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BACKGROUND OF THE INVENTION It is known to provide zones of rollers in a
curved roll er conveyor, where each 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 adjacentcyeheEs BeL TTOONSEYdOR t he zone. Curved belt
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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



Accordi ng to anot her aspect of the present invention, a curved belt
conveyor conprises at |east two zones. Each of the zones has a plurality
of roll erwoan@s@ozonti nuous 5 belt routed or reeved arounacrhsos/olosers. The
rollers are positioned al ong and between curved opposite sidewalls of the
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form thé plurality of rollers may conprise a pl uralltg@of tapered rollers.

The tracki ngAseadingiaynetberasped oh therpaeskihigversiones cyged belberayeyysieeludasy
along a, lpﬁl\f\ﬁ{ty dF Hll%?s? a%%ntinuous 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 conveying 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 conventional 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.



one of the tapered rollers and between the tapered rollers. The belt may be
routed around the tapered rollers and in contact with an upper portion of
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decline. Accaqrding t et . anot her ect of the present invention, a curved
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around the rollers to nov icl’es dl ong the respective curved zone. At
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respective zone, whereby each curved zone may be operable in response to the article sensor
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



surface engage one another and function to track the belt on the roller at
the interface of the belt and roller. In one form the surface
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P Lo s B by B B pfhet B ol B Qa0 e
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invention, wth the belt renoved from an upstream zone to show addd'ghi onal
det ai | sirggking 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.



the rollers and belt tracking device; 5 FIG 2 is an upper plan view of the
curved belt conveyor of FIG 1; FIG 3 is an end elevation of the curved
belt convwgpasioedodl G 2; FIG 4 is a sectional view of thecrursezdiobel t
conveyor taken along the line IV-IVin FIG 2; FIG 5 is a sectional view
of the curved belt con fa¥a i «n lo FIG 2; FIG 6
is a sectional view of ¢ gFé@%@ﬁ@%@ﬁ%ﬂyfggﬁl\gﬁﬁgal ong the line VI-VI
in FIG 2; FGGI i$dn upped pepédtion alewdncisied bell condefdr G accordaosvivitl) the cur ved
belt conveyor with a, slider plate between the end rollers;. 15 (gl(‘% 7 is an
upper JEPsspEEVeRiony Pl the belhrsmpyed érem@dlmﬁ%m@e%wgm addgiongldeiiis@f wit h
t he pr I [ it e belt renoved froma downstream zone to show
addi ti gﬁgfwleﬁe%gi gtqg%d{%edéyfgﬁ ers and belt tracking device; FIG 8 is an
upper pl an I&W2d$ att hepet pitanadeb ef thecarmedypelt cofivdybf FIG. IFIG 9 is an end

el evation of__the curved belf cqnveyor qf FIGS 7 . 20 FIG 10 is a
parti al sectﬁlg’ngllsél?%ﬁ??lﬁwwnéﬂ%&ﬁg‘yw e}tﬁgnﬁwrpﬁﬂ&i%; 8 FIG 11 is an
upper plan viigwsGf a 30PRSI viEWoY 8- daflell HRAMAIAD: {RRERA daneR i he
present invention, wth the belts being reeved around generally cylindrical
rol | ersEIGFRG. 12 is an upper perspective view of two zones of another
curved belt nyeyor in accordance wi.th.the present Jnventig i th the
bel t rermveoﬁﬁ'ér]r%/ 2 SeRbivARl ey r?élfve%’eglcgwe%@r fagie%ﬁbﬁ%g}grlmﬁlr\gr\lw W ew of

t hejpcurmedobel t conveyor of FIG 12; FIG 14 is an end el evation of the
curved belt conveyor of FIGS. 12 and 13; FIG 15 is an upper perspective
vi ew of two H6néds asedigaelidew of theeyrysd belt convaypblakemalogs thelmentleViint h t he
presentFIid%,enti on, with the belt renoved froma downstream zone to show a
tracki ng néhber positioned around the rollers; 30 FIG 16 is an upper plan
vi ew of the ®@ $adishektticahviewaimidir t&FG&. 4, 5howing a cifvddsbedt qoavdsioatvithect i onal

view of the curved belt conveyor taken along the line XVlII-XVIl of FIG
16; FI clidggplate befreendheend wllels FI G 17 of an alternate enbodinent of a

curyed belt i q i i o : 5 WO
051 B56000 PAIFEAISHR hped pREPOLARYES, Yt dnbulch SukB BERbob Bl lradle ° T |
rol | er wilkfhel prevehtinivetion, mithdhdbélt renoved &pora ddwisteaprzese tit shomvasiditiomal

details of the rollers and belt tracking device;

<

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. §;

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
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DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Referring now specifically to the
drawings and the illustrative enbodi nents depicted 5 therein, a curved
belt convw@ms/08®0¢ ncl udes a plurality of curved portions, PEFAISNHNRSE ZONes
or segnments 12 positioned al ong and between an outer curved sidewall or
side frane i CLH Vv ' ' | dis

oper abl e to%ggﬁh@gss %@9 7 (e:ll%ggﬁcfnn Ey cg%éc#?%%%;@fe{:g%%@y@ﬁ?@?&%ﬁ&%ﬂ 1 and
2) . Eacdonocesor efltieqgesent indéntimne 12 includes at least two rollers 16 and a
continuous belt 18 routed or reeved % The rollers 16
are 10 angul arly oMERIETIGN G ORSERNEREMPUPLEH18Nnd may i ncl ude a
driven or Iz ol end of
each zone, ng% ﬂétﬁl%ﬁlgg'gétﬂegﬁ{eca%}oery?oﬁ@%saa&lgg?gglgg%&gg%g}%gﬁ%ﬁi{%%ﬁ? end of
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inner oy, outer ends qf .the rollers or outward of C i i on defined
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CONMEY Odnghldrll loientda an@posiaveed Doridach donecdridwadytingludde arrivieoendseriaéd t he
rollers 16 to acconmpdat e conventional tracking devices or 20, systens.

