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| NVENTI ON The present invention relates generally to conveyors and, nore
particularly, to belt conveyors. The present invention also relates
generally to angl ed conveyor sections which are positioned at an angle
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My provi Gelhdds aahsiei@blleNandd plafalitycdHaleP Br f8ely RéthiintEroflersa THE GhdtB@zedThe
present invention provides a belt conveyor which may include a plurality of
segment s @elleranepicallznepergblevip deve thaddlavkedlers vionplutalgy of Petingsrconnesgingeathd a

ot or e o P AR o SRR 8 cabe AR 28R Ry bOTMEBRUGHRL bR G e 1

oper abl e taecuidygtektidled @Sa pArd@ar 2v@e BELdnes ON eradlly coftimaeely¥ohedyearticles
articles on one or nore of the zones_of the belt conveyor. The present
i nvent i on asnedbs ouws 26 thoeellguggnygyey 1 However, such roller conveyors are not suitable for

certain applications where belt conveyors are desired, such as for conveying small articles

which may fall between the rollers or for applications where a belt conveyor may be required

20  or desired for other reasons. Also, due to the low friction between the rollers and the articles
being conveyed thereon, such roller conveyors are not suitable for providing accumulation of
articles along an inclined or declined section of the roller conveyor.

SUMMARY OF THE INVENTION

The present invention provides a belt conveyor which is suitable for continuously
25  conveying articles along the conveyor or along segments or zones of the conveyor, and/or for
accumulating articles on the individual segments or zones, and may provide for accumulation
of articles on an incline or a decline.
The present invention provides a belt conveyor which may include a plurality of
segments or zones, each of which includes a continuous belt routed around a plurality of
30  rollers. Each of the zones of the conveyor includes a motorized roller and at least one idler
roller and may be independently operable to move articles along the belt conveyor or to

accumulate articles on one or more of the zones of the belt conveyor. The present invention
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25 for loading or unloading articles at a trailer or the like. Clearly, the belt conveyor may be

implemented in other applications, without affecting the scope of the present invention.
According to another aspect of the present invention, a belt accumulator comprises

opposite sidewalls and at least two tandem zones. Each of the tandem zones comprises a
motorized roller and at least one idler roller rotatably mounted at and between the opposite

30  sidewalls, a continuous belt reeved around the motorized roller and the at least one idler
roller, and at least one article sensor operable to detect articles in that zone. The continuous
belt of each of the tandem zones comprises a low modulus characteristic. The belt is initially
stretched in a lengthwise direction of the belt at least 0.75% when the belt is reeved around

the rollers. The belt accumulator includes at least one control which is operable to control the
2



2 WO 03/068640 PCT/US03/03819 notorized roller of each zone to drive the
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to the article sensors to provide accumul ation of articles in the zones of
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configured to be positioned along a nmain transport path to convey articles,
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positioning adjacent to a side of the transport path. The angl ed ¢conveyor
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According to another aspect of the present invention, an angled conveyor section is

configured to be positioned along a main transport path to convey articles, which are

25  discharged from the transport path, away from the transport path. The angled conveyor
section is positionable at an angle relative to the transport path and comprises opposite
sidewalls and an angled frame portion defining an angled mating edge of the angled conveyor
for positioning adjacent to a side of the transport path. The angled conveyor section also
comprises a plurality of rollers including a motorized roller and a plurality of idler rollers. At

30  least some of the idler rollers have different lengths from the other rollers. A plurality of belt
strips are reeved around some of the rollers. The different length rollers are mounted to the
angled frame portion and one of the sidewalls and arranged in ascending length order along

the angled conveyor to define an angled roller conveying surface. At least some of the belt

strips have different lengths from other belt strips and are reeved around the motorized roller
3



t he angl ed conveyor to define an angled roller conveying surface. At |east
sone of the belt strips have different I engths fromother belt strips and
are reevewOasoessdo t he notorized roller 3 WO 03/068640 PCPCUS383/08819 and
different ones of the different length rollers. The belt strips and the
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the notorized roller and idler rollers rather than with nmultiple Orings

or thd5liRBMonnecting the idler rollers to the notorized roller of each

zone. The bel tg%%fé‘f&%o{he(Hresteﬁﬁn%ﬁﬁﬁ%&o&i@é’sﬁ%‘%&%lto&n]i/%?‘ v&lﬁchcl%?ﬂggﬁeo %l}llrazliga

accunul ating 25 articles on an incline or i ne. ‘Because
rol | er of ofaclkepamieatlyrayerable yonarir sedmerns, edeli ofewlkick irludeb alcbntéaoib oonvesor
nimzed 0 provide a

zone, the |pad and wear on th orized roller is m
| onger i P@ﬁgwf’?’%g}f glmthgze!c}gpﬁ?r%e ZPRTSITRRY, OPRREC &}gg%a a%%ﬁ?ﬁ@%iy section of
the preserbniifieaayirRmiRE BYk 86 ePorStt st Ak At iaaivi&l%i%ﬂaglaﬁ%cun%ﬁhﬁ conveyor
conveying surface at an angle for abutting or nmating agai nst a conveying
30 or 20r angporone gantnol afid phatogiyesiocssnswy.oThs preténd mviengénthes peovidss ardoned
rol I er which if qjoﬁrable . . .
controlled Belt conveyor which may operate in a similar manner as a zone controlled roller
conveyor, but with a conveyor belt reeved around the motorized roller and idler rollers rather
than with multiple O-rings or the like connecting the idler rollers to the motorized roller of
each zone. The belt conveyor of the present invention thus is capable of accumulating
25  articles on an incline or decline. Because the motorized roller of each zone may only control
or drive a small belt section or zone, the load and wear on the motorized roller is minimized
to provide a longer life cycle for the motorized roller.
The angled conveyor section of the present invention provides a substantially
continuous, belted conveying surface at an angle for abutting or mating against a conveying
30  ortransport path. The angled conveyor section includes a motorized roller which is operable
to drive the different length rollers of the angled conveyor section via a plurality of different
length belt strips reeved around the motorized roller and the different length rollers of the
conveyor section. The angled conveyor section of the present invention thus provides a

powered or motorized roller and a belt conveying surface which does not require special
4



to drive the different length rollers of the angled conveyor section via a
plurality of different Iength belt strips reeved around the notorized
rol | er arotodmesdiud f erent |l ength rollers of the conveyor ®ETtLS031038The
angl ed conveyor section of the present invention thus provides a powered
or notorized roller and a belt conveying surface which does not require

speci al 4 rowimzyidhe belo updcrnagtpthe ongled seqlign e aligrothe bpls Witk the argled medns t he

angl ed sect] ign the belt with the angled nmating surface or edge.
These and%%#ﬁaa&gg?%cts, advant ages, purposes and features of the present

i nvention w | ITHeee amdothppeljand, adpoiages \puegpvsed artdnfeatieds|of Whengresspediventimt i on
in conjunctiqQn with the 5 draw.ngs Bg{l F DESCRI PTI.ON, OF THE DRAW NGS FI G
1is a toﬁ”lbﬁ’gﬁoﬂ}? ENPBFAPEB FEITR offhe O’E@’é‘ﬁéﬁf’ 1651103 JheUMRANEn MG or i n
accordgncqhw&ﬁ@_the present invention; FIG 2 is a side elevation of the
portion of the %elt conveyor of FIG 1; 10 FIG 3 is a side elevation of a
tracking roller useful w BRIEROERERIPAIONOVEAHIHORAWINGS4 is a perspective

view of a belt nyeyor in accordance.with the sent i.nvention;.Fl G

< Top ol an iE) 518 FoRBBET Ryt o feBreRlyd SEponedE v Ebhi

el evati on jeforaiihpith BR|preeRMUGHRoni N accordance with the present 15
invention; FIG 7 is a side elevation of another belt conveyor in

accor dance wi t Flha ipa side plevationefithe perfiorbhedeltsonvgyonnf ¥iew; of an angl ed

bel t rip roll onveyor. sect i i n,accor,danc Lth the present .
“venton: s a0 o ropate sl i v pERETaRA BERL sitbebe RS BB iy 1 on
system 20 Fl @GIG9%4iisa eﬁ%&@iv@k@%ﬂ Oelont Eor G cOetiahed withliid preseat | er
conveyor section of Fl ; FIG 10 is an end el evation of the angled belt
strip rol lleyenggpveyor section of FIGS. 8 and 9; FIG 11 is a sectiona
view of the an d st.rl p. rolder nv. [ i pn taken along the line
XI-XI in FIG gi;laaﬁ?iseé&pﬂ%lé Qlf‘ﬁ' qﬁgﬁ%begecroélgég({rio\?gﬁ\;i g’w of anot her angl ed
belt strip rol IKG. 6y eioklesaiidn sihnbther BEEIaysidn wedodddnde withaBbe piesent

i nvention. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Referring now

speci fiPcall'y*rfigt he drawi ngs and the illustrative enmbodi ments depicted

FIG. 7 is a side elevation of another belt conveyor in accordance with the present

invention;
FIG. 8 is a plan view of an angled belt strip roller conveyor section in accordance
with the present invention, as positioned at a transport path or conveyor of a sortation system;
20 FIG. 9 is a side elevation of the angled belt strip roller conveyor section of FIG. 8;
FIG. 10 is an end elevation of the angled belt strip roller conveyor section of FIGS. 8
and 9;
FIG. 11 is a sectional view of the angled belt strip roller conveyor section taken along
the line XI-XI in FIG. 8; and
25 FIG. 12 is a perspective view of another angled belt strip roller conveyor section in
accordance with the present invention.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now specifically to the drawings and the illustrative embodiments depicted

therein, a belt conveyor or belt accumulator 10 includes one or more zones or segments 12

