1 2132973 " AN APPARATUS FOR GUI DI NG FLEXI BLE SUPPLY,

LI NES" .This invention relates to an apparatus for guiding flexible supply"
lines held by a guide chain which is connected on the one hand to a

stati éJy connection point and on the other hand to a novabl e supply point -~
.5 and whi ch the excess length is taken up and deposited in a | oop -
during novenent of the supply point. Drag cpains of. this typ of a
plurality of chain links wi thin which flexible supply lines dgﬁ%hb%%ﬁ (see
German Gebrauchsnuster No. 6;604, ,853). 10 M ni mum bendi ng radii which ngﬁt
not be reduced are deternined by the nanufacturer of such supply lines ta
ensure reliable transportation of the nediumto be conveyed over a | ong
period. For this purpose, the chain |inks have stops on 15 which the chain
i nks rest and whi tANt{ APPARATES pFOR cGUIDING dFBEXIBBE nSUPPLY f LEINESY bel ow a
certain radius of curvature in the region of a loop. It is therefore
necessary to produce different chain links for various prescribed m ni mim
bending radii of the supply lines. 20 This makes the manufacture_and
storage of the chd?hlﬁlhRSGQErynekﬁéﬂ§P§et°|§n|QPHFEGtH§C€Q§a@?lébnsbserve
precise tolerapges,ipn the sfops.to o peci adlus of curvature
Moreover, it h geﬁé%ﬂefﬁﬁﬁai¥ fnes Gﬁgéebgt Bpguife ?égsgh GBr¥Sgreatly
at the high

connected on the one hand to a stationary connection

&

(M/ point and on the other hand to a movable supply point
| .5 and of which the excess length is ﬁaken up and deposited
in a loop during movement of the supply point.
Drag chains of this type consist of a plurality of
chaln links within which flexible supply lines are
guided (see German Gebrauchsmuster No. 6,604,853).

10 .Minimum bending radii which must not be reduced are
determined by the manufacturer of such supply lines to
ensure reliable transportation of the medium to be

o conveyed over a long périod. {
For this purpose, the chain liqks'habe,stops on'

15 _whiéh the chain links rést and which therefore prevent
the drag chain from falling below a certain radius of
curvature in the region o£ a loop. It is therefore
necessary to produce different chain links for various
preécribed minimum bending radii of the supply lines.

20 This makes the manufacture~and storage of the chain
links very expensive. It is also necessary to observe
precise tolerances in the stops to obtain a specific

radius of curvature. Moreover, it has been found that



frequenci es ‘and speeds of .novenent of the type to be encountered, for
exanple. in maintenance.devices on open end spinning machines, so that the
radi us of curvature 5 ‘predeternmined for the guide chain cannot be N
guaranteed for a long time. The object of the invention is therefore fq"
devi se a -hol der for guiding flexible supply l|ines which avoids these(
dr awbacks. 10 It is thus proposed according to the invention t
curvature of the'Ioop shoul d be predeterm ned by a deflection chain wheel
which-is supported on.one part. of the gui'de ghain so as to unroll freely on
this $art of the chain and be entrained by novenent of the QU|de 15 chain.

Cbnsequently - I tepie enQEoPHGEEQaEEr%sQ¥& ¥@%§hgﬁﬂ§ﬁﬁﬁ escri bed

m ni nrum bendi ng ra ius o e su I nes 1s not dtce but the chain
wheel ‘which supgeequentteguata sbae@slmtdwvmédecdﬁ afh¢ agipe) doopeed by the
| oop. "The chain |inks need not therefore have 20 co-operating stops and
can be used for enbeuntetedar ted exmmpnqlbﬁmchaiptenhnceﬁaevﬁeesupmlppbmnes _
such the guide chain is provided with'a smaller or larger chain wheel as
required. Overeddr ésénngnef meﬁbmesessq'» stha®ithel 1adisis af oW vaase '
m ni mum_bendi ng rag f.or, E g ﬁs he torsion stresses produced by
over-stressihg, PRR Eﬁeéﬁﬂlg@dt g SE#S'E)I?“ % cSNALP | GanRQT (BE, PHITARERES: her
and t hus |ncrea%%;fgr& gg Epﬁestress |n the supply lines: S '

N " The object’ of ‘the invention is therefore to devise a
-holder for guiding flexible supply lines which avoids
these drawbacks. _
s*jn It'is-rhus proposed aécording to the invention‘that
. the curvature of the loop should be predetermined by a .
'deflection chain wheel which is supported on one part of
the guide chain so as to unroll freely on this part of
the chain and be entrained bf_movement.of the §uide
15  chain. 'cOnsequently. iﬁ is not the chain links which _
ensure that the prescribed minimum bending radius of the -
suppif lines is'not reduced-but the chain wheel ﬁhicn
supports the guide chain in she deflection region'forned
by the loop. The chain links need not therefore have |
20 co-operating stopsiand can be used for the most varied |
~minimum bending radii of ﬁhe supply lines such the Quide:
chain is prov1ded with a smaller or larger. chain wheel
as-required, Oover- stressing of the lines is- avoided by
'observing.these minimum bending radii for a long time.
25 :The.corsion_stresses produoed3hy o#er-stressing. which
'cause'the supply lines to lie on top of each.other and

