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9 Septenber 2004 nore than the shoe pitch. The pusher shoes include a
transfer assenbly bel ow the conveying surface having a pilot nenber nade of
a magnetically pernmeable naterial. A pusher shoe is selectively diverted to
one of the diverting rails by the actuator associated with that diverting
rail magnetically attracting the pilot arenber associated with that pusher
shoe to magnetically initiate a divert. The transfer assenbly. R | 3,84
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travelling laterally of the conveying surface, the pusher shoes having
article-contacting nenbers extending at |east partially above the conveying
surface to divert articles on the conveying surface. A plurality of
diverting rails extend diagonally under the conveying surface and a
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30 Fig. 2 is atop plan view of the sorter in Fig. 1, Fig. 2; Fig. 4is a
perspective view of a lateral propelling assenbly taken froma top side

view thereof; Fig. 3 is a sectional view taken along the lines Ill-111 in
Fig. 5is a perspective view of the Iateral propel ling assenbly in Fig. 4
taken froma 35 bottom side view thereof; 9 Septenber 2004 Figs. 6a-6d

are diagranms illustrating phases of di vert| ng of a pusher shkag. ofni 9004
sorter in Fig. 1; Figs. 7a-7c are diagrans illustrating operatron o
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10 According to ancther aspect of the invention, & positive displacement parallel sorter
includes a conveying surface, a plurality of pusher shoes capable of traveliing laterally of the
conveying surface to divert articles on the conveying surface, a plurality of diverting rails
extending diagonally under the conveying surface and a plurality of electromagnetic
actuators associated with the diverting rails. The pusher shoes include a transfer assembly

15 below the conveying surface. The transfer assembly inciudes a pilot member made up of a
magnetically permeable material, an intermediate low-friction member and a trailing low-
friction member. The low-friction members are made up of a non-magnetically permeable
material. The pilot member, intermediate member, and trailing member are commonly
mounted on a toggle member that is pivotally mounted with respect to the article-contacting

20  member of the pusher shoe. A divertis initiated by one of the actuators attracting the piiot
member. This provides a diverting arrangement which diverts within a minimum amount of
force and in a minimum amount of space.

According to another aspect of the invention, a sorter includes a conveying swiface, a
plurality of pusher shoes capable of travelling laterally of the conveying surface, the pusher

25 shoes having article-contacting members extending at least partiaily above the conveying
surface to divert articles on the conveying surface. A plurality of diverting rails extend
diagonally under the conveying surface and a plurafity of diverters are associated with the
diverting rails. The pusher shoes include a transfer assembly below the conveying surface.
Each of the diverters includes an actuator for selectively diverting the laterally propelling

30  assembly toward the assoéiated one of the diverting rails to initiate a divert and a stationary
curved surface for guiding the transfer assembly towards the associated one of the diverting
rails. This arrangement substantially reduces noise resuiting from the required change in
direction of the lateral propelling assembly as it is diverted towards the associated diverting
rail. Preferably, the tangent of a portion of the curved surface is aligned with the associated

35  ones of the diverting rails in order to direct the transfer assembly toward the associated one
of the diverting rails.



Fig. 18 is the same view as Fig. 16 of yet another alternative enbodi nent

t hereof. DESCRI PTI ON OF THE PREFERRED EMBODI MENT Referring now specifically
to the drawings, and the illustrative enbodi ments depicted 25 therein) a

" sorter 20 includes a conveying surface 22 and a plurality of pusher shoes
24 capable of traveling laterally of gonveying surface 22. Sorter 20

further includes a plurality of diverting rails 26 extendi n@% bb%
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mat eri al . 9 Septenber 2004 Sorter 20 additionally includes a neans for
ensuring that an initiated divert will be successfully conpleted. In the
illustrative enbodi ment, such neans includes a vane 42 whi ch extends
downwar dl y fron1togg|e 30 Such means addltlonally I ncl udes a nose 48 which
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1o unitary nenber which is preferably boat-shaped. As will be set forth in

nore detail bel ow, other shapes for vanes 42 nay be utilized. Vane 42 is

preferably made froma self lubricating polyneric material. ' By way of

" exanmple, in Fig. 6a) the entire transfer assenbly 30 is traveling in the

direction of travel of conveying surfg@ce 22. If diverter actuator 28 is
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In a nodification to sorter 100, a transfer assenbly 112" may i nGCude a
trailing low3o friction nmenber 120" whi ch does not protrude downwardly and
parallel with | eading pilot nenber 118 (Figs. 11 and 14). in such an
-enbodi ment, trailing low friction nmenber 12f slides al ong curved surface
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36. This allows pilot member 32 to transition fully across the guide path between surface



