; €3eLL4B6TL59 Septenber 2004 H GH SPEED BAGGAGE DI VERTER Thi s application
~clainms priority fromprovisional application entitled H GH SPEED BAGGAGE
Dl VERTER, Ser. No. 601224,621, filed Aug. 11, 2000, the disclosure of which
is incorporated by reference herein in its entirety. TECHNI CAL FI ELD AND
BACKGROUND OF THE | NVENTI ON The present invention pertains to article
diverters and, in particular, to highspeed diverters. Al thoy@fapfelifber 2004
i nvention finds parti cul ar appI ication to the diverting of baggage such at
ai rport baggage handling systens, or the like, the invention may find ot her
applications. Diverters for irregularly shaped articles, such as baggage,

share many of the sane goals and chall enges that diverters for regularly
shaped articles, such asw&%@%ﬁﬁéﬁ&m One goal is to sort the
articles at a hiphise blﬁ:aﬁ@n &IEﬁ\ﬁs ﬁﬁtﬁltydﬂnyrﬁrpﬁ'é\f'ﬁorfgl aﬁﬂlfctah@'geﬁt'iﬂéﬁtl-rlépl does not

artic s to
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m gl m géggérﬁéggﬁwy EﬁthERel%@g N2 i68(224i624  iled Aughtt, fZQQO.eihetdiselosaltemfof t he
t hr ouglwhigh is maﬁpmwre?éreno“éwéréﬁfms thgrgybecomes. Simlar to boxes and

cont ai ners, baggage can var |n. eir vwelg si ze, and centr0|d | ocat i on.
In contrast to BdtddNKA - e NV in their shape
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suitcase, a_ duffle ggage,

such a§9%¢@ﬂeﬁag¥thonghﬂwm@anm fn#ﬁsmlp'ulemllcm toritye diventigg of hape or

roll. ﬂ‘g@g r@e%y haped
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shaped agplicaigngs . For exanpl e) baggage may be nore susceptl ble to danage

than articles) s n the

baggage, suc h) asgﬁl%dtaﬁefsgﬁa%gmgﬁyg ?F%ﬁ ags%(ﬁyggb g&%%m&t

si gni f FeBRE03IsEAd challenges thadivertergiforoagulidy shapiedtsrtnies, lsush aebowes arhape of

bagga r I he. di verter

when 8?3'3?‘?%‘36‘%3@ rone Bl i3 ot % criitf et < HOH TedlR6 hetif el ok sy

i ncl udBinstiongnes ot sigpiicantiysinvethe trpughput of theearticles.| Anathexgpadisto caught up
d h

in a Wt@ﬁaﬁ%@&ﬁ@kﬁé a&ﬂaé sgﬂgla “i'ﬁé fastet tﬁ? gk}ﬁ?gniﬁ AB@HSW‘?%” t nat

can divert a variety of artic [ nc ‘uding regu ?egul arly
shapedg'fﬁaiqul%@a“ﬁ'ﬂg%thlﬁ kpcomssed of sortatlon wi t hout the attendant

bl 2004 . SUMVARY
IOC]rZOTH(I;mIS h@éﬁﬁf&sﬁg?ﬁ%%;% Y\@Q'.tohl ver ﬁgéiee% varg? tﬁ%@ r@g[ﬁ'ﬁ Pﬂgent i on
has a PB&idigrationadpreatsa tmba@saprnogams;sebag@hgeecmmg@aﬂw their sivagsé t 0
e nvention,

di vert ne faormof t

the di 3,2& %:%rﬁ as?gsnbme?%@ gene‘h ﬁ?ll"aé(ﬁé?lﬁg"e dgid syitcAss; ﬂg“@ﬁpﬁﬁce a
pai r 015'h 'Iqaﬁp@Boﬁgé%rﬁilth%hkeorﬁ@p@bsggagessmmuﬁelhgagmm/maléabla uNhese which
are co a dri verting surtace
ef | neq iAoy 8Y ching¥Bp6 WPHAE' ARVl riihand A RBIREINGER . Ldeq an
act uat Breghigry sanest ﬂf&é@? miakes smtﬂmamemtﬂoye chnilengmg tharysarttion of muldﬂ?
flippe e n t he
Conyoy s apeates: FdrrhRpld bAGAR AL, ROt SRepRIq phea et ticlRy, one
aspect s“‘gh%" caniainers kecause atthe insateid foteingthe daggage mushias iicthe casebf as a
drive n rfaces. of

as'séan?'i‘i’ bade] 2ba Aot USRS BY ket et Py i RFE v e Vagstabdr e  ne
arti cl 88d shaperns bﬁﬁgﬁ%iﬁraﬁramﬂlwymulgas largmrumlhahay topple @\feli'&iwﬂivérfé?m 20 to
60. In mat 5. Acco et
anot he\rmgéuggie@db gﬁg' {0821 or '(;j,}%('tqJ é‘ﬁetﬁﬂs? vﬁﬁ%@?? E? QFHBa%\B‘F#'g |P5 S of
convey|oq5e andies; whigh easyke eamiv st8gdedaiteaughitrupdn budivdrier agsamisiy. the act uat or

“nches. | nyet. acarrepent ey R o e S”é%ﬁéﬁé%a%%éoefo? en 12
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articles per mnute



According to another formof the invention, a diverter assenbly includes a
conveyi ng surtace having a conveying direction, a pair of arns at opposed
si des of the conveying surface, a driven diverting surtace defined at both
arnms, and a drive assenbly. The arns are nounted for pivotal novenent

bet ween a non-diverting position wherein the arns are adjacent the
conveying surface and a diverting position wherein the arns gegptdhtee2604
across the conveying surface for diverting one or nore articles conveyed on

the conveying surface in a $umweirer ofi e hih@aNTiERe drive assenbly
sel ectively and subs}:ﬁrr‘\t ialTy currentTy nmoves the arns between their

. y [TV
di verting positi dtRNGNA Jivertar agserably phigie poesent inwenfinsy hesra particulari cl e on
t he corapplicaiign e Ef hefed ki | one of
the ar mﬁ?en“t e e st eiter i Wi W3S Hivei arfely. S ohagoBB3br o' ve
assenblqﬁe Q-ves the driven diverting surtaces at a speed that is
approxi mat el y eqyalbnt %okl & ; 0] veyi ng
surface divided bé@:;he cositﬁﬁﬁg nﬁ‘é{ﬁé&ﬁd&r&e’%{;%f%&[@E‘@%%\%ﬁ%%ﬂy di rection
of t he NOHRYUY! RGVRING swtacena painef fiprersseembliesan opposité sidaeotthe eotvaying
assenblsyfaédwhioR ars8Sifidear WhEh &Y é’i‘fa&ﬁ&eﬁ ‘j}:ﬂgﬂ&i lhd Sy ria)e@?:ﬁfeﬁ%ﬁs@gé e arms are

pi voted, to their diverting Eloleo_ns. ot'her "aspe € one of
t he amdéa%ﬂ?f;rﬁ’i‘ fachflipper aspembly aThe diverter assembhyifattherdntladet argactuatonidr t he
hor i zoserlctiviy 84 subEihti | i J : LzeAat gl .ext ent and
provi des iEjhe %Ii verti ngitlgﬁ’}r%ogggngﬁotey%aatmgwnﬁ ﬁ'&%%’%?’é%’ﬁgﬂﬁ% "t%‘fat?gpect ,
the di POSUPRY WhGFe &t asiclennihe senvayingesuriaot isslivefted, andidpving thedivesiirigven bel t s
are drigyfacdy rollers. In a further aspect, each roller includes a driven
axi s about which the respective roller is driven. The arns pivot about
their respecti ve PpPUSaspset.dhedivartipg sufacejs defivestby 4 ddven swiace) sueh ok ag

posi ti afvapgit heir diverting position. Optionally, the drive assenbly nmay
6e adapted to decoupl e novenent of the driven begs about their driven axis
from movenment of M ﬂ@'ﬁf%@ﬁeﬁ'ﬁdﬁ@@gﬁm of theiflipper weserablies ard-atranexanpl e,

t he dr ergleanthaasp IdRektr . a further _aspect,
each drii g'gn. axi s éibé{ag%‘lﬁdi near %vfm?rtaﬁélﬁgﬁr%gapg%p“(ee ‘E‘P@ﬁ‘tﬁé‘i‘?’h"?wr‘% Sﬁ'ﬁa%P

al t er nii& 539 3ange from 20° to 66F. dn edurtier aspectphe cingiis appioRinR@g s apart . In

anot her form of | | i ter assenbly includes eneral ly
hori zoptal conv eb?ﬁ%ﬂdsm §?€ gg@%}log?ea %sgg%‘f tﬁﬁ Pﬁ@'a&r e&\éﬁ% éawgwa@@ f?gm thee

convey PREFEA! canveying sufece no diore that N4 irches.alnea fisthenasheat, teaghusbr t he ar s,
and a dxfens aSTRiERY ' i ng.the arns between a diverting
position and a non-%i@ﬁ%@%‘éﬁ%%é%f%xgﬁ%s d1o/ePtE tHan Je&1besn, the arns
are pivoted wi t hinaygi@nothenaspect, liiee diverterassenblylis cawabks 6f diRAtinOA st BO

sur t aXafig: iRk t. f . extendi.ng beyond the conveying
surface, vvhs ?’%ﬁ (lzon? Pﬁéli}elg 9@'383 P P@%ﬁgﬁéﬁﬁl@pﬁgg’ %fr%eétfré t BQ artiglesder ed

arti c| BnW@e.qlnxet oher spplicationscthe\diyeriey assantiiiy is capabletst mn%t_up“@mfof t he
arns i 140 4AeRs pefimh@eé end, which are general ly adjacent en the arns are
pivoted to their diverting position. In another aspect, the distal ends of
the arns are spabeerrdipaite andther fotme obthesmmntionia/diverterizesémBly HotRiesed

posi ti €dh ' rmof.the invention, a diverter
assenbl ﬂeﬁﬁggggda;‘%\ghr%fal I y%gﬁr%%i%}na? PRE VBTN 8t QRnoped sidesobdber of anus
whi ch SHWeHPa §udereaa diveo dwertiog doracd defined @dboih)dnmg, and & affe asefbly en

di ver t Tms ' ' i t, each of the grns, and a drive

assenbl :\E@:i?ﬁfééﬁgﬁgﬁﬁ%gﬁop %ﬁeﬁl I{;—fg\véqn FBRFVEINgRoRlion wherimthei ver t | ng
poSi ti Fiae sppneyingsuddpaart a diveeingQositivh Nhedsih tcar a

di Vertﬁiﬁ&e@%ﬁo&é%&&}ﬁéﬁégs%a#%ﬁé{ %@Rortingn of the arns ar g%?i}‘\a/ot ed
across the conveying surface. The arrs #Pe BhACKRREEIRE comayedrnhal ong t he
conveyfaRyeuing sutacerin gitranster divestioni The livé assenblz selebtivilysird sudd@haaly t he

arns  adufen - when. t he anus are _noved to their 9

Sept enberéh_g%g%ba?%r%;b%gg%qﬁﬁ%'ﬁm?ﬂggfpﬁﬁgn 39@@??6‘1 gonsdiverting pesiiorpyes t he
ar ms  HUIRIEBIAN AMcle PY dhe Conyeping istiiface isriiveitad when 156 ¥Rl d%ﬁtd&%séttléé%goné n one
aspectofth | rives the driven diverting surface and,

further, é(;_ﬁrin\?éegﬁﬁe 3rﬁ3éeﬁ1 %4"&? fi'%ﬁoﬂ{'jﬂq‘ AE@QQQP"-éhgﬁawaaﬁ@mea y
equal 18 diven durrting sudaces et d spbedithad imapproimately e @ tib 986kt tRe COSI Ne of
an angl e between the conveying direction and the diverting direction. In
this manner, when the article nakes contact with the diverting surface, the
forward vector conponent of the belt speed will approximtely equal the
forward speed of the article. As a result, the speed of the article will
remai n substantially unchanged. In yet another formof the invention, a

di verter assenbly includes a conveyor section having a generally horizontal
conveying surface, a pair of anus at opposed sides to the conveying