‘thus increase further the stress in the supply lines



do not occur in the supply lines either. The chain links do. not'thereforé
need to .have separating webs or the |ike between the i ndi vi dual supply.,
_ Ilnes/§o that, when using the chain wheel accordi'ng to the invention 5

whi ch U|ded freely in the, loop of the guide chain, not only can snaller
chain s be used but these can al so be even S|npler in design. Depending
on th ength of ‘the noverment secti.on and dependi ng on the design of the '
gui de chain and dependi'ng 10 .on the-drive of the guide wheel t oget her mnth
the | oop forndel wyttdecyri te theai syupply nbines either agcthss ¢haime chain -
wheel has a gui-de neans. .This guide neans can be designed in differenQyy
‘ways, but shollinlkﬁr@@u%@tnﬂm orereedntehave seRarapingiweld® Qfuide ~ . -
chain and the 15 chai n wheel . AccprdtW£E§C)e%§)gIerred enbodi ment of the -

3} cS4P

‘invention, thEhenhhike petyeen the .ind Y phAneS B9 R4 on is not
other  desi red «F‘%?u%‘ié%ﬁ?ﬁge%mbﬁaa% EoftEbind ] ag bR BRI A
e (10T pdr ovte, FR°uBidaEPeody 1A TERR VLGN 20k FRE Y SN R POTES
e gk rombdas eptor Sl emsons sl dog ol i
be. arranged |slgbebbaseeﬁogimﬁpechﬁmnay@ﬁ@b or in the chain mheel itself.
Dependlng on the length of the movement section and o g;)
dependlng on-the-des;gn of-the guide;cha;n_and dependlng
10 on_the-drive of Ehe guide'wheel'together;qith.the loop
fo:ned.by tnefguide chain,_it'may_be,advaniagedus if the
;chain nheel;has_a'guide means.:,Thie-éuide'means can be |
-deeigned in-diffetent.ways;_but shonld_p;oduce ninimai |
friction during.movement of the guide chain.and the |
15 chain wheel. Aceording ﬁo-a:preferred embediment of the
.1nvention, the chain- wheel is arranged vert1cally, but
the invention is not- restrxcted to this arrangement.
Thus, the chain wheel can also assume any other. desired,
for example even oblique, orientation. _
20 . A horizontal arrangement of'the-cnain wneel is
extremeiy advantageous for many putposes.as it is . |
-'particularly suitable for an under—floor'iné;allation.
The front face of the chain wheel is nreferab;y designed
as a sliding face by which the chain wheel is supported
'_25"6n rolling Bearinge and theSe'bearingS'qanfbe arranged
" in the base for the chain wheel or in the chain7whee1'

itself.



4 In practice, it is advantageous if the Iald out guide chain is located in
a box-1ike. rail. In this instance the gui de neans for the chain wheel j

preferably f or med by a box-like rail which holds the 5 guide chain at
in part. If the consumer requires a | arge nunber of supply. |ines, - the
chain has:quite wde chain links. To reinforce such chain links, it is—
usual ‘to support:themin the transverse diregtion by webs. In contrast to
the 10 fornmerly conventi.onal guide chains in which these transverse webs

are required even wig gyééﬁ nqkl P?q ebﬁsa |qhgaigganﬁughe supply_*

| i nesysT hese transverseé mebs onty ave ect o ani cal

reinforcing the gudide Whih Iilsﬁli%catﬂae ighal 'lbo‘ikh-QQ'ke' gall. pr@hei:ﬁh?lsy o
designed With several tracks in adaptation to this division. Wth | ar ge
chain | engths ankhdtamgee diie guidd meanst for adeachajaowheel dsseparate
guide chain is provided for each track of the chaiin wheel. This pernits
further standar @eefieably fiarmeghdin 4 |hﬂ&512(kmlellﬁ-gwhli¥6hrrh9&ﬁacltbee even
nore €econom ¢ éﬁ%d neans for the chain wheel can be provi ded between

t he. gui de cha nsg "@H’eﬁ dhesastedd P8 %e a solid wheel in each case as

Iy suff { the chain wheel 5 desi aned h
chai 1 ahoel dceor di rhf 198 HENIRABR FARUM SEhe NB59 % RE Lo r AR BRAT Y

