Sorting conveyor Sorting conveyors in the form of sorter chains are usually designed as chains of cars,
where the cars consist of a frame to which are attached, on the one hand, idlers for vertically dissipating
weight forces and, on the other hand, guide rollers for horizontally dissipating guide forces in stationary
running rails. The frame also supports one or more load-bearing members, such as mechanically or
electrically actuated tilting members or transverse rib members. In addition, the frame is usually employed
to introduce drive forces. The cars themselves are joined together by links at their ends to form an
endless chain. An arrangement of this kind is known from DE 40 90 308. EP 1 352 858 A2 discloses a
sorting device with tiltable goods carriers, inclGdifiggswitetyable discharge mechanisms, a resetting device
and flexibly hinged drivers, each driver being coupled with a tray that forms a goods carrier and being
rotatably supported. With this design, the guide rollers and idlers are as a rule preferably arranged, when
seen in the dhesierrofeonveyahedonn wiespitmt drisarre neualYrdetancdwnphatricellgao. thbesentre line of

the sorting coRVEM9eohbehRrizeRtal Guidance-ofihensar i the SHIRIAG, Rikis RRSWEELNY theiguide rollers,

th f which are aligned dicularly tq the pl the bottom. The load-bearing id|
cUpporad orPHGHURAP PTG SLrSeLE of eIk e R TGO AUt s secton.

so that there figr@slinatstioatirairngap hease€hetfrenupper tegpoftthenCoprodile landitbraiiglersihgsssecuring it

against lifting,qff '£§%EQHMSE‘AQSMPElﬁ&%i@ﬁ{ﬁa%%&%%gm%@s% %@9&@&%@'&%@&0% which is in
each case arranged so as to be pivotable on the frame about a vertical axis, so that the idler is arranged

trailing relatii45'Me V& rtiRMesivIANY SRRIOVEHAR RHISHS S FBGHE EEhdd 8 iR IRV i#52If in such a
way that its gxisadf trggabierbyunskshtatigin ¢hds cefivren poiet déthehhiorizontahogmventsa that ket &ased kinetic
resistance ofithe. chain, 9fcarsoressiting from excessive friction between the idlers and the running rail is
avoided. One disadvantage of this design is that, because of the relatively long car or frames, a
pronounced polygon effect arises in bends, which leads to swelling tensile forces in time with the
succession ofedr3antb shetedoktosticousaigesddiécdevel apateaoddaisgiandiiittrdiagas, wdable- 2 - A
further disad CUIS e necting li etween.the ¢ . the same height
2s the guide L S e a8 i oar
lead to mom&ké BithR Hax thib{Peatia s ieneter gAdheittiabdy tHBPBERE to lift off briefly. When the idler
strikes the lift-off guard in the form of the upper leg of the C-profile forming the running rail, the idler
changes its dysetign gftolatien. which feads i ote fojse ad increaged wear.on e idigrs,and running
rails. A further possi) e negative effect of the known sor?lsng coneeyor ISthat m%eh‘?raveﬁfing round bends,
the car twistghsodingeRbelceniseyertheribi Gont efferer gt ahdced: whitheisigthe lvike gaigdingightly by the
guide rollersdhag gseatelcborigental play, and this is undesirable, because the opening of the rocker
bearing link can cause the chain tension originally set to relax until there may even be a slack chain, with
the possible consequence of undefined movements of the car in the bends. The play referred to, in
combination Withharcontacgfidmenerty tamsissionifromithecstatichbyyhe awidigreditnto theeansoving car, for
example by 'Bﬁ%ﬂﬁl?fam%ﬁ@ﬂ&ﬂi%&{m‘ﬂﬁl@y esRrCilY-Rf meanadnh ngaldneiRligeharIegY. means that
the car no longer has exact horizontal guidance, so that there is a fur%her disadv. ynté\ge in that the energy

transmitted aWAPISEH08 PO Hat BAR HEW RSt APATVEgJaEyWhich s usually CShaped in

cross-section, so that there is only a small air gap between the upper leg of the C-profile and

the idler, thus securing it against lifting off. It is convenient for the idlers each to be mounted
on an additional component, which is in each case arranged so as to be pivotable on the frame
about a vertical axis, so that the idler is arranged trailing relative to the vertical swivelling
axis. When travelling round bends, the idler aligns itself in such a way that its axis of rotation
runs through the centre point of the horizontal curve, so that increased kinetic resistance of the
chain of cars resulting from excessive friction between the idlers and the running rail is avoid-
ed.

One disadvantage of this design is that, because of the relatively long car or frames, a pro-
nounced polygon effect arises in bends, which leads to swelling tensile forces in time with the

succession of cars and therefore encourages the development of noise and increased wear.



Finally, the fact that the idlers are attached as trailing end runners means that whenever there are any
backward movements on the part of the sorting convgyor, the orientation of the idlers is undefined, which
already causes them to swing out uncontrolledly even after a short backward movement. Because of this
misalignment, the kinetic resistance increases many times over. Sorting conveyors designed with an
arrangement of this kind therefore have a fixed direction of conveyance and are not suitable for reversing
operations. The problem of the invention consists in improving a sorting conveyor with a series of cars
linked together in an articulated way, which are guided and capable of travelling along a track, in such a
way that the AbovEemdrtibiaad et eseNarThey siche sgerearise lingsrieees SsIgarsiis pritsiethe the

invention propRseReARONSTHGURR b IRiChethascarsin Rac Ea &8 RS RI WdgUAkiand karker unit linked
to it in an articulated way, wherein each guide unit has, in matchin ont%tudinal positions on each side,
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an idler for cS"8parsiig Ith A 'F4ER BRGGEEPLH e akr e BeddiEmien Wb dfe rollers, a
first one of whiaH is tifsptidecily. aWiisih khogiladindltgabitioh-sffacac] apar orroot e thepeekpeadtive idler and

