DI AGONAL SORTER BACKGROUND The invention relates generally to power-driven
conveyors and, nore particularly, to a switch conveyor using a diagonally
di sposed wol2bevrobsBt sorter to performthe function of a@&cImistal/o27250rt er
is a conveyor that directs individual articles fed into the sorter by an

i nfeed conveyor to sel ected out pgambyRALISOIrERChi ng off from one or both
sides of the sorter. A switch is a conveyor in which articles are conveyed
to outbound paths receiving the articles off the end of the switch in the
sanme direction as they are conveyed by the infeed conveyor. Switches with
one infeed conveyor and nmultiple §@€%§H%8Ubg%hs are typically realized by a
rect angul ar i r. | Vi ingle fj 1.Cl es tch' s
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continuously advance along the switch as they are being directed |aterally.
Consequemtitcds, t he upstream portions of the rectangular switch flanking the
exit of the infeed conveyor are unused. The unused portions require the
purchase of rdFYtduAFE Rt that diggskniagiyidymd peidesifechimde theiearteiPy 2 indgsde
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| ar ge- di anet’er SPprockKkets IS ed as e“switch conveyor, ransfer over the

ends of dhehsonvaKeyodahihiat artiiRs hRERhVGRIAD ol uhaHatsIRAGKEIR dricles |
difficult. SUMWARY These di sadvantages are overcone by a switch enbodyi ng

f eatllr eofpiheieché of theentiichin tHovemeelisridon @fthspate cansayietl bly thombiradsesvari nf eed
conveyor conveying articles in a conveying direction and an out bound

conveyorSWikienyith ope iferd eqnveyoramdpBuiiccabeis Pathnes tyrigdiyvedized dieeyi ng

articles and conveying the . articles.in t conyeyi . direction., A sorting
o onveyorer B e UeS L aRiRLA KReRuL B 48 RN By Sub RGO o
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conprises a belt advancing al oig the diagonal. The belt has rollers that

ar e sel esaintgh throoglgtualthe aitickn svtimeutly ddvendi agetak stvivdaadihbn erediirzpund
conveyor in roller actuation zones, which are sequentially
15" directed laterally. Consequently, the upstream portions of the rectangular switch flanking
the exit of the infeed conveyor are unused. The unused portions require the purchase of
more square feet of conveyor material and take up valuable floor space. Furthermore, when
a belt conveyor with a long pitch requiring large-diameter sprockets is used as the switch

conveyor, transfer over the ends of the conveyor belt at the location of the large sprockets is

20 difficult.

SUMMARY
These disadvantages are overcome by a switch embodying features of the invention.
One version of such a switch comprises an infeed conveyor conveying articles in a
25  conveying direction and an outbound conveyor having a plurality of outbound conveyor
lanes receiving conveying articles and conveying the articles in the conveying direction. A
sorting conveyor is disposed on a diagonal oblique to the conveying direction between the
infeed conveyor and the outbound conveyor. The sorting conveyor comprises a belt
advancing along the diagonal. The belt has rollers that are selectively rotatable transverse to
30  the diagonal toward the outbound conveyor in roller actuation zones, which are sequentially

disposed along the length of the sorting conveyor. The belt rollers push the articles received
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di sposed along the length of the sorting conveyor. The belt rollers push
the articles receivedfromthe infeed conveyor onto the outbound conveyor at
a sel ect edtoponyors2a al ong the sorting conveyor. Anot her pegrs2an/0gfs2a switch
enbodyi ng features of the invention conprises an infeed conveyor having an
exi t endr@f thCiafiedbigydF bhiotRS olitBodnd BMRYONG aGkle@el ipdfitibRwRing thd1e exi t
end and a plurality of outbound conveyor |anes having entrance ends and
conveyi rgriarg joovexori n t he conveying direction fromthe entrance ends. A
sorting convi%gr extends in length djagonally between the exit end of the
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e I'nt ee onveyor tot ng conveyor over t he
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fromthe sorting conveyor over the second side at the entrance ends. The

sorti ng iodmveyseyingdirades: faom dhd @rtrdned endshatsodthgaoesy alesrgds mdehghgt h of
the sorting conveyor in a direction of belt travel oblique to the conveying
di r ect i sHagomptly etavesp pisodtisng 95 e infesricapeeyionandihersafianegends of Bt i vel y
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toward the second side to push Supported articles toward the outbound

conu@y orsidesat@s .upkiaedm potitiat,iand tkooetbbsnglaabercabivy adsko dioat g switing a
proxi mat e out bound conveyor |ane. Another aspect of the invention provides
a net hodoN¥eY HaKEHe 8eCoRf £l at theenran e de ofsrsosid conyyy Privslidasigedesor t i ng
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al ong the lI'ength of the sorting conveyor; (é) arrangi ng an i nfeed conveyor

t o feed ratataldé ers axantpardliebtozbe Hiragionam bely anvélnA aedaf ylt-mglldiar@atibronorebl i que
to the direction of belt travel froma first side of the sorting conveyor;
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conveyor lane.
Another aspect of the invention provides a method for making a switch. The method
20 comprises: (a) providing a sorting conveyor having a belt with plurality of actuatable article-
supporting rollers arranged to be selectively rotated in a direction perpendicular to a
direction of belt travel in roller actuation zones sequentially disposed along the length of the
sorting conveyor; (b) arranging an infeed conveyor to feed articles onto the sorting conveyor
in a conveying direction oblique to the direction of belt travel from a first side of the sorting
25  conveyor; and (c) arranging an outbound conveyor on an opposite second side of the sorting
conveyor with a plurality of lanes parallel to the conveying direction, wherein each lane is

arranged to receive articles from the sorting conveyor over the second side.

BRIEF DESCRIPTION OF THE DRAWINGS
30 The disclosed systems and methods can be understood with reference to the

following drawings. The components in the drawings are not necessarily to scale.
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The di scl osed systens and net hods can be understood with reference to the
follow ng drawi ngs. The conponents in the drawi ngs are not necessarily to
scal e. FI GvoR2oicg10a8280p perspective view of a first enbodipoEniS2ai/o275pdrti on
of a conveyor system FIG 2A is a top perspective view of a drive roller

nmodul e used IMGt he JGOp peyPectB¥Sienos fifst EmbddinfenGof 2Borition af Bebiw@Rbr
perspective view of a drive roller nodule used in the conveyor system of

FIG 1. s¢pt@n.3 is top perspective view of a further portion of the conveyor
systemof FIG. 1. FIG 4 is a_ bottom perspective view of % plurality of
drive roller [dth & GBEIIPRCE e i R 8 flbive &1t indyfe seasin §he epreydsa”j s a

vi ew of C yor systemportion shown in FIG 3, illustrating diverting
action isﬁ{ptgn#(??:\sf? %i rection. FIG 5B is a view of the conveyor system

por tison shoWFIGMHEsG bodom pdresdctiad Vg dHaBiviel rBlerdféd Q8 ubdl id (REEMEyor
direction. FIG 6Ais a top viewof a drive roller nodule, illustrating

pi vot i ngyeemtdfdlGodul e in a first angular direction. FIG 6B is a top view

of a drive roller nodule, illustrating pivoting of the nodule in_a second
angul ar di r ectloohis tep gerspeqtive yipvenip Wirdwr Bertignebiie oRVor eriders @Ay dr

system of Fl cf:;'IG;L4 isi llﬁlogtr%%r{ ge%rls;? ti@e gf‘ealk(l)f%ggg{l%ﬂ%;sgocﬂls errgﬂeizrdrﬁg%wnllﬂgs 1?‘5%%"1'1'{1 ?ﬁel y

adj ustabl e drive ro e system an en a portion of

t he convgyes &gysgt&moph(fllﬁ 1, illustrating engagenent of angularly
adj ust abl e c?/rive rollers and conveyor belt drive rollers. FIG 8B is an end

of dOportion BE. 1A& coavey tie @ystyemspitetl fErtidn shdwruistilat 3, nijustiiasieggagenent
of angularly adjustable drive rollers and conveyor belt drive rollers. FIG
9 is a tdperpeg sgEvrinvding EgcHPn-a second embodi ment of a portion of a

conveyor systam .G, G065 808, LOR. SR 0 LG, SREVEYRL, SYRE em of FI G
9, illustrating angular adj Ustment 3 di itve Yol Pér'sof ~the SysS &mto adj ust

di verti ngy@@gk Gction in a second direction.

FIG. 6A is a top view of a drive roller module, illustrating pivoting of the module in a
15  first angular direction.
FIG. 6B is a top view of a drive roller module, illustrating pivoting of the module in a
second angular direction.
FIG. 7 is an end view of a portion of the conveyor system of FIG. 1, illustrating a
braking function provided by angularly adjustable drive rollers of the system.
20 FIG. 8A is an end of a portion of the conveyor system of FIG. 1, illustrating
engagement of angularly adjustable drive rollers and conveyor belt drive rollers.
FIG. 8B is an end of a portion of the conveyor system of FIG. 1, illustrating
disengagement of angularly adjustable drive rollers and conveyor belt drive rollers.
FIG. 9 is a top perspective view of a second embodiment of a portion of a conveyor
25  system.
FIGS. 10A-10C are top views of the conveyor system of FIG. 9, illustrating angular
adjustment of drive rollers of the system to adjust diverting angle.
FIGS. 11A and 11B are perspective views of an embodiment of a mechanism that can
be used to adjust the angulation of the drive rollers of the conveyor system of FIG. 9.
30 FIG. 12 is a detail view of an embodiment of joints that support ends of drive rollers

in the conveyor system of FIG. 9.



