1 14 July 2006 BELT CONVEYOR CROSS- REFERENCE. TO RELATED APPLI CATI ONS The
present application clainms priority of U S. provisional applications, Ser.
No. 60/356,045, filed Feb. 11, 2002 by Cotter et al., and % r %ﬁ@

60/ 424, 629, filed Nov. 7, 2002 5 by Cotter, which are her& ?“W %or at ed
herein by reference in their entireties. FIELD OF THE | NVENTI ON The present
I nvention 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 with respect to a conveyor or
transport systemto induct or 10 discharge articles onto or off fromthe
conveyor or transport system BACK ﬁaﬁéﬂﬂE‘INVENTICN It is known to
provi de zones of rollers along a ro ; Where each zone includes
a motorized roller and £ROSS-REFERENCEIT) RELATEDY APPMOATIONSNg rol |l ers. The

notorized rollery ical.ly operable .fo jve the idler rollers via a
plurality of OriWSZ’%%%ﬁﬁﬁ#ﬁaﬁan 2 Py rq;ﬁ'%rpr?‘ﬂs’l&‘??lﬁﬁﬂ gtions, SepiNaar | n
the zone. Ec¥B550M8, filey Feie 1n;mmpepmaﬁ&ﬂei1?1graﬁas&!.motso/fﬂgszg}mamoﬁrf,bléézes on
a particy ar Qr,.zones oy 10 gener y .continuous|y convey articles

al ong th zolﬁ'égoq%f’“fm %ﬁ?‘&ﬁy’Eﬁ?fg%rﬁw.%emﬁéﬁen%@ﬁh?wm%onveyors are
not suitable for certain appli cmmpmmgﬁonveyors are desired,
such as for conveying small articles ICh may T1a between the rollers or
for applications LAf@FEeH inyeptionsslates generaliyito benveyers ands chopdpasticulielyj todeltf or

ot her r easOnBnvelom0 The Wb idviRtidi Mol rhifel | rollees and fhe
articles bei nge%pnveégd tglgr Qt%g:%égﬁlh%%?%@ﬁ%ﬁ%ﬁge etﬁg{longaﬁ{l%l e
for provi di rfge BRsttioned atangngletwithaespedites caiveyny oatranspart Eyseeth orindietds ned
‘section gf tcﬁg%h%rgéht‘ﬁEeQP@X%}(gﬁ'ﬁo%{W@é G oJ e L NVENT] ON The present

i nvention provi dés a &2 conveyor war e g FE'%r conti nuously 25
conveying articles along the OUNEY OB or zones of the

ones, and may plidS kap G bR e bl dpnec vl couvn aiperagert ABoor &
decl i ne. Thénghudes e nfotirived rdllepmndu slivialgDf @l Fredl9 RMEHR ToMRE. CThe BMtOizal Ude a
plurality of ,,segnents or a@entgéﬁv%sgh of -which includes a continuous belt

routed arouftheR? % QRyT kiler rolfezy-via g pluralily ofRaingseonneating gashey or

i ncl udestsa wolledtd arudjdcent!rllerdithe 2bnd. FRASK zdHB Sndy bk SHide: frﬁlaﬁtgf opeffleTBY Pe -
| ndependent |y operable to nove articles along'the bg t conveyor or to

accunul at e Qe ariple,prua partichlsrzopg onzemesas fegenefally kentisapuslyonvesyasticlesThe

present i nvalbhg € z8nes of the roller conveyor. However, such roller conveyors are not suitable for

certain applications where belt conveyors are desired, s;wh 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 ariicles
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

accumnulating 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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14 July 2006 al so provides an angled belt strip roller conveyor section
which is positionable at a conveyor or transport path or system such as a
belt conveyor or a roller conveyor, to induct or discharg$ ar}i es onto
or off fromthe transport system The Zngl ed conveyor secti®ruly i ses a
plurality of different length rollers arranged to define the angled mating
end of 5 the angled conveyor section and a plurality of different |ength
belt strips ﬁl%"dveﬂd%ﬁranraéﬂéébelbﬁip paler conyarat sestion milichliepositidnebls atancbniviyor

torized [ ' t,] bel t
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rol lers tso ribeanghsd donveysr s@ﬁﬁﬂl@dtd}ﬂuiﬁﬁiﬁof@ﬁi&éw}%ﬁgthmsﬁ?é teet@Boronted\or
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characteristie of the belt may provide approximately a 2%to 4 nor-e
stretch capadpieriapd atjeast preidler eillespositioned albeg andibetweewopposithsidewaliswfthgor may

conpri se t WeoffeyBPid Z@Rfimout Bite Re i arRid iIGRERA] MnleY anc?ﬁxg rlcg%l Bug%e2l | ow

for accurmul ation of articles at one or nore zones a%ong el't crooﬁveyor.
Each zond® nagilars cThereotarizedrollerlisonsebloto drivkihe belt srouptthe bllers to nstedeasticles

articles on ' Z0 er.eby. t not or,i z roll er
of each zoné’I oIBg t%géeetrltaq%{“éet’{aﬁ %@%ﬁ%&%ﬁ 1{%’ Pﬂ@lﬁmsc%?n%ﬁdqﬁ% nfﬁrqeiagfﬁ%r
appl i cat i on approximsataly g 096 Veditiakdttetchan el in 2Rndwisediddckivn of 18 bE Wwhen the

I npl ted at | degl.i ne, dr b
oporabi e o el ety BEBE e ol ol B oSt Serrbteriefi Rty ¢ he
bel t conveyiray pregiddappapinstlly@ 2t 498 dr SbakstoR Eaphbifitcor cBardetbAidi 18R tbag ki ng

apparatLi at an | dt’ét of a tray handling systemor 'tray nanagenent system
at a mai't sort at i-8f PHELOBNE oy may Fomprise {p 9B morezqness Whigh may jba indenendsutiyt

conveyor Maypdeble EPAIRVERE SduiiaBbn SF4rBALAR bR: bIRGE ol ajdgj; B {;c cagxﬁgagel t

| oadi ng or ynloading articles at a trailer or the b

conveyor na ong gy dnslyde g articlestensor, whiph isenemblets, detgct artictes oxf thedelt nfthe he
scope of thexsPéchivs Bbnel AHERSY ' present
I nventi on, g‘ggel t acl?urml atyoifﬁggg?gr&igggsﬁeg%p%% %gggggénmg%ﬁgﬁgﬁ%gwgast t wo
t andem zone8ensetre thy particular applisationefabe ssgmpntedlendt canveyot.ori zed rol | er and at