In one aspect, the driven diverting surfaces conprise driven belts. Far
exanpl e, each of the arns may include a horizontal extent, with the driven
belts driven around the horizontal extents of the arns. In a further
~aspect, the driven hefts are rotated 5 9 Sept enber 2004 about a pair of
bek axes with the arns pivoting about a pivot axis spaced inwardly from one
- of the bek axes. It can be appreciated fromthe foregoing t he di ter
- Serldihregl

assenbly of the present invention can3divert articles that at
arelative hi gh-speed Wi thout significantly, if'at all, reducing the rate
at whi cbneyingsurfdes digided byl esbindoiithé hHE beiweEnaS ol dirfeBtidrSof the

redire i t hout significaptly reducing the auricles forward notion, the
i mpact iy h e fu e trgsthr o of thediysrtarasseiBeliinent  US- A- 3, 093, 236
di scl oses a di veid erie aspeet e/ affBrei gehB&IIN cORIRA When ThE éf?ﬁseare?i\méd to©f

flippeg assenplies.on opposite sides of said conveying surface that are
col | i nﬁzﬁ"qswr@ne %Q?F\S’&?'eﬁ{,) aniaenaspRciafideast ane pEtheATTEOMBiset A hadzontd i ned
on eacbxtehi spks bdb‘é)@é&dicég g@dn@h@ﬁé«%h@( ettt %b%ﬁ'iﬂﬂri@é?\eaﬂoutﬂ er

r in,an _active position and an actor tor driving

mol i ' t ) an
?ﬁzedrbéﬁ%"tq?\?gﬁei‘%@aé’g}"ﬁ%g?d‘VEE'J'@JQAs—’-QT@Q@rZBﬂQlﬁ'es not disclose or suggest
an singl e act uat ptcarting t@BhbHLF asﬁéenwai@éﬁiﬁg}'snﬁﬁdée%&gﬁw&ﬂ@ni RS

assenblLies to tgeir_actuated Er(i)leon and driving the diverting surface. It

is an LR} GERS RS fdvenfelts apsdrivan iy roligrs ofn a fusther asrast, eash evller boludesa a
si ngl edavsnmdsabdub whigh thé RspEQieTBId S divenD Thi Y Rﬂ%ﬁfﬂﬁa@%%@ﬁé&@@i ects,

advant e?ﬁ’ﬁﬁ%{'ﬁg&es' nd features of the invention wlt becone nore
appar ef¥® P‘!?‘E@@%we%@empn&mqwm@pn A dineir diverting positéon. unct i on
wi.t h t Optichaliyithe iriveRii SembRERERLE Hdahtedfo Iﬁéi%uﬁféﬁ%%ﬂ dgkr% driveh befls P! an
Vi-ew o; &‘5 onv "?Cor@?ﬁig' temi nco;&ora i.ng the high-speed diverter assenblies
of t he2l tANVRD 2KE fom meyement of sheir feepagiive amy aboutdein pivet s Jtor
eﬂbodimpmfmadmﬁks%ﬁwinb?mmmmeﬁ%&éﬁﬂﬁrdi ng to the present
i nvention; FIG ? i zrio an v%c?‘w of th_e.bag?gage diverter in FIG 2,
FIG 4 is an end"e“ege \s Qﬁ%a £ SHiven axig issollingar with fis respectye givat, 5 is a
si de eaxs.alni amaltetrietnadpedt) thé GrivdreakeY-ardithe pivét axes are QF&C%d%Qk_enbe.r 2004
FIG 6 is a pers e%Hve view of a flipper assenbly; FIG 7'1s a side

r

el evation taken f "Fﬁ@’m Wheinvenian, pdiverter asseqibhginelydes ageneralin vi ew
; : y
‘ moving the arms between a diverting position and a non-diverting position. In the diverting
position, the arms are pivoted with a portion of the arms extending across the conveying
surface and another portion of the arms extending beyond the conveying surface, which
continues to drive a diverted article when the diveried article is diverted off the conveying
surface. | o |
In one aspect, each of the ams includes a distal end, which are generally
adjacent when the arms are pivoted to their diverting position. In another aspect, the distal
ends of the amms are spaced apart when the arms are pivoted to the diverted position.
According to yet another form of the invention, a diverter assembly includes a
generally horizontal conveying surface, a pair of arms which are mounted at opposed sides
of the conveying suiface, a driven diverting surface which is defined at each of the arms, and
a drive assembly. The arms are mounted for pivotal movement between a non-diverting
position wherein the arms are adjacent the conveying surface and a diverting position
wherein at least a portion of the arms are pivoted across the conveying surface. The arms
are spaced longitudinally along the conveying direction of the conveying surface wherein
distal ends of the arms are offset and spaced apart when the amms are moved to their




FIG 11 is a side elevafron taken fromthe view XI-X( in FIG10; FIG 12 is
a perspective view of another enbodi ment of a high-speed diverter assenbly
of the present invention; FIG 13A is a top plan view of the diverter
-assenbly of FIG 12 illustrating the flipper assenbly arns in a

non-di verting position; FIG 13Bis a viewsimlar to FIG 13A illustrating

"the flipper assenbly arns in a diverting position; FIG 14 i xR d
perspective view of the tiivefter assepbly of FIG 12; FIG gisf%:ges anlzgﬁ‘g

el evation view of the diverter assenbly of FIGS. 12 and 13A 9 Sept enber
2004 Fl diverlifif\position) T8R! difvesis&a ﬁg‘( Pe] | el y of the
diverter sissenbl of F|GS, 12-_1_%'?9’% %h%%gﬁgs%egﬁit@%%g@@of t he
di ver t POSHORARg the pen-fiveding pesiiod 13A: FIG 17 is a perspective view of a
flipper assenbly |gfonkRRpEkivieifi ﬁ@?l . . - 16 Fl 18 s a top
pl an vifew of the fli ppeP .a’sg%rﬁl";ag buﬂ\%;tﬁéﬁérer%év%rgnglﬁwgcg ton view
of the Hthefpdivesdaedivan divertingsuiaces sba specdt aoximatelpeymbtocthe eonvdying of
the fligpeed of & 2bky \ I -19: FIG 21 is a top
plan view of fl| ppﬁ"ﬁ@ﬁe@gﬁdﬁ??%%aﬁfﬁ%& e LOMHNE ew of t he
f 1 i pperdifsclppanst the dixertingpdiretion:| Igthis Z1anpen whendhe bdiclet hakes\doatecOwitl the

f1i pperdifdriesulacE] the forgard ikt | %te .c.view aof the diyerter
assenblrﬁ\; of the present invent&ocﬁ‘nplaﬁ%@?)rfg}els@ %gwl}/@pémﬂ@a WA eyed on
t he corfRRWgrdsperd cbthepptidm A RORsWFt TEHpeBREF tRRIERIE VBB \SubBRhtaly Ng t
the dr awicRasgegnd the illustrative embodi ments depicted therein, the numeral
10 general |y designates a high-speed diverter assenbly of the present

id_nvent i on. High- dp yelpnatiyesformn okthe inventionl @ dm@awmmdwhbgmlfyof or
| vert Igagtid : : t VR osl tlon ef ween
two co veyorﬁas‘{g{g? %%rsﬁ#%liy %@@9@% gﬁg%'t%eﬁg)?&%hﬁ@%@zo@ﬂﬁﬂ?e%{?anpl e,
Cl may Q‘B"écﬂ?‘&%'f‘g SHriace, and adsiversserabliy The armssatd mournted fryphetalhovEment 1) ,
which’ i Vel . \ \ s ah. e '
sl o ANy Posibn dhi £ tivElnB TRERBY Wplein B B5:RRSTa orthe | | pre
assenb3M0S afgPivolad agross theeanvaying suidaceo IThérconveying surfdcg id Sdagtied fotent al
: ; - T . .

of gul de-pal 1 |"’e'§‘§gzer1“"ar‘i§‘?’?’ e B Sl st BEBIha TAGHREE eoabt Spflol
i gov\?% a Sclt,?iu Mhetwpen thasmenvering sirtacaend theegmnsd nmguya_geasdsemu?senecmqenﬁl y

. nidves ik Arths AREST : veyi ng surtaces, such as

(R Sileitilo (shih st P n6i dBAIS ol

driven rollers, or the Iike, m to prop L past or through
baggage di vert er hgR@AsNaLt the dixerter assembly funtherfindiudescedriven i ringl ow,

f | i ppesufaseddihed &t déthadreha amml: t . tively and .quidd

di vert g*#t i cl es conveyed Ig)% _coﬁﬁ‘fe}e?%’é‘%ﬁﬁ“ﬁ%”‘iﬁ%m%m&%&nﬁm ng
di r ect PEHS- I afyrenaspeste the diiven tettsare dizemat a apedd exusl tethe icopveyingon t he

) Whi e Soeyig suade yidel B oG oF Byl celfod i BBvoR Lppor « e
by fli ﬁiﬁ%\?‘“ﬂ rafhediverting difection|te herehyavaintsirethis! fgrwanld epedd ofghe artitledteindd | s a
dri vendiveltéd Betierallyt@nstnt t aces are possible, such as
According to yet another form of the invention, the diverter assembly includes
a generally horizontal conveying surface, a pair of arms, and a driven diverting surface which
is defined at each of the arms. The driven diverting surface has a vertical height of at least
twelve inches whereby contact between an article and the arms will oceur at or above the
centroid of most articles. The diverter assembly further includes a drive assembly for
selectively moving the arms between a non-diverting position wherein the arms are adjacent
the conveying surface and diverting position wherein at least portion of the arms are pivoted '
across the conveying surface.
In one aspect, the driven diverting surfaces comprise driven belts. Eor
example, each of the arms may include a horizontal extent, with the driven belts driven
around the horizontal extents of the arms. In a further aspect, the driven belts are rotated




9 Septenber 2004 driven or non-driven rollers, or the like. Flipper
actuator assent~y 18 selectively concurrently actuates flipper assenblies
16 between a retracted or non-d' rvetting position, in which arns 19 are