30  positioned along and between opposite sidewalls or side frames 14, and is operable to convey
articles in a direction of conveyance A (FIGS. 1 and 2). Each segment or zone 12 includes a
plurality of rollers 16 and a continuous belt 18 routed or reeved around the rollers 16. Each
belted segment 12 may be independently operable to accumulate articles on the segment or

zone or to move articles in the direction A onto a next, adjacent segment or zone or onto
5



therein, a belt conveyor or belt accunul ator 10 includes one or nore zones
or segnents 12 30 positioned al ong and between opposite sidewalls or side
frames 14wOoan@6d6d0 operable to convey articles in a directPCorusos/ozsonveyance
A (FIGS. 1 and 2). Each segnent or zone 12 includes a plurality of roIIers
16 and a continuous belt 18 routed or reeved around the rollers 16. Eac
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conprise a 48 volt DC nptorized roller (or a 24 volt DG notori zed raller)
havi ngSa dnetrEzed rober erdhe Bl n@P’@‘I’l}ﬂUBOthﬁﬁ?léFﬁdnaé’rPO&Péksﬁﬁlz woHtD{ srotsiegleen

500 mm a”%ﬁ’&%rm @;@)é%&ghﬁemﬂgﬂfl‘%um He dﬁ@cgn%ymﬁ%rthéﬁk@ 1

brushl ess notor operabl e at speeds between approxi nately 130
rpmand 1 h&&npmm}&nﬂotmayed otleriney canpiiset 048 vadt Délppommzerbﬁoﬁby(oi% alfrhvolt DOr que
Nm of, t or

at approxi nat el 0 rpm and,. approxi mat el at

Sprowt mcERg ek e ViR 5 diarp bt SRl D A A SOV R SBREVER o
may conprisyd 2Ll 996 nRAWEheds RBL o3¢ &Rl kales ma?r%oﬁﬁﬁﬁs@@ﬁﬂlf bi2:8h1a&s htor
powered nmotorized roller, wthout affecting the sCope of the present

i nventa0on antmeaynst aperabc @spedes betyresniappximdtelyr] Sfeymani V@59 fren rod ey
directly, provHa Xn outpu‘fa otI a?)%rc{xcl)matefy 3;/ Na gf tgfq%re a% ertpal)lr(r)]x19r1rately Q&O 1|rp|n%< eeind
approximately 1.5 Nm of torque at approximately 1150 rpm. It is further envisioned that the
motorized roller may comprise other DC powered motorized rollers, or may comprise an AC
powered motorized roller, without affecting the scope of the present invention. The motor of
25  the motorized roller may drive the roller directly, or may drive the roller via a gear train or
the like.

The motorized roller 20 thus drives the belt 18 which moves along the idler rollers 22,
which freely rotate about their shaft portions to guide and support the belt 18 around the zone
or segment 12. The idler rollers 22 may be any type of rollers, such as conventional, freely

30  rotating rollers, such as the types also commercially available from various sources.
Although shown as having multiple idler rollers along each of the zones 12, one or more
zones of the segmented belt conveyor of the present invention may include a support plate or
slider bed between the motorized roller 20 and an opposite end idler roller 22a to support the

belt 18 between the ends of the zone 12, without affecting the scope of the present invention.
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The notorized roller 20 thus drives the belt 18 which noves along the idler
rollers 22, which freely rotate about their shaft portions to guide and
support tWwe obmebg64@8 around the zone or segnent 12. The i @#CeUSKpHIsey s 22
may be any type of rollers, such as conventional, freely 30 rotating
rollers, such as the types al so. commercially avai] able from vari ous
sources. Al t hdgghownswAlGs3, radidiey radlert22a may; CQIEKise ON¢ @F WO GAYNLACHIBES t he
zones 12, sent
vt i on2aagont afEYefler H3RGS i} i frabl {1@ BRBIRsehE bho bR SYRE O BRvBLeSeNt
roller 20Tﬁ96u1@ps Qmﬁﬁyfcampﬂﬁb on‘H @rmaoreslightlyZaget diagepsp oedionshef thdymiller 18
between the ends of the zone 12, without affecgtin 81 t he e of. the g{esent
ssHeFRTR .

SCO
i nvent i onPORIORCUYE D BEG 2LTIRSTEEIGNS (A TEFY O & Opitke Te8eth& s
rollerg22 r OL P SWARS A Gr er
to a55| st angﬁ%é ac[ga%%?ﬁlg&bgﬂhﬁ%{gef&le%& lgera{pl on Eﬁ‘l}zfgﬁe roll eérepgba?\%é?or
The bunps ti2ahedigmetrpf 'tIEegenemllp cylnﬁirxealqurgdm bfthe aﬂgmollch aimicthemay typicals of
the rolle porti as t e re i ons (or e or l.ess

opendi ngBH 4 el mr ety of b SRS RIS Sab el wly bF SR aer s
having, f @l @XNaMRrfon éipﬂﬂ‘é Ebrﬁﬁﬁ@ MoRed pArtidHg, |sﬁélﬂ&rmglld@dTFél%retﬁalﬁé—@oﬁfb‘hs or

di aneter of the ‘general Iy cylindrical portlon of the id roller, which
may typi céidljke, hesigoreddilangeherolist, vifipubxifentinglthe Soperad thmeesmrrrpgermoncr owns

may be forned t he roller. port ma.

porti ofs, such%%gq%d?%‘&o%]?ﬁl%‘?ﬁrlg‘fvﬁﬁ (BR kﬁltol ngmék}e IY]tuhtan?({ ?(Iggo et s%lﬁé%

al ong t he hﬁ@é ki®dtch Waiaﬂw oféHaetdriREc bh& 184088 refintd t&¥ I3 Sidic omabie (@ad 10
Belt 18 may conprise a |low nodul us belt 18. Tn the | ustrat ed enbodi nent,

belt 18 My haveastetch capabisy ot eharanteristia o eprrpxisnately 90 5% stgafeh or more) in
appr oxi mat g{l%/r@%}bﬁ% g I C h {t ly r%% l%e%ﬂg%ﬁllg%%et?ﬁwdeasah ﬁtrée%teﬁ grocu%ﬁ%?é HllteYS or

char act er it eI nore)

| engt hwi seguéli thecthe B8l theArI in#tfh] BatciDef Apprdximbilely @Vﬁ%t(ﬁlnﬁﬂe asu::r. Iengﬂsmnmved
around the rollers, such that the belt has an initial he‘i\}%’gﬁ?f .
appr o5 madErgtian Wi psitieged ajoyng the TPHeIg i 18y h%m&f%lléféfrﬁf& VB 3Rinitighed
around th I o be. 1 l%

tretch ofuaEnpEitraBiR YO 1 5, By I8 RO ERSLRIIR EAR Wb b BY
greater armemh o0ér co&ifdéniioﬁabl ameeydt balte mhminlazpwalhynmy@nlynﬁbmslﬁ appriogimately a
typi caIIy y. provi de appr oxi nat el % stret.ch c cteristi

| ess, and 1 “i’,‘%} ?Wrmlsﬂﬁ\% Peé?’] and) t}fm%ll%g]@qyel%ae/ i aBFnlgﬁlps}rg@rpglaBprym%a %@’% to
0. 5% when (f )z{ &85, B feb{?eflﬂq ffEEﬁHﬂé’d &Bﬁn&)ﬁﬁle fpauéysqa‘f 2% of PENRRLI RNAon P& k.
conveyor. Low rmdu be made from urethane extrusions ‘or
ur et hane WMmpdlhlyebelew oray beyhask ﬁcmmsxedtam@n@@l@smmaqjmeam@dpdyemwrbe

de f bb I f
bel £ comRala B RUmOPRRPETPIfG: P beaPsls R oAy Bt HAg b olasr EE ©

arts and Ip@idies sifBhd toSRE tyipB &f bdikeconamertRbY hislbhaf@a tNtith Eoiporafondet tiseli@ and
the approximately 0.75%or nore initial stretch of belt 18 allows each zone
12 of t he goaphic arts and letter mail sorting. The low modulus characteristic of belt 18 and the

approximately 0.75% or more initial stretch of belt 18 allows each zone 12 of the belt
25  conveyor 10 to be operated with little or no take-up or adjustment being necessary to
maintain the appropriate tension in the belt 18. However, such adjustment may be provided
on belt conveyor 10, without affecting the scope of the present invention.
Each zone or segment 12 may also include a photo eye or sensor (not shown in FIGS.
1 and 2) for detecting articles or packages or the like on belt 18 of the respective zone. Belt
30  conveyor 10 may further include a control for independently operating the motorized roller
20 of the respective zone to move the article along segment 12 and/or to temporarily stop the
movement of the article or articles to accumulate articles on segment 12 in response to the
sensor and depending on the particular application of segmented belt conveyor 10, as

discussed in detail below with respect to the conveyor 110 of FIGS. 3 and 4.
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25 conveyor 10 to be operated with little or no take-up or adjustnent being
necessary to maintain the appropriate tension in the belt 18. However,

such adj uaDrmsf686nmy be provi ded on belt conveyor 10, w thear/ishs/esstd ng t he
scope of the present invention. Each zone or segnent 12 nmay al so include a
photo eye or sensor (not shown in FIGS. 1 and 2) for detecting articles or
packages or thSegmpuicdhelpepaveygr Hi thupmay be eperabledo aemymnulae prticlesmenengsy or

