A SUPPORT DEVICE FOR A CONVEYOR INSTALLATION AND METHOD FOR OPERATION OF A
CONVEYOR INSTALLATION The invention relates to the field of conveyor technology. It relates
to a support device for a conveyor installation and'to a method for operation of a conveyor installation,
according to the preamble of the respective patent claims. STATE OF THE ART It is known to
provide conva\RIrrGERENI (ieF OBy EYON MBIEIRI I R liAd TnNaxgLINESHRIKHD E@dving rollers.
Such conveyor installationsggengrie s Her QodwwitinR SeSEA L aess, which roll along a path, so
that the roller body supports the conveyed objects in a support region, wherein the rollers roll on a

support surface .in the s ertai es 0 such as de |bed n DE 20 2007
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applied nfAMALE Btthter Ry {3 8riecist ér(’%fifallh%ft ?foasfﬁﬁvﬁg%ﬂﬁ\é\%ar“ﬁ’tﬁ%c?ﬁé&%&opg‘ﬁs occurs.
Linear gum@@hﬁoﬁk@ﬁﬁée%‘ﬁﬁﬁt%%échme tool construction, wherein roller bodies of steel are
applied due to the high forces which occur. There exists the need to provide similar guides for
conveyor technology, which may be applied as a support device for moved bodies, wherein high
forces are to be accommodated and despiig-Hai®yRgeXxpgnsive as possible, lightweight roller bodies
should be able to be applied. DESCRIPTION OF THE INVENTION Embodiments of the invention
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carried OLW e)éem roller bodies of steel are applied due to the high forces which occur. There exists the need 1o
provide similar guides for conveyor technology, which may be applied as a support device for moved
bodies, wherein high forces are to be accommodated and despite this, as inexpensive as possible,

lightweight roller bodies should be able to be applied.

DESCRIPTION OF THE INVENTION

Embodiments of the invention seek to provide a method for operation of a convevor
nstallation, and a support device for a conveyor installation of the inifially described type, which
reduces the loading of the moved elements of the conveyor installation, in particular of the roiler
bodies. Embodiments of the invention also seek to provide the possibility of conveyor installations
with inexpensive lightweight components,

Embodiments of the invention provide a method for operating a conveyor installation, and a
support device for a conveyor installation, with the features of the respective patent claims.

According to the method for operating a support device for supporting conveyed objects,
with which a roller body, comprising a series of rollers which roll along a path, supports the
conveyed objects in a support region, wherein the roilers in the support region roll on a support
surface, the following steps are carried out:



relieving the rollers on entering into a part region of the support region; aligning the relieved rollers;
-renewed loading of the rollers on leaving the partéegion of the support device. On relieving the
rollers, the load force is assumed by other support elements. They may for example be further rollers
of the same roller body, or additional stationary rollers or revolving rollers or sliding elements. The
relief may be effected byiwayzdfichaleolmrsntenmgmgdn precess i thessipporeiagion, and thus
temporarily no lenger bgipgsuppeltteddasitier by way of the conveyed objects being temperately lifted
by the other support elgRgants 1&5@%@% ilate) oﬂ%&%@?ﬁ%ﬁ%m fReunRbHR@lthe invention,
relates to the direction of gravity: generally speaking, the other support elements temporarily increase
the distance bet the c onve ed gbj and the support surface. Th| for ex le is effected by
wey of a bt or A hAEHANY S GorTeJEe, LA 150 BN L <CHHETAGEE) i ORHGR < por
elementsS4HP5HE %‘ﬁpﬁﬁf@]é‘fstﬁ@%?%?% ‘i‘&lﬁ@% rﬁ’éadﬂéﬁ?@a]r@ﬂlé?fé’ﬂyﬂﬁﬂwaﬁrdFYﬁ ging rolifthe method
prevents thelitegativereffe ctbedbcionthe o ldiestad ol oh ha idiab manmerdgetesshamifacturing
tolerances;pand tititng, jamrhingeamplateiialho dodtingbenacomuntdf thigrandwegaringeexeesgitely due to
this. For %ﬁ@@iﬁxr@@éﬂﬁef&ﬂ@@ﬁé@%'ﬁ@&h%@@&@ﬁ&@@léfﬁ&lﬁr@%Melﬁligéﬁ%féoﬁé@@kﬂgdﬁhus have a
tendency.j b laarly O ING GATveMIAD SRCliRn- B ek oldhedoliars belig.aligacshagain once or
several times alopgnt e%)é)(?arltlé,e%wméseqﬁ ady%nst em bEI{ﬁg fg}g%g efﬁ 0.8 positign in WhICh they
wear too meh: & th Fevolves endlesel y in the su ofe{nce “fhen thepgupport region
lies with tFHE ?&?ré‘f%&i’éﬁ?fﬁpéﬁés|8§?’f‘§%8ﬁd’r’?yﬂfél RSt %@@f.&?ﬁ%@&%ﬁ?@%@ﬁ%{%&ﬂ%ﬂd WEthat no
relief is néfedsametherdy|ip ethetsrnrsactioncisaks! igdedrie. of the T@Uﬁﬁéﬁﬂﬂ&e&}’r%@ﬂ@ﬁ%&h sides in
each caseciwoutisyatdeaStiior a while along a body which presses against the support device, then
preferably also at least a part region is also arranged in the return section, for relief. The support

device for supporﬂ%&msaa&e%@g aamarisesiaolle: hadk withaisgries elipliagsoniich roll along
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which is |bcatedimehegeyiorvoitherat dsssmaydbanyoved inoahenecssds them| gyt foress which act
on the roligksagigiteducediin the kegiasoafitie recess by way of this. Preferably, no load force at all
acts on the rollers. The rollers thus in each case in the region of the at least one recess essentially

