CONVEYOR SYSTEM AND METHOD OF LATERALLY DI SPLACI NG ARTI CLES BACKGROUND OF
THE | NVENTI ON The present invention is directed to a conveyor system
and met hostoandy/ospessparti cular, to a conveyor system andPogtusoa 0/083990
positively displacing articles being conveyed on a conveyi ng surface.
Lateral ly displacing conveyor systens laterally displace articles
travelling on a conveying surface. One such conveyor systemis a sortation
systemthat diverts articles off the conveying surface to a sel ect spur.
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article or.d ect of the invention, includes a conveyor
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conveyor, gravity takeaway conveyor, chute, or the like. One type of sortation system is

a positive displacement sorter. A positive displacement sorter utilizes some type of
member to affirmatively guide the article being diverted off of the conveying surface in a
manner that reduces the likelihood that an article could overshoot the diverter and, ’
therefore, fail to be diverted. Divert failures are detrimental to efficient operation of the
sortation system.

SUMMARY OF THE INVENTION

A conveyor system and method of laterally displacing articles, according to an
aspect of the invention, includes a conveyor defining a conveying surface for conveying
articles in a longitudinal direction and a diverting assembly positioned diagonally at least
partially across the conveying surface. The diverting assembly is generally vertically
moveable between a non-actuated position below the conveying surface and an actuated
pbsition extending above the conveying surface to laterally displace articles on the
conveying surface.

The diverting assembly may include a vertically oriented belt. The diverting
assembly may further include a base and a plurality of rollers supported by the base with
the rollers reeving the belt.

A conveyor system and method of laterally displacing articles, according to
another aspect of the inverition, includes a conveyor defining a conveying surface for
conveying articles in a longitudinal direction and a diverting assembly positioned
diagonally at least partially across the conveying surface. The diverting assembly is

generally vertically moveable between a non-actuated position below the conveying



The diverting assenbly may include a vertically oriented belt. The
diverting assenbly may further include a base and a plurality of rollers
support edwbyotisosase with the rollers reeving the belt PCT/US2010A55900Veyor
system and nethod of |aterally displacing articles, according to another
aspect of the invention, includes a conveyor defining a conveying surface
for conveying articles in a longitudinal direction and a diverting assenbly
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sheave. coupling may be a flexible shalt or a spline. The coupling may e shaft having
a takeoff assembly between the flexible shaft and the motor. The takeoff assembly may
include a sheave connected with an end of the flexible shaft and a high torque drive
between the motor and the sheave.

The diverting assembly may be made up of a plurality of diverting members, each
having a vertically oriented driven belt. A plurality of flexible shafts may each drive the
belt for one of the diverting members. A plurality of sheaves may each be connected
with one of the flexible shafts and with the high tbrque drive. Another conveyor surface
may be adjacent to the conveying surface. One of the flexible shafts may drive the
another conveying surface.

A conveyor system and method of laterally displacing articles, according to
another aspect of the invention, includeé a conveyor defining a conveying surface for
conveying articles in a longitudinal direction and a plurality of diverting members aligned
with each other diagonally at least partially across the conveying surface. The diverting
members independently travel generally vertically between a non-actuated position below
the conveying surface and an actuated position extending above the conveying surface.
The diverting .members are configured to laterally displace articles on the conveying
surface when in the actuated position. A control is configured to independently actuate

the diverting members.



The diverting assenbly may be nade up of a plurality of diverting nenbers,
each having a vertically oriented driven belt. A plurality of flexible
shafts mawyoeadhseessve the belt for one of the diverti ngPOEMISRI19/05590
plurality of sheaves may each be connected with one of the flexible shafts
and with the high torque drive. Another conveyor surface nmay be adjacent to
the conveying surface. One of the flexible shafts nmay drive the anot her
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pl ur al i $hftQhat further includes a takeoff assembly between the flexible shaft and the motor.

The takeoff assembly may include a sheave connected with an end of the flexible shaft
and a high torque drive between the motor and the sheave. The diverting assembly may

include a plurality of diverting members, each having a diverting surface. A plurality of



flexible shafts may be provided, each driving the diverting surface for one
of the diverting nenbers. A plurality of sheaves may be provi ded, each
connect edwai2oti/ospwsof the flexi ble shafts and with the RCFhUScawmysari ve.
Anot her conveyor may be provided having anot her conveying surface that is
general ly adjacent to the conveying surface. One of the flexible shafts may
drive the other conveying surface. A conveyor system and net hod of
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A conveyor system and method of laterally displacing articles, according to yet
another aspect of the invention, includes a conveying surface for conveying articles that
is defined by a plurality of rollers, eaéh having an axle. A frame is included and a |
plurality of axle retainers are connected with the frame Each of the axle retainers has a
base and a plurality of axle retaining openings that are each adapted to receiving an end
of one of the axles. At least two of the openings are at different angles to said base. In
this manner, the axle retainers are capable of mounting rollers at more than one angle to
the frame.

The axle retainers and the frame may have complimentary surfaces that allow the
axle retainers to be mounted at different orientations to the frame to change which of the
retaining openings is used to retain one of the axles. The compiementary surfaces may be
in the form of T-shaped extensions of the axle retainers and vertical slots in the frame to

receive the extensions. The T-shaped extensions may be press-fit into the slots in order

to maintain the axle retainers connected to the frame. The axle retainers may be used



with a vertically reciprocating diverter that reciprocates betwen a

non-di verting position below the conveying surface and a diverting position
at | east weanvilalshyssabove t he conveyi ng surface. The frameTasgolensnd al ong
at |l east one side of the diverter. In this manner, the diverter can be
mounted at different angles with respect to said conveying rollers.

These and ot her objects, advantages and features of this invention wll
becone apparent upon review of the follow ng specification in canjunction
with t h‘érltguaézwtn?@hly regppregating Seveyr o1 thehregiprqgages R@gion-divertipg posiion s 5
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dgt ail Sro}l@fs.r eof; FIG 3 is a top plan view of the conyeyor systemin FIG
1, FIG I's a side elevation of a diverting assenbly; FIG 5 is a .
sectional viEhkestakénthat ojgcts,huelvhntags avd YeaturesofGhisdnvdaltiGn vallibscamsect i onal
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diverting member; - BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view of a conveyor system according to an embodiment of
the invention one diverting assembly in a diverting state and another diverting assembly
in a non-diverting state;
FIG. 2 is a perspective view of the conveying system of FIG. 1 taken from the
opposite lateral direction thereof with a portion of the conveying surface removed to
reveal internal details thereof;
FIG. 3 is a top plan view of the conveyor system in FIG. 1;
FIG. 4 is a side elevation of a diverting assembly;
FIG. 5 is a sectional view taken along the lines V-V in FIG. 4;
FIG. 6 is a sectional view taken along tﬁe lines VI-VIin FIG. 4;
FIG. 7 is a sectional view taken along the lines VII-VIL in FIG. 4;
FIG. 8 is a top plan view of a diverting member;
FIG. 9 is a sectional view taken along the lines IX-IX in FIG. 8;
FIG. 10 is a sectional view taken along the lines X-X in FIG. 8;
FIG. 11 is an end elevation of a propulsion system;
FIG. 12 is a side elevation of the propulsion system in FIG. 11;
FIG. 13 is a sectional view taken along the lines XIII-XIII in FIG. 11;
FIG. 14 is a sectional view taken along the lines XIV-XIV in FIG. 11;
FIG. 15 is the same view as FIG. 11 of an alternative embodiment thereof;
FIG. 16 is the same view as FIG. 11 of another alternative embodiment thereof;
FIGS. 17a and 17b illustrate a mode of operation of an embodiment of the

invention;



FIG 9 is a sectional view taken along the lines IX-IXin FIG 8, FIG 10

is a sectional

view taken along the lines X~-Xin FIG 8; FIG 11 is an end

el evat i orwofR20a/95¢®pul si on system FIG 12 is a side el ePamiusnoi0fos3ohe
propul sion systemin FIG 11; FIG 13 is a sectional view taken along the
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in FIG 11; FIG 14 is a sectional view taken along the
n FIG 11; FIG 15 is the sane view as FIG 11 of an
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of oper Q;s{eﬁpwﬁﬁ a%%rt?dqpé}qhé’@&&e%fxlgtsn&aéer}gﬁ'a%oof& reveal internal details thereof;
FIG. 19 is a top plan view of the conveyor system in FIG. 18;
FIG. 20 is a sectional view taken along the lines XX-XX in FIG. 19;
FIG. 21 is a sectional view taken along the lines XXI-XXI in FIG. 19;
FIG. 22 is a sectional view taken along the lines XXII-XXII in FIG. 19;
FIG. 23 is an enlarged elevation of the area indicated at XXIII in FIG. 22;

FIG. 24 is a top plan view of an actuator;

FIG. 25 is an enlarged top plan view of the area indicated at XXV in FIG. 19;

FIG. 26 is a side elevation of a diverting member;

FIG. 27 is a perspective view of an axle retainer;
FIG. 28 is a sectional view taken along the lines XXVIII-XXVIII in FIG. 27;
FIG. 29 is a side elevation of the axle retainer in FIG. 27,

FIG. 30 is another perspective view of the axle retainer in FIG. 27 taken from a

different direction;

FIG. 31 is a perspective view of an alternative embodiment of a conveyor system;

FIG. 32 is a top plan view of the conveyor system in FIG. 31;

FIG. 33 is the same view as FIG. 32 showing a finger guard;