FIGS. H A and H Bare perspective views of an enbodi nent of a mechani smt hat
can be used to adjust the angulation of the drive rollers of the conveyor
syst em ofwbBl2@0/@7826l G 12 is a detail view of an enbodi memtusediojooisas s t hat
support ends of drive rollers in the conveyor systemof FIG 9.FIG 13 is
an expl oded tr@E. iFieAREkpIOIVd B iddmarit Ridwdornipad dmiiditéntdf APokii@off a
conveyor systemw th a rack-and-pinion roller drive mechanism FIG 14 is a
t op explodedor spatenhmith ¥ taglaofl-ranignireléer doivk recharismi dge of t he conveyor
systemof FIG. 13. FIG 15 is a bottomis tric view of a linear actuator
in the roll erfr {48 ader Repirdss la?mfzﬁﬂew%9fo fgﬁ@s? roflgincastitfse oBther @ YSPT pl an

Vi ews o%ybgﬁugﬁﬁéeugollers of the conveyor systemof FIG 13 shown in
opposite’extrenme positions. FIG 17 is a conbined schenmatic and top pl an

vi ews partly mat1:88abotieh idorfiit CRveONVENQF a&0RREM the rdlRAUHNE SnRhartifid

i nvention. DETAILED DESCRI PTION I n a conventional switch conveyor, an

i nfeed cdmieyldr feeds articles in single file onto the upstreamend of a
switch that repositions each article laterally in line with a designated

out bound | andlaf- jorsangolstre Emplamdiewa of fire TV edglere pb necBPr AteB&f ur es

of the ipyMen i,on use .r ol r-gpl.. onveyor having sel ectively actuated
roIIersIg¢r§%ggﬁWV%C%8 %Fﬁ“%gFE ﬁﬁ%@ﬁ?ar to the direction of belt travel as

a sw tch. Therol7 8h-cBRlbincaRENEYAlc LOURbEYEna/ &l | Y-8iyBeANyS B £QMRH Si ng
free-spinning angularly adjustable rollers that control rotation of rollers

contl@i nednwitohiembblging denveneopf thelidventionsone enbodi nents, a conveyor belt
conprises a plurality of longitudinally oriented free-spinning rollers that
are "driven" through contact with free-spinning angul arly adjustable

rollers that are positioned bqbﬁﬁkﬁﬁﬁ)ﬁﬁﬁﬁﬁ ORFIt' I n such systens,
articles can be diverted at varirous angles to either side of the conveyor

bel t through 1RBIGnAGHHIAR MiBfcoh NS RNBUhRES )éoxlﬁféjy&sfe@@d aertila_@é ir?s{ij1§gle file

Furthernore, when the angularly adjustable rollérs are aligned with the

di r ect i amtethehglstredmauelof a thécle tav eypositibed ¢ach aktidy atecaly ipdinerveiked such t hat
they will not rotate, thereby reducing or elimnating article drift.

Mor déverdesigngied opherng daneg dfs Idapingtresd) 8¢ ofb pwitghpfqrgeor embodying features of

the invention uses a roller-belt conveyor having selectively actuated rollers arranged to
rotate perpendicular to the direction of belt travel as a switch. The roller-belt conveyor
employs a drive mechanism comprising free-spinning angularly adjustable rollers that
control rotation of rollers contained within the conveyor belt. In some embodiments, a

20 conveyor belt comprises a plurality of longitudinally oriented free-spinning rollers that are
“driven” through contact with free-spinning angularly adjustable rollers that are positioned
below the conveyor belt. In such systems, articles can be diverted at various angles to either
side of the conveyor belt through mere actuation of the angularly adjustable rollers.
Furthermore, when the angularly adjustable rollers are aligned with the direction of belt

25  travel, the conveyor belt rollers can be braked such that they will not rotate, thereby
reducing or eliminating article drift. Moreover, given that the angularly adjustable rollers
can be gradually rotated from the braking orientation to a desired diverting angle, the
conveyor belt rollers can be gradually accelerated, thereby reducing or eliminating slip.

Referring to the figures, in which like numerals indicate corresponding parts
30  throughout the several views, FIG. 1 illustrates an embodiment of a portion of a conveyor

system 100 that can be adjusted to divert articles at various angles to either side of the
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can be gradually rotated fromthe braking orientation to a desired

diverting angle, the conveyor belt rollers can be gradually accel erated,
t her eby rwouweinmg7s28 el imnating slip. Referring to the fPCgarsesy/oe1s2hi ch
| i ke nuneral s indicate correspondi ng parts throughout the several views,

FIG 1 idybidsi natimEcasd piticdi eatorkyeér fotehd WO B pis€LNMRYBYordpatI6MADR t hat
can be adjusted to divert articles at various angles to either side of

t hesyst dinld A ofpdpelatlgddjustableGdrive” rdiker ooalvdapd06.dy sheami@lmeningfilsel a
conveyor belt 102 and a field 104 of angul arly adjustable "drive" roller
modul es thOEoNVeROk et 107158RIPHETT GnVe sbel frapeet8 Shafdycimmnsed ohdplucdiy Pt ses a
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nodul ar conveyor sect1ons hi n each convey e section 110
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direction of 'belt travel 1I4 and connect to adjacent conveyor belt |inks of
adj acentancloowesato fhdensantveyndeltBynkyaladjicenkampbyyr belicbctvon\Byyway biel t | i nk
112 conprises a netal or plastic nenber having an opening 116 provi ded at
each of FEYPEpRRFECANET@E belhHbk | Beeompisega metpl oF Plorl¢ membst halema) t hat

passes t %g}{%ﬁ }ﬁg?ov?&(eed“.!lt%%& 8f itscogotﬂ‘a‘é%%d’énd%‘%ﬂét rle(i:e?\lée% 29hd %Q%h%?te@gii oWk ©f

bel t seé{lon SO0 as to conne e conveyor belt "section

ot her. |{RLGFRASERREH WREThhHEs GPBWR¥PEr & 1inkk bnk$adbhZcaivey & LangatiRshs
| ongitudinally oriented free-spinning conveyor belt rollers 118. For the

pur gésesl16%o bhioscodhat kleswneeydrivelt sertions fae@es piheni ng" neans that the rollers
are free to spin about their axes of rotation in either angular direction.
Ther ef ore, t HBterRirsedpetwers theyspryayardielf lings Ebngie elopgated l@itudgally ogienigdt

will freely rotate in either.an r direction when.driven by an.,

Apnr opr 1R St cor By e RUBRANE R B b o W PGP sRee B e

pOSitiOQ%ﬁ1 b dRUhINRE FolRXEFe Bhe FR4AL bULAREr PRE B I RhtidrOnlciRedingaek1 ON
of belt travel 114. As shown in FIG 1, the rollers 118 can be alternately

pr ovi dedlisdcong Thhaefavedihh rafere BiShmapbveydto ehprisséatlerdmoller® that wik fratlyon t o

the conveyor belt links 112 such that a roller is positioned between each
pai rloof ratitaeithecdiardyrsliraséen whpmisiven by ayeppraprigierdaisgdrdhg embedimest ofer s

118 of t i _bel t i ons. 110 i |
120 ¢ hat" Gxb e RS S SO st G el Peirrave Fahoany ROne et nat
extend affREsn bigeivhsln1 Qf AL BR.wOMVEXDT, RekdnelORs bbb §lté}9%f%ﬁ/b}§ﬂ8@fded

al though the rollers 118 have been descri bed and depicted as "being

el ongat edong the widtH &reschesdenatbeiige@rdr 0 iy refraioal to Agadoadeydr behéinks tiect i on
of their axes of rotation.
such that a roller is positioned between each pair of adjacent conveyor belt links. In such an
20  arrangement, the rollers 118 of the various conveyor belt sections 110 can be arranged in
columns 120 that extend in the direction of belt travel 114 and rows 121 that extend across
the width of the conveyor belt 102. It is noted that, although the rollers 118 have been
described and depicted as being elongated, the rollers need not necessarily be elongated in
the direction of their axes of rotation.
25 The conveyor belt rollers 118 are made of metal and/or plastic and are provided with
a rubber or plastic high-friction outer layer or coating that prevents slippage when rollers of
the roller modules 106 are brought into contact with the conveyor belt rollers. Each roller 118
can connect at each of its ends to the conveyor belt frame 108 and/or to the rods or shafts

that connect the various conveyor belt sections 110. As indicated in FIG. 7, the rollers 118 are

30  dimensioned so as to extend beyond the upper and lower surfaces of the conveyor belt



The conveyor belt rollers 118 are made of netal and/or plastic and are
provided with a rubber or plastic high-friction outer |ayer or coating that
prevent s whizppages2ahen roll ers of the roller nodul es l0®caris2omooemskt i nto
contact with the conveyor belt rollers. Each roller 118 can connect at each

of its aRdse 103 (hh&baonvieyar) iiehtthdtiidEcah OB taaigt Alart PestIfetl QAShOForibpdit S
t hat connect the various conveyor belt sections 110. indicated in FIG

7, the reltl1€2 end t@ g dridinfeers ibelvadbysihealsive goldortmeertillésehdond t he upper and
| ower surfaces of the conveyor beltframe 108 (and belt |inks 112) such that
they can bot WVihyeithergeiererele Platdae gﬁldt]i% Oémﬁ}%%rgfa witeblq goiverilegan be

driven f e e I reller I e r nce
to FIG ‘%?‘5‘%1%20% S%rffigﬁa @F’%ﬁ%ﬁf} %Pfgyugﬁﬁﬁéf?%ﬁ“%qa% Wéﬁvre{) IPREaher €10
conpii Sefiv@ mlien@bdidlys Ao a&@g&itl&%d%ueh &0k tHEScohdfin T 240N viftothl e6lurRdul es.
The drive roller nodul es 106 are positioned such that their colums 124

al i gn wil2h of the cooveyonbell fleof 118hed dloriveyor 128 edttleastinkendttanty danmthgt hei r r ows
122, at least intermttent Ia(ygiI during conveyor system o]oerati on, align with

rows 121TOBYeYOsAVRSBoPBrbienahsnarith rovys 12h ot eerveyorhialigallererdn thawtitth in FIG 1,
the drive roller dul. 6., COML.I rel at.ivel.y shor i.n. th i ;rensi on of
e, Y G APPSR 9 LA Rk AUGEL Sy DS

posi ti ongherdiOn 6f theBNQUILT rbQiBALRsRF RElersSUEFIERAIA ahd bBASAL LBBoEFibN&] T ol | er
is aligned with any given conveyor belt roller 118 during the operation.