10 may fu i f i p y. i rized
ol lor 20 SPE PR SLUEE o0 ANE R e Monl e PRBAG,  ERER Ak AL orR 107
and/ or t o nisgrieapardblyosioincliheor dulirsmrl may addutudate bxtickes o the inclihesr t 0
accunul ate articles on segnent 12 in response to the sepsor agd dependi ng

on the padesling drisdpphsrcavisionedihat By Tesmerich ey rnapay be eperalie ime¥essed
in detail W, WA t VO

087 besia0 ‘B RYRS shaRe %é%%‘?ﬁ“%%?ﬁ%%i%ﬁ ey a?rlgy eéjaélbg?‘\g@f e

t 0 accunuloatestant Fot esuaphe, dinebadt comveyor of titehpesatmeentononay omysy efid fded
conveyor. Optionally, the se nted bel t. conveyor. 10 b erahl e on an
el e, oo s ha sy SR ARt o & Pas Teegev IR B e
It is furyBeacIGNYhHapREImhBE opdiEhle ROPRENE theCRRYRY Wayd QepiiMe AR BRAAMERK T O
nove 5 articles, such as upward along an incline, as'the articles are

required bydividdadvreytfrema thakdadkod trays and/disehargertbe insbieidyal drays toearbipluctob aveayor

of the present inventiqn may conv nd f . stacks of tr o.a tray
Gest adh} ndeiina SYEE i R RER R Rl o TS s b B B8 o M Panelel L

dest acki NGaAdRB Fhtdh ARMAPsAREDABLLmbY. e BefumBerldnQisidnag khad thetbefty®nveyor
separate and unstack each individual tray fromthe stack of trays and

di schar ge of e nresgntinyeation may Be vesddn trpilerdeades pr unlpadey apwlicatipey, P¥g 25y@8t em or
Dl e
tray mnag}%{éﬁ{ﬁblé ¥O%§&In%%k}sa§fgi 1Lo' e)?ten(?lﬁé ﬁxﬁ%%n' e%fln?é]?lisrﬁgg %Hig% s@#)ft%se

handl i ng em a atron asse y art vi st oned that

the belt oatveyand imb attuek paieesitthd Rivefot [cadingay uakaddgdrtidled intd drevut fieader
or unl oader ap&l&incati ons, such as an_ _extendabl e | oader or unl oader for

ext end?ng_tlﬂ%‘éal Wlé@?%_@f%@?f\‘géb@Sqqp_éﬁf@eﬁlﬁfﬁﬁé?iﬁwﬁﬁ?@- outward and into a
truck trailer Qiﬁféergiﬁg LG FeGs! P80 G %ﬁ%&ﬁb%ggpg?lﬁéﬁhﬁ{uﬁ%ﬂ N0AnQhd&H

from15 the trail w t hout "affecti’ng the' s e present | nvention.
Ref er ri ng phoutity@f Edr@8m zbnasor segmantsdll® positiviedon oy addedetwasnoppositet hdewialls

includes a pluyrality of t m zones segnents 112 positioned.al ong and
et ween ogbaLr s @baEIER 1Jf A GuPieF R PV OHAHAE! 00 SISHBTF S Bper abl o
to convey @kthidd &Scoﬁb%ﬂc@%.c E£RD6nd ﬂzaconﬂirfs%é bfafhlﬁ?;fr ofRIMéRYABGAdIA. Each

zone 112 conprises a plurality of rollers 116 and a 20 continuous belt 118
rout edoor cos@wmus aelodhdi ravtes orokévedsirdub@. the&Emdlersoldiot didch beléedizppeils?2 is

nependention SRSIA0 Sl R SSHRHAR GBI P 190 A S aFERS RIS R

conveyor, SHil adexBRajab&t 28RS br GG UEMREN coRVeydr, 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 of the belt conveyor 110.

25 In the illustrated embodiment of FIGS. 4 and 5, conveyor 110 is shown with five
zones 112, with each zone 112 having a motorized roller 120 and a belt 118 and a product
sensor 124 positioned at an end of the zone. However, the number of zones along a conveyor
section is a function of the application and may vary without affecting the scope of the
present invention.

30 Similar to rollers 16 of conveyor 10, discussed above, rollers 116 of each segment or
zone 112 include a motorized roller 120 and at least one non-motorized or idler roller 122.
Motorized roller 120 may be the lead roller of the zone or may be positioned at a downstream
end of each segment to pull the belt 118 (and the articles supported thereon) along the

respective zone 112. Similar to motorized roller 20, discussed above, motorized roller 120
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rol Il er conveyor, slider bed, or the like, or any other nmeans for receiving
articles froma discharge end of the | ast zone of the belt conveyor 110.
25 I n t hewploBwetsn@t ed enbodi nent of FIGS. 4 and 5, convey®CTABD3/HIB1%hown
with five zones 112, with each zone 112 having a notorized roller 120 and
a belt 118 and a product sensor 124 positioned at an end of the zone.
However, tinay aembase efeldiies rallenygtlharcioieres) srotorsehich dnonesabde fountats arollst t he

applicatio ry. Wt hout fectin he scaope._of the r esent

i nventi on.lgloéﬁ&glxe%ﬁ?vg\r{gtagh%%fn%f’ d O?Eheorlo h%rog'{/c ofd I&‘%,Bn%ﬁ%srg hgrsoef&ﬁ%glg\%,

roll ers 1l&éngheidlly aseiutairofl vario0§soutded, dudk byige2 oD@ hiot& kel @blldlor 2@ and
at | east one non-notorjzed or idler roller 122. NMotorized roller 120 may

be the | eatPlt Blimaptogred folley eiedproliR( matopged rallsneir 48 velt BGWRSoFigetiollenar of
h | [ ¢ ;

ol ong tho. Ty olafils S8R0yt it bl G Bk TR BBRL RO IRE 20

above, notdrivesdit regpdctve b0 188, WhidBhO6BGAMRET IAISQ3NIES29, whisly fieolyoiase a

self driven roller with an internal_ notor ich is operahle to rotate a
roll er poarrﬁo%we%réhé% PoRions to,gudend syppett e teft ltlﬁélffﬂ%ﬂdlaé‘a alangdhe respeptive

not ori zed I | i . ri sour ces,
such as a i:LO%l?vlg?'t %D%ﬁd;%ﬁgyiggzgzr o|3l e?r&g?!e gﬂ%ﬁ)ﬁéggf}{% %&L%ﬁ@ggﬁiéﬁﬂ%l | er or
a 42 vol t ®ovemiomal, fiedlyrotdtiag rateraodifie Vike tanDOneot owreefihe edllees, sach & amrgnd

vol t age AC ,or ower e torized roller or the like. The.nptorized. roller

150" ¢ ol T sl PR i s Py 1018 Or P BEOISBE 49 vist PEkatehe

rollers 12t WHHCR didcBSied ab8vARh r@P&itto FIgiy, shaft portions to guide and
d d

support the belt 118 around and along the respective zone 112. The idler
roll ers 122 nmayAbbenghi shewaray havipe mafitiple idlehriolten atopigleaetsof thegtnead 12, a zone

conventiongl,, fr r.ot ati.ng | Lers or 1 d ke, and one.Qr re of the
rol | ers, sﬂlghog%ggltgoéwgyorlfol%i q{lér %)r?flalzé)P?tlﬂgyOfliaﬁ%eI’“Lfcﬁ’éw%é%ﬁ (r]?g&'e‘?)c owns or
bunps t hergabrlaficd WitR 88 Sitsenine@ida Mgy dptRonaleidcludsuaidashedi tetisenate above
with respect to FIG 3. Althou?h shown as having nmultiple idler rollers

al ong Bachmeforizedrollshé30 andan igdler golder 123 pr befivepn pphir of sneged epartiidier r¢lisrs  6)
or a zone v af . Vv . L N r '

present i nl\]/% P ?Cglnas%ggjol%fl ﬁgga I ybl' %’0%1}3 {é‘@fg&%%“e)l?oqgggg@e% \?\g@ %&% %ﬂe&%?tsng
not ori zed ¢ndliiRF rdlRP 120dr die liké] ®ich aoblidet b 22 Vrof FEGWE D s@proa the BEL $p@ced

apart idler rollers 122  such as slider bed 121' of FIG 6, or between the
mot or i zed PSYEREthe sejlessaf % zang b rvaithoshatfecting the ssppe et the presentringentiope The

such as sl{ 19 pf 1Rl 7 isS WHROH : tween the

rollers Ofél{&%@bé}%%eb@%%g?, %lelt ﬁbagtcoe'a' fiso e ngt{: thé‘gggggﬁg%ﬁh]%ﬁ%&g‘rtﬁ@ent

i nventioon. cohberutise rakers atadzane dvedhy chiribrise 4 plkte inmyngosipt orspesiapahiatirqight es

posi ti oned. bet ween twa 20 Cfnsecutive rollers of a zonde or n&}; coppr.i se a
5} 3] protrude artia

plate havilh@loatgpe Bl Ay? eserapHirafgee zone, to upwar y through

the opening to provide rolling support of the continuous belt along the slider bed, without

affecting the scope of the present invention.
As discussed above, belt 118 may comprise a low modulus belt which may provide
25  for approximately a 0.5% or more initial stretch or more in its lengthwise direction. In an
exemplary embodiment, the belt may provide at least approximately a 1.5% to 5% or more
stretch capability or characteristic in its lengthwise direction. In an exemplary embodiment,
belt 118 may be stretched to have an initial stretch of approximately 1.5% when belt 118 is
reeved around and positioned around the rollers of the conveyor. Low modulus belt 118 may
30  be made from urethane extrusions or urethane with polyester or nylon tension members
encapsulated, or may comprise a rubber material or the like, and may be similar to the type of
belts commercially available from Nitta Corporation for use in graphic arts and letter mail
sorting. The initial stretch and the low modulus characteristic of belt 118 allows each zone