13 9 Septenber 2004 CLAIMS 1. A positive displacenent parallel sorter
capabl e of diverting at |east sone articles out of ‘a streamo articles

wi-t hout substantial rotation of the diverted articles, conprising: 5 a
.conveying surface travelling in a travel direction; a plurality of pusher
shoes capabl e of traveling laterally of said conveying surface travel
“direction, said pusher shoes having ar&icle-contacting rrenb@rgeg%&p%@g at
| east partlal | y above said conveying surface to divert 10 articles on said

convey :plea.oﬁy a?mta 43@%%9%5&5 3G Edriast with didr@r agﬁzhmr tzshdwg@xﬁvelﬁng
genera separ at e romeach other in sa i ian a_shoe
pitch; ¥ mqrﬁswb'uﬁQew'P%$%%9 @e&?'@ﬁéﬁ'\@" O#JPQQJS 1tP@ i ﬁ'@ Msai d
convey g rﬁaﬁéésf%ﬁe withthl of Givarting @ssémbly 29 allelving litrto adesy than @€ egad| ¢o the
associated wth said diverting rails, correspondjn ortiops ?Eﬂfﬁ%‘t | east
two of Comtestereentar distanes of gitah, betwenn ‘HY?"S‘P‘%%% e'g Bﬁﬂﬂ‘@&éﬁ ey no
mor §  t RARTRY oidHaS clired by ﬁﬂﬁﬁhéhibe%z bﬁ@fr&mﬁgm-ﬁﬁmmmbsr shoes each
i ncl udes a transfer assenb bel ow sai d conve%/lgg surface, wherein said

transfer as mn@gm%@&éﬂl&'m ppilotfeamber RY §leStrPRAENSticher reabl e
mat eri Q:‘nver@PQcMQt%F 88 ﬁb%téﬁtnaﬁﬂéi‘luééd hﬁéﬁéﬁc’%ﬁ@cﬂ%%ﬁ@f bébﬁl&%d & intRkeel vel y

diverted to one of sald |vert|ng rails the 25 one of said actuators
|

associ aﬁ“@ﬂt v@nde the divediingiaterkbydiuering Pimg“?fﬁm@znﬁ@ﬁt’?r&!ﬂ qayriest Q4tact i ng
the pilgp gggy utRSHE Y RemBbf 52,1t ity flcudA ifriler's8aiia vepERN BRer shoes

to magne |ca rvert an e trans nber associated with
t hetdonanarines arewmﬁiylcbagmbgb@w%aﬁmwm&f%waﬂwp%mﬁffng t he

o1 S el AL ol 20 o SFA odlithy § sbtg
cl ai m Miwdrtingeassenbiies 27 am sibenoradkamibeypitch of the pusher shoes 24, This facilitates _

parallel diverting of articles, as will be understood by the skilled artisan. Pitch refers to the
spacing between like portions of adjacent ﬁusher shoes. Preferably, magnetic actuators can

15  have a pitch, or spacing between like portions of adjacent diverter assemblies, of between 4
inches and 8 inches and, most preferably, approximately 6 inches.

Guide rail 50 extends in the direction of travel of conveying surface 22 and is.

positioned at the vertical height of vane 42 (Fig. 3). Guide rail 50 functions primarily o
prevent transfer assembly 30 from drifting laterally into contact with curved surface 40 as

20 illustrated in Figs. 7a and 7b. Were laterally propelling assembly 30 aliowed to contact
curved surface 44, then it is possible that the contact between curved surface 44 and pilot
member 32 may create a false divert as illustrated in Fig. 7¢. Furthermore, incidental
contact between pilot member 32 and curved surface 44 may create an undesirable noise.
A trailing portion 52 of vane 42 is configured to avoid interference with guide rail 50 as pilot

25  member 32 follows diverter actuator 28, as transfer assembly 30 is diverted as best seen in
Figs. 6b and 6¢. Additionally, it may be desirable to provide a weak permanent magnet 43 in
gither guide rail 50 or vane 42 and a magnetically permeable member 45 in the other of the
guide rail and the vane in order to attract the vane to the guide rail at least as the lateral
propelling asserbly traverses each diverter assembly. This helps to avoid the pilot member

30 32 from inadveriently drifting in the direction of diverting raif 26 and thereby inadvertently
being diverted in the manner illustrated in Fig. 7c.

Thus, it is seen that vane 42 provides many useful features, These include the

ensuring that the pilot member 32 is completely diverted to the associated diverting rail and
that, once initiated, the divert is completed. This is provided by the spanning of vane 42

35  from guide rail 50 o nose 48. Vane 42 also serves to prevent pitot member 32 from
contacting surface portions 46, 47 or 49 as transfer assembiy 30 travels past a diverter



5 adapted to interface with one of said diverting rails to laterally propel
a diverted pusher shoe. 4. The sorter in claim3 wherein said transfer
assenbly includes a trailing lowfriction nmenber. 5. The sorter in claim4
~wherein said trailing lowfriction menber conprises a roller. 15 6. The
sorter in claimb5 including an interrrecﬂcli\iate low friction rrenber bet ween