lose contact W'tftﬁﬁ%mfay%xg@abaaa%n@gsggsantL SRR Meane wTs ollrs e glieved by

way of thl% so, that the direct (P he rotation axis of the rollers ma rrec£ more aS| y. A
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direction agjgimorhe otaidricxds dilthelpolersbisl ewbivipladsdefiiagfdrcesanmledbyicaiar the rollers
being shapefibhia dydiadrcak pribagiek likesmanmerd Tintvr alting ingeticor kbe€ and hereinafter indicates
the translatory movement components of the centre of gravity of a rolling roller. This has the

advantage that digg] &n ahichedepspdino.endia iadios agdsdersading.andie nomridsalty in the
shape of th roII lers, o m nogr}gﬁ!‘% atﬁh 5oller%§ntge%£tpfe§ or surfaces t||t unde ad after a
certain stre ¢hy dre allgne a ain. this one prgP/ents the ti I% ers S with therr pl\/%?s a r peripheral

surfaces éﬂ{ﬂ’fo?%tﬁmﬁll’yeﬁﬁef%@?%ﬁ?erL?BBmﬁ SrEe Py LﬁHeas HREPE Y 4 &7a88de wear. By
way of thiglitviggnaigainsousipracshiadingenirdsondes arsorrided Bfamesgesien el dkdsgpirmaterials.
The suppdetide \i¢denshisle iseperhtbdsapeatdintude thedrenentidn alypue sitis suitabiecftiosehon-cyclical,
spontanepus eeBN EaERPeRatiRn thusemithauisacpaananentdoading.etdhescomprnanisd ikhe demands
on the coppanents are further reduced with this

Load forces which act on the rollers are reduced in the region of the recess by way of this.
Preferably, no load force at all acts on the rollers, The rollers thus in each case in the region of the at
least one recess essentially lose contact with the conveyed objects, for example a



The direction in which the load acts on the support device and thus, via the rollers, on the support
surface, as a rule is in the direction of gravity. Hereinafter, for the sake of simplicity of the description,
the explanations are above all made in this context In this context however the invention may also be
applied with other directions of the loading. This means that the load for example acts in the horizontal
direction (or obliquely), and the support surface runs essentially normally to the direction of the load.
The aligning of the roller axes may be effected by one of the following effects, or by way of a
combination of these effects: with the rolling or sliding of the roller into the recess, the roller is relieved
and aligns itself parallel to the recess. The moving into the recess may thereby be caused or driven by
way gravity ansieehy aguiding ofitherolisesauhihemaving-up aviatihe reessagaingthe roller is
pushed or pullgd:againat e HPWALEATYRRIDGRRRRNES Ui acs.ADd v Way afthisdsaligned parallel to
the recess. Thealianing is {0ys.Aiyen. .2 mechanical uiding. of e ollers, pyway offateral path
narrowings, which engage on the er%-snlgés ofj'?lh-pe roller andrﬁ?orc_egthe‘ro ers laterally imoa defined
position (prefetABi %ﬁ% RIS GPTRE T Sath) SSRYFYIS S5y M1 88ty ntHe 2ae BeliBh of the
rollers. Preferd®ifineremyrrlidssistioeidas smmis fulers o tbpariae bringibeserfaceyibridralpath
narrowings. baThdlsimpuwf the métusiprafe el yrédmespdadsdsssritiatiy:thtive ;pevipleral contour
of a roller (seenrpadongitidinabhsectaniglongdhadgatidion axis of the roller), in a cross section through
the recess, in a section plane perpendicular to the conveying direction or rolling direction of the rollers.

In a preferred embodgjy; ' ' S, at more pronol eedni the region of
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somewhat desperthan b the midd ecomes simpier 16 Totae i tie axig"aira Eioh ™ the rollers by
way of this. “BrSferably i Redeletmediuiititions sberebaelod L1 mtsamarstedon along the
conveying diréetish ity Sl Pidire eidhr orthberdllaricThisdeeant ther théfrotfefommiridndng or rolling
into the recessher gmdmowihefiortingllingoutot themrdpessy dbtngtinove:tiwalsls wrdewmsards in a jerky
manner.  Preferaly stheyecrssrisshapaddn: agymmetrical manner seen in a longitudinal section
along a conveying direction or rolling direction of the rollers. Irrespective of the movement direction of
the roller body or of tgs@gﬁ?&@%\é"%%ﬁpsr b&ckgv&r%%&h s.the relief aarggvgl‘jignmet%gf the rollers take

. . ag:l O the invento is Suf for & )
takes their course in 1 me manner Frereranly, the recess, seen a ong fhe conveying Irection or

rolling directiof BFTRAPhISTOTHER SERSIRBTIRGS (HUR MK BrofSramiy Iditanddible the
diameter of a FoTEPRents; The Sraraiteendin BEBRATEHE B thehmstsh »ifedisilers are mounted and guided
on projecting pivot stubs of the rollers, by way of these pivot stubs running in lateral guide grooves of
the support body. THaliretiwiuhs~eaydnedesignediasonerpiece.cndhas ollers, ondy way:of separate
pivot parts whighparesiamestadd aie the rellarscipaathenpieieies.e mbadinentalhedpvention, the
rollers are moyptgd dn,a.flexble SANNGENON RRAY,WRIGH DAY KGNSS g MOYIIERLIN. & glide groove,
either also by way of Rrojegting pivat stul SO%I th rotlllerg, o bg Vé%){/] o[th%r%ectl%% péfvit elements of the
connection bo&y, which project in% recessese(r) 6 rollers. TheseTlexibie connection Bodfes may also

