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*166166* CURVED BELT CONVEYOR FIELD OF THE | NVENTI g(éggmb nvention
rel ates generally to convey particularly; to a conveyor which
conveys articles around a Cﬂ‘mmmm ND OF THE INVENTION It is known
to provi deWPIREEE rollers in qmgl%l{*ved rol l er conveyor, PoHE?R 158 h zone
includes a notorized roller and a plurality of idler or freely rotating
rollers. The notorized roller may be operable to drive the idler rollers
via a plurality of Orings connecting each roller to an adjacent roller or
rollers in the zone. Curved g ANE been proposed 10 which
provide a belt conveyor thr NSIRRHIATIS AN EN N However, such curved
conveyors require tracking or guiding devices to maintain or track the
belt in the proper position gEIMOF THENVENTION | ers. The tracking devi ces

or guiding devices are pasitioned along the curve and either radially
i nwardl'y of tH B5eeRt IBYJ%P%{%*?S;;@%%I@H%aPRyveaS?rsﬁﬂi mO¢ %Bc"%élyt ©0%nd are

a greater width to acconmedaasitne i adt 2 - @_king, gui di ng and/ or
take up devi Cef knith 8 ploiil omes bProliBs i&@%%ll&%%h%o@vﬁéﬁ%&&f zofbdth
through the curved .SeC?I ons. SUWMVARY OF THE | NVENTI The present invention
provi desingludesamatofedd roierrand g ohurality effidiesorsfigelyamtaging wllersp Themotanigedis| y
conveyin | : € ting

art1 of co LB mhE b e A FUE HEIERRAT, O o SRR bR B TP e
conveyor rdllactowrd edjagenptallends rolfers in thezame e fusied elhemveyoryimve beengaerosat  whi ch

| ncl yges . £ORLEJLUALS CBE\'reg ! t‘ﬁ%&%ﬁ A4 ettt 'ﬁ{{\@eb%rt, ¥uch%pwgc?£é %éfor?”d may be
supported between a palr P spa ed apart roll'ers by a slide ﬂ e or the

| i ke. Eaedquiné tradkmgou puidthgalemess tormpiritaic buikek dhertidton iheetopeopdsaionarndne or
nore idler.rollers. 25 and .be independently operahle tq nove articles

al ong t hﬁ’e@ﬁﬁ{/oégrsbe’ll%f t@@?’r\’%@%’f“ﬁi’r b‘ﬁg%%é' tfﬁﬁf‘%#’@g?’}ela@ﬁ’@g &‘c?r?ug'ﬁ@“%r nore of
t Ee cur v eithez eideadly dfwdrdle of the\beld gbﬁhilrallymlrtwegdw of thdaeayddbettgant @reattactsydect  of
the present invention, .a curved belt_ conveyqr conprises a ast. one zone
havi ng ag‘;’iffcf}?'é‘f ﬁ‘?&’el&fsu?lb?sl ag% ﬂé%‘%g%oggﬁf}%{h u‘lgﬁsstyﬁlgmy i 8‘6?531%&‘6 F¥8ved ar ound
at  ligasthannéls of thé benvepdrlsiiesallsTiaee & giechter widdi © apamirhodaratle aldithgaland bet ween
curved 0E5§$|te. 0 S|%ﬁma | s of .the cgg%%%or The beI%aLs tracked]ﬁﬂth t he

roll ers cing, guiding apdiortake up dayicss, V\fhéc s 11 the conveyor having a greater wi
LT teddghMelduddddisbdtions | IM TTTI T * A ("TIFN *
' SUMMARY OF THE INVENTION

The present invention provides a curved belt conveyor which is suitable for
20 - continuously conveying articles along curved zones or segments and/or accumulating articles
on the individual curved zones or segments. The curved belt conveyor includes a pluiality of
curved segments or zones, each of which includes a continuous belt routed around a plurality
of rollers and may be supported between a pair of spaced apart rollers by a slide plate or the
like. Each of the curved zones may include a motorized roller and one or more idler rollers
25  and may be independently operable to move articles along the curved belt conveyor or to
accumulate articles on one or more of the curved zones of the curved belt conveyor.
According to an aspect of the present invention, a curved belt conveyor comprises at
least one zone having a plurality of rollers and a continuous belt routed or reeved around at
least two of the rollers. The rollers are positioned along and between curved opposite

30 sidewalls of the conveyor. The belt is tracked with the rollers by surface contact with at least
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WD 03/ 086909 PCT/ US03/ 11058 one of the rollers. Optionally, at |east one
of the rollers may conprise a notorized roller operable to drive the belt
around the rollers. According to another aspect of the present invention, a
curved belt caonveyor conprises at |east two zones. Each _of the zones has a
plurality BP P8P s and a continuous 5 belt routed or rBEVEN3EMSHnd t he
rollers. The rollers are positioned al ong and between curved opposite

si dewal | snoéf thdmllersn OpyionallyTitdeasiodne of the oflleesanty afnprisea notezedoiipr i se at

| east on rjiz roll er d ar, least one idler roller. The belts are
tracked &P?rfglﬁ%ﬁ’ednrvglcﬁfee}?et.m%g\’?h%eorf)herf'he zones defines a curve of between

appr oxi mat el yAtédrdiegtemsth@naspaq of the ipreséne invedibn, slegrvedslt copteyomal | y, each of

th def | f immtely 15 0
appr oxi matBRyeDs. gy e Tagh ol P At BR ALY BEMeBngR oTE Bsen

i nventi oBelt futdioy dvaBirbuxhy f)iefs. TREIUER Sre [ksitiofadlonpmd beReededty at
| east two tapered roll glrs posi ti %geq al ong .and between curved opposite

si dewal | 8PPOsite SAEYHY Of Dretsanyeypio b dolisrs ot Eashert the 290RTCommESt A leastRer ol | er s,

and a t kRfkiBYrdlel hfl at RASH dnk RNGGoBRN RSl aRAEAMRAINVith B8 kdIleRl Habteoft aper ed
rollers. The belt extends 15 between the tapered rollers and contacts the

t racki ng thegropesrdefagsfeaiivea dibetpe rpaoximately 1§ degies and apprRrimgtehiold er  engages
the belt japngksi %)paeﬁagpéa%hwm@ L8k nfal) Qe 4 cupdel iF apBxi pﬂdergi;éeé & S Wwhile

the belt noves around the tapered rollers of the zone. The tracking roller
may Bé adpmietigisioly Foufieserst o t he conveyor via an adjustnent device at

opposite ends : i vggtt' S Vi just the
hei ght of ZOA? Oé&pgg%%n?ﬁétégE%g%%?%{eﬁ%Rtﬁlr ac (%ﬁhéggg‘%q%?tcl\(/)ﬁ‘geyro gltﬂ ?éosn of a
t hr eaded anleasbene zeine bavingst 1éxst ) tasteslybléers paiticaed dorg andrbetyerneraivéd) above the
curved bel n .. Accor di 0. anot her, a of the,present invention,
a cur ved%Béqsﬁg%gﬁ\%ag%bar c‘i“nc?"d’agg“ }oélteglogFeg § a};&%ﬁ(ﬁﬁeotﬂ) eé?(ls]r,onga)rs’c%ﬁta i nuous belt
rout ed atrecking foller gositioeedsgeamdlly betewkdénrwpairediis thgpred rollas KTiegpeltleetehdd t on t he

rollers. . The belt defines a conveying r.egio et ween, curve osjte 25
CCdeviar | SR pareien s e e PE S g it Sl Rl B e R B RS e o
of I ;)ppos_ iaekisg fbéler enfpages e beﬁm@;sidpgrlallslegi watk dﬂm:dlt?ﬂ&i t:w tap'érb@:jdl])lletil’vﬁﬁ]ie][ y of
rollers onprise a orized roller and at |east one idler roller
posi t i on%ﬁéﬁg’eﬁﬁa%%ﬁwg ﬁ‘glebgﬁ’ﬁ&eizf’ﬁe'cur ved sidewal I's. The tracking
nmeans mai nt ai Mhe Qéckinpa6hé& nidybeldfubtablil moufite (o0 EorrOFdrtvidlih adjusenent at i on
conveyor B 3 SRESF ShGt L RFEHER AT 6 ARGl 4oV b6 RSO iffser
requiZoed thdtesRORGhl BNtheirhbkih R IIEMiY REAIBE bf 2 fRAMQYAEMBdr v Riyaseent

i nvention. Because the separate tracking devices are not required to

mai nt ai n.afljﬁétalﬂ.%fff’nﬁ aﬁoeﬂt’aegereﬁﬁélwéowdm ‘éj‘%‘?d tteHéo’é‘iW?Fed belt conveyor of the
present i nvenihcQidiniBYaddthet Sspb@e the Prdsétt MvehtforC 8 Blrh AL SeliQon vy 8 idaides dt h

conveyor sidewalls and conveyors. 2 o

a plurality of rollers, a continuous belt routed around the rollers and tracking means for
tracking the belt on the rollers. The belt defines a conveying region between curved opposite

25  sidewalls. The tracking means is substantially contained laterally inward of opposite sides of
the ponveying region. Optionally, the plurality of rollers may comprise a motorized roller
and at least one idler roller positioned along and between the opposite curved sidewalls.

The tracking means maintains or tracks the belt in its proper position or orientation

around the rollers, such that the external tracking devices and wider conveyor portions of

30 Eonventional curved belt conveyors are not required in connection with the curved belt
conveyor of the present invention. Because the separate tracking devices are not required to

maintain the belt in place on the rollers, the curved belt conveyor of the present invention

may be designed within the confines of standard width conveyor sidewalls and conveyors.



WO 03/ 086909 PCT/US03/11058 1In one form the plurality of rollers may
conprise a plurality of tapered rollers. The tracking nmeans may conprise a
tracking roller positioned generally along a | ower surface of one of the
t aper ed roI I ers and between the tapered rollers. The belt be routed
around t heWO%3P¥¥d rollers and in contact with an upperp‘ﬁwg@ﬂﬁ’%f t he
tracking roller. The tracking roller 5 may be angled to be generally al ong
an adj acent suppacformfthe hblra}iimofablhtrymaf' coraqprese @ plurality efmperedl'i'odiefsr Ehkl ng

al ust gk e BBl sl B PR e A PR B PR e

t aper ed raielod the. taptowlapiiérs gnd wtyeen tmmpdmirrohﬁpeme lt ridyebepogtedmbund e nt i on,

a curved clu es at st t curved zones, each of which

is defi netggéo%/d rél)ﬁ?rrl% or }nzcé’a{f11 ot ar“‘!fﬁafp& lﬂné);ﬁﬁ% tralij%m FPélZef Qf‘ @rtrat"glpg Eller

posi ti Sonedayaﬂae)mxgleamdbéogdmﬁp alodg e sl SRMAGHER oF dPNahlity oPfapbB@ rdlieRY eyolr | and
roller

a contin uted, a the orized roller and the idler

or roller %? g‘&% ﬁOIf%EB’ﬁ%be ?‘ﬁb‘m EF{PtFlEﬂQOBYeY%%}’aQﬂ adiusiablete ve t he
bel t ar ouddfhst the afigle besrfentabioNoF@e &ééldu?é 18Ber r@hiBRGo tHRQageRIIRBLAE. Ve curved zone.
The belt may have a | ow nodul us characteristic and may have at | east

appr oxi mat el y A£Cerdngye vl anpther aspeek pithe prgsent wventions awhired belt cemeyan when t he
bel t 15 Jhelu@@uelabwpOsidd AREM et ot Blich Rucfbd B SmotbhiSed BBl s

characteristic of the belt may Brow de approxirmately a 2% to 4% or
stretth casade iy nsﬁmempalraém@@ml eipveen qmeﬁ@pm;u@ sidewdils orfﬁwcn@‘chybn,:snd

char act erd ghtifudf biiRuRAlatoulBYhedhdiObel I?(ﬂleE ﬂéltthé f?ilJr &Feh Or foﬂr.ljs L eddhOPer

position or orientation or to remain trac arou rers, such that
t he trackiong Hesneteszedgnlieris ersrablednddyothe pelt «trpumisthc)follcrsnv em/c atieles cur ved

bel t Convﬁ&%rtﬁcég cﬁ&t lﬂ'@eqlﬁ'oﬁcedl"ﬂerbeftgﬁ h eaclggn?odugﬁn{ufr cen g{bqlglfjfgh; | ow

present inventio fcurved zons may epende

f or accurhavestleast %ﬁproxamatpb'laélsﬁéfb matl@stmtcmmuteleugthwm duumaadvhmﬂmsbeahwng t he
curved b further .incl.ud n article
sens og %éveﬁ %Pﬂc%%%;ng%’[fr%ﬁ{h &lg¥ \ﬁggt ar &s/ul%anhf”f?&teBg}c Ofgqeet{eﬁénayr espective

zone, \/\hanre\bslfe ammxmatcl\yecﬂ%z oo mmoia:estretp]e C@b‘)lﬁtyl dt chasqaisie td thebéle article

sensor 25 and r rved bel.t. conv :
Optional Iy, tt%lggoﬁ’? \;ﬁl ghlgéej+ ac%ggt\k/ce&glrm brr&y hOWﬁﬁegl?'?éﬁ? Egra 4R B F?ﬁéfl ne or a
decl i ne, mattioxmyoﬁmtwpepatolremmn uad(edmduﬂd the rélfetd, Slchshad thetthekihfadvidte Or

decl i ne. A(&co(ﬁdlcnlg1 (Igtt angt her 2sh ect @Belt he present mvenqtlE)(r)Fg, a curved
bel t conv8ySr AT YO TATS PEALY HHRB CHIVFE B L RS OTSALE ROL S PAHE $s defined
by a oot mddbeﬂt@dliVEYOI&lﬁdleqiresblﬁaﬁ\tenn&O one idler roller positioned al ong
and between cuyrved opposite rﬁwal s of t curved belt conveyor and a

cont i nuous bel " SHYELFORT B : Epeﬁﬁ"t"élVl"E@Gﬁ?Bﬁql]@wfﬁh%f%“ﬁ%la?%@r rol l er or

rollers Qﬁﬂ@&ﬁﬂ oﬂ@cﬁlﬁnor?bﬁth%ﬁx@éd Zi28s 416hd 186 clirfedRABMNSot. Tadh bivfed He bel t
around the r h%rs t articles al o&% t he respective curved zone. At

| east oné™df ey eén segsog which dgope li’rtaét"‘éﬁ‘tlaétt‘ileé ogithethelt otheer surface
of the rqbdpeétivetbid, WheRBy BRhlcuNes zehe My R OBerahla AR RhEesh tfe Aficld &fsor

25  and the particular application of the curved belt conveyor. Optionally, the curved belt
conveyor may be implemented at an incline or a decline, and may be operable to accumulate
articles on the incline or decline.