| east onpg idler ] r .at_an tween the osi t 30
sidewal I's, a co npﬁﬁéﬁgg’ tgéeﬁl@éﬁvgg&%& §g nglfrﬁeélg?gg??ﬁ? 1ERf ¥ ‘f “Aff The at
| east one i b¢ eperati¢ tosccunandate atticles as thednelina ot dezlise. Tynivailly BRitRR|cBn¥egoriet ect
articles in ong. . The, conti puou belt of ~each of the fandem zones
conpri ses alqtag%g r?éecfgliﬁﬁtso fgﬁdaéi?f@f 8&@??‘&’?‘ “ﬁéﬂsﬁélfl?g fnpagafysiat u"té’?ﬁgﬁlﬁ hed in
a | engt hwi shardling egstennortttaytnidhafedhdnt siistenC@Sime) s6RMoNAOREE PRIfhrthe ' eeved
around t heenr ol.l er sd@f‘tg]?ﬁ{ﬁﬁel t accum;ll)eat or includes at | east one control
which is op& Wvisioned &pnvepor may be implemented on an extendable loader or unloader
25 i;c:Jr 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

(L

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



3 14 July 2006 notorized roller of each zone to drive the belt to convey
articles along the respective zone. The control is operable to selectively
and i ndependently control the notorized rollers in response to the article
sensors to provi de accunul ation of artBcles in the zones of4uHY

accunul ator. 5 According to another aspect of the present invention, a belt
conveyor conprises opposite sidewalls, a notorized roller and at | east one
i dl er rol | ermgtprizedaeliey ofieashizene tetdrixe the bolé tavsmneyt drticlegalong the respativezdne, a

cont i nuous tized raqller the .idler roller or
rollers, angﬁJ gtcm[‘l%ogs &ng{g?e;&rgg ?lc: eeggaéllgénrdég%lg% IcgnF@qg%ng’Fz%‘fﬁoﬁﬁrPé% on the
belt. The mredporseetheraptidlesensmsirprovde ascumnlatomal artiabésdn thepenaif thettelt

rot at ably dri(\:/e@trroller portion 10 of the roller relative to an axle
portion of RETOTMer. The notorized roller is operable to drive the belt

to convey articl égcatingdo butthdp@bpectoiheaiaient ik Rtiom alelt €686 dofipribss
selectively o eraﬁl e | n response to the article sensor or sensors. The
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positioned al in transport path to convey articles, which are 25
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e Lk A ke S o
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arranged i n;326eRYl Nitil o200 hRusd 8 forfits>"9
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 anglqd 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 lfgst some of the idler rollers have different lengths from the other rollers. A plurality of belt
s&ips are reeved around some of the rollers. The diﬂ'er&;lt 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




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 reeved around the notorized roller 4 14 July 2006 and different ones of
the different length rollers. The belt4strips and the rol | dfJubefOOR a

belted conveying surface al ong the angl ed conveyor section with an angl ed

mati ng edge posj.tionable adjacent to the transport path. The notorized
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provides a belt conveyor which may have a plura
oper abl el%oﬁb%fea?ecg‘é%fﬁﬂﬁﬁs, each of which includes a continuous conveyor

belt driven by a &gﬂs ) may_.operate t.ogether as a
generally conti pl%%gflgl r n%% 8|‘%D§°8§@§§§1ﬂ%?@“ﬁ3%ﬁ“§5’éﬂyﬂa efﬁnﬁﬁ/i dual |y
_?_?] an accutrrmpmo'?mgtshon()é)i%ipﬁm%&ﬁh%l@ﬁﬁﬁd@ﬁbﬂgﬁ%&:ﬁ?@ms@@cﬁpr?].
e presen . r oyi a.zone C r ed ,belt conveyor iC
may operate r?%%%#%ﬁ"%&%ﬁﬁ%@ eﬁogfeg' z@ﬁ&%@ﬂ&'ﬂﬁ ‘&’é’if“ﬁeﬂﬁ‘é‘?ﬁh AaYhHut
with a conveyeiddrpptoximmelyd 26 46 of Mero ¥Rtk baabilitydr cBiradBistic® e bel@! | er s

r at her ltsharémwith multiple Orings or the |ike connecting the idler rollers
to the ndtof #8d roller of each zone. The belt conveyor of the present

i nvention thus i Thesfoediie mésearimiton biovlleSPbdf donblyds whith@hyHaGs b Pty
decl i ne. Because th not or ]éed roller of each zone 'nay only contr r
drive a smal m@smu %"é‘é’r"%ﬁﬁj) 2OBRS 08 segmieats; eagh ofkichingludesa ednginways convewer
rol ler is mibgi Bty alrotBfidiriferd ThO BEHRE mak b tgéﬁmgw orized
roller. The angl ed gonv_eyor section of tﬁ(lgypgeé%éf]d |%11\C/)%r?t on p’&ovi des a
subst ant i al CYRUTUEHNY WOBNE belp eonveroren mag pherge individunlly as amaccamylating eihveyor
abut ti NngheOr wWilizoAdcmBal fdlnhito Yl fransport. path..The angl ed
conveyor section incl udestpa rm%?g%/(lﬁzsg fsbl%ﬁgﬁlre\ﬁﬁﬁn?c i onég‘%rpé%‘fl%esta&oﬂ?i ve the
different | epritolled belt conyeyok whinh raayryipechtecinsizyilat mandr ia0® zotistbontrgllediréllert y - oOf
different  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 substantiaily
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 whick 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

a1 {



| ength belt strips reeved around the notorized roller and the different

l ength rollers of the conveyor section. The angl ed conveyor section of the
present invention thus provides a powered or notorized roller and a belt
conveyi ng surface whi ch does not requi 5e special 5 14 Jul y4200620Qfut i ng of
the belt underneath the angl ed section to align the belt with the angl ed
mating surface or These and ot her objects, advantages, purposes and
features of fWP@%g?ltmmMeangl!deSIBctimdmamrahphclewﬁhﬂmmngle@maﬁug of the
fol |l ow ng spgﬁﬂ%égﬁ%égn in conjunction with the 5 draw ngs. BRIEF
DESCRI PTI ON OF THE WNGS FIG 1 is a top plan view of a portion of a
segnent ed or zonethdsehnd ethenabjeots, advantages opusisosescand fedtueef thé SRSt inventRIAL | ON;