112 of the belt conveyor 110 to be operated with little or no take-up or adjustment being
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for at |least one roller, such as a center roller of the zone, to protrude
upward partially through the opening to provide rolling support of the
cont i nuouwoOlalossead ong t he slider bed, without affecting tha/tsopmsiof the
present invention. As discussed above, belt 118 may conprise a | ow nodul us
belt which may provide 25 for approximately a 0.5%or nore initial stretch
or nore i AeFessaNydn Framppddhe)pprsepriale tenpign ipthiedelt i B.o Fpwewero sichdplte-un Al bel t
may providg: R i %105 I R i Lity
or char ac?c1 g@%ﬁ@?ﬁ&ry I tsbﬁféh&grtgﬁ\%agg@n i V%c lltob}lvi?{%]% B é%t#%%g%%e}%%@%%dﬁt ,
belt 118 nayentienstretched to have an initial stretch of approximtely 1.5%
when belt 118 i reeved around and positioned around the rollers of th
conveyor. Low Fahigse %ﬂfetgmf%filr%‘a(gfd cgBvaer kEQInchilsh? BRPIFR BT BCle FenssRd 20r
uret hane Wyl BerPQInEeRiR nRinit}h® BricRRk PAIABANS e HRNGARIH] A She RlspdRY;
conprise a rubg(grdérrat er flg{mor ?he Fe{gke? alfrr%g may ebé s(lgl?npfar to t%eSPypeeof
bel t s commenei Bek gomweypt Al Burthenimcdes acadtrop d2@f{dr gmlependenty operamatiiei ¢ art s
and letter _mai.l .sorting..Jhe initial stretch and the |ow nodul

char act er rugptzes et 1 28assbe Frbetetve Zone L5 T B3he iiEle e ook 3 apder 1o
to be Opert&hgéiram;l $top tHelthSvehenPBf the lhfidikPorodrtides 6HcBRihlaReiridlePonEd123/ 1068640
PCT/ USO3/ 03819 necessary to maintain the appropriate tension in the belt
118. Howewvesponsiorsensotd 24 pnd depeadingsmrthepartiaylabapppicgidndd degmensed belt onveyor
110, V\fitot houtn afof gml ng the scope of the present invention. Each zone or
segnen llc_f oY% ‘eyor 110 includes a photo eye or article sensor 124 5
for detecting andhoilludRakd eibodinRht, ic6hies] 126 cBRAGKBASMOor EMBrdl 1B6a srkable! t
118 of the respective zone. Belt conveyor 110 further includes a control
126 for i rrdepédhdahichyis spanesterdig cadhesensastl §¢ prdtheroghar apotarxpngplsiizéa pépect i ve
zone 112 t i I ] r ] I t he
roverent ofigtRgtes Phethbisf LR ErRatpORus doARb Rt Wi ERELRIG Y BIRE,
response tiadgendat aid $ymhebnileden domrespondih eoxtes] oif éhel rastosipgl dotiadsiodBacH zone,
segnented belt 10 conveyor 110. In the illustrated enbodi ment, control 126
conpriSes 3 disstsied O819wt. ol heymgiar genteoly iroazsneonpestedtn 2 ROVE TEPBRIEHOVS) each
sensor 12‘%1%@19' gfd%‘?de%?%%{er IO bers BRI aSa ﬁﬁ)@ﬁ: &BHBRQ%% TS cARIAEEnd %ﬁtﬁo-ﬁm or
controls 126a are thus in conmunication wth one another to provid

i ndependendyeamdy $y nphrablel tz @dcumiul ate rrtedgsamndhe gores of thelbetifcohveyormnd miagydst

rollers of each zane, .15 as di scussed bel ow.  The or controls 126a .are
connect ed qpsraﬁepwgfﬁvgﬁlﬁw 9°rgwippgrﬁ6%9fe abJgRstIo s @flﬁé@w&a}aﬁh ag by piilezing
sensors 124cafdlaiRg VgiC A EiRuitrbad ildgkgont rol and photo- eyes may be
operable to accunulate articles on the zones of the belt conveyor, and may

be op¥rabl e t dnithelillusdatad Embedintent leadyasticle isensoni 24tonprisss a pbotesaisor he

zones, S ucpf}m 1songc¥ atua{ (licl)\;v%sltrre]:gm end of a respective zone 112 and operable to detect products or

articles as they move from the downstream end of one zone to the upstream end of the
adjacent zone. The motorized or driven roller 120 of a particular zone may be selectively
activated or deactivated by control 126 in response to a corresponding article sensor 124, or

25  inresponse to more than one of the article sensors positioned along the conveyor, to move or
stop an article or articles that is/are present on the respective zone,.as discussed below.
Motorized rollers 120 thus may bé directly driven and operable to selectively and
independently convey or accumulai:e one or more articles on the associated conveyor zones in
response to one or more of the article sensors 124.

30 For example, it is envisioned that the motorized rollers may be operable in a "sleep
mode". In such a mode of operation, control 126 may activate the motorized roller of a
particular zone in response to an article being detected at the beginning of the zone (or at the
end of the immediate upstream zone) and may deactivate the motorized roller after the article

is moved to the next or downstream zone, such that the motorized roller of a particular zone
10



accurul ating logic and/or circuitry and the like. 20 In the illustrated
enbodi nent, each article sensor 124 conprises a photosensor positioned at
a downst rwemBeed4®f a respective zone 112 and operabl e t oPdetusos/03sidvduUct S
or articles as they nove fromthe downstream end of one zone to the
upstream end of the adjacent zone. The notorized or driven roller 120 of a
parti cul ars eeliacifebwherimaticleds present ot tharzene and whencthe wricdelishy be eomveyed 126
in respon t orr ondi ardt i cl r 4 r N se to

ror et han e 107 2GR o BRI K€ S BRAR o Rt Fr RaBRE S P rove

or stop anotafikddlotlendf the particelar 2didtmadShedeActivpsEntacoumblar thedqeatd weicle
zone,. as discussed below. = Mdtorized rollers 120 thus may be directly

driven and!@peleymehetpagtiquarizope pithg senveyar eprchdeheapynedsrpsiation thiscemiyl at e

one or NDr.e;: i : i N Or i . 0 one
or Crror & orCiifdb e fRpQdiBatTITLRl GhefANMEKAT B ERGR B i FRRAPEANGC, D
t he not or ipagitulaelzbe, andehushedepesdditéon of the insteepd rotteaeto.indmassdldlife oyolkde of

operation, control 126 nay activate the notorized roller of a particular
zone in r &§HEOle10 an article being detected at the beginning of the zone

(or at the elndnﬁfcohﬁﬁudmﬁé 8t B YR Eérﬁ%ﬂ%ﬁ%ﬂ?% plt%ﬁéeht Wnﬁ&%%h&n%ﬁufaﬂ&the

notorized roller after the article 1Is next or downstrea

zone, suchowhatdulischeltst ey peotideainlissreastd aogfficientaf factipbaweén e cOBY HHRHA0

PCT/ USQ3/ 03819 i s .onl ctiivat whe n,article i resent at_,the zone and

when the. datyiestraes of G belrraednoangn b ook Sobued uBrEIRE wBhpeyBRtH T e

downstr earﬁréﬂﬂ@cﬁbyﬁfﬁlgfsfl%jf &ﬁ%xﬁﬁhﬁﬁmll&%ﬁvé}f&s. TR %iéété@ﬁicﬁ@hall%siﬁ&née{i@
e

particul ar zone nay eactivated to accunul ate the detected article or

articl es ohdingaf thearticles batheAwlie alldws the beliivoryeyor oiShe resenflinegntion de operate
operation thus onl ctiyates the motorized.raller of zone .when an

T ol o1 8t B eTeabitstor ARt ol L b Vs Pl BERifehe BloBbisdo SRR yuces
oper at i on Mhed. EndBEQEH FREohA kés@tanck Qlsb RERAREELthE REPALIIi of Y 11t RhvéRR to
rollers. The continuous belts of the belt conveyor of the present

i nventiPon meyepndaceimylpterariiclenalong eaghreaeindsviguslly and taipoye ayd acugyylate

i ncreased i Ci I Ctd et ween the conveying or 10 carrying
surface of (ﬁg%{é{ntggﬁ%&rz%iehtéﬁ%fr%gﬁ%ts bei ng conveyed thereal ong over the
friction provi deg eyt doabdyer of thie peesanicinyémioalthusahhebe oty @ sccuhlkat@r eat er
frictional resistance to sliding of the articles on the ,beI{s all ows the
bel t conv&yifleodn ensorgpasad the segmants o zengs g thepoaveygr. Yrgpralbethedislied t han

roller conyg Qlor ma . %@fab%éﬂﬂcﬂ oereQﬁﬁlecﬁtﬁl Iﬁ%hééciuﬂﬁl ?ﬂﬁgleg '8§ tlgi%@@lgﬁ .