According to yet another aspect of the present invention, a curved belt conveyor
includes at least two curved zones, each of which is defined by a motorized roller and at least

30  one idler roller positioned along and between curved opposite sidewalls of the curved belt
conveyor and a continuous belt routed around the motorized roller and the idler roller or
rollers of each zone. The motorized roller is operable to drive the belt around the rollers to
move articles along the respective curved zone. At least one of the rollers has a surface

characteristic at the outer surface of the roller, while the belt has a surface characteristic at the
3



3 WO 03/ 086909 PCT/ US03/ 11058 interior surface of the belt. The surface
characteristics of the roller surface and interior belt surface engage one
anot her and function to track the belt on the roller at the interface of

the belt and roller. In one form the surface characteristic of at | east
one of the“OPPY nay conprise a 5 tracking means for tFPAEKFRYGE

mai ntaining the belt in the desired location on the rollers. The tracking
means naintdser pofice pHike Yelat Therurface chpfacteristios of theradlenwwfate gnddntetierdreltcal or
coni cal I t interl f t elt. The
£ acki ng sk esd ABESuBLa Mo nel AR Bl eTARMNAE R ' 1o
rol | er aheltamdralldrocati on between the roller surface and the interior

surface of the belt. Ln another form t r acki ans may be a raised
bort1on 10 or DepofiyeRlietat B of et e 0 SR LR ReaBe dnd nto
engagenefhckig Mednk oritratleng oF maistaiinpctie bdlt ihlie desikdd lodhien b delcoliegs. MR@NS nmay
be thin or flat enough such that the puter. surface of the bel.t remins
oubst ant RAFHRE et T 0p POHEOEQ A1 F UoHRES s EoER SRR GRS ET

char act egrfdct andhé int@lor Ba¥Re af the CasleydtbRI OXhédcRIng ndealls haedniiristal stretch
inits lengthw se direction when tge belt is reeved or positigned around

the rol | gperallydlairelt pastioged qrppnd heolggand i s location Bspssn thedoler strfare @ndel t

conveyor mhhiehor Bifacer BBl alParditet fIrBSthe krfdkihedAEans nal)BE & rAQAPertRh t he
curved belt conveyor. The zones may be individually operable to convey or

accurtfll apecrayp pratading quresdly fgmdhe fobler weface and dwo sagagement withgbointesier ol | er
whi ch dr lsﬁﬂ'ﬁige bifYe BEL.E TiRY t%émﬁbﬂéﬁnsgﬁéyl l?ertﬁin%fr b B oh GSREE tHal fic 6RBEsurhlP OF
ve be co or aligned wth o

nore cur zones may I ne ne anot her to achi eve a

desired of/éedbl remaimssubtantiplly fias oventhewlitre The belhmey bave alihw neadulped bel t
conveyor cﬁ@é{ctéf:{%ﬁé Mﬁn%aﬂﬁ@gﬁe%ﬁ algp‘?é&iﬁﬁtefy%ro.75]£% sl Deth i‘ﬁ‘?!sﬁreﬁlgﬁl%&d at | east

two rollers of a curv segnent sectron of a conveyor. tracki ng
means nayiredionwhemtherbelt isrekved oepds#ioned arourtdsherodlessr position or orientation

arou the rallers yia surface.confact bet he bel t,.and at | east sone
of tﬁg roll ergi,'eregf{(}rceh el?é‘?selftrll%vemé&ntperrﬁgﬁs a’[c}lfav\(,:e\ﬁi%%é&aié'e oéé”"shl%‘n i der conveyor
porti ons acfummianyvetitleosahg angrov etbrdxsints afolmveyed del Sorvegorn Ghe p@gsimagdei n

connection.with the curved belt con or. .of .th resent invention. Because
Che s apar il G o Sty inac HERHEY Fig® ablifioBt S5E0ked SAS VK | e he
belt in nptated miet Which dhilenlse beltreound theadlldrebdf the taspeetios zamb. Tive opmesent

i nvention nmay be desjgned .wi{ hi t.he confines, of .standard,w dt.h conveyors
and cony BySF e T PeeonhiBtel afgn R oo e 4 Shi AR e Gt pELRe and

f eat upes odthelchi®epbeds@nieyon Ve dubved b3l comveyor esydnatudepasann br depies forevi ew of

E)g/eofgglgi)gyﬁ%gg {S%g%rg_llf%gaté llegpt t\lzvg ro(il%psJ o'%g(c::arlvg sevgmtegt otr r;eectiozcli ro? chorh g}'for.4 Tl\-{\g
tracking means may maintain or track the belt in its proper position or orientation around the
rollers via surface contact between the belt and at least some of the rollers, such that the
external tracking devices and wider conveyor portions of conventional curved belt conveyors

25  are not required in connection with the curved belt conveyor of the present invention.
Because the separate and external tracking devices are not required to maintain the belt in
place on the rollers, the curved belt conveyor of the present invention may be designed within
the confines of standard width conveyors and conveyor sidewalls.

These and other objects, advantages, purposes and features of the present invention
30  will become apparent upon review of the following specification in conjunction with the

drawings.



BRI EF DESCRI PTI ON OF THE DRAWNGS FIG 1 is an upper perspective view of a
curved belt conveyor in accordance with the present invention, with the
belt renoved from an upstream zone to show additional details of the
rollers and belt tracking device; 5 FIG 2 is an upper plan view of the
curved bel WOBM&Yor of FIG 1; FIG 3 is an end el evat FST{US’F‘“W?% curved
belt conveyor of FIG 2; FlI G 4 is a sectl onal view of the curved belt
conveyor taken al ong thB Y it MINGS5 is a sectional view
of the curve e ony - V.| I cFIG 6
is a secti ond]fIEV| t(iaswachoﬁlpp %péars(?uawgg 1%6&%(%\%@8%? Va}((O\e{rllﬁ Q‘icogdgnétéﬁ’gt 'he VI - VI
in Fl G p2senFin@entivA, with thedelt ténmvad fromewn@stmajnauonetm sﬁb@adﬁpo@hdwaﬁsg)fa curved
bel t Conflhg @L‘“‘f tr?)ﬁ sll.i dgr .(tpl,ate between the end rollers; 15 FIG 7 is an
upper é 344 BG ERPKIPE S her curved belt conveyor in accordance with
t he psesent iFIGentd am;pp\ai;ﬂhhhh@olﬁ&ietcuwe@beledmfw)@fmﬁFm})mmstream zone to show

-addi ti onal d@fﬁéls of dt e roll ];;s anﬂ bel t trag}? deV| ce; FIG 8 is an
upper plan view ofs #h& VaQR 9fdhe curysA pEL gavgyor FIG 9 is an end
el evation of 4634 ¥RoREhiewCameQNBled BEIL Edn@or?al@moﬂg theZiBe VB id0 is a
partial sectional view taken along the line X-Xin FIG 8; FIG 11 is an
upper pl 8- ew of another curved belt conveyor in accordance with the
present i nvengiPR is Ydchoddd fieReftife Rl Belt 8NEFDr #keH AdngBREhaNLY icy! i ndri cal
rollers; FIG 12 is an upper perspective view of two zones of another
curved bEIG. Zonveyor in accordance with the present invention, with the
bel t removed 088, AONOSH (Iﬁ%fﬁ%%rveg%elﬂﬁveﬁ tdien 8dnk B Hhe Vll-awn iyi ew of
the curved belt conveyor of FIG 12; FIG 14 1s an end el evation of the
curved bE&IG. 2¢onveyor of FIGS. 12 and 13; FIG 15 is an upper perspective
view of two z o s W4 th the
present i nven %A 1]; ?%%Eﬁ Vﬁfw{%rﬁ%%gg% 6fcgg)m a?od%d\/\ﬁegtt%gg%wzg tﬁ(,)\41 show a
tracki ngslliﬂerrblatebpo;saehlth:ermtlreliam;nd the rollers; 30 FIG 16 is an upper plan
view of the c d belt conveyor G ..15; FI 17 i secti onal
Vi ewSt the chiddae BEmpeE VRS PonblRamririsiBelcbin'Todn Pklte, °F,
16; FlI G wif thespredeat imadreion) with ths belt émoted Hém arowhitenmatse prrhodaddifionadf a
curved bel bys GUVEHEL hivAPEAARUERC th the present invention; and 5

FIG. 8 is an upper plan view of the curved belt conveyor of FIG. 7;

FIG. 9 is an end elevation of the curved belt conveyor of FIGS. 7 and 8;
20 FIG. 10 is a partial sectional view taken along the line X-X in FIG. 8;
_ FIG. 11 is an upper plan view of another curved belt conveyor in accordance with the
present invention, with the belts being reeved around generally cylindrical rollers;

FIG. 12 is an upper perspective view of two zones of another curved belt conveyor in

accordance with the present invention, with the belt removed from a downstream zone;
25 FIG. 13 is an upper plan view of the curved belt conveyor of FIG. 12;

FIG. 14 is an end elevation of the curved belt conveyor of FIGS. 12 and 13;

FIG. 15 is an upper perspective view of two zones of another curved belt conveyor in
accordance with the present invention, with the belt removed from a downstream zone to
show a tracking member positioned around the rollers;

30 FIG. 16 is an upper plan view of the curved belt conveyor of FIG. 15;

FIG. 17 is a partial sectional view of the curved belt conveyor taken along the line

XVII-XVII of FIG. 16;
| " FIG. 18 is the same view as FIG. 17 of an alternate embodiment of a curved belt

conveyor in accordance with the present invention; and
5



WO 03/ 086909 PCT/ US03/ 11058 FIG 19 is a side elevation of a crowned
tapered roller useful wth the curved belt conveyor of the present

i nvention. DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Referring now
specifically to the drawings and the illustrative enbodi nents depicted 5
therein, aVoUPP¥i%elt conveyor 10 includes a plurality BFVEPRILEE porti ons,
sections, zones or segnents 12 positioned al ong and between an outer
curved si dewdl1G. &9 iss side dlevatien decrewnpddaperedpmpléar usafulweith the eavied belior si de

frame 14 nd | .0 convey articles in a direction of conveyance
A (FI GS Qdfw%(’gog?{e%%g%ﬁ%‘%%gnd segnment or zone 12 includes at |east two
rollers 16 and a cDESCRIBUHONOF THEPREAHRREMDEMBOINMMENTISuUND the rollers
16. The roll 16 are 10.anqularly orient d. positioned al ach zone
and may i ncl ﬁ%%eréméglf“\?’éﬁecﬁcaﬁ%fogélf %&H‘“gﬁ 8?&2‘? %EE?Q%VS(? Hlbggﬁgfltgéigﬁgt\?ﬁst ream
or di schaegt, adtrved belacdnveie) ithdesd plivatistofeased foréions; edcli@ts, zadgs orsuch as
at an upstream end .of each se nt or zone. ryed. belt. conveyor .10

i ncl udesSe‘&’neﬂtéellg?O?‘B?neﬁﬂg’@ﬁiaﬂgg‘%}qﬁmﬁéllof’teﬁFuré{%j?%eé’f@iur?é Sl&&%?’@ﬁ%%‘%lﬁ”eh is
oper abl ejgnér duraalsideahl] od §defr@tO b, bl ik BpGatlbto chhasidartidesde  dBectidd of S
substantially cont ﬁi ned within or between sidewalls 14a, 15 14b of curved

bel t cont®yeranepALRIOY. draad 2)-| Kach SuRpsegmeRtns Zonstdsipeiudes aHlgash iwg 108etso) | er s

16,  suche hiad cdntihtidi belt 18 fuliddas ketdll £ORAAREN18rs Q6. ThefbRa6dRVi ces are
posi tioned outward of the inner or outer ends of the rollers or outward of
a corfeyprgylarygrisnicd and prsifionsd dlpng fagierone ghd meginchyde pdrivem mopprzed; deval | s
or frameg,lis S%Aibas%{ a GAPYEURE ol Bsdnbige eAPofAbh R4 EarlaQt Rt BRCdIR WIeAT dl Y

fromthe ends the rollers 16 to accommpdat e conventional tracking
devi ces @2, suchtrsay en epstrearEgahofrath gmeriraene. Srurvedrbelt eonvgyord(rincdeiepal t

conveyor n%%m@%%ﬁ%ﬂé@@@e%%@ak%%ﬁ)@g&ég lv@g&h% @?&W%{H‘a@k Béit { 468N the

curved segne nove artic the direction onto a next,

adj acent ralersviéd Tsadpmgitevioe 24 & sabsintislhaeoptnined evd thir ordistween sidewiadls 1danveyor ,
such as not her t _convewor [ . [c2CO r i or the
i ke,@or lgbn?/ftccl)’f‘ﬁglr%%irtré’%%s?y rgprb gla(r?eé%lg/i I\E}?'%\J&%aftrﬂ%%ioﬁgg%tgf Irlcgsr#fgﬁ% glglé%%g?’ge end of
t he | ast suhnkat dittlese guorratking cdnymnents areichckinl tlevices Reepositiofd ouGuard efithbel t
conveyor .10 may, fo anpl,e. conve i ' rai ght
bl t i cmgEarter spis s BIG RERMEY oL bt Rla R Al AR Rber B %, 20
types dil8cofieid8hahesidewalls oafigmed Heay 14brud\eonveyorddninentioi nonkdve $d exdémgiht  or

cboal mo AL AL ORIHE A of WETeci RS Fecpimrhetfiesp iy bikplRebst* o “one or

mor e Zbapeystsns. dl er rollers 22 (such as the pair of tapered idler rollers in

the illustrated e diment of FILGS 1- each of whi ch. has an outer end
Loe whi oh 1 5 ErehdEies Seaentor Jond 1t opad et 6 TheR 10 Ay Rl il by Gy
Mot or i zedpérablb & acBniil dbecldsha theaaeved 8kdradnt 6f tolnfitive aitiales in the direatign thus be

positioned at a downstream end of eac({] (ﬁurved segnrrent 12, and th
onto a next, adjacent curved segment or to a discharge area or onto another conveyor, such as

another belt conveyor, or a roller conveyor, slider bed, or the like, or any other means for

25  receiving articles from a discharge end of the last zone or segment of the curved belt
conveyor 10. Curved belt conveyor 10 may, for example, convey articles onto an adjacent
straight belted conveyor, or onto another curved belted conveyor, such as of the types
discussed herein, or any other known or conventional straight or curved conveyor or
conveying surface or the like.