| nddéd, daselybemoegt adéark ntheobudH tGat dk ledsheneddriweerofled ik elignwolduitie snyl G ear e
positioned cl osely enough such that at |east two drive rollers are

posi t i orfelveady fek mlleaﬂuygg@wmth@@m@?@n Ipeeed, frotheembrdgnenof fitg lcbwveiysr
operat| Org}lerTu(r)c%lggl(%o re':: I (%fio 2% C?nd]éfze%’ouvﬁls& %th.laltl a"’cl?t rf’a’ctweo B oﬁecllslavee VI WS
of a single arfve rold el iodli’e 168, ek rive Toiter nodul'€ fncfudes a

f ree- spiNRiGed hipeent Rhy Biver €oneldt bdiSrollELAISE Quiii el d) dPeldih. angul ar
direction relative to its axis of rotation. Accordingly, although

desi gnat ed asTurdingue FIGS 2henrsl, 2B, Wédidhrillugratopérepsctit @ Siearseof neingldérieel ves
driven by some nechani cal means, such as a notor or the |ike. By way of
exanpl e, FoBardROE 1@, eath diverrpler modglg ndpdeasatige-spivdying dpyvardliee12xhatis| ke
the conveyqr belt rollers 1% as a rubber or plastic %i hr.frictjion outer
| ayer o QRTAG ™ AAPFBRHCT Al ok R s BrBehP PGl 8T8
suppor t &l hbfaliRs A fil MBI Ghk Eke COMPE 1 BB H@ﬁ’cﬁéﬁgew@sr&rixﬁéﬁﬂb%/%ﬂ{éor t
menbers 128. Extendi ng between the support nenbers 128 and through a
central rogdahiagl ipeow) del ab B nidier drthy Bke. Blylvedy df25ariphl eghawvg rolkerd?25 is
made of metal and/or plastic and, like the conveyor belt rollers 118, has a rubber or plastic
20 high-friction outer layer or coating.
As shown in FIGS. 2A and 2B, the drive roller 125 is supported within a frame 126
that comprises opposed vertical support members 128. Extending between the support
members 128 and through a central opening provided in the drive roller 125 (not shown) is a
shaft 130 about which the drive roller can rotate (i.e., the axis of rotation). In addition to the
25  support members 128, the frame 126 comprises first and second control arms 131 and 132
that, as described below, can be used to pivot the drive roller module 106 about a central
vertical axis 134 to adjust the angle of the roller 125 relative to the direction of belt travel 114
(FIG. 1). As indicated in FIGS. 2A and 2B, each control arm 131, 132 comprises an opening

133 that enables pivotal connection to an appropriate member that is used to adjust the

30  angular orientation of the drive roller module 106.



shaft 130 about which the drive roller can rotate (i.e., the axis of
rotation). In addition to the support nenbers 128, the frame 126 conpri ses
first andweesmvm7s2entrol arms 131 and 132 that, as descircihas2deloos23 can be
used to pivot the drive roller nodule 106 about a central vertical axis 134
to adj ust theaamgt ehown tITRGH 28, kRS frdmdd 17@hathey Rich@et RBaddi 138 6HH @il bel t
travel 114 (FIG 1). As indicated in FIGS. 2A and 2B, each control arm 131,
132 conpn¢@esmanﬁ%pbnwngp®38m®ha&eén@bhe®0¢um@ﬁ@fFKbﬁBsbtmonﬁmumhmnﬁn
approprlate menber that |s used to ad qﬁ t he angul ar orientatjon of the
drive r oY EPMRBERH PEOB AL MSEBETSHBMAD TH H1 éhatz:Bn retREe IPPQH%SI@BMFH?%H

I ncl Ude ﬁtlpgfo ea%l%g }%P g&%tf%{r%?enﬁ@%ﬁﬁ\n%e o%'%l?e &J\%roﬁ&pﬁ%&lé 1bg%upc§1§lg

t he enb I men anlsn1 I Ses up

| owers paFitiidHfedbddg@nehekdd sﬁélﬁats Heafing Db 18 prﬂvﬂ@a%‘étv&&ndhé 81tt1loﬁ£l$39r e@idat Ive
to each other and thereby enabl e pivoting of the drive roller nodule 106.

Sui t abl €l4fl to Gicilivate padbtiogng el enents, such as bearings, can be provided

bet ween t he portlons 139 and 141 to facilitate plvotln%MeFlG. 3 illustrates
a further porflfonilbpiritiea dythasportigyitenroreyonrempdiot Vet rarfigulay. g 3
illustr r.a |on bet n t rive. ro 25 an ny r belt
ol er Seﬁ:{? 3 11%0$atbf? nter@ tleo%cl%\ﬁ\%%enotfﬂg dg]IVF rellers iifa@ thé ?onveg J{]be?t r%ﬁers?l%g.

figure fmétaﬂ?r@l@%eﬁvég/%r B1Bfrhi¥ 108115%\85%% ﬁ'gh@hg@fe f@pm%%st& cRtitf e
conveyor system 100. "As indicated in FIG 3, the drive rollers 125 are

posﬂ@ionhﬂmﬂnngswkoaanM&om(ﬁhbaamwvﬁy@yabmHmOroIIers 118 so that novenent
of the conveyor belt 120 in the direction of belt travel 114 causes
rotation of b%ﬂclﬁdtCﬁ*@ddﬁﬂfé%quér@ raH@Stl%Fear@@ﬁ%l%?d perstto coitPetie due to the

L::: S;I ?gﬁ%%\é%y%g%%[%r(aﬁe V\flgnsot’chaqm verh tt"of’c Iél &ﬁ‘éeat I B4 % Wi cﬂr CE]OH of?‘belt i he

i g TdOWnSt T 8am df Teett on' 1'ndi'ca arrow 136.

As a COQ%R@P?MQ%u&%r@@ﬁénE%%éﬁﬂﬁHHn&éY%H&%@MQXRJaﬂﬁﬁ%nﬁ%hhgm§sa&guﬁ%% caused
to rotate, or are "driven," about their shafts 138 .e., axes of rotation)

in the drivigatal fn’lcesﬁxétmﬁﬁelbylna‘hé orieriididon Aoear it FiG! 3{ ,the dirivd 1@llei3,125 hetate
conveyor belt rollers 118 rotate countercl ockw se (when view ng the
convéy orin gelopvnptyearm diyertiqrsingdjsgted dylarrayy &&fsﬁs@a@ﬁyseaﬁww Hept F‘Pfé‘ii@fr dhe di vert

artlcles suppo e conve ollers t,o,the | ef

o ot BB bR Eotfe, B O0FY R Pt S8heiivepr, Sty shat o i oy o
bel t roldes ofjr%%tl'oﬁ) ﬁilrthé/ aﬁ’e&tﬂ)n LiRiRa @Y% lai/romélb' ch%r&iihgxlen{ g grke 125. The
drive roller nodules 106 and, theref o? the drive rdflers 125 can be

pi vot ed conveyor belt rollers 118 rotate counterclockw1se (when viewing the conveyor belt 102 from
its end looking upstream) and would therefore divert articles supported by the conveyor
20 belt rollers to the left in the orientation of the figure. As is further shown in FIG. 3, each
conveyor belt roller 118 is driven in this way by multiple drive rollers 125.

The drive roller modules 106 and, therefore, the drive rollers 125 can be pivoted
about their central vertical axes 134 (FIGS. 2A and 2B) to adjust their angulation relative to
the direction of belt travel. The drive rollers 125 can be independently actuated or actuated

25  insynchrony in groups. FIG. 4 illustrates a mechanism for enabling the latter actuation
scheme (conveyor belt 102 not shown). As indicated in FIG. 4, a plurality of rows 142 and
columns 144 of drive roller modules 106 are provided having the general configuration
described in relation to FIG. 2. As is further indicated in FIG. 4, the rows 142 of drive roller
modules 106 are linked together with linking members 146 that control the angular

30  orientation of the rollers 125. More particularly, control arms 132 of the drive roller modules
106 are pivotally connected to a linking member 146, which can take the form of a rod or
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about their central vertical axes 134 (FIGS. 2A and 2B) to adjust their
angul ation relative to the direction of belt travel. The drive rollers 125
can be i ndepervdent2By act uated or actuated in synchrony iaTgrsoups27583 G 4
illustrates a nechanismfor enabling the latter actuation schene (conveyor

bel t 10Zha@tBEROWO) exafipld, Mt cahRdtibisith&ale wWith diddl (HE@hbivy) efat Eauwsed 142 and
colums 144 of drive roller nodules 106 are provi ded having the general
conf i gurthtdugh thkegeaniitgsd 38 AFIGE] 24 o 2B)oprievi@ed 2n thagconigof armtsHER of ihdidciaeed i n
FIG 4, the rows 142 of drive roller nodules 106 are |inked together wth
| i nki ng "REFIBPS s org;in cﬁ%lﬁp%f? OpgIENSE{HN f-iwww PEWFE‘PF% r3¢mbeid 4pofhet s