FIGS. 34a-34c are a top plan view of another alternative embodiment of a

conveyor system showing various modes of operation thereof; and

FIG. 35 is the same general view as FIG. 2 of yet another alternative embodiment

of a conveyor system.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawings and the illustrative embodiments depicted therein a

conveyor system 20 includes a conveyor 22 that has a conveying surface 24 for

conveying articles in a longitudinal direction and a diverting assembly 26 positioned

diagonally across conveying surface 24 (FIGS. 1-16). Diverting assembly 26 travels, or
reciprocates, generally vertically between a non-actuated position illustrated in FIG. 1
below conveying surface 24 and an actuated position extending abbve conveying surface
24. Diverting assembly 26 may be made up of a plurality of diverting members 30a, 30b

... 30n that are independently actuatable. In FIG. 1, diverting member 30a is shown in a



FIG 18 is the same view as FIG 2 of an alternative enbodi mrent of a
conveyor systemw th a portion of the conveying surface renoved to reveal

i nt er nal weoetailwesher eof ; FIG 19 is a top plan view of PCRAISC@0PEIPOr System
in FIG 18; FIG 20 is a sectional view taken along the lines XX-XX in FIG
19; FIG 21 is a sectional view taken along the lines XXI-XXI in FIG 19;
FIG 22 is a sectional view taken along the lines XXII-XXIl in FIG 19;

FIG 23 is an enlarged el evation of the area indicated at XXIII in FIG 22,
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FIG 29 is a side elevation of the axle retainer jn FIG 27,
configured to laterally displace articles that are being conveyed on conveying surface 24
when the diverting assembly is in its actuated position. It may be used to reposition
articles on the conveying surface or, in the embodiment illustrated in FIGS. 1 and 2, it
may be used to divert articles off the conveying surface to a takeaway spur, such as a
takeaway powered conveyor 28. In the illustrated embodiment, diverting assembly 26 is
at an angle of 30 degrees from the longitudinaﬂ direction of travel of conveying surface
24, as illustrated in FIG. 3. However,'it may be at any desired angle, such as between 20
degrees and 45 degrees, or the like. While conveyor system 20 is illustrated for use with
distribution of articles, such as cases of goods being shipped, for example, from
warehouses to retaﬂ outlets, it can also be used in parcel applications, such as expréss
shipping, as well as user-packed luggage sortation at airports, and the like.

Diverting members 30a, 30b . . . 30n of diverting assembly 26 each have a
vertical diverting surface, which may be a powered diverting surface, such as provided by
a powered vertically oriented belt 32. Alternatively,' diverting member 30 may have a
passive diverting surface, such as free-running wheels, an anti-friction surface, or the
like. If a powered diverting surface is used, the speed of the diverting surface may have a
longitudinal component that has approximately the same speed as that of conveying
surface 24 in order to maintain the forward velocity of articles being diverted. Each
diverting assembly 26 includes a base 34 that vertically reciprocates in a guide frame 36
and a plurality of rollers 38 supported by base 34. Rollers 38 reeve vertical belt 32 and
provide support or backing to the belt when contacted by an article being diverted. Each
diverting member 30 includes a phirality of vertically oriented posts 40 extending
downwardly from base 34 and a plurality of stationary blocks 42, made from a polymer,
such as UHMW, or the like, mounted to guide frame 36, each for facilitating vertical
reciprocating motion of one of posts 40. Base 34 includes an upper plate 44 and a lower
plate 46 interconnected by one or more sidewalls 47. Each post 40 passes through an
opening in lower plate 46 sized just larger than the post and is connected with upper plate

44. This provides spaced apart support to posts 40 to be able to withstand the shock of



FIG 30 is another perspective view of the axle retainer in FIG 27 taken
froma different direction; FIG 31 is a perspective view of an alternative
enbodi mrerwoab11asewaveyor system FIG 32 is a top plan PCEWSed1005®9coNnveyor
systemin FIG 31; FIG 33 is the sane view as FIG 32 showing a finger
guard; FI GS. 34a-34c are a top plan view of another alternative
enbodi nent of a conveyor system show ng various nodes of operation thereof;
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50. A tensioner, such as a spring, 51 applies outward force on arm 50 in order to apply a
tension on belt 32 via idler pulley 49. Roller 48, and, hence, the diverting surface defined
by belt 32, is driven by a propulsion system 58. Propulsion system 58 includes a motor
60 and a coupling 62 for coupling motor 60 to roller 48. While motor 60 is illustrated as
an AC electric motor that is driven by a variable frequency drive (not shown), it could be
a DC electric motor, a pneumatic motor, a hydraulic motor, or the like. Motor 60 is
stationary with coupling 62 accommodating relative motion between roller 48 and motor
60 as diverting members 30a, 30b . . . 30n reciprocate up ahd down.

In the illustrated embodiment, coupling 62 includes a flexible shaft 64, although
other forms of coupling, such as a spline, may be used. Flexible shaft 64 may be a
twisted pbwer wire core with a covering of the type that is commercia‘lly available, such
as from Otto Suhner AG of Brugg Switzerland. Coupling 62 of propulsion system 58
further includes a takeoff assembly 66 between flexible shaft 64 and motor 60 (Fig. 13).
Takeoff assembly 66 may include a socket 72 connected with the output shaft 74 of
motor 60 for coupling to one end of flexible shaft 64. Alternatively, takeoff assembly 66
may include a sheave 68 that is rotatably supported by a bearing assembly 71 and
connected with an end of flexible shaft 64 via a socket 76. A high torque drive 70
between output shaft 74 of motor 60 and sheave 68 rotates socket 76 and, hence, flexible
shaft 64. The other end of flexible shaft 64 is connected with socket 56 of shaft 52. In
the illustrated embodiment, high torque drive 70 is in the form of a cog belt, but could,
alternatively, be a chain, or the like.

If diverting assembly 26 is made up of a plurality of diverting members 30a, 30b,

.. 30n, each having a driven vertically oriented belt 32, propulsion system 58 includes a

plurality of flexible shafts 64, each driving the vertical belt 32 for one of diverting



non-actuated position and diverting nmenber 30b is shown in an actuated
position. However, diverting assenbly 26 may be nmade up of only one

di verti ngvoenrdsows a plurality of diverting nmenbers th&CTASe01Q053940 abl e in
uni son. Diverting assenbly 26 is configured to laterally displace articles
that are being conveyed on conveying surface 24 when the diverting assenbly
isinits actuated position. It my be used to reposition articles on the
conveying surface or, in the enbodinent illustrated in FIGS. 1 and 2, it
may be usedetsd0dj 3@ tinanch aragentht, propulstomnveyytieme Ssincludesea sasket T2akeaway

spur, such as . a.takea ower.e onveyor_28.. In the jlluystrated

enbodi nEMO aﬁagF%rYn@\?ﬁ%%‘@%m‘f aggﬁiog Oraqpé%ﬁl@ shegye 6§®e 88%&?4 omthe

| ongi t ugiitR@he @k roRie ok ABxiBle hhAY 64, Fhout@RRMefitbdsthhACRorAhaRvé | | ustrated in
FIG 3. However, it may be at any desired angle, such as between 20 degrees

and 45 divgrtisganembers,additiokal. flewiile shafisnué pdditioya skeave063 may be psevideded f or

ith distributi f articles, . f d i hi pped,
For exaffarabulFB s iEh ahgad cobiesnanll folp e 6037 or Mot RRie B dSedda™
parcel apRl 76;ak iI0RGated UERIGS. 19ERAHESS MdteRirDfle:a5le WRAft 62snayIRIusp@eked

| uggage sortation at airports, and the I|ike. D verting nmenbers 30a,
30b . . drivesgmadjacest caaveyaig Fas sxamnly, axbexdble shafhmay he pead tp daive goweredi ng

pover sac el B RN el Sy D BRR SHDUR BB roe: o mmy

have a flagble\Bafid §4£Edninbges withamethesstehetd® thateie powerat by higtewtque dive
anti-friction surface, or the like. If a powered diverting surface is used,
t he spe@@ of the diverting surface nay have a | ongi tudi nal component t hat

has appr oxi : 13@%[ f ' e 24 in order
to maintai nn?%tgllr%ég%\}\g’r ve %(%??gmg? bglrﬂ ?‘%dcﬁgedéﬁgg;éﬁééé;?{/gﬁtiee . Each diverting
assenbl gowitstieanl ofdesveyobsiseend20.t hathiswearinee alnk ynat@difpeandetided tnd@dvegui de :

frame 36 and a plurality of rallers 38 supported by base 34. Rollers 38
reeve vEPRsfonyEying memhess. pHyy rglces Rypem coa?bsbraéwfylﬂ@%mcﬁ]ewgage when
cont act : i gl [ ' ' [ grgg\;(g{% icl udes a
plurali 'Egg/h @? hgg'r ?&Fggéﬁlago‘grg?lggstnggﬁ %({){sh? (glgﬁlg“% gg%sgér?vda? %45 Ogghvm rgtf'yﬁg tr}%)% base 34
and a pdasiradl id yrief oretafttheomattipldtowkgng hemirdeinfan@ppasifealieceon, hsgich as UHWVY

the |ike, ted t i 3 h.f facilitati i cal
o pr ol ey AR BRY b eBre Grrelsaty & Hystacdin Bp-150n i AfRahe ot o s
and a | puRbwRkak8d AProtdid BT £ @RARGE 8leddnFRin SheallY 6BaSnd®WB! lA3sotf¢  Each post