-adj acent conveying surtace 14 and are | ocated beyond edges of conveying
"surtax 14, to an actuated or diverted Bositron, shown in phantomin FIG 2,
~in which diverting surfaces 26 of flipper assenblies 16 aresg§£%ﬁ3$£& 04
collinear or coplanar and are aligned across conveying surtace 10 Porn1a
substanflally continuous diverting surtace. In the illustrated enbodi ment,
diverting surfaces 26 are at an angle of approximtely 45 with respect to
the di r eeboutra pdir of Galtdxesfwithnthe ayms givatifg absut HpivheisspEeed %ﬁ% Bbysed to
their di%ﬁ@tgﬂﬁgﬂﬁ itions. However, they coul d extend anywhere om as 1 ow
as 20 or g g'to 60 or nore. The speed of heft 26 is related to the

speed of conveyi ng isearf lbe apdrécia@didhh B fofedo ﬁgﬁﬁemeﬁggge?%oﬁthgppers
e I

16 such that diverted arqs,l cles maintain thé sanme forward spee bei ng
di ver t edPraspMtIRYENtion(an diverherticles Kiat ercaryered st a peiativedtdgh-spesshithoutrat el y
1.4 (forvighificamthor oty ; & j gd of |
conveyi n§©8urc£ﬁa.ce 14. NFriéig %"‘Z?‘”F?S‘&’? 24| n@%ﬂ@e%é%ﬁ%&tﬁi&?' ﬁf@%’é"iﬁ?meﬁ“%de
up of an®RRFHCE7STRdfeciehBRoW signiiicantly reducing the artivles é9rwagd motiomthd idgact

rol | er ofp thdlartie BEing BAREII G wardly fromdriver roller 38 is a drive
shaft 42 (FIG 6), V\I?ﬂ ch mc?ﬁ“ esgg sprocket or pulley 44 nmounted thereon

whi ch engages ' ed_by tiging, ot coqg, bel.t (not shown) from a
notor 30 and z?z{gce%n?er?é;gﬁ%e‘? g‘s%g?rb?gl%gifsif’ﬁ@geﬁy%dﬁ F i3RFeNY er 38
and, in cvempriwing 26. céntéyppesuachual 0n baver o28 £ 1MpHEAG JadfRch 1 dHt at es
flipper frame 24 between a retracted position and.an actuated position.

Fli pper S0t PRESISHR 71985 QL sehidt FORVYARBUBLEFAGE f Ithsderanet uat or
assenbl y c431 ifeldBP6in agt A , i ude iry.Qf flipper drive
pul | eys 26 (I%I G 8) r\%\/hi cﬁ%ag%%ﬂ%%ﬁéﬁ? g’?‘lhvgnabr@'vf%e dslavr%rttli ng belt,
whi ch dr BWrEans (d8f i38ed rom emthr £ BOppArcasskmblgf hnab senot Bdob 4k d:S

sel ectively connectable.wth-a respective drive pulley 46 by an .

el ectro- %&%Hz?%llég %%t@ﬁ%%%%nﬁ?g@%il%.1W1§nrﬁﬁ€a(99@c &F ddterbl i es .are
act uat edacRi®edeyodix idn t i st & di ; Ch,-6 f ‘ ly 52, 54 is
rotated 180 frq%t hle lrot ation %1} ??gé%egggc{af%g%ﬁél %:g%r td&ﬁﬁf/eg{rgul ey 46.

Thi s cauSé¥extiag annfarces afks phal 098, 236 t doabsaotodiiseIbdh Sghi s notion
is trans tq fli.pper actuation |ever 28 by_a respective connecting rod
34. For %g@ﬁ%%éo%ﬁ‘ otsaltrf eoﬁ‘th‘i%%?rsﬁ‘&]P?t%@E%ﬁ%P'y, CcPREEEedsenbly 16 i s
rotated 46tudkding htres| Il iikp s SesbL 85 48 £ SO AL E rAGRILD, | n,.or der
to retract ,the flipper as?ebnbli_es, cr a%\k pl at es Sg?g?gﬁg%e%ﬁﬁgio%is&%ggot her
180 i n t ABdsgFd vdinge &heoid e peing esunfitcsd. calitedsft hinpperl qass diealtiase t 0

rotate 450t 0 j i jon._ln_ the,illustrated enbodi;nent, Butch
assenbl i‘g}sbbgg, legl ;&Bg’%c%terﬁ‘rzgrécfa%ﬂr?/ BYEPTY I%ngﬁﬂgﬁﬁflkgglé& By 5\?@51‘32'@' Spring
Brake undetubbdel i@8Uusethe«|pishioge dbeth HuSepienker 2004 el ectrically
actuated to extend flipper assenblies 16 by a control circuit (not shown)
in response to an article to be diverted being detected in proximty to
diverter assenbly 10e8@ndpeleragiscls, advaniages dPwposese apd faateles of thednventign
retract JilieBemeaficeEppansnt HBmMe Buldicordd fo%ﬁinb%e@@ﬁ‘;ﬁféh‘%gké?ﬁh REnjlRERInY €d
in the take-away conveyor or chute (not shown). “Advant ageously, the present
“i nvent i offitie WiNgSt ow t he conveying surtace by no nore than 18 inches and
preferably no nore than 12 inches. This is desirable for overhead
applications to provide rrucl ear ance under the diverter assenbly. The

present invention al so prBRIEERES . D gact uation drive

aRl , ;
2bl be | . i = I I ASi :
gssertly, 10, be | 00t BORARH e S UHEYS oot ohiBlnd e SplpBshens on

.beyond the width of the cohveying sur S. print of
t he di vetiveterassembligs olihePresest ivygelicnal | y desirable for floor |evel

installations. in il ?éa‘gs%{m{) 1 J 0
articles per mnut ié_:,bzg'zriesféjePée{lt% 0 ar ?fc%@g{%rgrﬁbarfrﬁﬁ% é?ggﬁﬁ-%ogg{mﬁé%gleér ably
80 arti cHiverteraccarding t theer inveatiomhen conveyor surface 14 is operated at
350 feet per m nut Mt I i .S d; .Wth separate
clutches for each gfa%‘g%%@}%W?W%%%%dé%ﬁ%ﬁ yQOperat ed
substantial ly in ufiGohis an endeledation tpsersirtrhdhe viendVNin 4G 3, | i nk the
paddl e assenblies e%%eé siﬁg%leqlg%@f&fég%mﬁ&rgwwg‘l l_echI‘,rut ch assenbly:
M3 generally desi

Referring to FIGS. e nunera gnates a second

enbodi nent of a diverter assenbly of the present invention which is
particularly suitable for high-speed applications. N gh-speed diverter
assenbly 110 includes a frane or bed 112, which forns a generally

hori zontal conveying section 114, a controller 115, a pair of flipper




9 Septenber 2004 respective pivot axes 116¢c and 116d so that arns 117a and
117b are noved fromtheir honme or non-diverting position (shown in FIG 12)
adj acent. conveying surtace 114 to a diverting positron in which at |east a
-portion of the arnms 117a and 117b of flipper assenblies 116a and 116b
"extend over conveying surface 114 and §a{)e preferably generally aligned (see
"FI-G 13B), as will be nore fully described bel ow. As best se%eg ité]nlfér% }4,
frame or bed 112 is adapted so that its conveying surtace w “HONeT ap
arns 117a and 117b to pernmit an article caught between arns 117a and 117b
and bed 112 to be rel eased. For exanple, in the'illustrated enbodi nent,
frame 112 includes a detent or recess 112a in the upper surface of bed 112

whi ch is generally, i er. arnms 117a and 117p when they are noved to
their diverting po@?‘{‘ :agﬁgfke%%gﬁfe‘ﬂi‘f&*ﬂi'ﬁ?"eﬁé‘ﬁﬁﬁmg‘yhe conveyi ng bek, which
moves across the UfA@eT isarsidecslewdtioh eskehliforn itk ViBohvdgFiges ~nveyi ng

surface 114a, to qﬁep domq SQQU|d an article get n%%ged under arm 117a or
117b. When the bel't aPIpe 'HBRIAN vienetakes fromthgiview NEVT RIGS6d:  Wien ext ended
across conveyi ng- IG, B@abbﬁspe@ﬂéﬁﬁéﬁ@a%%@ﬂaﬂﬁ%&@rhgg- align stch that
their upstrean1fa3;ep aurtgxes 117a' and 7/b”"forma subStantially

conti nuous fence orCdilfds 8 iaRpianviews the assarably inRiG.1he di stal ends of arms
117a and 117b are F@bst ansisak! j &ﬂg@ G o isthi 1 € or
essentially no sp betmeeﬁbfﬁgégﬂggﬁg ﬂ?ﬁ%s 1 ?gagn "ﬁig%ij%en in their
home positi ons, a}ﬁé- 13 152 paPeative vigws obangtherembipdiment ofohigespesr digettéron
114 and agsémtipsf tHeQiesemirpgss of the conveyor section sides 120a, 120b so
as to not interfere with the fl'ow of anides al ong conveying section -114. As
best understood f ffh P& a topplamuiewnf the diveterassembiy dfiGan2 ilusvatihgithe ween
‘their h ©Odsseaibhh ' ,pgﬁ@ i di verting positions by drive.
assenbly 118,  which ?ﬁ??ﬂ(_)&gg?p g’glhg?’gﬁ’ﬂ?&beneath and adj acent one side of
conveying sedan 1F4G. 138 isa viewesimilar to FGi 19A ilidstratingthe dippé2assentbipamhginch
brake agwR/EH jiopM th a plurality of I|inkages which together with clutch
assenbly 121 transfonr the drive notion of notor 120 into selective rotary
motion of anus 11FiGahlisiavexpiodediperspective vieancidhe tivetbeidsently RIS, 1472
and 117b, which w . LLy. ibed helow. In tire jllustrated
embodi nent, not or #1‘%0??%%%&5&%"%8@8@% Sﬁﬁﬁég‘@ fsi?EéW"?ﬁl#-g"é’eﬁ“doox
drive shdAt 124, on which a timing belt sprocket 126 is nounted. Mtor 120
may conprise a one horsepower notor, with gear box 122 conprising a 5:1
rati o gear box reducer. Sprocket 126 drives a belt 128, such ~ a tinmng
belt or cog belt. Belt 128 forns a dosed path and is coupled to the
respective flipper assenblies 116a and 116b by tim ng heft sprockets 130
and 132. BeR 128 is directed around its path around-timng belt sprockets
126, 130, and 132 by a heft idler timng belt sprocket 134 and a heft
support sprocket 136. 10.9 Septenber 2004 Referring now to FIGS. 14 and
17-22, each artn 117a and 117b-includes a frame 138 forned from an upper -