125. Mor | r . 2 Of . V . Lyl 06
are pi voraPry etk e FRILE flodieRste @l rebife (Gt AT ER A0 o1
a rod orehmble diBYtoWBNLEH oftka b & poktia 141 WIRRCHiL O mbshaRBREL1 3% (FIGPRASn{NOL
shown) that extend through the openings 133 (FIGS. 2A and 2B) provided in

t he cont2Byltrawsversd @igplafernhdre oflthedinking lnembam ddé astht Ge-eciohsiimdicated by medw

openi ngs %not shomm? of the linking menber 146. Wen the position of each
drive ro*P&russpisirellersd2d o mivadadorkihaceiienl perticekaxeedbsraly sdivstingdheiaxi s 134,
for exanpl e fixation of the |ower portion 141 of the pivot mechani sm
137 (FI Su?g%geﬁgﬂﬁﬁy transverse di splacenent of the |inking nmenbers 146

in the directiRnskidfdheabed 1@Ncﬁ{weoaysﬁ14&dq§%@sqpﬁohepﬁa@é kS, i25 to pivot

about the central vertical axes, thereby adjusSting their angular

or i dfit atandrodithbues in whichgnutipledirkirdghGembarsids diesplbacimaulbyeaunsly displaogt,i at e
means. I n enpbodinents in which nultiple |linking menbers 146 are to be

si nul t arf@dubeipiaar aptltple sowanidolleie @y aiedo ke Fimmyiaacoghs riyptedothedinkingps are to
be si mul t aneousl ivoted,. the |inking menbers e connecied to a single
nctuat | R MErtser HERAR 14 Sast Al R R LT P PE pPRERRE SR Bhe
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adj acent columm 144 of drive roller nodules 106. In such a case,

| ongi t udidpaknidiofphatehentrivefrolidrenadtlesatOooln suetb edse 1bOgitundihklelighla@atenons

i ndi cated by arrow 151 wi ||l cause pivoting of the adjacent colum 144 of
drivé r oifitls aciwrdignesembpm 15041 ¢ dingetiasdndicatad Be arronel Sl ivikicagserbyiBesf 146 to

| ateral |y tr.ansl at,e ich,.in turn, .cau t.he remai ni ng drive,roller
modl os 1o St o Emadth ERos i Mo RO o i FERPUE L S M i

adj ust mgrﬂém@érs tlﬁ'@toqﬁﬂeYa@lyrtPJﬂsI%Ee, s, §srutd Qau%@ttﬁéjﬂeﬂ'taiﬁihg dRORYENL I RGBS
frame 108 is not shown in FIGS, 5A and 5B for

to pivot.
FIGS. 5A and 5B illustrate the effect of angular adjustment of the drive roller
20  modules 106. Notably, the conveyor belt frame 108 is not shown in FIGS. 5A and 5B for
purposes of clarity in describing other components of the conveyor system 100. Beginning
with FIG. 54, the drive roller modules 106 have been pivoted in a counterclockwise
direction (when the conveyor belt 102 is viewed from above) to cause counterclockwise
rotation (when the conveyor belt is viewed from its end looking upstream) of the conveyor
25  belt rollers 118, as indicated by arrow 152. Such rotation of the conveyor belt rollers 118
causes diverting action in a leftward direction in the orientation of FIG. 5A, so as to displace
an article O in the direction of arrow 154. In FIG. 5B, however, the drive roller modules 106
have been pivoted in a clockwise direction (when the conveyor belt 102 is viewed from
above) to cause the conveyor belt rollers 118 to rotate in a clockwise direction (when the

30  conveyor belt 102 is viewed from its end looking upstream) indicated by arrow 155 to cause



purposes of clarity in describing other conponents of the conveyor system
100. Beginning with FIG 5A the drive roller nodules 106 have been pivoted
in a courwenciooksmse direction (when the conveyor belt pt@asesowemeed from
above) to cause counterclockw se rotation (when the conveyor belt is viewed
from it sdiesink aekdnig aURgiveadir@tioh RRd CRPVRY afe DALIE O BlthedFedibd of afow
indicated by arrow 152. Such rotation of the conveyor belt rollers 118
causes dl|56ert|ng action in a leftward direction in the orientation of FIG

5A, so as to displace an article Oin the direction of arrow 154. In FIG
5B, however, Elﬁé oft 108 Blsipte b e Age s ssingeta With the drige kwi se
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arrow 155 to causediverting action in a rightward direction and di spl ace

t he art itbé dir@tion otfhemahymebetli wavedfto acvmawegﬁ@ﬁe aﬁgleﬁepréknmdbm Adihditeddhe t he
variability of diverting angles possible with the drive roller nodul es 106.
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i's perpé? Icula et on o conveyor

angl e refﬁﬁﬁ@%@b@dtmye@ eqaéu Ogﬁﬂl)l Bhesk dngufak Gan&ﬁhtyt J&ﬁhdﬁgwmmlﬁr&{d Rdul e 106

can al so be taken fromthe orientation to some positive angle represented
by B0 | mfsogelaevdrodilitgiit sqssibly borevapar lplicpred anplimietiasyof dinginetefinbmséd t o 90,
t her eby equatl ng to 180 of angular variability. Al though such a broad range
of angulfaf ﬂ\%#qvgtsﬂlqr@ }25 @dpf@ggmrévelté@}ww&rm@é lmltstb%éa@gaﬁaamgtht ations of

the nateria Siod L 51 rive roll g HlZS and cqnve t}eL[ roIIers 118
. . rlep IOIlS 111 WnicC 1‘01 er sl1 CaIl be avol OWG-VGI' $u I ra S [0)
may i m9 € range of angu Brabrs enta |ons in Tt %S |p can be

avoi ded.,JHevEMalely 2094 a0° hANGRR v le a cdn%éy%r &R@B%s@hﬂleé{st15@ft}n@inh§fhgare
achi evabl'e at coriveyor belt speeds of at least 1 ft/mn using known

hi gh- f r ileiomarhighHffidmesur latsalibiably, He angglalr dispthicsiplsice nisndriof rollhe 1461 ve
rollers 125 directly corresponds to the resultant diverting angle. For
exanpl e,diggsn cemespapds/te therasalantthwering apgle dior epmplecyv ke ssiveroligie 0

orlentat| en_as 35 dj.verti,n
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ori ent atjy %[@t%m hiHifekGon desultdd Whi ch the axes of rotation of the dr| ve
roll ers are perpe d| cular to the direction belt travel

When the drive rollers 125 are positioned in the 0° orientation shown in FIG. 7, in
which the axes of rotation of the drive rollers are perpendicular to the direction belt travel
20 and the direction of angular rotation of the drive rollers is in line with the direction of belt
travel, the conveyor belt rollers 118 are substantially prevented from rotating and are
therefore “braked.” Accordingly, undesired lateral movement of articles on the conveyor
belt can be prevented, if desired, by controlling the drive roller modules 106, to be placed in
the 0° orientation. It is further noted that when the angular orientation of the drive rollers
25  125is adjusted from the 0° orientation as an initial position, the conveyor belt rollers 118 can
be gradually accelerated in one direction or the other, thereby decreasing or all together
preventing the roller slip that can occur when a friction plate or angled rollers suddenly
engage the conveyor belt rollers. Gradual acceleration of the conveyor belt rollers 125 also
enables relatively unstable articles to be diverted without tipping over. For instance, if an

30 article to be diverted is relatively tall and has a relatively small base, the article can be



and the direction of angular rotation of the drive rollers is inline with
the direction of belt travel, the conveyor belt rollers 118 are

subst ant ivabI2g10peszent ed fromrotati ng and are theref or e PConsk@d/ 027523
Accordingly, undesired |lateral novenent of articles on the conveyor belt
can be pired@lyedcelérhted@s bhedide by tHe@hdr@f @nl&RorBelt 162 bPLILRITY Worutiag 106,
to be placed in the O orientation. It is further noted that when the

angul ar tbe hegitlaidrosf thé dtiherdleiseom dhd EragiehRBions adj usted fromthe 0
orientation as an initial position, the conveyor belt rollers 118 can be
gradual | y acé@lagfiﬁlo@do PRing RBSYRFEafiusiblsy t ??Wélvﬁtrﬁ‘ierr MetHelR) Cﬂ‘écr easi ng or
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accelser aJethBllé}fs 118"Su@@ﬂl\ﬁ@ﬁi&{ahb}eistdepf&édeih$I@§ %A@Axﬁ%lﬁ m@?b&%ulfaﬂf%l sely
unstable articles to be diverted wthout tipping over. For instance, if an

arti cl e itlestizgesdhy drive dbliess ]%Ill&Enge@emenaMthahﬂjcomIasyca hehlralﬂervéla/wshnﬂalFI[G base,
the article can begra ually accelerated to one de or the other of the

conveyor Bb‘EPff“aIW Byrigr 5%1995 ‘ihﬁ%}géé%‘? frgmethe C%‘h"@MPfa'?qlbﬁﬁ’H?ﬂs 458 sglerti rol | ers

fromthe ori el i (W] dj t he
drive roeln% E?reme ﬁé d%fﬁ%a &an Cantb r%ﬁdgg % ver prcp %ce %elc am{%g&n (% 0 engage
or di sengag®) fHelids th‘é%irfv@r_bﬁ‘é@ 115%5%&%& ananeroReldr weqntl ﬂoﬁér@, 11¢.8xd Such
functionality is depicted in FIGS. 8A and 8B. In particular, FIG 8A

i 11 Uét r doesrsttheddré sdlersoddtef sont@D with thagageyenbelwiollarst he conveyor bel t
rollers 118, while FIG 8B illustrates the drive rollers d| sengaged from
t he conveyor Gaiin pdyangasss C@R%reé]@eédﬁﬂw@rf@awﬁémst%ﬂ ar eemplgenent can

be pr OVICf@EEd W %oupé C())Ifl ? 1ve r(ﬁfe%sﬁ(:,[a?’lrl]ae ) Ql%?elzcis cﬁﬁ |e{1ts q‘é’? éfr %Q%(&Iéveigor sy|s¥er9r?ngtr | ve

roll ers € eonvey or owers the
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advant ages can be reali zed h such conveyor systens. For exanpl e,

di scret e:ogvgwpbelmfhrdug}v&ermbhe]m of dizclee @pevhiechanisntt (Bigeli@kingzoesiseref t he
conveyor systemnot only along the direction of travel of the conveyor belt
but 1al s dnauéh@sw thapagitipng pf aifigle @W@gﬁ@m@&rtbek Kby eriiedled Mot grRdn of