30 In the illustrated embodiment, each zone 12 includes a tapered motorized rolier 20
and one or more tapered idler rollers 22 (such as the pair of tapered idler rollers in the
illustrated embodiment of FIGS. 1-6), each of which has an outer end 16a which is wider or
of a greater diameter than an inner end 16b. Motorized roller 20 may be the lead roller of the

zone, and may thus be positioned at a downstream end of each curved segment 12, and thus
6



6 WD 03/086909 PCTI US03/ 11058 nay be operable to pull the belt 18 (and the
articles supported thereon) along the respective segnent 12. Mdtorized
roller 20 may conprise a self driven roller with an internal notor which is
operabl e t ro}ate aroller portion relative to a shaft Portlon of the
roller, su %2 vt orized 5 roller of the types conme clEpes 9 B¥ailabl e
fromvarious sources. For exanple, notorized roller 20 may conprise a DC
ot or i zeway bé bperablestoqhllale beltll3 (sl the Diclantupporteddharesin) along the réspective ke,

Opt i onal Leé {x notorized roller may conprise a 24 volt DC notorized roller
or a 42 of notorized roller or a 48 volt DC notorized roller or the
like. I t i s fMbptoheed wilen ﬁ)imembmptihﬂaa selfhizivamtodler witldan mberenl moty whickis | se

ot her red mtorjzed o) l.ers e.to AC power ed

ot or | 26BN Bro MR Fo Rt o f e bR B PR Rl mBRVEH on. The
not or 5 of rollleofiiid typészehnicpdialey avatigbledirari @arfdue statdse Forkxamplel mototizedray drive

th | the |ik I 16, of d
oo conoldind Haghin e RBeSret ot e S LAV et iRy ainge £

conveyor likd) GutRaalliRihetfdtoria rolte map coniprasenak valt DCmBBESE roRé@ D hi4oned
beneat h the belt an a rollers or gosi tioned along the curve and radially

i nwar di yVot DCTeoteriaeRaoler gr 18 ’t"H € amirizsd rllepenias e vsfutherenyisineder 20

thus is @ﬁﬁh@moeorfz@d Mef/ﬁayb&hﬁpré@omm@ Bomz@ﬁma:lra&gmnl@@ drMeTcompbd €rs 22,
whi ch may genera freely rotate about their shaft pqrtlons to _gui de and

suppdft an A€ Pewrted IEpterizgd reller.tvathowifegingdbyyseppy ofthe preseat inyensiony &h¢ er s 22
may be aﬂ%torr Xpﬂie QIotJr%li H1Rr may Hﬁ% tfi‘éroﬁ@xrﬁif'e@i.tlyL %Pﬂil dfiv @k YouePhiahigag rol lers,

such as the ypes al so commerci al y aval | ab rom yarl OuUsS sources.
Al t houghtrainewkre like.FBegusethgradlersig el ﬁg’vqﬁhe!tucm‘@ymﬂ()ema)r@Plludﬁr%mhaong each of

the zon eﬁmt’o%zeooﬂ?)ﬂepio ERy&d I;eq)trlz%ﬁve(%ﬁ M‘ﬁsocl{{é;)’rf‘n‘i’ HRﬁJdE a.g %&%Xl%v? fndidpe present

i nvention |'ude a support ate or support roller or
rollers mmémbctmahmmtlazxédollerscdrpesltlcmd ahdgamcop'p@sd ta@haéndlwadcﬂlmor roller

22 tgf| -8 tﬁxtdh;cr)ﬁh ggnfple}ﬁgsﬁg&men the ends of the zone 12, wthout

affe resent invention. For exanple, as shown in FIG
25 6A, a cur VMdtOSllzedhbllﬂi Zi)tthuszs opmabldie dpios belt lﬂ;mlludhenmeaiomMeﬁcﬂqner ed

not ori zed,roller and 2 t. er run
18a of bdolufrsfg Yo’hlf; manFfr‘fr eeg”f)g{r oal%f)er seuosrhag n’él Irls ers 4p%ﬁe£gone The
rol |l ers thé baty8 beuabthe ztie ﬁse@mﬁhtﬁeadlbeﬂoﬂemnﬁm’myrbasnsatypsuﬁrbllersent w dt h
to cover bst ant i aI width of, the c nve tween, t he

] dove | St 85 e o skl SllalicH, Sioh & theleiey SRE Yo Rbren ik ARFARE I
ends 20f frb@ vraﬁbds&bﬁrcfm rAltHoagB thoduiliy BIG ¢ ld astavivg yruttiphs 1dIehﬁ>llese.£cﬁnlgt

i nventi on H ire O-rin%&g (gdes an tPe i ke. éls can he seen in FIG
4, the rerhef efS“ » P WREE St beHt canvgERtf the pisserfinvenfiel ed bel t
conveyor mhf inthidle aRBuppdraplstt ¥r 91a6 Bell 0P QoM tillet BitolkraBéRterOhe MdfopiREd 21
mounted to or affixed to the inner_surface of outer sidewall 14a (although

an i dl er "9lst 2Q3nd2n qpgositg g 1dles foller 22 to support the belt 18 between the ends of the
zone 12, without affecting the scope of the present invention. For example, as shown in FIG.

25  6A, acurved slide plate 23 may be positioned between the tapered motorized roller 20 and
tapered idler roller 22 to support the upper run 18a of belt 18 between the pair of rollers or
end rollers of the zone. The rollers 16 may be able to accommodate a belt which has a
sufficient width to cover substantially the entire width of the conveyor between the sidewalls
of the conveyor, as shown in FIGS. 1, 2, 4 and 5, because the ends of the rollers for the

30  curved belt conveyor of the present invention do not require O-ring guides and the like.

As can be seen in FIG. 4, the rollers 16 may be mounted to the outer sidewall 14a of

curved belt conveyor 10 via an inwardly positioned mounting bracket or support 21 mounted
to or affixed to the inner surface of outer sidewall 14a (although an idler roller 22 is shown in

FIG. 4, the motorized rollers may be mounted to conveyor 10 in a similar manner).
7



FIG 4, the notorized rollers may be nounted to conveyor 10 in a simlar
manner). 7 WO 03/086909 PCTI US03/ 11058 Mbunting bracket 21 nmay provide a
nmounting aperture for receiving an end of a shaft portion 16e of rollers
16 to non-r&;a} ablﬁl support the outer end of shaft portion 16e of rollers
16. As shORPPH°¥ G 4, shaft portion 16e of idler rol | BY¥UHRY pe
spring | oaded or biased via a biasing nenber or spring 16f to allow shaft
portion Vpunting byackeblearay pinaidd a aounting aparure fortrpeeiving asl dnd of ¢ shaftpogiorat end
16a of r [N ERE i f ' unting
br acket gé%&{fﬂ%e?ge&%tlﬁgqg a%#.?s%g@ﬂ%ﬂ%&en%@&lﬁ%pﬁog oéggggf{oigeﬁggg end into
t he cor r geporidFiG. 4, skafhpartiori Ioetofiéllerwelters 2miny becdpeing Padédorbéasedbrise t o

bi asi ng i . t j at end
160 of *r JERE igPbr orsBiin® BARS IS S oBiion 18l Bt ook Uil oflEe

si dewal | ralléb(sudiDasib ennt 1Gagfipalire k@tto Ritilitdieislignmeui afdlse mllathveitt the mopotiig f or t he

end of the r er, shaf uch th t he, end of, .the shaft.,is posit,ioned

Sii e | Rasketal Gt SR oubiabs s aC HraSe sb Bl st SrBSRARERG out er
S el 1 s o w1 T Eameent s onal o T o

si dewal | &ﬁg@% e ({450 23 e}@%?&?%Pﬁ%ﬁgbmﬁwmw@rmCWW&%g@n@% Bewal |
1l4a of coméeddwallOgbt he shafts do not 15 interfere with the area outside of
sidewal | 14a._ The nounting bracket 21 thus may facilitate positioning a
cont '8l box oMoBRtingbrackst ﬁé\*ﬁprewd%fba‘gw%%ﬂl%we}wﬁ efolier shattygucht ¢ he

outer apfpmebn®st 88 siideP&itonddia iR idnGANRR LALLYr SdevatlRgs A dRb hyt Wi thin the
C-channel defined by outer sidewall 14a. As can be seen in FIG 4, the

rol | er pertencdthrayeh piter ddevindl Ipyas herapperite 6od ofthelFiaftd &g ders thmushiangr ng
assenbly s@égalpf 4(5}, B Js%ﬁ?%éﬁgtogc&%&i&%n%ﬁgﬁﬁPchle?é dn¥ sTOWALd BefaRLIt er
brackeét e

sidewal | 14a and” aroun 21 to provi a conveyl ng region which may
subst ant thelrbNer shafis dolnet exienddhoaghibe sidewaleldalof somvayor 104tbe shafisdhaoi | | ust r at ed

enbodi ne f -6, & j [ ] ! ol l er
24a, q\'5/\,h| ctterr?reﬁe;’/%@b%%?atqué%&ee %gfélﬁq?lgﬁéy@ gnégﬁ a %Ir%%‘gao@%‘g@(%@ﬁ%‘% | ower
surface péstioniig 4 eqmiobiobxraylother squifnenber doewbnenh Gt shownfh B G.3) affthaolteng

roller 2 TR | { i

non-  apereaCr SRR 4R AR RBUIP Sl ERF bR L BBy ) o5
1, 3 andotier sidggwallniciaude catnbesersiadilGoh sheoollerglortemsf Poller { oy setynd ncl ude
nore or |Less _sectio i thout affecti th e of t 1y nt._j nvention)
"ot at abi Ry Bepeng Pl i S g e b W B LOTaREME M, ™ T

di f f ep enbutensil@vallsidiatahd aeuRilisrackat2 e prayidecr @hlayidgregiby whish atagbl e about axl e

portion 24b apd, may rollingly enga I r run 18b 30 (FIGS. 4 and 5) of
the belt 5% taﬂr\%ﬁ' sé’é‘?fhe'fgeai%gt%f’? ?fgﬁ%?ﬁ%ﬁé ized roller 20. The tracking

rol l'er 24a mah thadlus@gedethbddphent SEEIGSONS, frakgamoddat@ngriies diridkiigent speed
of the bgcl&{e& ¥Rei b n)g%;[cl{qagcglﬁﬁllciglged;ghlj@ﬁiggo%g atpi)ante Heeﬁnce'('f rby?heqfowgrhs%r aceeI 1t60aI ong

the curv

of tapered rollers 16, as best shown in FIG. 5. Tracking roller 24a may comprise a

25  segmented, generally cylindrical or non-tapered roller, and, as shown in the illustrated
embodiment of FIGS. 1, 3 and 5, may include three sections or rollers 24¢ (but may include
more or less sections without affecting the scope of the present invention) rotatably mounted
or positioned along a shaft or axle portion 24b. The different roller sections 24c may be
generally freely rotatable about axle portion 24b and may rollingly engage a lower run 18b

30  (FIGS. 4 and 5) of the belt 18 when belt 18 is driven by motorized roller 20. The tracking

roller 24a may include multiple sections to accommodate the different speed of the belt over

the tracking roller due to the curve of the belt along the curved conveyor section or zone 12.

As shown in FIGS. 1 and 6, tracking roller 24a may be positioned generally adjacent to or

8



As shown in FIGS. 1 and 6, tracking roller 24a may be positioned generally
adj acent to or 8 WD 03/086909 PCTI US03/ 11058 generally along the upstream
idler roller 22 and may be positioned between a pair of idler roIIers 22
at or near N /ogﬁgosﬂe end of the zone fromthe notorized roller

Tracki ng rOA%R™3%s nay be nounted at or within or betweBRr @?Wé@/\‘)&?l s 14a,
14b with its shaft or axis 24b angled so as to generally correspond or

al i gn wi generaly alopa dempsteaant idiserodier 225ndenythepesitioned dktwees 2 pHoef idleanpl e, the
trackin . r@%/ L ally to be

gener al ?r;(l)h%ljglrzgl @A@ ngmfg%g{iag éélg(gr éé;coglk%fxnﬁog&l gwé%'e ‘roller or may be
at a differ éh'aclamgdoﬁexvﬁ%lmayénsmmhtedat drovithin enbrehesee s1ﬂ6waltsf14ahlébtvaﬂmer ed
rollers, esir.e ui rrantal er. tra bel.t 18
around 8 ﬁ%%&g 6 @eﬂgfe%g gﬁ%er(?)lguﬁoggsmﬁlouﬁ%}l et an erng Slf%aceo h t hat

t he uppethe tapared Sellend. Ph:elekaxﬂ;ae |t15e tfaahmg@buwMaxaa;dbeadngregvédmeanymndr surface 10
16d of the . rolle and the 18b t 18 | out ed nder the end
ol | er 5. BREOGRLY Ik aerp R parelT ook B puttace ? e ppreaSall Sh B P 8 br ence 1 o
FIG 5. &ebfenddhglpyitcRBpit t%Qoxﬂer SGPALE @ B¢ bﬂﬂa{apae& ton@fs AesifAR e ued
stretchabl e belt havin %w nodul uds ? str§tch gracterl stic, such as
di scusse‘@nE‘)aéII“BW/R}iﬁ’l?t‘eﬁtr'f“g,%‘ffi‘-’e%f elt 48 proppd rpilgrs 16y Elﬁllglalay ¢ Fsed gzopnd et i ons t o
press orofbisd8 she thatkie Ima&esemerissoh@drooéﬂaﬁamonglﬁlellépér@uﬂ?dent ain belt
18 in position or tracked on rollers 16 while the belt is noved around the

rol | é¢ s el afithe rgHery ppdjthe davrngnl 85rof helk b8 jszeifed wrderthe 2@ roliprs aRd AT 51 | er 24a
may be a&'&c‘i&ﬁfgafl?l'léf 245'%'851?&: debhy évﬁﬁre?érgﬁc\é% FR.8" HeR 18 PQ% pliged™e portion of

the conveyor, may be vertically /[or horizontally adjusted as
requir edcwemsﬁlrt@h OF BraprEPIRPLE 3 S‘p’?@?ﬁé’ie lqutd@winag loyy mpﬁ‘éu%@’l Stret]?B ar ound

ro1lers dfmoftfistll SCHS BlcRSL Mo/ LA KsPlkt [aiYl1g 242 may have a smal|

di anet er atlve to t aneter e tapered rollers 16 and may be
posi ti onabl e ’Erlaclga‘lg toylelbk‘ladunctlm to prgseoreghidedieltd B spwardlyAstwesn ﬂmllgberbe seen in

