contact surface 9.2peripheral contact surface 10stem
bar 11ltransverse bar 12annul ar gap 2513abut nent

21

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,

5 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.

10 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.



14circular rail 15.1 axial rolling bearing 15.2 radial rolling bearing 15.3
pl ai n bearing.3016brackets 17.1 lower half 17.2 upper half 18push-in
connection 19cover el ement 3520projection 21slot 22sliding guide el ement
22.1 sl ot 23spacer body 4024ring portion

22

List of reference numerals

line guide system
frent connection peint
rear connection point
first strand
second strand
third strand
first run
second run
deflection arc
guide system
first guide channel
second guide channel
third guide channel
fourth guide channel
front guide unit
central guide unit
rear guide unit
radial contact surface
peripheral contact surface
stem bar
transverse bar
annular gap
abutment
circuiar rail
15.1 axial rolling bearing
15.2 radial rolling bearing
15.3 plain bearing
30 16 brackets
17.1 lower half
17.2 upper half
18 push-in connection
19 cover element
35 20 projection
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25

21 slot
22 sliding guide element
22.1 slot

23 spacer body
40 24 ring portion
25 guide projection
26 line guide chain
27 chain link member
a succession direction
45 d rotary axis
A structure
B base
E.1 first plane
E.2 second plane



gSguPde proj ection 26line guide chain 27chain |ink nmenber asuccession
direction 45drotary axis Astructure base E. 1first plane E. 2second pl ane
E. 3third plane Fconnection flange Mrachine installation
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3 third plane
connection flange
machine installation
connection device
stairway
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Sconnriecti on device 5Tstairway 24 CLA Il N S 1 A line guide system
‘(1) for receiving and guiding supply |ines between two connection points
(2.1, 2.2) which are novable relative to 5 each other in a circular
nmovenment with respect to a rotary axis (d) over a rotary angle range,
wherein the |ine guide system (1) has ameglongate strand (3.1, 3.2, 3.3)
which is coupled to the connection points (2.1, 2.2) and at or in which the
supply lineglgdmsbe arranged in guided rel ati onship, and the strand (3.1,
3.2, 3.3) is reciprocatingly displaceable guidedly over 10 a circular arc
mnthln the rotary angle ran formn first run second run

t A

L1,
(4.2) and a defl dct folNRrI¢e)SYSEiRe rtrﬁréelwr}gslaggngbg&g)rg&prp%ynes

toget her, Eﬁ?@%&ﬁﬂﬁ@%o‘nﬁe&ﬁ@ﬁ ;schﬁfse(.@rle .@rzqvmec% ate IR8SAbIEVRISGVANRES, @
first stran and a second strand (3.2), which are arranged coupled one

behi nd t he @&ldbrothes in a CIrcuIar MAOYEMmenty iitde respeck o &c cdedy myls 6dcpyemnal

characterise t ( , r rr

relative to g‘é 'ﬁ éﬁﬁlerpgi %gém tohoel lml‘%‘yawc%h%%se%ggc ﬂQ?ﬁag] %E@?a(%q axi s
(d). 203. Adtiarel guildes. sysst:em&ndonsdmtgplm ted ehercdnoectednapoins ¢hat, aztzerl sed
in that there are rowde ich are

of strands (3.1, 3.2, 3
coupl ed one Acheha t”Plé‘"rBF]PléE Dg\f é? CaRg¥d 25k . g 'Pe@é{p?gée{%?oé‘é tProt her
axial Iy or ra@ gld ytrwhbh 3, @seegts,t? n_:,h@crp%@étyngwlossd@l&eataé@uid*edwnﬁ/egw de
system according to one of clains
10 a circular arc within the rotary angle range, forming a first run (4.1), a
second run (4.2) and a deflection arc (5) connecting the first and second
runs together, characterised in that there are provided at least two strands,
a first strand (3.1 and a second strand (3.2), which are arranged coupled
one behind the other.
15
2. A line guide system according to claim 1 characterised in that the
strands (3.1, 3.2, 3.3) are arranged spaced relative 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)