pernlts the de3|£ghégmyéﬁge guide chain has quire wide chain links. To

N _ reinfqrce such chain links, it is ﬁsual to support them
" in'the“transVerse'directioa by webs. In contrast to the
iU_ formerly conventionai_guide chains in which these
transverse webs are required even with chains of'small
- widths, to avoid damaging_the supply lines} these
transverse webs only have the object df mechanically
reinfercing tﬁe-wide chain links. The chain wheel is
15 preferably designed with several- tracks in adaptation to
- this div151on. With large chain lengths and large -chain
'fwidths, ir is advantageous if a separate guide chain is
prosided for each track of the chain wheel. This
| permits furrher standardisation of the chain links ,
20 making the manufacture eVeh more economical. Guide'
” means fdr_the chain wheel can be'provided between the
guide chains.. | . | _
‘The chain wheel need not be a solid wheel in each
case as it is generally sufficient if the chain wheel is
25 designed as a ring. |
The chain wheel aecdrding to the_invention_in the

 loop of the guide chain permits the design_engineer



5 to design the chain |inks of the QU|de chaln nerely according to t.he
requirements with respect to di mensi ons of and | oading by the supply I|nes

t hem whereas the prescribed nininmumbending radius’is 5
irrelleVamt. It is sufficient to use the correspondingly dinmensioned chain”
wheel N-6r the respectively prescribed mnini num bendi ng radi us. The gui de .
chai n need not be exchanged either if an agditional supply line requiring a .
l'arger m ni num bendi ng radi us: than the previously 10 provided supply lines -

it reont | B ndiah " Ehe ERAH"SASREHET E*a%iéﬁidé’ﬂ??%ﬁeﬁ%%% Gier . Aesphe
chatin 11 ks dgcRgkalatebOLEeaRYy BREALE W ELN | PIUBLEIEL g thillaf SRR°CT 10

t ol erances, -any I ca I ons er eo wear

rellablllty O g0 a dpth r o] t p s gui ded
t hrough t he géfdgﬁgthﬁalﬁ?eb?nsgﬁt?ggﬁ%g ?iﬁﬁgtgg?ggwl%Hn%égﬂdetalI -

hereafter W tpheebgsctRe pPeSEPOHLATALAINGNA Séﬁ&&ﬂﬁsraéﬂus jsFigure 1is a
side view of a guide chain.with a loop arranged in a vertical plane which

i s supported hyrabeeantlar 1ehasnsubettiantotdi aget thé heot aspéna@ingEygure 2
i s a cross-section of a detail of a specific enbodinent of thé apparatus .
shown in Figudéméns2ened cﬁagnruheelsfarstUe vespectively phescopilkedf use
of o

minimum bend1ng radius. The guideﬂchain:need not be
' exchanged exther if an additional supply line requiring 'k“%_'
a larger minimum bending radius than the prevzously :

'.do provided adpply 1inee.i57uéed'in the'gnidefchaln fo#'the

' _consumer later on, but rather it is sufficient to
‘exchange the chain wheel £nr one of ‘suitable diameter.
As the chain links do-not‘have'to-meet-any'partiCular
'tequirements with respect to tolerances, any

15 fmodifications'thereof by wear'do'not'affecﬁ the
'reliability'of bperation'and'thelprotec:idn of'ﬁhe
: supply lines guided thnough theiguide'chain. '; : B ;;} |
| The'invention'is illustrated in more detail
heteaffer with :eference te;embodiments analdrawings.

- 20 Figﬂre”l?is a side view Qf'a'gui&e chain:Wiﬁh a loop
arranged:in a'vertical_plane wnich is supported by an
annular chain wheel accordinQItO'tne invention.

_ F1gure 2 is a cross-sectlon of a detail of a
- specific embodiment of the apparatus shown in Figure 1._

25 Figure 3 is a side view showing the mode of use of

the invention when the COnSumertia-movlng-horizontally

and the loop of the guide chain is vertical. -



the i nventi on when the consunmer is noving horizontally and. the | oop of the
gui de ‘chain is vertical. 6 Fig. 4.is a cross-section through an
enbodi nent of thée invention-which is particularly suitable for an e
under -fl oor arrangenent. The apparatus for guiding flexible supply |ineg;
10, 5 11 and so forth, is described first of all with reference to Figu j
1. These supply lines 10, 11, 12 * (see also Figure 4) which connect a
stationary connection point 1 to a supply poignt 7 novable thereto can serve
for guiging el ectric current but also a 10 gaseous, powder-formor liquid"
medi (- The - suppl y- Ipi@s '41Qus‘Jal,crib%safs%dl‘i'o@ﬁ‘iﬂr%ubheaﬁh@hﬂoh&ﬁﬁgtzgfo‘c a
‘gui de chain 2 whose |length corresponds to the distance to be bridged over
when the supply. yhe ninvlertidmediizt i3 igay tdehlaedyt isodtadlie FogDha fromthe
connection point 1. 15 The excess length during the novenent of the supply
point 7 is takemndgedrflodn@rngdrert.si ze t hus changes as a function of
the change of position of the supply point 7. The |oop 21 surrounds a