FIG 2 is a of the rti of the,belt conveyor of FJG 1;
10 F1G 3 1ol BB YBR i uBln 5y ur R e Rlering SpoRiSRS RGP CRn R B esont
inventiony &h@ingd. is a perspective view of a belt conveyor in accordance
with the present invention, FEl G 5 | pl an_vi ew of the belt conveyor
of FIG 4. FIG 6 is a sideBREE ot IddON (O FHE DIAWINGSyeyor i n
accordance with tie. mriﬁs%tplan%waf/@ﬁﬂrh&{bfas% erfted 6 Andd B ShiayBL 0N Of
anot her belt. conveyor in accordance wth the present 1 nvention; G 8is
a pl an vi ew ¥romlanceyythcthe prepent investions ol | er conveyor section in accordance

with the present gipve ot e conveyor
of a sortation systemﬁgdggeﬂ?%ugggf&kgmgﬁ ?lé’%'/lé W"SP fﬂ}é angl ed belt
strip rofler convﬂ@oﬁlssfeadﬁdwmanI&amng%l&uWWMepfedemmEﬁidnpn of the
angl ed belt stri e ve nof FIG 11 is a
sectional view 019?I Fhléksas{n%%sg’gc%‘é vgcvg?ff tr°8f’Yeé'Pr %@ﬁ?f’é%?e %ﬁfl}ecﬂ‘iesf’%?ken al ong
the line Xl -ipentionf| G 8; and 25 FIG 12 I s a perspective view of anot her
angl ed belt stri o] copveyor ctlon in accordance with the present

I nventi on. DESCRI %)‘5 %E‘%RE‘F‘S ‘Ref erring now

specifically to tHi@. 6isavdidigdevatich 6fi@oihks Bbﬁ%ﬂﬁdg&ﬁn%ﬂ@ﬂ%ﬂ@ﬁhﬁ tidgpiseed

therein,_ a helt .conveyor or belt accunul at or I ncl udes one or ‘nore zones
or segneht s F¥FHODL

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 PREFERREb 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 ggsitioned 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




30 positioned al ong and between opposite sidewalls or side frames 14, and
I's operable to convey articles in a direction of conveyance A (FIGS. 1 and
2). Each segnent or zone 12 includes a plurality of roller gﬁglg éb
continuous belt 18 routed or reeved ar6und the rollers 16. E ¢ @ ted
segnent 12 may be independently operable to accumulate articles on the

or to nove articles in the direction A onto a next,
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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
the motorized roller may drive the roller directly, or mdy 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
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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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 scgn;ent 12 and/or to temporarily stop the
ﬁ:ovement 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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a belt 1 18 eolldr conveydyisiider 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




sensor 124 positioned at an end of the zone. However, the nunber of zones
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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
‘etxemplary 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 l:ie 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 operjclted with little or no take-up or adjustment being
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and positioned around the rollers of the conveyor. Low nodulus belt 118 may
30 be made from urethane extrusions or urethane with polyester or nylon
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actxvated or deactivated by control 126 in response to a corrmpondmg article sensor 124, or

25  inresponse to more than one of the article sensors posmoned along the conveyor, to move or
stop an article or articles that 1s/a1_'e present on the respective zone,.as discussed below.
Motorized rollers 120 thus may be directly driven and operable to selectively and
independently convey or accumulate 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
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articles on seifes®i e of nidte dfife REARRNbS0REs AMESDnIEyokN
Optionally, the belt conve magﬁ be op?ersabl e orrtlgan}| %8 | ne ‘or lgfecl I ne and

may accumnul £PBVEYPE maY beopsral %Wén imisflingor d@line anfohy arenmilate;agtiolegroptike incline
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to nove articles, such as upwar
requi red by opergblaite mowe Attidles,isuch a;mpwmdta@mg afl elieé, @8 ¢he atﬂitﬂaessamlﬁfeﬂd)y&r

zoned bel t %Weg{n&fthelae )g{e%ls_ent i nvention provides a

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

36 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 rpller may be minimized to provide a

Ionger life cycle for the motorized roller.




plurality of independently operable zones or segnents which nay operate
together as a 25 generally continuously running belt conveyor or nay
operate individually as an accumul ating conveyor with zone’ co tééﬁ and
phot o eyes.- The present invention thus1igrovi des a zone E?HHH Bel t
conveyor which may operate in a simlar manner as a zone controlled roller
conveyor, but with a continuous belt around the rollers rather than
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conveyi ng system 2 pain. (.13 conveyor or transport “pat 2

I ncl ude
(shown in ph%?ﬂ%ﬁ} H“"EF@ aﬂs"}la&i@ ofi firptesidowall 246 andpneead 2i8aefisgeapd sulswelb §18.
section 214 piesisideqsies ] - YR . 212 and
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218 and an ; [ L L between a nd..216a of
First sl downpr S GRiE LN, LS SonrBE I h AT sRAS 80 nile B e Blone |
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opposite shaft enéé)lr@% s%ogt%ngﬁgmsag'g%?ud&aﬁw\éﬁqgéﬂgﬁ%?wgeﬁﬁﬁﬂt %"‘E’SW@FC
section 214 pevablahiongranspog path 212tantd opedble tdisihgrad Brticled GRtoRRY AdgA ceRRybO
provide an gpgh d%}gon eyin sucrlfaae at a side of transport path 212.

Sorti ng systemogll r?ﬁyl |aﬁt(’:‘i?°(§ci’8 ﬁaIBP%ﬁsé‘fEWWegS?PPYF&a&%grth%lﬁ@%ﬂ’?fﬁmthshovm)
which are ri2aHhe sarting cartisgeo s compidein? kiowisbreReha s, keondis 3Ehagge
section 214 as the articles an

articles onto t angl e nv.eyor ¢ | |
carri age$ arpéostspg?ﬁé’gg'ist ‘g‘)d‘% IR FERpshalisagers s thelikeswithaut pfecting thezscoppres the

sorting car rprégaSinveaios ONRErh SR8l ,%Wm S0 i ) BSHRSvinS YGR gt
trays, 15 cr ﬁﬁtijfelt sorters, dg_uble wi “dt h cros’g%eiit s%rtergl,ngor cﬁga‘{";lé(e,