a second Or?‘?hgfé’l’ SRS SIEROSRD 1A c%C%ﬁ,dtﬁ%']Si&J%HL%' PORUIANFRACSH ARAORRNA f%b%sr espective
idler, wherein between the guide unit an the carrier unit ofga car fﬁere Is disposed a coupling hinge which
is pivotable dBdRAra RYEGENhaRised e Erpeidicuidmymng pihe of the track, and between adjacent
cars there is disposed a connecting hinge which is rotatable in each direction, and wherein the coupling
hinge and the connecting hinge are each disposed in longitudinal positions outside an area between the
first and second langiticingl ROSIHONSRL e gu! Ie5%10 AN AUSRAYe Gk odingn Jbis
contemplated tﬂJ ﬁ%? %?d sl t&e%ﬂ I mgcdﬂ g 19&1 f?' f 5

at connecting hinge and oint are disposed In a matching lo gltuélinal position

centrally betWed the firstwites sechehbergisRifanp asitiens effenetiatithe raNerdigh fsretesryitdrnative

embodiment gaademplate s $hat tha kopmeeiing hingfds israsedpnhenfiratiofsesarddeRgisudinal position
of the guide rollers and the c\%lfling hinge is disposed in the respective other, second or first, longitudinal
[

position of th&*Bsifes BIFBFEE WitRCt s KrsbAAmEATThEMtiGHEE Ui AR R RPSINAGREIRIY 58 EhElited that the
guide units amdithkecanmigravnitbaselichdnthaal, iviknytposs tkkatoirequohygaif wife tihisl minienised. This is the
case whenever the connedting hinge and the coupling hinge of each guide unit are arranged in
longitudinal [Z?OSIII}Z?OI’EIIS at eaué}]%éistances in front of and behind the longitudinal position of the idlers and
are spaced apart from one another by a first distance, and connecting and coupling hinges of each carrier
unit are spaced apart from one another by a distance identical to the first mutual spacing. In all the
variants, it maeprierafotye eocontemiplatechtivathth eaoitersiet @ gugdaramindgreaofesniabtesaliont a common
horizontal axjs.of fatation o Additiomdtis Rielarahivoniemrliated hatarsyidleris lagategigentrally
between two directly adjacent guide rollers. In this way, a

by means of linear motor technology, means that the car no longer has exact horizontal guid-

ance, so that there is a further disadvantage in that the energy transmitted and also the power

that can be transmitted are reduced.

Finally, the fact that the idlers are attached as trailing end runners means that whenever there
are any backward movements on the part of the sorting conveyor, the orientation of the idlers
is undefined, which already causes them to swing out uncontrolledly even after a short back-
ward movement. Because of this misalignment, the kinetic resistance increases many times
over. Sorting conveyors designed with an arrangement of this kind therefore have a fixed di-

rection of conveyance and are not suitable for reversing operations.

The problem of the invention consists in improving a sorting conveyor with a series of cars
linked together in an articulated way, which are guided and capable of travelling along a

track, in such a way that the above-mentioned disadvantages no longer arise.



- 4 - first guide roller may be disposed in a first longitudinal position spaced apart in front of a particular
idler, and a second guide roller may be disposed spaged apart by the same distance behind that idler. In

addition, it is expedisnt R the JuidR follRs fn-Recrosape. Akt verisRt AvaRRtkotaloR: dgnparallel to

the swivelling axis of the c;onne.ctingi hinge. It may be expedient for the guide rollers of a guide unit to be
disposed spaﬁﬁ‘éﬂ%ﬁﬁ 5‘3‘}%%% (FRAT Bt SR KGHhi s mATA Pt Avrandlerde ?ﬁﬁ(ﬂﬂ’&eof the guide
rollers perpengictiariy thihgidi ectigmdhedpyaiamncen kishpraterablyleoniesopdptedithak thedguide rollers
of the guide Lflgitkar%(?(; nged at the same hei?h%e%sv;[lrgﬁi (?ntre of moﬂon of#he conn c:l??gnhisnge. In

. rack, 1 each 1d]er has assogia wo guide rollers, a.first one of w ;
horizontal ben(fs, t?]IS ensures %ﬁatl e lateral 1orces resu tlng om t]heefeh5| e 1orces in ine chaln do not

lead to a tiltintspestdentdotinyrgittdmdarofFirthaavistepittisngrefe fshe compehysladéa thdtathe-guide rollers
of a guide unif,arg,arsangtd, at hig,sameheigbAs NG RxERPHRiaipRRtie e ihma be

contemplated that the idlers can be driven by motors. Alternatively, it may be contemﬁﬁéated that the guide
units and/or tREEXFriditnTteFiadsbees diclide A IR SPRET HIe foFdBErD s 8RR bt a friction

wheel or lineasughiivig. hife keidctan pastamaybakeatbeifein ohaistaialcaragéiadai piaalipgas motor,
wherein the rets ectivE ott&ebr drive element is diﬁgose |in a stationary.manner inht e.area olgthe track or is
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track, ctween, adjacent car. C 1 1Sposed .a connectl 1NgC 1 1S 10t
formed by the latter. Ty this Context™itds POSSI [eF6r e PRaEoh parts ake the form o a{ components

aligned verticaltpcindiriviihe. diréetioreol borveyancbintreaed ds cbwivisauing imdlieectlidertioriof
conveyance peing faRAeALIHNG ShARR Af #SPOMARLRAHLCIA NG 8GN RE A CORIREHNG hinge and

forming a narrow gap to an adjacent reaction part. Itis expediently contemplated that at least one
Ioad-bearingtﬁ?e%ﬁérr‘i’él%posed on each car. The load-bearing members may be mechanically or
electrically actuated tilting members or transverse rib members. In particular, it may be contemplated that
each car is equipped with two load-bearing members, one of which is disposed on the guide unit and one

on the carriefyinit, ThaJeadshaRIRG: MEMREIH QLIS ALY RE AR SARE S28the ball joint

are disposed in a matching longitudinal position centrally between the first and second longi-

tudinal positions of the guide rollers.

A further alternative embodiment contemplates that the connecting hinge is disposed in the
first or second longitudinal position of the guide rollers and the coupling hinge is disposed in

the respective other, second or first, longitudinal position of the guide rollers.

With the first variant mentioned, it can advantageously be ensured that the guide units and the
carrier units are identical in length, so that the polygon effect is minimised. This is the case
whenever the connecting hinge and the coupling hinge of each guide unit are arranged in lon-
gitudinal positions at equal distances in front of and behind the longitudinal position of the
idlers and are spaced apart from one another by a first distance, and connecting and coupling
hinges of each carrier unit are spaced apart from one another by a distance identical to the first

mutual spacing.

