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 forcesorthg Carsviemselves are joined together by links at their
ends to formar ‘ M. Amarrangement of this Kind is known from DE 40 90 308 Wit this
design, the guide rollers and idlers are as a rule preferably arranged, when seen in the direction of
conveyance, at the front or rear end of the car, symmetrically to the centre line of the sorting conveyor.
The horiZentalggehdaope ofiththecturin tifesdurenicighia| dscansiaibddeyi e O uidehsnllers, ¢he, axksref which
are aligned perpendicylarly fo, ihe {5‘% %c%fg?eaQ%%L%ra- Theload:bearing jdiers are supporied on
horizontal Tunning diitales of the unning rail, which'is usua?ly -S apeéiln cro5s-8ection, $8 that there
is only a pariall aieghp foeteeendthenuppenheg lnditbhegGigx afiléeantbthetitent iy sisaqpaiing ipaigainst
lifting off.fét(i:% c%n\{gni%g} for t%enidlr:eir%s c(ptlro bg rpgunted on an ad(rjriltioglella%gp rCJnerPItl,ew (ia(%h isin
each caserarrsalngse ‘808 16HE ﬁivo1 Sble'on the frame BBt & Vertica raxi%, Sothattne idier is
arranged trdiling meldtivéctdl ther vdettadd Alyieeling: dxisti VY heenttave lin graosvtsb ariod snehe edse Taligns
tselfin sueh g way Nt s xiz.of foratiandune {roldh the sentre polnt #f the hoizantgl urye, so that
increased Kinetic resistance of the chamtot cars resu Ing from' éxcessive friction between the idlers
and the nomudgotlisrevolthledaOhadisdslvafidageaofetiik slesigmisAthatrbeeause of ths kefatisely long
car or fr mes, a-pronaune %?)Ig/gon 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. - 2 - A further disadvantage occurs whenever the connecting lings between the cars are not on
the same height as the guide rollers, because in that case the tensile forces in the chain cause lateral
forces, Witigh 30 iRagio momeNts AL and imax cause heidisrsraanhie.putside, ofitbs fendso 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 &, HECHNS, ARy ¥rs Hifk B H Ut it At E W INTE H St s ST EE Gk dodRE fRBFESaSRRI wear
on the idlﬁfglél@grﬁ%@ry'&gv?%}: A further possible negative effect of the known sorting conveyor is that
when travelling round bends, the car twists so much because of the polygon effect that the car, which
is otherwise guided tightly by the guide rollers, has greater horizontal play, and this is undesirable,
because the opening of the rocker bearing link can cause the chain tension originally set to relax until
there mayheviesriRenzasladldatvaiof Withcthénpossibimiognadduenseral bpdedigedimnovieetis ofethe car in
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improving a sorfing conveyar with a seriés of cars i &d ogether in an articulate

n
ated way, which are
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no Iongegﬁ’:larilg B 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.



- 3 - In order to solve this problem, the invention proposes a construction in which the cars in each
case have a guide unit and carrier unit linked to it in, an articulated way, wherein each guide unit has,
in matching longitudinal positions on each side, aﬁ?d]er for co-operating with the track, and wherein
each idler has associated with it two guide rollers, a first one of which is disposed in a first longitudinal

position gpageskapaddnafiont Jchesraspastiveideoanecasenapd i ehwiichiis sisposed tha
second longitydin Iposggl)ns aced apart behindolg\e respective idler, whereirhbe ween the guide unit
and the CAPRPESRI A MaP IS5 e PESRL S BINMRY HiltGd HIEH FS55R Btabie BB Suitelling

axis aligred paipendisidadyigeadtanad@héhs sack: and heivwaercabipkiaicarsibeiadridispared a
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second langtupiotlnsiions tht theguid eabllaesidrachadigrn atiiresibadimentiidns whitte repdated that
the connectin% hinge and.the ball joint are %iép?%sed in.a matchinﬂ longitudinal position centrally

between thE'Fis'ahs & 8?%%%?8%%%8% itfors 6‘?4%‘5&?&&? flers. 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,