chai n wheel 3 whi ch ThRyRRRALAREYS £are aHiddmg ifiliexilbd ecisypplyi Ali5es8018% t he
20 guide chain 2 and therefore rolls together wth the guide chain 2. As .
the consumer 12 s INE AL EW Hheris Bgsqnibed, fieaEt af ﬁgilnf“ﬂ‘_ the chain

wheel 3 1s arrangefl ¥&idd & 'Pigurd'd SN ALY Sipply 1ih2E 10, 11, 12

U (see also Figure 4) Which_connect-a_stationary

'-connediion poin£ l toa supply point 7 movable thereto
can serve for guiding electric current but also a
10 gaseous, powder-form or liquid medium._'Thé supply lineé'
10, 11, 12 are éuided in the chain links 20 of a guide
chain 2 whose length cor:esponds'to:the.distance_to be
bridged ovér'wheh the supply ﬁoint.7 is located in iﬁs
end position most remote'from-thé'connection point 1.
15.The'excess lehgth dufing the movement of the sﬁpply
'pdint-7 is ﬁéken up'in a looé 21.whose size'thus changes
G : '. as é'funcﬁion of the change of position of the .supply
poiﬁt'7. The 1odp 21 su:rdunds-a chain wheél 3 which
'..engéges by its teeth'30 with.fhe'chain ;inks 20 of the
20 guide chain 2 and therefore rolls together with the
guide chain 2, As the consﬁmer ii'is chafed higher
than the cbnnection boint 1, the chain wheei 3 is
‘arranged vertically.- The chain wheel 3 -in the
embodiment illustrated is an annulus in order to save
-25 material and-weight. | |
As shown in Figure 1, the chain wheel 3 is looped by

"the guide chain 2 in the deflection tggion. As the



embodi nent illustrated is an annulus in order to save 25 naterial and
wei ght . _fs shown in Figure 1, the chain wheel 3 is | ooped by t he guide .

“chai \n the deflection region. As the 7 chain wheel 3 rieshes with
the . dﬁé% chain 2, the chain wheel 3 is forced to follow the noverent of ~*
the s y point 7, the rolling speed of the guide chain 2 and thus of-  the
chai n-wheel 3 only being half as nuch as the 5 speed of the supply point -7,

as the path covered by the supply point 7 ¥s divided between the two
portions of the loop 21 of the guide chain 2. Wen the supply.point 7 anes
awnay fron1thecaaannwhbeel33meeheenwmeh theegaidedchainhe,uppercn@iﬁldnqg;
10 the guide chain 2, and causes rolling of the guide-chain 2. During the
opposi t e novewbreloB tkefoupptlytpofalldy the mopehnenpoofit theasuppdy t he
guide chain 2 by pushlng Onving to its dead weight and the_weight of the
supply lines pgln;17.12 gngoddingr speedcofntbaaguddeychain 2 andecthusde
chain 2 sags, hat f.the 1 of the gU|de chain 2 -
g

lie on each of GUFPﬂgntﬁ esgo tlOgﬁogﬁﬁﬁﬂthgfghéssﬂﬁﬁPnﬁs R®e chain 2,
mﬂ%nﬁﬁ%ﬂﬁ%ﬁﬁ%% B R bR (1
supply- lines 1Qn013 pb3ntP9i 38 BEOYGEH: between the ‘two portions of
the loop 21 of the guide chain 2. o
When the supply.point 7'moves away from~the chaia \“) :
wheel 3, a tens1on is exerted on ‘the upper portion of
_'10 the guide chain 2, and causes roll1ng of the guide chain
2. During the opposite movement of the - supply point 7,
the supplyipoiat.7 acts on the guide chain .2 by
pdshihg. Owiﬁg to its dead weight and the weight of the
| supply lines 10, 11,112-ahd so.forth,_accommodated-by
15 it} Ehe:guide_chain-z sage, so that_the two portions of
‘the ‘loop 21 of the guiée chain 2 lie on: each other
during the pushing movement. The sagging gulde chaln 2, L;)_
however, forms the radius of curvature predetermined by
‘the wheel.so that there is no:risk of the permxsszble
20 minimum bending radius of,the'supply lines 10, 11, 12,
--being reduced. | |
‘During the movement ofrthe;euppiy boint 7, the guide
.chain'zfis,depoeited'in a box-like rail 4. Depending on
r.the 1eng£h of the guide ehain.z, this involves not only
25 the éortion of the guide chain 2=5etween the'connectibn
--:point 1 and the'chaih-wheel 3.but,_particﬁlarly during