40 passes through an opening in lower plate 46 sized just larger than the
post andesired,covockeit7edndifleniblgpghaft 64 conksl extendiiniag oppesite détgciipuizear apart

ol ot RNy 7L G ARt B A RLRORRS s efPBRRE ol on

SPri ngssptad fraaothbr fldkible bRUTR] M8 dinyRétdfRBedRHsHuRbetseledtedan adgdnaei ed
position. Rollers 38 are nounted to upper plate 44, |ower plate 46,

or bot hthapreulgfbetundersigpfl by $he skilledprtisaa. rAIBe,ome 48mPEY shsavasdls qoulf bel.t 32
(Fig. 10),. Rol J ' ' tably
support ler%orgypaé‘l’ %%Fliel&gf ﬁb@%e?ﬁéég@&@%ﬂ? B ngegéo\?v%lﬁu #o&?@%op%eggcﬁlﬁé@e nd of shaft
52 def i rege thesRddite bictiblestafpgapose will be explained in nore detail

bel ow. Belt 32 is supported by an opposite idler pulley 49 connected with

si dewal | s 47Imie dlipsipigd smbodinicahcoBYRIing sfage 34 isA RYY§IRG oIS Comeyings

out ward rce i i jaqidler

ol 1oy ificfo]tRoff B alad%ofl 4R oi; GBE: ot Bal EilRy A0S RecH actroVidea, O B1
i s drivenghyitacoimvepod, delonosyesdeor the likBy mpube used. Soaveying Suifavel24des a not or
60 and a coypling 62 for cou Iinq not or d60 to rol%]g,r 48. Wi | tor 60 is
i |1 ust ra¢fEgdRy adﬁ“r/&@tyeqféeltl‘?fﬁ 8 Bty gy dovanshpany ghdiy rt@g@gﬁm&ﬁy ggf requency

drive ( k}%’m ' fided By ShREAIEY Of PR 80anRIHRYARE §idBREOT . @
hydr aul pgﬁvr’?@t : ﬁcz)l?:é %ﬁgcyﬁ%tﬁ%r%l\}b%dﬁ 6 IEalgs gt ati onar;?l vrxln th couplli ng 62
accomodiatiting assendtly 2@ amdé phmaltie bivedlarsr861bl ey and@pasitt lnsradside®fas di verti ng

menbers 30a, 30b . .. On recipr te up and down. In,th

i || ust r SVERREABRSEUL AR, ﬁe@%%ﬁﬁgﬂ‘g@% e PEH@%"%Q‘H\@%tBlagcoéleE?‘i‘at%ﬁl,e al t hough
ot her f @i%g&;a%ri@l%@éﬂ NHiveTHAS aREmBlySIY. | Bfide MaMe 36 ikedbs aldeA¥d bf @bshaft 64
may be a Twi sted power wire core with a covering of the type that is
comercially available, such as from Qto Suhner AG of Brugg Switzerl and.
Coupling 62 of propul sion system 58 further includes a takeoff assenbly 66
bet ween flexi ble shaft 64 and notor 80 (Fig. 13). Takeoff assenbly 66 may
i nclude a socket 72 connected with the output shaft 74 of notor 60 for
coupling to one end of flexible shaft 64. Alternatively, takeoff assenbly
66 may include a sheave 68 that is rotatably supported by a bearing
assenbly 71 and connected with an end of flexible shaft 64 via a socket 76.
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If diverting assenbly 26 is nade up of a plurality of diverting nenbers
30a, 30b, . . . 30n, each having-a driven vertically oriented belt 32,
propul si oNOYEEMES8 | ncl udes a plurality of flexible skaTits2@4/059a¢h
driving the vertical belt 32 for one of diverting mnenbers 30a, 30b. In
such arrangenent, propul sion system 58 includes a socket 72 connected
directly to the output shaft 74 of notor 60 and a sheave 68, each connected
with one of one of flexible shafts 64. Should it be desired to have nore

t han t w82k delining arberngpsal hatkob4 iogaedive theeiklslof ospand ef rgHersadai $dbonal
sheaves [e)Vq i | Sl e W th
output  SRBE OpaOe b HRgh s B Se e mBe 858, ROIPRTRRAAY. ", |
FI GS. 1bitiangolleds S0dsresDvele px@Félﬂ@w;bd lishafive SAternys hadeisgdf dentiiesee an
adj acent conveyor. For exanple, a flexible shaft nay be used to drive

pover edbelpBo g tho dype meketgddy theoNiiayenrpomtion; Belb 86 maymyensl Hy ©lisBaces 24 by
th p f j . . k- th t : t 72 that i
o e 08l 8L e, o ORTSEHARIN VB gR ARGl T2 (et 1

be usedPtislicdtiow Bloa2@ISVVEN 475 egriiled ROLDER ARMNINSPORM CONVENEGE ANBy st em 20.
In this_ manner, onge nmotor 60 can be used to drive nultiple c eyi ng
menber sMEPHEQDy B sisclosutzsafamhielisihershy iRepiReTAGd Predt PY Edsronge i et and t he

| 1ke. Al ostnfibd RS HEERABEIRR] ARCOINAHONIGIROR 8K Gd BHAASe Olouikhn Sy St em

If it be desired to drive one of the tiple conveying nenbers in an
opposi t €herallect 80an8Othihghare apprepelteidby belt §tayatblee prepwiéd i feterdany | y as
illustrated in ELG 15 in i ch .a sheave 68c.is,.shown reeved to rotate in a
i 1§ or e RRGH BB GRee R HE VB PIES Ao b BLIe K SPareHs SRR, o socket 76
and fl egﬂllﬁic@ti&haﬁéw rféé%rfhagsx&ﬁ?&s ibBlt 88 rRRR b1l b§ Gahsier folervbear i ng
assenbly 71. Al'so, if it be desired to drive one flexible shaft 64 at a

di f f er ethiat spwséads theonotismhafrentllesshddl 86 wwiitsS, Trivsfatiraketdris oitatedzsivie 68 coul d

be selected .in nner that .woul d.be understood.by the skilled artisan.
A sor o el I heu SRRt R o bE EERE frisdfd Pk § oper at aq
clutch hgpIRAGRT SdroNa! 127891C84%, Fifdd %?t.tzs, S@Ie 61 Brrvar QlaBtfer 4 BELASSOCI at ed
fl exi ble shaft 64. In the illTustrated enbodi nent, conveying surface

24 is aDBIWENCANNEOTER SOAVEDONER UATAQEF, the displosurd obwhighde heiebpd t hat

bel ¢ collbayareERnby IPieRter o6 SR B B oY h e BRI KR et oy

a pl ur ahiilizedeb pfopel @I18rs 7B, 8RSAdesDl)] aRthddpmisizipafvoiized odets, ogthassenbl y 26.
Cbnveying surface 24 is further defined by a plurality of rollers 80a on
one | atBkal side of diverting assenbly 26 and a plurality of rollers 80b on
an opposite | i 1 i - 120 : ad. 80b are
of various Iéﬁéﬁﬁ?h?ghggggﬁhgféﬁ%&fﬁ%n@%?gg%g%défygggg%ggzeggéﬁ|v ting
assenbl yo#bn bEposie4d riding iB6ldchs H2AdBsveatigememberdd0 & alesate8 Dy ackabt cef i ni ng a
hexagonal hole 84 to receive the axle of one end of rollers 80a, 80b with
an oppodftaoHibeswesaniderpme 96 ad RaseP4 Jn dhedllusiralere £RL 99ualph)| | ers 78
and eit [ ORE Qlok 8ot dEdr¥BSHSt EM 85
made upbﬁ;S a;;%legﬁlgﬁcéggﬁbdgf %h%gg cg?ﬁ?lﬁfe typ%&(rérlg?ﬁg? gﬁ gy tahe itta

Cor por atlearicalRBidnialsGfomaycoprad®El Hdveeveglacma®r G4 icbuldibegnteleetrfnal suléplids
disclosgd in.com nlérgéi%%ned U.S. Patent Application Publication No. -
2009/ 01BIHFE G INE¢Te R TRANSPORT CONVEYOR AND METHOD, the disclosure
of which is bﬁ&%ﬁ&nbP&ﬁ&Qﬁﬁ%&&th&ﬁ@b@ﬂﬁ%w&?ﬁﬂﬁ@&ﬁ@hsB@hg%&nﬂﬁk&ﬁ ystem 85
may further include a secondary endl ess belt 88 and a transfer roller 90.
The rol tervsyBgaurf8@R4; hhighar kevelaonpobipsiriasicanrob®y to BBisfeay pegiqutaspel | ed by
secondary. endl ess belt 88 gai.n usi.ng the .principles disclos in the '475
pat ent %%6&38&1ﬁawa%ﬂ%PF8§P§%ﬁhm e gP? §é@3ﬂ§§ﬁ$yéﬁﬁf8% ’@%ﬁgng8 may be
propel | gd Bint iR Ynlhe fidiclee'WRh thbaktidd ApsdéRhss divertinphésembsf 26nRdl ess bel t

86 to belt 88. Transfer roller 90 is rotated by a power tap off 92
utilizi sepsechiey pr anticlesersor of theltypeeithovim indhearhlope 85 sloghdiyeaesprmbasp| i cati on