. e
Each bebollerR(; sgsheasat grdoymaiseanp opdischararsadod eachaong cipdrat eastpng 1¢jer roller
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move. ar s s ARl QG RHEH Ben i doh PR uARAHRA GG FRETRRL 0P )
to a disediafgeravkidg the behboa andtihedeviaRdewhich isoehatds to taavkitbelrl Slmedind
conveyor, or a _roller _conveyor, slider bed, or the like, or, an her neans
for 25 1olesilei Agacking devace 3‘¥ﬁﬁl§tﬁt@ﬁﬁﬁ?@%‘né‘ﬂﬁ’l 1 ‘?rﬁ@W%?é‘tSIdf&'ﬁﬁsg %segnent
of {he iy HeA-RAIHelt LRAURY 20 ak@latdehly BikalREbt the BPYENE end ofTBY rolle 1@XaNPI &,
convey articles onto an-adjacent straight belted conveyor, or onto another
curved dveh thed littnarencairackmgatongenatts oteackjnsedevias swupsisignebowivard efitheny

ot her known or_ conyention straight, ar curved conveyar conveyi ng
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rollers 22 (such as the pair of tapered idler rollers in the _illustrated
enbodi newiwarily frp@She endy)of tbgmile@fl%iaéwmmgdqﬁ ceftmentionsh iradkarg J#ieds s wi der
or 2of asgr%ater di aneter than an inner end 16b. Mtorized roller 20 may be
t he?] eadSF8Pt er of the zone, and may thus be positioned at a downstream
end of each Eathvettes egiidiit ol Zonedl2bfichtizd beliCo 0B 6@ Ay BETHdobaRIehlPS58 may

be operable to pull the belt 18 (and the articles supp rt,eqit 1er eon) al ong
the r es@@é@hl@,g) accumulate articles on the curved segment or to move articles in the direction A

oid

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 roller 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



segnent 12. Mdtorized roller 20 may conprise a self driven roller with an
internal notor which is operable to rotate a roller portion relative to a
shaft porwom/08d0e he roller, such as a notorized 5 rollercafusohelosypes
comercially available fromvarious sources For exanple, notorized roller
20 may QF I d

roll er 15%{]%1)&?@?( %ﬁl ct)) ﬁlgﬁ?§£n%[th§5mc or| eﬁt eo\{B afong%e%tsf éé"&l%g 24
vol t DGegmbsyi2zed roll er or a 42 volt DC m)torl zed roI ler or a 48 volt DC
notorized roller, or the like. It is further envisjoned that the torized
roll er may (Mmhze%r%kﬁa? n@@q@mmeﬁ%w%%\fqnzreﬂerr%mh @ terpal mpigr wh {é‘éw se 10

an AC Q%\éﬁ%%ﬂto%w A £ ﬁ&lhbﬁ el tWettQQﬁh {)I@ﬁh'o?ﬂle BfterS %s Qf #tgﬁz&f esent
i nventi ot of of "t he motori ze &r|v

di r ect |gllerasf thatypels cotmnbﬂmml]rydvhﬁerble/framaragew soutdeal Homxatﬂpshe Imdtenzeﬂec ause
the rollers 16 of curv conve n e such a . notorized
rol | er 1oBer 20 paveempRyise %Eﬁd@%FIZWOﬁ Cl??'d\i Voﬁtr#‘gmo%dé?}tl%rr% e grive
motor s 'déitfbﬁﬁlqjy Qﬁeﬁﬁwhzw FolRe e %Hfﬁpﬁ% 484 %rolebd%%totrfz@dlﬁme@bpmz the

curve and dially inwardly or 15 out war dl he conveyor sidewal | s.
Mot or i zesdt BGImQ;onZe@ roHersori ast &oydt [aG Ineotorizedrroller cbélnet likeg, It isHdherrenvisionafiong
the idl rollers

whi ch bout th haf t
por t1 orfBetthe Bt fec discr ptris BOREPE el R RaBre Sy boffiefie 2.
Theyg dl £rACYoiwered BetofiByd RBled RithbiEfcefing ﬂie's@éﬁe, of tRaIgRRs@s isement Tinal ,
freely rotating rollers, such as the t pes al so conner0|all¥ avai l abl e 20
f r om vanplousf themaedzedaplleronghdsvesin rql%r Rirextly, ot eaaérlﬁemeﬁgl HLa # g6 | dl er
rol l'ers, al &‘@,ﬁ 1%’%‘9%&& st B8 l%ﬂgr%%%?cm%&b&F %&Rf g&ﬁﬂﬁgﬁl L{dl%"é Gy ved belt
conveyor o} e presen invention may 1 nclude supp ate of slider

bed or @otppeEd rollet L& rcudredrbelilcenybel M\slen niah@otinchikde aﬁdxternal digve R0tc@nd an
opposite end idler roller 22 to support t belt 18 betwegn the epds of the
zone 12posifionpdbenegthy tbe pplhgnd rallesy [B@Slgfm? ong the SHEVeang sk qb’n‘nw Y &anpl e,

as %ho%m%d&&thg;@o%%ﬁlg%%? slide plate 23 may be positioned between

t he tapere torized and tapered idler roller 22 to support the
upper run 1&a[otﬂrlzbdz kallet 80 himSvieeparaHietqorhive telt IBpivhehanaves abng theoidlerr s of t he

zone. The rqllers.16 may b 0.a da el t. whi.ch

suf fi ciBHESwRa I, a@ﬁgffﬁg[ Pl ﬁﬁfs?“m’g“éﬁ%ﬁ* P‘é&?f‘%ﬁ"rﬁ%f %‘ﬁé“%‘?ﬁ‘/eyor
bet weenpnt Beit $8 QR)‘«GBH kige zRE ok BE&RR YEY Phe idds rSIMQWM2 hidyle@Ry tybe of rolfergnd 5,
because the ends of the rollers for the 30 curved belt conveyor of t he

p r esentsuchaepiventieralfeely wipiingaoldrs.isneh enihd e@ea aldo cormmierdidly avgilabkla b e seen

|G .4, th | |
R R e R R L g Gt
SUpPpPOr teadh oftHéHofek 14, @n®br dbld 2026s 6tht berved Belt caibiel@cs thd p@sanernvanﬂ@wal I

14a (although an idler roller 22 is shown in FIG 4, the notorized rollers
may be mevHcEdenasuppery Bla orstiderbed os synostolenfiaelers betyweentheaseorzed

PCT/ USOI%{IW%d an opposite end idler roller 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, a curved 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



Mounting bracket 21 may provide a nounting aperture for receiving an end of
a shaft portion 16e of rollers 16 to non-rotatably support the outer end

of shaft woroiogsd6e of rollers 16. As shown in FIG 4, PcafuSoporss on 16e
of idler rollers 22 may be spring | oaded or biased via a biasing nenber or
spring f the
S ol P ot Fat T ARl orBRe b Bbulif hbloR, ARYERNNE S TR | 1o

rol | er Mietdf rolias mﬁnmhomgotatbblgcsk@or&he outee exrbyf dhif p@h&frﬁl@@rftrmllms lﬁeAmay be