- said pilot nenber and said trailing | friction nenber. n
claim11 including nmeans for ensuring that 20 an initiated d| veﬁeﬁ?ﬂre%?é%d

conpl eé@éémdb?y fomflhlcimf #ioertignat lirtenacd. wd MNallﬁMrbwlfinngfaarathnﬁbmel ncl udes
an intermediate Lowfriction atr Q Rely
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non- Magsygh, dg b foNdrd dVRRITGIBH 86 WheRY ARinadéneht diveatmarodour. Anmwghu the eammdr ate
menber and said trailing nenber bein commnl nount ed a rrber
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sorter wherel n sald I nternedi a low friction nmenher is

to sai uomﬂaﬁmqﬁ Q‘lq vanes rPtber exnfiguiations may sugeest themselvas taghe siilled arisan,
s 0
Teher Cufbs sURgeS 84 4 CorBufiAb BYfly by Mo enli S8 Coffict W K0 an

initiate e sorter in claim8 wherein each

of 18ai gurred sutfasesas gentlyas nqs@blecmfeaatd! just afterithe pilptyeember 3% pasldfiveiiardi ng
| sai d t g ki 9s'a0Wd BUkitREtraRng ow-gSH Mekiber BRE dirdkdsh PBEdivérting rail 26.

This reduces any force that would be created by an abrupt contacting of the trailing low-
friction member with the curved surface separating the pilot member 32 from the diverter
actuator 28. In particular, contact is avoided until the pitot member 32 is engaged with

15  diverting rail 26.

In the Hllustrative embodiment, toggle 34 may be made from molded magnesium,

dicast aluminum, reinforced plastic, or the like. Pilot member 32 may be manufactured from
a magnetically permeable material, such as steel, while trailing intermediate low-friction
members 38, 40 are preferably made from a non-magnetically permeable material, such as

20 stainless steel or plastic. Because the present invention utilizes the attraction between a
leading pilot member and the diverter actuator while camying out the actual divert
mechanically, it is not necessary to utilize a permanent magnet downstream of the diverter
actuator as utilized in United States Patent 5,409,095. In the illustrative embodiment,
diverter actuator 28 is an electromagnet utilizing the general principles disclosed in United

25  States Patent 5,409,095, the disclosure of which is hereby incorporated herein by reference.
However, it may be possible to incorporate additional features into the diverter actuator,
such as utilizing a series of separafely actuated electromagnets that may be sequentially
actuated to further assist in diverting pilot member 32 toward diverting rail 26. It should be
understood that the space between guide rail 50 and diverting rail 26 may be open below, in

30  whole orin part, in order to avoid collection of debris which may interfere with the operation
of the diverter assembly. Also, an air gap may be maintained between pilot member 32 and
an actuator 28 by covering actuators with a non-magnetically permeable sheet, such as
plastic, aluminum, or the like. The air gap may reduce the likelihood that residual magnetism
in actuator 28 may inadvertently attract pilot member 30. '

35 According to an alternative embodiment, a sorter 100 includes a conveying surface
102, a pusher shoe 104 and a diverter assembly 106 (Figs. 8-14). Sorter 100 further



15 said diverting rails as said |lateral propelling assenbly nmechanically
conpletes a divert that is initiated nmechanically. '13. The sorter in claim
8 wherein said plurality of 20 diverters and diverting rails are configured
.to at least initially displace articles on said conveying surface w thout
substantial rotation of the articles. 14. The sorter in claim8 wherein
"~ said pilot menber, said 25 trailing |aefriction menber andoSRptbmber 2004
intermediate low friction nenber are adapted to interface with one of said
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sorter durved sarfacd 625vbrd aidivestar dctuatar 108.gSbrber T00 futheningledass mesnpidrses a
shidi n%n%ﬁ'rriﬂcg St an initiated divert will be completed. Such means includes a diverting rail

10 extension 124 is positioned between divesting rail 110 and diverter actuator 108.

Operation of sorter 100 is illustrated in Figs. 10a-10c. When diverter actuator 108,
which is an electro-magnet, is energized, such as by applying an electrical current, it
magneticaily attracts leading pilot member 118 which is made from a magnetically

_permeable material. As leading pilot member 118 is attracted to diverter actuator 108,

15 trailing low-friction member 120 engages curved surface 125 in a manner that reduces the
generation of any forces that may pull leading pilot member 118 away from diverter actuator
108. As transfer assembly 112 is further actuated, leading pilot member 118 is captured by
diverting rail extension 124. Diverting rail extension 124 ensures that once a diverting action
is initiated, it will be completed. As leading pilot member 118 moves along diverting rail 124,

20 trailing Jow-friction member 120, in combination with pilot member 118, bears the force on
transfer assembly 112. As leading pilot member 118 travels beyond diverting rail extension
124, intermediate low-friction member 114 engages diverting rail 110 and bears the force of
the movemant of transfer assembly 112 along diverting raif 110. Alternatively, if intermediate
low-friction member 114 is not included, the entire diverting force may be carvied by leading

25  pilot member 118 and trailing low-friction member 120. Trailing low-friction member 120 is
fllustrated as a low-friction surface, such as PTFE or other low-friction material.
Alterhativéiy, trailing low-friction member 120 may be a roller, preferably a roller made from a
n'on-magnetically permeable material such as stainless steel or plastic.