accomplish a BEERMEAT &t i hP&?@?éal e HaPRE o BRaRshr L dh o i h R & VestbALthe rollers
are distanced By WeAY b fsAatdiesitbnliy distancing rollers being present, which roll on the rollers
Cm the counter direction) but not on the support surface or on the conveyed objects. These distancing

rollers are preferablyHikewise: goites by waynnl pivatstbs,ibthe same-gsidergraoyerasthe other
rollers. The piypt stbs:ofthsr rlletsrand the distancing rollers may be provided with their own roller
bearings for red““”@iﬁ@%@%ﬂ%@'or sliding of the roller into the recess, the roller is relieved and aligns
itself parallel to the recess. The moving into the recess may thereby be caused or driven
by way gravity and/or by a guiding of the rollers,
- with the moving-up out of the recess again, the roller is pushed or puiled against the
upwardly running support surface and by way of this is aligned parallel to the recess. The
aligning 1s thus driven by a mechanical guiding of the rollers,
- by way of lateral path narrowings, which engage on the end-sides of the roller and foree
the rollers laterally into 2 defined position (preferably in the middie of the roller path) and
thereby also align the axis direction of the rollers, Preferably thereby, the end-sides of the
rollers are parallel to the surfaces of the path narrowings,



The rollers preferably comprise a rounding or chamfer at the transition between their end-sides and
the peripheral surface (thus of the rolling surface). This simplifies the alignment of the rollers on the
path namawings and avoids a jamming  In a preferred embodiment of the invention, path widenings
are present in front of and/or after the path narrowings, where the rollers obtain a somewhat greater
movement freedom also in the direction along their rotation axes, and this movement freedom
encourages a compensation movement for aligning4he roller axes. In a further preferred embodiment
of the invention, only one path widening and no path narrowing is present in the region of the recess.
The rollers are then aligned in the region of the recess, and with a subsequent (relative) narrowing to
the nolihal width of the roller path, are laterally aligned as the case may be. With the use of the
support device in ComiaYaLIRPRAAIa0K Jr-RRAGHIBHE %@&KQM%%@%Q&%&?Q'%@&QMW directly
onto the roIIers 20 (that the roIIers ({ Qn, the ;Bmd%ﬁt to be conve¥ehe X convec\{/ed ol:éjtect is thereby
therefore th same as the pr pro SRONLE conve ed, thus unlt Ioads carrlers &or contamers etc..
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hereinafter, inpgosomrebishngagiemriicindicetés chlainge cothvaygrmeabshfddeexftmpisddiat chains
hinge belt chaifs ppiaieshelbahaiasoiexbels;ehain belisriarder shains shihiscase; thus the
conveyed objegkigithesame-asithesanmeyermeans, and the product to be conveyed lies on the
conveyor means. Thereby, it is also possible for a co-moved protective belt to be arranged between a

mat chain and the r(BII?eFr hprote t the rotllers from contamlna ion, gﬁh cquld faII through the
mat chain.  Basica S rete38 may e ap WHERS ASEEiFlIoaded
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elements, as at&i@emtﬂeurﬁ@@m@quueﬂmww@m% BP At TRE880Yards or
(US-A2008/00i8188)da itk R Axibkdd8568 (US-A-2007/0267278), and likewise in combination with
roller belts or connection bodies with applied rollers as are described in EP-A-1 858 782
(US-A2008-0164124) 21, Sviss. e anpIoglipn. il [he,RpRUEon SUBELOS93PO or it

successor ap%ﬁlcatlons Com ot e d |ce€§l|n the ﬂ?ﬂ%ﬂtlo patent qppltct%tlons IS the fact that
c
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inexpensive cOMPEHEAES | lﬁﬁ?ﬂ%fﬁfﬁﬁ[}%f@ %&Wﬁ&’r‘s‘)&ﬁ%ﬂ%‘fﬂ%ﬂ&ﬁ% FRESS 15 B EBnnection
bodies, in whi€hbréotsieidkateemdisiteortndn distcename. Mafufitifiesrorpresiclonedsrding to this,
with the use withviigie |daeisiother aplilicadiontof thethresumt imvemtiorcisipadicislartyzadvantageous, in
order to avoidm:pesidaemtitiogpidbdisakersandian excess wear of the rollers and/or the connection
bodies. The invention permits the provision of support devices or conveyor installations, which

may be manufacturgg | ﬁ%ﬁt@e'@m@ﬁ&e&e@m&%g% 20 desnis (s may hegrealy loaded.
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The support sinfageinifurthier preferneaddmbbdinientsioftihrebiniyentioh isndkpaneés hotusslightly
curved, be it ima: GRRRAMERE CaBNEX B aNREy Breferalihy the-ohjectsrallingian theroliey bpdy also
have a correspnding, ﬁospQteﬁtﬁ@t@méh&tﬁmm%@%ﬁtef%eg %ttabfggéggerms et%ﬁehe deduced
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and with a conuelgdiby way of pivot stubs in the same guide groove as the other roliers. The pivot stubs of the

roliers and the distancing rollers may be provided with their own roller bearings for reducing the

friction.



belt, Figures 2a-2b a support device as part of a conveyor installation,without means for aligning
rollers; Figure 3a section of a roller body; Figure 4a detail of a roller body; Figure 5a-5ba support
device with a recess for aligning the rollers; Figures 6a-6b a relief element; Figure 7the alignment of a
series of rollers; and Figures 8-9variants of a relief element. 7 - The reference numerals used in
the drawings and their significance are listed in a summarised manner in the list of reference
numerals. Basically, in the figures, the same parts.are provided with the same reference numerals

The roilers preferably comprise a rounding or chamfer at the transition between their end-
sides and the peripheral surface (thus of the rolling surface). This simplifies the alignment of the

rollers on the path narrowings and avoids 2 jamming.