S o TebepeS S5 o shAS PRI SR eT G ONS 2 SHB S PRnE sdn of BAICIDEL T Lo
16e (sughifSn@nbener é'pgfﬂ\%g%rfooell{g%f sh%%ﬂ?éﬁ 1628 bk nhdVe® i@t STt fMBe

aperture I n 1nner si unting bracket 21 thus provides a
shafst swofpofstcl orattehé 1émdf wilet I to Gcilgatestighmestinfithe toblet with éheendumsingt he

ot en TGhgk GHER L dbupropndse fe? brelifpat CBRHa P R EaT P Loc

does t hyRUaH ih ARemousthmiematitet 1149, reémﬁs@ﬁ) HBYng Mehfbat 16F aBhew ?M\énfefknd of
conventional rollers and sidewal | Because he roller sha s do not

ext end shlaftqqutmt Hee (sucheaset End ke Qﬁ‘mkl@rrﬂxﬁémy ingrt infpea eheespendies asrtunsin
interfere vm(# t11 f4barea outside of sidewall 14a. The nounting bracket 21
t hus na’;l;m?rasé SRE positioning a control box or other equi pnent or

comonent  ( MRloustieyBratcket Bl Ghushrovtiest hatiistiport for élee @ld oflierollst stafiasubh 14a
and generally or substantially within the C channe|l defined by outer
si dewal thatthg enchef thgsh %1531&@1’510?%1 3t the inger %1%0113Q}}t?reﬁldeﬁ@llth“éﬁn@flo?so‘]‘qter 16 may

ext end f

ext end s){ﬁ%}d\tlﬂ%ogllgélolta@f g {gémg%gq%%gm%pgﬁa%m]c?ft%ﬁ%mg[nlgggrggincﬁ L%Ea et 21 to
provi desidevedini4by iand ag gy (DjFlein@bCl[fa?yﬂh cattystiionial adlleys aydanletialls.aBecaubet ween
sidewal | s 14a, 14b, In the | I I u at edwgﬁgﬂ nt of t racki ng

devi ce B8 rellshshaiiedo notiexicad i @“g F Fide Qﬂ’(eﬁ%{)} Obgﬁggﬁtﬁts fQRd

par fff al 15Yerﬁ?@%ﬁh‘%h@$1%9 SudRkioR ﬁ%\péﬂl ihe Tl@’YﬁBuxﬁHfgflﬁE&etl@Pthuﬁ)BlaBl%ﬁhﬁa@e
rollers 16, as best shown in FIG 5. Tracking roller 24a may C rise a 25

segnent pubjtiapenes editsol bgk pnd&am@ulmmem oncerapanesti(nob shosn, indid; 4)384 owRr i n

(1S55I PR Sl b 800 B R OGRS, o0 o7

t he scopgeOfiddvitdl P8 YN Eani HREE indFIE. 4 ohakdllth poriuivifeslier 06 npgsdxtdr@ned al ong
a shaft or axle portion 24b. The different roller sections 24c may be

gener al wwdé]eb?ymdtth@ b@ﬂr@g@mmbhak%oiﬁb? tollsn 10 apexienrdl subytapially "ﬁ@’lagii engage
| FI f d b
SEENTRTENIE Sy RO e N

to accomﬁﬁﬁﬂl;ti;@ndhéileaBmeszpﬁédmfs thaeldiel t over the tracking roller
due to the curve of the beIt_anng t he curved conveygr sect.ion or_ zone 12.

As shown i n ftesillustiaicd embodingak PhEIGS | Ir@irasing dayicn e pIRPHTS Adtch®er al | y
adj acenfyjeP28] whidOndshe ﬁgﬁg&ea%{z{ﬁg%&vl@?ﬁlane defined by the lower surface 16¢

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 24¢ 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



generally along the upstreamidler roller 22 and may be positioned between
a pair of idler rollers 22 at or near an opposite end of the zone fromthe
not or i zedwpaBlogeo®0. Tracking roller 24a may be nount ed atPCaruses/itoss or

bet ween si dewal | s 14a, 14b with its shaft or axis 24b angled so as to
genera I t pered
Col | er sgeXegor %p?lﬁbdup% rﬁgth i#l lgﬁfﬁ?cﬁgla?gg gesﬁéﬁeg%gﬁve% 2 pRiltdiSdibR

{F8c |ng ro e an vertlcally and

hor i zonbRdrk sz:ztaOoIb@ageﬂneppdsityemaﬁeﬂhbebndﬁomhee mloaﬁesd rcﬂmnace of the tapered
roller or may he at a different angle with respect to | ower surfac; 16¢ of
the taper ed Ta¢liag olles J4zmay be goypteflag of wahin qr&e%ﬁeﬁﬁéﬁew%% bed4b Pa0i ng of

bel t 1%’(8%[1?%@9%{19 bhﬁﬁﬁ ;n%go getk)tgg&%alw rpéaspfiﬁﬁj&eaglgﬁrvﬂﬂ% (ﬁ"%e%t:] Qhf28E 5f 16

such t hat I s”rout over an t he upper
sur sacehd pdred mﬂlew hEorr@dah@tes t}&rtdackjmg rbidevedamay BeSingletl vieetidallg 8n<il s routed
under é’qoe end rollers anld ove .l er as can be seen

Ki
N OoEESRALY fa P eerly PRl tpd e gl SPibe o e s il B R B 25y

conpr i SBfrdedt ARACHAR k&pL&NE 1RRY] 'sﬁ‘tgac% 1|6QWf ARAUDS Rl ﬁ@&ééﬁed or required
characteristic, such as di scussed below with respect fo belt 118." Tracking

roller mraalritamqlropmsrapblngmébslt 68 aguhdieolised 16. lléeltlb&\mﬂ&llb? r@éccmrenncﬂ H@ rollers

15 16 to,maintain t 18 in S| r tracked on S le the
bo ¢ i 2onS uR ST REe wiBersln PEF&f Sl 1S PO S <R pleBb o TpthafiBice S .o
roljper 13Q.of TheKeRGnbThd Biwe2 AR TBbYIIbeltad]isifduaddl vhderthoBh@ eolleds drflicovet drwal | s
or to another franme portion of the conveyor, and mag be vertically and/or

hor i zoritasking raligr Pdeees e besean Wil refereaessiorrdd. § o BelilR taasrcoiBise @ t r acki ng of
the DeldondiofhOiCh Rk Byl n SR8 HARE HEPREBLL W mbiAEK Gl | e 24 may

have a SHa e dianeter o tapered rollers 16
and mayhbecRestit, IstSI&b)si @s@isi;egﬁiel(yw béthawspetigo behpés.ed rollers 16. As can al so
be seen in FIG_5, the elevation of each en&aﬁf t he xIe ortion 24b may

be adj ust abl Braglgpgiolics 2k TyngHonsdawesss Or ghide Relf 8 vawar 151'266 e bR Talleryi a an
adj yst ”l%n&) rgﬁ}{faﬁﬁfehzﬁ& 1n|1ﬂ)sftllag 8655 Hro‘%tr@ﬂerg TR QiR bel@i@?ﬁbv@@lakbﬁﬁﬁ%ﬁht

device 25 may I nclude a‘th stener 25 or screw or bolt 25a; which is
recei vadllat 1I66/aa;dr11aag1r®ta11d>ryoﬁ/m0ﬂormecb.roﬂau2ﬁ i Tigeking edle2 3tha mfmlbntaéx!llstablyt he

respective sjde | east tiall threa

novabl énogﬁgé to Tg‘ﬂﬁlﬂﬁ}"f‘ﬂ%@c a‘ﬁﬁf@é%@?‘\%@g ? %?Y%Voﬂycﬁna%%{ AY5TH¢ oI | er
24a.  Rofaldr $Bri@bnthily é‘tﬁgﬁgd assl%gﬁ\‘\éd%}fﬁem%ééptl% AfintdirPprop&GFaBlEE oY Bfe Wt fshe | i ke
(not shown) engaging & slotted head portion 25d of threaded screw 25a, may

t h us caus@dpetiersaltl gs diseuspesidielaw.ahgickingapiddr 24s veaydrve asmel diseeterespect i ve

pos OE. grﬁﬁ Or%(fﬁjg%erelt%;éﬁ e%aap\ergg%p}or n(g‘il%y B ‘{lgona% tgl@ﬁh; bel Q\Jtﬂﬂ ELZS,