In all the variants, it may preferably be contemplated that the idlers of a guide unit are rota-
teble about a common horizontal axis of rotation. In addition, it is preferably contemplated

that each idler is located centrally between two directly adjacent guide rollers. In this way, a



Further advantages and features of the invention will become clear from the following description of
preferred embodiments, wherein Fig. 1 shows part of;a sorting conveyor in accordance with the invention
without any load-bearing members in a perspective view seen obliquely from above, Fig. 2 shows a

section of the;sQUiNg-Genvemay fomshigdliPR ARepIARchSCRISbItkpchaye PR TSl RSPHIRg conveyor
in accordance with the invention in a view seen from below, Fig. 4 shows the part of the sorting conveyor

from Fig. 3 frifHBeld\ 21 & Wiohkadar oy ily 8&89&%?9&08%88%'?%@Mﬁ‘%ﬁ&ﬁ%%0n in a
schematic sketieindmigsidia-c illustrate three different embodiments of the invention, Fig. 7 explains the
influence of the car geometry on the polygon effect, - 6 - Figs. 8a-c illustrate preferred embodiments of
the invention when driving round a vertical bend,

In addition, it is expedient for the guide rollers to be rotatable about vertical axes of rotation,

i.e. parallel to the swivelling axis of the connecting hinge.

It may be expedient for the guide rollers of a guide unit to be disposed spaced apart by a lon-
gitudinal distance which is smaller than a transverse spacing of the guide rollers perpendicu-

larly to the direction of conveyance.

It is preferably contemplated that the guide rollers of the guide unit are arranged at the same
height as the centre of motion of the connecting hinge. In horizontal bends, this ensures that
the lateral forces resulting from the tensile forces in the chain do not lead to a tilting moment

acting on the car.

Furthermore, it is preferably contemplated that the guide rollers of a guide unit are arranged at

the same height as the axes of rotation of the idlers.

It may be contemplated that the idlers can be driven by motors. Alternatively, it may be con-
templated that the guide units and/or the carrier units possess a reaction part for transmitting
drive forces by means of a friction wheel or linear drive. The reaction part may take the form
of a stator or a drive part of a linear motor, wherein the respective other drive element is dis-

posed in a stationary manner in the area of the track or is formed by the latter.

In this context, it is possible for the reaction parts to take the form of flat components aligned
vertically and in the direction of conveyance, the ends of which facing in the direction of con-
veyance being rounded in the shape of a segment of a circle in the region of a connecting

hinge and forming a narrow gap to an adjacent reaction part.



Fig. 9 shows a preferred embodiment of the invention according to Fig. 6a with two support members per
car in a schematic view seen from above. Reference4s made first to Figs. 1 to 5, in which the basic

features of the invenian@e dusHated i, means he Warkrd-ARedine Nt dihsseuingerpyeyor of the

invention consists of a series of cars 2 linked together in an articulated way, which are guided and
capable of trdVeliPrs Resige HerRess WArChS; IR tRe ST SIS AR L ARG WIIRG ARTRP $53186 laid
parallel to ongaaneileritaachmas. consists of two members linked together in an articulated way namely a
guide unit 8 and a carrier unit 10, which are coupled together by means of a coupling hinge 12. The
coupling hinge 12 has a swivelling axis 12a running vertically and thus enables a swivelling movement of
the guide unit 8 and carrier unit 10 relative to one another about said swivelling axis 12a (for illustration
reasons, Figl1® REBAE ieWoPERSemplae s il tist€ar ih Sieertd sihabe KddetsMutSte the
coupling hingedesesibeaHialavispbe guitddniid aansisisont arcak kadieddnalignettidbsuaigely to the
direction of trrzfll\c/e ec%go%%cg gg‘rthg c?ﬁut% ‘?F]“e%ﬁnﬁ’é V}/zheiCh are disposed an idler 16 with a horizontal axis of
rotation 16a and two guide roliers 18 With a vertical axis of rotation 18a. The axes of rotation 16a of the
two running wheels 16 are identical to one another or align with one another, and are orienttated
perpendicularly to the swivelling axis 12a of the coupling hinge 12. In an alternative embodiment, it is
possible for therdxesdvhnaigdiomd Gaatorbe dAtian angledo oile eothecléL. filbenidier®lénang deranged to be
pointing obli urell il)r}lvx(/)?rdgfgr é)&Jéwg(r)g{s. vevllltttg t@ﬁé;eellﬁ(es of rotation disposed in a plane perpendicular to the
longitudinal direction orthe direction 0 conveyance 20 of the conveyor. In one variant, the axes of
rotation of the guide rollers 18 can also be arranged at an angle to the vertical, so that the guide rollers
are arranged to be pointing obliquely, and here too, in order to avoid excessive friction and to reduce
wear, it goesRigtHosiosayjag thfad tHoeinhgxes el doiatiocoshmutdwieh dispiasediion avitlane aneltated
perpendiculag%rtltl)l tr}ﬁe%iféﬁ%tii%rﬁ og r%chlgéﬁa ance S26(2:.nl0 f ure(ffqrrgeda%r(')q/bodiment, however, the arrangement
is as illustrated, '& the idlers have & common axis of rotation a, WHich runs perpendicularly to the
swivelling axis 12a and to the axes of rotation 18a of the guide rollers 18, those axes of rotation 18a being
parallel to one another. Every two adjacent cars 2 are linked together in an articulated way by means of a
connecting hiige226oWwhe seotimecfitig kinge 26ntakes filber fBignlafreatinilersal joaht, or rocker bearing and
makes it possible for the members linked in this way, namely the guide unit 8 of one car and the carrier
unit 10 of an adjacent car, to twist in all directions (vertical axis 28, transverse axis 30 and longitudinal
axis 32). In t%is v%ag% the cars can run with no di.ﬁ‘icult(}/ (pot onl%/hh?lrizontallc\)/, but also vertiti;all%/ round
bendS and h I]i%a (h\’&ﬁspgb%ii Bg}ﬁ@g)?onveyor 1n accordance with the invention 1n a view seen {ro

below,
Fig. 4 shows the part of the sorting conveyor from Fig. 3 from below,

Fig. 5 shows a car of a sorting conveyor in accordance with the invention in a schematic