The greater rictional ‘resi stance al so enhances t’he capabi ity o
conveyor top dédineoeisdndhacauisidnad thabtheibeltesnedyongf tha preszatrisvéntidh wiagusd | y
and to mvo%e%%?e t%%(l:gvréua{rgélgs, sgg}f ailscu!p(\ax}sarc? 210}159 (a:.tll knré 191e,%rs tlgeea(t:r!ciizlgse grezrgéllﬁfe'd bya
downstream device or system.
Therefore, the segmented or zoned belt conveyor of the present invention provides a
plurality of independently operable zones or segments which may operate together as a
25  generally continuously running belt conveyor or may operate individually as an accumulating
conveyor with zone control and photo eyes. The present invention thus provides a zone
controlled belt conveyor which may operate in a similar manner as a zone controlled roller
conveyor, but with a continuous belt around the rollers rather than multiple O-rings or the
like connecting the idler rollers to the motorized roller of each zone. The segmented belt
30  conveyor of the present invention thus is capable of providing for accumulation of articles on
an incline or decline. Because the motorized roller of each zone may only control or drive a

small belt section, the load and wear on the motorized roller may be minimized to provide a

longer life cycle for the motorized roller.
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The belt conveyor of the present invention thus may be operable to
accunul ate articles on one or nore of the segnents or zones of the
conveyor .wOomBiogssad | y, the belt conveyor may be operabl e @aTAars0s/08819 ne or
decline and nmay accumul ate articles on the incline 20 or decline. It is
further envisio etg that the_belt conveyor of the present invention may be
operabl e to noveelgFIRERQY to Elixh 8kl gsokting andion gormisyingsysipm, 2 184nelndesgrmpial es
are 1 equl I ehvYordr tAANRA RRM FRYLGR i bhsticth AT NG W50 B Ract g pfGENt €d OF
nt i plural ity of

zoned belt conveyor of the pres I nvention provides a
i ndependendisshapgeeroalvbporsectim ¢ wemivred & antsingle witly repeet &t @ainagatder 243 aad 25

general ly continuously runni bel t. copveyor or ma erate individually as
an accumul Rl Poc‘iﬂﬁ\)%%ﬁ‘? W%}%f&eo%d% PRgrangpRyt Bﬁé@ggesﬁggl_e_d-pﬁgvegpég@ﬁpn
i nvention 3 LigcREGYVA HRS sRewaINS16 &R gélegg&gdéﬁéﬂ 299&¥@éip£nrg¥%ab%{}n§5?§rﬁieg(zﬁat e

inasimlar manner as a zone controlled roller conveyor,
cont i nuouspdséianed beiyregniahend 3l faofsfinstidrvalk Haprandhanteng Ré8Dof sengrsd sidewdlb218.

i ke connegting, the .dler.rollers to th torized.. roll er ea zone, The
segnent ed BattersyAf 218 asisiveS ot fiinlsAsbaf e hUERERG PrisTerse22any g
provi di ng_fréthe p6ioA220taBeddhd 3ldeivall 238 Biteiv@ldr inttfiint i@ oPpoiRGhiMBnd BLGAESE
the notorized roller of each zone may only control or drive a small belt

section, tHepodigcusser beday. dmeladeconpiyor secsign 2ot peovidasyansegled matingedge along

rovi dg a | e, for t rizederoller., 11 WO 03/0 0
b LS ofiuiE Bakioh 228, binEie iorplRCTRISIE SrbEi Fige Sfbr b ng
system 210 i ncl Seleing aysien 210 emydyuclados plutaitg pPsdrtipRtdiridded (h61A¥AN) Whizhans om
in FIG 8) and at | east one angl ed  discharge conveyor section 214

posi t i oned™aYatAnalang FeEnshortPatiedireand apsrabls th dishviey srticksmninthe appler spheeypd
convey andgdjige @géf SEmabiid és%dfcﬁﬂ%é\sé %F ﬁgﬁég)%gtgggpm%%gd algﬂg #h%g%%?&\%gagﬁan q

section 5 214 includes a first si a secon
an angl ed 2l2arkheportingorar2aes npyotipoiseshyblefovaesoriang @ntdaged fachbs filttays,

id |1 216 8 f second sidewall 218, First sidewall 216
flecg},\e]és o‘f‘ro??%gﬁtsgr?e&g’gﬁ’ﬁg Vgiﬂg" ‘Hgss ele‘?J’?%‘F iof Yhegikey WFth‘é‘Ftls,aff%Qtzf?é RRistepeidhed
‘ g ! . ( . 5l

rame por thegn? dertish. SREQAGCE) ggr‘é‘%gfst gﬁﬂmﬁll@‘?ﬁ% é’cﬁng}f}fesg%ﬁ{/%)gggsﬂpﬁgﬁb\rnﬁ

shaft end of rollers 222, as-"di el ow.” An conv SECtion 214
provi des adischargead direertingymedymissisonghd® d tlseniikepwhich are Btk otopuidd arelivrt
angl ed conveying .surface at. a side of .transport path 212. Sorting system
210 may i n%ﬁéﬁ%g?in% FOEY] F?@logg ﬁ?oﬁ”fl?’?ydn%ﬂ}rfqgﬁﬁg@ tgﬁe?g%%%@f\ﬁﬂ)ar%? C¥He
novabl e al R6god, WaheoRP4ffeddial heXsbdp@BEhe pRIs&RIiBvdnflod] SCharge articles onto

t he angl ed conveyor section 214 as the articles and carriages are

transpdrted or 4¥pgled cenvener sehbon 2 hepp be pputionedwith orfhendsve iahan awle withes
i i 4 h tilt t 5 bel t
corters: dTSFER AR Paban P S&ehiep ey PR Rphe bri RS & ABEBPRYS he

scope of témd 214b of angled conveyor section 214 may abut or align with another conveying surface

or a discharge station or the like (not shown), without affecting the scope of the present
invention.

25 The rollers 222 of angled conveyor section 214 include a driven roller or motorized
roller 224 and a plurality of idler rollers 226. The shafts of the rollers may be mounted
within holes or apertures (not shown) in the sidewalls 216, 218 and/or at the mounting
portions 220a of angled frame 220, or may be mounted to the sidewalls 216, 218 and/or
mounting portions 220a via any other mounting means, without affecting the scope of the

30  present invention. The rollers 222 are mounted to sidewall 216 and sidewall 218 or angled
frame 220 with their axes of rotation oriented generally orthogonal to the sidewalls 216, 218
and to direction of conveyance of angled conveyor section 214.

Idler rollers 226 include multiple different length rollers, 226a, 226b, 226¢, 2264,

226e, 226f, 226g, which are mounted between first sidewall 216 and corresponding mounting
12



present invention. Alternately, transport path 212 may conpri se a conveyi ng
surface having discharge or diverting nmechanisns or shoes or the |ike
whi ch ar ewowsatdeeo t 0 gui de or divert articles being convegadsas/esy t he
conveying surface onto the angled di scharge conveyor section, wthout
affecting the s e af th resent i.nventiqQn...20.Angl ed conveyor,_section
214" Ty DEBOER L n G F TR TBRG 200" SR 4 0 THe A eneth Fe LA Srrpare
transport pahBedibascémlikERBEMN drddr hionk Afgled p&%g&dseéﬁéh’@b@ sugtfht Ddhoddd. AN
opposite end 214b of angled conveyor section 214 may abut or align wth
anot her conlley226g ispeditened toward oge sehelrapgledtcanyeyior sectioh@ 1t wigh theaexts hown) |
w t hout affecting,t of: t ent ...l ntion. The tol]ers, 222
of angl ed 5@8 (C/Se‘:§§lrler? 28? %’gﬁgﬁeﬁl r}egﬁﬁol%é%%easpr ruie{/%&'l’ %?Cf‘gor or%?l“lﬁ%‘ﬁgﬂge?tgngtrhol | er
224 ands a PllbrsaRich-y this dodhishe todbheas angléd coveyiap sifitfsceaiiongmgled! fta1S22RYA be
nmounted w.thin holes or apertures (not shown) in the sidewalls 216, 218

c

. ] ) .
and/ or at tikele RETAYITAREr op SvheeloHs maythe mpvided ey nerine junstion gt anglgd fram
nount ed t } . i i anl
ot her - mount b TSy Ziklo pEh AN ARy Rce B ookt #15 2E7 Depanciil
i nvent i on. onlthe desitdddesgtR 2P amgled comvayededtionsildeoveel dr i2dré idedrofled&RAlof 218 or

angled franme 220 with their axes.of rotgtign oriented eral |y, .ort hogonal
£0%t he s ceRBrALy tha gamoleneth as o QriFuRe om0 By SHES D eam gl

conveyqy Sg(d hog g%%%mek iREs 72 486 varBolted HoRisHAdeP] Bheliifsgaeat | ength
rollers, 226a, 226b, 226c, 226d, 226e, 226f, 226g, which are nounted

bet ween fi esbodimdainmif FI@3.83-82)d correspondi ng nounting 12 WO 03/ 068640

PCT/ US03/ 03819 rti.ons Oa, of, angl ed frane 0o i.d 1,218, T

i 11 erent | engt ATEGR GRS PDeagis e el aeguen i aes it ot ehatn s
al ong angl e} &RINUEMAEs SEIGHIIBNoZblter MbGRink PRkichs SR BFakR&S or §1aks@ppctBGR0RS
positioned toward one end of angled conveyor section 214, with the next

s Eor Ei est r %Hapédlf thzl'@@lhmgo Shaft evpnerta dx@a exgenshmvaed fromaingled rpen2204adeessvedhe
T [ 5 | 2264~ h ' f | ed
¢ d Isf gr %ﬁ:tfe ?g gg?ogr\eg (r)f;tha ﬁg% r]pﬁgrg 29%%88 %Jﬁcgogﬁiogl?d %Qnerﬁf e?lg?tﬁ@lge €

conveyin u I ame nglre=“narrow rol T er or wheel

228 may becqreyingdedrfades of tragsporttpath 11anat iangled todrgbestclisadBl sa2@toand fir st
sidewal |l 216 to provide a conveﬁi ng, surface or support at that area,