ongitudinelngrian s, guide eliers o e st ariant menione eaa darinasausly be

ensured that the guide unitstand the carrier units are identical in fength, so that the polygon effect is
minimiseekkighs the brists whenesebthausowihdle mghigyecdivdtiteactipling wilige of ethervdsrde unit
are anangegl iRnal-enalositionsifh ety distRacksnJAnt Al AnchBRRINdRdenailcing position
of the idlers and are spaced apart from one another by a first distance, and connecting and coupling
hinges of @erHlappeningiphibesipaketheprnsflons erecansitiee yatn dpsine@idBmitased hectist mutual

spacing. \nalttbe YaIANE, heAY RIEIREARYAR aaniepiaed af il Lle thal A H AR Whllate rota-

teble about a common horizontal axis of rotation. In"addition, it is preferably contemplated that each
idler is loektedices mardIR/satieen two directly adjacent guide rollers. In this way, a - 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 spaced apart by the same distance behind that idler.

The play referred to, in combination with a contact-free energy transmission from the station-
ary running rail to the moving car, for example by means of the induction principle, especially
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.



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 hlngSe It may be expedient for the guide rollers of a
guide unit to be disposed spaced apart by a longitudinal distance which is smaller than a transverse
spacing of the guide rollers perpendicularly to the direction of conveyance. It is preferably

contemplateehishad dagvguide pﬁ&lﬁé&rgftﬁber@'didﬁ)ﬂ mitopis & eRgs thalibe isanmecheightas ileascantre of
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load- bearln m mb IS, of one car may be of the same size. Further advantages and features of the
e I‘O
|nvent|on w Jecome 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,

In an alternative embodiment, it is contemplated that the connecting hinge and the 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



Fig. 2 shows a section of the sorting conveyor from Fig. 1 on an enlarged scale, Fig. 3 shows part of a
sorting conveyor in accordance with the invention in a view seen from 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

inventiorgiksigruldeslansithepd lupocedahtheisalgpomatiy posinienaboan HHach frént Hgsda-c
illustrate referr]dilf?{emb diments_of the invention when.driving roun averth:al end, Fig, 9 shows a

preferred'&hHo FARE SRV B ACA L TR S E R SRR St PRRS sTREb AN FbiPs PEENEEIN a

schematisenigwtaeerdisom above. Reference is made first to Figs. 1 to 5, in which the basic features of
the invention are illustrated by means of a worked embodiment. The sorting conveyor of the invention
consists of a series of cars 2 linked together in an articulated way, which are guided and capable of
travelling along a track 4, which is formed in the present case by two running rails 6 laid parallel to one
another. Eaxddktmnc@nisigwodimbfmettlm)gusclﬁmoéldrm‘geuqaptatdpifaabeutatediwéylxnanfeﬂytaiguide unit

8 and a Garr éﬁgf @’W@eﬂfﬁl gyglggt@gggg‘ﬁcyéggﬁ%%g of a coupling hinge 12. The coupling

hinge 12 ha a swivelling axis 12a running vertica s 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, Fig. 2 shows a view of Figs. 1 or 4 from the rear in order to be able better to illustrate the

coupling hiR@e dessibedmeWe 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.



The guide unit 8 consists of a car body 14 aligned transversely to the direction of travel, on each of the
outer ends of which are disposed an idler 16 with a horizontal axis of rotation 16a and two guide rollers
18 with a vertical axis of rotation 18a. The axes of rotation 16a of the two funning wheels 16 are
identical to one another or align with one another, and are orienttated perpendicularly to the swivelling
axis 12aj@fishasalipling fingenpluda anmelicrnstivacmaptiney idmpasailigfoidhepyash darotation
1l6ato bgr\%ﬁ(r)jﬂge gle to one another, i.e. the i Ier,séG are rrari? to be h%oin, in obli%%al inwards or
outwards WithfHet“ak8s S1TBrto A His p5sB G ina"p Weoﬁeﬁ%ﬁﬁ AaPE R IBHYTR 8if &lion or
the directiansoésenieyamnae:r0 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 - 7 - rotation should be disposed in a plane orientated perpendicularly to the
directionlof potivelpance2) b praiptat] ghad cdiiment, ihowelperedva thrteiogeniehtdsi ag iliestrated,