chardcterised in that 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 firgt strand (3.1) is arranged
stationarily relative to the front connection point (2.1) of the second
strand (3. 2)havied thase rggJi(ﬂ@I‘LB’GthN\“'d@'] umet otakioodlhameovailat ietatald yo racibl e

relative to ch ot her th r to_the, rota a (d e t to
t he d: \rlecti oﬁ%f vy %J%ém?gnto( ESS“ a{o FInFXigu CQ Lﬁ/tre%%es%) C?Bh%ghtelgépﬁp?fc
unit (8.2) andcasdieanayuai fentguide(8ni8) 8. Mher &intraihguidie emit (RpneetliDregoi nt

(2.1) of the first strand 5 (3.1) is fixed to the front guide unit (8.1),
the rear corfEEeiBH Bornt W@?rg)" frpiet £PRRICtOy BRHAT (3 1ﬁ)ofatr'i‘(§E fise sf;r,a@,qit

connecti @n ﬂ% id %xééi thtHehﬁ'o%'é“E_;QJ’@e sihfangl 1, 3tr?é rée§r éd)ﬁ‘f?&t{o‘ﬁ b&igr gendy al

guide unit ( and the rear connhection point . of the second strand
(3.2) is fi safct heofitstestraszt (gui)denditine f(c81t3<)onrmaonﬁp¢mhé2gu|cm‘etra/se@md

according to,claj ?}42909%&%%'[ & g?e(e%waF fatet it fAé?l:}tar%”trq ré'grl E?r(r‘?ecpon

arranged st ationa on ‘a bas

accordi ng t oahalm2 orthel@icond sthardacd. el is fded I‘aotthatrearl‘]gug;l@l ldﬂt gaix)s (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

surfacesg a peri pé‘eAarineCQuh@Céys%é%fé‘(%r&l%gzﬁo aRthag IdiRle 60 aC thsufHeace
(9.1). 8. | ine gui de system according to claim7 characterised in

that the 20 fascmtt@undesmrt 8ds is @rnanggdytagpaaiidedn fopasehBrwo runs (4. 1,
4.2) of a strand (3.1, 3.2, 3.3) are arranged spaced relative to each other
coaxially and radi aIIy relative to the rotary axis (d), wherein the
deflection arc (57} hrllrdaggmckevwsteneaccad‘cl&ig spatimgsafr ¢lben conhacctsigddaces

from the onegiideqiblick®ubies ey, §.3) of S (Sl Wh (41, (ofhedlastid
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).



25t'hé guide unit (8.2, 8.3, 8.1) for the second run (4.2) of said strand.
9. Aline guide systemaccording to claim8 characterised in that the
contact surfaces (9.1, 9.2) provided for the two runs (4.1, 4.2) of a
strand (3.1, 32, 3.3) delimt a guide channel (7.1, 7,2, 7.3) for said
strand (3.1, 303.2, 3,3). 26 10.2#A line guide system according to
claim9 characterised in that the connection point (2.1, 2.2) of a run
(4.1, 41) is respécti et guidexsgbtem bbeomdad & claont@chasaatéraeas (Othe) the

associated with said ru 511. A i ui de s.ste .according to
one of cl ai rﬁ:é’nﬁe%orl(ﬁ’oérﬁaﬁ?a&tezré%é% 3 AU Hgr 'tﬁ(rﬁg%' EeeSpﬁﬁ%lY%l éxeff?%cébe 8. 3)
are arrangegah| @ohtdssuplaagq o( B ddsdeedteendtie ghr fuh (4.1t Be2y. ot ary axis (d).
12. A line guide systemaccording to claim1l charact erised in that 10 the

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

gui de unkt (8.2) and thmelgqf%@uws%ew dcdofudh, abeoBuRE edaliftak! ehalhy

novably on the base I 'ne qgui e system according to one of clains
4 to 12 15 cthazcdetieed sredthahtlneha;umielemgtm(@e1u6l2,58(38 dre 8r2ng8d 3y afiest

Bl ane (. 2) PBe beridi PERT G Ot Rt €25t R BV on (d). 14, Aline oui de
system according to claim 13 characterised in that
12. A line guide system according to claim 11 characterised in that
10  the front guide unit (8.1) is fixed in position on the base (B) and the central
guide unit (8.2) and the rear guide unit (8.3) are mounted rotationally
movably on the base (B).