. plate menber 140 and a | ower plate nenber 142 and a pair of internediate
heft support plate nmenbers 144 and 146. Extendi ng from upper plate nmenber
140 through |l ower plate nenber 142 is a bearing housing 148. Bearing
housi ng 148 conprises a tubular or cylindrical body and includes a
transverse passage 1SO for receiving a drive shaft 152, which is journal ed
i n bearing housing 148 by a bearing 170. As will be nore fully described
bel ow) shaft 152 is driven by belt 128 to drive the belts of the respective
flipper assenblies 116a and 116b. Extendi ng between upper plate 140 and

| ower plate 142 is a tubular nenber 154. Tubul ar nenber 154-is nounted at
its opposed ends to upper plate nenber 140 and | ower plate menber 142, for
.exanpl e by welding. Internmediate plate nenbers 144 and 146 are respectively
wel ded to upper plate nenbers 140 and 142 and, further, to tubul ar nenber
154 and bearing housing 150 to provide a bed or support for its respective
heft. As best seen in FIG 22, internediate plate.nenbers 144 and 146
include a plurality of -nounting flanges 1l44a and 146a which are wel ded to

t ubul ar nenber 154 and bearing housing 14S to thereby forma rigid flipper
frame 138. Frane 138 may be adjusted ~ needed but typically is at |east 12
~inches high for baggage diverting applications. In this nanner, as best
seen in FIG 15, arns 117a and 117b will contact mast baggage above their
centroids or center-of-gravity (cg) or at |east at or above the m d-hei ght
of the luggage (1/2H) thereby mnimzing the risk of the baggage toppling
over anus 117a and.117b. Optionally, franme 138 is forned froma |ightwei ght
but rigid material, such as a |lightweight netal, including alumnum In
addition, plates 144 and 146 include grooves 144a', 146a' at their

o, o v T . T




11 9 Septenber 2004 by a chain assenbly 190, with arm 117b conprising a
driver armthat is selectively drivingly coupled to drive assenbly 118 by °
But ch assenbly 121, described nore fully beknnr. Chain assenbly 190 is
-coupled to flipper assenblies 116a and 116b by sprockets 192a and 192b
whi ch are jounmal ed on drive shafts 152 but nounted to shaft stabilizers 172
~(which are nounted in bearing housing 148) by fasteners 193, %%% &% %93
extend through a plurality of mountinggopenings in sprockets a an 9
and into a corresponding plurality of Threaded bpenings in shaft

beari ng housi ngs 156 o 2 hloidel belpeRila Ve B P6 Bk cnsemRitao o pr et <

192a arflivertergssesmbly of FIGSg24167a and 117b pi vot about their respectlve pi vot

axes 116c and 11 | a udes Butc
assembly 121. d % %é{%%@?e@%ﬁi&g 8¥ ﬁ'ft‘ﬁ r[%a ?%P@Elﬁ% ?(ﬁ"ﬁt"ﬁ&n of
arns 117a, 117b o'flGad?Lmpanpectmewmeofaaﬂapmﬂassaabﬂ«b@mecﬁ%aééém gh belt
128 i s me’t kaygusly driven when nmotor 120 is running, arms 1l17a, 11§;b do

not pivot until Butch assenbly 121 is actuated. Cutch assenbly 121 is
el ectrical ly act dGed8isa topmpiamiiewiof thFiipgep gersSXABPbEFIE. A7f esponse to an
article (that is bei det ected i roximty to diverter
assenbly 110. Si n'fl%a dér‘?ﬁ%&ﬁiﬂé&e&@% ﬁl@ger %Ssﬁmbb&i fEHGHoT #/é@:r act ar s
117a -and 117b wheﬁthﬁ@lﬁpemﬁmvhabwﬁftﬁbﬂ'ﬁpéﬁfbméo@ﬂl BpérasssBhb

recei veqahYy 1% Qﬁ t ake- away conveys or chute C3. |If nore than one am de is to
be di verted en Butch assenbly 121 is actuated when the last article that

is to be diverted!BSs2t ia(aeﬁompﬂanbye\itrbeﬂzpp&ffmﬁfﬁwzayor- Referring again to
FI G 14, extendin h 36 is a B h shaft 192 which is
drivingly coupl e %nﬁgﬁgﬁeﬁ#ﬁ cﬁlﬂ% PRrfEams ’§§ &R®#%on its other end. -
to a drive transffi@. a%mMMommmmaﬁpWﬁmmmzé%d ncludes a
drive chain 186 I of sproc 198, 200, and 202 around whi ch
drive chain 196 Eep?%ends a‘;&g%ﬁ% @ & @ssemply of therpresent invention

dri vi ndpytr@mpﬁrwnclgbsmgmnwemmthabemdym@umn Butch assenmbly 121 is
actuated, Butch shaft 192 rotates sprocket 198, which in turn drives chain

196 around sprodkets 200 and 202. Sprocket 202 indudes a cam nenber 204,
whi ch couples to a FiHiE PREFERRED BMHEGDIMENT? second cam nenber

208, which I h wh But ch
assenbl chlzllsl ;r %@&%%%B@ﬂki%%ﬁ)&'féy o %ﬁ'ﬁ?é’&?&ledi‘sﬁéﬂml ch in
turn wiie numerak1 Ggensrillytdesignates arrngaaspemwm‘hewaﬂﬁoftﬁs enber 204

ona Chvefifor, Mgt 8ol b endy s RS 0 pSREUAT o eégf%vqégé? lesnp s,
B e e opfndis cally positionen btiveats o “‘ﬁ’f’ ‘i"é“?""@"mﬁ‘c E“i‘?zﬁﬁhi“‘ar |
ount egﬂ[f%gb%gg‘r’eﬁ’r?g %@Eg%’“@%%@t{"dﬂﬁ ‘?ep‘??@ %’:‘%&B\‘?a‘ﬂ%ﬁm‘{eﬂ"f #ﬁcgomrath
when Bﬁt%ﬁ%@b%wﬂmmmmmwaﬁd@mmm&a&mf Hlyi'td'rll?b Hﬂﬁﬁ%ﬁ on:;tlz .
novene (0] a Su a
Sopt enﬁs(*“z 5P Inbiéis Hionzdrbdi Fobflig FIMAEES4, o Rai of fhperassprbiRs il epdand,
f Er t hg‘}‘ flippet Muatoaomatassemb!pasmmmVeﬁng eerfaaeemadczuﬂeﬂur fEZ((i: 3’4)1151 g
ere
(RG %‘Wﬁﬁvﬁweyo%‘? Bnd 8 Bait b Gyt plIR B rAllfs 27, 290 YorhupRating arerive e
noved )awmglmtmioamgwaulummmwma bagga&(ﬁutheaammovayl ng
surfa%ohin"@e uH\ﬁBra%oa Bt?:eH ébfgﬁnggylgg”?ﬁ '%‘é@%@wﬁ %gﬁg gn35

angl e W|th respect to e con: €yrn

c2. dlisecmaydedisatl o ppelartdies pdst pr toopgt mageamﬁbf asalidhu1o. tadpfiel  CB10
Ao boore ony YeedHBb Hllow e Serbie It e adeplitso PRy SRR
assentAnd quickly @'V@paﬂlcfealcppveyedwnmnvéymg Surfaceeragvay frdm @ik @invbdhg | s j amed
U ol &f el Sebtd BT aRF R B MES Biftabimeset St priesitigles ¢ wo

det ectdivaytetisa 1150, such as proxinmity detectors, for detecting whether
there is a jam %a&@@{)tég&&“ﬂ% ﬁ%‘ﬁ%ﬁors 11gga éle are nmounted to
cylindrical collar R (i Jp¥Hch ePAPISLSA and am
posi t |f@:;&ﬂ @?qmndmdwe&ngsugaﬁeaz&mbpbﬁéb tbﬁlﬂ!pptaﬂfrélh@'zﬂe f{qg‘? lmr'aféd)nk t

r oxi i in in sprocke
oo, onambg; dbiihg diitabe'de s o Wiveh b0 Bl dherwitoSatactetle. sueh o8 on.

proximty detector 115a aligns with a second opening 115c in sprocket 192b.
In this nmanner, detectors 115a and 115b can be used to detect whether arns
117a and 117b are not properly rotated, for exanple because they are

bl ocked or a mal function has occurred. Controller 115 is in communication

T 1



or the like. In addition, hefts 210 and 210b extend over at |east nost, if
not "all, of the vertical extents of the respective anus 117a and 117b. As
previously described, the vertical extents of arnms 117a and 117b is
-preferably at least 12 inches. Belts 212a and 212b conprise driven belts
and are supported on arns 117a and 117b by a pair of rollers 214a, 214b)

~216a, and 216b, respecively. Simlar to belt support plates qg@
rollers 214a, 214b, 216a, and 216b, irclude grooves 214a’, Zgi%%t fég’&

and 216b', respectively, which are used to assist in retaining belts 210a
and Zlgmé{ﬁ,ﬁ@nvg pﬁgrsécy%& 55&8 s 210a and
210b incl ude anpro é@‘eﬁé‘@rﬂ%ﬁﬂe ﬁange a% an ﬁgQngI@ res{)ect i vel y,

whi ch a?w@n&éacmateﬁ @@p@b@ssembngs)zﬁ/bemma retracted,or nmdaemng poaition, i 4b'
and 21GRichtaemsRer | m%é'f nd 117b.
Rol | ers (2614a 9? gﬁdﬁ%‘?s?g l-st@c%@\gelr rs)a(i"é:fﬁﬁ'}jﬁare nou ed mcgen upper
pl at e WQMG%M,I@\%MEE@FW positionfsholwe in ph@lﬂomlelG 12, frper

and potHion dicind fi<BE8 26 f i B4 Socctlict & e Boflrily ol B of Bidlarel ;70

rol | er 8recaligngd acepss @emvewg@urfaee 14 tsfonblasubsiantalylnontnuceks divexting swfaoed

T17b af ke R Ry, dvarull furfegs 26 i MaRar BB donsiOaell A5 v T o

of eaclesgeehtaithe diprotipr of travebof dongeying suddcecinvissmameetd aepivoted fo théie end

portio- . arm.ll7a providi rid bet ween di verter nbly 110 and
conveygrgé'ggrowaﬁ %e\{eﬁltg&wllcg Xteaﬁéﬂy@??rﬁﬁpmseb’f‘@s&(s E@ﬁ%ﬂ '
conveytmracs'ejrtm&?é @Bespéeddﬂ%ﬂzsﬁs Fel&tad 10 le SRBd oPEMRERRg 884de0Ty C3, arm
117a WI iﬂﬁ’ue to OVI de f@ﬂ%ven divertin surface until the artice

is depﬁ "%%?fl 16 gych that di ifigles MAMi¥B theg@ee over as
the drfdfwaﬂﬁeémﬁlebéihgfcﬁiértéﬂtlf%&anbl&ué’k@ﬂhéﬁ%ﬂ%eé&‘&ﬁttz's e wll be

under a substantially constant driving force I ncreases the fl ow of

t he ar 8PRIPEMAtD hdrfarwardapesd divideshy thecosine of 457 times thedspeediop coaveyind t he
bel t dghmReagsenbly will be made in reference to flipper assenbly 116b;
however, it should be understood that the correspondi ng conponent of
flipper assenbl ymf@ﬂﬁ%mﬂl@ﬁﬂ qﬂlpmmelemenysa\madeuneran aunéffaha;

];’Yg{,lll’l?(i‘d to S?Hﬂ\éé‘d[é?hp?{lueg é’n% o I‘éﬁel‘%éfl &g@o%ge#&@g%&%ﬂ est seen-

in Fl dromdﬂva@pllers?&leemeglzatb42 fFlsoﬁwvddch nociydes a spopketforpullgyytt assenbl y

i s rioana thorde U Rradd o Shorutity 41ini, reotiel PSR om0 020,

and 22@5@.30@%9@8@&&@&@399«%6@2 mmembeldnve\unwmllerﬁaranddmtm bell ts 210a
and 2149 about the horizontal extents of anus 117a aril 117b. In order to

retain heft 222b on sprockets 220b and 224b) flipper assenbly 116b includes
a belt cover 2265 fligfet actustor leverds wher actuated: dotetesiinper fromet24 badwbena 140 by

e e

rol | erby ‘B@f@@@f@mbwm@hpmmtgheﬁeﬂmfeMdmaPalrpﬁﬂjpwwfwecel ve

o s g gy G50 S o 0 S

woul d Prdley 38drosm m%prtap tAhergnk Sﬂtﬂﬂ aasemw 52 S4ds selettivelycopnectablawithzob ar e,