- the pﬁshing-movement due to the_weight,'also;the-



Buring the. movenent of the supply point 7, the guide chain 2 is. dep05|teg

in a box-like rail 4. - Depending on the Iength of the guide chain 2 )
_|nvoIves not ‘only 25 the portion of.the guide chain 2 between the (1% ;
conhection point 1 and the chain wheel 3 but, particularly during the =
pushing novenent due to the weight, also the 8 bendi ng internediate

region of the portion of the guide chain 2 bgfween-the chain wheel 3 and .
the supply p0|nt 7 with the supply lines 10, 11, 12 and so forth, arranged

e sawtdi ment | peadnddedingdi4d¢ Aotrdd k%e%e' Absfl}éie"?‘f SR dhe a“‘?{d??,ﬁs”’

g;teggsgtjeds fﬂ:é%%ht }%%@%V@ge] él{ﬁfrﬁ ‘ﬂ%al n eeI fhft %%gﬁ é)ure 13 2).

so that the box-yike ¢rd!sdpgly¥ "Fided ale) A1 IWraddsd Torthi Rrasgeds.

t he enbodi nent |Ilustrated éhe supply p0|nt 7 nmoves horizontally and also
parallel tothe. iﬁuit4-_kbmever It is also possible to nove the supply
point 7 over an inclined path and/or obliquely to the rail 4 if suffi.cient
| oopi ng of the chai rt[‘hmhesaidé; wall M0 f dehe minr 1A kes nadilni4t tied of Buchng
nmovenent of the supply point 7, the chain wheel 3 is noved together with
the QUIde chain Ive. trmnrﬂh#nenpqﬁlmﬁn;tx&iustnahedtﬂh;t it takes up
the two superlmposed portions of the guide chain 2. 'In
KN/ , ..,.this ggy,_the'51de wall 40 of the rail 4 also extends to
. the front faces 34, 37 of the chain wheel-B (see Figure
10 2) so that the box-11ke rail 4 forms a lateral guide for
| the chain wheel 3. | ' |
In the embodiment illpstrated{ the supply poiht 7
| moves horizoantally and eiso parallel to the rail 4;
However, it ié_also possiblé to move the supply point 7
15 over an inclined path and/or obliquely to the rail 4 ifi-
sufficienﬁ looping of_the_chéin wheel 3 by the guide
K chaid 2 is permitted. Dering movement of the supply
:ppint 7;'the chain wheel 3 ie moved together with_the
guide chain'zlby the”meshiné of the teeth 30 in the
20 .chain links 20 in such a way that it is invariably |
- located in the deflection region of the gﬁide chain 2.
The chain wheei 3 thus'ensu:es that the portion of the
guide chain 2 in which hhe'supply.linés_lo,'ll, 12 and
so forth, arfanéed.ih it are most at risk, namely its
25 deflect1on reglon, 1s supported so that.the prescrlbed

minimum bend1ng radius of the supply lines 10 11, 12

etc., can never be reduced..;



20 chain links 20 in such a way that it is invariably located in the

def |

tion region of the guide chain 2. The chai n wheel
thefpe tion of the guide chain 2 in which the supply.lines 107 11, 12 and.

3 thus ensur es that

‘arranged . in it are nost at. risk, nanely its 25 deflecti.on region,

orted so that the prescribed n1n|nun1bend|ng radi us of the supply

‘tines 10, 11,.12 etc., can never be reduceg. 9 If sufficient |ooping of -
the chain wheel 3 is always all-owed, thé gui de neans can sonetines al so be

- di'spensed with, ver

heavy guide’ chaln§¥esuﬁf%ﬁ1F8Fg§°?B ne éfth?h%h haj wh
the apparat us
apparatus in
at the greate

chai n wheel
substanti al | ypae&eeﬁsdrmy hhehgued CB@iaezcﬁéQHstRPWi‘Gh OYSE?énFa&'if'

engagi ng fromthe chain wh F%r t hi s purpaose, I s suf

xtr

advant ageous, artlgularl Wit h
V\glee? sis 3} ‘n

anFeReonotie U396, BIRhRTboHIRVERT ned Thed B8 i iRsnett ot -

§&8ﬁ ,ansggrogktgg gggggﬁ&igeﬁggéﬁea% @SQU|de means for thes'.

e’ provi to pre

gui de the chabs uheebhaibewneemstaoopaeaéhehh&nltbe éﬁparatw@oiber
enbodi nent with horizontal novenent of the supply point 7 and verti-cal

" design of a IegpaegeﬂsoahgnnagalﬁﬁguueeSentheueubpqqumhrmeg.nUWEShon'a

hori zont al -

R

95

9% -

apparatus in which the loop-21=1s nearly.unrolled with

 the suppiy'point 7 at the greatestadistance-from the

connection point -1, a guide means for ‘the chain wheel 3
should be provided to prevent the chain wheel 3 which is
substantially :eleased by the guieeiehein 2 from tipping

over and dis-'engeging'from the chain wheel 2. For this

' purpose, it is sufficient to guide the chain wheel 3

20

between two parallel walls.

