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DESCRIPTION

BACKGROUND

[0001] The invention relates generally to power-driven conveyors and more particularly to
conveyor systems with pop-up transfer platforms between two end-to-end conveyors.

[0002] Shoe sorters are used to divert articles, such as trays or packages, across the
conveying surface of a conveyor belt. Shoes riding with the belt move laterally across the width
of the belt to push articles off the side or to register them at predetermined positions. The
shoes extend from the belt above the conveying surface. Because the shoes protrude above
the conveying surface, they require clearance at the end of the belt's carryway run to make
their way around drive or idle sprockets. When a conveyor belt is used to feed articles off its
end and onto another conveyor, a stationary transfer plate positioned in the space between the
two conveyors is commonly used. To prevent articles from tipping over as they enter and exit
the transfer plate, especially articles with small footprints or bottom features, the gaps between
the transfer plate and the conveyors must be small. But if the shoes of a shoe sorter are not
moved to known positions across the width of the belt where clearance is provided by the
transfer plate, the shoes will hit the transfer plate and cause damage. In fact, any belt having
protrusions, such as flights, is subject to interference by a transfer plate positioned too close to
the belt.

[0003] WO 2006/074077 A2 discloses a conveyor system according to the preamble of claim
1.

[0004] US2624444A discloses a transfer assembly according to the preamble of claim 8.

SUMMARY

[0005] One version of a transfer assembly embodying features of the invention for transferring
articles off the end of a conveyor comprises a first side rail and a second side rail. Each side
rail includes a pivot portion having a bore, a finger extending from the pivot portion to a distal
tip. The bores through the first and second side rails are aligned along a pivot axis to receive a
shaft. A connecting member is connected between the first and second side rails so that the
first and second side rails pivot together about the pivot axis. The first and second side rails
each include first and second stop faces limiting the angular pivot range of the transfer
assembly about the pivot axis. The first stop face is formed on a first tab extending from the
pivot portion and the second stop face is formed on a second tab extending from the pivot
portion.

[0006] In another aspect of the invention, a conveyor system comprises an endless first
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conveyor belt advancing in a conveying direction along an upper carryway and rounding a
reversing element along a reversing path at an exit end of the first conveyor belt into a lower
return path. The first conveyor belt has an outer conveying side with protrusions extending
outward of the outer conveying side. A transfer assembly is disposed at the exit end of the first
conveyor belt to receive articles exiting the conveyor belt. The transfer assembly is including a
pivot portion having a bore, a cantilevered portion extending from the pivot portion over the
reversing element to a distal tip and a shaft extending through the bore and defining a pivot
axis perpendicular to the conveying direction about which the pivot portion and the cantilevered
portion are pivotable away from the first conveyor belt by contact with the protrusions on the
reversing path and back toward the first conveyor belt by gravity when not in contact with the
protrusions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIGS. 1A and 1B are top plan and side elevation views of a portion of a conveyor system
embodying features of the invention;

FIG. 2 is an exploded view of the transfer assembly of the conveyor system of FIGS. 1A and
1B;

FIGS. 3A and 3B are exploded and isometric views of a portion of the transfer assembly of
FIG. 2;

FIGS. 4A-4C are sequential side elevation views of the transfer assembly of FIG. 2 shown
popping up upon contact with a belt protrusion and returning to a home position;

FIGS. 5A and 5B are side elevation views of another version of transfer assembly embodying
features of the invention including a grooved-shaft stop mechanism and shown in home and
popped-up positions;

FIG. 6 is an isometric view of one version of a roller carrier usable in a transfer assembly as in
FIG. 2;

FIG. 7 is an isometric view of another version of a pop-up transfer assembly usable in a
conveyor system as in FIG. 1, including a motor-driven pivot shaft; and

FIGS. 8A and 8B are isometric and side elevation views of a bilateral transfer assembly
between two conveyors.