S FL‘?’E ﬁ%e"*""gég"é?f? et QP ek Sied Cl bl e, 5 WG 20

speed @ I@Sram aetugted irspwatwwtateammmmmﬁmsaembmsan%f t he
ticl h |
or i 'eﬁtétf?*%% o R GG AR S A byl 8 iR e 1 5100

and 21reepe¢twemm«ptatersee'5&tola|§o totatESI 80ReTHipewdlionfis frdrsfarrsdelippersur f ace (or
t he sp d_.of the clwveésp%&lurtace divided by the cosine_ of the angl e
bet wee i‘%‘@“&%‘ﬁﬁf@@ t #4-aFereach#80% ratation of crany t he

f or war gbseamiy fipperasyenitly 4 :sfréﬁté?ﬂlé" ?A ﬁ;etcrllﬁcﬂ Mﬁﬂeggﬁ I SU‘a{‘éf pg%at e 240

conveyi n%ﬂ?grface Drive transfer asse I's su orte

whi ch” #8 in Wdﬁfmﬁéhmwpeermwes.wwﬁies 86, t(qmee 16) .
Pl ate SHASSdi unt ed
by a pﬁ&pé%g{é( FI G 1%%9%%:ngoerm ts a Justwé'&%"ﬁég engﬁtéogéuoin "lg'r'? 128.
Si i | @RApsite disedtionsin thﬁdiluwg@daersbnﬂunants Elutcheagsembliesd, 26 4recomhieaially

sprockﬁa,ggﬂgdngn?gmé{ rﬂ@ RE Vs n chain
196. Adjustnent for cﬁgyn %@éen% %a%hprovoélegg:%herﬁegg&ét%%@ons 190a
and 190b whi ch include adjustable couplers 191a and 191b. As best seen in

FIG 14, franme 112 conprises a boxed-shaped nenber which is fanned by a
plurality of side plates 260a and 260b and end pl ates 260c and 260d, which




assenbly 118 are positioned below frame 112, with notor 120 and Butch 121
provided at a side of fire frame 112 to provi de easy access for

repl acenent, repair, or adjustments. Furthernore, drive assenbly 118 is
-conpact and extends below frame 112 no nore than 18 inches and, preferably)
no nore than 12 inches. Again, this provides for maxinmum cl earance under

“diverter assenbly 110. Controller 115 preferably conprises ﬁgp% e
l ogic controller (PLC) that is in comrunication, as noted a?()@%o?% h Bh

detectors 115a and 115b. In addition, #ontroller i 15 is in conmunication
with at | east one upstream detector, such as a proximty detector, which
det ect SloHEcAIlY ackiataddp extand fiipper assemblids 16 by edontrolgenio rh shewshiver t er

assenbl . ' es diverter assenbly 110, the
pat r caehdite WS Bntid R o e RAEARE I aRint 1 Suedarasromiy rdne
act uat 4ecRaain wcw%rhyl the tontral cirgiit/totretrant SippaTassemblidd 76 whentieanicidiigrer f i ng
Fhr ough i eing iRl e YakaB3r BPiekorer phBGAOLTMES" "T6 o Sept ember
2004 é|80’ whi ch tAdvaplageausly, Iﬂhelt)pr?séﬁl inmmmh h extendis sgmvnh@&@&gﬁ? stiao \_Nhlen
contr om t he ypstream detector thaf an article
i's apprbgrgng.{l# ggtﬁﬁgémr& %@‘g@%ﬁ?ﬁ%mm%ﬁ%ff \5‘9"?&5 I$ Igdasitalle Rfwer to
t he sol¥gEcadRpplidationsiorrbyidd ahxiswrt bibrancounddrife aReitddddbemm ve
simul t InVehibntudd %I -el gckwi se direction to thgiér di r/“gﬂt i-ﬂr%
posi ti gns. I'n adtg}l £ ona,jlrB g%?fotﬁ?téermfmqﬂ??la‘éﬂﬁlﬂﬂ‘rﬂrﬁ‘&tqsﬁﬁmmtt%b%'%@ct or
whi ch deneathdhewenveyoravitiy minimal taterad extension beyordahe width bPthetohvaliinger t ed ont o
the talgranay HRNE ' ner, . after the artjcle or articles to be
di vertleggrfl s di verteé%ﬁ%%@%ﬁ%ﬂ@mmEIQSB?“?L'W%!"@H%I s
cl utchf%fsﬂﬁéﬁlﬂ\!?iillﬂﬂﬂal_ﬁonact uate a second single 360 tumthat returns arns .
i1 ppor assenbl | 4a M stk SRScdbRt. g8 Soresior o 6 D meties prerindioc oo on
conv ey PrRfemblyt6lwstidesiper minates &od mostiprefaralsly 50 aftilds per HiRuteaitd otamad di ver t er
assenb f. l.zes of the articles, being, diverted.
The ti %:éﬁg?ﬁéﬁmféﬁ%jﬁgﬁﬁ%h%%@ﬁémwgﬁu the vedtion isove from
their isepa lehes &b each padieassehibhy) whicibate Rfechidiipsparateal y 250
mlli '%ﬁ&%’h%(l)j ﬁsuwl g%@'ﬁgé&%ﬁbﬁé&d by, those. 'hl led in th’eD art, flipper
assenbl i s 1164 and 1168 q4/& @E&ﬁ"ﬁﬁwﬁé ﬁ'ipead‘?@éﬂmb!@ ment i oned
pr evi otPgeihenand eperateihan from atsirigle sipichdiseémBIg0 feet per mnute divetter
and I Some 80 bEotHE G Bkl 110 aenereu o8Siataies aberdnt o5
havi ngeaibRdimanbata divettersassembly ob thee presént invieatiapwhieh ioparieasty SRabIRGH eve
upwar dgi~ff ' S ] e Referrjin 0 FIG 24, when an article
i s con@lggesggéﬁa@%&r?\%@/@hgmgﬁrs %&'Yiwaéﬁemh@ngwf%@ g Prbed 2. it can
be appwBiehdems a ﬂﬁwrallythri’amtabmﬂexghg Bé%ioamtg 4eh eomp;mel PRLh) Fqspéi,:;m figpeponse
time o j i 6a. and 11 e.article w make cont act
it onsscBe 182 864 R1el Snd RO @ Msfbidin1b it s Aptieset by cAREeC 1Y ot
adver s@mjlagiortbe pravieys éimhodiment. A5 bissturalerstoddiroi®IGY €/ high-bp&sti didries! € IS
travel j nﬂﬂ&’"’i‘ e rell nveving surtace,114q or the sjde dose to
artn 1?‘{'7% and_ﬂ%%e“speg&sgﬁg?%%fﬁn%gg@’? r?%‘"&%?’ﬁﬁ"ﬁﬁ??ﬂ% of
fli pge‘ﬂsﬁijs@éﬁ@ché&eﬂpmf attiods frarh theacdriveying mm{w“’g"é@ﬁ%ﬁﬁ@m eqnd of
arm : bwd'B ot rticgle. For this giyven
conve31/ié % wﬁ'gggd, c%l)tﬂ}l:eg@%\n ’g‘?a%%%ﬂ?&t'aﬂ"dgfﬁﬁ%ﬁ ﬂ‘”ﬁﬁ?‘ﬁ“’ﬁﬁ?"%@"%?-ded by
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transferr nto arm117a and wi thout significantly slow ng forward
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arms ldatfek HirBetith | t,nal axis of conveying section 114, the

di stance the arti%*ﬁ@@g‘“?{ﬁ%‘g{ "before it would make contact with the
distal end of arlfuprderte divertianiniesdfsard the txeveling diredtidinrtg tieomamdér drbefidie ani de
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simlar to drive assenbly i 18 or may be individually driven by a
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1. Adiverter assenbly conprising: a conveying surface (14) 114); a pair of
flipper assenblies (16, 116a, 116b) on opposite sides of said conveying
~surface (14,' 114) that are collinear in an actuated position;

- characterized by: a driven diverting surface (26, 210a, 210b) defined on to
each flipper assenbly (16, 116a, 116b); and an actuator (18, 118) for

- substantially concurrently actuating said flipper assenblieg E&%

116b to said actuated position and drPving said driven divertihg sur aces
(26) 210a,. 210b) wherein an article on 15 said conveying surface (14, 114)
i s di veespedive pivoTaxesdi 16eiahd 11 16 s Mt wrns 1 Craimd 1) 7b/removedSminsithednveyi ng
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align such that their upstream facing surfaces 1172’ and 117b’ form a substantially

continuous fence or diverting surface. In addition, the distal ends of arms 117aand 117b

are substantially adjacent so that there is littie or essentially no space between the ends of

amms 117a and 117b. When in their home positions, arms 117a and 117b are aligned

adjacent conveying section 114 and are positioned outboard of the conveyor section sides

120a, 120b so as to not interfere with the flow of articles along conveying section 114.

As best understood from FIGS. 13A and 14, arms 117a and 117b are moved

between their home or non-diverting positions and diverting positions by drive assembly 118,

which is located generally beneath and adjacent one side of conveying section 114. Drive

assembly 118 includes a motor 120 and a clutch brake assembiy 121, with a plurality of

linkages which together with clutch assembly 121 transform the drive motion of maotor 120

into selective rotary motion of arms 117a and 117b and rotary motion of the belts of arms

117a and 117b, which will be more fully described below. |

' In the illustrated embodiment, motor 120 includes a reduction gear box 122

with a gear box drive shaft 124, on which a timing belt sprocket 126 is mounted. Motor 120

may comprise a one horsepower motor, with gear box 122 comprising a 5:1 ratio gear box

reducer. Sprocket 126 drives a belt 128, such as a timing belt or cog belt. Beit 128 forms a

closed path and is coupled to the respective flipper assemblies 116a and 116b by timing belt

sprockets 130 and 132. Belt 128 is directed around its path around timing belt sprockets
126, 130, and 132 by a belt idler timing belt sprocket 134 and a belt support sprocket 136.