Ser. No,nl 91,868, fil ent 1 ' al . for a BELT
DRI VE C%Rﬂuéégm %eﬁ@é%d%(ﬁcﬁéé’?@ 82 Yo L RYITRE 82 iy bel O] eby

i ncor poe@itRdofdy AindingysoltBAtEWRAC e atticlshakdstonactwilddleatity dskanblgtleer
techni ques could be utilized to propel rollers 78, 80a and 80b, i ncluding

utilizing notorized rollers, or the like.
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As previously set forth, diverting nenber 30 is guided in vertically

reci procating notion by posts 40 riding in blocks 42. D verting nmenber 30

i s el evatwo 2bp/@pIsbeast one actuator 94 between gui de fpraFwsS@oasIIbase 34.
In the illustrated enbodi ment, actuator 94 is a pneumatic cylinder that is
controlled by a pneumatic valve 96 that responds to electrical signals from-
a control 98. However, actuator 94 could be an electrical sol enoid,
hydraulic cylinder, or the like. Qperation of conveyor system 20 is
as f ol |thedorwaitd tnosin pLibe artimd bejng prpshet beconyyyingudade?d is wofmbortigy, a

hi gher | evel control inst ontrol 98 to transfer a particular article
o't akelgrecBne Orrosater wE 21 eht isalpesaBy aElE Heron Sl g e, an
RFEI D t agy o6 tdieBwhy Kshve Pot AN AN dviet IRt 39NRRId BiRerBativey), Bc ABRERATHES _
diverting assenbly 26, as sensed by an article sensor of the type known in
t he ar twhemeeded tpomekedd digetti ng nenbers 30a, 30b . . . 30n are el evated by
actuator(s) 94.. Vertical transfer helt,h 32 be continuously rynning so
that - when tRag ¥ ot B0t liBs Hepieroal Redpb arerig CakOuRpiy oo o
forwar dnfpbé Shcod evdheldiet togt@ePEHING 46 ARBAtt@EndiceRBMEXENENENI] aCe 24 in
conmbination wth the notion of transfer belt 32 |aterally displaces the

arti cl dolewssBydefisteags wgFles flaxendl/y adendingasticle dedgaied Bris sl®Wifwever

bel 1 i ok o |
o o RESPEBL SDHE HBPREAL ISL ASEHRE S, o

arti cl estra@yd.bOnspadeld LysReLipEeim UDgaimehembert3tayding €ing elanstice d0aNnd

deact uat ed seauenti ally as follows. By reference to FIGS. 17a and 17b, a

| eadi ngs aftiptef én gislst igrinitiale the dives pdan aeicle\Bt asfepmp Gy dv - eHPSFHAM t her ef or e,
passes g I i j . sed. article A
passes d&%%@? ﬁ%ﬁﬁe \k/g% %ﬁ%&%&@gg@ﬁﬁfg@gﬂﬁ% lgrrgt%tl@glaedigg&gct uated in
order tdowmtrtamatdévettivey wembet30df Adfrer artidle Aecldys agh doertingmeémbers Bba, Upstream

. divertin er 30a can pbe actuated even though article Ais still
posi ti ottt %Bméw&%gd?%bqrﬁﬁg IW?J] teowmplgte e divartieg el A cl ear s

both di . | | ) : 30 i
ot '%ﬁél&'ﬁ]gs %g@ﬁ.ﬁr (ﬁ%_do@vﬁ@t};&%ﬁr&{tﬁ%%&hﬁ’e‘?@bb RikeEBIRGhe IS

actuated to conp verting of article™B, as seen in FIG 17b. Once
downst rdieertidg wé etticledB, mprtneam 8brtingkesmiser &0a chebdictracted agaled samtincl e B,

upstre diiverting. menber 30a_ca e retracte al sp seen in FLG 17b.
e e G Th R E Br Rl i ot 6% & ety P TR EHm (VSR8 1 o

di vertingmPEEIRwa0 R Melath I QuAt&I Bt R BLE LY Hivdrtc@bbbfisE aBidSClcdh | Y
di verted because article C can pass over retracted upstreamdi verting

menber BSROVdTirEtzactksupstreana divéitingmémberiatydrile 30l nsiseasp Ay Bingrgembey

di verti .of arf i.cl %? . zf{fi 1i sq understood by the skilled artisan, the
t hr oug tlSS?mBeEB% &gerg%?% F_g‘ ‘nversely proportional to the gaps

bet ween artigé 8undB¥toat b9uhdekiled drfbLS tHeQhRREAN VEY eohvelyossistenoget her ,
conveyor system 20 provides an increase in throughput as a result of the

i ndepenigesisels peaponiqnal togpe gepsibsivesh agiicles. t Bngllovanpertislesda be somveyed t he

illustr e i V. [ . Lhg up to
about 4008 SRR DS ST IR pr I B AP R GRRG Seuibdrde 38. 00
act uat gddépegaémesqrutal Wpetation bodive i g@itivhivérs B0 BUEr In the iltwragds 30a, 30b

actuated sequentially in the manner previously described, Wile only two
di ver t i SRPOSERBRy QOMYOFOT sy§ipmA0anay byanahleed soriRg R toADHH AR siRRdade uti i zed

ot | orcegont By B AR o L e TR, B0 alL e e BB o
possi bl gboufR0 CBXawith divebiyng members 30a, 30b actuated sequentially in the manner
previously described. While only two diverting members 30a, 30b are illustrated, three
or more may be utilized to provide an even greater control over article diverting and
thereby smaller article spacing.
Other applications for conveyor system 20 are possible. For example, by

providing diverting members 30a, 30b . . . 30n in different lengths and arranging them in
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provi ding diverting nenbers 30a, 30b . . . 30n in different |engths and
arranging themin parallel rather than in line with each other, they may
be used twoppuvisgwscent er alignnent of articles bei ng i RATALSRL/055990
exanple, to a bidirectional sorter. Such sorters sort articles traveling
down the mddle of the sorter rather than being justified to one side of
the sorter. The diverting nenbers may be sel ectively actuated, such as
based on the size and |ocation of an article to displace the article toward
t he cenpapligfrathprethaninliyg Wish saghfodles, they wy bapised toarrpyide coiiten alig@mgphbar ent to

the ski Hu %ﬂcl%E Béiﬁg\ﬁ}léiuctedlfé)é %ganngge,ﬁtbta%&?éc‘t%ﬁal?sm%‘ﬁﬂ%mrt@ig&?%{ﬁm@ system

120 i ncl'udes "a conveyor as a conveying surface or conveyi ng
arti cl egaveling downghd mdddiabf the sextdrirathe prhen deidp yestified ¢ @rsessdddfithd 26
positioned diagonal |y across conveying surface 124 (FIGS, 18- 29).

Di ver t i #Rjichs onBivyripganemberemey bg rselre%té\f% gduated sughetidiage] 9o %@ﬁﬁe@am y

bet ween A10N-aCt L . m 1 i r

11 ust r SEafforiE 4R b B8l @0 wuTIcToMAta b cEhEE! e S TEIRE Pl

posi t i 0Othes applicatiotisowidl weapparegt toghbelilldDixtisdil.ustrated in FIG 1, extending

above conveyjng surface 124. Diverting assenbly 126 |s configur to
laterally di grb?‘h%@r%ﬂt‘t"?@ de{,.aaqo.gv : ﬁgt%#gﬁ%cgu‘i?ﬁa(‘f%w b surface
124 whepat B adéo\ﬁ%}tﬂlaggu@asc%ngw dofivéfing 51§icﬁf§tiﬂ'é"icﬁ%itﬁ&%hltdiﬁgtioﬁ hndRYy be used

to reposition articles on the conveying surface or it nmay be used to divert

arti cl ediveftingtabeenbdyn 24 posjtiened fdiegentlly zcrosskcenveyngspuface $26F1aS. 481 akeaway

d A 128. j t t ak 28 h
P opost 1 2% AEttie aRimb ol ey PR RS RS e e s bEerR 208 o be
under st gaghitNadsitidie sRRR BRBltink M didtdr 3D& dlushafel & 1;17(9 1i, BelbWidonéyidg onl y

capabl e of diverting in one lateral direction or the other dependi ng upon
t he di reufacon24hndawacresied psitiamviayilando diveftiagenerbger 30b illustrated in HEG. :

illustrate nbodi ment ., divertin ssenbl.y 126 i an _angl e, of 30 degrees
From t hl SOTGRARTPTGF ey wbcrinctor iavarve fegaile e S tafifige®lon o

i1 ust rpteslly dispthéeartidi8s Biaclard Deinl Sfed ohlcofiPeyimesuafac@y4 wash ted angl e,
such as between 20 deqrees and 45 degrees, or the like, as will be

di scusséiyertingnpremblpisaniitspefuaiad poFitipe boraydraised josteppsitigartigles pp i r at ed
ohi ppedctib i@l Al BuBb ShER 4 U A BCBR R HARET RO NS

used i ntaRedwsl spapRLical d pReawaFpokveds] @upERs 28 hiwilenyo taeawal| as
user - packed Iuggage sortation at ai raio,rts, and the like. . Di verting
assenbl §onvopors AP aekowROnOPPaBiedatgral sides ofcomprriag surfasgd 24 imBIG. 19,1t 130n

each haw ne B Yiffeldt G thH (e EhbOEnSH RS Gate MY 1. 19Ys DFicRIPONG GFaufs ver ting

surf ace,
of diverting in one lateral direction or the other depending upon the direction of

movement of conveying surface 124.

In the illustrated embodiment, diverting assembly 126 is at an angle of 30
degrees from the longitudinal direction of travel of conveying surface 124, as illustrated
in FIGS. 18 and 19. Howeyver, it may be at any desired angle, such as between 20
degrees and 45 degrees, or the like, as will be discussed in more detail below. While
conveyor system 120 is illustrated for use with distribution of articles, such as cases of
goods being shipped, for example, from warehouses to retail outlets, it can also be used in
parcel applications, such as express shipping, as well as user-packed luggage sortation at
airports, and the like.

Diverting assembly 126 includes one or more diverting members 130a, 130b. . .

