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& (57) Abstract: The apparatus is for sorting a range of machine-identifiable items received in random order such as meat products
or cuts produced at an abattoir. In one example, the items are allocated into high, medium and low priority types (total 205 types).
High priority items are allowed a smaller range of types than are low-priority items. Items are recirculated automatically for re-sort-
ing once, twice or three times respectively into fully sorted sets of products. Preferably a freezing chamber surrounds the sorting
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apparatus so that the items become chilled or frozen while being sorted.
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AMENDED CLAIMS
received by the International Bureau on 10 September 2008 (10.09.2008)

1: Recirculating sorting apparatus, characterised in that the apparatus includes:
a first or infeed conveyor capable of bringing identifiable items to recognition apparatus
comprising a part of a controlling computer system that is capable of identifying said
identifiable items and causing said identifiable items to be delivered by a first transfer means
to a selected shelf of a first, smaller array of two or more sorting shelves thereby forming a
set of at least partially sorted items on any one sorting shelf; a second, larger array of deep
holding shelves having a combined width comprised of a plurality of shelves and a
combined height comprised of a plurality of levels; second transfer means capable of
transferring a set of at least one item from a selected sorting shelf to a selected holding shelf;
and third transfer means capable of selectively carrying and delivering a set of at least one
item from a selected holding shelf either to a second (outfeed) conveyor, or to a third
(recirculating) conveyor capable of selectively recirculating said sets of items to the
recognition apparatus, so that any set that is incompletely sorted after an earlier pass through

the recirculating sorting apparatus becomes more completely sorted after a later pass.

2: Apparatus as claimed in claim 1, characterised in that any one sorting shelf of the first
array is as long as the combined width of all shelves at one level of the second array and the
second transfer means includes means capable of lifting or lowering any one selected shelf
of the first array into alignment with and adjacent a selected level of the second array, so
that when in use a selected set of at least one item or items is transferred from a part along a

sorting shelf and into a holding shelf.

3: Apparatus as.claimed in claim 1, characterised in that any one sorting shelf of the first
array includes means capable of horizontally moving the sorting shelf along the level of the

second array so that any part of the sorting shelf may be aligned with a selected holding

shelf of the second array.

4: Apparatus as claimed in claim 2, characterised in that any one holding shelf has a finite
depth or length so that when a selected set of at least one item or items is transferred into a
first end of a holding shelf, other items already on the holding shelf are pushed towards a

second end of the holding shelf, so that when in use items become accessible to the third
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transfer means.

5. Apparatus as claimed in claim 4, characterised in that the rack of holding shelves is
placed within temperature-moderating means, such that the temperature of the items is

adjusted and/or moderated while held on said holding shelves.

6: Apparatus as claimed in claim 5, characterised in that the temperature-moderating means
includes a chamber holding the recirculating sorting apparatus and a refrigerated blower

capable of chilling the items on the holding shelves.

7: Apparatus as claimed in claim 6, characterised in that the refrigerated blower is capable

of freezing the items on the holding shelves.

8: Apparatus as claimed in claim 1, characterised in that the first array of sorting shelves

includes from two to at least ten sorting shelves.

9: A method for sorting items using recirculating sorting apparatus as claimed in claim 1,

characterised in that the method includes the steps of:

(a) taking a plurality of types of item to be sorted and allocating a predetermined
sorting priority to each type, wherein a higher priority includes a smaller number of types

than does a lower priority;

(b) ascertaining the type of item and physical position of each of an unsorted plurality
of incoming items carried past a recognition means at a rate of delivery on an input
conveyor and subsequently maintaining knowledge of the position of each item while within

the apparatus, thereby giving each item an identity and a priority while within the apparatus;

(©) quickly causing each item to be placed upon a selected shelf (herein referred to as

the "first shelf") of the first, smaller array of sorting shelves according to the sorting priority

* assigned to that type of item, thereby carrying out a first priority-based sorting procedure;

(d) causing each item to be transferred from said first shelf to a selected horizontal
position along a selected shelf (herein referred to as the "second shelf") of the second, larger

array of deep holding shelves; the shelf being selected according to the sorting priority
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assigned to that item and the horizontal position being selected according to the identity of
that item, thereby carrying out a second at least partial sorting procedure for which sorting
will be completed faster for those items having a higher sorting priority, thereby carrying out

a second, combined priority-based and identity-based sorting procedure;

(e) and accumulating said identified items as sets within the or each second shelf until
a command is received for delivery of items of a specified identity out of the apparatus;
thereupon causing the third transfer means to deliver the specified items from the second

shelf on to the second (outfeed) conveyor);

® meanwhile, during downtime periods when the rate of delivery of items is small;
commencing a re-sorting process wherein one or more sets of items held within the or each
second shelf that are partially sorted are transferred by the third transfer means on to the
third (recirculating) conveyor and back to the input conveyor so as to become more
completely sorted into separated types of item by means of at least one repeated pass

through the apparatus.

10: A method as claimed in claim 9 for sorting items using recirculating sorting apparatus
wherein the method provides that the range of numbers T of types of item that may be
allocated to the Xth predetermined sorting priority depends on the number of shelves N in

the first, smaller array of sorting shelves and is expressed as

the function: 1 = T — N ¥ where X is less than or equal to N.

11: An automated method for sorting items using recirculating sorting apparatus as claimed

in claim 9 wherein the method is carried out in a temperature-moderated environment.

12: A method as claimed in claim 9 characterised in that the configuration provides for N -1
separate high-priority items to be separated from an incoming stream; all the remainder
being left in an unsorted group until after one or more recirculations through the

recirculating sorting apparatus; where N is a function of the number of sorting shelves.

13: A method as claimed in claim 9 characterised in that the configuration provides for N

customer-directed collections of items; each collection being completely sorted after one or
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more recirculations through the recirculating sorting apparatus; where N is a function of the

number of sorting shelves.
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