14b. Thgp@guy(g@rgo&jt conveyor of the present i nvention thus may provide
access to the adjustnment devices 25 froma |ocation_ generally ag)ove t he

conveyor secd e alsybhseenan FiGhe, the glevagion of erchend v thsraxts prstion P40 19%,  14b
g?iy e Q?t Xl?ste#b?ef‘ ﬁe?atﬂ}ezgﬁlﬁeémg%r HaeBNE fi4at P45 G08v 2 @R dn Q&ﬁluytﬁ{eﬁ 8&ice

25. In the illustrated embod1ment 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 25¢ 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



WO 03/ 086909 PCT/US03/11058 roller 24a. The tracking device 24 may thus be
adj usted to adjust the tracking or engagenent of the roller 24a with the
belt 18 twomaiosdsa® n proper tracking of the belt 18 aroundPCaluses/s1036.
Tracking devi ce 24 thus may be adjustable relative to the rollers 16 of the

respect : .

T ank 15! o oo by ek e ORE by B bk BURRDMRE ABH b Bighalon

f unct Id (07§ r;chcord:lreﬁﬂsﬂfzowgfh anBelt }:Batoblﬁalhhtarm;dbpdzrl tyackingwd itk Eeltdr8garoinel roti]t:m\/lﬁ and
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I t furth t f.t |t al
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y process o mal nt enance o

CoNyey 016 tolani figther odtviaa ﬁml@m@ﬁt}bf@lﬂ@%lﬁﬁo@thé@éﬂﬂdfﬁﬂﬁﬁr}g @petdtiotegiiee angl e
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pr ovi demgtoalﬁ%rqilebin %§PM‘1 digentipas It 18 {isthen envisjonesithatmhenghe driwingr 90

degree guIMEs 'lﬁ&oﬁg&l I%fu%lefg 59%?68%6 81 aﬂ&trm&hgefbuepmm@nﬂ Snput S

Optional'ly, each curved zone rovi de an r curve-or angle,
such asprasehd 1rdiegﬂi@emsd fwestion t@io%e ﬂxegjeh eadlaﬂy/mwaad él@ngiﬂxgrreﬁers torwaerd (ﬂteut h e

i ke, w thout ting. the sco re ent . tlon limt
the si z’ém?ﬁenfiﬁég]é ]C esr the jpelt EWPQ‘EHIG 9 ‘ﬂ’é’ B%ﬁnig ﬁﬁﬁe%bgéprsgesp |°ifn ted

to @ refpathysl xr§{%|ainte§iaﬁ@eomgéh\,@% ps to rrai ntain the belt in its proper
position arourzly he rollers, and may reduce the | oad on the notorized or

power ed roll Eacer@BZOEada myrpre‘ddz eproximataly g AtdegiRe ﬁa.g/le af savendhisde a

phot o- e or a nsor or sen such 6 shown in
B oy el g8 be sdiefiaf Brmes Sl g it i doovids s BRBREHESBee e 1 ke
on bel t oi}Bes0budhn 1rse§@e<r5t by End/6NgD d@@ev@tﬁivéée%hlcﬁbel@ﬁféhrdelﬁed@:yreq&wdt iner

i ncl ude a control 2? 2) for independently operating the notaorized

rol | er q@veyor laypats. e@pfmaiIVeeazb Aervedzensvie magpividecng other swyernanglegment 12
and/ or rarily 0 e r cles, in

or déof tc}l%gccu 6Id§ %eea}lf\} %g%gﬁgr[%ﬁe Pélggg% EIQ%E@QH% I)Ill%%ggfsvg CI:lo]"tt he :
phot Odea/fgﬁadlﬂhg sieNswope 8bthe Ip@eséﬁtﬁﬁﬂdﬂtlﬂg By lfjrﬂaeﬁg diet sizelofake a%i)ﬂ oftihe bmgfedf

curve elt conveyor 10. The ntro and phot o- ey e operable to
accumul 2, Betek |l §§n@halﬁchée 11’61&? e et ‘t"ekyoﬁ‘ﬂﬁgwe g‘i’?&% ) Eagpainght e t o

i ndi vi diya { Ve YrohdGRRfRBH AR unY tEABIER! arRRBERHR8 thefolon! tﬁé‘ﬁfotcﬁﬁz’é& opf the

Zones.
powered roller 20.

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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10 WO 03/086909 PCT/US03/11058 The curved belt conveyor of the present
i nvention may provide an increased coefficient of friction between the
bel ted cowoegioseposur f ace and t he products bei ng conveyed PChArSezi®Rg) over
the friction provided by rollers of conventional roller conveyors. The

curved - bel ireomiRIHel YontdyB: B @8 BRscBRALA T 5vilieay RiraRer abl e at a

greater speed than conventional “roller convey w t hout causing the
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plurality of cCurve 25 portions, zones or segnents 12' positioned al ong

and bet ween Ehrerefores thecaurvaddbeliicgaveyior ofthe prdseiet 1hyentien isveperablitodrackher
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roller 22" angularly oriented and positioned at opposite ends of each
segnentengiely batveen the sidevails ohthsrenpaior andlatqrall wyagtly ahthe oppedtesndsnl t he

roljqer Stla%%pere%{%loﬂe@i | éf‘fhetc&npe&gnﬁex?%igf? {cjigfgﬁégf%ﬁt?gﬁlgﬂtq’rmgiﬁﬁe%é ,I%u@f?ﬂi;d%

Curved conveyor may a support roller 1
posi t i arediditinabeackimpldevidez edcompdrents20¢ navaskaiyddleng thelober ofRiner sideivalls