130n each having a vertical diverting surface, which may be a powered diverting surface,
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such as a powered vertically oriented belt 132. Alternatively, diverting
menber 130 nay have a passive diverting surface, such as free-running

wheel s, awmoantwospysscti on surface, or the like. |If a poweCedSAdiwOs3I9PNg
surface is used, the speed of the diverting surface may have a | ongitudi nal
conponent that has approximtely the sanme speed as that of conveying
surface 124 in order to maintain the forward velocity of articles being
diverted. Each diverting assenbly 126 includes a base 134 that vertically
reci pr otghas ajpawareguiceiicatly artentm@éela h32. aABemeayaly.ydivsrtingmembsr 1¥Bmeyippor t ed
by base Y rt or
backi g8 aaitpe S u TR, Suchl s T rnerls UMb RBRRRE

di verti g like! rrh@rpow&ed tiobiaeSuadd ib ﬁ@ddl the s?éed/@trtheb mazlalltManffew @dy posts 140
ext endi ng domnwar frombase 134 and, a p urality of stationary bl ocks

142, nekpyverlengitidingl gorponeat that bas approimaelelytthe samwecddubekef t o gui de frane
136, ea@&v&@&g@&%ée dltzﬂtn’l Bfhe) & ﬁlhﬁf&l fh%ifh&&é?ﬁg[elo@ﬁ Sy 0Lk 811'35 p&n ne of posts

140. Base I'nc €s ‘an upper ower

i nt er codinetdde et d@mtmgr asmnlelysllzd emlhdes abhse 13amhbht mﬁdallgzéir@clpmstes it hr ough
an opening in | ower te 146 si iust | arger than_the ﬁost and is

connect 28Ug¢ fn%n@&ééranémtgalitwf rqllﬁr% 3 vwppaeed bpbase d3dpRetles J36654Vet o post s
140 t I
iver BB 152 Yyt e S\0E kgl BRNASHRKoHRERRY A SR000T UL

ertin I's elevat
194 betbmendigeaitete EachmivelBty mﬂnhbbla];ﬁ) ihAdded aplutetity of westicadlyedicatedodi ment ,

actuator 194 incl desa tlccllnder 5 that is controll by a
pneumatE’Q?ts\/]z;{llo\f’é‘t e‘@é Q?gétlé‘l\?&ﬁi@é’? ity Q ?tafl%%aﬁﬁﬁ?&s’:k( i‘g%,'l thri cal

si gnal syhdoma aC[SUHrﬁ&J suchl a@UHMW OorCiHé‘HlEé)ho%%ted'f'@‘g@l\ﬂ@ffran?eciwk&fh 494 coul d
be an electrical” solenoid, hydraulic cylinder, or the |ike, Instead of

pneunmat facllm;qzingrVdEitcal;L@SlprdnatmgnmtlonQﬁonmﬁ"ﬂam 0. Rem 137inghidehan spreapabl e of

ey | TG A4 ORA TG HSRAP HSBoMReRRR aicr Bt T0RTOlS M mEESh PoYans! at es
the i NPAY p AR itRY3u LA a&?zfﬂ)d ﬂ%ﬂh 1@»9@5r ;Slﬁ’teQAE 'sfk'é&ﬁ\ls@ﬁllrge'i‘ﬂﬁnc’cﬁe ¥hia6hid s applied
to base 13% via a rol . particularly, even.if Fhellnear noti on

of cyl |¢qmg¢ctqc!9w1thn1vpmwe and aEhummoxad@@pecredtap@Irﬁ suppiogt to @osts d.éO terbe i on

a0 nuson e T s Mos R0 ool b BBV e bt SRR ERPRLED, FTan T 0 1

Rol I'ers 138 Bivertifipunémberti30uPeIevated By &n dddatoOon®! thwédheuidd fr@ms 186 a drive
roller 148 for Lgropel |ing belt 132. Roller 148 is supported by an arm 150

suppor t &g bage 534 elnghe dluiuaﬂed Fobpdimenty gctuaton A4 inckiges pAnYInaicqyipder1 52 ¢ hat

is rota Y. pposite
end of LAyt SEERGIEE s PorPunl Lo aPREL DSBS PR T8 JAProfhRPRE,
mor e deoaidctrival ggmalé\frbﬁmmmml silrﬁﬂara@r)d)litﬁﬂ o8u Huavetled, actaetoo @94 canldb® in
order to apply_.a tension on .. Raller 148, and, henci t he diverting

sur f aceATga¢qiHEd splsngid; hydraic %9d%e°fdh? Ikt inyjead 4 paapaicoyIades K9 of t he
same 1yREuaSr POLRIAE! Abriy £3780heR is capable of applying controlled acceleration to

base 134 during both the raising and lowering of diverting member 130. A terminal end
199 of arm 197 translates the linear motion of cylinder 195 to a sinusoidal motion, which
is applied to base 134 via a roller 200. More particularly, even if the linear motion of
cylinder 195 involves an abrupt acceleration, the vertical motion imparted to base 134 by
arm 197 will have limited acceleration according to a sinusoidal function, as would be
understood by the skilled artisan.

Rollers 138 are mounted to upper plate 144. One of the rollers is a drive roller
148 for propelling belt 132. Roller 148 is supported by an arm 150 supported by
sidewalls 147. Roller 148 is an extension of a shaft 152 that is rotatably supported by a
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In the illustrated enbodi ment, diverting assenbly 126 is made up of a
plurality of diverting nmenbers 130a, 130b, each having a driven vertically
ori ent ed Wol20111B3M651 n such arrangenent, the propul sion $¢IUSA0MEINEes a
plurality of flexible shafts 164, each driving the vertical belt 132 for
one of diverting nenbers 130a, 130b. In the illustrated enbodi nent,
conveying surface 124 is a powered roIIer conveying surface. It should be

under st oqd t hat, ot her types of conve such as i ded by a
gravi t yPEbAREIHRES @ P aelarié@yampaps i qhieh aft ig%/dﬁeeaééac e&%eyi ng
surfacegfiéd duspdlelWiied R aﬁle@ tﬂlfn%ié &éfalpﬁelé&}' 'Ae{eﬁséﬂef% 1@@%%1%%@\9%

downst ream of ‘diverting assenb . Conveyi ng surface 4 is further
def i nedfdge @ gt intoydasfto rpply artmsikﬁﬂm it 132 Raleeil4d, asddencd, thk verti ng

assenbly. 126 a L.ur roIIer 180b on a osite_.lateral side of
G ver (1 Syee Siieg dpbedhusbein iz, i et B artreRlsi R S¥lem S bl sEBl | o <
180a angy gggﬁmﬁﬁﬁuﬁﬁ MafmiyUs | engths to accommodat e the di agona
orientation |ver¥|ng assenbly 126. Rollers 178 and either rollers 180a

or 180b may mdhp Hbistrhted dmbydiment | divarting assemblysi2éns made ipof aiglungitant endl ess

belt 186 that is .si t, 86 and. whic the manner
o evi oudror e L b e ine iR gE AR oot bIETY Jrefif 35y
furtherarkfigtmes, theesidan swﬁdi@ﬁmebebturaiﬁ ofﬁbﬁbredhhﬁr $64.80¢h 180b t hat
are not prop el | ed bebeIt 186 9%@be propel secondary endl ess bel t

188 tha‘ﬂﬂ‘ilgg ierviertégal badt b for gge V@rrtlmérrﬁmbrr%l an13(&>r Indhmidlpstzadedr evi ousl y

Convey SRR/ RERT S uftl sEORATRs RESH IR daler cBtdyie Bhesbd, 3o fBRE™ 180,

i ncl udegndpst@od that d@hermy{ﬁdsloﬁﬂoﬁeyﬁig saxfhées, wche@grdwgdeﬁruym @agiy end t her eof .
The axle on one end is received in an opening, such as:-a hexa onaIIy shaped

openi ngCRNLYqrnbedt eomyeyary eithe Hkerpeay, berysed asaoevecyrﬂ& Sﬁléfaét ilt%"r ISéit&n@fi Bach

rol | er ed b | er 204,
whi ch déﬁﬁ%m &%gﬁmﬁﬁgggﬁﬁ%ﬁﬁaﬁtﬁﬁtﬁﬁﬁa R%ﬁl éﬁﬁw éRas azgase 206
that i Ssmﬂa@ﬂwlstfﬂrtlim defived eda pruraditd bﬁfrﬂ],erSSl&t)h oaSJng ldteral §1danﬁd1&816mghat is

on opposite sides of diverti(g menmbers 130a, 130b. Eac | e .retainer

f ur t her3s¢faPlyde8 angg PHHalxyof rallere150h o 4 wosréfp]éiﬁrtiésde?égg Ve ext endi ng
from bage. 406 125%@ af’exélﬁfui Ft%%ﬁér@@OQQﬁd‘t;(ﬂﬂ dt@&ii%i’% 18%%%%'1%9?91%%9(1 to

receiving an’end one o the axl es exten romaro 180a, 180b.
Each ofvmhms&mgﬂmn@aannumghuphadngpnﬂ@ﬁmnmﬂOBbfmsmﬁmga&dhﬂmﬁlémt angle to

7ol | or cRaersrbemdfFEniales 308 Or S0 mE oF pioRel ey & RS IEFT SEBRT i ng

assenbl ¥ fLdfola Rl ﬁﬁi Bt i6 kit @bel sy Sid WHl@E RS p¥drveh @SRRCL tO
conveyi ng surface 124 merely by changing which axle rfetaining opening 208a,

208b t hiagnies pwmstycﬁescrmdrwnh teepesk toelelioh6. dhalee ddvosystenh L&Y elaw@aher180b