DETAILED DESCRIPTION
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[0008] FIGS. 1A and 1B show a portion of a conveyor system embodying features of the
invention. The conveying system 20 includes a conveyor belt 22 advancing along a carryway
24 in a conveying direction 26. Protrusions 28 extend outward of an outer conveying surface
30 of the belt 22. In this example, the protrusions 28 are pusher elements that ride along
tracks 32 that extend across the width of the conveyor belt 22. Guides (not shown) underlying
the belt engage cam followers 34 depending from the pusher elements 28 to guide them
across the belt 22 as it advances in the conveying direction 26. Instead of pusher elements,
the protrusions could be flights, lane dividers, or any other structure extending upward from a
belt's outer conveying surface. The belt 22 departs from the carryway 24 around a reversing
element 36, such as drive or idle sprockets, at an exit end 38 of the belt. After following a
reversing path 40 around the reversing element, the endless conveyor belt 22 returns in a
returnway along a return path 42. Articles not diverted off the belt 22 by the pusher elements
28 transfer off the exit end 38 of the belt onto a transfer assembly 44, whose uppermost
surfaces 46 are generally coplanar with the outer conveying surface 30 of the belt on the
carryway 24. The transfer assembly 44 is cantilevered over the belt on the reversing element
36 with a small gap 48 between the exit end 38 of the belt and the transfer assembly for a
smooth transfer.

[0009] The transfer assembly 44 is shown in more detail in FIG. 2. The transfer assembly has
a cantilevered portion 50 extending outward from a pivot portion 52. A bore 54 extends
laterally through the pivot portion 52. A shaft 56 extends through the bore 54. The shaft 56 is
supported at opposite ends in the conveyor frame. The shaft 56 is shown in FIGS. 1A and 2
mounted in bearing blocks 58 so that it can rotate, but it could be affixed at both ends so as not
to rotate. In this example, the inner diameter of the bore 54 is greater than the outer diameter
of the shaft 56 so that the transfer assembly 44 can rotate about a pivot axis 60 defined by the
shaft 56 perpendicular to the conveying direction 26. Stop faces 62, 63 on the transfer
assembly 44 operate in conjunction with a fixed stop, such as a stationary plate 64, that
extends into a space 66 between the stops to limit the angular pivot range of the transfer
assembly about the pivot axis.

[0010] As shown in FIG. 2, the transfer assembly 44 includes two rows 68, 69 of small-
diameter rollers 70 mounted on connecting members 72 in the form of connecting pins parallel
to the pivot axis 60. Large rollers 74 are mounted on the pivot shaft 56. The bore 54 is below
the level of the connecting pins 72 so that the large rollers and the small rollers have a
common tangent plane 76, as shown in FIG. 1B. The tangent plane 76 is generally coplanar
with the outer conveying surface 30 of the conveyor belt 22. Articles transferring off the exit
end 38 of the conveyor belt 22 ride across the freely rotatable rollers 70, 74 in the transfer
assembly 44. The first row 68 of rollers 70 is positioned close to a distal tip end 78 of the
cantilevered position 50, as shown in FIG. 2. The second row 69 of small rollers 70 is
positioned between the first row 68 and the row of large rollers 74 on the pivot shaft 56. The
first row 68 of rollers 70 is shown interrupted by spaces 80 at predetermined positions across
the width of the transfer assembly 44. The spaces define vacant roller positions in the first row
68 that provide clearance for the belt's protrusions 28 when they are positioned to pass
through the openings as the belt 22 enters the reversing path 40 around the reversing element
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36. But if the protrusions 28 are not in these positions, they encounter the distal tips 78 of the
transfer assembly 44.

[0011] As shown in FIG. 2, the transfer assembly 44 comprises a series of laterally spaced
apart side rails: thin rails 82 and thick rails 83. The connecting members 72 connect
consecutive side rails 82, 83 so that consecutive side rails pivot together about the pivot axis
60. In the example shown, the connecting members 72 are the connecting pins on which the
small-diameter rollers 70 are mounted. Pairs of consecutive side rails 82, 83 form cradles or
carriers 84 for the rollers. Each carrier can support one or more small rollers 70 on each
connecting pin 72 and one or more large rollers on the portion of the shaft 56 between the
carrier's side rails.