13. A line guide system according to one of claims 4 to 12
15 characterised in that the guide units (8.1, 8.2, 8.3) are arranged in two
axially 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).



20 the front guide unit (F.1) is arranged in the first plane (E. 1) and the
rear guide uniit (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 firstpgtrand (3.1) in the first plane
(E. 1) and 25the front connection point (2.2) of the second strand (3.2) in
t he second pl ane (& 2 line fduidd systehne aeaerd@ld doi gecumit clggng) 1 to 15

15. Aline i : r.di j r i c acterisgd in
that the fr o GurtEcam bt P el ardsSioribl St 304 p)
and the centaralatguthdenteimhited &n2lyor drivetlabitedal | y novably nmounted on the

base (B) and the rear guide unit (8.3) is rotationally novably nounted on

the front guide unit (8.1). 27 16. A line guide systemaccording to

one of chkaims 1 toy 1% ghat agligei sestehn sfa@f-diRe tholaky inglzgneanges ak the
strands (3.1, 3.2, 3.3) are abutnent-limted and/or drive-limted. 517. A

| i ne gui de istresheacedridi MgttRyoyiedopt deaFtnt®r101® sti@neheat-deteri sed) i at hat
provi ded at . .3) 4l 5 a c 3) for
spacing its érp‘éﬁg (':ElchiLy @S%W?ﬂ%&@éﬁ@#%o@y?ﬁ é'%)l’r gﬁg@d%ﬁg?ﬁg?ﬁ@?h?& runs
(4.1, 4.2) andanged betwasn thee ofing be 1def Prattdam drecinéBle amdhe defteivinealct o

t he displacengnt pf sai rand (3.1, 3. .3)....10 A line
Ui de. syst orieactst i e e isidieeRt 004 SR & PRE P thar there
are provigded 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 arrahfed ilfe @idResyeem gcerdp®)tognielsdi sisimgedblty ild

opposi te relafj9ashisRqtinehet Rhefl atd VeolieBath AF&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

15 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

20 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.

25 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).

30

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



19." A line guide systemaccording 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 20
arranged between the runs (4.1, 4.2) of the first strands (3.1) and the
second strands (3.2) respectively and at2ghe end on the inside bearing with
pl ay against the deflection arcs (5) of the first strands (3.1) and the
second strarsi{@ 2f ingdepedenveltpe IB20QUIdR Y€yl d@reyTemget obaiphly to
one of clai t C ' ' 1t he c (23) is in the
formof a c%{a:ltyvv% ﬁé%%h;?ﬁ{ﬁqi'hﬁfé@ﬁgeﬂreiétmﬁ%é gﬁteﬁgfer gcﬂzagﬁ%ﬁi d in the

| ine guide system (1) pivotably relative to each other in parallel
relationship wit he rotary axis (d). 30 , 21. A_line guide system
according to oneh%% & dinfs %”8% Eﬁé@ﬁbrggF%pF§b§oiﬁ”@h§F Fﬁéngtﬁaﬁas%GB.L
3.2, 3.3f ar@gdreskeckivelthat & hhe of &inetion dénee gg? der abahsia(igdépn Whidy
chain |ink nmenbers (27) which in the 28 position of installation in the

| i ne gui de SPSNERTIPN Yo BaghinghgedCpirediBbly rel ative to each other in
parallel relationship with the rotary axis (d). 22. A line guide
system according to one of clainms 1 to 21 5characterised in that it has a
connection device (5) for its installation in or connection to a machi ne
structure (M,