S
wi t hout af f SA¥PHEe PHEverting meehanisms or ghossenthe likemdrich arm moshlle tngtidd or divert -
transport pakticlesbRingRy 'ﬁ,éath iB% 8 e hawi.n di scharge or
di verting nmechani sns o]r1 sﬁ%éelg orgtcﬁ]g%ﬁ%%e |§{11tfoﬁee&n véibﬁg]éar %cod’ﬁ?%? or
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present i nventi on. g%%%?%%@%’?%?#&%@ﬁ%@ﬂﬂt‘&‘ﬁ’&g e’ﬂ)‘gflp%g% M th

one end 2l4despectamtransporepath 212, to wegiechrtities itraBgled odrveyviisbetida 214.t An besiy €

conveyor e ST SRR BRRNE Ylelt? iR a8 gy b Sh Bichor Beamitiey Fryosoe B
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
r?ller 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 2‘i 6, 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

i
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or a discharge station or the like (not shown), w thout affecting the scope
of the present invention. 25 The rollers 222 of angl ed conveyor section
214 include a driven roller or notorized roller 224 and a R\Eﬁa#@%y

idler rollers 226. The shafts of the radBlers may be mount ed % hol es
or apertures (not shown) in the sidemalls 216, 218 and/or at the nounting
portions 220a of angled franme 220 may be nmounted to the sidewalls 216,
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shortest 1ol beferAdRGRe sadiesih &he iﬁhﬁmﬁlécirtaﬁéma nla%%hkbuﬁte&%laﬂw%éém&%@érsg thus

conbine to form an angl ed conveying surface along angled frame 220.
si ngl e ndfroft®:ai 3@?”%13139\}?@64 225 re Fpgpviyac W&@ﬂwﬂ%mﬁéﬂmﬁﬁﬁ unct i on

of angl ed fraBodidéiks 3014 gSity SI devvaII 216 to provide a conveying surface
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conveyor section é&ﬂledﬁnmeéﬂo Wﬂm@sawn@nglpbbmmhzmdscﬁl&,@é&eeﬁsﬁdewaﬂhéléarre
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il Iust lr3 at ed smastbtiercelons. Sliafl?duﬁ&nsafﬂazgxtenAmgwm ﬁ‘unamglezmxmmemﬂfecgtfeﬁm
angl e betyuee 8a.,0 udes  a
plural i ty\ggf Ql?agh%gggfrir%ﬁtq elél%F'Eougrﬁ?éd PFEERY %neglge’éeﬁ% F’t s 220a

spaced t her eadmeging Siv&ices siitpnedrtpath?Z)d asd angledl copveyoiisebtian 1ding hedotits ame 220
to receive th shaft ends of sone of the i rollers, 226, and, gre

bos! &1 aned oBNEE WA tis BaTHatist by by e olibF bubSyer s bl Aneled: b 212
and angl ed caamepod a&Eﬂiaﬂ@ﬁpp%ﬁéZﬂﬁlﬂ?m&detaﬁupp@%ﬁﬁﬂoﬁrﬁat%ﬁéﬂ uefad/eyance
of articles %é m one of t-he_¢conveyors to_the oth rame 220 and

shaft suppor ‘Z@‘ﬁh Fay be resitipned atthe snde pf ﬁfﬁﬂlﬁfstzzé? §P‘¥P%Wh§ﬂ&%ﬁpf§¥iﬂ? ace
220b whi g NMByppBR aPME 'gEﬁeQﬂEQnﬂguIaPEre@ﬁCiﬁe &ld of QéacherlhérQQé anddfkel 28 Whial wheel

228 to provi de 20 support at the generally triangular area at the end of
each rol | er ouldgthervyse b openg Thisiigbest shown ih BliCh a3 withaefbisneste anglhtonveysr best

shown in FI Geeclign ¥4, il 6a66. L © angl ed conveyor
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 arourid 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.



section 214', discussed bel ow. 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 ;g@iﬁé 25
al ong angl ed conveyor section 214. Each4of the belt stri ps'I §0¢1ave a
different length fromthe 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 exsiidcassedaboyngdthiredpedtito bdlt 18y bdlBaaps 230 mayutoegries a fomeved
around driven [oll.er 224. ortest idler roller a ile .a.s nd
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made from a OHBBEF S“ﬁﬂ?’é?]r‘th%‘fent"‘HLef P?‘k&“s ‘éﬁﬂswdﬁb’%% B‘l’?&%ee{naof fhs @&E&é of
belts comelai@ok YecB¥RhdddPefiblet0 Bt thé a?see&ﬁ SOIRES vaathE GBI bisis 230. Gl
arts and letter 'mail sorting. In the illustrated enbodi nent, driven rtoller

224 is pbsi ttheddwngolleepybepssiiencd sisewhere alapethe aogled ¢qnyayos SeFtomyang BRY PG| | er
224 thus is PRGN otk &1MbdHanlRriRnchedvitiANMEsahe S€CT i on

and operable to drive the upstreamrollers via the belt ’strips 230.
However, 15scopreofithe present wvémdionmay be positioned el sewhere al ong the angl ed

conveyor secti O”’Dﬂgﬂ?‘2%“??%25?9%48%3&0%&%&ﬁ%‘eﬁ%&%%@&#ﬂ% et he

angl ed frame portion I'ng t scope of the present
i nvention. Dollerewith oiotor wathih thewolleowiich Be@perable tamotatetie rallet portios ofthe odlery

notori zed or | i ve r.oll Wit h not or, W.thin t ichis
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commer ci al | yIregAAYios surces, such as an 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 voit DC

motorized roller, a 48 volt DC motorized roller or the like, as discussed above with respect to

25  motorized roller 20. Motoriied roller 224 drives the belt strips or tape strips 230 around the
ridler rollers 223, 226, which freely rotate about their sl%aft 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 rolier 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