sketch,
Figs. 6a—c illustrate three different embodiments of the invention,

Fig. 7 explains the influence of the car geometry on the polygon effect,



As can be seen in Fig. 1 in particular, the running rails 6 each have a bearing track 34 on which the idlers
16 roll, and a guide track 36 perpendicular thereto, ajong which the guide rollers 18 run. Upper means
providing security against lifting off arranged opposite the bearing tracks 34 and a fixed distance apart
from them arg; potsahowinistplidhssakedinplichys dhenfomnakide valieradddbysugnsuieihat the guide
unit 8, which is guided closely between the guide rails 6, is always aligned in such a way that the idlers 16
are also guidtéfa1 eally in the direction of conveyance, even in bends. The axes of rotation 16a of the
idlers 16, which are arranged in a line, are always aligned through the centre point of the curve, as is also
shown in Fig. 3. Since the idlers designed as trailing end runners and guided so as to be swivellably

movable, as jndhe $iaie etbr .kt arpslisRensgdnvithvdhsoiiers e ke BuidadalRReAstgsbpwly delimited
path, so that the bearing tracks 34 can be made correspondingly narrow The bearing tracks 34 define a

track plane, (BSVINEH PRECEVR AT B Y58 SR a3 %f rotation 18a run perpendicular and the axis
of rotation 16a runs parallel. With reference to Figs. 5 and 6, three preferred variants of an embodiment
of the invention will be explained below. Fig. 5 shows a car 2, consisting of a guide unit 8 and a carrier

unit 10, whickate-aeuRl@chiegathes atdha ¢oupling hinodd Basnpasie tracouplingohingaii’. the guide
unit 8 has a connecting hin%eaZGf r co-Q eratin? with the carrier unit of a further guide. car. In the
€

stretched stat& i Q¥ dBYARH LA WHth £t BU B EB e 8p SN SRIE AR S S B MG ting hinge 26
and the carriegrignivflGare kpacedgrtbituall yrapaiduinted distambéch awhicidaebandsppalls o thediength of a car
o o codplng g4 AAGed HRRGSI APBILINA.LO4PING RNGRIBINCR. IBIRINE cominon
axis of rotation 16a of the idlers 16, ané)t e connecting hinge 26 is a connecting hinge distance c from the
axis of rotatioe18®RFRe guide rollers 18 are arranged spaced apart from one another by a guide roller
distance d in the longitudinal direction, and, seen across the longitudinal direction or direction of
conveyance 20, have a mutual axis transverse spacing e. Fig. 6 shows three preferred variants of an

embodiment detal.JnR 015t YA ROl (El9y ARl heRuRIng hings.andaonnectios binge.iptences b,

each amount to one quarter of the articulation point spacing, or the length of a car unit a, so that the

length of the HHidSHAEr BaiiAP-uriehears o B@lgriegether fspsativel Hisger irgivgadal dR8 eiunts in each

case to half the.lengthiofacaswiniliBadhis embagdiment achievasithaseadmpumkeductiomefdhe polygon
effect. Apart from thag, it r,esults\/i\g tgg advantage hat two identical |§><’:ld- earing members can be
disposed on BIT& QA E e s B LS AR r}éer L0y W8P ORRASSIL SR SR Enveyor
illustrated thez, GGothitinergisidecanits,Fand thewanrieewnifFid. dachdstrppaiteadondt bekring tmember 40
which, in the gxample ilyslratad, glé%ptﬂ%fﬁggec&feg&fme% rib r_nt_ember (trans_,verse rib conveyor). If
carrying buckets are contemplated here, they may be designed as tilting buckets in a known manner. In
the arrangement illustrated in Fig. 9, the spaces between two adjacent transverse rib members 40 are
closed by overlapping covers 42. The covers 42 reach beneath an adjacent load-bearing member in the
way indicated'lipy giashedtlih esnsettivatave hadbehdigmol gapsvansly bethedircthiedodd-bedriorg members.
Thanks to the afrapgement of fwg @ﬁ@hbﬁéﬂﬁ%&%fgp?&@"{%'%ﬁ‘%ﬁﬂ&%ﬁ%‘ 1SS Hhg.gaes on a car

can be kept to a minimum. Compared to a sorter with a conventional construction, in which two identical
bearing menfher&Vareuigtaingett o Wit atvrsticahvenmbrairtars! thelds gt elisr dctoltirnef Figs. 6a and

9 makes it pegsiigimsedkics the Numbaical cosAPanents. s shesiallh dso thakeaniagangdigside rollers,
offering not onla{ a cost f?enlef(];‘é,jbu also a :ﬁduction in tg% runni?eg Qises Tlre construction according to
et 5 esp

Fig. 6a make's fSERBR FOU I SIRY NEREP ST BhehSierid Bieiunes{al8s il BRARST Brd guide
rollers, offerihgdotuniy ia positiehefithdbutalod @reductiandrbthe armigly moisesinother, i.e. the
idlers 16 are arranged to be pointing obliquely inwards or outwards with their axes of rotation
disposed in a plane perpendicular to the longitudinal direction or the direction of conveyance

20 of the conveyor.

In one variant, the axes of rotation of the guide rollers 18 can also be arranged at an angle to
the vertical, so that the guide rollers are arranged to be pointing obliquely, and here too, in

order to avoid excessive friction and to reduce wear, it goes without saying that their axes of