Whi ch axl e .retainin 3 d ca ected by how
cach axPErEESTRBRAS HERE! B G e TofEs 1B 1l HBEREPLoBESRE 1 oo
frame It 188vRaEeePlob eI AT S condatpeRiest Balk 188 tlﬁv\&stshﬁllﬂﬁb@elt%&hders to be
nounted at diffeerent orientations to the guide frame to change which of the

retai ni drgve@p@msrtgléarinsalmge@ rtreVI@@&ladfpscehed oPpesatien ebdoaseyorsesteAglénent ary
surface of T-sha e 206 of the axle
taﬂ@ Sgergtl n of conive y%?%ys?@r(]r}l ?Q%& gfl}.?/ Ooél%lgrrdggcrﬁ)%a

retai ne e YO ane 10 receive extensions
210. The T- shapedllaxisensigopsndidsphesk; bi portiod of &l Htl§ ezfeading fesmler to
retain axle retainers 204 connected to gui de frane 136. Thus, with one
por t i orcash epdderepde The r¥le oRgne siirérsapsewedﬂa 2B PPRNIRGSEFhATRheIeAmaly 208a,
208b wi e r ite portion
of bas egﬂfB'goe(g%gﬁ{gtidﬁ 3%%5; ffa%e 1lellgl%b eﬁleaax eegﬁr(ﬂeltg é’th\r% %lgd %ﬂ%ﬁ? E(g?e;%a, 208b
w | | bel§basi80bdneshbpoaed ByenuﬁletrbtalnBDB(DéErAﬁlxlretamer 204, wihichstheybel be
understood that axle retainers may find applicati o ch t wWth a

di ver t | 1gldsd dopt 9012’%“0%?01@%%[“@&%%1@5 R ORSE atgg)a F“ép@%&m in an
appl i Calhb@i{t}ed B 2rEAEEYRES Sale VAR S 36 Ahd: & h FRsR adalamct @fg di f f erent
angles Wwth respect to a conveyor side frane 336, such as when skewed

rol | er smambersddda, 90 Esclf axle wtenerdntshdrngclodes awb gninoge edeveyioing (Fl GS.
31-33). Axle retainers 304 may conveniently include a fastener portion,
such as an opening 339 that receives other fastener portions, such as
threaded fasteners 341 to retain, for exanple, a finger guard 343. O her
applications will be apparent to thelékilled artisan. In an
alternative enbodi ment, a conveyor system 220 is capable of bidirectional
diverting to opposite lateral sides of a conveyor. Conveyor system 220
includes a plurality of diverting menbers 230a, 230b, 230c and 230d t hat
are arranged |n a generally X pattern (FIG 34a). These include a
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230b and a plurality of downstream diverting nmenbers 230c, 230d. Upstream
di verting nenbers 230a, 230b diverge upstream from each other and

downst r eawpadouenstdong nenbers 230b, 230d di ver ge downst r @amiush@wasspodef i ni ng
a cross configuration, nanely the "X' pattern. A control diverts articles

| aterally in one direction by actuating one side of the cross configuration
defined by one of said upstreamdiverting nenbers 230a or 230b and an

al i gned one of_ the downstream diverting _nmenbers 230c or ,230& -r%gg contr ol

di ver t sOREPNEE|208a, 2088 eElending frognbasp pAei Fachimvle EdiBRepeniee udt 758 he ot her
si de of:.sal conf ' [ : e tream

i ver t1 BamaeB LPRRGSRR At 3 BREGEL LR e M g e, LR, eam

di ver t i Bechnafrtheaxle 288iningrop2iids 2082084 is at a diffeseritlahgis to sdiébasentiodhisent, a

portion of one of the g'xerti nq(‘]qrre ers, such as di v&lrti n ﬁgg)gr 230d is
parti al PPNES3G BhEBETp b\/\é’@ﬁaﬁ 16 AERIOBRHIE 19 ?lisﬁémﬂf%_ R Pﬂga rs, such as
diverti g%é‘ﬁtﬂﬁ%ﬁ%ﬁ?%ﬂﬁ a‘?lggrs 4RR%tin asser?%lgrllﬁ% Be RISRREL TEMr-fdnt ARAUEY OT

system e control diverts artic aterally in direction A by
act uat i angleslwighnesdpetit teeednveygingemifases 22 3qaelyry d30ging Fheh &ibictaitogever, t he

trol di ' laterally int i te.d] ' by actuat i
ot r oA Beme Shihids 1343 SurrbreRe o AEE Raa st SIGE 1SRG Member 230c
and t hewafihiesx10RMaIERRERIRE Y684 R0 IRIMR&ed3Abdelced 3 how dde aRler pose of

extending a portion of diverting nmenber 230d between aligned diverting
menber srep@ddy 284 ds addted.s to fill the gap between diverting nmenbers 230b,

230c that woyl d ot herw se he created the four djvertin rs com ng
t oget her at ‘gﬁg’ rﬁ 'I}?fsﬂ(%ta F({fﬁaén%}@eﬁ?%vte&?ﬂl_ ¢ &'%q{ﬁclgse{égg%i ¥san that
this temhnkRuetaGRA @ eenamerm|difdiest JnRibRNDI thggddé Remedevhaigeeam

di verting nenbers 230c or 230d between the opposite aligned diverting

nmenber swhich of the igtajripg epeningsieEsedrip sxinipmae of said arloey be eymplementaly j ncl udes
) f : . .
Givert; HPSeHE WBRE o0 15000 QlRidn 330 BEBEIZNK oF AR AREBRASEPT TOIC 1y

descri begti¢dtkIsts 36) in thioguiey frage 36/ fdcaive edRAsibas D eTe(T-sapedkktensiodB0a and
380b that are driven b¥ a roller drive system 385. Roller drive system 385
i s madedtpress-fih ipp lofy F¥2in orderie Hitain aglerpirinsrss2Oggpnnecind t9aidediid 4
transve r ' o Fal] : ia. 0-rings
360 usi 5t HpPith 8he paBOf ot B 208 Mtk KBty T adf iyl Oyl

7, 383, 9AIBagPOSH WHDb\EIETRnZED RetilERrARAMIYERSIh BiRloghositehmridorsaf mseir e of

whi ch i s _hereby incorporated herein by refer e ... Changes and

modi 11 206 RHRER AP lsérslamtﬁ?r wtaalegéppﬁ@ag 2050 A0 SRLOLBR AP 1 ed out
W t homre@&Qé‘[ﬂeirB}Jeljz&‘P@ the principles of the invention. For exanple, the
diverting assenbly could be supplied in kit formto be applied to an

exi sting conktehauld by shdarstodhthal amle rdtaioers insayi fitdeapgpichtion dtleerithan wablaonl y by

(e seohe.he L AP ket 85 e ANt et ace o dl g o S
conveyor 320 where rollers 338 are placed an different angles with respect.to a conveyor
side frame 336, such as when skewed rollers are used such as for unscrambling or
aligning conveyors (FIGS. 31-33). Axle retainers 304 may conveniently include a
fastener portion, such as an opening 339 that receives other fastener portions, such as
threaded fasteners 341 to retain, for example, a finger guard 343. Other applications will
be apparent to the skilled artisan.

In an alternative embodiment, a conveyor system 220 is capable of bidirectional
diverting to opposite lateral sides of a conveyor. Conveyor system 220 includes a
plurality of diverting members 230a, 230b, 230c and 230d that are arranged in a generally
“X” pattern (FIG. 34a). These include a plurality of upstream diverting members 230a,
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The enbodi nents of the invention in which an excl usive property or
privilege is clainmed are defined as follows: 1. A conveyor system
conpri si YO 2011/059964 conveyor defining a conveyi ng surfa®ETUSR0100OMLEY I NQ
articles in a longitudinal direction; and a diverting assenbly
positioned diagonally at |east partially across said conveying surface,
said diverting assenbly travelling generally vertically between a
non- act uat ed position bel ow said conveying surface and an actuated position

ext endi4¥§b apdvPlwalily of davayieny divetine semberg23floy23Qd. dépsisadAiysitingvi ng a
et _. . f »
Conveyi HemEtts P36 2500 bive e HISRLEE b Cah BURL pld SRR, Bicilif 5 1 B2
as cl aimedbérs 2801812604 diMesgealomwnsaéain Hevabiyt defiginguy drassecoafipimiisgnamelser ti cal |y

G ver t i RS guHBhy APRERCRVPHCHTIOES FRTBL R AR MLPER NGO aiRer s
SuppT A oSSy P T SESINAE I By STor ov
base, &3pbundhbn tligmd omeldf dresdosuppearh dilebtyngsaerdbdra280amd23@dy d8iei cal |y
orient eccci)nttl)rgll éi’ver%saailrgclgse iatterertl yei\fleaclil o%ggs%e (ﬁ?eicgoﬁ }ll Lc(:n‘urlgt'ingatﬂg other side of said
cross configuration defined by the other of the upstream diverting members 230a or 230b
and an aligned other of the downstream diverting members 230c or 230d. However, in
the illustrated embodiment, a portion of one of the diverting members, such as diverting
member 230d is partially positioned between aligned ones of the diverting members, such
as diverting members 230b and 230c.
In this embodiment of conveyor system 220, the control diverts articles laterally
in direction A by actuating aligned diverting members 230a and 230d (FIG. 34b).
However, the control diverts articles laterally in the opposite direction B by (actuating
upstream diverting member 230b, aligned downstream diverting member 230c and the
other downstream diverting member 230d (FIG. 340).- The purpose of extending a
portion of diverting member 230d between aligned diverting members 230b and 230c is
to fill the gap between diverting members 230b, 230c that would otherwise be created by
the four diverting members coming together at one point. It would be understood by the
skilled arﬁsan that this technique could be accomplished by extending either downstream
diverting members 230c or 230d between the opposite aligned diverting members.
In yet a further embodiment, a conveyor system 320 includes a conveying surface
324 and a diverting assembly 326 having one or more diverting members 330a, 330b that
are otherwise similar to those previously described (FIG. 35). Conveying surface 324 is
made up of rollers 380a and 380b that are driven by a roller drive system 385. Roller
drive system 385 is made up of a plurality of motorized rollers 387 that are mounted
transverse to rollers 380a, 380b and drive rollers 380a, 380b via O-rings 389 using the
~ principles disclosed in commonly assigned U.S. Pat. No. 7,383,935 entitled
MOTORIZED ROLLER TRANSVERSE DRIVE, the disclosure of which is hereby