In & preferred embodiment of the invention, path widenings are present in front of and/or
after the path narrowings, where the rollers obtain a somewhat greater movement freedom also in
the direction along their rotation axes, and this movement freedom encourages a compensation
movement for aligning the roller axes. In a further preferred embodiment of the invention, only
one path widening and no path narrowing is present in the region of the recess. The rollers are
then aligned in the region of the recess, and with a subsequent (relative} narrowing to the normal
width of the rolier path, are laterally aligned as the case may be.

With the use of the support device in convevor technology, the product to be conveyed,
may basically be guided directly onto the rollers, so that the roliers roll on the product to be
conveyed. The conveyed object is thereby therefore the same as the product to be conveyed, thus
unit loads, carriers or containers ete.. Preferably however, a conveyor means is present, for
example a conveyor belt or mat chain, on which the rollers roll, and on which the product to be
conveyed is conveyed. The term "mat chain" here and hereinafter, in a summarising marmer,
indicates chained conveyor means, for example mat chains, hinge belt chains, plate belt chains,
fiex belts, chain belts, carrier chains. In this case, thus the conveyed object is the same as the
conveyor means, and the product to be conveyed lies on the conveyor means. Thereby, it is also
possible for a co-moved protective belt to be arranged between 2 mat chain and the rollers, which
protect the rollers from contamination, which could fall through the mat chain.

Basically, the described recess may be applied everywhere, where heavily loaded rollers
need to be freated with care. This for example is the case in roller elements and driven roller
elements, as are described in EP-A-17253482 (US-A-2008/0245640), EP-A-1758801 (UJS-A-
2008/0078158) and EP-A-1778568 (US-A-2007/0267278), and likewise in combination with
roller belts or connection bodies with applied rollers as are deseribed in EP-A-1 858 782 (US-A-
2008-0164124) and the Swiss patent application with the application number 0993/09 or its
successor appiications. Common to the devices in the mentioned patent applications, is the fact
that they are directed towards light-running roller bodies which may be manufactured from
Lightweight and inexpensive components. In parficular, preferably rollers and, as the case may
be, also connection bodies, in which. the rollers are mounted and distanced, are manufactured of
plastic. According to this, with the use with high loads, the application of the present invention is
particularly advantageous, in order to avoid a permanent tilting of the rollers and an excess wear
of the rollers and/or the connection bodies.



WAYS OF CARRYING OUT THE INVENTION Figure 1 by way of example shows a conveyor
installation 1, in which the recess according to the invention may usefully be arranged. However, the
invention may also be applied to other types of conveyor installations and/or roller bodies. Figure 1
schematically shows a conveyor installation 1 with a conveyor belt as conveyor means 2 for products
to be conveyed 10, represented here by way of example as a unit load, The conveyor belt is led
around deflection rollers 21. One or both of the deflgction rollers 21 may be driven. A support device
12 is arranged along a support region 11, with a roller body 5 which revolves around a support body 7.
The roller body 5 comprises revolving rollers 3 and a connection body 4 which forms a mounting for
the rollers 3 and distaBcesihenraliess Jfromene anathen JHheEN\eYAyMeRRSZFMOVRSIN a
conveying diregtion.vith resneet e esuppertdeyice t andierely BgHolss 2,50l on.the conveyor
means 2 and gidhe supPoItRet .t R SRR ARY R 4 paIlP. A ahlvaboddaple and
low-friction support ogthe conveyor means 2. In"another pre &rred embodiment of the invention
(not iIIustrateog, &' 1ﬁrét"r body 5 also revolves around the deflection rollers 21. in a further preferred
embodiment of the invention, the roller body 5 is of several parts and complises several connection
bodies 4 with rollers™3¢ saill comfiabtitr bddieswuninimgivesd tondndimensthaT Heriferdbty  ithe roller body
5 is not drivenitslinpuitis domelied talybasmsvemant dbthe ganveydiemestgiRein othey
embodiments ig{dheduenianisasabehainish eSen! ASRLORBVRYOFINSaRs 2 Msiead:eiihe conveyor

belt.  Figurss2a and.2shawa.Aetall ofasanveyerinsialation .spgclisally, mershythe support
device 12, bu addltlonaI'I:}{ with gulgelt Ebe be ?ﬁdm%}/aassume the function ofgpe§er%gpv yor means 2

6.
: 4 1 Tty e or
of Figure 1, of%?ﬁw“é%%?ra gemen SS%HQ §up60’r evice 12 befow a mat chain, may 5? ect the roller

body 5 from dFU§FHIEHIRER? IO oH Al HEE RRARRRNginG SRralBweay skl view with a removed
side element 74, Figure 2b a cross section A-A in the region of a load-carrying support surface 72.
Side elements 74 aradkrangéaridtersliyiontheneential rddyed Jrcancthiatepatbegudenthdaielers 3 and,
with the centraihbesly, &3uferor adetiphecalguide ehannekonadalgrpathniig sideselamgats 74
comprise guidg.greavesi£l. QL guiding the connection body 4 in the support body 7. In other
embodiments of the invention, the guide grooves 71 serve for guiding pivot elements of the rollers 3.