[0012] One of the carriers 84 is shown in more detail in FIGS. 3A and 3B. The carrier 84 in this
example has only one small roller 70 on each pin 72 and only one large roller 74 for mounting
on the pivot shaft. The cantilevered fingers 50 extend outward from the pivot portions 52 of the
side rails 82. The fingers terminate in the curved distal finger tips 78. The small rollers 70 are
mounted on the connecting pins 72 for free rotation about the axes 86 of the pins, which are
parallel to the pivot axis 60. The ends of the pins 72 are knurled and press-fitted into cavities
88 in the side rails 82. The small and large rollers 70, 74 have central bores 90, 91 that receive
the pins 72 or the shaft 56. Openings 92, 93 in the peripheries 94, 95 of the rollers extend to
the central bores 90, 91 to improve the cleanability of the rollers. Besides exposing more of the
bore and the pins and the shaft, the radial surfaces of the openings 92, 93 act like the vanes of
a water wheel and cause the rollers to rotate when subjected to a stream of water or cleaning
fluid. The rotation of the rollers further exposes the pins and shafts to the cleaning fluid. Two
tabs 96, 97 depend downward from each side rail 82. The tabs have two confronting stop
faces 62, 63 separated by the space 66. The stop faces 62, 63 are formed along radial
extensions from the pivot axis 60 and define an angular pivot range o of the carrier 84 about its
pivot axis 60. The angular pivot range a shown in FIG. 3Ais only approximate because it does
not account for the thickness of the fixed plate 64, which decreases the actual pivot range of
the carrier 84, as better shown in FIG. 4C.

[0013] When a belt protrusion 28 is not aligned with one of the vacant roller spaces 80 as it
starts to round the reversing element 36, it hits the distal tip 78 or the first row of rollers 68 of
the transfer assembly 44, as shown in FIG. 4A. Contact between the protrusion 28 and the
curved distal tip 78 of the transfer assembly 44 exerts a force F against the tip. The force F
has an upward component that produces a couple C about the pivot axis that pivots the
transfer assembly 44 clockwise from a home position shown in FIG. 4A with the first stop face
62 against the stop 64 to a popped-up position in which the first stop face is out of contact with
the stop. FIG. 4B shows the transfer assembly 44 pivoted to a maximally pivoted popped-up
position in which the second stop face 63 contacts the fixed stop 64. The stop 64 is attached to
the conveyor frame at a fixed position relative to the stop faces 62, 63 so that the tangent
plane 76 of the rollers 70, 74 is generally coplanar with the outer conveying surface 30 of the
belt when the transfer assembly is in the home position (FIG. 4A). When the transfer assembly
44 is at the maximally popped-up position with the second stop face 63 contacting the stop 64,
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the center of mass M of the pivoting portion of the transfer assembly is on the belt side of the
pivot axis 60 (FIG. 4B). In this way the transfer assembly can pivot counterclockwise, as in FIG.
4C, in the absence of an upward component of force from a protrusion and by the force of
gravity back to the home position with the first stop face 62 in contact with the stationary stop
64. Thus, the transfer assembly pops up out of the way of the protrusions 28 as soon as they
hit and returns home as soon as they pass.

[0014] FIGS. 5A and 5B show another version of a transfer assembly in home and maximally
popped-up positions. The transfer assembly 140 has a pivot portion 141 with a tab 142 that
extends into the pivot bore 144 from a bore wall 144. A pivot shaft 146 received in the bore
144 has a groove 148 that accommodates the tab 142. A trailing stop face 150 at one end of
the tab 142 contacts an aft end face 152 of the groove 148 to define the home position of the
transfer assembly as shown in FIG. 5A. A leading stop face 151 at the other end of the tab 142
contacts a forward end face 153 circumferentially spaced from the aft end face 152 of the
groove to define the maximally popped-up position of the transfer assembly as shown in FIG.
5B. Thus, the aft and forward end faces 152, 153 of the groove act as stops limiting the
angular pivot range of the transfer assembly 140. The circumferential extents of the groove
148 and the tab 142 determine the angular pivot range. The transfer assembly 140 is also
shown with tabs 154, 155 like those 96, 97 in the transfer assembly of FIG. 3A. So the transfer
assembly 140 of FIGS. 5A and 5B is adaptable for use with either the grooved shaft 146 or the
fixed plate 64 to limit the angular pivot range. Of course, another version without the
depending tabs 154, 155 is also possible.