I i




from various sources, such as an AC powered notorized roller or a DC
powered notorized roller, such as a 12 volt DC notorized roller, a 24 volt
DC notorized roller, a 42 volt DC notorized roller, a 48 volt DC notorized
roller or the |ike, as discussed above1Bith respect to 25 hhtN2@QB rol | er
20. Motorized roller 224 drives the belt strips or tape strips 230 around

the idler rollers 22 226, whi.ch freely rotate_about their shaft portions
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transport path 212. Ang| e‘g]g onve&%&ﬁtgogc%%yocﬁg?ﬁe%@ucg?oﬂ?ﬂgé@é?%apowered
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driven or nosystenzed roller, it is envisioned that the angled 15 conveyor
section of the pr nt inv | may copprisée an induct conveying section
to a maine conve}gef%ggflgP?‘gﬁ%wgz’ﬁgﬁﬁglﬁ‘ﬂg’wrﬁﬁﬁ%%%ﬁﬂc@dﬁ%ﬂB@Yf‘%@yofand

i nduct aed i cdiéfereht length Follets2d6'Gind § PREAIRN ofBeltGRIPSQY O fec Rl PorAPaHRHURS sl ofONt O

a conveyi ng surface of transport or sorting -system Referring nowto
FIG 12, an 3 %&%@H&@Mﬂ - i AplalcenveyaE saqie2 14’ ip Fubstantially similago

di fferent | engldd cofbdysy @?ﬁ’&ﬁmm&@e@w&é} Ishdn¥infa dehdd dildubdich SFfe Lifpfiaed

around particul ar sets of )
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 2 14, 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 22'6’, whereby some of the different length rollers 226' may not define
a reversing roller or end roller for a correspondix:g 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



.the different length rollers 226. Angled conveyor section 214' is
substantially simlar to angled conveyor section 214 discussed above, such
that a detail ed discussion of the angled conveyor section w Ii &5 be
repeated herein. The reference nunbers1ef angl ed conveyor 1§e’é‘¥£ ®14 of
FIGS. 8-11 are assigned to simlar or comon parts of angled conveyor 25
section 214" in FIG 12. Angl ed conveyor section 214' provides a different
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may be operalighehelteltavithiy arildd BARE saifacd &E«fg%h%gﬁelpimfs drk ?&b@Bﬂé&@p&%ﬁ% or
conveyi ng path of aﬁrtin%g&{ transporting system or nay ‘be operable to
convey and i%gli'?c‘fthg TP rgllgrs pesifinngd betwpen the motorizedwodiyt and theaebpeotiven

sorting or t@awﬁg’g‘gﬁ@%ﬁdﬁ°f%1@s}?fdﬁga&qﬂ3‘%&%f°ﬂ§%%ﬂeﬁ§m%&tQﬁd present

i nvention thus provi a powered or ven or notorrze a belt
conveyi ng 15 sur fA@egeiandmodifications in the specificallypdesiribed embbdiments naly be chieibd
under neagoh tewih&l { . al | he, belt with the angl ed mafing
surface or edge. Trtlggpbei téfg@?fﬁggmg?l@eggib%gpﬁege&twe%&w lst’F"?“%'idH%

di fferent | divgted onlybychesqope of the appendeetobeinns ab terpigied hidoeding ) the prissisled dre
respective pgﬂqtlw,! |l ers to provide suppqrt of articles as they are noved
al ong the belt strips.




Changes and nodifications in the specifically described enbodi nents may be
carried 20 out without departing fromthe principles of the present

i nvention, which is intended to be limted only by the scope of th

appended clains, as interpreted according to the principled4 G#HY%%@@nt | aw.
510 15 20 25 30 17 14 July 2006 CLAI M7 "1. A bel t conveyor havi ng opposite
si dewal | sCLAIMSI belt conveyor conprising a notorized roller and at | east
one other, roller p05|t|oned al ong and between the opposite sidewalls; and
a contindous belt reeved®aPEdkdCOBVEYRSt BAViBE PBPPEitandidendlas,| east one

ot her rolglzgn, bgqtdcggyggb§e nggan heing operable to drive said belt to
nove articles al ong sai bel t conveg said belt having a | ow nodul us

characteristia, motiheised salaebehndlatlméhsalbueSthéﬁhedllara | engt hwi se
directiogﬁgf sai d be t at 3 Bt 0. 75% when said belt is reeved around said
r

rollers 1ER8Eg) ¢ 889v39 §FWerRi ke ORRePild sidewabdps mBdinitially
stretched in a tengihubas Hél@ckééﬂeafa§éhﬁd Qﬁi& ﬂ$t5§EEEdlf%¥@89 sai d

belt is reeved around said rollers e belt conveyor
wher ei n €BAdsakd| ati depptt papl 9tbererchddr, i sadd| mogohiied dolmetlon of

said bebhif 5 a e s, reeved_around saij rollers. 4.

The bel t cénéeb§§§%?iglg%ﬁ???vghégegnkéék to| B ot ﬁggﬁﬁaﬁ eherfatdc of

sai d belbe@tocodeeyar,leaid bBelR%havingch ThArasdeLhSt tRatactatdsbel! - -
wherein said belt is initially stretched in a lengthwise

10 direction of said belt at least 0.75% when said belt is

reeved around said rollers.

2. . The belt conveyor of claim 1, wherein said
‘belt is initially stretched in a lengthwise direction of said
15 Dbelt at least 1% when said belt is reeved around said

rollers.

3. -~ The belt conveyor of claim 1, wherein said
belt is initially stretched in a lengthwise direction of said
20 belt at least 1.5% when said belt is. reeved around said

rollers.

4. The belt conveyor of claim 1, wherein said
low modulus characteristic of said belt provides at least a

25 2% stretch characteristic to isaid belkt.

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.

30
6. The belt conveyor of claim 1, wherein said
belt has a width which spans substantially the spacing

between said sidewalls.




5. The belt conveyor of claim1, wherein said |ow nodulus characteristic
- of said belt provides at least a 4% stretch characteristic to said belt.
6. The belt conveyor of claim1, wherein said belt has a w dth which spans
substantially the spacing between said sidewalls. 14 July140ody 2806. The
belt conveyor of claim1l, wherein said elt conprises a plurality of belt
strips reeved around said notorized roller and said at | east one ot her
roller. 5 8. The belt conveyor of claim?7, wherein said plurality of belt

strips are reeved around orized roI r.and resaectlve end rollers,
said respéétive end roII Bgﬁ%rF?PHSYPESBQCFFQémoﬁes Bereipl spadi ty of

di f f er ent bbeagbbmpehbeéSaaplaﬁgw Oogebiig §Er§ﬁ9' Eée%@dcﬁ%ﬁéh Paiactlon
9. The belt conveyor of claim S8, erein at |east sone of sai urality
of belt sMPLpEiapd sappertandbgaidt ateheasbnenet htheof redildr.
different,length rollers 15 positioned between said notorized roller and
sai d respective end rollers of said at |east sone of said plurality of

bel t ters 10. The bel rheob¥dyotoftegbei 8¥lcl AEMUG| NghaReiR0sadtiti Cl €
sensor Mhli operabl e to detect articles on said belt. 11. The belt
conveyor Bfurf % 16fi ReltidphEiRS @8Rt Fervasi aronsdopaidbmetesigedtrol said
mot or | zedrbel Ler ahfl 28s5pEEP2VEChA $81deB5LT SheaSERSRL TGe TG DOt

i
conveyor:of claim1, wherein sai conveyof 1S Opeéra 0 accunul at e

articl es splderd behpristng3reshechive oneseyﬁraoﬁlutaiﬂty ofherei n said

bel t CONVgY kel 8nROLhLRClo 1 e 20 2 aRei"EL 88r Phe andSRENEG 14 U1V

10 conveying section.