It may occur in the support devices 12 of Figures land la-b, that the rollers 3, above all under load and
with longer support regions 11, tilt and run up at an edge and are damaged thereby. For overcoming
this, a recess 82 according to thgwgﬁ?%?pgﬁ’fméﬁgwmd other support devices 12,
as is explained by way of the Figures 5 to 9. Figure 3 shows a section of a roller body 5 with a
connection body 4 dindeinilers B-inggete duthiereinhd heredanectonbedy-ioraxaipledsaflexible and
preferably alsg-efastic-heliinte: whishithespliars Sate-inserer andMmenntadiinithe gonngction body 4
shown here, a.gerigs.of folers.34$.P @3N, LUt also connection bodies with several parallel-running
series of rollers 3 may be present, or connection bodies 4 with a series of rollers, in each case with
several rollers |aterally next to one another, in which consecutive rollers are laterally offset to one
another.  FIGTE 4 show& 5% W?I%%%V%%%tﬁdlmﬂﬁm%@@%ﬁhtﬁ@%ﬁ% roller 3. The
connection body 4 compris&&epenings 41, on which bearing locations 42 are formed, by way of which
the rollers 3 age mounted. The bearing locations 42, as shown..may be projections of.the connection
body 4, Whichﬁz%uéeasg%k%to Corre _gp%o{g(%ﬁegfys/ %?}lta%eaddfr?aee}r?{a]ﬁ%%%a%?xr‘e‘ﬁleﬂ%% ags?ij éaﬁrg1 3%The reliefs of
the rollers, as represented, Tiay be designed as continuous holes 31, i.e. the rollers 3 are designed as
sleeves or tubg pieaes. Altergatiuely: thaiteligfs may be merely designed as rotationally symmetrical
recesses at the ends of the rollers. Preferably, the recesses are shaped tapering inwards, Thereby, the
rollers are prefarably shapeddssi{pfastd}ibjdstion moulded parts. Vice versa, the rollers 3 may also
comprise projecting_pivot elements, which may be applied.into openings of the connection body 4.
Figures 5a ant&E°skoW a SUBPOTE S8R 12 T Fetet g8 246 fieving and for aligning the rollers
3. The proportigns.ofile suppELt deyice 12 are differmt to those of Figure 2, but the manner of
functioning is the same. Moreover, not all rollers 3 are drawn along the revolving path around the
central body 7A8g@Fhils in redityligoliers & aseripresaiitalend) the whole revolving path. Figure 5a shows
a lateral view with a removed side element 74, and Figure 5b shows a cross section B-B in the region
of a recess 82.'F/i& éi?pportvgﬁ??gcoga?%gfﬁ?ﬁ%’& on the central body 73. The recesses 82 by way of
example are designed in separate relief elements 8. In the support region 11, the support surface
72 supports the rollers 3 and thus also, directly or via the belt 6, the conveyor means or goods to be
conveyed (not drawn). In the region of the recess 82, the rollers 3 which are located there in each case
are relieved. The rollers 3 there, on account of gravity and/or by way of a lateral guiding of the rollers
3, move downwards somewhat away from the belt 6. By way of this, they are easier to move and in the
case that they have got into the load-carrying region with their rotation axis in an oblique potion, may
align

COnVEeX £1.



themselves again, i.e. such that their rotation axis runs perpendicular to the rolling direction of the
rollers 3. In the schematic representation of Figure 5a, the load-carrying regions, thus the regions
of the support region 11 between the recess 82 and the deflection regions at the two ends of the
support device 12, are drawn in a relatively short manner. They may also be longer relative to the
region of the recess 82. The support device 12 according to Figures 5a-5b, comprises revolving rollers
3. In an analogous manner, of course one may also-rovide a support device with non-revolving rollers
or with purely linearly moved rollers with a recess 82. Thereby, the symmetry of the recess 82 acts in
the rolling direction, by way of the same effect occurring irrespective of the roller direction. The

recesses 82 are drawi irthenkeigidras-ba.and Sbuas separate-lemenis.ofalieflaments § Thus in
other embodiyghis.al e NeRAN s RRASERe e AN IR SRPATRUIACe.fe ANd On the

side elements 74 .éhéjs Wwithout a separate component being required for forming the recess 82.

i T S0 Wi 5 & CNee CraLs . . . . .
Figures 6a and 6% show a relief element 8 i a perspective view and in a view from above, i.e. onto the
support surface 72. in Figure 6a, the position of the side elements 74 with an inserted relief element 8
is shown in a dashed manner. The support surface 72 in the represented relief element 8 is visible
only completely at the edge of te\kCeEFLSRBNA NGNS T A BOpiavEONanner into the support

surface 72 on the central body 73. The relief element 8, as mentioned, may be a separate individual

part, or be recessedzghaSeaionAf thealigk RAILOR QBR ALMALRIRARS TS fRLeampleon the
central body 7&’&&%@%%&%&%‘%[71351 Z%ﬁﬁvﬁuget% a{%g SEOQNZS%; tktlk%silrjlgéon?lrt surfacEJg is formed in
ide i

the region of the 1sudo_;ziort surface 72, and a lo verin 10 the(}gu groove f:}lsﬂfa&r%ed in the region
of the guide gfaBya 71 ‘e TBEe8E §3'6t (f_ﬁéngug?ﬁ?ﬁssaﬁﬁjgﬁé ¥ ST e ndEifPE the whole
width of the sUBPEHEstitie 755ttt $H611e COHNSTE AToRTHRGT TBMB dedr duRdRvaida and may
thus be relievedveirs [Bverme8d sethey guidel grovvkssrivei bodr Aesthismbaeriehtrdydvay of a