di screte_caontr

ot L o roh By R SRR otk o g o LERE B RaRr b SRV RPbp g
preci si OQHQYt”'d@@ch@% J:dhtﬁ)@%}srté?ﬁ hd ﬁl%vfd'@g sq{ch‘!l@aﬂi %A§ﬁ€b9§ed% @ceﬁiﬂ fferent

zones. In fact, when a "smart™ detection and control stemis provided,
such as 1adinvidmg hnigteb asieble Rlyatifed arndiplievisel y alovad tiwdiges dganches thddettj for ed and
preci sely noved al on%1 and/ or across the belt, for
example to enable desired ordering and/or alignment of the articles on further conveyor
20 belts on which the articles are to be placed.
FIG. 9 illustrates a second embodiment of a portion of a conveyor system 200. As
indicated in that figure, the conveyor system 200 is similar in several ways to the conveyor
system 100 shown in FIG. 1. Therefore, the conveyor system 200 generally comprises a
conveyor belt 202 that includes a plurality of longitudinally oriented free-spinning conveyor
25  belt rollers 204. The conveyor belt 202 travels in a direction of belt travel identified by arrow
206. In addition, the system 200 comprises a plurality of free-spinning angularly adjustable
drive rollers 208. In the system 200, however, the drive rollers 208 are elongated, or
“longitudinal,” rollers instead of caster rollers. In the embodiment shown in FIG. 9, the drive
rollers 206 are longer than the conveyor belt 202 is wide.
30 FIGS. 10A-10C illustrate angular adjustment of the drive rollers 208 relative to the

conveyor belt 202. In particular, assuming a conveyor belt direction of travel indicated by
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exanple to enable desired ordering and/or alignnent of the articles on
further conveyor belts on which the articles are to be placed. FIG 9

i1l ustratwe 2aigwes2ad enbodi nent of a portion of a convepom/isysens200. As
indicated in that figure, the conveyor system 200 is simlar in several
ways to drifv 209 ¥RY.ADASHSd R HAQngHRWON bhtheldbve kollekbeoedhat sultdia thonveyor
system 200 general ly conprises a conveyor belt 202 that includes a

pl ur al i tdiveting ohgiticied tonthellsft, HiG B eldustrages-thpimking” QUﬁveV@IOMhbdnwellers
204. The conveyor belt 202 travels in a direction of belt trav identified
by arr oWB®rE, A FIGatG fliyntratesen agsehnod 6he dipirelbas éi%iriﬂliii i
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the diverting of articles to the right. As with the conveyor system 100,

t he 10r i wernens bicths f1208. Bpwabef exguplardayh pidjotjeire@145ifogneal wakehetsyf die
adj ust nrent nmechanisns. FIGS. HA and HB illustrate one such nmechani sm
( conveydFramemenyhets 2R S intereayarplsesh gthes Paii iaieysfcurAé tegedv Wikh 2 Rigss

figures, ers 208 e pivo ort o) ect ngul ar
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connect gg,h %ee@@iibg%me&leﬁiatﬁh\é%wh% pi@ 12A 40l voGigh Bt RImCRLRBES b fsri}e
frame. By way of exanple, each pivot joint 214 is formed by | eaves of the
frame neppersmatly 1tiahglentiesack al/thewbtrieresthe Otmes toandthar erisestivreat winget her
with a pin or shaft (not shown). Wth such a configuration, orientation of
t he i5r arhy ozrptemglen and un gbse prgles e f@mqfi@g dialirarpe F@ﬁ@rét IghowRdwEIGn FI G

HA, 212 f 90 | t h of
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and two bt L€ RGN ESrALR 209 hRBHigRLd E&‘Es t%rb%frb% GN8N to 8% HRRWON bivdnl G HB,
t her eby placing the frame into a parall el ogram shape. In the orthogonal

or i ent atdasemdiedted in FIG. 10B. Therefore, the orthogonal orientation of FIG. 11A is the braking

t

orientation. At other orientations, however, such as that indicated in FIG. 11B, the drive
20  rollers 208 are oriented such that they are positioned at an angle relative to the direction of
belt travel to provide the diverting function.
Each drive roller 208 is supported at both ends by a joint that permits the change in
orientation as well as free rotation. With reference to the detail view of FIG. 12, each drive
roller 208 can, for example, be supported by a shaft 215 having “eye” connectors 216
25  configured to receive a pin 218 that extends through a support bracket 220 that is mounted
to a frame member 212.
In FIGS. 11A and 11B, the frame 210 can be manipulated in the manner described
above by, for example, using an actuator 222. In the embodiment shown in FIGS. 11A and
11B, the actuator 222 comprises a piston member having a piston body 224 from which a
30  piston arm 226 can be extended, for instance under the influence of hydraulic or pneumatic
pressure. Both the piston body 224 and the piston arm 226 are pivotally connected to
11



FIG HA, the drive rollers 208 are aligned so as to be perpendicular to the
direction of belt, as indicated in FIG 10B. Therefore, the orthogonal

ori ent at iwp 20f0/167$33 H A is the braking orientation. At eCmas2aoiogTseati ons,
however, such as that indicated in FIG HB, the drive rollers 208 are

or i ent echdsddeht fidhad meh®¥rsar e vadShbir ratkedd 28Nl such ah hMengedndrine
direction of belt travel to prOV|de the diverting function. Each drive

rol | er 208ajtmngippopisted aan 2Boirtio émdystoy bady 824estltwin apgulat adjusthrent biathge i n
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i nst ancdirgiryEntation Oif Hra dréveaellere 2H§/leal‘f| file. biB IHH@HEFF%%EP econdeepte) egepteft he

pi ston bhg 224 n..arm.22 L Yot ne dj acent
Prane mesberSro BRHAR Bt aRuTER B St W B ot SRS SL AT ahBR LT
retract i@neRf THBEgIPhSIOPride 'ékt%ﬁ@loh Bh@ rdthRtiDh 51 @0 Pheslyardddd, ﬁ\%tﬂrfe%td’a@n

angul ar adjustnen% of the drive rollers 208 in a first angular direction,
whi 116 extfeéhmsdidve wilets288 parstaopreaisety tomroliedengidtating otlyrticles uirt s dchiexndul ar
adjustnent of the drive rollers in a second, opposite angular direction.
Such marPsiihersidsrfitee ervareibeltr2§Aniyasus diverigngianges aslepiskad i filGs 108G H A
|IIustr b§§ a first extent of extension of the piston arm 226 fron1the

pi ston body 224 and a first orientation of the drive rollers 208, while

FIG H B illugEglissedisRePAPotiirEataabihef¥e81dh 0 d%?@rﬁﬁlos&&ﬁe i sEzE't%m%O%t on
armfromthe piston body and a second orientation of the drlve follers.

Thr ough tappreopditfateat exdlee dsve meachigne isrshotvindn FoGE. 13ha cphedyonbelt 302226, t he
orlentatlon of the drive rollers 208 can be precisely controlled and
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end at hinge joints into an endless belt loop advancing along a portion of a conveyor
carryway 309 in the direction of belt travel. The belt rollers are supported atop an array of
20  drive rollers 308 along a portion of the carryway. Narrow rails 310 upstream and
downstream of the drive-roller array support the belt along the remainder of the carryway.
The narrow rails, topped with UHMW wearstrips 312, support the underside of the belt
between adjacent rollers.
The rails are mounted on a carryway pan 314, which is itself mounted in a conveyor
25  frame (not shown). The pan is perforated with a plurality of circular openings 316 arranged
in longitudinal columns 318 and lateral rows 319. The columns of openings are laterally
aligned with the lateral positions of the belt rollers. Each opening rotatably receives a
cartridge 320 supporting a freely rotatable drive roller 308, which engages the belt rollers in
the corresponding column as the belt advances in the direction of belt travel. The rolling
30 contact between the belt rollers and the drive rollers causes them both to roll on each other

and rotate as long as their axis are oblique to each other.
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plurality of cylindrical rollers 304 nounted on axles (not shown) aligned
longitudinally in the direction of belt travel 306. The belt is constructed
of a seriwe20fo/weees 307 of one or nore belt nodul es, onlPgTarseoworses whi ch
is showmn in FIG 13, connected side to side and end to end at hinge joints
into an endl esssHeeldinlFR0Qpl4aheaittiengll@l @Reidge BAY ihtl0Be DS reaif@NWERYIID vEigH I yWay
309 in the direction of belt travel. The belt rollers are supported atop an
array ofdigmetrisalhobpmrsge BOBs 3240 A2p supportirigihe endg dfencate 32nagceiviidrin eloreai | s
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al ong t he’ ieifsiditrerolt Phérarithnbyles Feanar rdiorah rele thepsaa it the
wearstripg g %%Eréa‘p%’ te éaﬁ%dgg &4 ﬁ{edcﬁ‘i\%frgq%,ealaﬁl}{[e ol?k?ér%fe:%zsgbﬁﬁg\%a rollers.
ed ona cC yway ; I se

The rails are noun n rryway pan chis i nounted in a

CONV8Y OrplintWNe f6itihg SARWA stop FOEtHRARIel B ARV AF, BleedhivM foherdis Rdthihad irt $heOF
circul ar openings 3%6 arranged in |ongitudinal colums 318 and | ateral rows