Another embodiment with horizbntal movement of the

- supply point 7 and ve;tical design of a loop 21 is shown

in Figure 3. The supply point 7 moves on a horizontal
guide rail 13 while a link guide 41 with aVVertiéal
guide slot 42 in which the chain’ wheel 36 is guzded by
means of its axis 31 is provided for the chain wheel

36. The chain-wheel 36 has a hub (no: shown) for taking

up the axle 31, for which purpose it is either designed

" as a solid wheel or has spokeS'fer connecting the ring
" to the hub in the case of an anaular desiga.

* The guide chain 2 is_again connected to a stationary

- connection point 1 and is guided round a stationary

deflection guide means 14 to the chain wheel 36 from

a|n wheel 3 which is

icient to

Y

L



guide rail-13 while a link QUIde 41 with a vertical guide slot 42 in which -
the chain wheel 36 is gui ded by 20 neans of its axis 31 is provided fo;;{%; i
he; |

S

chai n wheel 36. "The chain wheel .36 has a hub (not shown) for taking up<
axl-e 31, -for which purpose it is either designed as a solid wheel or
spokes for connecting the ring to the hub in the case of an ‘annul ar desTtgn.
25 - The gui de chain 2 is again connected & a stationary connection
point 1 and is guided round a stationary deflection guide means 14 to the
chai rv mheel 36 from. 10 “whe e -the guj de chain 2 is guided via a

st ativemary chai WhERR the quide, Ehaimd ithignided wia tahétér\"BG&PﬁKtham

-'e'x'tgﬁifﬁheirmé'% r#’%i %ﬁ%"ﬁwﬂ iR 7o g, e embedtnBREr ot s

desi gn of - the i.n | u e 0 to the.
force of gravi ty e gwée C%H iﬁb?‘ﬁbe é%lazi Fl'nﬂggrie cggsbugagug duct

8, regardl ess Ostchﬁ 48 rpddibdd alhididtdri diliadth 43 GMACA Rolls3@heS
orientated (Figure-4). Depending on the anmpunt of space available and
dependi ng on hestgplonaty awhain wheeldf t3h dedithaldhd st detsulganb&t ehiehe | oop
21 horizontally. Such an enbodinment is shown in Figure 4. 15 In this
Figure, an encap@ﬂﬂgntipnuuﬁhesgq;#ncnhainj2 is held under tension due

: to the force of grav1ty. _ _
k~/ The gu;de chain 2 can be'guided'io ah encabsulated |
duct 8; regardless_oﬁ'the direction in which eheféuide_
10 chaio 3 or 36 is orientated.(Fioure 4). beéending on
' the amount of space evaileb;e'ahd:depending'on the
_application, it is often desi:eble to orientate.the 1oop.
21 horizOntaily} Such an embodiment is shown in'Figure
a. | |
15  In this Figure, an encapsulated duct 8 is érovideo '
 for accommodating”and guiding the chain wheel 36'and.the _
U ' - guide'chain 2, in which duoteS'the guide chain 2 is
' fguidedﬂin'such a wez_that'the two portione of :he'guide
‘chain 2 forming.the loop Zl_oannot-move further apert
20 than in the tensioned state. During the pushing action;;
| it is merely possible for the two portions to rest
against eaoh other as already described wieh'reference 
- to the.deéign according to Figure 1, where such resting
of the tﬁo'chain'portiohs.is caused by sagging.
25 According'to.Figure 4;fthe_duot58 is provided in the
ground 80 (i.e. under the floor). A chain link 20 is

conhected via a laterally mounted catch 22 to the supply



“for accommodating and guiding the chain wheel 36 and the guide chain 2, in
whi gh~duct 8 the guide chain 2 is guided in such a way that the .two -
porth ﬁs.of the guide chain 2 forming the loop 21 cannot nove’further apart
.2 dn in the tensioned state. During the pushing action, it i-s nerely ”
posstDl.e for the two portions to rest against each other as already - -
described with reference to the design accbrding to Figure 1, where such

. resting of the two chain portions is caused by sagging. 25 According to

Figlre 4, t hepdifit 8 E£6r pwhicHethénupper odacoowdDL (81 chasingler the floor):
" A chain link 20-is connected via a laterally mounted catch 22 to the Shggly"
point 7 for whongithdinpbeslatic82wval Fusthénsrellendgbearings 33 atasZe '
Further roller -bearings 35 can be provided between thi-s upper duct wall 81
and the upperpPtavidadcbgyweent hbighuppefindest wall 81 ang, the YPBeKt rat ed
under -f | oor arTsn ement _ of the guide chain 2 and the chain wheel 3, the
catch 22 is afP n8§ﬁ?o§7tﬂﬁ”Ehﬂechlﬁh%h%%Ei%fIink,20, so it goes without
sayi ng that, depepdi ng on.the, reciprocal arrangenent of the guide chain 2
and the supply potft theTplugrrated Bnder bl S0P TErenaOneRt OHE (TS radial |y
. external side h | dg chali : | tydi | 8.
~accordingly p g%?éegégght%gggécghg ﬁ%%gﬁ'%gﬁg%pgfdggujséﬁé%%%% %ﬁovided
above the fl99?:&h§5&hoﬁnth935§béaﬁfOEhQrcﬂ@fﬂ'ﬂfn&_20,:sq it -goes
_withdut_saying_that,_depending onfihe recipppcal' o | \u)
__.a::angement_of the guide chain_zjgnd the supply point 7, '
10 such a one can_also.be ptovided_oq:the_raﬁially_exte:nal |
side of the guide chain_2, The longitudinal slot 82 is
~_écqo:dingly provided_in the duct 8 which can_obbiously
also be provided above thg £loor within an installation
-or machine, = _ |
15 - “Iﬁ the chain wheelgis exchanged fb:_one'of a
diffeiep; diameter with radial guidance of the chain