Le. the idlers BiveAGaMmOn gisa spiaicn. R Hhish BRSRSIREndiH al (bs aiveling xis
12a and to the axes of rotation 18a of the gtide rollers 18, those axes of rotation 18a being parallel to
one anotmemBrenf nwo eafjavehbeafdi? srmtinkesd together in an articulated way by means of a
connecting hinge 26. The connecting hinge 26 takes the form of a universal joint 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). THHRRS AAYAHECatE EAFH AT IWRh T BiHFEUIN? Mo oRfy HBriAdrtalie Bubaide \etam round
bends anddrlisabbprdsrispikalimeshd svaarpe seen in Fig. 1 in particular, the funning rails 6 each
have a bearing track 34 on which the idlers 16 roll, and a guide track 36 perpendicular thereto, along
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 are not shown, for the sake of simplicity. The
four guidBigolleshdvBsthus ensusertivat thevgyideuniid@rdunichvistyuldethclosely bétveaenithdagdide rails

6, is alwel%s aligned in such a waly that the idlers 16.are I%o uiq)ed ideally in the direction of
aring’ mMemoers 1 a;lz rSpective YieEw Seen 1qu 1) alil ng’ . . .
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 in the state of the art,

are dispanges with.stheddigrs fanhe gHidedRlang Pré}ﬁfli?%g”l/ Selimisad-pathicar 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 funs
parallel.

Fig. 3 shows part of a sorting conveyor in accordance with the invention in a view seen from

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,



- 8 - 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, which are
coupled together at the coupling hinge 12. Opposite the coupling hinge 12, the guide unit 8 has a
connecting hinge 26 for co-operating with the carrier unit of a further guide car. In the stretched state in
accordarragswih-kigldstthe pasresponaingdriewalionieointeisheRnnesting ingel 26\anecthe carrier
unit 10 a[P% spaced mutually apart by a distance a, which corresponds to the length of a car unit. The
coupling ﬂ@e 12 is arranged spaced apart by a coupling hinge distance b from the common axis of
rotation 16a of the idlers 16, and the connecting hinge 26 is a connecting hinge distance ¢ from the
axis of rotation 16a. The guide rollers 18 are arranged spaced apart from one another by a guide roller

distance ﬂ%‘ ghs%r{)%%ta%?é?&‘ré’ reGHR AR SEAR %‘H.&%ﬁﬁ&ﬁ%&?@%ﬁfg"&aﬁ )r %%“&A}%Qgr%ﬁg&rpf
conveyance 20, have a mutual axis transverse spacing e. Fig. 6 shows three preferred variants of an
embodinmeembedarail can ia firstheanidiot (ieiy. s8al), fleencthapling hinge and connecting hinge distances 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 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 SEECEN&pAtTR THaE R Fashits 13 hdnanlich e rss deefaenttiadaucBEan g HE ibers can
be dispogqg:@ BPRR &R oFiQw%r%'é@Wﬁlﬁb!&iﬂr@ﬁtam@&ﬁﬂl@gﬁé&ww of xamalg:idn tha Solinga

conveyor illustrated there, both the guide units 8 and the carrier units 10 each support a load-bearing
member $IHHEARM thinksdingRNAn st atetichlasdhuasrthitharaguidstandcamalpel Hraskverse rib
conveyol §f aaryne-uckeinane isaoieplatat besedheximayie dasianemasdiltinppauakateoin a
known manner. In the arrangement illustrated in Fig. 9, the spaces between two adjacent transverse
rib memSBEs2AOFE 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 identicaln, Sizc, (1e.0308. 00 8 GALCAN DS KGRl {0 A MU, Compared (0.8 sorterwiin g
conventional cons ruc%on, in Which two identica earing members are a ranged-on®-9 - two
conventiendlacamsjdhencohdtrubiobraac conding togkFilys: Ba math9 ohakesijipgdsinge 13 rdtiacotpe
number of campao s, especially also the bearing and.guide rallers, offering nat.only a cost benefit,
bt also L T B R e 0
reduce theenunibibe ghcbnuportats, especially alscetitevbaarimg amoilguideors|kard, offeeihgnokionly a
costbengfl, b aifeAeelon.h he Bonine 1ises Alimalety f e consiylion aqsqeing t
Fig. 6a, a single support member ﬁ)er%ar may be provide ,%vhlch, depending on what is more
excpedietitlerhayeb éofidmdtsith €retodinpliogrhimganitoritw dHeelpwidle 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 articulation points, namely the coupling hinge and the connecting
hinge, oI 8Videe e RiINE ktaserbadthEcligrsditansrarecl i ipHeboRl BavRk eBntre