Dependi ng Indgiiarp@ithdhe seyeyansg ohagicles Hgmeene d sy e s iq Bs oter Agglsdor
i di | |1y '
1ol Fer 204 i 220 Snd SheOuopBRE AICA b 0GP BpcS Biivdytiark BERORIALARE | |

223 ar e sh220b whichtnedy bepdshionedrartheendsmf thearollérs A264-8 tusdlat velrdeb2l tertravidé
FIGS. 8-12). Angled frang 220 extends at ap ang| e between.the s ,216a,
218a of?si SRR P2 e ggeraby angaler AP kP <At pi- %#EF@P?%E‘%W%@?&%MI%@,
portions oL RiAGKk&WEseHe sHRA! ThEUPPAK §ifowadAFIG. 13 with reference to angled conveyor

section 214, discussed below.

Angled conveyor section 214 further includes a plurality of belt strips or tape strips
230a-g which are routed or reeved around the rollers 222 to define a belted conveying surface
25  along angled conveyor section 214. Each of the belt strips 230 may have a different length
from the other belt strips 230 and may be routed or reeved around a different set of rollers
than the other belt strips 230, as shown in FIG. 8. For example, a longest belt strip 230a is
routed or reeved around driven roller 224 and shortest idler roller 226a, while a second,
longest belt strip 230b is routed or reeved around driven roller 224 and the next shortest idler
30  roller 226b, and so on. The belt strips are reeved around the motorized roller and their
respective end rollers and at least some of the belt strips are supported by the idler rollers
and/or the other different length rollers positioned between the motorized roller and the

respective end rollers.
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spaced thereal ong. Shaft supports 220a extend upward from angled frame 220
to receive the 15 shaft ends of some of the idler rollers 226, and are

posi ti onesOogamnessad | y beneath the conveying surfaces of tPamdasos/o3spath 212
and angl ed conveyor section 214 so as not to interfere with the conveyance
of articles fromone of the conveyors to the other. Angled frame 220 and
shaft support s AzZidscussest abered widle regpect fpleait Ky ppld pieipg 239 lagcomppppr 1o ur f ace

g g g bt \(/)m Ipf g’\lﬂrgﬁélsg)glt Eﬁ%&%ﬁ%\f %gﬁ sﬁ% tzgg nmgapglﬁyé; § F&Q@n EHabfis o%@?ﬁc{erﬁgg of"%t wheel

P f1angul ar "area at t end of

each rol | efasafrekithaiiieeby2e@tchiur eliore aid| mayoidve awtrseh epaiility or Thirsctemstivsest
shown in FIG 13 with reference to angled conveyor. section 2{14', %gcussed
bel ow. Angf epprowmaisis P Ysoct’ stietoh ar o) Hetheir hengthysise QrgAtiopa Peitytrps 288 ¢
strips_or tape .stsj s ' L egVE thapfRWag st nagé l ers
222 to’def1He d ﬁlg}lgége%fgﬁaesgp%g%e?gfgo%ﬁglrgﬂ%r ‘ang| eqal1 conve Sgpﬁsgct ion
214. Each agfinitibestleasht of sbpiogim A OfE5Yo hamereandhdif lengthividealgetorf wben t he ot her

belt strips 230 and be routed or reeved arqu di f f.erent t of
rollers WH&IHO?WBFII;E%%@IIW@P Y bsdpia St%‘ﬂ‘g?ﬁﬂq? ﬁa‘ﬁa@xmgl.apﬁ{)er%&%()’(fgrrpl e, a
| ongest b 11P1v2398: i $% 5:0HERJ 19% HE&UESHa fHPpsh I IieBe aki¢ 6om224 and
short est %h*)reor h&%?’lytzalr@%%g, while a second | ongeg%t12 bel tﬁs?ri p 230b. is

rout ed or uretharectxamsionsiodwiethene wish pelyesteuorayytpn thesiermembrrepeansulatdar 30

roller 226b, and so.on. The belt.stri.ps.,are -al | zed

rol | erl%andi®hls ’i“ag‘?’ %816@&195% r’é%?flaﬁ of h%ﬁg(ea?ﬁﬁl rggyﬁ%élgltﬂ%g{gﬁgé g&e{g?g%éel t

Strips ar &osHRRehIedyAbld o Nifd Colokfios fornd/i®Eraphie aotshad ldiief frailantting.

| ength rollers positioned between the notorized roller and %tée resp{ecczitl ve
aholAb Qfiangie

end rollers. 13nWi@ ksioessanbeimeusdadrangiler 2245s gpaitoredeay

respect to belt 18,. b rips : | : o
ot or al APt rdigl 2o HRRISR R BI 2 RS STERIARE B DY PR iy O Eneled
of at | eagphvéprRketionaingloperhbR% diivethe psttearrotiefsanalthetbeltistrips 2405 Hostevtr,

capability or characteristic of approxi g@%lelﬁ 3%%@ 5% stretch or m)rg)za in
their 1senghbvfizen wileemey §a poptipredslserbereionedhe ageled camyRYFTePPRs APAEEREE as
they are reev ¢ Akl PRI 228t iRSuthERStinghe
initial st néetogﬁheﬁh%gtggrr%%ﬁn%&el{t%%?%%%%?glﬁor e | ?Ot heni r [ engt hwi selné

di recti on wbgaof hepidsemriademioound the rollers, and may be initially

stretched to have an initial stretch of a oxi mately 1% or. 1. 5% e.
Low nodul us bel Prigen jobler %%fbm%(]‘orggrlmofpflg% m@%éﬁ@h%g ae’??%‘ipﬁl%?%%rsgegdrmﬁ
ur et hane wi . m?ﬁﬁét% wﬂﬁjlnr{}fé R{l‘lﬁfe @Jlﬁ_ﬁ:h%‘oﬂ@M@ fSroiié AR Ul @tpReticl of kBe Fallér be

made froma ru material or i ke, ‘and nmay be simlar to the type of
bel t s 20conmektivead the shefipbaivhef Hireaniled tHoa excoapersamilario mentorigsd rpherdOaphi ¢

grz'zsi 2ngolsgiisélf§rﬁ igltve e teiE %ﬁ@o&*rng% gﬁbeh b&k‘ ?ntagf%% eog theer{?ﬁ)edjsmgrciaﬁryi Lol | er

from various sources, such as an AC powered motorized roller or a DC powered motorized
roller, such as a 12 volt DC motorized roller, a 24 volt DC motorized roller, a 42 volt DC
motorized roller, a 48 volt DC motorized roller or the like, as discussed above with respect to

25  motorized roller 20. Motorizéd roller 224 drives the belt strips or tape strips 230 around the
idler rollers 223, 226, which freely rotate about their shaft portions in response to the
movement or driving of the tape strips 230. The idler rollers 223, 226 may comprise
conventional, freely rotating rollers, such as the types also commercially available from
various sources.

30 Motorized roller 224 may include a plurality of tracking members 232, such as bands,
crowns or crowned shells or the like, spaced along the motorized roller 224 for engaging and
tracking the belt strips 230 on motorized roller 224. Likewise, each roller 226a-g may also

include a tracking member 232, such as a band, crown or the like, at the location along the

roller where a belt strip 230 reverses around that particular roller 226a-g (in other words, a
14



conveyor section 214. Driven roller 224 thus is positioned at the discharge
end of the angled conveyor section and operable to drive the upstream
rollers wa oshessbel t strips 230. However, 15 the driven PoTIEsn3/msy9 be
positi oned el sewhere al ong the angled conveyor section, and may be one of

e onor! eladehd SERREPHAL Y AANRLPEANALANL AR BAG ARH 280 sp A RO

affecting t cope o prlesent I'nv 1-on. i
conpri se aravetsingirpber fooh kapectivedbltasip) Aot exairped réller 3264 indlidv@a tradi@hd er

with a notor withih.the roller whjch is operable to rotate the roller
portion of @Fﬁge‘i %h for Eelﬁé@i’eﬁﬁ%i@%“ﬁ@@ H@?%éﬁtuaﬁ]é‘ﬂg mesanber 28héorbsltiseip  For
exanpl e, shay, ahd §PoOTRY ﬂrZ&ﬂlfgr AbhBErs %pstrigé 59&3%??%%\4%}} g%({egs%ﬂf ASewhere
notorized roller 224 may be of the type comrercially avail able rom