incorporated herein by reference.
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a plurality of vertically oriented posts extending dowmmwardly from said
base and a plurality of stationary bl ocks, each for facilitating vertical
reci procawpngimsp9e6n of one of said posts. 5. The conv@¢druSeyI9ieIwas
claimed in claim4 wherein said base includes an upper plate and a | ower

pl ate, each of said posts passing through said | ower plate and connected at
sai d upper plate. WO 2011/059965PCT/ US2010/ 055990 6. The conveyor system
as claimed in claimb5 wherein said plurality of rollers are nounted to at

| east one cHhdsmges aumirmetaﬁdatu;mpem thel saeaaﬁmiky deadribed ewbodphentsecan bg.  The

conveyor syst S C ecedi n ai ns |nclud|ng an

ot uat erieoay Bef e metidn Ay heised opiEs TG eh JeaetuPb Ry assanb! y,

sai d acdivatifg afkRvat doat @élﬁlpbﬁwm 1a8forAl t6| béll 'aylfl[édl tH%n @§§ﬁﬂ@b¢&1\»@y&h
control |l ed accel erati on. . The convﬁgor system as cl ainmed in any of

cl ai ms S¥stem: Sthghineentiog ummermgefét%bealnmu only bt scope ofithe wppendedi d belt and a
coupl | nccfalpn%t a\{\s%n{?arpre eg accorglng?o 916 prmmp‘f]es 0 pa{en% la%W including the doctrine of

equivalents.



9. The conveyor systemas clained in claim8 wherein said coupling
conprises a flexible shaft or a spline. 10. The conveyor system as clai ned
i n clai mwowhawmspIsssai d coupli ng conpri ses said flexi bl @3hske1oasidod urt her
including a takeoff assenbly between said flexible shaft and said notor.
11. The conveyor systemas clained in claim210 wherein said takeoff
assenbly conprises a sheave connected with an end of said flexible shaft
and a high torque drive between said notor and said sheave. 12. The
conveyor sysTherembodihenized thenineémiomii Wwhidheanadxielusivie prapevtgror iprigilegesisnbl y
conprises,a plurality of diverting nenbers, each having a vertically
ori ent efla#mgdase dgfined as fqlowsihe conveyor system as clainmed in claim12
including a plurality of said flexible shafts, each driving said belt for
one of said diverting nenbers. 14. The conveyor systemas clainmed in claim
13 i ncl tdi ngAzopheycalsystgmofongaisthgsheaves, each connected with one of said
flexi ble shafts and gvit_h sai d hi.%ht(%r%t%e drive. . . e 1
a conveyor defining a conveying surface for conveying articles in a longitudinal
direction; and
a diverting assembly positioned diagonally at least partially across said conveying

surface, said diverting assembly travelling generally vertically between a non-actuated

posi'gion below said conveying surface and an actuated position extending above said

conveying surface, said diverting assembly having a diverting surface that is adapted to

laterally displace articles on said conveying surface when in said actuated position.

2. The conveyor system as claimed in claim 1 wherein said diverting surface

comprises a vertically oriented belt.

3. The conveyor system as claimed in claim 2 wherein said diverting assembly
further includes a base and a plurality of rollers supported by said base, said rollers

reeving said belt.

4, The conveyor system as claimed in claim 1 wherein said diverting asserhbly
includes a base, a plurality of rollers supported by said base and a vertically oriented bellt,
said belt reeved about said rollers; and

a plurality of vertically oriented posts extending downwardly from said base and a
plurality of stationary blocks, each for facilitating vertical reciprocating motion of one of

said posts.

5. The conveyor system as claimed in claim 4 wherein said base includes an upper
plate and a lower plate, each of said posts passing through said lower plate and connected

at said upper plate.
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WO 2011/ 059965PCT/ US2010/ 055990 15. The conveyor systemas clained in
claim 13 includi ng anot her conveyor havi ng anot her conveying surface .

adj acent wW@i2d11050968yi ng surface, wherein one of said fl @irhlseosafwe dri ves
sai d anot her conveying surface. 16. The conveyor systemas clained in
claiml including a plurality of said diverting nenbers aligned with each
ot her diagonally at |east partially across said conveying surface and a
control, said diverting nmenbers adapted to independentl|y travel generally
verticafly béheeenyesoriypteacasiiaiagd poelatm onvhsedin daid alwaldy ol egllenyagur f ace and
an actu [ ' 1.4, conveyi ace, said diverting
nenbersg%gﬂ%ggggggggaﬁ%éﬁﬁgigg@ﬁ?gﬁgﬁégb%ggggfgﬁé eSP%%éSaid conveyi ng
surface when in said actuated position, said control configured to
independentl% actuate said diverting nenbers. 17. The conveyor system as
cl ai med7i n ciTBS FeUVEYYplemmscigimed Fhanso! the pieseding slqHBEdHi® e of sai d

di verti : g : : i pumerting
rerber sAalE BERedREY dodiby Bhd I Fn WS GR APl SPGB U . Conveyor
syst em @svatirgj amgd dowering saidivéiting essemblyswitt contndlledlaccdearatiorat es sai d upstream
one of said diverting nenbers before deactuating said downstream one of
said diverting nenbers. 19. The conveyor systemas clained in claiml16

wher ei ng Sai dTRORBYorigaEhRIRAEN kB! SERIRPANRLp R BifbiElNgRt I ng menber s

bef ore deactuating a downstream one ivertrng ne 20. The
conv ey ostatigsiremots fod drivieglsaihbelhgndd calplingbeti@®et haid myhorlMdwast give sai d
plurality of diverting nmenbers include a plurality of upstream ones of said
di verti rr‘?é[eﬁenbers and a plurality of downstream ones of said diverting
menbers, said upstreamdiverting nenbers diverging upstream from each ot her
and sai d downstream di verting nmenbers divergi ng downstream thereby defining
a cr oss9.conf Thueatveyir syktemaisitlamed icdaim 8iwhdieiesaid couplinglcespriatssr al |y in
one dirgct.jon, by act Llati ng one side of said cross configuration defined by
one of gpbg55?¥PE%ﬂ3ﬁ$verting nenbers and an al i gned one of

10. The conveyor system as claimed in claim 9 wherein said coupling comprises said
flexible shaft and further including a takeoff assembly between said flexible shaft and

said motor.
11.  The conveyor system as claimed in claim 10 wherein said takeoff assembly
comprises a sheave connected with an end of said flexible shaft and a high torque drive

between said motor and said sheave.

12.  The conveyor system as claimed in claim 11 wherein said diverting assembly

comprises a plurality of diverting members, each having a vertically oriented driven belt.

13.  The conveyor system as claimed in claim 12 including a plurality of said flexible

shafts, each driving said belt for one of said diverting members.

14.  The conveyor system as claimed in claim 13 including a plurality of said sheaves,

each connected with one of said flexible shafts and with said high torque drive.
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said downstream di verti ng nmenbers and wherein said control diverts articles
laterally in an opposite direction by actuating the other side of said
cross corwpgoriaspwn defi ned by the ot her of said upstre®GTAiSeE055990 menber s
and an aligned other of said downstreamdiverting nmenbers. 21. The
conveyor systemas clainmed in claim?20 wherein a portion of one of said
downstream di verting nenbers is positioned between an upstream diverting

menber and al i gned opposition_agne of said diverting nmenbers agd,mherein

sai d cohtr ol LBf GEPE¥OLYSiem as<cldimed ipelpim L3 inchydingother caRYEYBhI®¥R&ict uat i ng
said on | }'g@%% j oy | ShpshieddRigikverting
menber %%1 eéi%?gﬁe opp%g??ﬂh%ﬁgg% bés}g/iegﬁg%%%%%ggl%&g}%rtl% mer%@lgrs. 22.
The consteitedrisystaddamsher lcanvayihg surfat@i m 1 i ncl uding a notor for driving

said diverting surface, wherein said notor is stationary and including a
coupling between said notor and said diverting surface. 23. The conveying

system gg cl @ilér@&lvieﬂ)oz%y@ﬂ?_ ea%?cla\eﬁ%aﬁi aaﬁx@h@n&wﬁgspﬁuﬁﬁglaf 53§ 3ivdrddgexi bl e

shaft or ‘a spline. conveyli ng systemas clalnmed in claim wherein
sai d comphbag atigngt wik sachaitberfdizgonbll patdbast padiatly bcrosseaid ¢amvbyidgng a t akeof f

nbl t i d flexible shaft id.mptor, 25 Th i
2ot om Stk ATFRaS i o Bapiitater Slrp o iiBpdent ERare) SR cos o
sheave ¢QNRAGKIRH¥Nt I ndad@itiePpostiinthel dve¥diBlcBnvyafotsupate Mmdudtniadaue drive

bet ween sai d 'notor and said sheave. 26. The conveyi ng systemas clainmed in
cl ai m 2posgiiorcexa¢nedimsabatie sail koresythgiuviaed, isald diessiémghingmbenspeingeaslaptedl ural ity

of di Ve{otlﬁtrégallr{leﬂs%%c%’art‘lecefgshonhs%\l/ gcglvgyi%:g\él?rrfgclen\ghe%uurlfsa?iﬁ%&:tuated position,

said control configured to independently actuate said diverting members.