In a modification to sorter 100, a transfer assembly 112’ may include a traifing low-
30 friction member 120° which does not protrude downwardly and paralle! with leading pilot
member 118 (Figs. 11 and 14). in such an embodiment, trailing low-friction member 120’
slides along curved surface 125’ during the divert motion. As with the prior embodiment,
sorter assembly 100 diverts a pusher shoe 104 by an attraction between the diverter
actuator and a leading pilot member. Once the diverting action is initiated magnetically, itis
35 carried out mechanically by leading pilot member 118, and trailing low-friction member 120.




20. The sorter in claim16 wherein said actuator conprises an

el ectro-nmagnet and said leading lowfriction nenber is 20 magnetically
perneabl e. 21. The sorter in claim15 wherein said.curved surface includes
-a surface portion whose tangent is aligned with the associated one of said
diverting rails. 25 22. The sorter in claim15 including means for ensuring
“that ‘an initiated divert wll be corrplléted 23. The sorter "Be%cé?t& 3804
including a guide rail adjacent 30 said curved surface to keep salﬂt}1r
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26. The sorter 1n Claim wherei n sal d el ongat ed gepoat shaped.

- 27. Thio bigs taggle hﬁanathmdm:uoncqf@avﬁ@fm? ‘FW@Y‘H@GF'&Q‘{? |wn1 PPcti on nenber
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claim ereln sal adi ng, tral and i ntternediate |owfriction
menber aictuator 4848 etmelestmagmteﬂﬂ awatmrt, in ender terdivert @ particelar pushesishee. o

| at er alg urBF SAGhtor 154 is energized in order to magneticaly attract leading pilct member 150

10 fto diverter actuator 154. This causes the leading pilot member 158 to divert to the left as
viewed from above in the direction of travel in order fo initiate the divert. This also
compresses spring 164. As leading pilot member 158 engages diverting rail 155, the
diverting of the shoe is performed mechanically as the remaining portion of transfer
assembly 156 follows leading pilot member 158. If leading pilot member 158 is not actuated

15 by diverter actuator 154, the transfer assembly 156 travels in the direction of travel of the
conveying surface as a result of the centering bias imparted by spring 164.

In yet a further embodiment of the invention, a transfer assembly 156’ inciudes a
leading pilot member 1568', a tréiling low-friction member 166 and a rotary coupling 162".
- Rotary coupling 162’ is biased to the orientation illustrated in Fig. 18 by an upper camming

20 member 168 and a lower camming member 170. When leading pilot member 158 is not
being attracted to diverter actuator 154, the centering action of upper and lower camming
members 168, 170 provide a centering mechanism for maintaining transfer assembly 156
aligned with the direction of movement of the conveying surface. When leading pilot
member 158 is atiracted to diverter actuator 154 by actuation of the diverter actuator,

25  camming surfaces 168, 170 rotate with respect to each other. When leading pilot member
158 engages diverter rail 155, a rotation limiter (not shown) in rotary cqupling 162’ prevents
trailing low-friction member 166 from continuing forward motion in the direction of travel of
the conveying surface thereby mechanically diverting the trailing low-friction member to
diverting rail 155. Other embodiments will suggest themselves to the skilled artisan.

30 Thus, it is seen that the present invention provides a unique and advantageous sorter
which adapts the use of electromagnetic diverting technology to the requirements of close

spacing of the diverter assemblies in a system which at least initially diverts at least certain
of the articles out of the stream of articles without imparting a rotation motion on the diverted
articles. This allows a closer spacing of articles thereby improving the throughput of the

35 system. Furthemmore, the present invention provides a diverting technique which is both fast




a diverted pusher shoe. 29. The sorter in claim?27 wherein said transfer
assenbly conprises said low internediate, |eading, -and trailing | ow 25

riction menbers being conmonly nounted on a toggle nmenber that is
-pivotally nounted with respect to said diverting portion of said pusher
shoe. 30. The sorter in-claim29 whergin said toggle nmenber is 30 nDunted
"to pivot about an axis extending substantially through sai dgi

| owfriction nme 18 9, Sept epber 200 orter in c |n130
wher oi PG SRt IIRTaDY AYBICHGCE 9GTeRFS BTG Ao NS PIodiuged Bk i spries: GUSFa; | ng
| ow- f 1 @bt edRil Sligdditthehisehds to ihRalileg aténf riction menber. 5 32. The