Fl G ?fp % o el tbé%ﬁ{lé?{n Hgsﬂ?on of chk%Il oﬁ pqle?%ﬁ]ﬁ}ﬁ%rtﬁé @% 12141'1 \

adjus ab e et e conveyor suc as V|a an
adj ust neMleﬂdﬁlvmdnv&h‘g rotatiot b’émbﬂohmitrbh&rélﬂ @rdokiolg mal et 24aaaa3hbmﬂytwsfolye nt

rece veappsudfe s LSOREE AR A AR B tudhap B ool Mo |

respecti a«el/cmlrﬂamitdlly]admstedébreqmbdair dbmé tto maimtaira;brbper&wiaﬂh:hmoﬁhet balekkded

novabl e ort 25¢c, which.receiv rt 4b of roller
pan Rot P oBF AR e B, pRGERE TR 10 oS UG o e 11 ke
( not 26 howirtive agthg diagheter 1 the tapereth edldrsidrdntd aray bB@ds@dnablbrsﬁgﬂlEd)ewmw 25a, my
t hus cause nerally vertical translational novenent of the 30 respective
shaft suﬁBﬂ%&‘gg el ative to nmounti ng bl ock 25b to vertically adjust the

gzgitiTﬁn of Ag&al;ﬂll%BéfseérhﬁFiXﬁﬁtlﬁ(Hrl]dvhﬁﬂhcﬁ"ébc}f@kl@fﬂl‘é@.xl&@oﬁim%bdﬁy\lal| é4a
e curve el t. conve r t he rese I nventi on,t hus rovi de
s LB srahlg e R ERE SISl APt g n At devhod

25. In the illustrated embodiment, each adjustment device 25 may include a threaded fastener

25  or screw or bolt 25a, which is received at least partially within a mounting block 25b
mounted to the respective sidewall 14a, 14b and at least partially within a threaded movable
shaft support 25¢, which receives the axle portion 24b of roller 24a. Rotation of threaded
screw 25a, such as via a screwdriver or the like (not shown) engaging a slotted head portion
25d of threaded screw 25a, may thus cause generally vertical translational movement of the

30  respective shaft support 25c¢ relative to mounting block 25b to vertically adjust the position of
the end of the axle portion 24b relative to the sidewall 14a, 14b. The curved belt conveyor of
the present invention thus may provide access to the adjustment devices 25 from a location
generally above the conveyor section, such that the rollers 16 or conveyor sidewalls 14a, 14b

may not have to be disassembled or moved to access and adjust the orientation of the tracking
9



general |y above the conveyor section, such that the rollers 16 or conveyor
sidewal I s 14a, 14b nmay not have to be di sassenbled or noved to access and
adjust the orientation of the tracking 9 WO 03/086909 PCT/US03/11058 roller
24a. The trackl device 24 may thus be adjusted to adjust the tracking or
engagement WOIBBRY rol | er 24a with the belt 18 to nai nt aPAV/BFBPES8 ¢ r acki ng
of the belt 18 around rollers 16. Tracking device 24 thus may be

adj ust abtadler 24aatTihe ératlgng teviceddinmyshusdeafljustad to asijystthe reekingarengdzementpr oper | y
track be [ LLer | erly 5
posi ti oné%lth OH%I? ﬂrcla{rhg bflglh%am\&tglr?cptgp%gg%&%&ogv@ egéeh?l?%{: "M@ﬁ(ﬁle ]I%0

radi ally out V\Enacluag dﬂgcet:tﬂethumam/lg ﬁpﬂtabbmdamjvetm&leaulﬂmlfeqifdhe §mctife rol | ers

16 i to d f.oth t f d ti
(o o GERRA2 % ol VadkeRa G EPe PLEETY i b fp el Bt o e
A) unti | pédiondé blong somrsonﬁefdayﬁmemdtb@mﬂoxafaehﬂﬁ belt eadidllyloatverd Mbggithpr oper |y

positioned, the belt may be s sta i al taught or .tight around, the inner
ds 165Gt 5 oamd b ouer s Hoant el Yo resattain s SiesEogHothe  bel 1

al ong t heollePinl £foswA8 dirbdioaPRhich HNEs e Helt®o cdMEPirtigedintRY difktibdoft he forwar d
direction. It is further Pjnw sioned that when the driving direction of the

not or i ze8PRVEYauss A untildheb Propery Rogitiopsd agpydithesrollens o Whst peperdy r angerment  of
the presgsidioned \&E@Bélpxﬂaimé’sufbbtﬁhﬁfaﬂ? Bubid oF YR atdiad Rl lﬁne& eﬁldselkst ¥ftomegr d al ong

the rollers toward their inner ends 16b fo | oosen the around the

rol | dfs, 16 indiraib furthgs pyiyardqaovemsatcod dhedrelf ajong thegslless d‘a_rslgtqﬁéra%rwfé%r or
mai nt enapee, o4 fdler 98 R Qrd dﬁé&l'&ncﬂr%’ﬁﬁh&%%ségec{mé& valeR YiedfivaRPr oxi mat el y

a 15 degree angle or curve. This be sel ected because nultipl es
of this destien pfihe praserizgd r@teandwed)rthqj@ﬂmra@d traglting/vodler arangemeent ofghe 30, 45,
60 and/o i

conveyor eSS EFERRE R G0, BE BeCLRl Aa BEp Ol IR bREa R |
curve or imagénds 169toslngsen de t&lt adpuddthe eallecsy thpe:byaa@% the disgpsaably progess o 30
degr cyrve or the |.ike fecting the scope of the present
|nve'r31l |o!rE1ll Cﬁl;}vﬁyomrma]g Elrlceo%ttﬁg‘Lﬁl(;llf"e’?qne angle of the curved zone, the belt
18 may al so bEadhldur\teddone)l%arnaseﬂarahde/mpymsmmﬂely asliSztegrenangidrodvalyes This mai nt ai n

the belt in_it o) 05|t| nd t rollers n duce the
| oad on f“?‘% %Y% Feé%cgeed:)lfeeau&% & SIQ eafnggednayigo‘ﬁ%e i]anc ﬁr(rav ”gé’szug e or segnent
12 may akaoed, aehudesB0pHR60-aay/er A degfekicatves, withare effen dptintios esed ipsuch as

phot o- eyes 26 hown in F 2) . for dete and or nitorin rticles or
Dok ages COM T HMOLIRe Cionglv, o4 oo fue L ERder o YA ¢
conveyor sddl agB) 0 degret bave larmlmgreacmoatarml degrée (ulfrkzésor tBa hkegmma@tependent ly
operati ng the notorized roller. 20 of ]?%pe re(ﬂ?ectl ve zoneﬂ%gl nove .t he

arti cl es2Heesing thersgoreythsnpresent igyrprigh- 149 of e ggleof e sgrvedy emrent  of

an arti ckénepthedel il 8 h§ alsb ibe hked td:geaﬁwyruhﬂt 8z} nhichhelps @ miikeirsegment 12,

in response to the t 0- eye Or sensor a e ding on the artlcular
appl i CaP Delhingts FEQRSY ggslt?on around the roﬁers and may re({{'lcegi li)oag on tt?e motorized oe

powered roller 20.

ﬂ

25 : Each curved zone or segment 12 may also include a photo-eye or article sensor or
photosensor (such as photo-eyes 26 shown in FIG. 2) for detecting and/or monitoring articles
or packages or the like on belt 18 of the respective zone. Curved belt conveyor 10 may
further include a control 27 (FIG. 2) for independently operating the motorized roller 20 of
the respective zone to move the articles along the segment 12 and/or to temporarily stop the

30 movement of an article or articles, in order to accumulate articles on the segment 12, in
response to the photo-eye or sensor 26 and depending on the particular application of curved
belt conveyor 10. The control and photo-eyes may be operable to accumulate articles on the
curved belt conveyor, and may be operable to individually or independently control operation

of at least some of the zones.
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belt conveyor 10. The control and photo-eyes may be operable to accumul ate
articles on the curved belt conveyor, and nmay be operable to individually
or independently control operation of at |east sonme of the zones. 10 WO
03/ 086909 PCT/US03/11058 The curved belt conveyor of the _present invention
may provi d¥ %4 PRY eased coefficient of friction between?tHESBAIHRq

conveyi ng surface and the products being conveyed therealong over the
friction provihgedrvsg belororaeyor of the prese inverizan ey pevidemipeyaed. The curved
bel t Con%gﬁ%‘ien%f ﬁi@ﬁoxpﬁﬁﬁ%thé DR b drRByih YR 0B YndARe ABEERPSEndoneyal €At er
speed than conventional roller conveyors, w thout” causing the products to
sl i de r atierahlbyg over terfdttjon raeddaddytrollers ofr aparientiongd rajler euyeyons. . Thptrarvedr ved
belt co y. i i i anced

capabi |1 P P8 ey b BeGRE Bl BN Bk o) 3R ferafle 6 BEAH HEBRRE 01 a1y,
Cur vedd bahnvertonsleyiber chiveybnsswittemt dagsiogthe piidacts to fide cadidllxtoatvardli cl es on one
or nore 10 the curved segnenrts or_zones of { conve ptjonal ly,

t he curvaéambi(e) ?°‘88%‘€7e°§‘8|9r ieémg%y Bgur(‘)’%e?eétbclogvegﬁr &n ?Il)ﬁrg%/eflﬁigl(’%lrugﬁ&e%?i ne and
may accudly groeidaeiliaatedscapabilith @ moel dnd @canmuldeaticlaealodg eacls zdngr t her

envi si on.eg. E@%ﬁ the curved belt conveyor 10 may be operable to nove

articl es™% %s upward along an incline, as the articles are required by
a downst r eam C@vedelt @hvS¥E 1 Eilus thhy beSopeiibiesb atwehuldiedrti¢lbsorcane\oe ehogect | ons

or zones 12 of the conveyor y, conbine 15.to form a eral |

spi r & - sHdpeeryeticement P %Pé‘Eﬁn‘?fﬁlé? co?ﬁeé’l"éfé?t&naphéhecﬂf‘(?gﬁgﬁé‘?ntv%%rweyor of
the presgpy bd HYLAHl Mad Bk adliGe bl thipsdkuRilateHBRicts dh hdib@ine@kt in its
‘proper position on the rollers as the belt is driven around the rollers via
the not ofidchiers I i frgher enyigiopqd batthepurned Belt epnveyor dRimey be SPTahle ot

cont ai neg;sub %ﬁ&fﬁs't@]lcfvlaﬁ& al&iplah mfdlme,%ﬁae@a&%és%e RhHRWBY b doRhstiedR &oRYeyor and

laterally inwardly of the oOpposite ends o the tapered rollers and of
t he convensystgmy &t envisienddiikay thgyrurvied seepipasrorzaresdR of the comieyor MajcPmbiet  no
addi ti ongl i YhiICR S inBiROPORERLsS are necessary along the outer or
inneﬁgsi%ef\?\gﬂ??ggﬁe?%lrﬁgeilt e%pcfi rllrb outwardly or inwardly therefrom of the
conveyor to nEientfaienthe pervidbalt donveypnefithe prseat invendion kieopetsblede trackraf erri ng

now t o Fl G mtQelt t %}e{@fi‘ 895%&11 SHARY RYIESs ad Bhe bR f 6 arBurd HE Alet i

curved 5 portions, r segnents 12" positioned along and between an
out er cuthgaeubteriagdveller. Bhe trasking nfepmsms tdeing woller may benoataingd substentallyewal | or

si de frapg. ' i i ; I L of
convey anairgd Vel fhc'she SRE & Meoh eyt MHoryly boirdifol e SpRbAPARL O P\ or
not oo z ethertapetedrolXQs arminaf tit cohesyirtg regien tefined by thedipper rurpdf the be22 suchtiopt| ar | y

O R Bl RSl POBRF e A B 5 BEARLL Bl SRR 2
simlar taadextendifg betvardtyoonisyadlyltherefiins)oafsissamnedyor®. maintain the belt in
position around the rollers. _
Referring now to FIGS. 7-10, a curved belt conveyor 10' includes a plurality of curved
25  portions, zones or segments 12' positioned along and between an outer curved sidewall or
side frame 14a' and an inner curved sidewall or side frame 14b, and is .ope_rable to convey
articles in a direction of conveyance A. Each curved segment or zone 12' includes a tapered
driven or motorized roller 20' and at least one tapered idler roller 22' angularly oriented and
positioned at opposite ends of each segment or zone, and a continuous belt 18' routed or
30 reeved around the rollers 20", 22', similar to curved belt conveyor 10, discussed above.
Curved belt conveyor 10" may also include a middle support roller 17' positioned between
motorized roller 20' and idler roller 22', and a tracking means or tracking device 24' which is
operable to track the belt 18' around rollers 20', 22'. Motorized roller 20' and idler roller 22

may be substantially similar to motorized roller 20 and idler rollers 22, discussed above, such
11



Curved belt conveyor 10' may al so include a m ddle support roller 17
positioned between notorized roller 20° and idler roller 22", and a
tracki ng nmeans or tracking device 24" which is operable to track the belt
18" around roIIers 20", 22'. Motorized roller 20 and idler roller 22

be subst anOH°Y il ar to motorized roller 20 and i dl ePCHBIPAISE o5

di scussed above, such 11 WO 03/086909 PCT/ US03/ 11058 that a detalled

di scussitbat acktailbddisaission of thnthlietsand theiswrauntieg arrangeraeill netibe rensaied be
repeat e GNQEFEIH Each belted segnent or zone 12' of curved belt conveyor
10" may De 1'ndependently operable to accunulate articles on the curved
segment or zddaeh basltetl(segmane oezone ¢2'of curmed elt cBndiypellY nen bpindepesdentlyext