20 sai d conveying surface (14, 114) having a conveying direction and for
conveying an article at a conveying speed; said flipper assenblies
(16,'116a, 116b) conprising a pair of arns (19, 117a, 11?b) at opposite
"sides of said conveying surface (14, 114), said arnms (19, 117a, 117b) 25
mounted for pivotal novement between a non-diverting position wherein said
~arns are adjacent said conveying surface (14, 114) and a di ' hiion
wherein said arns (19, 117a, 117b) are€livoted across said ?@% 3€@ﬁ39§64
surface (14, 114) ; said driven diverting surfaces (26, 210a, 210b) 30

defined at each drefering remnio Rll{Bs, ﬁgﬁ'@??.@ﬁ,?&aldh ?ﬁ‘j’fﬁg‘dﬁﬁm’?&‘ eI(sJaB’ 118)
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d t t . 10 97 The d t nb

Sccor di et figpdt SRRl MR 4B 168 " di vert i ng surfaces (26, 210,
210b [ hi nidingcibeta '

Zocor dﬁ%q”p%sf%ﬁ}n?:gem% e opbrERle 140 2R lowth okt 187 574 B8R FHbinber
conpri ses a Raiar memmber Féﬂ?urg%aﬁgﬁ’é’PPSWSZQwpeQmm)mmbmﬂr@dar ound
sai d hdawerplatememkiee 142, fonexhriysit by (m%ﬁlinog? IrRmadidd) pIR@!mSmbBirs 124 ag?%g sai d

2200y P esBreoll vitlied oo, Pt Rambdm 440 ape: 2 ends by, o tabeler di ng o
Gl ai m DEmAg 454 and beaingohousies 5010 redds 4 b3 of dubortidri) reisg&l«ivg pan s>
vertl CBbsubRH FIcE 3 b lafiC plats (9GS 14h pari 148 Inglote s dbinionafr o
portion of said veffica . : Rer(146 inglédens plraliteaft di ng to
O ai m Meuntipg:fanges dddaland 1468 whichxrenblded toubbiRR Fendter 184 BRd beafidy 8 30 M
13. RBsifl YA tothedBy RFR & kil Aippdt fie 138 Frame 138 may be adjusted as
needed but typically is at least 12 inches high for baggage diverting applications. In this
manner, as best seen in FIG. 15, amms 117a and 117b will contact most baggage above their
centroids or center-of-gravity (cg) or at least at or above the mid-height of the luggage (1/2H)
thereby minimizing the risk of the baggage toppling over ams 117a and 117b. Optionally,
frame 138 is formed from a lightweight but rigid material, such as a lightweight metal,
including aluminum. In addition, plates 144 and 146 include grooves 144a’, 1463’ at their
respective medial portions to help retain the driven belts on arms 117a and 117b.
Flipper assembiies 116a and 116b are mounted to the frame or bed 112 of
conveying section 114 in mounting coliars 160 and 162. Mounting collars 160 and 162
comprise tubular members 164 and 166, which are mounted to sides 120a and 120b of
frame 112, for exampie by welding. Lower portions 168 of bearing housings 148 extend into
tubular members 164 and 166 and are joumaled therein by bearings 171 to thereby pivotally
mount ams 117a and 117b to frame 112, in this manner, when actuated, arms 117a and

117b pivot about the central, vertical axes of mounting collars 160 and 162 which define their
respective pivot axes 116¢ and 1164.

Referring again to FIG. 14, drive shaft 152 extends into bearing housing 148
and is joumaled in upper plate member 140 by bearing 170. Mounted to lower end of
bearing housing 148 is a shaft stabilizer 172 through which drive shaft 152 extends and in
which drive shaft 152 is journaled. Arms 117a and 117b are drivingly coupled to each other




9 Septenber 2004 wherein said conveying surface (14, 114) conprises a
general ly horizontal conveying surface for conveying an article; said
flipper assenblies (16, 116a, 116b) conprising a 5 pair of arnms (19, 117a,
+117b) at opposed sides of said conveying surface (14, 114), said arnms (19,
117a, 117b) nounted for pivotal novenment between a non-diverting position

“wherein said arns are adjacent said conveying surface (14) %pi%!
di verting position extending across shid conveying 10 surfacjzgéé1 1 : 1?294and

a portion of said arns (19, 117a, 117b) extendi hg beyond said conveying
sur f ac by g thain Bsagmbly 99, ith aemn 1d7veompnisingsa dfieerasm((Bat)is 2dlectiveld iivinglyf | ned
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16, Thassemblyr 124 is achetdal tp intiate therotationt ofl aiTien 178 112 of 36uation of fifgpetit whi ch

sai d SRS 1 od, 1 KB MRon e oBi hoptoRe Aty eRtivhongar 3448 ' el e a
dri vennunhipg, r8®, 118647446 hit pieot idfiljuteh sissemidy abistaciuatéd/ oCiutehin- di ver ti ng
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di ver t @hatistodendivertest) being rigtaotedth proxinity todivsrterassatibly dn 0V Simirysciatel sai d
Pi Vol 2o/ 2198 3effhtetrto1Fic aims 117a and 117b when the article that is diverted is

detected as being received by the take-away conveyor or chute C3. If more than one article

is to be diverted, then clutch assembly 121 is actuated when the last article that is fo be

diverted is received by the take-away conveyor. '

Referring again to FIG. 14, extending through beit sprocket 136 is a clutch

shaft 192 which is drivingly coupled on one end to the clutch assembly 121 and on its other

end to a drive transfer assembly 194. Drive transfer assembly 194 includes a drive chain

186 and a plurality of sprockets 198, 200, and 202 around which drive chain 196 extends

and forms a closed loop. Clutch shaft 192 is drivingly coupled to sprocket 198. Therefore,

when dlutch assembly 121 is actuated, clutch shaft 192 rotates sprocket 198, which in tum

drives chain 196 around sprockets 200 and 202. Sprocket 202 includes a cam member 204, -

which couples to a tie rod 206, which in tumn couples to a second cam member 208, which is

mounted to sprocket 192a. In this manner, when clutch assembly 121 is actuated, clutch

shaft 192 will drive sprocket 198, which in turn will drive sprocket 202 to rotate cam member

204. As cam member 204 rotates, tie rod 206 pults or pushes on cam member 208 to rotate

sprocket 192a, Since sprocket 192a is mounted to bearing housing 148 of amm 1173, arm

117a will pivot about its pivot axis 116¢. As noted previously, sprocket 192ais drivingly

coupled to sprocket 192b, which is similarly mounted {o bearing housing 148 of flipper

assembly 116b. In this manner, when clutch assembly 121 is actuated, chain 190 will

transform rotational movement of arm 117a into rotational movement of arm 117b such that




19. The diverter assenbly according to Caim 18, wherein said drive
assenbly (18,, 118) is adapted to de-couple novenent of said drive belt
(26, 212a, 212b)-about said 20 driven axis from novenent of said arm(19,.
-117a, 117b) about said pivot axis. 20. The diverter assenbly according to
Claim 19, wherein said drive assenbly (18, 118) includes a clutch 25

“assenbly (48, 50, 121) to decouple said novenent. 21. The d| |y
according to Cainms 8 and 13, wherein 1at | east one of said ar%E%tgﬁa?@gb

117b) is angled with respect to a conveying direction of said conveying 30
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detectors 115a, 115b, such as proximity detectors, for detecting whether there is a jamora
malfunction. Detectors 115a, 115b are mounted to cylindrical collar 166 by mounting plates
166a and 166b (FIG. 13A} and are positioned so that when arms 117a and 117b are in their
home position, proximity detector 115b will be aligned with an opening 115d in sprocket
192b. When ams 1172 and 117b are moved to their diverting position, proximity detector
115a aligns with a second opening 115c¢ in sprocket 192b. In this manner, detectors 115a
and 115b can be used to detect whether arms 117a and 117b are not properly rotated, for
example because they are blocked or a malfunction has occurred. Controller 115is in
communication with detectors 115a and 115b and is adapted to shut down the drive
assembly when it detects (through detectors 115a or 115b) that a jam or malfunction has
occurred. The occurrence of a jam or malfunction is determined when the relevant
proximities detector does not detect the opening. For example, when in the home pasition, |
proximity detector 115b should detect opening 115d. If controller 115 does not receive the
appropnate sugnal from detector 11 5b, the controller 115 will shut down the drive assembly.
Slmllaﬂy‘, when 'datitrolier 115 has moved arms 1172 and 117b to their diverting position and
proxifity detttor 115a does not detect second opemng 115c then controller 115 detects
that & Jarh br alfiinttioh has occurred.’ S
' *‘Eaich flippsi assembly 1163, 116b includes diven diverting surfaces 210a
and'210b; ‘Iri this manhaer and as will be more fu!ly described below, when an article makes
contact with one or both arms, the articles forward mation will not be significantly, if at all,
reduced and, instead, will be redirected in the transfer direction. in the illustrated
embodiment, diverting suffaces 210a and 210b comprise closed loop beits 212a and 212b,
reSpecttvety, which extend around the horizontal extents of arms 117a and 117b. Though it
can be appreciated that other conveying surfaces may be used, such as provided by rollers




27. . The diverter assenbly according to Clains 13 to 45, wherein said drive
assenbly (18, 118) drives said driven belt 30 (26) ‘212a, 212b). 28. The
~diverter assenbly according to Claim 27, wherein said drive assenbly (18,
-118) is adapted to decouple 24 9 Septenber 2004 novement of said driven
belt (26, 212a, -212b) for novenent of said arnms (19, 117a, 117b). 29. The

“diverter assenbly according to one of the SClains 1 to 28 tq. di t
| uggage.- 30. A.-nethod of selectively & vert ng user - packed iéf}g%&%@”efgw

particul ar destinations, using a diverter assenbly according Clainms 1 to
29, whefBediken in addiiongbetiadi OmndRi0b axtentiover atieastouest di nul sil ofdhe vertical
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surface éjza 105015 228 ard 2Pab chhitite il PBIS aifiberl SRR M 41 {123,

maxi muARd T tEnby 8 pair shioliers2dda g tbe 21 6aygmd & 1ph gespentivély. sm?ﬂarasbanbf lies (16,
Tiga ; . T . :

2ssonbf ibox RS J44 8RE 4G RChaE DA, Aniafed BEE 010k, itilde dopBi Al L hage

i tem 2140 ESamend a6kicrespetitingly  which arewsal to\aissiskin netaining befts 210aagdt he pai r
{1 ppes e aRP B P HR 170 A8 pebaiin M HIS e Bols £1th Mo Zlobiiiasa™

subst aPfejesting rik prilengs2d6asangd 210P’, réspectivly) whichcare pdided i respeative gadovesher ei n

Ti6a) (AR, a2k Blodt 2140 A 216 BihkroBy rayff ol BRRpRE2 MR S, (1
116b) BHa#nd bt to their diverting position. 25

' _ Ro!lenfs 214a, 214b comprise idler rollers and are mounted between upper
plate member 140 and lower plate member 142 of the respective flipper assembly. Idler
rollers 214a and 214b are preferably provided at the distal end portion of the respective amm.
Rollers 216a, 216b comprise belt drive roliers and are driven by driver assembly 118 about
beit axes spaced outwardly from pivot axes 116c and 116d. in this manner, when amns
117a and 117b are pivoted about their respective axes 116¢ and 116d an end portion of
each arm will project over the edge of conveyor section, with the end portion of aim 117a
providing a “bridge” between diverter assembly 110 and conveyor section C3. In this
manner, when an arficle is diverted onto conveyor section C3, if there is a gap between
conveyor section C3, arm 117a will continue to provide a driven diverting surface until the
arlicle is deposited on conveyor section C3 and s conveying sutface takes over as the
driving element for the article. In other words, the article will be under a substantially
constant driving force which increases the flow of the article through the conveyor system.
The remaining description of the belt drive assembly will be made in reference to flipper
assembly 116b; however, it should be understood that the coiresponding component of
flipper assembly 116a are similarly numbered by with their numerals followed by an “a"
rather than a “b™. As best seen in FIGS. 14 and 16, mounted to shaft 217b of roller 216b is a
belt sprocket 220b. As best seen in FIG. 14, belt sprocket 220b is coupled to shaft 152 of
flipper assembly 116b by a belt 222b and a sprocket 224b, which is mounted on shaft 152.
In this manner, when shafts 152 rotate about their respective axes, bells 222a and 222b
drive driver rollers 216a and 216b, which in turn drive belts 210a and 210b about the
horizontal extents of arms 117a and 117b.