sorter in claim?29 erein said actuator conprises an el ectro-nmagnet and

sai d | eadi n§hPEYRS ancMpdiications i the spagificallyidesenked rmbrdimeats can beragiedy ¢ or
in clapg %dﬁh&é&ér&éﬁbrﬂ thé‘Bﬁr’itﬁﬁ@é aittﬁe@r%nﬁ&\ whighlid mgedd%afté b Ginkted offgTer S

are non-magnetically perneabl sorter in claim?20 wherein said

trafli hythesyqope of therarpended C’ﬁ@ﬁaéﬁlﬂ@@fﬁiﬁ’ é@q@nﬁéq theprinsiplesof patent |aw
sorter il rgalgg‘déétn}‘i@%fsiﬁivﬁédtg plurality of diverters and diverting rails
are configured to at Initially displace articles on said conveying
surface w thout substantial rotation of the articles. 20 36. The sorter in
claim1 including a plurality of diverters associated with said diverting
rails; wherein at |east one of said diverters includes one of said
actuators for selectively diverting said transfer assenbly toward the
associ ated one of said diverting rails to 25 initiate a divert, said at

| east one of said diverters including a guide rail wherein said |ateral
propel li ng assenbly passes between said actuator and said guide rail when
not being diverted; and a nagnet at one of said guide rail and said
transfer 30 assenbly and a magnetically perneable material at the other of
said guide rail and said transfer assenbly to nmaintain contact between said
transfer assenbly and said guide rail when said transfer assenbly is not
bei ng diverted.




19 9 Septenber 2004 37. The sorter in claim36 wherein said transfer
assenbly conprises a toggle and at Least one lowfriction nmenber supported
at said toggle. 5 38. The sorter in claim37 wherein said actuator attracts
"said at |east one lowfriction nenber in order to divert the associated
pusher shoe to a diverter rail: 10 39.19he sorter in claim38 wherein said
~at least one low friction nmenber conprises at |east one rol |9e§egte419)er£b§4

:

sorter in~¢l.akfa 37 wherein said at | east one low friction nenb I ncl udes
| eadi ng a%§£§¢éﬁling Low-friction 15 nenbers. 41.. The sorter in claim40

wherein sai d afy Least jQre LHf | L ver ' ac-shathangky curved
surface for gu?ﬁlng ?&(ﬂté%ﬁéﬁ%i%ﬁ%ﬁgné§%§%%%fﬁéﬁggért8mgr§i§h§%associated
one 20 of ddaiedtdingerti Npast | somet Zrthelesareert ofi gl atmedt ofieaetdciaisd

| eadi I I cti | i S roll . 25 _43. The, t [ | ai
42 whor of NAEEFHT ARSI FHTGAS G rRhtthe CHPrEed 2oFhPRER: as Tho |

sorter incehpriisihgwherein said trailing lowfriction menber conprises a
sliding surface. 30 45. ‘The sorter in claim4l wherein said‘actugtor_.
conprises an eRBeCrnyeyd@ectsuniraitraealdiing | ow-4ritcaveh denmbetipy;

nagnetical!y pgrgggggﬁity of pusher shoes capable of traveling
laterally of said conveying surface travel direction, said
pusher shoes having article-cdntacting membérs extending at
least partially above said conveying surface to divert

10 articles on said conveying surface, corresponding portions of
said pusher shoes being generally sgseparated from each other
in said travel direction by a shoe pitch;

a plurality of diverting rails extendiﬁg.diagonally
under said conveying surface; and . -

15 a plurality of electromagnetic actuators associated with
said diverting rails, corresponding portions of at least two
of said actuators being substantially separated from each
.other by no more than said shoe pitch;

wherein at least some of said pusher shoes each includes

20 a transfer assembiy below said_con?eying surface;_wherein
said transfer assembly includes a pilot member made of a
magnetically permeable material;'and

wherein one of said at least some pusher shoes is
selectively diverted to one of said diverting rails by the

25 one of said actuators associated with that oné_of said
diverting rails magnetically attracting the pilot member
associated with the one of said at least some pusher shoes to
magnetically initiate a divert and the transfer member
associated with the one of said at least some pusher shoes

30 mechanically completing the divert that is initiated

magnetically.




20 9 Septenber 2004 46. The sorter in claim4l wherein said curved surface
I ncl udes a surface portion whose tangent is aligned with the associ ated one
of said diverting rails. 5 47. The sorter in claim4l wherein said vane is
-configured to ensure said trailing lowfriction nenber reaches the

associ ated one of said diverting rail 940 which said |eading lowfriction
member is actuated. 10 48. The sorter in claim36 wherein saiglsaifer 2604
singl e el ongated nmenber. 49. The sorter in claim48 wherein sald vane IS
boat - shaped 15 50. The sorter in claim40 |nclud|ng an internediate | ow
friction & bet ween sai_d éeadlng nd tralllcg frlctlon menbers. 20
51. The sorter PR EPEFRF56LTWA FéFhls hedAiSTgS iRt BPRT and trailing
lowfrictigppregbers abgiegmmonly nDunted on a toggle nenber that is
pivotally mounted with respect to the article-contacting surface of said at
| east one of said pusher shoes. 25 52. The sorter in claim51 wherein said
toggl e ngyber s mpunted to vot gbout _an aX|s ext endi subst iFal |y

t hrough sald |+Q%r%%ﬁ?%felPo§é??Wc?" Srerenbe 3t §0¥§§n 7Y i% tfaim
40 wher ei gd 5ot €4 agd UBh OEr EQBRT WEER aaeebcfcgla@.quw@r@rr@ S@d £l & egdi ng

low-friction nenber is nmagnetically perneable.
laterally propel a diverted pusher shoe.