A e petahiio s aRbisd AT Ge Bk PecBr B DAL A6 BliciOfth%he 20! her

conveyor® eyo er conveyor, slider bed,
or the |diketion Aln@iyneat, Iaejacdﬁeam&edfsegmem oeionk ngtoaerdwohluge affea omrao di schar ge

end of the_ |ast zone or se ed belt In the

i |1 ust r ACHCRANS B Fretith asrﬁi’gg‘lgfntk%tc?of“(ﬁy Pla Pt @ffl\ﬁef %Ontv??'é) T 58 gded I%hee kS 4 he
zone, ang a3§ oﬂllaﬂﬁeﬁﬁgdl)ﬂlbwﬁﬁig aticles flenadisckeags aiddf dfe l%wzdme(m sembnsdg ment
12', 10 and is erable to u run 18a' .o and t he
articl esth %&‘Hﬁ?ﬁ?‘?@?ﬁ"?ﬁ‘é’t"ébﬁ)}) E*all%ﬂg‘stf%tﬁﬁgf?e@éﬁ%ﬁ %Orézé’aﬁgﬁf E(i gfg shown in
FI'GS.  7-fler drit: ZoRk | a0 $s BEs pos&%nedrmu donaarmReal ef@cﬂa&krt/ed/\degmbmhas a
sufficient wdth to cover substanti al Iy the entire width ‘8f th@aﬁonveyor

bet wé®n ardds W@%ﬂo%ﬂlﬂéﬁuﬁpﬁféueé%@%ﬁl 18@pd theartydls suppgeted RereqR) 318 er s for

the curvgd hel Piyof the present 15 invention do not require Oring
gui des and tﬁ ctu]v&Eé Optional ly, curved belt conveyor 10 X i ncl ude a
as

curved sl i derAsa@@weanICéMVW) tha pffesy 205 dB|Feast aceemnadate grbel yiyi 7 and 8)
bet ween {LEECI%RL\'@E(&EQ? tovep Ldb%nt?aﬂﬁ Rk {ehﬁd g)?‘?ﬁe' Joﬁvé%pbét\%e%rthé Qhdwlis22' to

suppor t AT A R VA each zone . For exanpl e,
curved befthe covegydrecdiBe thma;ade efithenoters for| thetared el r:@nv|emr|0é thepyesenty

Unper suptton Siaf M OREH sl Bl N IRRAME, o fd &l S g 000D, 11e

roller 11?1ay tmyldeamrveekelumbagmr;ehM) andior sipppet raigr ¢ HFIES. 7mmh$)ed bet ween
t he side 4 v, frat I i} s or
secti ons Se , Qr%ljze(Pm”%pﬂ)f %}gdetbglg‘?p%f Pétéhg?éelh;rég%tzzaﬂs@ot portl on 17b' as

belt 18 betiavSemthv&dlefs\/dfreaMnup:per or support surface of support roller 17'.
Support roller 17 y 25 | ude ectl ts to
d%E qrexam g Jj’g nVF}'_lOé &Héssu ortsrgl?eqqp)

accommpdat e over oller due to
the eur vgosionkd bethietd maioﬁﬂgi rolier mtmdéﬁemﬂet@mdakmg Iﬂwruppcr sadfaees 1Slppor t

oo SSRRERL 0 oY TS 9B e IR 8 Bt Rabeh RSO0,
portion. gf fpeﬁeb gollef hlo@hited Beletitthovideiptierl 4a' s 14b ahaaavmg a pikdlityl& roll@uppor t
roller segngemjssor rsrgc){logsr ?%.I d%lc%lillg)a%%etfreglgf rgtgta{)le agout en ! OHb As belt 18"
is moved over the upper or support surface of support roller 17'. Support roller 17' may
25  include multiple sections or segments to accommodate different speeds of the belt over the
support roller due to the curve of the belt along the curved conveyor section or zone. Support
roller segments 17a' may have a small diameter relative to the tapered rollers, such that
support roller 17' may be positioned along the upper portion of the rollers and below upper
run 18a' of belt 18'. Support roller 17' thus may provide support of belt 18' between rollers
30 20", 22', but may not extend downward and interfere with tracking roller 24a' and belt 18".
Similar to tracking device 24 discussed above, tracking device 24' may be
substantially contained within or between sidewalls 14a', 14b' of the conveyor 10' and
laterally inward of the opposite ends of the rollers, such that little or no tracking components

or tracking devices are positioned outward of the inner or outer ends of the rollers. The
12



30 20', 22', but may not extend downward and interfere with tracking roller
24a' and belt 18 . Simlar to tracking device 24 discussed above, tracking
device 24' may be substantially contained within or between sidewalls

14a', 14b' of the conveyor 10' and laterally inward of the o P03|te ends
of the rol V@P¥888%0h that Iittle or no tracking componentS&’U %P %% cki ng
devi ces are positioned outward of the inner or outer ends of the rollers.
The 12 WileQalloe6da0esHdT) ueoeﬁcpmwerl@itlueﬂemb@awtoqumguwly fromighe of

conveyor %9 of tth Hﬁle%ocg ggéonﬂx%vdg ?tﬂig tg%ﬁn%g%cys Jr s%ﬂxhp e ends of the

rollers 10 accommo e conven |on evices or systens. In the
i | lustrated dnidedllngntedembbdiEsnt of-FIGS. 1-1Q dlacking dhoide @4’ Raiprisesatrackisg a

trackin rql l er.24a’ o ed at 1&g ve a plane
def i nedgrﬁyer?)ﬁlé’wg\érls %(’Lﬂt’foﬁ%cgatéea‘i%fﬁla ye gangr e%‘ o%l fé«%@wﬁ%suéﬁg as is
best showm' dfithdtapedved Hllarzd07 02", abrisisdst smgwndnh FB]S 24ad 10. sTraslabgtodalantmlxlsy
simlar tra kl ng.rolle 24 quss bove, , and conprises egment ed,
non- tap%‘gﬁt 18 faegin {efg ?8‘6%@8"%?“4%‘1“?1’&5% n%f © tfﬁ?\}lg or six
such se é&roﬂiéﬁa‘i'b@ﬂﬂuluple séginfebts of rdlllRrs ZZGU't(ﬁKr@bﬂs@:t sucH segniieds adEALRWID! € Of

| ess sections wthout affecting the scqpe of, resent pnventian) with
its shafi® Fé?}saz{ﬂ(i byhypllenyfig] IB%I" e&?""t?f SEARS ‘Q'%E‘E'F ?@%CBB% ®S5F°PRI% gn 10

with an ﬁ@pﬁ@&ﬁlnvéﬂﬁ&awﬂl% shdfeort-aROUBAnglel bessto phrefalls caffBdpend bihgighr acki ng
roller 24a angled vertical ly and horizontally to be generally

par alq el withan Pfga“@rlb%’é@?e of the tapezedypllem e Forgpple, ﬂl%Ffa"r‘FHig nglerZda iy heel at i ve
to the Sglgfeﬁggn&m Bt P pSA glts L ga{e@anyqﬁﬁﬁenbm Bdedt BERE bEMH A8l

sel ected sired to ef vely track the belt 18 around the roIIers
simlar Qronayrlmkewa rebtiveto ﬂlmafacwfstbw:;@ad allélexﬁedepashmmth grientatignki ng

roller 24a, fmd%ﬁ‘b&% HRLAN \)Vetr%:}l{%ﬁéi’t 180arBuld AORILR, SRk B ReciShERIES 1O

si deval | 'S or to a base franme portion 14c' of
conveyor 24)discussedrabage. \@Ialoaﬂlyaﬂﬁqksttgmﬂtr 24e\mayeesidivstably maynigdjtus framat  devi ce

o 8 o PR, P sRllls RV RL IS coRHPLATBIYG 2 TRANE plE] £ 20 TRY D

vertical Py &hdror=norftzont al as require o maintain
proper tdscm@kydngooiuchtaeviaehiadmﬁinemrdamdsmllat eragjuiiient deZ(Bie 25Tissadsechg rol | er

24a' have a. sna ter ti red 20
rollers %‘H’He iy BE%p h8§|cb gﬁ s sﬁ"?&ﬁwygﬁdﬁtﬂgﬁb% %algé“r"gg ﬁ&l%?ﬁtgl bet ween
the fr anmjmasd dseequired ob&sxa-edlté@ammd prdper tradkingrod theEBelttl 8'Bb8ounduglldoe2(d',0ut ed
around t ch e belt, iIs

r out ed ogg'r g {ijm (blff:é Z%Ehgiaﬁb?)vé’r &?ﬁ‘f“ﬁa&é‘%é@ twel{o Hig&t roﬁ??re)?ts]l e%;? L 1 ower run
18b' 20f #dierskal tnaylbs positibratle ghigialy Helvev the tapered rcﬂled; betvaten theeframegmoikiiong r ol | er
24a', as can E @Fr@{?h reference to 25 FIG 10. Tracking roller 24a'

functi on& §ase Fde | ower run 18b' of belt 18 upwardly between
the rollers tBelgg ﬂia@lb@r&ﬁédardx&dthdlroﬂa‘s'aoimsﬁdihmﬁta@bad-ummSa'ofmebalt 20", 22'

while the belt is rmvedaround [ la driving rogation qf
mot or i zet [PYFY ayer apd along the RPRFY SYEACE é§£2£1§1" °1¥e\‘}§r?é‘ﬂ aﬁ?‘ﬁ‘ﬁg\l‘i‘ gg.bpﬁét?‘f’ Paﬁed al ong
rollers, isTB¥ed el tRRoll&s AldAWethe trhdGly b& 2381 4s daRBé &deh With reference to

25 FIG. 10. Tracking roller 24a' functions to press or guide lower run 18b' of belt 18' upwardly

between the rollers to maintain belt 18' in position or tracked on rollers 20", 22' while the belt
is moved around the rollers via driving rotation of motorized roller 20'. Tracking roller 24a’,
when properly positioned along rollers, may function to draw or track the belt radially
outward along the curve and toward the outer ends 16a’ of the rollers in response to driving of
30  the motorized roller in a forward direction (which drives the belt to convey articles in the
direction of conveyance A) until the belt is properly positioned around the rollers. When
properly positioned, the belt may be substantially taught or tight around the inner ends 16b' of
the rollers to limit further outward movement of the belt along the rollers during operation of

the motorized roller in the forward direction. It is further envisioned that when the driving
13



outward along the curve and toward the outer ends 16a'" of the rollers in
response to driving of 30 the notorized roller in a forward direction
(which drives the belt to convey articles in the direction of conveyance
A) until t i s properly positioned around the rollers. Wen properly
p05|t|oneda%0%§&% ¥t may be substantially taught or ti ghtCHPYIA®E he inner
ends 16b' of the rollers to limt further outward novenent of the belt

al ong t Iérepténn ofitke matorirg! relie sty gpedothe relles anforasking &oller Birangemps of fe f or war d
directi ese%tt%tegtluty bdal) Sinc to%&vaeeﬂt tettqtdlmteﬁwmﬁo@tgmereger;&m 34086909

PCT/ US03/ 11 rection of the notorized roller is reversed, the roller
and traakmqngndscilﬂbetp leseting betbarounst the trdlerspthersby easing dherdisassemblyproeasst i on t o

mve the (ton %m_g}ll{ngm egmggf@hgme%}e rollers toward their inner ends 1

6b" to Ioosen aroun e rofl'ers, thereby easing the disassenbly
process of tSmmlmctn\zegesru aliscnwmed tlwvarvach affithe mvetdanmylétmaﬁp@ndiil ar to zones
12, discussed o t he curve n RY

appr oxi r’?gpleqxinage eglgean eg TeUor ocr:ﬁ]raggmq’c{aéan%gth?ov ‘Ge an%}gesu fas e curve or
angl e, slgudegms cﬁrve,lzﬂzzjﬁagafge@ cutvey£30 degree. chrvdeg the dike,uvithept affeaﬁngihgr ee cur ve

or the Ilike, t hout aff . he C f th resent j on

it ngeomeordhe ot Prefih, B ibrthahe Shr e tgf el w0ge aiyR iy 88y oo
limted dis éﬁﬁte’attb\aeému&rmhiausizzewmminatﬁhap;odxhahuamttﬁe bati mﬁtalpfblp‘ehg bel t hi n
its proper 1 p05|t|on aro n oad on the
not otY zéH’SF’GPP@Pnéﬁ‘ero}ﬂr%Bn %P%yreg}‘%ecth%@égo’é ?R{Zﬁi qqéég(ec Po®cur ved bel t
convey ordidddsse@ abdveGHithi@she&tAd Buréd StiTByod B, efth cuiddl Y61t deédmeppmy @yor 10°
may include a photo-eye or sensor (such as photo-eyes 26' shown in FIG 8)

for deted¥vedde ﬁe;\@wornwnm%tnplﬁge aptqteﬁbeorépnsaa(ﬁkvé'gaé§h6fp W9 $HOETIR Dbel t

18" of 1iyg;. BPRPE&LitE aw&emo&emgwcleaer pd¥R¥pet wthétmte aﬂs‘émeoﬁh&ont rol 27
for independently ogeratl ng he notorized ro' er ' of the respective
zone to meneetiveironer Eonvicre 18] mayfurther isdledearontrol 27 fahalﬂ@nené@ﬂv ORpratiRg i |y stop
the {g)vetﬁ?&toio%fze@{'bll%f?d' 61 e MspdMibd £dr%o mble @E Aol ofi&fhid grparticles on
t he segnent as in the manner discussed above. Reterri ng now to

FI G 11, and/og tr temghotaeilyt stmhvmpmmmof amagticlelesarticles, rcatldrity agshmplatey ed
portions,, E’Qﬁfﬂ] at nd between an outer
curved sid e\%a grgeg,%ge {TP? ﬁcte'éls a an%ugh@laﬁxéelr curved sidewal | or side
frame 114b, aRnﬂ'eri'isgopmttaE)ﬂCell,@ cwn:déwylt cenveyas|1&@ inchudes aiplprabityi of guryed
conveyanc pzq[)gg I y of
rollers 110 %’ gp?:lgstté %ﬂ%ﬁ ﬁBnecla:L g%%ta’eé%e&e&geg @F%%ﬁé fh(;er rollers
116. 20 Eagitte fnahet ewazan(hen inher mdbéewdﬂamdecfaﬂd M4 ped #xperably taconven| at e

articles the ed one o t t cl n_t on Aonto a
et oot s G o shRaRerE A R HE B oSy lhe 115 silhlgeEd | O A OnLO 2
or onto pmﬂlxt}aj’frﬁldmymﬂh’nd aguntihuass lwttdﬂhecuutd&tedrtree@emmmu’rthe orles 1160l | er
conveyor li de he ke, .or a n or r.eceivi,n

arti c?/esE?°?‘5’ﬁg%f{Z°d‘Fg% E ‘EPCB&HEIHQPTIQ@? ?Qz%ﬁ‘gmggte §§'§ QP threurysd gur ved

bel t conxmyeF tolthBve articles in the direction A onto a next, adjacent curved segment or section or

25  zonme or to a discharge area or onto another conveyor, such as another belt conveyor, ora
roller conveyor, slider bed, or the like, or any other means for receiving articles from a
discharge end of the last zone or segment of the curved belt conveyor 110.