Alternatively, in the construction according to Fig. 6a, a single support member per car may be provided,
which, depending on what is more excpedient, may be fixed either to the carrier unit or to the guide unit.
Fig. 6b showg,ongvaliant 8f ansiaadimphedhich dhe pesnling ynesrangd:themonngstieg hinge are
each disposed on a connecting line between two guide rollers which are opposite each other in the
cross-directidi®rHis embodiment provides the advantage that the articulation points, namely the coupling
hinge and the connecting hinge, only deviate to a minimal extent from the centre line of the sorter frame
bend, i.e. the centre between the bearing tracks 34 of the guide rails 6. The tensile forces prevailing in the

sorter ghain ?ﬁa:?'ﬂh%?e% “e%(ﬂ@di‘iﬁéﬂ'ﬂ%@g%,%@‘ %Qﬂ%e‘i’iﬁ%k-if Q-iﬁﬁsﬁ'&_%\ﬁ{si.%. fﬂféhﬁfe}(saﬁ@%tai”_ which the
two articulation points, namely the coupling hinge and the connecting hinge, coincide in one point,

preferably orf SHETRI&T POEQIRSIN 658 o HE BBt SeRAHIILRNIB SR mBHE RS B poRYWHLHECt can be
reduced in campatisontiorlsarodfiieopvrietionalsdssigdsE uxtharmoraidine obatigenealaf dhenarticulation
points enablea%ggl%rnumber of components to be reduced. In all the variants of the embodiments, it is
possible to arrange the coupling hinges 12 and/or the connecting hinges 26 at the same height as the
guide rollers 18. As a result, the lateral force that arises in horizontal bends and is caused by the tensile
or compressive forces present in the chain of cars does not - or only to a minimal extent - lead to a tilting
moment actimiyan the adncthusapreveatinged e idiaes iiem difivipeld frapbihadusning cadnaathpumping into
an upper lift-off guard.Wear and noise capsed hy.this are avoided. - 10 - Studies have shown that the
molygon effer At ihe For AL e B s O Ry BN OF e
invention is usekpfor postbimprorviagmbers bokedardisovaxsmainedy derswdsareitBeotans privad rigid frame,

in which the iglers-ate @fianasd fedRINANG twrersHThisdsaxplained IR, fapdhlighellluptrated the
influence of the car geometry on the polygon effect. The guide units and the carrier units may have top
sides on the 32AM HAGHUKD it baaHhy KPS 4255 that R T4 BAS SIS PEs RSNt Rk bearing
members in vattyaiyt any pesiitn enibécak Sihbdithedorgitusinbabaxpansion because of temperature
fluctuations is not inconsiderable in large systems, the running rails and the members absorbing tensile
forces in the cars forming the sorter chain are made from materials with coefficients of longitudinal
expansion which are as far as possible identical, ideally the same material, e.g. steel or aluminium. The
point is that diféhPUSHTRLS %ﬁloh&hﬁﬂﬁﬂ%\‘flé&ﬁhﬁ&’élﬁlﬁ% RS Oniiey TP AnbetRB s JAgk A&R would lead
to changes imthiehclhaiiltansiondaetavdhicbuite utackh e parpaghdiverirfluancel @y thaicunhingubkhaviour and
especially the noise and wear. The frame .qf the guide unit he made from alternative materials, e.qg.
2150 plastic. TAE (orGle or bR homeiid SO UaAG HnGS 1 e cunE el Airgs (eHRen, Wherd applicable,
conducted thvesLigitckh Hodidonatsbdiorce mppe rativgithe goidea it faniehsaks eheisahsématerial
properties asrierGuigeitails a1Rreiar g smRadBeRtF i S, PHRe! [ilRiciies HaRuision or drive
forces and thus to move the car, flat reaction parts 50, or 50a, b, e.g. sheets of aluminium, are attached
vertically and"EeAtidiAdR this gay Hansr damieh anmey Pakts dlchol ¢ arrabae g dieiiitdhg the tensile
force prevailithg ifirthesosteroahayanceh evieaictiomamhanecanneciaschincaudhiea Whisrinat whieh they heat
up because of Ine,driva sysism, &4 Inear diive.ar riction heels, they can expand withouj gny effect on
the structuralacompo ents of the ¢ar which absor tensﬁe/compres ve {éorces. S‘E:l’g. 8'also shows, the

gaps betweeshprutiralyeadjRdesst theddtion dssigredfia djaibeacodnginners and guided so as to be swiv-

ellably movable, as in the state of the art, are dispensed with, the idlers can be guided along a

narrowly delimited path, so that the bearing tracks 34 can be made correspondingly narrow.

The bearing tracks 34 define a track plane, to which the swivelling axis 12a and the axes of

rotation 18a run perpendicular and the axis of rotation 16a runs parallel.

Since the idlers are fixed firmly to the guide unit, reversing operation of the sorting conveyor

is possible with no difficulty.



which are needed in order to allow travel round horizontal and vertical bends are designed in such a way
that the contours that determine the length have a suypstantially constant radius about the articulation
point of the agiggeni-rARPSGHRG NiNGR: ) thed pRiRR-Of JEAHRINGRIBYB.INRLR S AuRtrAl: Mertical gap
because of the vertical swivelling axis. With this embodiment, the dimensions of the gap and hence the
breaks which*AYePFeteiifefbPivafilfe SyBRYM 4H Be HBPHIA thihfWdmUHG 84 ShSWELYMTiant of an

embodiment mprvesgondioguinedigoemaviih asticuaiignhpaiate o Depuptingass sonneeiked hinges spaced

relatively far ap rt frorg one another. ooc&gcglution in this case is to Prrovidet 0 re ction.aarts 50a, b,
1de upit 8 hasa com%egtmr% I%e I CQ-operatin Wl'[% tEBC 1€1r unit S%a %hrt er rgﬂ’ll € .
one of them &inderthe guide unit 8'and one under carrier unit 10, facing each other Irrthe region of the

coupling hingsmwithtle vétickddystptel mtherelior ofith&igohntetimgrtipgetn2eirtirdatamapntours with a
circular “ng-ﬁt@@&%&%ﬁé)ﬁﬂg@%taﬁm@%ﬁ@%@m& %ﬁa@@&%gl@b%\éﬁ' With Aeqestuction in
ar

accordance with Figs. 6b or 6¢ (Figs. 8b, c), it is sufficient for a reaction part 50 to be disposed only
beneath the B4R FOMFEPSRIESHEE IS G S Bul B IRAEPID EHENSR A AWh BT & IRESFOIRE bends,
provided thatywitbbaptieastivetigninaccamhancecvithdrigxButheGanisfawiitis aiconsidatahly greater

length than the guide unit (cauoling finge and conpecting inge fistances b, ¢ are elgively small
compared tothe'len of-a car unita). In Fg. 2, where an arrangement in accordarnce Ig. 8bis

illustrated, theleactibmrpants 58! carrtikepagdrbm seeanotht byldsuaferefdeeAoeimendandls: Rngi-
tudinal direction, and, seen across the longitudinal direction or direction of conveyance 20,

have a mutual axis transverse spacing e.

