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extent based on Information relating to products being packed acquired at the upstream product information acquisition stage. The
apparatus may also include two or more generally parallel conveyors arranged to deliver or load products of different sizes to the

packing stage, by a lesser number of the conveyors for smaller products and a greater number of the conveyors for larger
products.
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(57) Abstract: The invention relates to the packing of products in flexible packaging and in particular bags or similar formed from
a plastics material, and to the packing of irregularly sized products such as meat cuts in bags or similar. The invention comprises
apparatus for packing products comprising: a product information acquisition stage arranged to acquire information relating to one
or more characteristics of products on a product packing line, and a pack opener arranged to open a mouth of each pack to a controlled
extent based on information relating to products being packed acquired at the upstream product information acquisition stage. The
apparatus may also include two or more generally parallel conveyors arranged to deliver or load products of different sizes to the
packing stage, by a lesser number of the conveyors for smaller products and a greater number of the conveyors for larger products.
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PACK OPENING APPARATUS AND METHOD
FIELD OF INVENTION

5 The mvention relates to the packing of products in flexible packaging and in particular
bage or simtlar formed from 2 plastics meterial, and to the packing of irregularly sized
products such as meat cits in bags or similar.

BACKGROUND

10
Typically in 2 meat processing plang carcasses are butchered to primal meat cuts which
are thent individually packed, typically in bags manually by operators on a packing line.
The meat cuts on a conveybr will typically vary signifioantly in size.

15 In other applications there may be a need to pack pmducts-ofvarying size, ar varying
numbers of products pet pack.

SUMMARY OF INVENTION

20 Some embodiments of the invention provide an improved or at least alternative form of

apparatus and method for use in packing products such as meat cuts.

In broad terms in one aspeot the invention comprises apparatus for packing pmducé
including:
25  apparatus for automated packing of products including:

a product information acquisition stage srranged to acquire information relating to the
shape or at least width and height of individual products on & product packing line,

40 2 pack supply system arranged to supply packs sequentially as individual products
approach the packing apparatus on a conveyor,
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" apack Openér arranged to automatedly take up a pack from the pack supply system as

each individual product approaches the pack opener, and to subs equen‘gly machhe open
a mouth of each pack :to a variable extent of lift in a direction at approximately right
angles to a major plane of the unopened pack and to a variable degree of width opening
in a direction approximately in a major plane of the unopened pack, based on
information relating to the shépe or at least height and width of the product acquired at

the upstream product information acquisition stage.

In broad terms in another aspect the invention comprises a method for packing products

mcluding:

at an upstream product information acquisition stage acquiring information relating to

the shape or at least width and height of individual products on a product packing line,

machine to supplying packs sequentially as individual products approach the packing

~ apparatus on a conveyor,

'automatedly taking up on an automated pack opener device a pack from the pack supply

system as each individual product approaches the pack opener, and machine opening a

mouth of the pack to a variable extent of lift in a direction at approximately right angles

' to a major plane of the unopened pack and to a variable degree of width opening in a

direction approximately in a major plane of the unopened pack, based on information

relating to the shape or at least height and width of the product acquired at the upstream

- product information acquisition stage.

Typically the packs will be bags such as plastic bags or sacks. Typically the packs will

“be sealed at one end and unsealed at the other. The packs are supplied to the packing

apparatus sequentially, as individual products such as meat cuts approach, from a bulk
supply such as a stack or rolled stock of packs for example, or altcmatwely may be
made on-line to a standard length, or to the appmpnate length tailored to the size of

individual meat cuts, by cutting and sealmg bags from tube stock for example.
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The pack opening means will typically comprise one or more parts which insert into the
mouth of each pack and spread the pack to a controlled extent of opemng. F ingers

inserted into the pack Open the pack to a variable extent of lift (the height dn‘ectlon, at
approximately right angles to the plane of the unopened pack) combined with a variable
5 - degree of width opening, controlled dependent on product size. Alternatively means
may grip the pack mouth from .the exterior for ‘cpnﬁolled opening of the pack, rather

: ;]

than inserting into the interior of the mouth of the bag.

In broad terms in another aspect the invention comprises a method for packing products

10 including:

acquiring information relating to one or more characteristics of products on a product

packaging line,

15  machine opening the mouth of each pack to a controlled extent based on information

relating to one or more characteristics of the products being packed acquired at an

upstream product information acquisition stage, and delivering or loading products into

the open packs, and

20  delivering or loading products info packs and into a vacuum packaging maohing via two
or more generally parailel load conveyors, by a lesser number of the conveyors for

smaller products and a greater number of the conveyors for larger products.

In broad terms in another aspect the invention comprises a method for paqking products,

25 including:

" acquiring information relating to one or more characteristics of products on a product

packing line, and

30 deiivcring or loading products into packs and into a vacuum packaging machine via two
~ or more generally parallél load conveyors, by a lesser number of the conveyots for

smaller products and a greater number of the conveyors for larger products.
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In broad terms in another aspect the invention comprises apparatus for packing products

comprising:

5 & product information acquisition stage arranged to acquire information relgtmg to one

or more characteristics of products ona product packing ﬁng, and
a product packing stage, and

10 two or more generally parallel conveyors arranged to deliver or load products of
different sizes to the packing stage, by a lesser number of the conveyors for sma}ler ,

products and a greater number of the conveyors for larger products.