Similar to conveyor 10, rollers 116 of each curved segment or zone 112 of conveyor
110 may include a metorized roller 120 and at least one non-motorized or idler roller 122. In

30 the illustrated embodiment, motorized roller 120 is the lead roller of the zone, or is positioned
at a downstream end of each curved segment 112, to pull the upper run 118a of belt 118 (and
the articles supported thereon) along the respective segment 112. Motorized roller 120 may
be a self driven roller with a motor within the roller which is operable to rotate a roller

portion relative to a shaft portion of the roller, such as a motorized roller of the types
14



Simlar to conveyor 10, rollers 116 of each curved segnment or zone 112 of
conveyor 110 may include a notorized roller 120 and at | east one
non-notorized or idler roller 122. In 30 the illustrated enbodi nent,

not ori zed roIIer 120 is the lead roller of the zone, or is ositioned at a
downst r eam"@f'¥P%each curved segment 112, to pull the uppEPSPUHE1 8a of
belt 118 (and the articles supported thereon) al ong the respective segment
112. Nbtcomieeadallycivhitabld £6m rarjous beureesswich ash DCeon ACqiaweredanetprizedgolasr wi t hi n

the roller i ch rabl.e to.r t Y to a
shaft pﬁfbeﬁﬁ‘eo%“"ﬂ ﬁ%&gg‘[PF% iscused g aQOV% eth orrilzgc{er ngolﬁb er oléapyltcﬁe types 14 WO
03/ 0869GR1t RTY iWbioh Malyh&B alomg nivesidiet mlllbx;s laﬂ,amhleihha freedinmotade abwustheiour ces, such

as a DC or_ AC re oriz r O, heI| types
di scuss égaféﬁ?f\t} v¥e %ﬁﬂ’t‘%ﬁpg%lggﬂﬁo’fﬂllt if}{ %ﬂﬁ u%"nﬁé’g? ?gfe;htz thg E&?rt 118
whi ch maynapyYe ﬂhpwcdnhaltiodﬂeﬁedlpioltﬁhg rdlllé&, suthiacthe byaes dlse@edmmercially e about

their shaft portions to guide and support the belt 118 around the zone or
segnent avadableriem Vas S8UESSt | er s 122 may be conventional, freely rotating

rollers, suchyag ififieraled RESo@MSR FOTHEN Ciollklsy 16 A abhenllyecylindrival avi-ous
sources. In the |Ilustrated enbodi nent of FIG

6.
gener al |tgpessd 1oHersi Hawevescis shqwgpigidgSy ](;I'II4e?§m%99i%¥1‘96y8§{®nwlq%hﬁﬁl GS.

12- 14, o x@‘%llé SORYEN e dlrhOiori PR oN IS L 20t gnd thiRpRT 6k folledsaRg 116', such
as taperelgé“ér%t oer:| zed roll erlgerriZO Ognd t aper ed |d|%?&1rol lers 122' to rrount ed

to curvedowiteltgiivsd sidevgalls 1142 pi4b'. Thee t?@ﬁﬁﬂ'féﬁefﬁ 519" myag havegn aweg eihve an
out er ;flpﬁ B 1s WG R bffa %‘egﬁr m&ﬁet&ftheﬁi ARt @ﬁd diesM18bud howARs | n ner end

116b’ shovvn as nventional tapered rollers for Oring type
driven r@hweﬂlondmamy@rrgllquOFD@Slg type driyen roiter conypyosy i FIGS: 1214, éll?rved bel t

conveyor co t rollers,
such ;s rtoé }eéc’im}lc éec?bgeltg ?%Xr fltogrgléy Es%%/ﬁ%nrf (H%qulo f%m%%? F}aggrtedaf fecting
t he scop@u&x‘é suth hshepqmechmﬁm’s of the &ypes shown(u FIGS! 156} witbaw efsasing thegeopeny

ot herw se, be subst anti al ar {0 o) ch that
a detii I%fdg%leigﬂg’é’lV%’Hme b}cllﬂ'lﬁvg%} BETP conveyg%’?%ée&ﬁﬂ}gﬁxg{cﬂl %ﬂnralz%eat ed
her ei n. a{ﬂeedr&ltlceﬁ‘&ymfntohﬁcn thay £ detiikd tdiscossive pd curdddhelt Lodveyomll Obeilkbl e t o
accommodat whi ch has a sufficient width to span or cover

substant’i“&%wepte & H e width between the 20 sidewal s of the conveyor, as
shown in Fl GTlﬂeJrollétE6ﬁﬂhsemtréleeetnﬂﬁvaybr I]J@elt(btnlayeb@ab‘i@to actmnmoedajeealbelbel t

‘conveyor sent ention do ne re t I |des shown in
FI GS. 12""81f2El {)“ﬁg ‘15*8 R Oh?ﬁ)’%sé‘ aﬁ%f‘he P &-%b bﬁg‘grlg 5l ong each of
the z@nesiddwadls o@théQBﬂve@Br ad dhowe ik Fies) lb&icbaus@m! eydsrof dfe rbllm's ﬁxrﬁsae:mtvednvent i on
may alternately i ncI ude a curv l'i der or ot her .t e %éﬁg%port
rol | er (P&tconnesmnpt hePiree “’c"ﬁ‘étl‘woﬁdlrof %‘&fer f Panegysles § 3 n<25
opposi t e1£ngithSlgRkhdvt isQfavﬂag Aultiplider ramrssaw@wh dfhis dombd 1121 Bzdnetofieen t he
ends of the zone 112, 112', without affecti nl% {1 Scppe of t pg R gsent
i nvent i othe curved belt conveyor of the present 1nvent10n may alternately include a curved shider'be
or other type of support roller (not shown) between the motorized roller 120, 120" and an
25  opposite end idler roller 122a, 122a' to support the belt 118 between the ends of the zone 112,

112", without affecting the scope of the present invention.

Belt 118, 118' of conveyor 110, 110" may comprise a stretchable belt which has a low
modulus characteristic and may provide at least approximately a 0.75% initial stretch in its
lengthwise direction when the belt is reeved or positioned around the rollers. The low

30 modulus characteristic of the belt may provide approximately a 2% to 4% or more stretch
capability or characteristic to the belt. This may provide a substantially greater amount of
stretch over conventional conveyor belts, which may typically only provide approximately a

1% stretch capability or characteristic, and which are typically reeved around the rollers with

15



Belt 118, 118" of conveyor 110, 110' nay conprise a stretchable belt which
has a | ow nodul us characteristic and may provide at | east approxinmately a
0.75% initial stretch inits |Ilengthw se direction when the belt is reeved
or positioped around the rollers. The | ow 30 nodul us characteristic of the
bel t may p}Ng)\,‘P@@”%pr oximately a 2%to 4% or nore stret chCVEERANFity or

characteristic to the belt. This may provide a substantially greater anpunt

of st rep=ll abes e 029kyiakiel gretdh. doaleyweduled ket 118418 make megdsifeamn | y only
provi de , i 0 r Pl Lshi ¢, and
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or i oneFndy dhieEBtEoa R BestbT AR Bo R sy Y Blindth £1diR0G1 Mdhal?; ¥E0!
bel t 118¢orfiddentraydayivgs beitdreqbiedd latemlly ontsiardly ofsherolibtsyand/or sidevadlspr opri at e
posi tion..about t.he rol s 116 6' W thout.addit.iaonal tracki. 5
bonponentargibies i et bl forvpis of Plarsih PGS B IPR P BRENEH of 1 o1 o
and/ or sktaedaed Wilth ddneeyk sidewallsh @he Wwvmddillad dhataoer gk @i ebtidity@f pelesEnt

i nvention be ippl enented. w t hi { gndar i dth con .Sidewal I s. The
| ow mduﬂ@ﬁﬁ}aﬁ W e cprvad Z%‘}egslgi ]cllit‘?z’ eggm °°ﬂ?}f°rl¥§’é%§? b% may al | ow
each cur ygdatg@Wahdut 2ny thikup 6f adustrve@d béiRg hece Ry RY Biaintdf) the hpSloptige be

operated w thout any take-up or adgnyst ment being necessary to nmintain the

appr oPr i ?E‘@O’PB‘?%H%]{&#‘YW% ﬁ@%@@uﬁ SbTREY, B Prowifedonairrdt beR seyexgr YA

provi ded on Wwikloueaerrd2Bhg the Ve ¥Phe bilent inkfkion. Wi t hout affecting the scope of
the present invention. Each curved zone 112, 112' nmy provi de approxi mately

a 15 degree aRefheunied genedd2, 1 idhmanpuide peoradmatEhed gBelegr ey es of
this angmggweﬁ%eﬁ&méaﬁe%mggég Jrtls Ghplie/SiSvide Sthitddr PG dbSiredrved >, 60

and/ or 90 curves, whic e often desired or required in 15 conveyor
| ayout s. s@htas dHaA0 ¢35, 68 andion ) degree zoryes, which agelgftendgsiredropyequisedity ot her curve
or gl apnL:Qxi ' . i curve, a
R g s e e i

of the pregemstch ayappriokiomaielBy 10 legred qugvet 0@2.5 degree afve, h80 degyteecuwfe ¢athe zone,

t he belt ' I ' whi ch
my hel p Podtier b B i RFatcb e Gkl fr hfoBlent Bl UER e 17
and whi chizerafjthg ngleditbezanestht beltll Bn 1 1§ maprelsobé oidedio apelatyadyismal $ieg, 120,
sensor (RIS HRiginAr P ha TR 2 fiper ol Rbu R BP BB MR BEB € 0T ©F
t he I20ke raincdithk foadl b8 thel@orizd or heweredsyllectd0y£20zone. Curved belt conveyor

110, 110" may_further, include a | (also t hown) for independently
operating theE?fg‘tcblF‘fegéﬂneroélsf%?e“iggzptlagﬁuag'g#soﬂ?gu% 8@%@8@ & %?%?rfog 25 move

t he arti ¢h®en ialRIGE. 11hRY) farietetilng arfidies orpackagds ok chetlikapabalt i 18/ 138'@ftHehe '
novenent of an article ?fr articl 3?0 1i18' order, to accumnul atﬁalarti cles on the

zone 112 IeSpachve zong. ICéIE‘ﬁ’S glt, conyeygy may Turther includé a control {also not

shown) for independently operating the motorized roller 120, 120' of the respective zone to

25  move the articles along the zone 112, 112' and/or to temporarily stop the movement of an
article or articles, in order to accumulate articles on the zone 112, 112', in response to the
sensor and depending on the particular application of c‘:urved belt conveyor 110, 110",

The belt of the curved belt conveyor 110, 110 also may provide an increased
coefficient of friction between the conveying surface and the products being conveyed

30 therealong over the friction provided by rollers of conventional roller conveyors. This may
allow the curved belt conveyor 110, 110' to operate at a greater speed than roller conveyors,
without causing the products to slide radially outwardly around the curved zone or segment.
This also may enhance the capability to move and accumulate articles along each zone

individually.
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sensor and depending on the particular application of curved belt conveyor

110, 110'. The belt of the curved belt conveyor 110, 110" al so nay provide

an increased coefficient of friction between the conveying surface and the
products bejng conveyed 30 thereal ong over the friction provided by rollers
of convent?@ng&?g1ler conveyors. This may allow the cu VEHgﬁgppsconveyor

110, 110" to operate at a greater speed than roller.conveyors, wthout

causi ng the puckddel conyegor 8, Fthas mpy brenkeable to aggusiwiate afeley o MSP zone or

segnent . ' il | NRY BurdBfbdCHidibat e
articl esm%rpéﬁéle%%@’%dz n5%%%‘%5&%3%&%%&@%%1}%6909 PCT/ US03/ 11058

Curved biel0f 1 maphoopetds ondrinclideies decipe brd mpscapoplategritdes pmtheipeling t i cl es
on one of cﬁfg%%t ?t]é%%u@%eféﬁ%/sﬁo%jf ﬁ%{j@l@ E\?}r‘ggc{ %&t%%etyg{)} 1t0f"| F10° Ay B¥ Q?GIalﬁpfo' onal |y,

the curv® Sonveyor e ope e’ on an incline or
decl ine moek drdylesaoehns hpwad along eh esling at the aitiokek kreerequaned U @ dpwastrepm | s

further envisioned that the curv bel t. conveyor 11 ) per abl e
to 5 noVeVEEOT BSEE Iétfé’ﬂ“é’@“ﬁ%’éi‘étﬁg" S e‘glﬁmf %rc oln?l.seﬂgaisL hé aér/ }lplg Eeg)s are
requi r edfoly agefMINSdpiraladRapeliitine opdectiyist em 1t is envisioned that the
curved sectiaons or zones 2' may . conbi ne forma generglly

spi r al - shapedR§IFEPE H%wg}FlélégM%é_a%eérbpl?ﬁ@v%%tﬁguﬁﬁ@ga ]g{aill%',oafja curved
bel t  cony@yarpodidis, 206ésus @8grient 210 @obitidnedalong Hiid/Biweer dnioates curzedies  or
segnments 212 posjtioned al ong and bet V\Be%%ﬁ OuEief_r cuw d 1, 0 sidewall or
si del§ r asigeverilng sl drams 2l fhad @ aRRFE BUrerd R opriagtrge &h@ndz‘fz?B?m Rd is
oper abl ey, d,Gvds Ry ifh dir6dtRs of Bordefint AL CARe@belcQsivENARTEmAY bEUr ved bel t
conveyor 210 ray be substantially simlar to curved belt conve%ﬁ%lello,