Fig. 6 shows three preferred variants of an embodiment in detail. In a first variant (Fig. 6a),
the coupling hinge and connecting hinge distances b, ¢ each amount to one quarter of the ar-
ticulation point spacing, or the length of a car unit a, so that the length of the guide and carrier
units 8, 10 between the respective hinges is identical and amounts in each case to half the
length of a car unit a. This embodiment achieves the maximum reduction of the polygon ef-

fect.

Apart from that, it results in the advantage that two identical load-bearing members can be
disposed on one car. Fig. 9 shows such an arrangement by way of example. In the sorting con-
veyor illustrated there, both the guide units 8 and the carrier units 10 each support a load-
bearing member 40 which, in the example illustrated, takes the form of a transverse rib mem-
ber (transverse rib conveyor). If carrying buckets are contemplated here, they may be design-

ed as tilting buckets in a known manner.

In the arrangement illustrated in Fig. 9, the spaces between two adjacent transverse rib mem-
bers 40 are closed by overlapping covers 42. The covers 42 reach beneath an adjacent load-
bearing member in the way indicated by dashed lines, so that even in bends, no gaps arise
between the load-bearing members. Thanks to the arrangement of two load-bearing members
which are identical in size, the gaps on a car can be kept to a minimum. Compared to a sorter

with a conventional construction, in which two identical bearing members are arranged on



Car 4 Track 6 Running rail 8 Guide unit 10 Carrier unit 12 Coupling hinge
-9._

two conventional cars, the construction according to Figs. 6a and 9 makes it possible to re-
duce the number of components, especially also the bearing and guide rollers, offering not

only a cost benefit, but also a reduction in the running noises.

The construction according to Fig. 6a makes it possible to reduce the number of components,
especially also the bearing and guide rollers, offering not only a cost benefit, but also a reduc-

tion in the running noises.

Alternatively, in the construction according to Fig. 6a, a single support member per car may
be provided, which, depending on what is more excpedient, may be fixed either to the carrier

unit or to the guide unit.

Fig. 6b shows one variant of an embodiment, in which the coupling hinge and the connecting
hinge are each disposed on a connecting line between two guide rollers which are opposite
each other in the cross-direction. This embodiment provides the advantage that the articula-
tion points, namely the coupling hinge and the connecting hinge, only deviate to a minimal
extent from the centre line of the sorter frame bend, i.e. the centre between the bearing tracks
34 of the guide rails 6. The tensile forces prevailing in the sorter chain stabilise the car in its

orientation within the track.

Fig. 6¢c shows a further variant, in which the two articulation points, namely the coupling
hinge and the connecting hinge, coincide in one point, preferably on the axis of rotation 16a
of the idlers. With this embodiment too, the polygon effect can be reduced in comparison to a
car of conventional design. Furthermore, the coincidence of the articulation points enables the

number of components to be reduced.

In all the variants of the embodiments, it is possible to arrange the coupling hinges 12 and/or
the connecting hinges 26 at the same height as the guide rollers 18. As a result, the lateral
force that arises in horizontal bends and is caused by the tensile or compressive forces present
in the chain of cars does not - or only to a minimal extent - lead to a tilting moment acting on
the car, thus preventing the idlers from lifting off from the running rail and bumping into an

upper lift-off guard. Wear and noise caused by this are avoided.



12a Swivelling axis 14 Car body 16 Idler 16a Axis of rotation 18 Guide roller 18a
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Studies have shown that the polygon effect and the concomitant disadvantages are distinctly

reduced when the construction of the invention is used for a sorting conveyor as compared to
a chain of cars where the cars have a rigid frame, in which the idlers are arranged as trailing
end runners. This is explained in Fig. 7, which illustrated the influence of the car geometry on

the polygon effect.

The guide units and the carrier units may have top sides on the same height above the bearing
track 34, so that it is easier to position the load-bearing members in virtually any position on

the car.

Since the longitudinal expansion because of temperature fluctuations is not inconsiderable in
large systems, the running rails and the members absorbing tensile forces in the cars forming
the sorter chain are made from materials with coefficients of longitudinal expansion which are
as far as possible identical, ideally the same material, e.g. steel or aluminium. The point is that
different degrees of longitudinal expansion of the running rail and the sorter chain would lead
to changes in the chain tension set, which would have a negative influence on the running
behaviour and especially the noise and wear. The frame of the guide unit may be made from
alternative materials, e.g. also plastic. The tensile force from the coupling hinge to the con-
necting hinge is then, where applicable, conducted through an additional component penetrat-

ing the guide unit, which ahs the same material properties as the guide rails.

In a preferred embodiment (Fig. 8), in order to introduce propulsion or drive forces and thus
to move the car, flat reaction parts 50, or 50a, b, e.g. sheets of aluminium, are attached verti-
cally and centrally on the guide and/or carrier units. These do not contribute to transmitting
the tensile force prevailing in the sorter chain. The reaction parts are connected in such a way
that when they heat up because of the drive system, e.g. linear drive or friction wheels, they
can expand without any effect on the structural components of the car which absorb ten-

sile/compressive forces.

As Fig. 8 also shows, the gaps between mutually adjacent reaction parts of adjacent cars,
which are needed in order to allow travel round horizontal and vertical bends are designed in

such a way that the contours that determine the length have a substantially constant radius



Axis of rotation 20 Direction of conveyance 26 Connecting hinge 28 Vertical axis 30 Transverse axis 32
Longitudinal axis 1] -

about the articulation point of the adjacent connecting hinge. In the region of a coupling
hinge, there is a straight, vertical gap because of the vertical swivelling axis. With this em-
bodiment, the dimensions of the gap and hence the breaks which are relevant for the drive

system can be kept to a minimum.

Fig. 8a shows a variant of an embodiment corresponding to Fig. 6a with articulation points of
coupling and connecting hinges spaced relatively far apart from one another. A good solution
in this case is to provide two reaction parts 50a, b, one of them under the guide unit 8 and one
under the carrier unit 10, facing each other in the region of the coupling hinge with a vertical
gap. In the region of the connecting hinges 26, circular contours with a circular ring-shaped

gap between them are contemplated, as described above.