17.  The conveyor system as claimed in claim 16 wherein said control actuates an
upstream one of said diverting members before actuating a downstream one of said

diverting members to displace an article on said conveying surface.

18.  The conveyor system as claimed in claim 17 wherein said control deactuates said
ilpstream one of said diverting members before deactuating said downstream one of said

diverting members.

19.  The conveyor system as claimed in claim 16 wherein said control deactuates an
upstream one of said diverting members before deactuating a downstream one of said

diverting members.

20.  The conveyor system as claimed in any of claims 16 through 19 wherein said
plurality of diverting members include a plurality of upstream ones of said diverting
members and a plurality of downstream ones of said diverting members, said upstream
diverting members diverging upstream from each other and said downstream diverting
members diverging downstream thereby defining a cross configuration wherein said
control diverts articles laterally in one direction by actuating one side of said cross

configuration defined by one of said upstream diverting members and an aligned one of
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WO 2011/ 059965PCT/ US2010/ 055990 27. The conveying systemas clained in
claim26 including a plurality of said flexible shafts, each driving said
di verti ngveupfiasessor one of said diverting nmenbers. 28CTNIS0100896Y 1 ng
systemas clainmed in claim27 including a plurality of said sheaves, each
connected with one of said flexible shafts and with said high torque drive.
29. The conveying systemas clainmed in any of clainms 24 through 28

i ncl udi ng_anot her cgnveyor havi ng anot her conveyi nhg surface Eﬁgeral |y

adj acent?ld dPHNTEAPY HNE MePBees andvgiessin seideoBrol iy aisaridsleplEraha s” dri ves
sai d angl Bﬁosﬁgﬂff&}ffoﬂ%ysd'éfufaﬁﬁ the o%l@erﬁﬁﬁ%?@é(iﬂ%%ss%é{ﬁﬁé%{lﬁti&l kdbyg- a

plurality conveyl ng-secti ons, eac aving a conv ng surface’for
conveyi thg odlietr io€ ba#d upstredm diverting members and an aligned other of said downstream

diverting members.

21.  The conveyor system as claimed in claim 20 wherein a portion of one of said
downstream diverting members is positioned between an upstream diverting member and
aligned opposition one of said diverting members and wherein said control diverts
articles laterally in said one direction by actuating said one of said downstream diverting
members and said upstream diverting member and aligned opposite one of said

downstream diverting members.

22.  The conveyor system as claimed in claim 1 including a motor for driving said
diverting surface, wherein said motor is stationary and including a coupling between said

motor and said diverting surface.

23.  The conveying system as claimed in claim 22 wherein said coupling comprises a

flexible shaft or a spline.

24.  The conveying system as claimed in claim 23 wherein said coupling comprises
said flexible shaft and further including a takeoff assembly between said flexible shaft

and said motor.
25.  The conveying system as claimed in claim 24 wherein said takeoff assembly
comprises a sheave connected with an end of said flexible shaft and a high torque drive

between said motor and said sheave.

26.  The conveying system as claimed in claim 24 or claim 25 wherein said diverting

assembly comprises a plurality of diverting members, each having a diverting surface.
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a propul sion system for propelling said conveying surfaces, wherein said
propul sion system conprises a notor and a plurality of flexible drive
shafts, esohloofoss®sd flexible drive shafts extendi ng fr®@cTAS2e08399¢ t 0 one
of said conveying sections to propel the conveying surface of that
conveying section. 31. The conveying systemas clainmed in claim30 wherein
at | east one of said conveying sections conprises a reci procati ng conveying

menber. 32. The conveyi ng system s cl.ained jn, clai m er n .said
reci pr o¥At i ngNE ERRVEYINE §YFHERTE Claig i ddm 2 wclpdingerply EY? ‘F’flglﬁlly

reci pr Oﬁﬁhkgﬁcf?ﬂh Raid (ﬁ*‘!f %élﬂ?ﬁlcp?&‘l Q)@sﬁﬂ%@rﬁl%m%ﬁ&rst' ng position and

wher ei n sal conv ng sur sald diverter Comprises a di verting
surface. 33. The conveylng systen1as claimed in claim32 wherein the

conveyi ace of, said diverter. co ertical.l riented belt.
V0 201 170500 EhpEHT EzE T BBEs B maskin THE oot RYSHRGEE &l ned i n any
of clai gRaik ELNUARERY WHEORL 6 g’é{H)ﬂJ}ﬁlSle @Baf?sadnq VABTWARY hiRl tS86E HARS

conprises a take- away conveyor for conveying articles diverted by said
reci procati ng conveyi ng nmenber.

29.  The conveying system as claimed in any of claims 24 through 28 including
another conveyor having another conveying surface generally adjacent said conveying

surface, wherein one of said flexible shafts drives said another conveying surface.

30. A conveyor system, comprising:

a plurality of conveying sections, each having a conveying surface for conveying
articles; and

a propulsion system for pfopelling said conveying surfaces, wherein said
propulsion system comprises a motor and a plurality of flexible drive shafts, each of said
flexible drive shafts extending from said motor to one of said conveying sections to

propel the conveying surface of that conveying section.

31.  The conveying system'as claimed in claim 30 wherein at least one of said

conveying sections comprises a reciprocating conveying member.

32.  The conveying system as claimed in claim 31 wherein said reciprocating
conveying member comprises a diverter that is vertically reciprocating between a
diverting position and a non-diverting position and wherein said conveying surface of

said diverter comprises a diverting surface.

33. The conveying system as claimed in claim 32 wherein the conveying surface of

said diverter comprises a vertically oriented belt.
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35. A conveyor system conprising: a conveying surface for conveying
articles, said conveying surface defined by a plurality of rollers, each of
sai d rol ' Eo0tmspressi ng an axl e; and a frane and &cCpluse@biosspof axl e
retainers connected with said frame, each of said axle retainers having a
base and a plurality of axle retaining openings that are each adapted to
receiving an end of one of said axles, at |east two of said openings being
at different angles to said base, whereby said axle retainers are capable
of nound4.ng The canveyiag spsiemm a8 khmehin anygif elaims ghithtonghaidewherg arprhgr conveyor
system g chgi med | nfﬁ? aim 35.wherel%n said axle retainers_and said frane
have coﬂ%ﬁaf PSS SUTPLR EQPHEE Ao H a8 BT dOT@rET S 85 he mounted at
di ff er egive@éd BNdadd teRPFodaing @bk dyirMetBerchange whi ch of said retaining
openings is used to retain one of said axles. 37. The conveyor system as
clainmed in claim36 wherein said conplenentary surfaces conprise T-shaped

extensi%\s okc%ﬁié%,o%#zgﬁ’e‘%%pqﬁﬁs and vertical slots in said frame to

. . ng: . . .
recei ve Sai d eX Si O & conveyor systemas clained in claim37

wherei n sai da dorsRaingduidctos tONeygariles Saill conveying saffack ddfiried by order to
mai ntain said axle retainers connected to said frame. 39. The conveyor
syst em Blgraditupiwollesspeaghyf said spligragomprising ugHe:3@di ncl uding a vertically
reci procatingpdi Y ehk g I&IPI?% oGt F}Eﬂgf%}sec% RELVEHTth Rail Mhnfl. f!z?crhtdf@gidpo.s' tion
bel ow sai d conveying surtace and & diverti ng position at least partially
above saildratainaehavigg abafcoar, a piheiiey of axid gtdiniagepenibgsttist aat oy at | east one
side of said diverter wherein said divert can be nmounted at, different

;
angl es apediie Lrenving 4 of ong ézyfl ﬁﬁleﬁ,(ﬂt fe@ﬁrst_wo of said openings being at

different angles to said base, whereby said axle retainers are capable of mounting rollers

at more than one angle to said frame.

36.  The conveyor system as claimed in claim 35 wherein said axle retainers and said
frame have complimentary surfaces that allow said axle retainers to be mounted at
different orientations to said frame to change which of said retaining openings is used to

retain one of said axles.

37.  The conveyor system as claimed in claim 36 wherein said complementary
surfaces comprise T-shaped extensions of said axle retainers and vertical slots in said

frame to receive said extensions.

38.  The conveyor system as claimed in claim 37 wherein said T-shaped extensions
are press-fit into said slots in order to maintain said axle retainers connected to said

frame.

39.  The conveyor system as claimed in any of claims 35 through 38 including a
_vertically reciprocating diverter that reciprocatés between a non-diverting position below

said conveying surface and a diverting position at least partially above said conveying

surface, wherein said frame extends along at least one side of said diverter wherein said

diverter can be mounted at different angles with respect to said conveying rollers.
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WO 2011/ 059965PCT/ US2010/ 055990 40. A net hod of laterally displacing
articles with a conveyor defining a conveying surface and a diverting
assenbl y wo2nt/ospwd di agonal |y at | east partially acros®CIAISA10089Y 1 Ng
surface, said nethod conprising: conveying articles in a |ongitudinal
direction wth the conveying surface; and nmovi ng said diverting
assenbly generally vertically between a non-actuated position bel ow said
conveying surface to allow an article on said conveying surface to pass
said diverting assenbly and an actuated position extendi ng above said

28?;/:%; IeE(g S ukfn?e(;’tﬁoé O lla?etrﬁfyaéils;}iacqlilgs grlti%f%g wath aa&)tnivgyllo? d%ﬂm%%iadcoﬁ%%gg I ng
surface and a 'diverting assembly positioned diagonally at least partially across said
conveying surface, said method comprising:

conveying articles in a longitudinal direction with the conveying surface; and
moving said diverting assembly generally vertically between a non-actuated
position below said conveying surface to allow an article on said conveying surface to

pass said diverting assembly and an actuated position extending above said conveying

surface to laterally displace an article on said conveying surface.
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