[0015] A monolithic carrier 100 is shown in FIG. 6 with rollers and connecting pins removed for
clarity. The monolithic carrier 100 has facing side rails 102, 103 connected by an integral
connecting member 104, or cross beam, in the form of a flat strip. The monolithic carrier is
molded or machined as a single piece.

[0016] Another version of a transfer assembly is shown in FIG. 7. The transfer assembly 106
shown is identical to that of FIG. 2, except that the pivot shaft 108 is not passive, but driven. A
motor 110 coupled to the shaft 108 by a coupling 112 rotates the large rollers 114, which are
snugly received on the shaft, such as by a press fit. The driven large rollers 114 help transfer
articles over the transfer assembly 106 and are especially useful in preventing articles from
being stranded on the transfer assembly when the feeding conveyor is halted. The bores 115
through the side rails 117 are large enough to allow the carrier to pivot freely about the pivot
shaft 108.

[0017] A bilateral transfer assembly 116 is shown in FIGS. 8A and 8B. The transfer assembly
116 has oppositely directed carriers pivotally attached to a pivot shaft 118. The bilateral
transfer assembly 116 is positioned in a space 117 between the exit end of an upstream
conveyor belt 120 and the entrance end of a downstream conveyor belt 121 both advancing in
the same conveying direction 122. An upstream portion 124 of the bilateral transfer assembly
116 is shown in this example as the same as the unilateral transfer assembly 44 of FIG. 2. The
upstream portion 124 and a downstream portion 125 are disposed back to back on the pivot
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shaft 118 with the distal ends of each distal tip 119 of the downstream portion 125 extending
away from the pivot portion of the upstream portion 124. The downstream portion 125 is
similar, but is shown having fewer rollers and carriers than the upstream portion 124 has. But,
depending on the application, the downstream portion 125 could have the same number of or
more carriers and rollers. The upstream portion 124 cooperates with the upstream belt 120
and its protrusions 126 as described for the unilateral transfer assembly 44 in reference to
FIGS. 4A-4C. The downstream portion 125 of the bilateral transfer assembly 116 pivots
counterclockwise 127 in FIG. 8B about the pivot shaft 118 when struck from below by a
protrusion 126' rounding a reversing element, such as an idle sprocket set 128. An upward
force F' from the protrusion 126' pops the downstream portion up away from the downstream
conveyor belt 132. After the popped-up downstream portion 125 is cleared by the protrusion
126', gravity pivots the downstream portion of the transfer assembly back into its home position
in line with the top conveying surface 132 of the downstream conveyor belt. Like the upstream
portion 124, the downstream portion 125 has tab stop faces that cooperate with a stationary
stop 136 affixed to the conveyor frame to limit the pivot range of the carriers.

[0018] Although the invention has been described in some detail with respect to exemplary
versions, other versions are possible. For example, the pop-up transfer assembly can be made
without the large rollers, or the small rollers, or any rollers at all. The transfer assembly can
have a flat top surface that pivots up when hit by belt protrusions. As another example, the
rollers can be cylindrical without openings from the peripheries to their bores. Or the rollers can
be helical in shape with plenty of open area to the bore for cleaning the rollers, shafts, and
connecting pins. So, as these few examples suggest, the claims are not meant to be limited to
the details of the described versions.
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1

PATENTIKRAY

1. Transportgrsystem (20), der omfatter:

et endelgst forste transportband (22, 120), der fremfgres i en transportretning (26,
122) langs en gvre fgringsvej (24) og runder et vendeelement (36) langs en vendebane
(40) ved en udgangsende (38) af det fgrste transportband (22, 120) ind i en nedre retur-
bane (42), hvor det fgrste transportband (22, 120) har en ydre transportside (30) med
fremspring (28, 126), der straekker sig udefter fra den ydre transportside (30); en overfg-
ringsenhed (44, 106, 116, 140) placeret ved udgangsenden (38) af det fgrste transport-
band (22, 120) til at modtage artikler, der forlader transportbandet (22, 120), hvilket
transportgrsystem er kendetegnet ved, at overfgringsenheden (44, 106 .116, 140) indbe-
fatter:

en drejedel (52, 141) med en boring (54, 144);

en udkraget del (50), der straekker sig fra drejedelen (52) over vendeelementet (36)
til en distal spids (78);

en aksel (56, 108), der straekker sig gennem boringen (54) og definerer en drejeak-
se (60) vinkelret pa transportretningen (26), omkring hvilken drejedelen (52) og den ud-
kragede del (50) kan drejes vaek fra det fgrste transportband (22) ved kontakt med frem-
springene (28) pa vendebanen og tilbage mod det fgrste transportband (22) ved tyngde-
kraft, nar den ikke er i kontakt med fremspringene (28).

2. Transportgrsystem (20) ifglge krav 1, hvor overfgringsenheden omfatter en fler-
hed af farste ruller (74, 114) roterbart monteret pa akslen (56,108).

3. Transportgrsystem ifglge krav 1, hvor enten:

a) overfgringsenheden omfatter mindst én reekke (68, 69) af ruller, der straekker sig
parallelt med drejeaksen i den udkragede del; eller

b) overfaringsenheden omfatter mindst én raekke af ruller (68, 68), der straekker sig
parallelt med drejeaksen i den udkragede del, hvor overfgringsenheden omfatter en fler-
hed af stgrre ruller (74) roterbart monteret pa akslen, hvor rullerne og de stgrre ruller har
et faelles tangentplan (76).

4. Transportgrsystem ifglge krav 1, hvor overfgringsenheden omfatter fgrste og an-
den stopflader (62, 63), der begraenser overfgringsenhedens vinklede drejeomrade om-
kring drejeaksen.

5. Transportgrsystem ifglge krav 4, hvor enten:

a) transportgrsystemet endvidere omfatter et fast stop (64) og hvor den fgrste stop-
flade (62) er dannet pa en farste tap (96), der straekker sig fra drejedelen (52), og hvor
den anden stopflade (63) er dannet pa en anden tap (97), der straekker sig fra drejedelen
(52), hvor den fgrste stopflade (62) og den anden stopflade (63) definerer et rum (66)
mellem den fgrste og anden tap (96, 97), der modtager stoppet (64), saledes at den fgrste
stopflade (62) kommer i kontakt med stoppet (64) ved én ende af det vinklede drejeomra-
de, og den anden stopflade (63) kommer i kontakt med stoppet (64) ved den anden ende
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af det vinklede drejeomrade; eller

b) akslen (146) har en rille (148), og hvor de fgrste og anden stopflader er dannet
pa en tap (142), der straekker sig fra drejedelen (141) ind i boringen (144) og ind i rillen
(148) i akslen (146), hvor den fgrste stopflade kommer i kontakt med en fgrste ende af
rillen (148) ved én ende af det vinklede drejeomrade, og den anden stopflade kommer i
kontakt med en modsat anden ende af rillen (148) ved den anden ende af det vinklede
drejeomrade.

6. Transportgrsystem ifglge krav 1, og som endvidere omfatter et endelgst andet
transportband (121), der fremfgres i transportretningen (122) langs en gvre fgringsvej og
runder et andet vendeelement langs en vendebane ved en indgangsende af det andet
transportband fra en nedre returbane, hvor det andet transportband har en ydre transport-
side med fremspring, der star ud fra den ydre transportside; og hvor overfgringsenheden
(116) er placeret mellem udgangsenden af det fgrste transportband (120) og indgangsen-
den af det andet transportband (121) og endvidere indbefatter en anden drejedel, der frit
kan dreje omkring akslen, og en anden udkraget del, der straekker sig fra den anden dre-
jedel over det andet vendeelement til en distal spids.

7. Anvendelse af en overfgringsenhed (44, 106, 116, 140) i transportgrsystemet (20)
ifglge et hvilket som helst af kravene 1 til 6.