With a construction in accordance with Figs. 6b or 6¢ (Figs. 8b, c), it is sufficient for a reac-
tion part 50 to be disposed only beneath the carrier unit, since its ends only swing out a little
to the side when travelling round bends, provided that, with a construction in accordance with
Fig. 6b, the carrier unit is of considerably greater length than the guide unit (coupling hinge
and connecting hinge distances b, c are relatively small compared to the length of a car unit
a). In Fig. 2, where an arrangement in accordance with Fig. 8b is illustrated, the reaction parts

50 can likewise be seen.
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List of reference numerals

2 Car

4 Track

6 Running rail

8 Guide unit

10 Carrier unit

12 Coupling hinge

12a Swivelling axis

14 Car body

16 Idler

16a Axis of rotation

18 Guide roller

18a Axis of rotation

20 Direction of conveyance
26 Connecting hinge

28 Vertical axis

30 Transverse axis

32 Longitudinal axis

34 Bearing track

36 Guide track

40 Load-bearing member (transverse rib member; carrying bucket)
42 Cover

50 Reaction part

50a, b | Reaction part

a Distance between articulation points (length of a car unit)
b Coupling hinge distance

c Connecting hinge distance
d Guide roller distance

e Transverse spacing




Reaction part a Distance between articulation points (length of a car unit) b Coupling hinge distance c
Connecting hinge distance _13-

Claims

1. A sorting conveyor with a series of cars (2) linked together in an articulated way,
which are guided and capable of travelling along a track (4), and each of which has a
guide unit (8) and a carrier unit (10) linked to it in an articulated way, wherein each
guide unit (8) has, in matching longitudinal positions on each side, an idler (16) for co-
operating with the track (4), and wherein each idler (4) has associated with it two
guide rollers (18), a first one of which is disposed in a first longitudinal position
spaced apart in front of the respective idler (16) and a second one of which is disposed
in a second longitudinal position spaced apart behind the respective idler (16), wherein
between the guide unit (8) and the carrier unit (10) of each car (2) there is disposed a
coupling hinge (12) which is pivotable about a swivelling axis (12a) aligned perpen-
dicularly to a plane of the track, and between adjacent cars (2) there is disposed a con-
necting hinge (26) which is rotatable in each direction, and wherein the connecting
hinge (26) and the coupling hinge (12) are each disposed in longitudinal positions out-
side an area between the first and second longitudinal positions of the guide rollers

(18).

2. A sorting conveyor with a series of cars (2) linked together in an articulated way,
which are guided and capable of travelling along a track (4), and each of which has a
guide unit (8) and a carrier unit (10) linked to it in an articulated way, wherein each
guide unit (8) has, in matching longitudinal positions on each side, an idler (16) for co-
operating with the track (4), and wherein each idler (4) has associated with it two
guide rollers (18), a first one of which is disposed in a first longitudinal position
spaced apart in front of the respective idler (16) and a second one of which is disposed
in a second longitudinal position spaced apart behind the respective idler (16), wherein
between the guide unit (8) and the carrier unit (10) of each car (2) there is disposed a
coupling hinge (12) which is pivotable about a swivelling axis (12a) aligned perpen-

dicularly to a plane of the track, and between adjacent cars (2) there is disposed a con-



d Guide roller distance e Transverse spacing - 13 - Claims 1. A sorting conveyor with a series of cars
(2) linked together in an articulated way, which are gyided and capable of travelling along a track (4), and
each of which has a guide unit (8) and a carrier unit (10) linked to it in an articulated way, wherein each
guide unit (8) has, in matching longitudinal positions on each side, an idler (16) for cooperating with the
track (4), and wher8fi§E&chingrefi) Hhishéseripitls Witkathwi iR rofetd¢Es), thefieshoitd ™F which is

disposed in a first lgngitudis)aliaosisiopupRacechapart jmnfeant Rt espectivesidigsi(l@hansba-second one
of which is disposed in a second longitudinal position spaced.apart behjnd the respective idler (16),
herein between tB T URICES) S e EAril T L) 61 SR QA5 B GUtT . couping
hinge (12) which is(@B)otable about a swivelling axis (12a) aligned perpendicularly to a plane of the track,

and between adjacent cars (2) there is disposed a connecting hinge (26) which is rotatable in each

direction, and wherein the connecting hinge (26) and the coupling hinge (12) are each disposed in
longitudinal positions YUtERE YN A¥a"Hihvile ﬁ‘etﬁé)fﬁ%fsa@ E@E%%éoﬁf bUGiARI BESHERS 8fYhe guide
rollers (18). 2. A sowthichcoageyddwith asdliesfafaatin@)lnkedtadgaethenind exviartfoutatbdavay, which are

quided and capable, ghU A 10 I AP Hof IFhea Rfiwghct;ﬁﬁa%gw%% WL aid,a carrier

unit (10) linked to it'in an articulated way, wherein each guide unit (8) has, in matching longitudinal
positions on each sidisleawiidierhase)rorcdopelenmgding pratipaciorsnchniiovhridler eHOH RS (4) has
associated with it twgegiisle walletae(t8bkadiyshrne iwhicheis disPeperin Additsidengiiwdinal position

spaced apart in front of the respective idler (16) and a second one of which is disposed in a second

longitudinal positiof SPad8UCEh I behiHa tRRSr &5 LGl EPPER], Wiehdhh I988NEEHhBSLIAR unit (8) and
the carrier unit (10)spieachaain(@pthefels digpavedidcaupiing hingerd Bhwishichpivditabledabout a

;SSW(;‘i’:' '(i)”S% 3‘)250 ((Jln 2 ) 39066 RSPERFIGHIAINGIR & RIRAG AT IBaIAGK: AAPREIVERD RFUSCERLEAS (2) there
P between the guide unit (8) and the carrier unit (10) of each car (2) there is disposed a

coupling hinge (12) which is pivotable about a swivelling axis (12a) aligned perpen-
dicularly to a plane of the track, and between adjacent cars (2) there is disposed a con-
necting hinge (26) which is rotatable in each direction, and wherein the connecting
hinge (26) is disposed in the first or second longitudinal position of the guide rollers
(18), and the coupling hinge (12) is disposed in the respective other, second or first,

longitudinal position.