vari ouss soalongthe relierh, siscedhe diGepowaomschiiting milemsgaiovidé bwpoarfoathBGepowe dedot
nmotorized ro not rizeﬂroller, a 24 volt DC

|| . h 12. t
not ori zed er&.qrgﬁ?élgﬁé%e@%s@?%%(lﬁ{h&bpﬁwup treollery 48 volt DC notori zed

roll'er or the | Difing BperdiiSif; Uist6izcARONG 20U it 8MNG Ahivid vARHRE Rk 28F ehthi ©r
20. Motorized roller 224 drives the belt strips or tape strips 230 around

the idl er oftbecentinuppgbelpstgps dH) atd thuewitationef adler rabenst226 heconvshafticlgsor t i ons

in responseg. 1.0 t vement gr i Ml ng.,of e stri 0. The idler
rollers 22 I,SE%%E %ﬁﬁa?/&lrgroarﬁﬁolﬂspea %%y’gl?'letllgg?félz,w]a?(igagﬁpﬁ g?‘?ﬂ%%’recﬁ geélf”éa',uys uch
as theid ypesntauses @2WBHAE bath! fyr cnaeyiapheicles QIBnTg\éﬁg]eQ UEnQYf §eRFon 394 off from
Motorized roller 224 may 1 nclude a plurality of tracking nenbers 232, such

as bands, 2@ B¥psirem tensnereepts A3 Angled @weVTw@pti@p%Me@uap@wgieﬁ fer apstveRred ed
| ler 224 far ' ' j . i
ol ler 524° EEMREAE B cobfBSKISoh Bt Bkl SR o IPRRD Afle

menber 232betsmemthesolerbafithe angledinduct drdisdhidge copteyohsection.aBeciusabmied t he

roller where a belt strip 23Q reyerses around that particular roller 226a-g
(in other GRIVEEOT S§CHOR Wi BREe Ay epET Metoryzed 38, it 45 evisiongd featils angdsd be

posi t i QPGdcd;}*vlﬁ@ICQct@d?H 5 5 bRGerd: Yhe fé?x‘tf\ﬁfg? ??%?figég%ﬁina&tgeﬁ\gyﬂ{réoﬁ%F%& %a

reversing r er for a respective rexanp

i ncl udes amamaciniveypr argraheoriddith dmkminebd ostrablptQMacy aml indnct22fdled ficrhwdes a
tracki ng nmenber 232 for belt strip. 230b, and so on. The tracki ng nenbers
or strips GRS 05 SonEar AP CRElEEarARILY CHRRERE SITARIG FEPIILPY wrtne
since the gfhen portions of the rollers provide support for the belt, but
do not require tracking neans for tracking the belt around the roller.

Duri ng oper at i oRefermingnow ¢dFi®|1Rean apled wnyvepasedtion 2441 indndesshplotalicnphr t s

novene feet he, continuous, pelt stri.ns 23 nd us rotation of jdler
rol | er 26 Zzglf{eéeng é)eﬁl%glym@? I_ESiL&?Pea%qd ao‘?%gr_@h r‘%}é’& Rfsﬁ'l%zﬁ B A% 8‘3 F’Eouﬁgﬁ’ﬂ’%ﬂ’ff S‘gli*ﬁ 8_f
rol I ers 22¢heanflerepl lengthblRgs 220 Aabled@odvedSN&icAbh Y14 & £BRbhIMIBUSMANEYI Ng
path for conveying articles along angl ed conveyor section 214 off from
angled conveyor section 214 discussed above, such that a detailed discussion of the angled
conveyor section will not be repeated herein. The reference numbers of angled conveyor
section 214 of FIGS. 8-11 are assigned to similar or common parts of angled conveyor
25  section 214'in FIG. 12.
Angled conveyor section 214' provides a different angle of discharge (or induct)
relative to the associated transport or conveying path (not shown in FIG. 12), and includes a
longer angled frame 220' than angled frame 220 of angled conveyor section 214, discussed
above, positioned between the ends of opposite sidewalls (also not shown in FIG. 12) of the
30  angled conveyor section 214'. Accordingly, the belt strips 230 are routed or reeved around
different length rollers 226", whereby some of the different length rollers 226' may not define
a reversing roller or end roller for a corresponding belt strip. Such an arrangement may

provide for wider belt strips than may be suitable if each different length roller functioned as

an end roller or reversing roller for a corresponding belt strip (as is the case with angled
15



and away fromtransport path 212. Angl ed conveyor section 214 thus provides
for a powered or driven discharge roller conveyor section and

subst ant iablog/opasec| udes articles fromfalling between thecraish®esiof the
angl ed i nduct or discharge conveyor section. Because angled conveyor
section 214 jncl udes ri 0 tqorized roller, jt is envisioned that

t he angl edc%%'exgrf\?‘é%’raz @e‘lﬁﬁgﬁ ng_q?aﬂg discassed f‘quﬁS/erﬁ’[l? Belt stEps asmprved arapmd

i nduct cone i dteriSRGbile hrddhdr 1e8BllivE BRY RIREs £l d [%asseﬁ{etomeé BBy be
operable to conve%/ and induct articles froman 1nduct station or Eonveyor
ho)

onto car ri spesrtedt botreddlsr ndlevsandrny thawthendiffofentlengthnslbpars positiomdrietwepn the
system Re ring now to . .FIG 12 a | ed conveyor section 214' includes
a plurali t{l/lgjf’)ofrfzﬁgmgﬁfP%‘?gﬁtreﬁpgﬁtb‘f%en:aggﬁ%?s 226' and a plurality of belt
strips 230 reevEherafodd) ik Raldd @ukayor sedtondf thd fiesest fhvehei prbsiagt b rol lers
226' . Angl ed conveyor section 214' is substantially simlar to angled
conveyor s%@@ﬁaaﬂalbﬂ@nangwsh@tgdac@@wmgmf@cc htan anglicioapbwtinglpswating agint a
number o of "ARAREeThe BES TR sl sfRby B b RRF BT ngl S phrode igflefhERt's
similar orompabi®ot drivetthe diffeasig II@@EMI%ﬁyﬁﬁheZ@anOéyo%%éétidnﬁzif% ﬁuraﬁ?cL:f

Angl ed coné(féor Eec ion 214" provides a different_ angle of discharge (or

i nduct) rH&isglenglh helfstupsygeved asernd ithnmstnized rolles and therifferantiengibrokdsrown
in Fl 12)4 i r ' naled fra 220
of an ?I Oe d 2acfc;[ }nl€ g%e%ﬂeécétgﬁ %}i 351144@&% al(asc(? gg%g)g qe‘%@%ﬁ f}?eéjggsleﬁilpgl&eelgh%é[ e ey t%ﬁ e
ends of oppesitietosionewphdtislet at s disteirgshitnmarisportbith ot 2dnvalyidghRtl30f aagtisgor
conveyor section 214'. Accord{)ngl%, the belt strips 230 are routed or
reeved ar otATSPOTHRE FETERL O 1B, PHORD LR Fascopgy Behpriadersordd a traasnert gadh et

I engt h 1ol dokeyiR2 BathBRY sBRInedRftialSornd SRLS! o for a
correspondi ngé%l_e%?ast ri S é‘&?’ﬁ angpgrraég}émhtﬂ%a%/n%légf%\gi% é)‘??%ruo\%o glﬁe bel t
strips t haneseayinyentson thupprovides e powertidich drizent of mngtized nilleeand aibelt tanvegings

cnse 't h SRgretmieS e b Tsaierebioulngpbis 8T edrlelo e saslenbr oo
FI GS. 8- lllgndhelbacwsh @t alptshatintrfagd br e°&g|te: The BEIE Stﬁf)@&%&g@%&t% %)F&E[ e

nmotorized roller and their res[)ectlv.e. end rollers and at
bel t stri p¥ the ethesdibigeant leagthyrotlers positiened keitweansthe nitaizetl hellaytahé thedie§feetient

| ength rollar [ 5 d..bet n..t.he torized rolle t.he respective
end rol | erééfl ﬁ réﬂ%ﬁ@r él#og{r}%,sug (ﬁ\gﬁad/fl 5 850%%%@%‘?&a?% té‘f‘ g@ﬂgrlﬁ?‘esent

i nvention providemgss aslibsdidiahticts|iy 1eepbifeNSlesQfcdRehvoaayd Ady SHLhARE at
an angle for abutting or mating against a main_conveying path. The angl ed

conveydr B¢ MIBRURIEPATtHE firfa the Rritcateseddhe piehent inventon, ivdiichois éntamded to edr i ve
he differgped &1 BS? tllieogcloﬁé 5 &t aﬁg&d@@ gfaﬁgs, &8 mfgr%?et[eds a.e(:%E)lld?I{]g t4'Re Sriﬁ)éillajllég lof ty
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different length belt strips reeved around the notorized roller and the
different length rollers 10 of the conveyor section. The angl ed conveyor
secti on oWotohmegsresent invention thus may be operabl e toPcorsseyomudicl es
at a discharge of a transport path or conveying path of a sorting or -
transporting sysie or. na operabl e to convey and induct articles onto
a tralr[:s port pat ?ﬁ%%ﬂlb%‘i}ﬂ\?@?ﬁ/i"ﬁgh PPOLVERton P Wikchan exchistisarepesty anypsivilage
The angl ediscbiivey afe &Eatd afdlbwkhe present invention thus provides a
powered or driven or notorized roller and a belt conveying 15 surface