9. The belt conveyor of claim 8, wherein at
least some of said,plurality of belt strips are supported by
at least one other of said different length rollers

- 15 Ppositioned between said motorized roller and said respective
-end rollers of said at least some of said plurality of belt

strips.

10, The belt conveyor of claim 1 including an
20! article sensor which is operable to detect articles on said
belt. |

11. The belt conveyor of claim 10 including a
control which is operable to control said motorized roller in

25 response to said article sensor.

12, The belt .conveyor of ¢laim 1, wherein said

conveyor is operable to accumulate articles on said belt.

39 13. The belt conveyor of claim 1, wherein said
belt conveyor is positioned at one of an incline or a '

decline.




19 5 14. The belt conveyor of claim 13, wherein said: belt conveyor is
operable to accunul ate articles on said one of an incline or a decline.

15. The belt conveyor of claiml, wherein said notorized roIIer conprlses
one of an AC notor, a 12 volt DC nmotor, a 24 volt DC notof4 w2046t DC
not or- and a 48 voIt DC notor. 10 16.1ﬂhe belt conveyor of cIa|n11, wher ei n
said notorized roller conprises a 24 volt DC notor. 15 20 17. The belt
conveyor of claim1, wherein said nDtorized rol | er conprises one of a 42

://\A?; eiDgAm)t or and a 48, Oé é) Eﬁt %%ere o fl:lﬁaq J.rlofsac.‘lcf“i m 1,

| east one of ‘sai orize sai'd east ‘one ot her
rol | er yax aorveasir ane apanableortd raaxdumg.m diﬂlﬂldleslgm Ewdalte conveyor
of claim1 including at Ieast one slider plate between two of said
not or i 2 ar"blllf\é‘rll%c?%aﬁ #eq1ingsst one other roller for supporting said
continuous belt between the two rollers. 25 20. The belt conveyor of claim
1 including a plurality of spaced apart support rollers supporting said
contg nuldius belt. 30 21. m‘ltmlhela:cclmwar Qﬁ)rqilraiisri fy: wheppsoigl tsaigd dewal | s;

at least two tapde one each of sai st two ta m zQn
conpri SPE %C{If% ﬁﬁf@o%\lsﬁﬁ e & ratﬂ Ipé ML 3 'Hgtvoé]h%quq her
roller motor, a 24 volt DC motor, a 42 volt DC motor and a 48 volt

DC motor.

10 16. The belt conveyor of claim 1, wherein said

motorized roller comprises a 24 volt DC motor.

17. The belt conveyor of claim 1, wherein said
motorized roller comprises one of a 42 volt DC motor and a 48

15 volt DC motor.

18. The belt conveyor of claim 1, wherein at
least ocne of said motorized roller and said at least one

other roller has at least one crown for tracking said belt.

20 19, ' ' The belt conveyor of claim 1 including at
least one slider plate between two of said motorized roller
and said at least one other roller for supporting said

continuous belt between the two rollers.

25 20. ) , The belt conveyor of claim 1 including a
plurality of spaced apart support rollers supporting said

continuous belt.

21, ' A belt accumulator comprising:
30 opposite sidewalls;
at least two tandem zones, each of said at least.two

tandem zones comprising:




rotatably nounted at and between said opposite sidewalls; a continuous belt
reeved around said notorized roller and said at |east one other roller,

said continuous 5 belt of each of said tandem zones conprising a | ow

modul us characteristic, wherein said belgyis initially stréfchBy2P9fa

| engt'hwi se direction of said belt at |east 0.75%when said belt is reeved

around said rollers; and at | east one-article sensor operable to detect 10
articles in that zone; and at |east one.control, ,said at | east one control

being operable to @oRCtOIrigsidd nediem 2ad Bl leasdt one |atdhwr grellEr sai d
ones to ' id t onvey iafkicles. . al : .. [e ' one,
gai d at | %gjlst;/aq;@rﬁ?eeil.yd 3%2'{“%0 d)b% n%\élq%l)ﬁ%égtﬁcéél t oaaj% rbg:’é:f ec F%e%é)&%%én%/f%‘lz sai d

nmotori zed rollers i a cespdnt@usobeddl Geaiviade lazoamil Gadld Gngfond gkl
accunul ation of artjcles in said zones qof said belt accumulator. 22. The

bel t accurhfildsdr a3 Aadidnaty 16awh QNf VhhitP el eSS PRBHVINS | s
operable t i i 1 28R dSHe Lf dﬁ§¥3 f | WO

t ande zor%sl%oﬁl%ggggﬁ Ir%lglﬁ om ot%ngrécﬁ{o%%rcl z r%qgg?%djb?& oritlﬁ@é‘?i%%ndem
zones to afHaxadtmrisdduoyuivete i rofsdial theel tesi satirdiel okl yoserefcheadi th aa

| east two tandem.zones. 25 .23. The, pel t. accunul at.or | aim21,, wherein -
sai d belt F&IHESq (4} o84 odheoéfﬁ?]zfpﬁéeﬂgtt i %%ﬁtr e%‘ﬁ%% eng ?h‘x\/gel t at

| east 1% whan Sa d-d8idd sy ehid e e d adpl | ers. 30 24. The bel t
accunul ator of claim?21, wherein said belt is initially stretched in .a

| engt hwi se directi oftofleagdi @nselartdcliee SeNsSPISRRRTEP I &P Bl8tedt reeved
aroundosaif fAdL 1% e Afhend '

o . at least one control, said at least one control being
operable to control said motorized roller of at least one of
said zones to drive said belt to convey articles along the
respective zone, said at least one control being operable to

15 selectively control said motorized rollers in response to -
said article sensors to ._provide accumulation of articles in

said zones of said belt accumulator.

22. The belt accumulator of claim 21, wherein
20 said at least one control is operable to control said
- motorized rollexr of each of said at least two tandem zones
' independently from other motorized rollers of other tandem
zones to allow for accumuiation'éffafticles at one or more of

said at least two tandem zones.