110", di swstentisly siveilee to epurvad bekapnvayerctiQi 118 disensasd pbay o suchithat 2,48

repeat edgherain. L C&ed na Q38 SEPRint & z0ROPE 212

i ncl udesmg&%ﬁh'?‘gflﬁ%fb%&%?otﬁ Ee%gﬁ??%&g%g t(géglg}]a?i%rﬁous belt 218 Zroout ed or
reeved amoldes  plurali®y of odllesy 216206 a cpntinyousdielt 248 yavird of Teevedhgroprd thedependent | y
operaple_ to ugul at [ : @ldnl cles in
the. af r iR HeeRed i 91 5hof Be bR SRR, A RaBMRIAE ©,

di schar gthe@anmad esneen tomavidrtides ipdimdiseotion 4 auth aalsxfanflj@%e?cub@dtsemwor., .
roller convevor %iscﬂa*gg%fea%?gnt ah ﬂlg}ecoh*eg& sifh a8 Aot BEN SRR, dofiér T ecei ving
articles“fToma drscharge €nd ‘o "the | Ast zone or segnent of the curved
bel t conveweyordider 124, d2aheé Bkes 0240 otifer agarts fonreseddng ergjpienfromra dissherg212 may

ol or 28 tiielafabnt fralnetor b 2ot it GBeR2Rhelt 218 whi ch moves: al ong
the idl er rol Reless 222f eudhi culvedaygnymn er zont 917 mepinyludos atoerizbdrller 288 r - shaf t
A T e
212, a zopgwaichiwesalonpetle hitdrirol s ZX2Nwiigh mag fgetenalyfreelyantatd aboutrthéion may
al ternat Sllla){’t Igo?t%nlél Ctioe gua}deC é.Jnrst%gposrtl | g gélt Pl%darc%rnd tﬁt]eezolnic lére se ngrgt 212. Although
shown as having multiple idler rollers along each of the zones 212, a zone of the curved belt
25  conveyor of the present invention may alternately include a curved slider bed or the like (not
shown) between the motorized roller 220 and an opposite or upstream end idler roller 222a to
support the belt 218 between the ends of the zone 212, without affecting the scope of the
present invention. Rollers 216 may comprise tapered rollers (such as shown in FIGS. 15-17),
having an outer end which is wider or of a greater diameter than an inner end, or may
30  comprise generally cylindrical rollers (such as shown in FIG. 11), without affecting the scope
of the present invention. Similar to belt 118, discussed above, belt 218 may have a low

modulus characteristic and may have at least approximately a 0.75% initial stretch in its

lengthwise direction when the belt is reeved or positioned around the rollers. The low
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shown) between the notorized roller 220 and an opposite or upstream end
idler roller 222a to support the belt 218 between the ends of the zone
212, without affecting the scope of the present invention. Rollers 216 may
conprise tapered rollers (such as shown in FIGS. 15-17), having an outer
end whi ch MO R%¥Y or of a greater dianmeter than an i nneFCERY3 8maty 30
conprise generally cylindrical rollers (such as showmn in FIG 11), w thout
af f ect i ngrotiides demperistif oftthebsireayeprovideappraximately 82 o7 pomprs|stret¢h 8,

di scussed ye ‘ ve a |l ow nodulus characteristic and nmay
have at faé%@ﬁtyadﬁﬁg%%t?rﬁst%gI@Egbg??S%i nitial stretch inits |engthw se

di recti on whe@urvétEbdisionvéysr 2 Kemadindndgposickingrbend errtragkidg memben?24ers. The | ow
17 WD 03/.086909 PCTI US03/ 11058 nodul ISki . may
provi de %:Brpor %rx}?&?seiil%é%c cérb/%ltg% c%%e%%r%eI\E]%lSC athgfoté]%fs Ak %Ba?{qfl%g{%ror{ﬂglj 324

fore stre capa
char agt emiag bé 6pdrabld foardoke bt maintairvibe cirekyor beln 2 B8/arthdeSirevbandiappopidge a t r acki ng

band or tracki mepbe 24 or.. any .ot her. neans f tracking. t conveyor
bel t 218?%?#‘{"@8’%?@? élél%?a‘;fﬁ‘%ﬁ:aﬁé?ﬁﬂﬁ”ﬁ% éf”?ﬁ’&‘%’%‘{fb%%"sg‘b’%%m e to
track or aisRhd4taéast doRQollk NYE¥HEach edde o2 ddtiah 2 I2)endigsionally, a feckimpunanidrat e

position_about rollers 216. A tracking band or tracki enper 224 may be
posi t i on&¥* may bepryitioned arquad @ rqlisy 31orof 93¢k zgpe ‘é‘a’s@ﬁm?&ﬁg' g:'fac B€tion 212, and

opt i onal |mparslof B&ipmERTDES may Bpd¥BionQiarB@Rl rbil @S 21h sHch tHaththe aadkingol | er 216
of each zone or section 212. Tracking nenbers or tracquga means 224 may be

posi tlf onawarsripperionsd peserparat S dnertate ot peespeeav kT 210 PR MLOPEYBbSs ti oned
between gLy #fg, bWt RbEI ﬁ@?%g ad é;ﬁw%s%pﬁ?tlm%mF lnfbn23bG dchelalRIt@PNV ey or

belt 218, as best seen in F /. shown in FIG_ 17, tracking neans 224
may be abasslar rigg, supmpgR wbberionglastis hekt onbang of thsdike. Whicksis ygepned poprd B¢ pand or

the |ike | ﬂfl’% I 1drRasicking ARehbbeigeen t he
roll er aﬁod}@g%ﬁc{}ggs}glpﬁ\%e t %fgﬁeo#ﬂga%‘?g%lkv{egébﬁg%gggrzmc r?g_y be generally

fl at andntayiba geneciilytflabend thin such thet theipdtercurfaedd 8o of thteonverivghslhdl8bel t 218 15
remai ns substangiall | at _over : . tracki ng
means> ZZTD?WSSUES I %@ataon er|T¥n1 (Sa?r?agfgoétﬁé ;@1‘%@. %@EQ%?A%%@E%[%&;%M surface

f aci ng aefgagegmghterjoit suefacedl 188 of balt2 18xthe surdavd faperpemd lehgagive the milers t hat
position or, arientati.on of, belt 218.rel al.]ve. . | 1y, and
B shown =1 Ergbr el e ida®r Bhbaffichibe b 2 rledl g Bler 206

accor dance wi Dbptiérdatly pmd ae shovinniu &HG.i 18na reokingmedmizte oatrackimgmmeans 2¥hier  sort of

rai sed portion of.. 20 the roller surfac such t t . r udes
out war dl ?ccfof‘gaﬁfet‘ﬁléh é’@ﬁéﬁsgﬂtllﬁveg 5 HEr glg © PR AT (El%%r ¥ gﬁfgéggﬁ?ﬁggy of a
rol | en 21 roll@wartstepsugdh ittt theengageolules sdttvirdtyhfieorn rteagenarallyseplindrieal 0218b  of
t he conveyor belt 218. The tracking neans 224' is operahle.to assist in
t racki ng cgical ﬁ‘gleﬁ surface Ahe faler @&nﬂ?@’%@raﬂglﬁ? eagpgemgnt F'ﬁtg ﬂ?fe‘gfef"lgrdsugaccf
appropri at g posé tdBycibek 218, OfHearaskiRd Means 23U'Mi§ byserablextotaksist ki wapkingber 224,

tracki ng nenmber or tracking neans 224' m rovjde a.25 small. e gh crown
o o SR oi8 aSorHaHor Pelt S D gested PR AP PB AT BB DR TRl g

Similar to tracking member 224, tracking member or tracking means 224' may provide a
25  small enough crown or bump or ridge so that it does not form a bump or ridge on the belt and
at the outer surface 218a of the conveyor belt 218.

It is further envisioned that the crown or tracking means may be a barrel crown (not
shown) extending substantially along the length of the roller, without affecting the scope of
the present invention. Optionally, the tracking means may be several crowns or raised

30  portions spaced along a tapered or cylindrical roller. Optionally, and as shown in FIG. 19, it
is envisioned that a roller, such as a tapered roller 216", may comprise multiple separate
sleeves or sections 224", 224", which may be assembled to form the roller. Optionally, one
or more of the sleeves or sections 224" may comprise a crowned sleeve or section, while the

other sleeves or sections 224" may comprise straight or uncrowned sleeves or sections.
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at the outer surface 218a of the conveyor belt 218. It is further

envi sioned that the crown or tracking neans may be a barrel crown (not
shown) extending substantially along the length of the roller, wthout
affecting the scope of the present invention. Optional I¥ t he tracking
means may WO %A% crowns or raised 30 portions spaced?SFBHEY5E apered or
cylindrical roller. Optionally, and as shown in FIG 19, it 1is envisioned
that a rol | erGonstyohbels2 8 thapmagbe retined pr Rddied omand aramdirolisss 246, 21¢)] e

separate eeves or sect] : 4" 24""' i ch 2d to form
Chor of L246 bERRene S Sohd2® 7 gt rlgeopyey S RL R YoM BRRERESE )Y o0
CoNpri serefirkt orflted bt itddiial B, Which whwikien tHedntexfide drtveser e esllens amglect | ons

224"' may conprise strai or, .upncrowned sl eev of, secti .18 WO

03/ 08690 CP@T’FX%%’SII‘ET{)@?%&W%@‘F C%’Fwnﬁiﬁlﬂfﬁﬁnﬁvt&g?lﬁt °ned or tracked
on and agRYEdr bélt thes Goed hbt hatd By odekbr etdmiltackhgor ceprriag dddces Adich 224" of
roll er conveyor 210. The conveyor bquE?Fthus s .retained ot tracked by an

i nt er nal maBEAsre wpdifipatioas g the sidewalls of the eonvayyr and Ry Merige With e and” t he

conveyor , Beldmendvd i@ty W thin the conveying region defined by the
belt. The 5 conveyor belt thus does not have any outer qQr externpal tracking

or centering Bewieed békhmqyayor@ﬁgberpeeamtWeﬁ*ﬁa’ith%?‘fié‘ﬁ@tua}e@hlé“g 8wal | s of
the convikals i cﬁﬁgﬂ{efﬁeﬁrofk%@afw&m& RfleRl8@ at, A6R UPHithiAGhLitteMBEE Conveyor .

The curve conveyor of the present invention thus provides an internal
t r ackd ngbetwesarthe bdrandrthectollerg. Thetrasking meansinay be Whsiantiay conpined betwerg at |

near or ﬁ\f.etsﬁie@aﬁsm?ﬂ%ncztogr/%?f&d]ia&fapgW&'oﬂtﬁ@%ﬂﬁgiz;e &t B iRkl qhe. The

tracki ng means ey be substanti a contai ned between the sidewalls of the
conveyor bandtfinest 22conbeying ep@ndr efrfabhevep theosliereandrhgtvash thersidepvells efitbe  The

belt defines a convevyi,ng region.or sur \/ ween the
oF owal | NPV ErESeny GoES R Bt A @ned b 4R 5. ClontdYea h3hl BeSaAufortfl "Ho
and convgyaeit.allengackihe ntaanyefithe prlosent inbentibe htay bd pesitionad laf legpt snbatastiably t he

present |nventiqgn.may be si.ti,oned | east . subst ant.ial L,y 1 rally

B Chi o et T e b R e BN St b b BB ALl ¥ 1
one LOF Mof mlé pilebert ﬁh@ﬁtﬁm the d€lihd MBans bdag comprideiartepcking psllemanotbay ppidige a
tracking roller .or. other i.din or ackin evi It t or near
one of t RETES nﬁéiF%‘C%?osftWélg(gﬁtr%8%’51911%?\%[1%5’@?%%’?g‘etCSS‘%gﬁg%&gb%E@glgcglt al ong
or near gngapé fha®elt alon®beneaf a klificé of dnebsthe follemwoftinaoayeyor. Thedrackimgki ng
roller may, be positioned al ongside a | ower. portjon of. one of. .the.tapered
rol lers &ilr 6‘6%]9%1159%“02‘6&1? n%ﬁ‘f%fg‘gw‘frl?ém}om Pger ?}Iﬁj]%tlap?rﬁ%m@gﬁstanq 8peé?ﬁl%e t he
bel t 231 oyndhohhrand RPRE Afh Jfehd Ritdo géAM the Béll dryund thetapered eullefsel t conveyor of

t he present invention may include a tracking -neans or tragki ng menber

posi ti oned onOnticnedy: the ei¥Rd belt cpmvexer of the REFsSRY{BVEREPT BRY ISP & Fracking e

i nt er f ace,Hed WeaRihhFrefuBli fRkitisHEd RGRdBNEtobdieat RAkttond/of @B rélleRcdnti@n st the
maintain the belt in the 'desired and appropriate posjtion %él?i‘ff{ﬁethe

rol | ers. interéacebetwserethgfolienaurfage prechthe balt Wikgh functions to maintain the
desired and appropriate position around the rollers. One or more of the rollers of the

25  conveyor may have a roller surface characteristic, while the interior surface of the belt may
have a surface characteristic. The surface characteristics at the interface of the roller and the
belt may function to track and guide the belt at the desired or appropriate orientation or
location on the roller. The surface characteristics may comprise corresponding ridges,
grooves or crowns in or on the respective surfaces of the belt and/or roller, which generally

30  resist lateral movement of the belt along the roller surface. The surface characteristic or
tracking means may be a separate component, such as a band or the like, around the roller
and between the roller surface and the interior surface of the belt, without affecting the scope
of the present invention. Optionally, the belt may have a stretch quality or characteristic

which also functions to track the belt on the rollers.
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25 conveyor may have a roller surface characteristic, while the interior
surface of the belt may have a surface characteristic. The surface
characteristics at the interface of the roller and the belt may function
to track ap ide the belt at the desired or appropriateg orl ion or

| ocation off %tuﬁésqua | er. The surface characteristics may g%’r?(% (Sgi(%g
correspondi ng ridges, grooves or crowns in or on the rS@Fectlve surfaces
of the belt ahektaved bélt @nyeyanpfthe preseat lventioaaay@sedde 3 Bl of rpyenent of
the belt, al ong o SRSy GRMEEBhbbl Geflrall r acki ng
means may fi?gn&nﬁ%g% %lée&{é‘égd.%’fﬁ%ﬁ(?se E&?s as a gya or&{ghe |I?e% artr o}fmd t he
rol | er @ntimimaﬁlysmnuﬁg'xmrvedlbleb corsydr ac mazp nperoth ndividusdly 68 als%ncﬁlaélétl@ﬁ t he
belt, w thout af ectln the f e J onal ly,
the bel tcoﬁﬁvoﬁa’v'% 28 (ﬁ)ﬁ&P%FS%o?Jugﬁg?%g%é?lﬂlgH%g&ﬁvdni cﬁna(qa;so functi ons
t 0 trackprbiigeskedohe OdShtidIied cmrécbtrei;t colv@yMBvIia ﬁBﬁ@;&@atPﬁﬂ'd $i8il@/mam88as aThe

d belt f th t lit f
e g R e S S

as a gengimpleyO-riagNér thelBieSdoyindctinigihe gﬂﬁuﬁl‘]{e&dtohbé inotoairedptier of eackeppnoper at e
i ndividual ly as_an accunul ating conv %lfbthuw th zone%co trol nd photo eyes

or arti clee Eveddel comygronnf teresentigyent § HESPSCREYE %CS“‘B“I 9% control | ed

curved bglit1e COMMENAne 'dSJ]lnGaTh@mro@ﬁ&yidg s@rfsdefhdyailsorfacilite opsraton abne
controlled roller conveyor, but_ which |ncludes a belt around the rollers

rat hed ttharonveyortat sxeetecﬂneF%gf%tPe sneed ofi eavensiApal cyvRg U RECAUREES AFPers to

the not Oﬁécétgsg Hethb® 1zé?lfroﬁé}‘b@ e£828nre or 5Endhkiind$ Bnipbhtrdl OPWEYeH skl Helte pr esent
i nvention thus may be capabl e of accumulating. articles on ap incline or

decl i ne. settien, bmhtaS@chqlﬁ@Wn@amﬂa@@YﬁW thies gr ﬁO&HOIHF&Sa logf 2R hWEB0f 10 t he
conveyor thetn}ﬂ%r?z%& ?(gle? &%gﬁénr an!izeH g@qﬁﬂ&e&il Feﬂﬁé‘&yedfé f0PIRImdistizé@ eblrepl | er

conveyors zed rol Per of each zone or segnent  may
only control There:foneyme aresend invehtadniprovides minegans en demicp fordrapldng a helbarpepd

2PPr Ot Tl el Y oo 0 8 00a LOME L PLEEGDo: e PaaH] YEAIET0r L8

not or'? zed rovi onger life c cIe for the
mot ori z edoﬂeehdyahclud'dmmefonmi rotlér@ppralls mﬂn\ler’th@bﬂlu apoungd thdolers: dhreans or

devi ce f % érgq(i%a'&g%b Lmaog- Q4% l;ei lﬁlgts i)ff)ﬁ&tpog ifiBn BPJ)rlie%fa%oQEmﬁn&ﬂhéved

segrrent a conve ['ers of each Zzone nmay
i ncl ude goliery such ried tlrecﬁalchng dweabmciewxdar cdmewx pertionsedficonyentions! eyneed of | ers.