20k T a0 o L aCk, 19, oS, 24 MOLER. L5, SBEL AL Sl b 3pk, he bel ¢
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 operable 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



may be substantially simlar to notorized roller 20 and idler rollers 22,
di scussed above, such 11 WO 03/086909 PCT/ US03/ 11058 that a detailed
di scussi owoamB/osdsed rol | ers and their nounting arrangenent WCTIUSad1106%
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rol | er 1egdmNhs roliéss offa¥h Agneei?a smal | di aneter relative to the tapered
rollers, such that support roller 17 méﬁ’fhf positioned al Oan7St he upper
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segments or sections 17a’, which may be freely rotatable about a shaft portion 17b' 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



|l aterally inward of the opposite ends of the rollers, such that little or
no tracking conponents or tracking devices are positioned outward of the
i nner or wotens@nds of the rollers. The 12 WO 03/ 086909 PECTuS03imi®58
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run 18a'. of the belt ut ed over, and al,ong t he ace
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10. Trac ing rol 24a' functions to press or guide |ower run 18b' ‘of belt
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Shsly
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conveyance Is properly positioned around the rollers.
When  isrouted under the rollers and over the tracking roller 24a', as can be seen 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



properly positioned, the belt may be substantially taught or tight around
the inner ends 16b' of the rollers to limt further outward novenent of

t he belt wboagsdeohe rol l ers during operation of the notoripead/Sopkioes in the
forward direction. It is further envisioned that when the driving 13 WO
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or side frame 114b, ‘and is operable to convey articles in a
d| r ect iamd/cofo teompegrfdm(s@pAhe Bartmeniof e agisimenrticles, verdentpacpyatlaifes a

pl ural i ntinuo e routed or reeved around
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accumul at e adfbi BN tOHIE. CU raV(Qﬁ‘vedZKHItﬁzoﬁ{/e}to@ 100 itehalkes b pliealitiy of tineed
direction A onto a next , adj acent curved segnment or secti 002195.1 Zone oOr

to a dipsehensgeonss @a Sng@ﬁﬁt 2nesttioasd alopg aydbpetweed QEerLY5Y Oéw?lt
CONYEYOL 4o Rhmé 1 140k 1I Ce%} (EARRL sicRafl SQ% Granf¥114B eaﬂfd' iK 8per9l5le aWorRicher

medns fOr Teceéiving a es froma arge end of the [ast zone or
segnentarttles then divgctied oBeéﬁveymveﬂyoEachlﬂrveﬂlsagmatt oraomﬂ)l'ulv?elgndmd@soa, rollers
116 of each curved se

ot ori ZmeNsl HaPE) 1BARY AcoREROns bilel Homulrre ehebry Brop IS IRy 100 1
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zone or to move articles in the direction A onto a next, adjacent curved segment or section or
25  zone 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 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 mbtorized 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



at a downstream end of each curved segnent 112, to pull the upper run 11 8a
of belt 118 (and the articles supported thereon) along the respective

segrment 1WD.o3NB4909 i zed roller 120 may be a self driven r@cCrarsosmtoss a not or
wi thin the roIIer which is operable to rotate a roller portion relative to

B DS N8 Bl lows D S TR P B SMAE kb rdipes 14

WO 03/ 6 aval from vari ous sources,
such agy ﬁaeﬁ)ff(e%ucﬁ\@s ﬂ@/ﬁp@dhim’éséﬂlabwb el rﬁditorlm‘d folier 120khys maya Idrmsthehe t ypes
di scussed above. The notorized roller 120 thu dr|ve t gﬁ

whi ch halylh%wlc@ r@aasgrrnorvi@alpag the idlsr ralless k2o w ﬁ%%&ly e F‘g"‘ﬂt Ut e about

their tslsarlh"li orti sr 1to' &n@ sqg];)cﬂ'g rhg%%]g%‘fﬁgﬁfu%dttﬁ'éezoﬁg b se]g%&n@ﬁ puNghd fAgerzone or

segmen e conventional, freely rotating
rol fer $olle$$lEIE ﬁiﬁy 1bls eomepasm,l fsel e mmatimgapAérsysuchesaiht fes atso srmuzar¢ialls
sources. In the illustrated enbodi nent of FIG 11, rollers 116 are
generaIaV%la@% HBVAEQNS SHERS- t apered rol lers. Hovvever as shown in FIGS.

12-14, a cug &%@FIGHM Iy 085 ark 2BRSEGy Eindgies], AdB' , such
as tapered n%lﬁ%rlggéeoﬁt ers i 0" and taperre i di gr ro?sll e}?s 122" 10 rmunt ed

to curvasrsl oHeal [Eh)vﬂeizelz;a$ slmmtm FIGfel2-dfer auveddielicmonvayps 1 1 rayashiglidan

outer end 11 wi d or_.of i nner end
11 6b’ taBQFeidr{SﬁS‘ﬁ ﬁ%e tap@{)%}gﬂtto%%daliollgge@ d% e&r ?E?% %élf ??an type
drijyen rﬁ&ililté?lrto%ﬁﬂ)éﬁkﬂfe%allglHaG@14b12TMtapéﬂéﬂ rol[di)é lHi‘ fa¥ have o owter sreld bel t
conveyor may conprise any other type of strai %ht or. tapered rollers,

such ad ltSa;yvahrleldlsrvvilldlalla‘qﬂfspf@fglf@:ﬁ‘i‘%ir diameter thiypaminngr dddob'y Algho 'tS WR 2af f ecti ng
the scq e . 10@%}6%&2%(? TO S%r by rfé;t&i)? Hﬂve%oﬁ&ﬁco%@{z}o&ﬁlwm H10themay

ot her wi® y sim curve t conveyor 110, such that

a det airbﬂ&s di g GsGiven belk cetvieyad! lotiay compeiyoanylither typd df straight &metap@”pé at ed
herein. The rollers of the curved belt con le to
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because t he rollers for the curved belt
convey @ur@id Helteopveent 0,isnstethii mdetaﬁdaedrdmussqmof @rvdebed qonmeyagdil@esillshown i n
FIGS. 12- 14. AIthough shown as havi ng multiple idler rollers along each of
the zorf®ébg1epeatgd hgiedl-of the curved belt conveyor of the present invention

may al t er nat eyroll&%lolf% Qreddreadonld e 1®ado 1ﬁ£y B £182¢ td seemafodateppeslt

rol l er (not shown) between the notorized roller 120, 120' and an 25
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the curved belt conveyor of the present invention may alternately include a curved slider bed
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
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30 nodul us characteristic of the belt may provide approximately a 2% to 4%
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cur ves, 1105 yathogtaffesting the segpe Gﬁhﬁﬁ?ﬁﬁ%‘r““@@n&%r ee curves, which are often

desired or reguit glzan&ﬁfqﬁw&r Jo@rafa%ﬁroxﬁmagr@ars'creg@e% 1S4 egt, zone

112, 112' mmy provi de any Gt her curVe or such &s approxi matély a 10
degree Wlmthmayebe&zle'étedégcme euittipdes @ tBi adglgrpﬁcezldmstmgland or dasiredtinwes,angl e or

curve, t aff cope of t res |nv ntion limtin
t he srsé’éﬂ 'féh@ %O@g{orgﬁé@gﬁﬁémpﬁév%gfgef n dgsjgp q{ﬁgﬂu&qegﬁn be |im 19 ed
togr eéo@lw . S 1yore@ld tﬁrnaﬁy eambﬁhed@ahehqbpl rzomq%g&@a@aﬂmhae&ﬁvé & its

proper posi on arou d the"rollers, and wh reduce the | oad on the
ot or i zagglesugoasepprbxinhtelyra llOZ@gre_eZ@Irve E@@tﬁ dﬁgmr:emﬁr\m aéoolregls@egme;torllz