betweendhe, Reaninguiacksi36oh thenaiidgi{pds8-ahheitenslle fereeprevailingiinihecagen shain

stabilise the car in its orientation within the track. Fé%éfGC shows a further variant, in which the two
articulati8RdoortgUikielirthd B oubling rIHER ants Plerebhinactify Ritfgesssomhdriatintoh@agife
preferably,@n-ihgiaxis RidRIaE ane lidarRicad digEsandiitbr BisEb Reiment e be palyaernadact can be

reduced in comparison to a car of conventional design. Furthermore, the coincidence of the articulation

points erfal5 B MRt PEEHiBgsHS teagédle coupling hinge 12. In an alternative em-

bodiment, it is possible for the axes of rotation 16a to be at an angle to one another, 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



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 guigle 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 idlersdeamoiftingiRffoéain gbeetunningliad anenpusippRepticianuppey lit-aitgiid o¥\earapd noise
caused by thig are avoided. - 10 - Studies have shown that the polygon effect and the concomitant
disadvarftage Oare 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 e nolyaon il TNRAIE Uls. AN DG SATISLUAIR MAY Ave RIS, an. e same
height above the bearing trac 394, so that it IS easierto position the load-bearing members in virtually
any positommenicart Sinterthdlondiccitinat expeansionlbdgdoskeciternibamtuie fRectudtioribds not

Inconside(aIB nIAIRG KSR ORI EHS AR e mermhera ARsRbIBAERI (o s the cars
forming the sorter chain are made from materials with coefticients of longitudinal expansion which are
as far asqpodiyible identical, ideally the same material, e.g. steel or aluminium. The point is that
different degrees of longitudinal expansion of the funning rail and the sorter chain would lead to
changes in the chain tension set, which would have a negative influence on the funning behaviour and
especially the noise and wear. The frame of the guide unit may be made from alternative materials,

e.g. alsoPISEHEVPRAIASHEHEHSr e FdREAL O8EDF d e e e dotheRY ARG & SRRAESHAGre

applicablgingenduatae ¢braeeinamacdditionakesnhRonemnt fenekainethe suitadié: whisth ahadhe
same material properties as the guide rails. In a preferred embodiment (Fig. 8), in grder to introduce

propulsidRE YRS HRIES A teHNE TR THoRKFL IR RIS 313% BT DO HbE 9, W cahdrds of

aluminiuppe REgrattaghe tovsrticalllRBst cantiaiyRnithaouide nd/Qlaarriemidits, thesedeo Hal
contribute to transmitting the tensile force prevailing in the sorter chain, The reaction parts are

connectet! iPSUCRAWHNHAL Wheh theY hEay il be¥srE8 Bre G Liitath B ORREAPTA or

friction Wiage|sthaycanapndwidnaiidany effactomdhessipeiutahaamponents of the car which
absorb tensile/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 aBoutahdarteulatidngdinnopitieadiackatreconngctinly birgeh Imitrearbgiovmgftmdodgling hinge,

bere = L RS AR AR SR e
minimunrollers 18 r%nF.)Upper means providing security against lifting off arranged opposite the bear—p

ing tracks 34 and a fixed distance apart from them are not shown, for the sake of simplicity.

The four guide rollers 18 thus ensure that 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 guided ideally 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 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.