4. The sorter in claim 3 wherein said transfer assembly

includes a trailing low-friction member.

5. The sorter in claim 4 wherein said trailing low-friction
member comprises a roller.
15 =s6. The sorter in claim 5 including an intermediate low-

frigtion member between said pilot member and said trailing

low-friction metber.

7. The sorter in claim 1 including means for ensuring that

20 an initiated divert will be completed.

8. The sorter in claim 1 wherein said transfer assembly
includes an intermediate low-friction member and a trailing
low-friction member, said intermediate and trailing low-

25 friction members being made of a non-magnetically permeable
material, said pilot‘member, said intermediate member and
said trailing member being commonly mounted on a toggle -
member that is pivotally mounted with respect to the article-
contacting member of that pusher shoe wherein a divert is

30 initiated by one of said actuators attracting said pilot

member.



21 9 Septenber 2004 54. The sorter in claim40 wherein said actuator
conprises an el ectromagnet and said trailing lowfriction nenber is

non- magneti cal ly. perneable. 5 55. The sorter in claim50 wherein said

-l eading, trailing and internmediate lowfriction nmenbers are adapted to
interface with one of said diverter réliBs to laterally propel a diverted

~ pusher shoe. 10 56. The sorter in claim36 wherein said plurgd Q%
diverters and diverting rails are configured to at | east |n|t|gﬁ¥n I'spl ace
articles on said conveyi ng surface w thout substantial rotation of t he
articles. . The sorter i Ia|n1ﬁ I n¢l udin raI|t of diverters

pl
associ at egd' vm S AT TV etRi o218 FsYRRRELEi A2 I':Qg SR

di vert er spdpd dilaso 9o Of §E¢Quagﬁuak%seiceéna%gcwwaér&qtﬂew ng said
transfer 20 assenbly toward the associated one of said diverting rails; and

i ncl udi nghrseh faridnburengedhateahovnfriat éandimesberof said transfer
assenbly will be conpleted. 25 58. The sorter in claim57 including a
stationary curved surface for guiding said transfer assenbly toward the one

of sagd diover ThRg sciidesr 1ih WilLi i § witeBEINs&0d blteThediatkendwr Claim S8
|nclud|n% §:gwde rai | adjacent 30 said curved surface and engaged by said
t ransf er &4 meFbsgacks sahapdedd? ngpid bt bl iagséanrF ricsdrsai d cur ved

surface W@%e?‘okhg% % R ethainda S BPLEOPSE 4908er .

11. The sorter in claim 8 including means for ensuring that

10 an initiated divert will be completed.

12. The sorter in claim 8 wherein each of said diverters
further inclgdes a stationary curved surface for-guiding'éaid
trailing low-friction member toward the associated one of

15 said diverting rails as said lateral propelling assembly '
mechanically completes a divert that is initiated

- mechanically.

13. The sorter in claim 8 wherein said plurality of
20 diverters and diverting rails are configured to at least
initially displace articles on said conveying surface without -

substantial rotation of the articles.

14. The sorter in claim 8 wherein said pilot member, said
25 trailing low-friction member and said intermediate low-
friction member are adapted to interface with one of said

diverter rails to laterally propel a diverted pusher shoe.

15. The sorter in claim 1 wherein said one of said actuators
30 selectively diverts said lateral propelling assembly toward

the associated one of said diverting rails to initiate a

divert and including a stationary curved surface for guiding




60. The sorter in claimb59 including a nmagnet at one of said guide rail and
said transfer assenbly and a nmagnetically perneable material at the other
~of said guide rail and said transfer assenbly to maintain contact between
-said transfer 5 assenbly and said guide rail when not being diverted. 61.
The sorter in claimb57 wherein said s for ensuring includes a single
" elongated nenber. 10 62. The sorter in claimb57 wherein sai aTaleFl
menber is boat-shaped 63. The sorter in claim57 wherein sa?&ﬁ%rans g§04
assenbly includes |eading, internediate, and trailing lowfriction 15
menbers that are commonly nounted on a toggle nenber that is pivotally
mount ed vgdid riespestet coatbemblyi ebeagdnthet Bsgosuitact aie saf dsatdl east one
of said pusher shoes. 64. The sorter in claim®63 wherein said toggle nenber
is 20 noWHMEFRINHiXdtlAbout an axis extending substantially through said
internediate lowfriction nmenber. 65. The sorter in claim®64 wherein said
internmediate lowfriction nenber is closer to said trailing lowfriction 25
~nmenber th@n t Tsaisbiteadi g ¢bavdihr L8t wbareenbsaid66rafisdesoassgennic] ai m 65