wheel 3 or 36, it is sufficient to adapt the guide means

5 by adjusting a side wall of the duct 8 to the new
diameter. | o . B :
20 Apéording'tq Figﬁre 4,_£hé_end face 34 of the

annqlarfdhain ﬁheel 3 is désigned_ag.a SIidigg.face_on
~ which the chafn whéeli3 is sﬁpportéd.by roliing_begrings
35 (for_gxamp1e ba11s). ‘It is immaterial whether the
'bea:ings 35 areigrnapggdﬂin_;heLchain_whéél 3 of,ih the
'25, guide ﬁeqns_5; In #he'design iilustrated, thg.:olling
bearings 35 are arranged in the chain wheél 3 as fewer
beérings 35 are required in this case théhrin the case

where the beérings 35 are arrangedfin the guide 5.



15 - If. the chain wheel is exchanged for one of a different dianeter’
wi th radi al guidance of -the chain wheel 3 or 36, it is sufficient to
t he QUIde means 5 by adjusting a side wall of the duct 8 to the new

di afreter. 20~ - According to Figure 4, the end face 34 of the annu
chain wheel 3 i's designed as a sliding face on which the chain wheel
supported by rolling bearlngs 35 (for exanplggballs). It is immterial
whet her- t he bearings 35 are arranged in the chain mheel 3 or in the 25.

gui de rieans 5. 10 P dRSqULdd AR £ e WIS Yrldedd eBRADAIRYIING! ©

arrahged\ln t he chai'n ewer beari a e requiredsin th

case than in t heHASE WHEY. I e |
12 If the gui de%chal n 2 |slek?em(;r mgrdaiztr‘gftg%r gfﬁi%gﬁ fhgmlktsgelaﬂg §r6e5

due to the forceamod b Bdiverny nerd guddebendin/ey Aymubeigaede chain 2, a
mul tiple arrangenent -of |oops 21 next to each other is possible; 5 such a
chai n wheel 36, @xdrgjemprs mf dedpEn 2dactexte ftioe @aichn ofhient iEspesslibdeli gur e
3). If many supply lines 10, 11, 12 and so forth, are provided it may be
advant ageous Po wuaj@hafiahw@@e b3 deing W@Né-ld#é PReeaghlin |inks 20,
whi ch 10 transverse webs have the additional, side _effect of “separating the

"supply lines 10,de e?ﬁ?°“l3?¥ﬂﬁﬂi§?%x%ﬁ§ Figure 3).
' | If many supply lines 10, 11, 12 and so forth, are

H4

/ | | prqvi@gd it may be advantageous to provide transverse
‘webs for reinforcing the chain links 20, which

10 transverse webé havé the additional side effect of
separating thg_supply lines 10, 11, 12. In such a case,
it is desirable to design the éhain wheel 3 or 36 with
severél tracks. Such a design of chain wheel 3 is shown
in Figure 2, as can be seen cle&rly by the teeth 30 and

15 38, The connection points l.fOr each guide.chain 2 or
23 can also'be offset in their'direction of movement,”in.

which'case_care should be taken that the chain wheel 3

- or 36 never moves beyond the connection_pgint 1 nearest
to 1t.
20 Depending on the operatlng cond1t10ns and depend1ng

on the type of supply lines, it may be advantageous to

provide vérious guide chains 2, 23 for thé supply poinﬁ

7 (see Figure.Z);- Accordinq-to Figufeué, these twq

guide chains'zl 23 are Separated from each other by a
25 guide means 44 which also serves to guide the chain

.wheel 3 in addition to guldlng the guide chain 2 and 23.



it is desirable to design the chain wheel 3 or 36 with several tracks.