319. Theatodgemiongh fiopeé axingsthar @likait mradh yf @k irglive gprordding heydrailt tbe &lp of
positions of the belt rollers. Each openin?,rotatably receives a cartridge
320 suppbe tstpgering Exiepdingtdavapy addrany éhersfaina: rsggnciffingrhe ARy edlet kanpel t
rollers jn.th rres di hg cql. s th t adyanc in;th iLrection
of el sl RS RERRERIA IR AR MR Bl e Bl BVAREE Ryt b M R PV

rol I ers GRiUR &S nisheMobRleP3300bdtRbdn R ﬁ@ﬁﬁlhle_riys Retheaitth SRLAL StedS Al IBRGr as their
axis are oblique to each other.As shown in FIG 14, the drive roller

car tl0i dgeurdalstemGBRIdetl &romethairaeimer fing h32@ smallr diiragret thiao dihd yppep posndle
hol es 324, 325 supporting the ends of an axle 326 received in a bore 327 in

t he drivéEmoihedqieriphery abilee lover iparpdseg iradenigdd pwagd phibg wgHPRYIY ©f ther ough

whi ch the axle can be inserted i .the cartridge and the drive roller, and
e ot na b S3aeaE 4 REFAE B b Lol FER bR RO LBl PR o

| Lhi S e THDGrARLY Bedrad hferhifly hapl aadviith dchipreal Lkhitas @l anapadbi xed
axis with a salient portion of the rollTer protruding beyond the top of the
r et ai nernot exignd padtendpeariprdopivae dppergoutnhbstegt ai ner ring encircling the
drive roller is an upper journal stem 328 having a cylindrical outer
perilghery i ndéwstcatiridgemd2d afq sasiverkintha gpenifgscH 6o Hiescagry 819 el @ sisamn Bet ween
t he peri ge j of .the,ring .and the stem A | ower journal em 332 di st al
from t nd Cet b R oH HEr e oSt P St amufasr T R DispIbE o a8l S
The perifhgs unQbiatd el RUE M BMHBR] oSThE MithiDed heshds i@didnefer bhgeper i phery
of the upper journal stem A cartridge gear 3 I's di sposed between the
upper st@eningd théeing@wksulder 330 rests atop the carryway pan with the smaller-diameter
stems and gear portions suspended below.
20 A gear plate 340 is movably positioned below the carryway pan. Actuator gears in
the form of rack gears 342 are disposed on the gear plate. Each rack gear is positioned to
engage the teeth of one of the cartridge gears to form a rack-and-pinion system that can
rotate the cartridges in unison as the gear plate is translated. The gear plate has openings 344
elongated in the direction of belt travel. The elongated openings are bounded on one side by
25  alinear array of teeth 346 forming a rack gear. Each elongated opening is positioned below
one of the openings 316 in the carryway pan. The lower journal stem extends through the
elongated openings in the gear plate, which is sandwiched between two other plates: the
carryway pan 314 and a bottom plate 348. The bottom plate, which is stationarily affixed to a
portion of the conveyor frame 350, has a plurality of openings 352 vertically aligned with,
30  but having a smaller diameter than, the openings in the carryway pan. The openings 352 are

sized to rotatably receive the lower journal stems 332 of the cartridges. This helps align the
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stem The cartridge gear is preferably a spur gear with peripheral teeth
336 whose tips do not extend past the periphery of the upper journal stem
The cartrwogen/®223are received in the openings 316 in Phe/UusaspeEsy3 pan as
shown in FIG 13. The walls of the openings form bearing surfaces 338

agai nst upe ind RV RRBFork PERAD {RIIRAE aGRMbIPLAHE rolBR ANS thchshith anBLRD Of
the retainer rings exceeds the dianmeter of the openings, the ring's
shouldemoﬁﬁﬂﬁﬁbsUsmabbpaﬂhég@aanmaynpahxmiv@ﬁnﬂexenalIer-dlaneter st ens
and gear portions suspended bel ow. A gear plate 340 is novabl 05|t| ned
bel ow t he carsSfkEgR laaﬁpa%??%%% ogéat ©PiH theRetiost Mabt 348aeK o g

di sposeds,op, | &gte%%;nee BfonBRE the A6l P Rind B ROSL MR, engage < the

teeth of on the car ears I nion systemthat

can 5ot alceorhM@dalthd mdgsse | %éhr%t@@![t) 85mtbetgedingatedl shehmob BAN S de@dar The
gear plate has openings 344 elongated in the direction o? belt travel. The

el ongat qrdatepemjpn@d bgrieteboedidieclan3ionBoldird 85%in the tlbineations arayotefiotadlgt h 346
form ng a rack gear. Each el ongated opening is positioned bel ow one of the

openi ngsna4Eeq AN PHS 3@9%%%% ,513WHWFH% fogie lﬁjoaamrf)&th%@erﬁleﬁt%d%stﬁlwméag h
the el ongaf &ngﬁ%%é‘e‘%&ed iR s sg%? i e o?t’og’l Vit &J‘T ﬁ‘r%ﬁg%&%ﬂ nbfgé WRED, £ WO

ot her plates € carryway £tom

pl ate, Wwhé 6iBisias tsd @l PRAS gltﬁénaraield&eﬂuwto&h@%ﬁ armo&iorﬁ pRigonveyor frame
350, has a plurality of openings 352 vertically aligned with, but having a

smalloer di anefrergethplate it hendped bpgdinear dchexteettlywaly apamair Tyﬂmdmp,emshgwnBSZ
are sized to rotatably receive the |ower journal stenms 332 of

th
cart ri dgedlG7iki 9ne émcbgf AP pefHAOR Epigehedivg ewinssRIpgist @66pfluaf>@sdefic§r0m the
facilit abt ?to Sﬁﬂb]c ate (?re a{‘rOlwlaer alqr?);lél/% C e@?m e ro% ﬁ%s&co Jnlsr(l)lelsofglqe
otat'on bsn f xed At ronRt I

rotatable cartri dg ver axes ronti ng spacer

pads 354 @msioRgod R HBmttH@o@IQF &ﬁ%ﬂh@%&u%&s%@@ct%let he bohi am &fihd he top
plate 314 neet to nmintain the proper spacing between the two plates to

accommodatedsicheodixwabhectgbly a pleais @and4ie roddretoaf pit dtebratkentjatsedpapedifogs 344

in the gear plate are joined by internediate slots 356. Rollers 358 in the
s| otl3porthe bpigora b thegreat ploisal4PyI hesurnsigngad ﬁﬁaﬁﬁaeeéﬁ%@@émt%éﬂed@dﬁmr d from

Sockot s SBECTR EaRarE SR iR o PSP pREF S BEaRURR ofE LFEEIGE 1 1,
slot's aspifesse@ddP i Robiftild RASMRBEFaE @&t {oVR cditht k51eht 8RR BERAR HRM
plates. The gear plate is translated by a linear actuator 364, such as an
ai r cyl ibutiem ofake sdreyay and the top of the gear plate.
The operation of the diverting conveyor system is illustrated in FIGS. 16A and 16B.
20 In FIG. 16A, the gear plate 340 is shown translated to one extreme position in which the
drive roller cartridges 320 are positioned at the far right of the elongated slots 344. With the
cartridges rotated to this position, the axes of rotation 378 of the drive rollers 308 form a
counter clockwise acute angle y measured from the direction of belt travel 306. As the
conveyor belt 302 advances in the direction of belt travel, the drive rollers in this orientation
25  rotate in the direction of arrow 380 and the engaged belt rollers in the direction of arrow 382
to direct conveyed articles towards the top of FIG. 16A. When the gear plate is translated
over its range to the opposite extreme with the cartridges positioned at the far left of the
elongated slots in FIG. 16B, the axes of rotation 378 of the drive rollers form a clockwise

acute angle y' measured from the direction of belt travel. In this orientation, the drive rollers

30 rotate in the direction of arrow 381, and the belt rollers rotate in the direction of arrow 383 to
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in FIG 15. One end of the actuator is attached to a nounting bracket 366
suspended fromthe bottom of the top plate, or carryway pan 314, by a

cl evis amsot2n®/1e823368. The extension of an extensi on r @dTABG WM he
other end of the actuator is selectable. The distal end of the extension
rod i s GARRRGHRYeDYrikGIEWhS BBBotb@ Jf OIG. aBB—tog) p8sifti t6@ke BivaRKBldiRlon
suspended fromthe bottom of the gear plate 34 The extension rod

transl atd@$IGHeAgear plate, the rod' s extension determning the position of
the gear plate and the ori ent ation of the drive rol]ler Shi s, 376 under
the mount i ng HPYERREONIEEOHAB ﬁ§%‘éFt’EU6teéidB’dt?ﬂﬂgff%q rf)%—hfftf%lf agg¥Geen t he

bottom a 0 f the
0L OM GhedkDRCAALINRENNN 4 PR QP Pld 1 ARE BhEl S TG RELIRTRL L0
t he gearoupbatrRl c%ﬁegyo'i, ShavAntin m@ha._tﬁ_cé 900 r RS- bEX U ERBI NP 1tb HRYollBrs\WRiteh t he
drive roller cartridges 320 are positioned at the far right of the

el ongat €@2s108t sd3302 erolhﬁlyt Hescobed ini tdglethe beit atlleds 408 ardharsamgeditd ragnte onhe axes
of rotation 378 of the drive rollers orma counter clockw se acute
angl e g ¥eRBURLY to ?‘éh‘ﬁeftr%‘ Qf.bfekséltawe)lrfloéibm@m@ctt%@ drivapalersis ynderl wﬁxﬁévsr

bel t 307 g%vﬁl ﬁ’giOé I‘T lbeﬁ% %éc%ne&) ro%% rtglé ad\llaerhétg%???oar lcsv OI}IQAdn%dS (3}1 beI ¢

this orien on rota II’eCIOI']O arr ow engage

rollers ddvetdh@ 1Q]ersﬁ§ffts! 41@ O3 RAULAWBEEn b BpdiRGin GRIVIEY d5s 3f ﬂie%ﬂ‘e’?‘r He@War ds
the top of FIG 16A When t he gear plate is translated over its range to

t he 16ppashteycextheahivewhnft it dvaplartd nidiiye snqros4isitonddarat thelelfiathd éfréctioh t he
el ongated slots in FIG 16B, the axes of rotation 378 of the drive rollers
form a cifekiaged: acut e angl e g neasured fromthe direction of beIt travel .