112’ al so |n | ude a e.or . sensor .(,not 4) for
det ect | 15 clfehaRet GG b RAg S e TP % P8 s upseR RSy B iyl 8

r espect §¥eo A8 fnglSUT 1R GoRE the BANVERY 01 8' bl alsblKd liriByd fou icheifelynedaliczen
control (also not shown) for independently operating the nmotorized roller

120, 12Whlcbfmarymelp ospeintain e belién itpprperpnsaioneoundthe rllers pahyhidhanabne
112 %duc%ntg/ ?o dto%tﬁgﬁq%?orrﬁre{lafg R4 L1k TBY aFpNt of an article or

art cles in er t'0.accumnu artrcles on the zone 112, 112', in
response to Eimh cus®dsone aﬂsbgdmemm ng2'anayt diso mamﬁbaq»haro @ppk sasbdi (ot of

curved belt conveyor 10'. The belt of the.c rved .t _c eyor 110,
T30 o) Svineip BT et dsier gl o outor Kogeb At erike op RN S b ELBERe o
conveyi ug,SHGE 2GR, ARV GIPLRAIEFIrS 1081 19maP RYEE thelude 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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30 thereal ong over the friction provided by rollers of conventional roller
conveyors. This may allow the curved belt conveyor 110, 110' to operate at
a great erwepamsbodhan roll er conveyors, w thout causing tRETErSO#UBES t O

slide radially outwardly around the curved zone or segnent. This also may

enhance the ca { b I ! e
i vi dual |y 0 iy 6B 08 TR EERY BB s Sy Rhufe NS S
110" t huse BBjhelareieeahtns bozaes ufitheabaveyot.i Opidsnatly, thaesutyed okt cowfeyphe
curved segnents or zones of t_hei, conveyor. ti onal lﬁl’ teagf 1GYr Vﬁ% .ﬁgl t,
conveyd# 0, hifbmay bpopsrabless apiaig & dgpimgqn AV ATE™B AFANFREOR iy
accumul g et 'étqg gﬁlfé? ebiSioh&Ftha e f%g-eg 86k boReydit 1105 1{ Wmidiase @RWAbS pned

that the curve conveyor 110, 1 may be operaf)I_e to 5 nove articl es,
such asnapvatideskorgpsapwiantilong an aslingas dre drti¢lesargrequitsg By raedp Wiyptrgam
downstream device or. system. |t js envisigned th e r :11ans or
zones flggice i"i%ySt%yﬁé% |1§1%ne[dc}hatfth‘? ﬁli‘ré{e%%eﬁﬁ?%ﬁ cfrfogl%si frlla&F 1 g%agﬁo?rgog %%e or
decl i Ny ReleRdrhings AN shapel iteline bbdddinea curved belt conveyor 210 includes
a plura?ity of curved portions, zones or segnents 212 positioned along and

bet ween ‘an” Referingwowed F1GSs | Téhe qurved belteenyeyeral @ mekdsna phHalitdr cur ved
sidewal | or, side frane 2 i i in a
di r ect iYRCPOLEHT 4PN & %]Eég’éﬁ%\?g% pg)%](lt)l? ﬁéc%%{)/l%%&rdooze%% %{ééﬂ suEst antially
si njgl argidevaflWr ¢RI faeid 2 lclaavé yainiki Gurvad Sidewall sxcsids frdmaBddls, and ucbpardlde a
detailed discussion will not_be repeated, her q Suffi&q it to say that
each cup geeveyaginler ingrdisesHen QEL‘ZDHVPY%HCEéesC‘gVifﬁFr EFVEYBLLO AP 216 and a
cont | NUES BN sfffa 6 UhRHd BEIt baRGH: POOYTSL diisded bBYd, Bsh Biha dais el t ed
may I'nde en

zone 2 pen 'y oper e to accunmul ate articles on the
cur ved danesion wilbnoabeaepdatdddiesini Suffive itdb sacthiaberch conted sagmenitor e 2Pent

curved segnent or . zope _or ta a,di scharge or__ant o anaot her nveyor,
such adnelHeesrepluBdnt OQBH%%EFWGICP’étﬂnuOg%haggﬁgr roufq 'O&é?evﬁgﬁfouélfﬁl?%e I>/i ke,
or @ny r8h€&%f21€.939§‘11 léeﬁf(;edrz%ﬁ@hl’i ﬁllg?' BE Eﬂ&b&ﬁeﬁﬂg%@aﬁlé sehruaRlatendickk ohhe | ast

zone or segnent o curved belt conveyor 20 Rollers 216 of each
cur ved theguwrd zare ardoendve 2ridss intled dickstian Aownse paey, adipgeat cyryed segmenher | east

one non-notorized .or idler rqller,222. The i LQl, | i.ves the
ot FeRe Shfh e PR OTRa BRany R A B LA bRl B0 e
freely dpveje, Macrbed beite likehad dnypiidringass foo rgiehvieg anidles fippos tistlvegbel t 218
around the zonhe or segnent 212. Althou shown_as having multiple idler

h
r ol | er sendll ofitlee lestcione pr m@%ﬂ%@ezmedaegliéweﬁ?r%% curved belt 25 conveyor
f th tod i | ifnel j th
R AL

(not 0 ‘and "‘an opposite or
upst r eadden teastirRmonahb®riz&Paeidled roltou ppar Thé metdvizkd relles 20@ tieesthe helt ends  of

ROl | 6 S TBHB SRS S s Ralsts S SPET St bR BB TRt 1R 17)
shaft portions to guide and support the belt 218 around the zone or segment 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