The tracking nmeans tain or. tr | [21¢ kngP0Si tion
or orientHtf %OF%%Fﬁa%ﬁ%““ :a Oenpgcnon ‘&E%&?Ve?%gft{: Erng'(‘:e &%f gg)\??sclés and
Wi deryoCOomeNin. [Brchise it separate kit ctevnaés aenoteciuired &l malotamﬁésybepl‘gm@,la@e not
required in connection el t. con 0 20
i nvent i oRD tisgeliedhe ‘F‘l’é"églé’ﬁgrcg‘i‘véy?r oﬁ}glpﬁegsexgéwegé%n l){“g}ébe Be{s}g? g%‘&{@g
Mai Nt ai N chiFmed 6f dtardardokidtecondyolshiad baivegrsidetvhids. cur ved bel t conveyor of the
present invention nmay be desjgned within_t fi.nes of stand wi dt h
conveyors andC#hege st medi %%é?g* %"edﬁﬁ‘ﬂ celly ﬁ?ﬂ"nﬁ'ﬁdg‘?l’fd?o?g{mnés mayla‘% ‘%ﬁrged
speci fi cald WitktRs aépabtﬁ@ R A iphREApISs SraNe prese@fibéreidn, which is intended to be
25  limited only by the scope of the appended claims, as interpreted according to the principles of

patent law.
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out without departing fromthe principles of the present invention, which
is intended to be 25 limted only by the scope of the appended cl ai ns, as
interpreted according to the principles of patent aw. 20 WO 03/ 086909
PCT/U803/11058 Clainms: 1. A curved belt conveyor conprisin at | east one
zone havi nd%3388P%l ity of rollers, said rollers being pggpﬁﬁgﬂgﬁsalong and
bet ween curved opposite sidewalls of said conveyor; and a continuous belt
reeved aChim«d at | east two of said rollers, said belt being tracked 5 with
said rollers by surface contact with at | east one of said rollers. 2. The
curved belt conveyor of claim1l1l, wherein at |east one of said rollers
conprises a mm@édzﬁdcdnoéjoeboxﬁpmxfgbl e to drive said belt around sai d
rollers. 3. The curved conv erel beIt defi nes
a conveyi ng raégfiaﬁtrPnF&Pne H\%’)ﬂhﬁ tﬁ?ffoilFréssaE{n 8#35 Ellf‘%lp% glﬁgﬁnconveyor
sai d sur baweencRited Gpphiite Bille @l S 84 b@ﬂvbyor a@nt ai ned | ater aI ly inward of

opposite sides of, sald conve egi on. The curv yor of
claim 1, V\her"e‘fqrn‘t‘g‘é‘?"d%%meé?%m%‘g‘ﬁﬁ ]%?é tg of séﬁgtf’u‘frﬁﬁal 3’8&5 ﬁ’@c |l ers and
a tragki fgh kAl k&lers HAuttaledohtabBliat 1Q6MEE oBsfdllesai d conveying rollers,
said tracking roller being positioned generally along one of said conveying

rollers and generally between a pair of said conveying rollers, said

trackingyrol | g &Wéﬂ%eﬁ%&@@?&%f@ﬁm?l Waﬁe&@&@é’oﬂsbﬁﬂ r&ferss&‘xﬂimlé’@é 4 between

sai d conveylng rollers to tfrack said belt wth said conveying rollers. 5.
The cur vadiopiaed rollenensyeble tofdrie spidhpelf, ﬂwnéﬁ@ﬂmlb‘?&‘i d tracking roller is
arranged to track said belt with said rollers in response to rotation of
said rollers in a first direction, said tracking roller being arranged to
untrack 3ai d Bed qurved el spaveser of olaimp i aviesein odid belt defings 4 eanyeyipg Eglogef@fond

dlrectlon sai d t i
Che oo bR~ bl 7 bhp A0 QP 0nt Lecadldhaspangdupati o). ©
adj ust abbmtam@islatbradiyemiﬂadoﬁgnp&atechdmef said emwdylmgmgx@yl ng rollers via an
adj ust ment device. 7. The curved belt conveyor of claim®6, wherein said
adj ust ment device conprises a shaft support for supporting a shaft portion

of sai d #rackTigeuredd welt caﬁhd:yar dfhraﬁﬁdﬁdhdmtlbﬁd rolleh uolmp'nse atddasittadol e rel ative

to said shaft. support .t i adj ust nt Support
ol ati veotneas By ARyl F64 Bk gt MR e i B PR e (PP ¢
and sai dsai@ ﬂrac\lﬂ&%ll&&ﬁﬁ@%o@ﬁiﬁﬁdd@éﬂérélh&ﬂ&g dne aﬂ paﬂs bmaymgimhbxsandtr e arranged
such that sai d.threade n? fr is.rotﬂtab alf ation
generally between a pa1r of said conveying rollers, sai trac King roller being arranged to
5 engage a lower run of said belt between said conveying rollers to track said belt with said

conveying rollers.

5. The curved belt conveyor of claim 4, wherein said tracking roller is arranged to track
said belt with said rollers in response to rotation of said rollers in a first direction, said
tracking roller being arranged to untrack said belt in response to rotation of said rollers in a

second direction, said first direction being opposite said second direction.

6. The curved belt conveyor of claim 4, wherein said tracking roller is adjustably

positioned along said one of said conveying rollers via an adjustment device.

7. The curved belt conveyor of claim 6, wherein said adjustment device comprises a
shaft support for supporting a shaft portion of said tracking roller and a threaded member
which is rotatable relative to said shaft support to cause a height adjustment of said shaft

support relative to said conveyor sidewalls, wherein said sidewalls, said rollers and said
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general |y above said curved belt conveyor. 8. The curved belt conveyor of
claim1, wherein said belt conprises a | ow nodulus characteristic, said
belt being initially stretched in a | engthw se direction of said belt at

| east O. 75@6mhen said belt is reeved around said rollers. The curved
bel t conve96V98? ) ai m 8, wherein at .| east sone of said ?Sypg?gupﬁclude at
| east one of a crown and a belt strip therearound for engaging an interior
surfaée edjugimient dgaice arefagrangedzsudi thet seidithredsietl membesigiretatelolk fromsa loggionThe
curved b erein said at | east one zone conprises
at IeastEérie\ﬁﬁg%‘éﬁg%mﬂmﬁédaq‘emscé?vg at least two zones including an article
sensor associated with that zone, said curved belt conveyor including a

control ich.s o e tQ | dent ion, of said at
enst td 2onbeS PRl cRulIpL SRS . PRt s B2 b RBRL Y Rl s

accunul abhaiﬁbtﬂfstla,rshldCHeRSbemg nsedlly s&étcheaaﬁhletmgmv\ztsertmcnonlofsatétbetuat\tmt bel t
conveyor sin east t d zones, each of said zones having a
plurali tt()(:]ggp?’f& %sbeﬁdﬁreeaedaé V\ﬁ?ﬂgf)%ls%rsbel t reeved around said rollers,
said rollers being positioned al ong and between curved opposite sidewalls,

said rollers of each of said at_|east two zones conprising at | east 5 one
mot or i zed' r ol '8 CuKed balt qopvRyer fiflam §y wherpig)af lepst sane of ssidirelerpimeiide o acked
W th sai geabQnkera crovaﬂrtaa%lbeu ORip thepfarctdll fordhgd 8BS ihidBorZaiss Jefiines a curve
of between apgtOX|nate 10 degrees and apprOX|nater 30 degrees. 12. The
curved bé&ritragking s3id belppn gaidfolers1  wherein each of sai d zones includes at
| east one tracking roller positioned generally along one of said rollers
and generally between a pair of said rollers, said at | east one tracking
rol | er edBagi hbe enrveshiestt qopyeyor ofsiain lbwh@rem@altlraabkst B¢ zpne pemprisgs eteash d
rollers 3. The

WPJ) ES‘ne? ae'agi't Qteéa#d e\égtstwa%(gﬁévﬁler i) 1% sa| ‘?Js%né?); gte&QJth I:thai‘

curved belt conveyor nDtorlze and said at
| east  omend, dmépunvgd bar confeyeniphluding e contryd whesh it egreabistto independentnd sai d

tracklng L I [ i.oned
general | y alc r%“rlfgeg)Ofl S‘sﬁ% %asttg%gr?oegé Fﬁ%\énéqu %&%\lﬂ %%%g%é(g&%%/ US03/ 11058
14. The (acmmﬂhtbﬁlotfanmhveyeendatfleasttmomoﬁé%, wherein said tracking roller is
adjustably nounted to said conveyor via an adjustnent device at opposite
ends of said tracking roller. 15. The curved belt conveyor of claim 14,

wherei n dai d Adjursddrbeiticonleyorcempnsipg:i ses a shaft support for supporting a

shaft portion of id tr ng r and ichis
rotatabl e rel Sﬁe?/%%t'%ag}ﬁ Og?fa?atdgs’ti)ab%?@et V%&sp g? g‘h?'f’“aaaffﬂst nent of
sai d shafcbntirﬁlu@s)tﬁnttreé\eﬂatdumsdlmroslansphmuaybemgpmbﬁmbd slongdadrbetweesai d

sidewal | s id tapered Iler S st ment device ar rranged
such ¢ hat et HPROT LSOt o TorEo) s Eidat et g 2otes Compriving st feat " 210

5 one motorized roller and at least one idler roller, said belts being tracked with said rollers,

wherein each of said at least two zones defines a curve of between approximately 10 degrees

and approximately 30 degrees.

12.  The curved belt conveyor of claim 11, wherein each of said zones includes at least
one tracking roller positioned generally along one of said rollers and generally between a pair
of said rollers, said at least one tracking roller engaging a lower run of said belt to track said

belt with said rollers while said belt moves around said rollers of said zone.

13.  The curved belt conveyor of claim 12, wherein said motorized roller and said at least
one idler roller of each zone comprise tapered rollers and said tracking roller comprises a

geneérally cylindrical roller positioned generally along one of said tapered rollers.
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| ocation generally above said curved belt conveyor. 16. The curved belt
conveyor of claim 13, wherein said tracking roller is operable to track
said belt with said tapered rollers in response to rotation of said tapered
rollers in flrst direction, said tracking roller being operable to

unt rack saW8°88%? In response to rotation of said tapergﬁ B%P 1% in a
second direction, said first direction being opposite said second 5

di recti o4 17Thqm@v%ilheiﬁ@gnw¢rtof@bmé§/ovhemm saidiiragking rollgy d adjustablt d each of

sai d bel by} uht3d td s%fd(&ﬂveﬁ? %{Qﬂ %eﬁt%lzﬁé :§Lt8 g}.ﬁereﬁ@sco? sé@ be?l%iﬁ%lt&ﬁ&}"’ee” sai d

belt and at least sone’o curve onveyor of
claim 17 wherein said belts of sald at least two zones conprise a |ow

nodul us I t eI t: bei ni.tL.a t engt hwi se
directi on of ggel ‘gﬁ%%lqelt cfm‘f%g 0tfc 917%&% eéérllIri Ssaé& %cy%&'%‘%n% dg‘rflr%\eece0 5gar ound said
rol | ers. sha®k suppet fousumdrtmglatshzrﬂ)pomgamfsatﬂ taatldhgrallér arndca]thldhdwgmenﬂmnt rol which

I's operable.to cumu arti 0 t t two zones
of onty Btrchatrdpiie ElmyRRrH at hRe® ko Btk TSy SDudPeltsf sait SR 1 Do

: ncl udi ngu@artaﬂhﬂi\@lte s&i@ 0eOkydSRIeGhIN ezﬂemintshldsmledzau@bmdi apeed fodlers i sai d at
east two

aj d. control hein bl e dependent control
oper afi oﬁal‘if‘ JHith’ét ICEWBIFgegé?"@ S?lgzaﬁ}gFadFévBl E’gﬁre‘ rqt'ﬁgﬂ?ébﬁ%e to said
article sRBSEH generdBy above said curved belt conveyor.

16.  The curved belt conveyor of claim 13, wherein said tracking roller is operable to track
said belt with said tapered rollers in response to rotation of said tapered rollers in a first
direction, said tracking roller being operable to untrack said belt in response to rotation of
said tapered rollers in a second direction, said first direction being opposite said second

5  direction.

17.  The curved belt conveyor of claim 11, wherein said each of said belts is tracked

around said rollers by surface contact between said belt and at least some of said rollers.

18. The curved belt conveyor of claim 17, wherein said belts of said at least two zones
comprise a low modulus belt material, said belt being initially stretched in a lengthwise

direction of said belt at least 0.75% when said belt is reeved around said rollers.

19.  The curved belt conveyor of claim 11 including a control which is operable to provide

accumulation of articles on said at least two zones of said curved belt conveyor.
20.  The curved belt conveyor of claim 19 including an article sensor associated with said

at least some of said at least two zones, said control being operable to independently control

operation of at least some of said at least two zones in response to said article sensors.
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