In this orientatio e,rollers rotate i c rrow
381, and t ho BOPoRsoh U Y BB o g Bnteln S0 B8Pl

convey edch@-[‘&lle@b@l@ C&W@?{)Idoxﬁeli] a ff?&tsidémZanezﬁl e uﬂa@c?éa?rpm Al ﬁuﬂtgylé e d ! V e I’ ting

direction of FIG 16A. A switch conveyor can be constructed by using a 90
rol | er - beilthousidt donaeydir 424ealoe edramicsig) in shecdonasyis$ dimaction reteGies adticldsOrormame: 13,
with an infeed conveyor and a nulti-|ane outbound conveyor, as shown in

FI G1517 rolfgrebediproppeyaa oy teifts sea@pl side £33mlhexrollesbelheorvgy ¢1ep §blmeﬂ}sdlm<28ed202

otate dRPGBCUE AT vbm viFiuh B Gsor CPvar <dos B FeBhERC wi tn
s e e
shafts A4lidctidd 28y ithewnden@amirdad dipsd mheamnend4084h4an wpibeoh irifbel rotibt er - bel t
actuation zone 429. The rotation of the belt rollers as the belt advances and the oblique
20  delivery of articles over the first side of the roller belt prevent the article from changing its
orientation during its transfer from the infeed to the belt. The roller-belt conveyor is divided
into a series of sequential outbound roller actuation zones 430A-F by separately controllable
output drive mechanisms 408 underlying the belt. Each actuation zone is associated with a
proximate outbound lane 432A-F. Thus, the roller-belt conveyor constitutes a sorting
25 conveyor. As described before, the infeed actuation zone is used to pull articles onto the belt.
In the infeed zone, the belt rollers may be permanently actuated or selectively actuated as in
the outbound actuation zones. Actuators 434, such as motors and ball screws, for each drive
mechanism are controlled by signals from a controller 436, such as a programmable-logic
controller (PLC). A shaft encoder 438 mounted on one of the belt’s shafts provides signals to
30  the controller that can be used to determine when an article is nearing the actuation zone for

its designated outbound lane and timing the actuation of the rollers in that zone. A position
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conveyor. The drive shaft is coupled to a drive notor 416 to advance the

belt in the direction of belt travel. An infeed conveyor 418 advancing in a
conveyi ngwvoiznactrsza 420 feeds articles onto the roll er- pertuscanwesses over a
first side 422 near the upstreamend. A multiple-Ilane outbound conveyor 424

al so adwan&irago, iplefthBlycRn@Y W oditiofCdichAs hEGEkXiesf MetihfedLsorvepsn t he _
roll er-belt conveyor over its second side 423. The roller-belt conveyor is

obl i quelprodidspieedniyellaseath ¢ fignalnhdiedtiregitie enitrp otimtartioleveywihs rolterdetiaadonal
426. An article fed fromthe infeed conveyor is pulled onto the roller belt
by the BEATNg 49 tupns Shetha§ snroqsisan ParriNased BY gities sterBhiol sgtepgpinipg when

under | yi | ive i q u r .of I
actuati&ﬁgggﬁgﬂggﬁgg%%gn}o?gﬁﬁgga%%gﬁﬁgnggﬁ?'?@%P%?ggggmﬁﬁgyéghg%gﬁvances
and he yehbhiGeRsd#€lor beTeY pofitiah sdrsb@HiMBlitell ARk thelenS it tRd cdrveydiQiré er bel t
prevent the article fromchanging its orientation during its transfer from

t he i nf esdmiplestohetheebquivalte meinks élnatlveh be usvie Wetermgnedinvdrddd s ipasidomoser i es
of sequential outbound roller actuation zones 430A-F by separately
cont r ol ItBePEt SAWHMAr i ve nechani sns 408 underlying the belt. Each

actuation zong g, A8 grira%‘ets%g f(\%’ﬂotv\ps Br &%C%gx?%&%é Qﬁéﬁ%ge&grtﬁé‘fgaﬁ% thll'ﬁg éag%us’

the roll er-be conve constitutes escr

before, pheuhodasd tdIdt iRRoROHEr BhdisRddlonRYbl feall heh@RlcMOtHRe1kel t .
In the infeed zone, the belt rollers may be permanently actuated or

sel dot i veltywlast udteedasicivatedhie tieud fxtieach-mostuane 430z enedl thAattivkt @rts tle34,
such as notors and ball screws, for each drive nechanismare controlled by
si gnal s FeHemindieded byhearrorad2s. dhe Arivgmgchangan kntabrebprad eoncsatelopread

(PLO). A shaft engo 8 nou d,on ene of th elt' s . shafts. provides
ol s o R SRR RS rolPR, TGS B8 afstl el e it rIRE RRRLPV AT | 6

neari ng thBie aAGHARRANUIRNE theQlirdctisn desilanale ds auEleovRd 1dRReHARd uld waing the
actuation of the rollers in that zone. A positionsensor 440, preferably at

a known robeatBeoayseshe firtiake iathis beaneple is difstihdrbfor tHecfiathl ovtbveyd tane@l24ly itlkes t he
controller wwth a signal indicating the entry of an article onto the roller

bel tlSandPrir ariiphgn gores t2Hirigare irectadad eitbacdgaisagehoperaked takesd thy ot her
R E A RO RETEENL LA L SURE T
posi ti Obrift Q_%Réssangli@ﬁgﬂepﬂkqgaﬁé&ﬁlﬁi&%nb gaet ﬁ’leqfongrbﬁerﬁ:%i@lmg tieHe® gxanpl es
of ot her equival ent neans that can be used to determne an article's
posi ti orotldrwiideardakéd ttatpoaitipntolf B article on the belt, signals the actuator to actuate the
rollers in that zone to rotate toward the second side of the belt to transfer the article over the
20 second side and onto the selected final outbound lane 424F.

It is also possible to transfer an article over the second side of the sorting conveyor at
any position along its length —not just aligned with an individual outbound lane. By
coordinating the actuation of the belt rollers in one or more sequential zones with the
article’s position along the sorting conveyor, the switch can transfer the article off at any

25  selected position along the length of the sorting conveyor. For example, two consecutive
zones could be simultaneously actuated to transfer an article off at a selected position
straddling two outbound lanes, rather than aligned with a single lane.

Thus, by using the entire diagonal roller-belt sorter, the switch wastes no valuable
plant space. Furthermore, because articles are transferred on and off from the sides, instead

30  of the ends of the roller belt, large sprockets, which improve the performance of long-pitch

belts, can be used with the long-pitch roller belt.
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The switch operates as follows for the delivery of an article to the final
out bound | ane 424F under the control of the controller. The infeed conveyor
feeds an wotoom/w7s2at 0 the roller belt whose rollers arepattusatiem2isn3 t he
upstream nost zone 430A to pull the article onto the belt as indicated by
the arrow 428yhileifardiciMeeMBEMaitnsIRave bed@isbiaan adan0n &% BfGolrpner ed to

di sengage the belt rollers, as in FIG 8, or, alternatively, the drive

rol | er s desgiptonanddiraivitgstorepurpasee of pempaadi will lrunderithed by thest slohedin bel t

t |, in FIG 7 brake the belt [ B th ticl
i La;/ﬁi_s géaﬁglvaé Vﬁgamor@ﬁw#lggatwﬁgtfqr?%ﬁ%ﬁ% %ﬁ%mﬁ%ﬁﬁb %9%3%985 fterﬂ’@ E? ?Lrl ©e
act uat i on, 200K, R4 e ALSIRAGH UALESN BLINRL nendRosd, OfRr Akiathe Lo keep
t he artlc Nt as It advances 1nt iTection of b avel

Once st h%aﬁﬂxb{zé?h&ld@%sai@ﬁa%éttdn@ afdl H{Uop%ﬁﬂ%§ 1@!1!1@ bro&aﬁﬂﬁ&etraﬁaéédw paaest uat ion
zone 430F, the controller, whi ch has ti or otherwi'se tracked the

posi ti omxmﬁldtﬂmnariﬂwebbﬁowmom ehidhetht carsiidgealrstateh b @ctheatveriation, dot dritee t he
rollers in that zone to rotate toward the second side of the belt to

{ r anst ermedanRSTen e SYEFN el R SeAbied? AEual ah%?ﬁlbrOElﬁré o bp@ctigdtiorn e
ggggggngal i}an rlslzgel::d ’colrt()Fa.t(;,s 61%%%%1\}1%9’&051{ (?Ih? a}’lg the w%ss];:% a'(t%c!l? grag rTﬁlthno t
just al ifgnediiMgt theamilhfael ird ab11Q lahlawﬁétdbam@r th@ywﬁ@{)fthﬁ@bh%rkhﬁlf the
actuation of the belt rollers in one or nore sequential zones with the

ar t i1l e' rangrosfi anigohatiah oﬁgbﬂdteraﬂ;n:rlleir agayx Miheyiaakinghenswiebddl, tlanartglastsher t he
article off at any sel ected position along the length of the sorting
conveyortollEgrraycatis ke fw%af&g%éeléﬁrf d@acmg% by digerpagigsthatetes Agay sioym
actuated, t r.an artlcl | ect ed si;t1on straddli t wo
out bound™ BrbETER, B aBORERaRie Batretir iR PR SRS B Pl (e
entire diagenahr 1[1%5&’ whRlits sRIRE b&pendiB@las¥hd phraNaSH 8% s'?o@tlﬁ/gaédﬁ@@}& s pat
space. Furthernore, because articles are transferred on and fromthe
si des, iamsite@ddcnfld berramgbsl wifa hiheretaive es tHeabtting @hgey s po ald:d«etfcﬂ,tlghdmm h
|rrprove t he performance of |ong-pitch belts, can be used with the

| ondpi tc@ﬁtfp&’fltb? offéransipnpesetigar t i cul ar embodi ments have been disclosed in
detail in thqfc\ﬁéore oi n descrl ption and draw ngs for purposes of exanple,
it will be un 85“ V°those skilled in the art that variations and

nodi fications thereof can be made w thout departing fromthe scope of the
di scl osure. In one such variation, the lower stens of the drive-roller
cartridges can have hollows at their bottonms, and the openings in the
bottom pl ate repl aced by posts