connection bodhfléikeviige b the selitnodfibe-fecess820bihass upparsuiagacflibring led
downwards. Ir_istmgg_baa;ﬂagta@mg@{l@m are:guigdesdnsihe gw’&i&ggg&y& ZI%IQM g\@}gpg&%glﬁcting pivot
elements, theis |gwering. Shact HeSme MANAS s 3 A3 SMsbIgD &Lﬁ,“%ew Rant i3, Qr more
recesses 82 may, e aHpRgced slong g suppof egjon 11 gcpending on e lengh ot fhe support
region 11. - 10 - parficular are centred. and the moverent for alighing thair G268 Bapsadicular to the
conveying diré&tioh %ae‘i?gﬁﬂ?%g’ﬁ‘?cﬁ?aﬁgk‘f?%%Fﬂ&%?c%lﬂ}’%@?ﬂ“&%ﬁ%%ﬁ’@ﬁmeﬁ]ﬁ6?15r§ér¥%% of rollers 3,
which are led FoRftRETETEIGIES Ry Pt ais e raspes Bodyitsefmotvisibiedrivitivies Jathermaitsowing 83. Left
of the path nahtevirigpéd|thed fotelrs Barertited iiththeiyaxisairactions 32 with respect to the
connection body, by an angle B. The end-sides 33 of the rollers 3 are led parallel through the path
narrowing 83. The alignpientREHS ORISR inciides.a Felatian-atdhediraetion:32 gfthe rotation
axis of the rolR9.200(0 & IRRIAGGMEHL 24N N UeElon S DL IEIANAN BXisGramTers o

roundings in thei tr%n ition region bhetween the end-sides 33 and the peripher SUTTACEs Of the rollers 3
rotler ? %g

prevent a jamming oF the Tollers - ak the Bath AR SWiRG 83 ooneck S Sh WS FEriarititr a relief
element 8, in FIREALSIGE FHTG R t6¥ gt R0 SUE b ba s obm prbriidsmgtanivevissient of the
rollers to the Bofténeeimprattiotiarmvinareairay e éimeurted inamschriection boblyddyshoveéver does not
force this. Themeher:8 anay deaflécprestittles d onnmwards;adeprrdidgai:-thadensian which acts on the

connection bodies 4, and depending on the weight of the rollers 3. The roller may be aliened already
by”wa%/ of it hangmgse%l;&@ moaﬁ@tﬂggsm@ SRRNEEHRDAAY égtgjlﬁgoﬂQ%O&%@ﬁ&ﬁ“@&&%&overi the :
roller 3 may a lgne n, han in. such a manne ough not contacting’the lowest poin
of the recess gﬁzgpﬁﬁsg%ﬁgeri%%lﬁé%%ﬁnﬁmﬁgg %ge%s%témea ﬁ[ﬁt%r‘é}ra 5pf% er rﬁe_ag %lg‘fﬁ%ﬁﬂ‘r? f the
invention, the GaIGE GFEE0E 71 AR Straly RE SHEARFBIR. £ 1 U5 SHPRYS £ 4r IthBelg A&t of the
rollers 3 is eff PRy WAFO e Heibedyd drapisg it impaduhting s thersrhantBadsedy 4 in an
unloaded marsheviaakstoitievitessBRed sideigrecd Sholiisuaerdlief elementd. inAvhiake also one or
two path wideririgs &4 dvedformed connectingdo thepatbinasawing:83nthesa.alaw thegellers, in the
case that theyafexinsantachwithiheinenchsides33 with.the side slemente: 3410 sty he free of
friction forces JyaDke: pRLENAOS B4 ENORY.OL B, I5 2 of3 3R themselyes with therr
axes. They argosuegggrggggtlx Icne[?gqu bg G\\/}lba%é ot;p%th ‘Harrovgl%%ﬁ%_, - ‘%,e show _sup%),ort device 12
in principle may be realised in any Size. With & application I’ 1508y & TR BIBNY, Phevier diameters
are about app%’ﬁf’ﬁyHWFO@@‘H%W@’%WWF&%%I’f%l}el’éﬁgths of 20 mm to 100 mm are useful.
Thereby, preferably the rollers are of plastic.



LIST OF REFERENCE NUMERALS 1conveying direction 11support region 12support device
2conveyor means 71deflection roller 3roller 31relief 37axis direction 33end-side

it may oceur in the support devices 12 of Figures 1 and 2a-b, that the rollers 3, above all
under load and with longer support regions 11, tilt and nm up at an edge and are damaged
thereby. For overcoming this, a recess 82 according to the invention may be realised with such
and other support devices 12, as is explained by way of the Figures 5 0 9.

Figure 3 shows a section of a roller body 5 with a connection body 4 and rollers 3
inserted therein, The connection body 4 for example is a flexible and preferably also elastic belt,
into which the rollers 3 are inserted and mounted. In the connection body 4 shown here, a series
of roliers 3 is present, but also conuection bodies with several paraliel-running series of roliers 3
may be present, or connection bodies 4 with a series of rollers, in each case with several rollers
laterally next to one another, in which consecutive roliers are laterally offsat to one another.

Figure 4 shows z detail of a roller body 5 with a longitudinal section through a roller 3.
The connection body 4 comprises openings 41, on which bearing locations 42 are formed, by
way of which the roliers 3 are mounted. The bearing {ocations 42, as shown, may be projections
of the connection body 4, which engage into correspondingly shaped indentations or reliefs of
the rollers 3. The reliefs of the rollers, as represented, may be designed as continuous holes 31,
i.e. the rollers 3 are designed as sleeves or tube pieces. Alternatively, the reliefs may be merely
designed as rotationally symmetrical recesses at the ends of the rollers. Preferably, the recesses
are shaped tapering inwards. Thereby, the roilers are preferably shaped as (plastic) injection
moulded parts. Vice versa, the rollers 3 may also comprise projecting pivet elements, which may
be applied into openings of the connection body 4.

Figures 5a and 5b show a support device 12 with recesses 82 for relieving and for
aligning the roliers 3. The proportions of the support device 12 are different to those of Figure 2,
but the manner of functioning is the same. Moreover, not all rollers 3 are drawn along the
revolving path around the ceniral body 73. Thus in reality, rollers 3 are present along the whole
revolving path. Figare Sa shows a lateral view with 2 removed side element 74, and Figure Sb
shows a cross section B-B in the region of a recess 82. The support surface 72 is formed on the
central body 73. The recesses 82 by way of example are designed in separate relief elements 8.