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 26v i GufarcponteuUrsyith andircuinftngshaned gambaimaeniieaiac conteinplaadons
roaation Flk SoRPHATILBELEH oy BHES ARE hrF RNl HL G AP Bt 4 e o the
side wherfraveding¢@onglbensisepvidad toaplwithmgonsiropiosiio aecaradange g Fiy. @b, the
e Il e loat e g b Goupion ige s copnecing e
arrangenogntlin taccerelahed with migcSbrdankdesirateridhs, thactioregaiiding aaiclikewisediaseen. - 12
- Listof r&lfg rce()%%%crtlllfllrg%ri?llgsezlgaarrlé Hg %lér(raiclt:\r)uurlllri]tinﬂ)rgpesgspaced mutually apart by a distance a,

which corresponds to the length of a car unit. The coupling hinge 12 is arranged spaced apart

by a coupling hinge distance b from the common axis of rotation 16a of the idlers 16, and the

connecting hinge 26 is a connecting hinge distance c¢ from the axis of rotation 16a. The guide

rollers 18 are arranged spaced apart from one another by a guide roller distance d in the longi-

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



Guide unit 10 Carrier unit 12 Coupling hinge 12a Swivelling axis 14 Car body 16 Idler 16a
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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¢ 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.



Axis of rotation 18 Guide roller 18a Axis of rotation 20 Direction of conveyance 26 Connecting hinge
28 Vertical axis 30 10-

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



Transverse axis 32 Longitudinal axis 34 Bearing track 36 Guide track 40 Load-bearing member
(transverse rib member; carrying bucket) 42 Cove_rﬁq

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, ¢), 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.



Reaction part 50a, b Reaction part
Coupling hinge distance ¢
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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

a Distance between articulation points (length of a car unit) b
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Claims 1. A sorting conveyor with a series of cars 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) ther8astidispesedymicoupling hinge (12) which is pivotable
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 outside
an area between the first and second longitudingtlé8itions of the guide rollers (18).

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-



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 eaclh of which has a guide unit (8) and a carrier unit
(10) linked to it in an articulated way, wherein each él]ide 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 withritéwedniisie: ralprsvi8), 8 fissianie of whishdiscdisposad invaddist lorgisidisalnosition
spaced apart in front of the respective jdley (16) a second one of which is disposed in a second
longitudinal posl?ﬁ%es% é‘BiH%nCBBPﬂiW@ %%Qﬂﬁ%%ﬁ%ﬁ’%ﬁ\%ﬁ?& l%fﬁ‘é@ﬁuﬁﬁgabﬁf&ﬁ?unit (8)
and the carrier ol ck@jrafl ¢aehwern (etitiese dsdlispose don gouphap gusigiedd 3F whighigepivéable
about a swivellin%axis (12a) aligned perpendicularly to a plane of the track, and between adjacent
cars (2) there is( %posed a con- - 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 longitudinal
position centall [ nd second lopgitudinal i id 1 A
sorting conv%yo%(v%?[ﬁagigéggegééﬁg 2 I(“lén ed ?&%&%e@% lgﬁ%%ggl%le% (\%vnggh v%ﬁﬁ%%%?%ég%)ﬁféd and

capable of Fraveﬂhighaﬁtmgtéd@é(ﬂn@%@bdﬁeﬁdha@_ﬂhhﬁ:hl% fa@tﬁb Mdnm@?@hdoé Wé_iﬁle lh@m'ﬁ_t (10)
linked to itin ag%gmstdﬁ%?%y\% Whersln Gafh AYISRLLBY I?ﬁ‘%n'%ﬁ&l?ﬂ%??(%@%ﬁ{ Ritions on

each side, an idier (16) for co-operating with the track (4), and wherein each idlér (4) has associated

with it two guid@?ﬂ%@(@@) h?fwsimom@télﬁMilﬂﬂgtdiﬁp@isE.@Biﬁfmﬁm I@ﬂ?@i@dﬂqﬂpﬁ%@ic{d @.pﬁlf.ed apart
in front of the regpeetive; idler (Ghand & 850 | oRgRiwIch iadispesed IR sarend igngityudinal

position spaced apart behind the respective idler (16), wherein between the guide unit (8) and the

carrier unit (10)Bféachllsar @fthardilsiavssosbavRicbuplimgrirmgein ) ihicisipnérablostion: a
swivelling axis (e aligneshecnenrli adydaaelane qkinerackcand drteeneriRasn care (2

there is disposed a connecting hinge (26) which is rotatable in each direction, and wherein the

connecting hingé 6y idikpasadinntipesitsnoipeeedapashghuinit positisiyofdles géitevisitens (18),
and the couplinghinges (&) fiSpases) M LESREEHVRIPTBY RESRALAF HPinlonitytindlaasition. 4.