wherefn sai d | eadi gl%érailiqg and,'ntergedi te gomkfri%&jon menbers. are
adapt8d COTRRGIRAEIR IR FRTGFTS 4 Andi VEPT EFLFERPE METERR alT3F Tiridbel 30
a divert gd iBUABH N Wirfads SheePLEFRE ad804ubdesTRA 1RO ihe] @i m 63 -
wherein said actuator conprises an el ectro-nagnet and said | eadi ng

| ow f ri ctriegivenearinics arabinerrtal |y pernmeable. 5 68. The sorter in claim 67
wherein said trailing low friction nenber is non-magnetically perneable.

17. The sorter in claim 16 wherein said leading low-friction

10 member comprises a recller.

18. The sorter in claim 16 wherein said trailing low-

friction member comprises a roller.

15 1%. The sorter in claim 16 wherein said trailing low-

friction member comprises a sliding surface.

20. The sorter in claim 16 wherein said actuator comprises
~an electro-magnet and said leading low-friction member is

20 magneticaily permeable.

21. The sorter in claim 15 wherein said curved surface
includes a surface portion whose tangent is aligned with the
associated one of said diverting rails.

25
22. The sorter in c¢laim 15 including means for ensuring that

an initiated divert will be completed.

23. The sorter in claim 15 including a guide rail adjaéent

30 said curved surface to keep said transfer assembly from said

curved surface when not being diverted.




69. The sorter in claimb57 wherein said plurality of diverters and
diverting rails are configured to at least 10 initially displace articles
on said conveying surface without substantial rotation of the articles.
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20 interface with one of said diverter rails to laterally propel

a diverted pusher shoe.

22. The sorter in claim 27 wherein said transfer assembly

comprises gaid low intermediate, leading, and trailing low-
25 friction members being commonly mounted on a toggle member

that is pivotally mounted with respecé to said diverting

portion of said pusher shoe.

30. The sorter in claim 29 wherein said toggle member is
30 wmounted to pivot about an axis extending substantially

through said intermediate low-friction member.




10MP=10%1& () - H& 94.0%T& ()- (*+*,y-!.C zX9~ =!1fv. 610% & () -

| HB9A 0% ()-! @YA0%N\ T\ & ()-#10% ()-)!Hc ~' 10% ()-!8Hc

' 1094.L& ()-C.../v//0aB~ =!I H710% & ()-7109& ()-!, 4! 10%\ & ()-]3410% & () -
. 110% & ()-0 10% & ()- 0&0' 0(0) 00001~ @' &010% & () -

10% & ()-10% & ()-'1"10%j & ()-# 10\ 1@
©10\:10% & ()-1QL1112) 2bC~_@ ! H#109% V&' () -y #109%& ()- y10% & (g)gepaeg%e&gom 0,

10% m& ()- 10% & () -j 22(333344dE~_ @I 10%f& ()-& 10% & ()- 10% & ()

10% & ()-0 10% & () -V, 10% & ()- 44844445p5dE~' @1 60*

&.OE/% & (5) élg-?oof & (% O/%)% Q:l %19?{9 g—:-l'eln g(g?l% (.L)rf | 0! # Ooge low-
p

10! 8C: Y4 08#4 ¢ 1dn 7r#éxﬂ%f&lé)c1b¥§#19% &201- tN&LEIYHPR dw - ﬂhc‘éﬂwﬁ & ()-!11&+%
10% : & ()-y9999: <>N@p<@p

10! 1HR1OMESEEE (Jhan grp19849/ beading: pMefdebion membegy 0% 2/ 28 ()-, SHi 10
0R& ()- 10 1ON@ACDNE" F#F$FYF) [ MPL 1 10(?2(? 10(2(? 10(?(?! 1:

94.09% ?( ?& () -, 5#10%&' () - gH&LO0%&' () -, ! H&109%®?& () -, ! 8H&10% ?/ 2& () -, U-6FHYI J
+J=K}%: MZ2 .1 I dd&E9Ri )eBaim 29 wherein sald actuator comprlses

* YR %R ()-!] V&1OY& L $109&

6!#6:%8(;% %’x $H| VL0 ( &(g é&a](. legpdgng £%W friction member is
|H|&10%&mgbﬁgggjd§§(y e &109%&' () - $'\H|&10%&'() $'GH|&10%&'() $' @ &l
0%&' () - $oRquRrRRSLS@ 11 TH &10%&' ! *H| 6%40%&' ()-,!, H 69%40%& () -

| 6940%&' ()-, S#i 109%& ()- 10 10 _
33. The sorter in claim 32 wherein said intermediate and

10 trailing low-friction members are non-magnetically permeable.