Jengthwise direction when the belt is reeved or positioned around the rollers. The low
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havi ng an outer end which is wider or of a greater dianeter than an inner
end, or may 30 conprise generally cylindrical rollers (such as shown in
FIG 11),weioshedasne af f ecti ng the scope of the present inveamiusa3/1@6s8n | ar to
belt 118, discussed above, belt 218 may have a | ow nodulus characteristic

and may_have at | east. r.9x| : % 1 it L ab, &ffo .0l

ot P RBt; Haracfiatic AR Al TRk Sirky B dopf By b9t RIARE Irdrltidish |

rol | er scapdiBtyl ?whardciéstik3ioGBE6BER PCT/ US03/ 11058 nodul us characteristic of
the belt may provide approximately a 2%tao ,4‘%hor nor e, stret cgﬁg&gpabi lity

or char act er¢uredbelbeqnyeyerad 10 meyinglude papekipg And A traskeagm & a
t Ki I i th
racki rbgly%glﬁ}l rrgé'fgé fcﬂ%%'ﬁfgﬁgo rve%%éo-eﬁ h18 3R Yholiels 2184 'T?ad‘kﬂ{g ﬁﬁ%ﬁ%& ng the

conveyor b on t ers Tracking nmenber 224 Yy
opersabliray be dpeaatie tr traki ortraaintatrhthe commeggobel 28t at Hic3desired red afwsoprisee and

appropriate positign ut, rollers 216, A.trackin nd or tracki.ng menber
254 meypobutopaERafias 18y aufrne eder rafkiny BEPLRCIIERGy L RbHRGENe Sor

sect i 0Ny ddias atdddt S 1oBBAD 16/0f ddch LeMekdrREctBRMIS! an ioH#Yy, R8raeRiSk inheitrs
around each roller 216 of each zone or section 212. Tracking  nenbers or

t r acki ri24meanbe positionsylheoypdsiach wilet2 Hr of aaeh rend arssctiong 1du diagking ¢ he

tracking 10 neans .i.S positiponed between or i .

res pect‘%%g?rcqj °f PCl(éll%R]ﬁ ilex %%em?%ﬁ?/g?ﬁét Oneg & Qt%g &@?er%gfﬁﬁ%{é:ﬁ Q@aetgl];l]e %%%ng 17.
As HhowWReh R iE%&é-itidn%d Hefvasekion gt e amsrfacdbf iyrehcivédsller D16 alibthd cotveybng,
such as a rubber or elastic belt or band or the |ike, which igg/\éﬁpg]ggfd

ar ound dhe218; a4 bast segndn FH4i 1 ohethopeinddd. thaaclgng srannel tBAY t 218.
The tr at?a;x'f 3 rifEReh a8 & FublRYr Qgsetﬁf’d'ég[;og lb%d bl @t 11&5',%1&1@15 I @ﬂéﬁgﬁ& fetnd a8 outer

surface e conveyl ng remai ns subst ant ly flat over
t he surfofiecaf pdshinedbétevesn thEheller adicongeyoebels2 PR ATherckinpgemgbe 22

interi f 218b of belt 218 (th ' d [ th
(ol or ‘matibF eyl Bnker oA SRaISSH Wal e AHSCSI Rt JhATAPRRODE BREREAT! on o
bel 1 2]1%n{aﬂsastub§4§nﬁa?lpf;fg%§ bér tﬁé@urfa@@(z)g AR3bMNts. PRGASiS s D4fhés 18, a

tracki ng nmenber or i ng means 2 in accordance with the present
i nvent i ergag®syan inekiod suréace 268 0Hbelt? Betheswrfacofacingiand ¢ngaging ba relfer 20 t he

roller surface,, such_.that the crown.protrudes ou I.Q rally
ol | Sk R SHORLY Mo g U PP R SO RleR oy b9L 8l Y liFed B PRI,
engagenent Wobhoddls, A & shetmIHFI@CE, a Zhcl@hg alenitRe oCoik@yOmedrs204248. The
tracki ng neans 224" is operable to assist in tracking or _naintaining the

convey oacchulape@wigh ghe pragent inyentien mAvingide 6514 ar el orioH TaiseLRoTHER Phr s

216’ . imlar to tra nggr 4 i Lagki-Rg; seans
224%0 m@’eﬁ?f&?}is}i]gg‘ée’ 5‘?%§h%nﬁgﬁpg§ﬁoudﬁg@%\%nt?h@féﬁlg%p&%ggﬁeag%ug85 t ﬁartftE 1 does
not f or gardcdd woller Snirfided e roNert 116’ toalatd anidntoadnghdeenamt tvith theiitaie sedf@= of the
conveyor belt 218. It is further envisione crown .or tr.acking

h
means  nayStoef the emieser Ralichly- (%t“%%lﬁ_é\mﬁan%g%}é Fﬁg‘gﬂ‘?tba%i%ﬁﬁsﬁﬁtt n&YMEOhNg t he
length Rfairﬁﬂﬁin(g%é Erve Y ot 83k {RHebiRd drdipprPGteYosition about rollers 216'.

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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the present invention. Optionally, the tracking neans nmay be several crowns
or raised 30 portions spaced along a tapered or cylindrical roller.
Opt i onal Iwp oafsk9as shown in FIG 19, it is envisioned thacTasodiioss, such
as a tapered roller 216", may conprise nmultiple separate sleeves or
sections 224, 224"’ i.ch may, be e t r ]Egﬁ LeE.~1e
Optional ly, ey rbe%ﬁlg ﬂE)lfS 2s eb%ﬁegazi\?/%soqgllra ageedc(?ll %n(r%lsamﬁ 'Oﬂgﬂﬁ 2§g’rf2p1r6i’se a

cr owned st Beueck@ig Mgk 103, 234 122" bhlletdiveysl HoV heconsgot bantu 4" ' may
conprise straight or uncrowned sl eeves or sections. 18§ WO 03/ 086909
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ongf%f 'ﬁg}%ﬁfpﬂ o‘ﬁl&g%h eﬁ‘?’gﬁ%ﬁ? cl)lgé\]/f @Bdre&;"nfﬁﬁ%%?rvggf‘g?%'gé&?%ﬁ‘g‘gé’téht E{;&EQ |t al ong
or nearofths piefar énvehtiomeahofradkine medrisenay wingirise a¢@okieg oller Phether geikingg

aper ed

[ b, it d al id i f f t
ol | or sordtakioparsse poagoRs! LREaYS opn el ORI B RofisspErfoneti it G0t b
belt ar ésl‘%%ge *%hg {?’Sfﬁ ?IR%%QH neH d Shifice SdeVTHd iletshSE tiddon@Bydie The Gaeayor of

the pre may include a tracking means or tracking nmenber
posi t i ordedr may hagésitiomdalongsile a lewet pastien of onernd thestapered rellesy Byd eperabie

interface between the rol)er rface.and. the t ' ctions to

mai Ht aitr?eﬁlﬁ%ge\gﬁ? FOVYeﬁ TR % é’gﬁE%ﬁulg%glegﬁﬁgraﬁop%ag%eetam%selg ‘?%%Qar ound t he

rollers. Oneppfiofyethelcutvee beRlcb@feyondf thélPredént GORMEYO mayaychivietrackig | er

surface characteristic, while the interior surface of _the Hel Mﬂé ﬁave a
7Ry Phd