17



extending into the hollows on which the cartridges rotate. In another
variation, the drive nmechanisns for the switch need not be able to actuate
t he belt wol2oey®7828 both directions. The belt rollers neew/useowormee i n one
direction only and ot herwi se be deactuated or braked. Thus, for braking,
the unilateral drive roller arrays neededsfor the switch require only
one-hal f the range of angulation of a bilateral roller array. Wen braking
i s not rleededitchivemgpmiging: of the roller array could be fixed, and the

roll ers deactuated by disengaging the roller array fromthe belt rollers.
As anot her 2B RHFRS ONVEYRE CPRYYENS HEFISRIN BrPYBHES IIGHI®M are shown in Fig. 17

s rect angyh all 1. 3 DARR U Sl ShUESPET RRBNLGHLAN AN RRIBIA S, O Lhe

sorting conveyor s side e arrange ias relative to

the sorting GeAMEYMd ddv ihgwkﬂﬁﬁdbéﬂhh@ﬁmﬁ@?ﬁ{th@ﬁm&h? of f-transfer
position. What is clainmed is: CLAIMS 1. A sw cé conprising: an infeed

conveyor conwingrgnaydr dispssedronaa diegarey phigyuei to ot dommeyiag doattivourtvearnveyor
including a plurality of outhound conveyor |anes receiving artjcles and
conveyi ng t héhaptised @aveypriRd tioeroimnhCVREtang fomPrisBetd e AVE)Sr

di sposed o &gl AGR AR LAYS LS ANE SO NG HLIE L AD RSt IREDLLIS)

i nfeed conveyor ound “conveyor anci ng

al ong the di agRaal tRRAIIAMURENTEQL B BIISLA@E HMEVed RLaLARIIS didRBS&VAbSE tO
t he di agonal toward the outbound conveyor in roller actuation zones

sequénti al | y tte &pgied thé snting henvegogiohpush thdvetisles teceiged oowretholinfead push t he
articles received fromthe infeed conveyor onto the outbound conveyor at a
sel ect ed posiPNBHCArBIhe RBtboyRe cory eysnitessiected poaitigiialqayg thesering| ai m 1
wherein the %%%5@@9 conveyor conprises a roller actuation zone proxi mate

t he infeed conveﬁ%r'for rotating the rollers in the belt to draw articles

onto the baldwifheRit Agink NTeRELIS ARVEYH e codwedrIWinpFBeBSrdllbr &r@itnLonper ein
each roller actuation zone includes an array of actuating rollers

sel ecti vel praximaieltiee infided candeyou forabtanmg tisd dojlersah kheigelicoritrae trtidldstontdighe
rollers in the belt as the belt passes through the zone.
15 belt from the infeed conveyor.

3. A switch as in claim 1 wherein each roller actuation zone includes an array of actuating
rollers selectively movable into and out of mutually rolling contact with the rollers in the
belt as the belt passes through the zone.

4. A switch as in claim 3 wherein each roller actuation zone includes an actuator coupled to

20 the array to selectively move the array between a first position wherein the actuating
rollers are oriented obliquely to the rollers in the belt for mutually rolling contact and a
second position wherein the actuating rollers and the rollers in the belt are oriented
perpendicular to each in sliding contact braking the rollers in the belt.

5. A switch as in claim 1 further comprising a sensor for sensing the presence of an article

25 at a known position on the sorting conveyor and means for determining when the article
later enters one of the roller actuation zones.

6. A switch as in claim 5 wherein the means for determining comprises a shaft coupled to
the roller-belt and a shaft encoder mounted on the shaft.

7. A switch as in claim 1 wherein each roller actuation zone is associated with a proximate

30 outbound conveyor lane and is selectively actuated to push an article onto the associated

outbound conveyor lane.
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4. Aswitch as in claim3 wherein each roller actuation zone includes an
actuator coupled to the array to selectively nove the array between a first
posi ti on wbenw/17$28e actuating rollers are oriented obl pqualsgomm21tshe
rollers in the belt for mutually rolling contact and a second position

wher ei n ¢ ha @atdabhipgisigl | ers and the rollers in the belt are oriented
perpendi cul ar to each in sliding contact braking the rollers in the belt.

5. A swi t chn ageddconiveyanhivingranteait eod apd icsnveying addson & @nvewng dirgetiome
presence of an aQ%icle.at a known position on the sorting conveyor and
means for det'@VAhihe§*hRBY the article later enters one of the roller
actuation . 6. 1 | ] reint . .

Get or i i g Pagatiy oL Sy Ak Bl AU ARFISFL Rl 18 (REHTng hjlcp i
encodger nnunuﬁgc@ﬂmyﬂ@(ﬁﬂ@ﬁ&qﬁgﬂldkgm&&ﬁﬁea§sin claim1l wherein each roller
actuation zone is associated with a proxi mate out bound conveyor |ane and is
sel ect i vel g saetingatedtyboepastingim kngihaliagamatlp betneen slsoeiditanedf dthi inéedd
conveyor lane.8. A switch conprising: an infeed conveyor having an exit end
and conveyi ngCaYYo¢ ped thepriragenelpioh gheitreutndoient expdianeg homead tPEram a

plurality of ‘cittlo’%‘é%%%%‘é’xﬁ?é% b'f,-t%v”e%% #Dltalga\rgie?lﬁres agﬁno{ Q6 SHIS @Qen‘%ﬁ%;’iﬁééiacﬁ‘g

articles in the conveying direction ance ends; a sor

conveyor ext edgifgrideds SRHA 16 HrRAOAM donRefMRREr thbeir&X%ide £0H upbirddie | nf eed
conveyor and the ‘entrance ends of the outbound conveyor |anes from an

upstlfeam end pgositencovirisd owhmuahtnbetensenapalealfioel theispgingandveaee onel the des,
wherein the infeed conveyor feeds articles to the sorting conveyor over the
first side atseeidpids 3tdbarHEEIce Pt HISPOEINE GOVRBUNcINdRES recei ve articles

fromthe sorting conveyor .over the second side.at the entrance.en t he
. a roflet eltla ancmgaon%t e lenigth of the dsortm conveyor 1n adiréction of Helt
sorting conveyor 1ncluding:°a reller belt advancti ng al ong the Tength of the

sorting conveyofraldl oBlighd ®Ghé B8hvR{inB&lifeclisP¥e] haRhd Mi%lets%piobﬁin%%lfceyl ng
direction and having article-supporting belt rollers selectively rotatable
on axes par al | ekollees deleetidkly ecthiable wf axbepiratlelav ehe digecsion belseliofraved| t - r ol | er
actuation zones underlying the roller belt along the I ength of the sorting
conéyor to sejesies phhsiiyroper astuntiopgopes yndeglyingrthe rolleg helhalppa thetlongth @f tse

sorting conveyor to selectively rotate the belt rollers in each zone toward the
second side to push supported articles toward the outbound conveyor lanes.

9. A switch as in claim 8 further comprising an infeed belt-roller actuation zone at the
upstream position rotating the belt rollers toward the second side to pull articles onto the

20 roller belt from the exit end of the infeed conveyor.

10. A switch as in claim 8 wherein each belt roller actuation zone comprises an actuator and
array of carrier rollers selectively movable by the actuator between an actuating position
rollingly contacting the belt rollers passing through the zone and a non-actuating
position in non-rolling contact with the belt rollers.

25  11. A switch as in claim 8 further comprising a sensor for sensing the presence of an article
at a known position on the sorting conveyor and means for determining when the article
later enters one of the belt-roller actuation zones.

12. A switch as in claim 11 wherein the means for determining comprises a shaft coupled to
the roller-belt and a shaft encoder mounted on the shaft.

30  13. A switch as in claim 8 wherein each actuation zone is associated with a proximate one of

the outbound conveyor lanes.
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second side to push supported articles toward the outbound conveyor | anes.
9. Aswitch as in claim8 further conprising an infeed belt-roller

act uat i orwpanw/@rs28he upstream position rotating the belCTruskéiens7seowar d
the second side to pull articles onto the roller belt fromthe exit end of
t he i nf ead AGREMEY 86r- mdng AsEWch, GBm@sising: cl ai m 8 wherein each belt roller
actuation zone conprises an actuator and array of carrier rollers

sel ect i vel pravidiapkeotiingtdevegor haviog albettwadnplamliy platiatgblpaedicte-on rol i ngly
contacting the belt rollers passing through the zone and a non-actuating
posi tion in mYRPPBINGITALCTE BFERAZRD tRiDE seletiEy ehetotated i wrigectipn peppeadiuiai taa i n
claim8 furt | SJ . S r i r C article
at o known pabeh SO LBl SR R R B R R when
the grticle H@hﬁhoﬁﬂkgbﬁﬂ%ﬂ%ne&mﬂhe belt-roller actuation zones. 12. A
switch as in claim11l wherein the neans for determ ning conprises a shaft
coupl ed t oatrleging hh grfedsedonveayrd ta fesHaf ticlenood 8re soting @dveyvrtihe cefmadying 13. A
switch as in claim8 wherein each actuation zone is associated with a
proxi mat e oneligrtipmebligrede thealisssHor bpelt titved from a firsheiele gbthe sertivgki ng a

swi tch, conpn£ggﬁg;-providing a sorting conveyor having a belt with
plurality of act at’abl e articlesupporting rollers arranged to be

sel ecti vel yrrh@diag 86 olitbotind 6Bl bOsh RRIPPOS LML diQe 8f Wk E&gihi BnRiyoPel t
travel in roller actuation zonés sequentially disposed along the I'ength of
t he 19orti ng owitlv e pbrralitgrof &mgs pgradlel tb ticetverng diroctidnpwhemih detlarcls@se ont o
the sorting conveyor in a conveying direction oblique to the direction of
belt travel faEWMSad {9 1estivepdislesfrophibesortingrgnediey eyerthe ggpadgideg an

out bound conveyor on the opposite second side of the sorting conveyor with
a plurality of lanes parallel to the conveying direction, wherein the |anes
are arranged to receive articles fromthe sorting conveyor over the second
si de.
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