In order to retain belt 222b on sprockets 220b and 224b, flipper assembly

116b includes a belt cover 226b which is releasably fastened fo upper plate member 140 by




9 Septenber 2004 33. The nethod according to Caim30, further conprising
driving the diverting surfaces (26, 210a, 210b) at a speed greater than a
speed of said passing whereby the forward speed of the |luggage is
-substantially unchanged when 5 diverted by the flipper assenblies (16.,
116a, 116b). 34. The nmethod according to O aim 30, wherein said actuating

(18, 118) includes diverting the luggage in a diverting diregcl ?é?nbe?%

passi ng i ncludi ng conveying the 10 lugdage in a conveying di ree) I on, an%
the diverting direction being angled with respect to the conveying
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40, wh rd malion afithweconveging satfackes driving the driven diverting surfaces
(26, Drive transfer assembly 194 is supported by a plate 240, which mounts to

frame 120 by a pair of rod members 242 and 244 (FIG. 16). Plate 240 includes a siotted

Opening 248 on which sprocket 134 is mounted by a pin 250 (FIG. 14) which pemits

adjustment of the tension on beit 128. Similarly, plate 240 includes a second slotted opening

254 on which sprocket 200 is mounted to provide adjustment for the tension on chain 196.

Adjustment for chain assembly 190 is provided by rod extensions 190a and 190b which

include adjustabie couplers 191a and 191b. .

As best seen in FIG. 14, frame 112 comprises a boxed-shaped member

which is formed by a plurality of side plates 260a and 260b and end piates 260c and 260d,

which are interconnected, for example by welding. Frame 112 is typically supported by

vertical supports or legs 265 so that is spaced above a support surface for aligning between

conveyor section C1 and C2 and adjacent transfer conveyor section C3 (as shown in FIG.

1). In addition, frame 120 supports one or more belt roliers (not shown) for a closed lodp

belt (not shown) that provides a conveying surface and defines conveying surface 114a.

However, it should be understood that the conveying surface may be provided by rollers or

the like. Frame 120 also provides a mounting surface for a number of components of

assembly 110. For example, dutch shaft 192 is joumnaled in a mounting bracket 270, such

as a pillow block bearing mounting, which secures to the side of frame 112 by a mounting

block and fasteners, Furthermare, side plate member 260b provides a mounting surface for

a bearing member 272, which forms part of a torsion limiter for clutch brake assembly 121

described below. In addition, side frame member 260b pravides a mounting surface for

motor 120. As best understood from FIG. 14, mounted to side plate 260b is a motor




15 210a, 210b) and pivoting the pair of flipper assenblies (16, 116a,
116b). 42. The nethod according to Caim4l, further conprising selectively
decoupling said driving the driven 20 diverting surfaces and said pivoting.
[ N#/Ni [ Nw/ N, =/ N@Z Ng-/ N N/ Ng/ Nw/ NN N@ /N N N / N: / Np/ Nd(/ NN/ N/ N/ NC/ NC/ N /
N&* / N% y8>LV- K\ u&

~Bl'!'!u, x,z,ztni d*YT] ca] caU] ca] ca] cal ciy] cal] cal] ca] ca] ca] ca]gcsae]pge%]lber]zﬁelca]

c"a] ca] ca] ca] cal] ca] ca] cal ca] ca] c"a] a]ca U c’\a] ca
zZ,,,..1 ni823 \ 777t 88QON9: | & :
- <>= w@ﬁ \%fﬁ? o v th a?e%ﬂy@&]vﬁo}wwwgﬁazm Gear box 122

gC([:)EE}:wm] \\" <aacccﬁ4 gézt ni d Y Vﬁ']li ;a\ %lL']i ca%i cgﬁi é\’ﬁﬂc;iﬂc;a}
aUl ca%;r?ééeab] Wﬂ%@i@]ﬂéﬂ]&tﬁ%ﬁw Ccf&m%éllq! balowdlingec aU] cal
call] cahsehbipath a.@ﬁab%e : %’*‘ al ca] caU]
caU] ca :
ca) ca] ﬁ&%églcg%]]lca] cal cgja[ég ca caé(‘ll:l MM {tl{eﬁ w@ca%imqlﬁ%[ﬁ] ca] cal ca
]caU] c 2 08 ntedana¢fpca] cal]
gach?ﬁggdmﬁ%ﬁ&a%mﬂ céai ca' caj cai cai ca g%gé%fé#gg?ca] ca a]‘@%chfg]aﬁ
] ﬁ El\i/% ﬁ Ebl tXRé-la %'8] 8itle sppesitpdeon] theltempitiat/pide (Be-gideThich | cal cal
e SRR ca] ca] ca
ca] ca] cz:I cal caU ca]ﬁ%a] ca gﬁc}gwtﬁégi cal cal %@% %kﬁ%k&g%sﬁ%%ﬁ@ wr mhc”~Yal] |
ca] ca] @éi;%ﬁ' éﬁjg mmm;m?mMM|m¢ca] cajc

aié%@‘é:ém%*f%%?“ﬁ% ﬁa“’%“%@%ﬂﬁ% i i i

10984 ?l}enaseemwmgl@ ;hersawmqq\emwmm ()- Lz109%B& () -
K\ U& B}A'>|vp1 10%&&1‘3&3 @@éé)awﬁmﬁaﬁlsﬂ&%é&éjam%& () -

S#i 109 Q 10984 10 8 10
imit range of motion when actuated. in order to dampen or Jimit the torque on clutch

brake assembly 121, however, drive assembly 118 includes a clutch brake dampener 280
(FIG. 15A). Dampener 280 comprises an L-shaped amm pivotally mounted to the clutch.
brake mounting plate 282 at one end 280a and mounted at its elbow 280b to plate 282 ina
slotted opening (FIG. 14). Free end 286 of dampener 280 includes a contact member 2864,
such as an aluminum tube, which bears against a stop or dampener 272 when clutch
assembly 121 is actuated. Preferably, dampener 272 comprises a rubber or neoprene -
material to absorb the impact from contact with arm 280, which dampens the rotation of the
clutch assembly when clutch assembly 121 is actuated.

Similar to the previous embodiment, the power transfer components of drive
assembly 118 are positioned below frame 112, with motor 120 and clutch 121 provided at a
side of the frame 112 to provide easy access for replacement, repair, or adjustments.
Furthermore, drive assembly 118 is compact and extends below frame 112 no more than 18
inches and, preferably, no more than 12 inches. Again, this provides for maximum
clearance under diverter assembly 110.

Controlier 115 preferably comprises a programmable logic controller (PLC)
thatis in communication, as noted above, with detectors 115a and 115b. In addition,
controller 115 is in communication with at least one upstream detector, such as a proximity
detector, which detects when an article that is to be diverted is approaching diverter
assembly 110. When such an article approaches diverter assembiy 110, the upstream
detector generates a signal to controller 115 which in tum actuates clutch assembly 121 to
pivot arms 117a and 117b to their diverting positions. When actuated, clutch assembly 121
performs a single 360° tumn but through a 2:1 ratio so that cam or crank arm 204 rotates
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recelgres a signal from the upstream detector that an article is approaching, dlverter

assembly 110, controlier 115 transfers power to the solenoid clutch assembly 121 so that
arms 117a and 117b will move simultaneously in a counter-clockwise direction to their
diverting positions. In addition, controller 115 is in communication with a detector which
detects when the article or articles fo be diverted are diverted onto the take-away conveyor.
In this manner, after the article or articles to be diverted is diverted on the take-away
conveyor, controiler 1135 signals clutch assembly 121 to actuate a second single 360° tum
that returns arms 117a and 117b fo their home position. As a result, controller 115 actuates
flipper assemblies 116a and 116b based on the gaps between the articles on conveying
surface 114a. Therefore, diverter assembly 110 (and also diverter assembly 10) are
unaffected by the sizes of the articles being diverted. The time of trave! from start to finish
(when anms 117a and 117b move from their home position to their diverting position), may
be approximately 250 milfi-seconds, As would be appreciated by those skilled in the art,
flipper assemblies 116a and 116b divert articles at a very high speed. As mentioned
previously, with a main-line belt speed of 360 feet per minute diverter assembly 110 may
achieve soitation rates of 60 articles or bags per minute, and in some cases 80 bags per
minute. With smaller articles, such as articles having dimensions of less than one foot, the
sortation speed can achieve upwards of 140 arlicles per minute,

Referring to FIG. 24, when an article is conveyed on conveying surface 114a
on the side close to arm 117b, it can be appreciated, that if the speed of the arlicle
approaches the response time of flipper assemblies 116a and 11 6b, the article will make
contact with arm 117b at some point between rollers 124b and 126b, which will not
adversely affect the diversion of the article. However, if an article is traveling down the
middle of the conveying surface 114a or the side close to amm 1173, and the speed of the
article exceeds the actuation time of flipper assemblies 116a, 116b, the article may contact
the distal end of arm 1172, which may resuit in damage to the article. For this given
conveying speed, contact with the distal end of arm 117a may be avoided by offsetting
flipper assemblies 1162 and 116b along the longitudinal axis of bed 112. Although this will
result in a gap between the ends of arms 117a and 117b, the momentum of the article,
which is substantially unimpeded by contact with arm 1 17b, will be sufficient so that the
article will be transferred onto arm 117a and without significantly slowing the forward motion
of the article being diverted. When ams 117a and 117b are pivoted to their diverting
Position, the distal ends of respective arms are offset and spaced apart, for example in a
range of about 2 inches to about 10 inches. As noted above, by offsetting the respecting
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increased, thereby avoiding contact of the article with the distal end of arm 117a when the
article conveyance speed is increased. Or on other words, by offsetting flipper assemblies
116a and 116b, the rate of travel of the respective arficles can be increased. Arms 117a and
117b may be actuated simultaneously by a common drive assembly similar to drive
assembly 118 or may be individually driven by a respective assembly.

While several forms of the invention have been shown and described, other
forms will now be apparent to those skilled in the art. For example, although #lustrated as a
symmetrical assembly, arms 117a and 117b may have different lengths with their ends
generally meeting at a location offset from the center of the conveying surface or with their
ends generally meeting at the center of the conveying surface but with the proximate end of
the arm beyond the pivot axis which provides the extended diverting surface or “bridge”
being reduced or eliminated. For example, the initial contact arm may have its diverting belt
driven about the same axis that it is pivoted since the additional diverting surface which
extends beyond the conveying surface may not be needed for that side of the diverter
assembly. Therefore, it will be understood that the embodiments shown in the drawings and
described above are merely for illustrative purposes, and are not intended to limit the scope
of the invention, which is defined by the claims, which follow as interpreted under the
principies of patent iaw including the doctrine of equivalents.
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CLAIMS

1. A diverter assembly comprising:

a cohveying surface (14, 114);

a pair of flipper assemblies (16, 116a, 116b)} on
opposite sides of said conveying surface (14, 114) that are
collinear in an actuated position;
characterized by:

a driven diverting surface (26, 210a, 210b) defined on
each flipper assembly (16, 118a, 116b); and '
an actuator (18, 118) for substantially
concurrently actuating said flipper assembliesz (16, 116a,
116b) to said actuated position and driving said driven
diverting surfaces (28, 210a,. 210b) wherein an article on

sald conveying surface (14, 114) is diverted.