sur f acemetmsra drecking mesnber pesitonadpneandfos peavingd af lepstoge gf thea ®f the
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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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| ocation on the roller. The surface characteristics may conprise
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.S on
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i ncl'ude a notori ze eto d(lve the belt around the rollers.
The t reakimny indadsa mayorivei nolkr opanble tadiive e bk kround the wllgrsodde positi on
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i nventi on. Because the separate tracki ng devices are not required to

mai nt ai relttdoavégeis atemopteguired rconpestion Wity the curved belt gerven®) of heoPeeSr of the

present. i nyentijon may, be design i .t hi i 0f 4 L&t h
con%f)eyolflgeni]r‘i’a' Sﬁ%}s%]?e ssepﬁrg%a Cgl%ggﬁﬁr%égasr% gﬁ%regg@% i ?g%lﬁ%}\rgﬁl?%g?#gp l
speci f i Gahb Yoltkes ehé QadeEhdiocinveydr of tRypré@ntianentit maube ddsidned withiptiet i ng
fromthe principles of the present _invention, ich is intended to be 25

| i mi t edcopfings efstandardswisiile cosveyore 2B HUNEERSF BUXTAYS, as interpreted according

to the pri nC&?RAn%%s 2 nBFHRMiods3Mihe specifically described embodiments may be carried

out without departing from the principles of the present invention, 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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20 WO 03/086909 PCT/US03/11058 Clains: 1. A curved belt conveyor
conprising: at |east one zone having a plurality of rollers, said rollers
bei ng poswvioaed0al ong and between curved opposite sidewalCraso$/188s d
conveyor; and a continuous belt reeved around at | east two of said rollers,
said belt. being tracked 5 with said rollers by surface contact wth at

| east onB™B¥ said rollers. 2. The curved belt conveyor of claim1, wherein
at | east one of said rollers conprises a notorized roller operable to
drive said belt around said rollers. 3. The curved belt conveyor of claim
1, wherlei n aicervedbelt gesyeayescansimeayi ng region for conveying articles

al ong said ¢ . i : : i ially
cont ai nod | ALSASf e SARKEH HusoliFiof ot 368 sREL BEhe BRI SRGENL
The curbsegeddedutvedarppeyity siddwatlsaif Baid comtegoeiandsai d rol l ers conprise at | east

two conveying rollers_and tracking roller,. sajid belt i ng reeved around
sai d conveyi%@nﬁé}‘?‘@rl&e}t r?%‘ﬁ%d‘r‘ﬂnééﬁp%g tWBIq%é?ldﬁal?’f& Sﬁ@s‘?eﬁﬁﬁ ra_(j’gﬁ rally
al ong qpey, %?fcﬁle‘ﬂs 6y Sreack R8n &'\iziﬁ{éclf’a[eé?o%eg@ﬂﬁfdaﬂolwrsbet ween a pair of said

conveying rollers, said tracking rol el ng arranged to 5 engage a | ower
run of said belt between said conveying rollers to track said belt with

3310t rhoki rppetTe S Ceoar e deaa | Maren L 1R B A RGN HPEIRE < 1

r esponsgoiofizEPiotlet BferMle $Rifvd @ld BllSarbidsald follersdi rection, 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 dir eﬁ"liée(r) cqi'rgeedal&ﬁ-[{](g({ngg{f%/\{‘%g &l 4 &;ﬁ@%ﬁly ﬁ%{d l())eflt %élfglieg)crl] gO% §1r :3‘ o Fyd

tracking ro Bglsnllti‘one along s conveyi ng

rol | er seovik@yifh adididdslldpaidleiddebelt tonTdior Gaidieefabetdntao briay subsdntiallgi m 6,
wherei n said adjustnent device conprises a shaft support for supporting a

shaft rontaieas laterally igwerdedappgsitesides of gaid canyeygda8@ 2 menber  which is
rotatable relative to said shaft support to cause a hei ght adjustnent of
said shaft support relative to said conveyor sidewalls, wherein said
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from a $Bvayng#olegsat %TIP%“%’ES\HSL §%1F1§Pe@EPF\?§c’fe%@ W%’Bﬁ\?@%@ve@fmgﬁ?@e{?ﬂr ved
bel t co i rotlefb Wh6HAI A&l 2188k bn€ 1A S&iveink Q¥MFREM US

char act%?ﬁ%%ggoa%ed ﬂléépobei ng g:alrln tig?l yés{lret ched i r?ﬁa_kl engt hwi se

di r ect | grmendllydeiwidnel painof sasbenveying rollers, said tracking 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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0. 75% when said belt is reeved around said rollers. 9. The curved belt
conveyor of claim@8, wherein at |east sone of said rollers include at

| east onewofo3as@pown and a belt strip therearound for eng&grngoaniosst eri or
surface of said belt for tracking said belt on said rollers. 10. The
curved r ri ses
at Iias%ﬁh%ﬁggg%ﬁégfwgggﬁhgp sal &QS{ eas?aiﬁgﬂégkgg&%ﬁggﬁ%%ﬁg%%%%ggt|cIe
sensor @sﬁﬁﬂbamedemﬁﬂbumhdbehz@ﬁeymsald curved belt conveyor includlng a
control which is operable to independently control operation of said at

| east two zones in response to said article sensors to provide 5
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said rollers bein itioned al bet ween curved opposite S|demalls
sai d ro¢)'ll7§r/°sw ?n%g%ﬁélgﬁs%ﬁ’leg 8@%95&?% zones conprising at |east 5 one
notorized roller and at |east one idler roller, said belts being tracked
with said rollers, wherein each of said at | east two zones defines a curve
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and genﬁﬁ@humnggguegno@S@@ubum@f said rollers, said at | east one tracklng
roller engaging a lower run of said belt to track said belt with said

rollers while said belt noves around said rollers of said zone. 13. The
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ends of sal racki ng rol . The curved belt conveyor claim 14,
wher®i na@anﬂle&@pﬁﬁﬂmﬁ@s@mm@lwhmqmsa shaft support for supporting a

shaft portion of said tracking roller and a threaded nmenber which is
rotatable relative to said shaft support to cause a hei ght adjustnent of

sai d shaft AURPAIE bAIEIAVENR cbRpidhgt conveyor sidewalls, wherein said
sidewal |'s, said tapered rollers and 5 said adjustnent deV| ce are arranged

such that sabkideasitwadenedantsesseach of saidrenss daying mpiuraliyodeolsss gicher al | y
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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

generally cylindrical roller positioned generally along one of said tapered rollers.
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direction, said tracking roller being operable to untrack said belt in
response to rotation of said tapered rollers in a second direction, said
first di rwotsossobei ng opposite said second 5 direction. 1PCTNse3/cwsyed belt
conveyor of claim1l, wherein said each of said belts is tracked around
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0. 75% when said belt is reeved around said rollers. 19. The curved belt
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5  said adjustment device are arranged such that said threaded member is rotatable from a

location 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 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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