8. Overfgringsenhed (44, 106, 116, 140) til overfgring af artikler fra enden af en
transportar, hvilken overfgringsenhed omfatter:

en fgrste sideskinne (82, 83, 102, 103) og en anden sideskinne (82, 83, 102, 103),
hvor hver sideskinne indbefatter:

en drejedel (52, 141) med en boring (54, 144);

en finger (50), der straekker sig fra drejedelen til en distal spids (78);

hvor boringerne (54, 144) gennem de fgrste og anden sideskinner (82, 83, 102,
103) justeres langs en drejeakse (60) for at modtage en aksel (56, 108);

et forbindelseselement (72, 104) forbundet mellem de fgrste og anden sideskinner
(82, 83, 102,103), sdledes at de farste og anden sideskinner (82, 83, 102, 103) drejer
sammen omkring drejeaksen (60);

hvilken overfagringsenhed er kendetegnet ved, at

de fgrste og anden sideskinner (82, 83, 102, 103) hver indbefatter farste og anden
stopflader (62, 63, 150, 152), der begraenser overfgringsenhedens vinklede drejeomrade
omkring drejeaksen (60); hvor den farste stopflade (62) er dannet pa en fgrste tap (96),
der straekker sig fra drejedelen (52) og den anden stopflade (63) er dannet pa en anden
tap (97), der straekker sig fra drejedelen (52).

9. Overfgringsenhed ifglge krav 8, og som endvidere omfatter en aksel (56, 108)
modtaget i de justerede boringer (54, 144) af de fgrste og anden sideskinner (82, 83, 102,
103).

10. Overfagringsenhed ifglge krav 9, og som endvidere omfatter mindst én farste rulle
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(74, 114) monteret pa akslen (56, 108) til rotation omkring drejeaksen (60).

11. Overfaringsenhed ifglge krav 10, hvor enten:

a) overfgringsenheden endvidere omfatter en motor (110), der er koblet til akslen
(108), til at rotere akslen og den mindst ene fgrste rulle (114); eller

b) forbindelseselementet (72) omfatter en forbindelsesstift forbundet mellem de fgr-
ste og anden sideskinner (82, 83, 102, 103) i umiddelbar naerhed af fingrenes (50) distale
spidser (78), og hvor overfgringsenheden endvidere omfatter mindst én anden rulle (70)
monteret til fri rotation pa forbindelsesstiften.

12. Overfgringsenhed ifglge krav 9, hvor forbindelseselementet (72) omfatter mindst
én forbindelsesstift forbundet mellem de fgrste og anden sideskinners (82, 83, 102, 103)
fingre parallelt med drejeaksen (60), og hvor overfgringsenheden endvidere omfatter
mindst én anden rulle (70) monteret til fri rotation pa den mindst ene forbindelsesstift.

13. Overfgringsenhed ifglge krav 12, og som endvidere omfatter mindst én farste
rulle (74,114) monteret pa akslen (56, 108) til rotation omkring drejeaksen (60), og hvor
diameteren pd den mindst ene fgrste rulle (74, 114) er stgrre end diameteren pa den
mindst ene anden rulle (70), og hvor den mindst ene fgrste rulle og den mindst ene anden
rulle har et falles tangentplan (76).

14. Overfaringsenhed ifglge krav 13, hvor enten:

a) den mindst ene fgrste rulle (74, 114) og den mindst ene anden rulle (70) har ud-
vendige periferier (94, 95), der omgiver midterboringer (90, 91), og abninger (92, 93), der
straekker sig gennem de ydre periferier til midterboringerne;

b) den mindst ene fgrste rulle (74) frit kan rotere pa akslen (56); eller

¢) den mindst ene fgrste rulle og den mindst ene anden rulle er spiralformede.

15. Overfaringsenhed ifglge krav 10, hvor enten:

a) spidserne af de fgrste og anden sideskinner er buede; eller

b) overfgringsenheden endvidere omfatter en aksel (146) med en rille (148) modta-
get i boringerne (144) af de fgrste og anden sideskinner (140), hvor den fgrste stopflade
(150) og den anden flade (152) er adskilt fra hinanden pa en tap (142), der straekker sig
fra drejedelen (141) ind i boringen (144) og ind i rillen (148) i akslen (146).
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FIG. 5B
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