25
. 23. ) The belt accumulator of claim 21, wherein
said belt is initially stretched in a lengthwise direction of
said belt at least 1% when said belt is reeved around said
" rollers.
30 .
24. The belt accumulator of claim 21, wherein

said belt is initially stretched in a lengthwise direction of
said belt at least 1.5% when said belt is reeved around said

rollers.




14 July. 2006 The belt accumul ator Hof claim?21, wherein 25. said | ow
nmodul us characteristic of said belt provides at |east a 2% stretch
characteristic to said belt. The belt accumul ator of cIa|n121 wherein said
| ow nodul us characteristic of said belt provides at |east 14y 2006t ch

characteristic to said belt. .27. - Thd belt accunulator of claim 21
wherein said belt accumulator is positioned at one of an incline or a,
decl i ne. 28. The belt accunul ator of claim?27, wherein said belt

accurul a%r is operabl e t cThe RRAL ACEIIIALQE Oh CHBLR Al HREERIBN | _
incline of; @ fc?v?'dl eac‘l% }gé‘x?a dé LAY A0 He ! G FoRidedpEein  said

mot or i zed T ol sal east two zones ‘conprises one of an AC
not or, ald@swodt2PGhneoeh ehé%bmtétl§xﬁi11¢nﬂaﬁd leM2. volt DC notor and a
48 volt DC notor. 30. The belt accumnul ator of claim?21l, wherein said
notorized roller of each of said at |east two zones conprises a 24 volt DC

mot of. 25¢31. The belt accppulBépf Sbceh@idRdd oheILim 28I ¢haBénii zed
roller of each of said at |east two zones conprises one of a 42 volt DC

nmot or andaid4Bow ohedDDi sptharagoeBPst i eobesaiddeehl RSOV ides cabi m 21,
wher ei n east, one. o ol] e d at | east one other
roll er hgiaﬁ{: feakts ‘gﬁ%£%$ %ﬁa%‘%%?%g %g%sagl%ﬁgg?%fﬁs 10 15 2.0 25 22 14
Jul'y 2006

227. ’ The belt accumulator of claim 21, wherein

10 said belt accumulator is positioned at one of an incline or a

decline.

28. ) The belt accumulator of claim 27, wherein
said belt accumulator is operable to accumulate articles on

15 said one of an incline or a decline.

29. . - The belt accumulator of claim 21, wherein
said motorized roller of each of said at least two zones
comprises one of an AC motor, a 12 volt DC motor, a 24 volt

20 DC motor, a 42 volt DC motor and a 48 volt DC motor.

30. The belt accumulator of claim 21, wherein
said motorized roller of each of said at least two zones

comprises a 24 volt DC motor.

25
31. . The belt accumulator of claim 21, wherein
said motorized roller of each of said at least two zones
comprises one of a 42 volt DC motor and a 48 volt DC motor.
30 32. ' The belt accumulator of claim 21, wherein at

least one of said motorized roller and said at least one

other roller has at least one crown for tracking said belt.



33. The belt accunul ator of claim?21l, wherein each of said zones includes
at |l east one slider plate between two of said notorized roller and said at

| east one other roller for supporting said continuous belt of the
respective zone between the two rollers. 34. The belt acchfmdubit P0®f cl ai m

21, wherein each of said zones i ncl udés a plurality of spaced apart
support rollers supporting said continuous belt. 35. The belt accunul at or
of claim21, wherein said belt has a width which spans substantially the

spaci ng etween said sid I 3 d on r,sectjon configured
to be pggltloned al ong a%ﬁglbg Fa%gcég?fgg%ﬁ ?g c%%%@y §rtV§?£§ R
dischargedchroﬁ1shedtzanepoihcmadbsaaﬁyléagﬂ1bhe 5L8088pOplat@abBtws&@hd

angl ed conveyar tlon bei n ositionahle at an _angle relative to the
transporgwﬁagﬁ ﬁﬁa cBﬂﬁPF%Fﬁg EB%L%Ei?%ds?ﬂéQa?Fslﬁﬁﬁtaﬁnﬁn@Fﬁﬁrfrane

portion @ennetngoragu ﬁekﬁéngaghma @99€1Huo§§'gefegbfdtﬁ8n¥§¥§éc%966

positioning. adjacent to a Sid he transport path; +a p
rollefs chﬁubﬁhgeannbhartzedrobREEs and a plurality of other roIIers - at
| east some of said rollers having different |engths from ot her roIIers,
said different length rollers being mounted to said angled frame portion

and one3af said sidewal | sTagdbaLtaggedmhlas£ehei BUakANILN QREBEInal ONG
sai d angl ed  conveyor to define_an angled roller conveying surface; and 30
23 14 JuPgchood sapurareeyinrlpdes atplpsality| efisepacad apashid belt

strips haubparfll bheiept LepabbeifgonnilecalbehuBelipgitlPs  and being

‘reeved aro sald notoriz respec rve ‘rollers, said
respktive end rollers conprising dlfferent 5 ones of sald di f f er ent | engt h

rollers, 3gaid belt strips d id rollers defining a belted conveying
surface along sai d e beit accumulator of cgaim 21, wherein

said belt has a width which spans substantially the spacing
between said sidewalls. '

15 36. . An angled conveyor section configured to be
positioned along a main transport path to convey articles
discharged from the transport path away from the transport
path, said angled conveyor section being positionable at an
angle relative to the transport path and comprising: |

20 opposite sidewalls and an angled frame portion defining
an angled mating edge of said angled conveyor for p031t10n1ng
adjacent to a side of the transport path;

‘ta plurality of rollers including a motorized roller and
a plurality of other rollers, at least some of said rollers
.25 having different lengths from other rollers, said different
length rollers being mounted to said angled frame portion and:
one of said sidewalls and arranged in ascending length order
along said angled conveyor to define an angled roller

conveying surface; and

30



angl ed conveyor section with an angled mati ng. edge positionable adjacent
to the transport path. 10 37. _ The angl ed conveyor section of claim 36,
wherein said belt strips conprise a |ow nodulus belt strip mterial. 38.
The angl ed conveyor section of claim37,. 15 wherein said B8HUs200Hs are
initially stretched in a | engthwi se di?®ction of said belt strips at |east
- 0.75% when: said belt strips are reeved around: said rollers. 39. The
angl ed conveyor_ section of claim37, 20 wherein said belt strips are
initially st?cebnealiby aof heglhvFEelRFr i st Sane 96l s2idrppltat | east