In the support region 11, the support surface 72 supports the roliers 3 and thus also,
directly or via the belt 6, the conveyor means or goods to be conveyed (not drawn). In the region
of the recess 82, the rollers 3 which are located there in each case are relieved. The rollers 3
there, on account of gravity and/or by way of a lateral guiding of the rollers 3, move downwards
somewiiat away from the belt 6. By way of this, they are easier to move and in the case that they
have got into the load-carrying region with their rotation axis in an oblique potion, may align



34chamfer 4connection body 41opening 42projection 5roller body 6belt 7support body 71guide groove
72support surface 73central body 74side element

themselves again, i.e. such that their rofation axis runs perpendicular to the rolling direction of
the rollers 3.

in the schematic represemiation of Figure 3a, the load-carying regions, thus the regions
of the support region 11 between the recess 82 and the deflection regions af the two ends of the
support device 12, are drawn in a relatdvely short mammer. They may also be longer relative to the
region of the recess 82. The support device 12 according to Figures 5a-5b, comprises revolving
rollers 3. In an analogous marner, of course one may also provide a support device with non-
revolving rollers or with purely linearly moved rollers with a recess 82. Thereby, the symmefry
of the recess 82 acts in the rolling direction, by way of the same effect oceurring irrespective of
the roller direction.

The recesses §2 are drawn in the Figures 5a and 5b as separste elements or relief
elements & Thus in other embodiments of the invention, they may also be formed on the support
surface 72 and on the side elements 74, thus without a separate component being required for
forming the recess 82.

Figures 6a and 6b show a relief element 8 in a perspective view and in a view from
above, l.e. onto the support surface 72, In Figure 64, the position of the side elements 74 with an
inserted relief element 8 is shown in a dashed manmner. The support surface 72 in the represented
relief etement § is visible only completely at the edge of the recess 82 and merges in a coplanar
manner 1nto the support surface 72 on the central body 73. The relief element &, as mentioned,
may be a separate individual part, or be recessed at & section of the roller path on one or mors
parts, thus for example on the central body 73 and on the side element 74. Thus the recess 82 of
the support surface 72 1s formed in the region of the support surface 72, and a lowering 81 of the
guide groove 71 is formed in the region of the guide groove 71. The recess 82 of the support
surface 72 extends essentially over the whole width of the support surface 72, so that a roller 3 in
this region may be moved downwards and may thus be relieved. The lowering 81 of the guide
grooves 71 encourages this movement, by way of a connection body 4, likewise in the region of
the recess 82 of the support surface 72, being led downwards. In the case that the rollers 3 are
guided in the guide groove 71 by way of projecting pivot elements, their lowering 81 acts in the
satne manner.

As is visible in Figare 62, two or more recesses 82 may be arranged along the support
region 11 depending on the length of the support region 11.

Preferably, finthermore, a lateral path narrowing 83 of the roller path is present in the
region of the recess 82, By way of this, rollers on travelling past are laterally positioned, i



8relief element 81lowering reduction of the guide groove 82recess of the support surface 83path
narrowing 84path widening 10goods to be conveyed -12- PATENT CLAIMS 1. A method for operating
a support device for supporting conveyed objects, with which a roller body, comprising a series of
rollers which roll along a path, supports the conveyed objects in a support region, wherein the rollers in
the support region roll on a support surface, and wherein the method comprises the steps: relieving
the rollers on entering into a part region of the suppart region; aligning the relieved rollers;

particular are cenired, and the movement for aligning their axes perpendicular to the conveying
direction is encouraged. Figure 7 schematically shows the alignment of & series of rollers 3,
which are led from the left to the right past a recess 82 (itself not visible) with a path narrowing
83. Left of the path narrowing 83, the roliers 3 are tilted with their axis directions 32 with respeét
to the connection body, by an angle B. The end-sides 33 of the rollers 3 are led paraliel through
the path narrowing 83, The alignment of the rollers 3 thus includes a rotation of the direction 32
of the rotation axis of the rollers 3 and/or a displacement along the direction 32 of the rotation
axis. Chamfers or roundings in the fransition region between the end-sides 33 and the peripheral
surfaces of the rollers 3 prevent a jamming of the rollers 3 at the path narrowing 83.

Higure 8 shows z varant of a rebef element 8, in which the lowering 81 of the guide
groove 71, although pernmitting a movement of the rollers to the bottom, in particutar when they
are mounted in a connection body 4, however does nat force this. The roller 3 may deflect a little
downwards, depending on the tension which acts on the connection bodies 4, and depending on
the weight of the rollers 3. The roller may be aligned already by way of it hanging in the
raounting in the connection body 4 in an unloaded manner. Moreover, the roller 3 may also be
aligned when, hanging in such a manner, although not contacting the lowest point of the recess
82, hits the rising region of the recess 82. In a further preferred embodiment of the invention, the
guide groove 71 runs straight ahead without a lowering 81, and the alignment of the rollers 3 is
effected by way of the rollers 3 staying in their mounting in the connection body 4 m an
unigaded manner thanke to the recess 82.

Figure 9 shows a relief element 8, in which also one or two path widenings 84 are
formed connecting to the path narrowing 83. These allow the rollers, in the case thet they are in
contact with their end-sides 33 with the side elements 34, to firstly be free of friction forces
thanks to the path widenings 84. By way of this, the rollers 3 align themselves with their axes.
They are subseguently centred by way of path narrowing 83.