whi ch does not require special routing of the belt underneath the angl ed

section toy ali L t he. angl ed. nat.i surface or edge. The belt
strips ar el'supp%;%te}etggggggé%%ﬁg*) PRYFHS 8@3‘3%1361?"?1?1ggléﬁ?nweé‘ﬂ’g‘fqmﬁrﬁil %rs
posi ti oned bet wemitdrized nolle®nhd ediesbheldl@nsllérhRsHiBaREAbLY 8nd B e&PIker s to

provi de su(gPor,t Qf ar[i cles as they are noved al ong the %elt strips.
Changes an®Phesits fiflellssaad i n the specifically described enbodi nents may be

carried 20 out, W ki j i nckpl es, of  the present

i nvention, whi c%xx?rfstllﬁ?ﬁl%sen e é‘%ég célL{dloslmrcrllt l{lgtag(%éﬁﬁ%?ﬁlg&aqdﬁ lds%tgf)aépgfe ‘gpf’é roller,
appendéd claid metoriasd taltee bpingbperableco bl aighid belt hempvd atitles 8ongkaidpetent | aw.
16 WO 03/ 068640 PC'.I'ApU%O@éj/r 0381]% The enbodi nents of the present invention in
whi ch an €OV RIhPIhRavge 3 lovpmpdiipg gharagterissicavheraingaisl hedfis indtalbs

foll ows: Isrefehb BMRNSY di | i ' I ' |t coenveyaor
conprising: a rr%%%? i&?ed r %?lgérwgﬂgf %?&)Peggéstﬁ e%kg'%?@ ‘Léﬁenr%ﬁ gerlplgcr)eseivf: &8?10&%8

al ong and dsstmeders. t he opposite sidewalls; and a continuous belt reeved
around said notorized roller and said at |east one idler roller, 5 said
notorized roller being operable to drive said belt to nove articles al ong

said bel t 2.convenolt dvalydi ok blahi Rerdid it WERAY 5o RNHAGLE b # dnfrmuplier e 1

said belt is i.nitial.lg stretched in a lengthw se direction o elt at
| east 0. 75Uscphemoswidibdbattiedss | Yoowhandsaid teliriel reesed sronnd kaid solle?s. The bel t
conveyor of claim1l, wherein said belt is initially stretched in a

| engthwi se direction of said belt at |east 1% when said belt is reeved

around sai3d rolTiertelt dnvdyee obelatm ¢ ORHE¥RI salkll bel i it Ry MeeHSH Th 5 7 S
initially dzrtéretched in a l engt hwi se direction 1of slaiyd belt at Féggtsh?ﬁ%et 5%

when sai d Werton of saidkbdtatdeast hd s when said badt is reaved Froantetit rolbars.eyor of cl ai m
1, wherein said | ow nodul us characteristic of said belt provides at |east
a 2% stretch characteristic to said belt. 5. The belt conveyor of claim1,

wherein sdid | Gilertetiwonseyohaf elaingn j whéreinGhidIaivinsRills chaf-RWEES ofdaid BASt A

4% stretch charac eris%ctosid bel t . )
provides at least a 2% stretch characteristic to said belt.

5. The belt conveyor of claim 1, wherein said low modulus characteristic of said belt

provides at least a 4% stretch characteristic to said belt.

6. The belt conveyor of claim 1, wherein said belt has a width which spans substantially

the spacing between said sidewalls.

7. The belt conveyor of claim 1, wherein said belt comprises a plurality of belt strips

reeved around said motorized roller and said at least one idler roller.

8. The belt conveyor of claim 7, wherein said plurality of belt strips are reeved around
said motorized roller and respective end rollers, said respective end rollers comprising

respective ones of a plurality of different length idler rollers arranged to define an angled

conveying section.
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6. The belt conveyor of claim1l, wherein said belt has a w dth which spans
substantially the spacing between said sidewalls. 7. The belt conveyor of
claiml, woasesssscai d belt conprises a plurality of belt ®CTIU$e3/038¢eVved
around said notorized roller and said at |east one idler roller. 8. The
belt conveyor of claim7, wherein said plurality of belt strips are reeved
around said notorized roller and respective end rollers, said respective
end rol |l erg conmpid sl @nvéRTREEL i i | length
idler rollers arranged toﬁgef i Inaielﬁghwg%gllng% l%ggér%%%fﬁéws@&aﬂ%gﬁfgws e
03/ 068640 ENPrsE0s) Bdemboe: otiiereoflseidtdifemntdyngth ofllers posiidhed beeveehRaidt | east

some of saj i .belt stri re upported b t | east_one ot her
of said d%&gﬁgﬁ I%Ilﬂ(e%lg Cfl;all ol TR V?)S@f‘i"?%ﬁé’ﬁ%‘@t%\k@ﬁ S ed% spigibrabitypiibslt) er
and sai d rsagmective end rollers of said at | east sone of said plurality of
belt strips. 10. The belt conveyor of claim8, wherein at |east one of
said notorized roller and at |east sone of said respective end rollers

i ncludes gqpl urgld ' evy. ces erable to track aid plurality
of belt sttt ps o Sl Byt f EELARREVRGER RGP e o Bt

some of  seing afesideedpievtiveasd rolérk dictuded & plubkiety BEbrhclEAPUSNHESs PbrabledoRatl:
wher ei n saic(i1 r acki ntgq?ﬂevi_ces conprise at |east one o strips and crowns
around sai’ @R RERQL BsHStaRs ansall gideast pueeaf spig meteriggsiroter anskat feasioromendt sai d
respect i VeaRNdsgelliv €&t rofigrs. The belt conveyor of claim1, wherein said belt
conveyor conprises at least two tandem zones, each of said at |east two
tandem zones conprising a notorized roller and at |east one idler roller

and a cont,,nuo elt reeved.around said notorized roller and said at
| east one litdl e?ﬁ’re&ehé?f’%“’%!’ 0 él%é¢j=twl%96%é§lértra§hng dgyigesicpmprise ekleasteae of of

said at | eaf dWRrdARAGMAOARPar IERELIEIRSa Rl SUSCOROY 1Y Ehd & caid

operable to detect articles on said of sald Zone. 1

conveyor @&#spe¢taeranglzollers] udi ng at | east one control which is operable to
control said notorized rollers in response to said article sensors. 15. The
belt conveyor of claim 14, wherein said at |east one control is operable to

sel ecti vellp. corthe®kltahebydPbOslhBL Y, w@réiﬁrséidiﬁawc&gﬁ&g?eorhgris%g%ﬁe%tgéwg' €

sensors to provide accunulation of articles in zones sal elt
conveyor . tangenpenes, speh efmaidatdeastiwactandam 2dnes whimpsising aanatorited roHat andng

control i $..0PS{A81.8 rdiRr GRS Lk uﬁﬁ% elﬁ%%%cf;)atzrﬁlgt}dr s%% I%E)to?ifzef ?oﬁ{ér grfld ssa%ii gt at

| east two tandem zones I nhdepende
least one idler roller.

13. The belt conveyor of claim 12, wherein each of said at least two tandem zones

includes an article sensor which is operable to detect articles on said belt of said zone.

14. The belt conveyor of claim 13 including at least one control which is operable to

control said motorized rollers in response to said article sensors.

15. The belt conveyor of claim 14, wherein said at least one control is operable to
selectively control said motorized rollers in response to said article sensors to provide

accumulation of articles in said zones of said belt conveyor.

16.  The belt conveyor of claim 14, wherein said at least one control is operable to control
said motorized roller of each of said at least two tandem zones independently from other
motorized rollers of other tandem zones to allow for accumulation of articles at one or more

of said at least two tandem zones.
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motori zed rollers of other tandem zones to allow for accunul ati on of
articles at one or nore of said at |east two tandem zones. 18 WO 03/ 068640
PCT/ US03/WB8196861¥. The belt conveyor of claim 1, whereinPE€AHOPISYERYOr i S
operable to accunulate articles on said belt. 18. The belt conveyor of
claiml1l, wherein at | east one of said notorized roller and said at | east
one idler roller has at |east one crown for tracking said belt. 19. The

belt conveynr ofhehed dbndeydt@f eding, %eﬂeﬁ?s%‘id %ﬁre%l‘ 193 r%l@?@a&%ﬂﬁeﬁ@ two of
I'er

said notorized roller and said at |east one id or supporting
sai d conti%teglgsomedid belst ween the two rollers. 20. The belt conveyor of
claim1 including a plurality of spaced apart support rollers supporting
said continuous belt. 21. The belt conveyor of claim1, wherein said

mot or i zed ¥l | eFheclmipsdnsegora claith @1 Wabreirthitilyt@t S GFsalNBbRBLE] foflef Q{@sta?d &

roller portion of said notorjzed roller relative to a shaft portion
saj d not orlfastgns wllgraplleryiys at least one crown for tracking said belt.

19. The belt conveyor of claim 1 including at least one slider plate between two of said

motorized roller and said at least one idler roller for supporting said continuous belt between

the two rollers.

20.  The belt conveyor of claim 1 including a plurality of spaced apart support rollers

supporting said continuous belt.

21. The belt conveyor of claim 1, wherein said motorized roller comprises an internal

drive motor operable to rotate a roller portion of said motorized roller relative to a shaft

portion of said motorized roller.
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