Such design of chain wheel 3 is shown in Figure 2, as can- be seen clearly
by yhe deeth 30 and 15 38." The connection points 1 for each gui de chain: 2

n al'so be offset in their direction of movenment, in which case caré
shoyl-d/be- 't aken that the chain wheel -3 or 36 never nobves beyond the
connéction pofnt 1 nearest to it. 20 endi ng on the operating
candi ti ons and dependi ng on the type of s Iy lines, it may .be

advant ageous t.o. provide -vario uj de chal 2 23 for supply poinj 7
(see Figure 2). PRebhef n‘&"‘?bgﬁ"‘gﬂ%“? o‘bécﬁ%ﬁns 2, 23 ared

Theharn wnolVGRTHOAMSY (PArfate Hgé’fw@b#o%@ e 3 Seraé?f “-’ 7

Further .nodifjigatio t v gﬁﬁﬂﬁ

i ndi vi dual fe%fﬁ?%sgfo€$%a€§Ufﬁﬁ%rg%ﬁ %%érégﬁﬁyg conbi na |ons :

t hereof fall Es&ni 5 the !
appended cl ai %‘%{&iﬁ the §€6’£§ g{)p&?ﬁt% for gt%ﬁ%iﬁeﬁbﬁiﬁléyl i nes.

which 5 the appended claims.



are connected on the one hand to a stationary connection p0|nt and on the
other hand to a movabl e supply point and are held by a guide chain, the
excess | ength of ‘the'5 flexible supply l'i nes bei ng taken up and dep05|—
in a loop during noverment of the supply point, the curvature of the
bei ng .predeterm ned by a defl ectiagn chain wheel. characterised in thg
defl ection chain wheel is supported on one Part of the guide chain sa
10 unroll freely on this part of the chain %nd bei ng entrai ned by novern
of the QU|de chain. 2. An apparatus accordlng to Claim1. characterised by
QU|de ans allo gg g Qo t he chain wheel. 3. An apparatus accordlng to
.Claim1l or d ai .characterised in'that the chain wheel is vertlcally
arranged. 4. An apparatus according to Claim1 or Cl.aim 2, characterlsed
in-that the chaik. vmwnv@mszc;mrasn}dapsaﬁgeaibke sePP 1L inam Wh

according to Claim 3. or ai aract g ga the front face of -
the chain wheel %8 6F°§’r°r°cﬁ:|?éim1°§c§%8y°ﬁﬁl ﬂn h cﬁa? %‘é‘?nxsc%‘}fb%%it"éﬂ on .

| b t 1to 5,
o nedor e "9pqias o on M RHE NacACER S GBI BIRL (0 2,
Ieast in part taieRs 4Hhtﬂaaagmwda guide chain, the excess length of the

5 flexible supply lines being taken up and deposiced in. a

f

O/ loop du:ing—movement of the supply point, the curvature
of the loop'being_predete:minéd by a deflection chain
_wﬁéel. cha:ac;etised in that the deflection chain wheel
is supported on one part §E thé qﬁide chain so as to
10 . unroll freely on thi;_pa:t'bt the chain and being

entrained by movement pf'the guidg cuain.

2. 'An_apparatus aécordinq to Claim 1, characterised by

guide means allocated to the chain wheel.

\%/ : 3. An apparatus according to Claim 1 or Claim 2,
15 ,cha:acté:ised.in that the chain wheel is'vertically

at:anqed.

4. An apparatus according to Claim 1 or CIaim 2,
characterised in that the chain wheel is horizontally -

arranged.

20 5. An appa:acus'aéco;ding to Claim 3 or Clainm 4,
characterised in that the front face of the-chain wheel

is a sliding face by which the chain wheél is supported

R

on rolling bearings.




chain. 5 7. An apparatus according to any of_CIains 1 to.6, charact.erised
‘in that the chain wheel has several tracks. 8. An appar at us according.to
Claim?7, racterised by a separate guide chain for each track of the -

~chain enyy 9. An apparatus accordi:ng to Caim8, characterised in 10 =~ 7
‘that th i e means for the chain wheel is situated between the guide

chai ns. \¥0./An. apparatus according to any b Clainms | to 9, characteri sed
in that tHe chain wheel .is an:annulus. -11. An apparatus for guiding 'E

f1 exi bl e. suppby IAneapﬁsrahhstaQCOaaiygaeohanploﬁeebafmdeSCtobsd with x
reference-to, and as shown in, any of the.acconpanying draw ngs. - &,i

‘characterised in that the guide means is formed by a
box~like rail.which-at_least:xn part takes up the gulde

chain..

5 7. -An apparatus according to any of Claims 1 to 6,
' characterised in that the chain wheel has several tracks. o
8. An.appétatue acéordiné to Claim 7, eharacterised-by .

~ a separate guide chain for each track of the chain wheel.

9. an apparatus according to'Claim'8;'charaéteriSed in
10 that the gulde means for the chain wheel is sztuated

between the guide chains.

10. An apparatus acéording to any of'c1aime‘1'to"9,

characterised in that the chain wheel is an annulus.

lllg An epperatﬁs_fdr Quiding'flekible supply lines
15 substantially as hereinbefore described.with reference

‘to, and as shown in, any of the accompanying drawings.
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