34. The sorter in claim 20 wherein said trailing low-

friction member is non-magnetically permeable.

15 35. The sorter in claim 15 wherein said plurality of
diverters and diverting rails are configured to at least
initially displace articles on said conveying surface without

substantial rotation of the articles.

20 36. The sorter in claim 1 including a plurality of diverters
associated with said diverting rails;
wherein at least one of said diverters includes one of
said actuators for selectively diverting said transfer
assembly toward the associated one of said diverting rails to
25 initiate a divert, said at least one of said diverters
including a guide rail wherein said lateral propelling
assembly passes between said actuator and said guide rail
when not being diverted; and
a magnet at one of said guide rail and said transfer
30 assembly and a magnetically permeable material at the other
of said guide rail and said transfer assembly to maintain

contact between said transfer assembly and said guide rail

when said transfer assembly is not being diverted.
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37. The sorter in claim 36 wherein said transfer assembly

comprises a toggle and at least one low-friction member

supported at said toggle.

38. The sorter in claim 37 wherein said actuator attracts
said at least one low-friction member in order to divert the

associated pusher shoe to a diverter rail.

10 39. The sorter in claim 38 wherein said at least one low-.

friction member comprises at least one roller.

40. The sorter in claim 37 wherein said at least one low-

friction member includes leading and trailing low-friction

15 menbers.

41. The sorter in claim 40 wherein said at least one of said
diverters comprises a stationary curved surface for guiding

said trailing low-friction member toward the associated one

20 of said divérting rails.

42. The sorter in claim 41 wherein said leading low-friction

member comprises a roller.

25 43. The sorter in claim 42 wherein said trailing low-

friction member comprises a roller.

44. The sorter in claim 41 wherein said trailing low-
friction member comprises a sliding surface.

30
45. The sorter in claim 41 wherein said actuator comprises

an electro-magnet and said leading low-friction member is

magnetically permeable.
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includes a surface portion whose tangent is aligned with the

associated one of said diverting rails.

47. The sorter in claim 41 wherein said vane.is configured
to ensure saild trailing low-friction member reaches the
agssociated one of said diverting rails to which said ieading
lowFfriction member is actuated.

10
48. The sorter in c¢laim 36 wherein said vane is a single

elongated member.

49. The sorter in claim 48 wherein said vane is Soat-shaped.
15
" 50. The sorter in claim 40 including an intermediate low-
friction member between said leading and trailing low-

friction members.

20 51. The sorter in claim 50 wherein said leading,
intermediate, and trailing low-friction members are commonly
mounted on a toggle member that is pivotally mounted with
respect to the article-contacting surface of said at least
one of said pusher shoes.

25
52. The sorter in claim 51 wherein said toggle member is

mounted to pivot about an axis extending substantially

through said intermediate low-friction member.

30 53. The sorter in claim 40 wherein said actuator comprises

an electro-magnet and said leading low-friction member is

magnetically permeable.
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10
56. The sorter in claim 36 wherein said plurality of
diverters and diverting rails are configured to at least
initially displace articles on said conveying surface without
substantial.rotation.of the articles.

15 _
. 57. The-sorter in claim 1 including a plurality of diverters
associated with said diverting rails; '

wherein at least one of said diverters includes one of
said actuators for selectively actuating said transfer
20 assembly toward the associated one of said diverting rails;

and ‘ _
including means for ensuring that an initiated divert of

said transfer assembly will be completed.

25 58. The sorter in claim 57 including a stationary curved
surface for guiding said transfer assembly toward the one of

said diverting rails to which it is actuated.

S9. The sorter in claim 58 including a guide rail adjacent
30 said curved surface and engaged by said transfer assembly to

space said leading transfer assembly from said curved surface

when not being diverted.
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10 62. The sorter in claim 57 whereln said elongated member is

boat -shaped.

63. The sorter in claim 57 wherein said transfer assembly

includes leading, intermediate, and trailing low;friction‘
15 members that are commonly mounted on a toggle member that is

pivotally mounted with respect to the article-contacting

surface of said at least one of said pusher shoes.

64. The sorter in claim 63 wherein said toggle member is
20 mounted to pivot about an axis extending substantially

through said intermediate low-friction member.

65. The sorter in claim 64 wherein said interﬁediate low-~
friction member is closer to said trailing low-friction

25 member than to gaid leading low-friction member.

66. The sorter in claim 65 wherein said leading, trailing
and -intermediate low-friction members are adapted to

interface with one of said diverter rails to laterally propel

30 a diverted pusher shoe.
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5 68. The sorter in claim 67 wherein said trailing low-

friction member is non-magnetically permeable.

69. The sorter in claim 57 wherein said plurality of
diverters and diverting rails are configured to at least

10 initially displace articles on said conveying surface without

substantial rotation of the articles.