The sorting conveyor as claimed in claim 1, characterised in that the connecting hinge (26) and the

coupling hinge CPRPBRgdénegUitd w8 urevatrkigalri wayidlng positibae aliegedipgivaihces from
the longitudinal RESItAY f § aiﬁ’éecﬂstﬁl:q}a?&‘,; AERACEH ARAL RIS distanceilipsteane.arother,

and the connecting hinge (26) and hinge (12) of each carrier unit are spaced apart from one another
by a distance icRgsics fange @e} miiciaispeletaglesinTerclshipefiesngadoy bayeiithe ¢onnesying the

preceding C'?'”lﬁn%@%%@'&&ﬂd&ﬁ“ﬂ% the &S (10haf addideiHit (B)idksh Gratable RRAYHa-common
horizontal axis. 6. The sorting conveyor as claimed in any of the preceding claims, Characterised in
that the idlers (18%)ar foterAs1BPABEUIIDERCE) kel Prrsthiib e Bapectivs othetieetiing Ebtveyor as
claimed in any @f {b&\REaGEFHRAiGIAIMS, characterised in that the guide rollers (18) of a guide car (2)
are disposed spaced apart by a longitudinal distance which is smaller than a transverse spacing
perpendicular to the direction of conveyance (20). 8. The sorting conveyor as claimed in any of the
preceding clainTBhebaraciarisad yorthat tiengdicectaliers, (W) wetdriecguidehamitd @pane aiamaegt at the

same height as connecting hin e&&? , 3Q that in#oriz ntal bepds, lateral forces resulting from

tonsie forces b RbEEbA o TR IRGHTER Abg O Rl QR (3 () are Aringed i 1on i
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 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).



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 sgme height as the axes of rotation (16a) of the
idlers (16). 10. The sorting conveyor as claimed in a@ny 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.71 1Tﬂiéle<ﬁafi'gr1@oﬁoey@y@sr asighatmachiy Jaue e chnnactriissddnaifaieie deaatian part
(50; 504, b) takes the form of a Eor agc}:lve rto linear motor, wherein the respect ve other

drive element |§%§5‘6§%B°H1eﬁgr(ii SH%G?HB%S?I{%%M\% tin claim

11, characteriseghie thaidhesraastionhaits (285 w0e lq)d@ihg theptatancafilab QBéTtuml’cbi&&ﬂI@ﬂed
vertically and in the direction of conveyance (20), the ends of which facing in the direction of
conveyance (20‘56% 8 f% ded in the shape of a segment of a circle in the region of a connecting
hinge (26) and formlng a narrow gap to an adjacent reaction part (50; 50a, b). 13 The sorting

conveyor a5§°| 9‘33&1 Q%S’Nk‘i P ReIRG & ’E@O‘ét?géﬁgg?é&%ﬂﬂlg;c;ﬁghé‘ti %éﬁ%ﬂ figaring

member (40) is spose oneachcar (2).14. T nveyo aime alm
characterised irfhhguite folerbelarirg thembéﬁsumoy%rérmﬁmﬂ@aﬂyf@rsémcthcmw a%that@dltlltlng

members or traH&’t“i‘ﬁ%eh'ﬁP DespPers: thai“?n i G P YLUNE CPa@é’ﬁY%&%s%HHﬁﬁénf%ﬁﬁe{eH ifdaims 13

or 14, characterised tha each car (2) Is equipped with two load-bearing membérs (40), one of which
is disposed on tf@écgmbenmﬂtee@l)tarﬁdtmgemmmém omither oy (2).

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 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.
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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).