The shows support deviee 12 in principle may be realised in any size. With a application
in conveyor technology, the roller diameters are about approx. 10 mm to 20 mm or 30 mm, and

roiler lengths of 20 mm to 100 mm are useful. Thereby, preferably the rollers are of plastic.



renewed loading of the rollers on leaving the part region of the support device. 2. A method according
to claim 1, wherein the steps of relieving-aligning-loading are repeated several times for a roller
moved along the support region. 3. A method according to claim 1, wherein the alignment of the
relieved rollers is driven by the intrinsic weight of the rollers, or the alignment of the relieved rollers is
driven by mechanical guiding of the rollers. 4. A method according to claim 1, wherein the alignment
includes a rotation of the axis direction of the rotatign .axis of the rollers or a displacement along the
axis direction of the rotation axis. 5. A method according to claim 1, wherein the rollers revolve
endlessly in the support device. 6. A method according to claim 1, wherein the rollers execute a to and
fro moment in the support device. 7. A support device for supporting conveyed objects, comprising:

a roller body with a series of rollers, which roll along a path and support the conveyed objects in a
support regio%Eg@%rﬁ%?ﬁ@%% Rﬁ%iﬁwgfgort region roll on a support surface, and wherein means
for relieving, alighing and renewed loading of the rollers are provided in a part region of the support
device. 8. A support device according to claim 7, wherein at least one recess of the support surface is
present as a meansfaF¥ER&diF§ aligning and renewed loading, and a roller which is located in the
region of the recessyumayt ivgimnoved into the recess. 9. A support device according to claim 8, wherein
the recess, segn in sujpagidediaal section along a conveying direction or rolling direction of the rollers,

has a continugus CQWfseyor means

21 deflection roller
3 roller

31 relief

32 axis direction

33 end-side

34 chamfer

4 comngetion body
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42 projection
5 roller body
) belt
support body
71 guide groove
72 support surface
73 central bady
74 side element
8 relief element
gl lowering reduction of the guide groove
82 recess of the support swrface
83 path narrowing
84 path widening
10 gonds (o be conveyed



-13- 10. A support device according to claim 8, wherein the recess, seen in a longitudinal section along
a conveying direction or rolling direction of the rollers, is shaped in a symmetrical manner. 11. A
support device according to claim 8, wherein the recess, seen along the conveying direction or rolling
direction of the rollers, has an extension of less than triple the diameter of a roller. 12. A support
device according to claim 7, wherein at least further support elements are present as means for
relieving, aligning and renewed loading, comprisin% stationary or co-running rollers, which lift the
conveyed objects temporarily relative to the suppo géurfac_e, in the part region. 13. A.support device
according to claim 7, wherein the rollers are shaped in a cylindrical or barrel-like manner. 14. A
support device according to claim 7, furthdrEsENASgEMEth narrowing for the lateral positioning of
the rollers in the region of the recess. 15. A support device according to claim?; further comprising a
path widenidg, whithebatitiomepromins a granest fstaesl rovamengcapanredtviives tie¥emaining
support region. 16 "Aistifhétt leVRE aCOBIRRH b LIaRNCE, YfHirs thdindl apdl stianzansiiBh between
the end-sides and THPPEiShe IRt EPireie B rbuniarRyiofcgienaiirsrein7tha solhpsritéiice
according to claimSPPRREFEEPAIRIGSRIA (BRI IBrERSgiH B ReRPelis Biibek SomeBIrtiBeollers,

wherein this conve%}?i?%eans is a conveyor belt or a mat chain. i )
relieving the rollérs on entering into a part region of the support region;

aligning the relieved rollers;
renewed loading of the rollers on leaving the part region of the support
device.

2. A method according to claim 1, wherein the steps of relieving-aligning-loading
are repeated several times for a roller moved along the support region.

3. A method according to claim 1, wherein the alignment of the relieved rollers is
driven by the intrinsic weight of the rollers, or the alignment of the relieved
rollers is driven by mechanical guiding of the rollers. '

4. . A method according to claim 1, wherein the alignment includes a rotation of the
axis direction of the rotation axis of the rollers or a displacement along the axis
~ direction of the rotation axis. :

5, A method according to claim 1, wherein the rollers revolve endlessly in the
support device,
6. A method according to claim 1, wherein the rollers execute a to and fro moment

in the support device.

7. A support device for supporting conveyed objects, comprising;
& roller body with a series of rollers, which roll along a path and support
the conveyed objects in a support region,
wherein the rollers in the support region roll on a support surface, and
wherein means for relieving, ahgning and renewed loading of the rollers
are provided in a part region of the support device.

8. A support device according to claim 7, wherein at least one recess of the support
surface is present as a means for relieving, aligning and renewed loading, and 2
roller which is located in the region of the recess, may be moved into the recess.

9. A support device according to claim 8, wherein the recess, seen in a longitudinal
section along a conveying direction or rolling direction of the rollers, has a
continuous course.
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-13-

A support device according to claim 8, wherein the recess, seen in a longitudinat
section along a conveying direction or rolling direction of the rollers, is shaped in
& symmeirical manner.

A support device according to claim &, wherein the recess, seen along the
conveying direction or rolling direction of the rollers, has an extension of less
than triple the diameter of a roller.

A support device according to claim 7, wherein at least further support elements
are present as means for relieving, aligning and renewed loading, comprising,
stationary or co-running rollers, which lift the conveyed objects temporarily
relative to the support surface, in the part region.

A support device according to claim 7, wherein the rollers are shaped in a
cylindrical or barrel-like manner.

A support device according to claim 7, further comprising a path narrowing for
the lateral positioning of the rollers in the region of the recess.

A support device according to claim 7, further comprising a path widening, which
permits the rollers a greater lateral movement clearance than in the remaining

support region.

A support device according to claim 7, wherein the rollers at a transition between

‘the end-sides and the peripheral surface, have a rounding or a chamfer.”

A support device according to claim 7, wherein at least in the support region, a
conveyor means rolls on the rollers, wherein this conveyor means is a conveyor
belt or a mat chain. : :