4. The sorting conveyor as claimed in claim 1, characterised in that the connecting hinge
(26) and the coupling hinge (12) of each guide unit (8) are arranged in longitudinal po-
sitions at equal distances from the longitudinal position of the idlers (16) and are
spaced apart by a first distance from one another, and the connecting hinge (26) and
hinge (12) of each carrier unit are spaced apart from one another by a distance identi-

cal to the first mutual spacing.

5. The sorting conveyor as claimed in any of the preceding claims, characterised in that

the idlers (16) of a guide unit (8) are rotatable about a common horizontal axis.

6. The sorting conveyor as claimed in any of the preceding claims, characterised in that

the idlers (18) are rotatable about vertical axes of rotation (18a).



- 14 - necting hinge (26) which is rotatable in each direction, and wherein the connecting hinge (26) and
the coupling hinge (12) are disposed in a matching_lpagitudinal position centrally between the first and
second longitudinal positions of the guide rollers (18). 3. A sorting conveyor with a series of cars (2) linked
together in an articulated way, which are guided and capable of travelling along a track (4), and each of
which has a guide UfR ﬁ%@ﬁd%@f?@%ﬁﬂl@)lﬂrﬂ@é@%ﬂ@ iPreasBpgciiratesd shaipcipmesdin Bath guide unit
(8) has, in matchinghlopgiteidénataesitianscaneash side aspisier Lo} dapsaoparasinauitarthr-track (4),
and wherein each idler (%h § assq ia}tgd with it two guide rollers é%{S L afirs o%e of which is disposed in
a first longitudinal pBiioN §0aESHAFAL T fHORPOTTRE TSP RVR AR (16 )°a0E AE4dhd SR of which is
disposed in a secondytorgit2@inal position spaced apart behind the respective idler (16), wherein between
the guide unit (8) and the carrier unit (10) of each car (2) there is disposed a coupling hinge (12) which is
pivotable about a swivelling axis (12a) aligned perpendicularly to a plane of the track, and between
adjacent cars (2§‘th1él?8 ﬁglﬂf’:ﬁ)%(gg&yé’%%ﬁggﬁﬁ RiAyE 265 R e b b HAS EERirB B, and
wherein the connectianguidegel(@6) I8 )displasedidn the fBshersengad dotgitudinakpbsitiothofdhe guide
rollers (18), and th li gy (12),is. dispo int S i r r fi ngitudinal
postion. 4. The sorta o Ao e d L B S Einge 26
and the coupling hiffieet12)nef Eaghcgiliing amin@ywieiagrahed# (dhgitudinal positions at equal distances
from the longitudinal position of the idlers (16) and are spaced apart by a first distance from one another,
and the connectn finge-(FOLBNLIINgE Mol Fah SilenIllae spaged Apaliot frgpnother by a
distance identical to the first'mutual spacing. 5. The sorting conveydr as claimed in any of the preceding
claims, characterisétt ignthareHeridlensofieybia wilid® arsit(singed rbtheslacdisatit ascdmmenchorizontal
axis. 6. The sorting:6QR¥EYP6H>CIRIMEL 18Ny of the preceding claims, characterised in that the idlers
(18) are rotatable about vertical axes of rotation (18a). - 15 - 7. The sorting conveyor as claimed in any of
the preceding claims, characterised in that the guide rollers (18) of a guide car (2) are disposed spaced
apart by a longitUdlihbg distigconvhich s shmaikst thary frdgversdinpeleing. pdnsedidicedaintthahe direction
of conveyance (20)4,8.of SRHING)CRABNEYRE Bf-Gaimad (ifbjﬁys@stsfk?r%@t@&d g ¢hainB, Shaiacterised in
that the guide rollers (f8). of the guide unit (8) are arranged at the same height as the connecting hinge
(26), so that in hori?8RtAYBEREE af8FiYorces resulting from tensile forces do not lead to tilting moments
acting on the car (2).

11. The sorting conveyor as claimed in claim 10, characterised in that the reaction part
(50; 50a, b) takes the form of a stator or a drive part of a linear motor, wherein the re-

spective other drive element is disposed in or is formed by the track (4).

12. The sorting conveyor as claimed in claim 11, characterised in that the reaction parts
(50; 50a, b) take the form of flat components aligned vertically and in the direction of
conveyance (20), the ends of which facing in the direction of conveyance (20) being
rounded in the shape of a segment of a circle in the region of a connecting hinge (26)

and forming a narrow gap to an adjacent reaction part (50; 50a, b).

13. The sorting conveyor as claimed in any of the preceding claims, characterised in that

at least one load-bearing member (40) is disposed on each car (2).

14. The sorting conveyor as claimed in claim 13, characterised in that the load-bearing
members (40) are mechanically or electrically actuated tilting members or transverse

rib members.



9. The sorting conveyor as claimed in any of the preceding claims, characterised in that the guide rollers
(18) of a guide unit (8) are arranged at the same height as the axes of rotation (16a) of the idlers (16). 10.
The sorting conveyor as claimed in any of the preceding claims, characterised in that the guide units (8)
and/or the carrier units (10) possess a reaction part (50; 50a, b) for transmitting drive forces. 11. The
sorting conveyor &l Braiierei A0SR0, Btk e AR i ehamhbs reiakdichapaesed Bodab)agikes the form

of a stator or a driveapars of &linpad wetavvbedaiBathe; iaspeetive®thak diveneipmemijsseisposed in or is
formed by the track (4). 1 The(ég?o%?g convE or as clair%(le&in claim 11, characterised in that the reaction

parts (50; 50a, b) tati'i}eeg(‘t’fgefg% BhiBoRe e SRR Vertically and in the direction of conveyance
(20), the ends of which facing in the direction of conveyance (20) being rounded in the shape of a
segment of a circle in the region of a connecting hinge (26) and forming a narrow gap to an adjacent
reaction part (50; 50a, b). 13. The sorting conveyor as claimed in any of the preceding claims,
characterised in that at least one load-bearing member (40) is disposed on each car (2). 14. The sorting
conveyor as claimed in claim 13, characterised in that the load-bearing members (40) are mechanically or
electrically actuated tilting members or transverse rib members. - 16 - 15. The sorting conveyor as
claimed in either of claims 13 or 14, characterised in that each car (2) is equipped with two load-bearing
members (40), one of which is disposed on the guide unit (8) and one on the carrier unit (10).