1% when | St R r r Ld e 4 angl ed
conveyo?tggggigﬁb%?ac?%?§$g%$t ggﬂgﬂ%Se?ﬁgga?gébgFﬁégt%?%E gFgIP%itially
stret chafldi befin§engehadsardiundctabd wbdtenidedetdldéri padarebpastite5% when

said belt strips are reeved aroupd saiq rollers. 41. The anql, conveyor
Sacti oneb EPhEaT Sy shiR BREPEIELES, Anfl ok hbaRS LCOBBFL S ragcHE EegPhtel |

bel t st pjRS BEO¥%§85d%gf59éﬁ£ feRdent £8LEBrshasactiepbsti Stk@psahfgbel t

strips. 24 14 July 2006 42. The angl ed conveyor section of claim 37,
wher ei nssafddrpbhensddefisnbapt anbedtedl convenlugbspracei pdongr eildes at

conveyoP (IUEL BREBPTBFarReRaon Uit onl o REN P tbbTRe0E, vy

support pdshyisabBler aijacent1@o44he Theansgbetd papneyor section of clai m 36,
wherein at |east some of said belt strips are supported by at |east one of
said different length rollers positioned between said notorized roller and

sai flyregpective end r0||eﬁﬁe05n§§58’conveyor section of claim 36,

wherein said belt strips comprise a low modulus belt strip

material.

38. The angled conveyor section of claim 37,
15 wherein said belt strips are initially stretched in a
lengthwise direction of said belt strips at least 0.75% whenj

said belt strips are reeved around said rollers.

39. The angled conveyor section of claim 37,
20 wherein said belt strips are initially stretched in a
lengthwise direction of said belt strips at least 1% when

said belt strips are reeved around said rollers.

40. The angled conveyor section of claim 37,
25 wherein said belt strips are initially stretched in a
lengthwise direction of said belt strips at least 1.5% when

said belt strips are reeved around said rollers.

41. The angled conveyor section of claim 37,
30 wherein said low modulus belt material of said belt strips
provides at least a 2% stretch characteristic to said belt

strips.



at | east sonme of said belt strips. 15 45. The angl ed conveyor section of
claim36, wherein said notorized roller is positioned at an end of said
angl ed conveyor section opposite fromsaid angled frame portion. 20 46.
The angl ed conveyor section of claim36, wherein said notdfiJ2bt20QH | er
includes a plurality of tracking devi#es operable to track said plurality
- of belt strips on said notorized roller. 25 47. The angl ed conveyor
section of claim46, wherein at |east sone of said different length

rol I ers 44.ncl ude corr espomgieN@ngiackiag ic perable to track
respectuﬂ%iones of, siid pIuraIiP% ofcbewggékr?%g%éﬁnsgﬁd°l§ém65ﬂﬁerent
0 7

| ength rolT&rE $3adi toy, medpudus ltTmatamghédocoBﬁ@ﬂobqupgkggpgf clai m
S

47, wherevidse dtt 1agkikng q§vg%?3t§gn§kises at /| east one of ri ps and
ers.

crowns around the respective rol A52CkREI ghdre§ocsmidybelsect i on of
cl ai m 36tTiRBerein said notorized roller is operable to drive said belt
strigs to receive discharged articles fromsaid transport path and to
transpoaé the discharged articles away fromsaid transport path. 10 50.
The anghlé&d conveyor secti9ReO | wherein.said_notorized roller is
operabl e to drive, said bel?e é??%%gn%§§¥?%%§p%??gb??iEfe§1ﬁéma361said

t ranspoPPepsiR sadd bolinaticips hararmoealeby onispsat&at hanspegt path. 15 51.
The angkedigepgveyor section of claim36, wherein said notorized roller
conprises one of an AC notor, a

10 44, The angled conveyor section of claim 36,

wherein at least some of said belt strips are supported by at

least one of said different length rollefs positioned between.

said motorized roller and said respective end rollers of said1

at least some of said belt strips. |
15

-45. The angled conveyor section of claim 36,
wherein said motorized roller is positioned at an end of said
angled conveyor section opposite from said ahgled frame
portion.

20

46. The angled conveyor section of claim 36,
wherein said motorized roller includes a plurality of
tracking devices operable to track said plurality of belt

strips on said motorized roller.
25

47, The angled conveyor section of claim 40,
wherein at least some of said different length rellers
include corresponding tracking devices operable to track

respective ones of said plurality of beilt strips on said
30 different length rollers.




;‘:ﬁ"'

12 volt DC notor, a 24 volt DC notor, a 42 volt DC motor and a 48 volt DC
notor. 20 52. The angl ed conveyor section of claim 36, wherein said
notorized roller conprises a 24 volt DC notor. 53. The angl ed conveyor
section of claim36, 25 wherein said notorized roller conpflikés2 of a
42 volt DC nmotor and a 48 volt DC not&t. . 54. The angl ed conveyor section
“of claim36, wherein said different length rollers are arranged with an 30
aligned end of said different length rollers being nmounted to and aligned

al ong org, of said sidemalhgeagnggdoggg§g#§reggctqgnsg%dcqggkgﬁgqt | engt h
rollers being nmounted to said angled frare portion.
wherein said tracking devices comprises at least one of

strips and crowns around the respective rollers.

S 49, The angled conveyor section of claim 36,
wherein said motorized roller is 6perable to drive said belt
strips to receive discharged articles from said transpoxrt
path and to transport the discharged articles away from said
transport path.

10
50. The angled conveyor section of claim 36,
wherein said motorized roller is operable to drive said belt
strips to transport articles toward said transport path and
to induct the articles onto said transport path.

15
51, . , The angled conveyor section of claim 36,
wherein said motorized roller comprises one of an AC motor, a
12 volt DC motor, a 24 volt DC motor, a 42 wvolt DC motor and
a 48 volt DC motor.

20

7 52. The angled conveyor section of claim 36,

wherein said motorized roller comprises - a 24 volt DC motor.

53. The angled conveyor section of claim 36,
25 wherein said motorized roller comprises one of a 42 volt DC

motor and a 48 volt DC motor.

54, . The angled conveyor section of claim 36,
wherein said different length rollers are arranged with an

30 aligned end of said different length rollers being mounted to
and aligned along one of said sidewalls and an opposite end
of said different length rollers being mounted to said angled

frame portion.