2, The diverter assembly in Claim 1, wherein said

conveying surface (14, 114) is generally horizontal.

3. The diverter assembly in Claims 1 and 2, wherein
said diverting surfaces (26, 210a, 210b) of said flipper
assemblies (16, 116a, 116b) are at an angle with respect to
the direction of travel of articles on said

conveying surface (14, 114} that is in a range of from 20° to

60°,

4, The diverter assembly in Claims 1 and 3, wherein
said actuator (18, 118) extends downWardly from said

conveying surface {14, 114) no more than 18 inches (457,2
mm) . '

5. The diverter assembly in Claims 1, 3 and 4, wherein

said actuator (18, 118) comprises a motor (30, 120} and a
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c¢lutch (48, 50, 121) selectively connecting said motor (30,
120) -with said flipper assembly (16, ll6a, 116b).

6. The diverter assembly according to Claims 1 to 5,
5 wherein each flipper assembly (16, 116a, 116b) includes an
arm (19, 117a, 117b), said arms (1%, 117a, 117b) including
distal ends, and said distal ends being generally adjacent
when said flipper assemblies (16, 116a, 116b) are actuated to
said actuated position. '
7. ‘.The diverter assembly according to Claims 1 to &
~wherein each of said flipper assemblies (16, 116a, 116b)
includes an arm (19, 117a, 117b5, said arms (19, 117a, 117b}
including distal ends and proximate éndé, said arms being
15  pivoted about said proximate ends when said flipper
assemblies (16, 116a, 116b) are actuated to said éctuated
position. '

8. | The diverter assembly in Claim 1, wherein

20 - said conveying surface (14, 114) having a conveying

direction and for cdnveying an article at a convéying speed;
said flipper assemblies (16,'116a} 116b} comprising

a péir of arms (19, 117a, 117b) at opposite sides of said

conveying surface (14, 114), said arms (19, 117a, 117b)

25 mounted for pivotal movement betwnen & non-diverting position
whereln said arms are adjacent said conveylng surface (14,
114) and a diverting position wherein said arms (19, 1l17a,
117b) are pivoted across said conveying surface (14, 114);

said driven diverting surfaces (26, 210a, 210b)

30 defined at each of said arms {19, il?a, 117b); and

said actuator (18, 118) comprising a drive assembly

(18, 118) for selectively substantlally concurrently moving

said arms (19, 117a, 117b) between said diverting position




103+#10% () - S! @ y&10%~& () - &#109%& () - |
\1{00/&(%00/&'()-,Y#lO%(&')()-gY{&}’\PMO*r 10 10 10 !V#10% & ()-*!TV#10% U

U& () -*96#10% U& () - S#10% U& () -, P10% U& () - EKAEPB40*r 10
" 20
9 September 2004

and said non-diverting position wherein an article conveyed
on said conveying surface (14, 114) is diverted in a
diverting direction when the article contacts at least one of
said arms (19, 1l17a, 117b) when said at least one arm (19,

5 1l17a, 117b) is in said diverting position, and said drive
assembly (18, 118) driving said driven diverting surfaces
(26, 210a, 210b) at a speed approximately equal to the
conveying speed divided by a cosine of an angle between said

conveying direction and said diverting direction.

10
9. The diverter assembly according to Claims 1 to 8,
wherein said diverting surfaces (26, 210a, 210b) comprise
high friction surfaces.

15 10. - The diverter assembly according to Claim 8, wherein

at least one of said arms (19, 117a, 117b) comprises a
horizontal extent and a belt (26, 212a, 212b) extending
around said horizontal extent, said belt (26, 212a, 212b)
'being driven about said horizontal extent and providing said
20 driven diverting surface (26, 210a, 210b) for said at least

one arm.

11. The diverter assembly aécording to Claim 10,
wherein said at least one arm (19, 117a, 117b) includes a
25 vertical extent, said belt (26, 212a, 212b) extending along

at least a portion of said vertical extent.

12, The diverter assembly according to Claim 11,
wherein said vertical extent is at least 12 inches (304,8

30 mm).

13. The diverter assémbly in Claim 1
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wherein said conveying surface (14, 114} comprises a
generally horizontal conveying surface for conveying an
article; |

said flippe; assemblies (16, 1l6a, 116b) comprising a

5 pair of arms (19, 117a, 117b) at opposed sides of said
conveying surface (14, 114), said arms (19, 117a, 1175)
mounted for pivotal movement between a non-diverting position
wherein said arms are adjacent said conveying surface (14,
114) and a diverting position exﬁending across said conveying

10 surface (14, 114) and a portion of said arms (18, 117a, 117b)
extending beyond said conveying surface (14, 114);

said driven diverting surfaces (286, 210a, 210b) defined

.at each of said arms; and

said actuator (18, 118) comprising'a drive éssembly (18,

15 118) for selectively pivoting said arms (19, 117a, 117b)
between said diverting position and said non- dlvertlng
position wherein an article conveyed on said conveying
surface (14, 114) is diverted in a diverting direction when
the article contacts at least cne of said arms (19, 117a,

20 117b) when said at least one arm (19, 117a, 117b) is in said
diverting position, and said portion of said at least one arm
(19, 117a, 117b) for continuing to drive the article when the

article is diverted off said conveying surface.

35 14. The diverter assembly according to Claims 1, 8 and
.13, wherein at least one of said said driven diverting -
surfaces (26, 210a, 210b) comprises a driven belt (28, 212a,
212b) .,

30 1s. The diverter assembly according to Claim 14,
whereln said driven belt (26, 212a, 212b) is driven by a
driven roller (38, 216a, 216b), said driven roller (38, 216éa,

216b) driven by said drive assembly (18, 118).
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16. The diverter assembly according to Claim 15,
wherein said driven roller (38, 216a, 216b) includes a driven
axis about which said driven roller (38, 1l6a, 116b) is

5 driven, and said arm (19, 117a, 117b) pivoting about a pivot
axis when pivoting between said non-diverting position and

said diverting position.

17. The diverter assembly according to Claim 16,
10 wherein said driven axis and said pivot axis are generally

collinear.

118. ' The diverter assembly according to-Claim 17,
‘wherein said driven axis and said pivot axis are spaced

15 apart.

19. The diverter assembly according to Claim 18,
wherein said drive assembly (18, 118) is adapted to de-couple
movement of said drive belt (26, 212a, 212b)- about said

20 driven axis from movement of said arm (12, 117a, 117b) about

said pivot axis.

20, The diverter assembly according to Claim 19,
wherein said drive assembly (18, 118) includes a clutch

25 agsembly (48, 50, 121) to decouple said movement.

21. . The diverter assembly according to Claims 8 and 13,
wherein at least one of said arms (19, 117a, 117b) is angled

with respect to a conveying direction of said conveying

30 surface (14, 114a) in a range from 20° to §0° when said at

least one arm (19, 117a, 117b) is in said diverting position.
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21, wherein sald angle is approximately 45°,

23. The diverter assembly according to Claims 8 and 13,
5 wherein said arms (19, 117a, 117b) are generally co-linear

when said arms (15, 117a, 117b) are pivoted to said diverting
position.

24¢. The diverter assembly accordlng to Clalm 13,

- 10 wherein said conveying surface (14, 114) has a conveying
direction, each of said arms (19, 117a, 117b) including a
distal end, and said distal ends being generally adjacent

. when said arms (19, 117a, 117b) are pivoted to said diverting
position. - o o
15
25, The diverter assembly according to one of the
Claims 8 to 13:
| wherein said conveying surface (114) adapted to be
selectively lowered ét said arms (117a, 117b) when said arms

20 (117a, 117b)} are in said diverting position.

26. The diverter assembly according to Claims 13 to 25,
wherein said driven belt (26, 212a, 212b) is driven at a
speed approximately equal to a conveying speed of said

25 conveying surface divided by a cosine of an angle between

said conveying direction and said diverting direction.

27. - The diverter assembly according to Claims 13 to 45,

wherein said drive assembly (18, 118) drives said driven belt
30 (26, 212a, 212b).

28. The diverter assembly according to Claim 27,
wherein said drive assembly (18, 118) is adapted to decouple
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29. The diverter assembly according to one of the

5§ Claims 1 to 28 used to divert luggage.

30. A method of selectively diverting user-packéd
luggage to particular destinations, using a diverter agssembly
according Claims 1 to 2é, wherein the luggage may be made up
10 of various sizes and configurations up to a maximum
dimension, said method being characterized by:
prdviding a pair of flipper assemblies (16, 116a,
116b) at substahtially each of said destinations, wherein
each of said pair of flipper assemblies (ls,hlléa,mlishj
15 comprises a driven diverting surface (26, 210a, 210b) having
& height of at least one-half of said maximum dimension; and
pPassing the luggage past the flipper assemblies
(16, 116a, 116b) in segquence and actuating a respective pair
of said flipper assemblies (16, 116a, 116b) at a desired

20 destination for each luggage item.

31. The method 5ccording to Claim 30, wherein said
actuating the pair of said flipper assemblies (1le, 1l1s6a,
116b) includes pivoting the pair of flipper assemblies (16,

& 116a, 116b) to a diverting position substantially
simultaneously.

32. The method according to Claim 30, wherein said _
Pivoting includes aligning the pair of the flipper assemblies
30 (1s, 1l1sa, 11sb) along a common axis when the flipper

assemblies (16, 116a, 116b) are pivoted to their diverting
position. '
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& speed greater than a speed of said passing whereby the

forward speed of the luggage is substantially unchanged when

5 diverted by the flipper assemblies (16, 1l1i6a, 1l16b).

34. The method according to Claim 30, wherein said
actuating (18, 118) includes diverting the luggage in a
diverting direction, said pPassing including conveying the

- 100 luggage in a conveying direction, and the diverting direction

being angled with respect to the conveying direction.

135. The method according to Claim 34, wherein said

'dlvertlng diverts luggage a diverting speed, and said Ppassing
15 conveylng the luggage at a forward speed, said method further

comprlslng at least maintaining the forward speed of the

luggage generally constant when diverting the luggage.

36. The method according to Claim 35, wherein said |

20 diverting includes driving the driven diverting surfaces (26,
210a, 210b) at a speed greater than the forward speed of the
luggage.

37. The method according to Claim 36, said method
25 further comprising at least maintaining the forward speed of

the luggage generally constant when diverting the luggage.

38. The method according to Claim 37, wherein said

passing comprises conveying the luggage in a conveying

30 direction.
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actuating includes diverting the luggage in a diverting

direction.

5 40, The method according to Claim 39, wherein said

diverting includss driving the driven divertihg surfaces (26,
210a, 210b) at a speed equal to a forward speed'of the
luggage when being conveyed divided by the cosine of the
angle between the conveying direction and the diverting

10 direction to thereby reduce the impact on-the_luggage being
diverted. |

41, The method accofding to Claim 40, wherein said
diverting includes driﬁing'the &riﬁen diverting surfaces (26,
15 210a, 210b) and pivoﬁing the pair of flipper assemblies (18,
116a, 116b).

42, The method according to Claim 41, further

comprising selectively decoupling said driving the driven

20 diverting surfaces and said pivoting.