In broad terms in another aspect the invention comprises a method for packing products

15 comprising:

acquiring information relating to one.or more characteristics of products on a product

‘packing line, and

20 deliveriﬁg or loading products of different sizes to a product packing stage, via two or
more generally parallel conveyors, a lesser number of the conveyors for smaller

products and a greater number of the conveyors for larger products.

Information from the product information acquisition stage on product characteristics
25  such as size is used to deliver or load products by activating selected convyeyors for the
products. For example in a simple form two parallel conveyors may be provided, one of
which delivers or loads smaller .products and both of which are activated to run in
parallel to deliver or load larger products. The two conveyors may have similar or
different widths. In another form three or more parallel conveyors may deliver and load
30 " products. The cdnveydrs may be “centred” ie a centre conveyor may be flanked on

either side by adjacent conveyors of a similar width which may be smaller or larger in

width than the centre conveyor, or may be non-centred.
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In some embodiments of the invention the conveyors
are arranged to load products i1into the packs or bags by
telescoping or moving forward into the packs or bags to an
extent dependent upon the size of the product ie. further
for longer products than for shorter products, again based
on product size information previously acquired at the

upstream product information acquisition stage.

The acquired i1nformation relating to the individual
products such as individual meat cuts may include any one of
dimensional i1nformation such as height information, width
information, or height, width and length information, volume
or shape information, or weight information, or a combination

of one or more of any such information.

In accordance with another aspect of the present
invention, there 1s provided an apparatus for packing of
products comprising: a) a product information acguisition
stage arranged to acquire information relating to at least
one of the height, width, length, volume, shape, and weight

P

of individual products on a product packing line, wherein

the product information acqulsition stage comprises any of
1) a digital camera system which sees individual meat cuts,
11) a system which directs at least one beam or line from a
scanning laser over 1ndividual meat cuts with deflection
and/or reflection of laser light on the meat cut being seen
by a camera system, and iii) a series of horizontal and
vertical beams across the conveyor path at different heights
or spacings through which the meat cuts pass; b) a bag
supply system arranged to supply bags sequentially as
individual products on a conveyor approach a packing
apparatus; and c) a bag opener arranged to automatedly take

up a bag from the bag supply system as each individual

product approaches the bag opener, and to subsequently

machine open a mouth of each bag to a variable extent of
5
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lift in a direction at approximately right angles to a major
plane of the unopened bag and to a varilable degree of width
opening in a direction approximately 1n a major plane of the
unopened bag, based on information relating to at least one
of the height, width, length, volume, shape, and weight of
the product acquired at the upstream product information

acquisition stage.

In accordance with another aspect of the present
invention, there is provided a method for packing products
comprising: a) at an upstream product information acquisition
stage acquiring information relating to at least one of the
height, width, length, volume, shape, and weight of
individual products on a product packing line by any of the
following methods: i) using a digital camera system which
sees individual meat cuts, 11) directing at least one beam or
line from a scanning laser over individual meat cuts with
deflection and/or reflection of laser light on the meat cut
being seen by a camera system, and 111) using a series of
horizontal and vertical beams across the conveyor path at
different heights or spacings through which the meat cuts
pass; b) machine supplying bags sequentially as individual
products on a conveyor approach a packing apparatus; c)
automatedly taking up on an automated bag opener a bag from
the bag supply system as each 1ndividual product approaches
the bag opener, and machine opening a mouth of the bag to a
variable extent of 1lift in a direction at approximately right
angles to a major plane of the unopened bag and to a variable
degree of width opening in a direction approximately 1in a
major plane of the unopened bag, based on information
relating to at least one of the height, width, length,
volume, shape, and weight of the product acquired at the

upstream product information acquisition stage.

5a
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In accordance with another aspect of the present
invention, there 1s provided an apparatus for packing of
products comprising: a) a product information acquisition
stage arranged to acquire information relating to at least
one of the height, width, length, volume, shape, and weilight
of individual products on a product packing line; b) a bag
supply system arranged to supply bags sequentially as
individual products on a conveyor approach a packing
apparatus; and c) a bag opener arranged to automatedly take
up a bag from the bag supply system as each individual
product approaches the bag opener, and to subsequently
machine open a mouth of each bag to a variable extent of 1lift
in a direction at approximately right angles to a major plane
of the unopened bag, the degree of 1lift being stepped between
a number of predetermined levels, and to a variable degree of
width opening in a direction approximately 1in a major plane
of the unopened bag, the degree of width opening being
stepped at fixed levels, based on information relating to at
least one of the height, width, length, volume, shape, and
weight of the product acquired at the upstream product

information acquisition stage.

In accordance with another aspect of the present
invention, there is provided a method for packing products
comprising: a) at an upstream product information acquisition
stage acquiring information relating to at least one of the
height, width, length, volume, shape, and weight of
individual products on a product packing line; b) machine
supplying bags sequentially as individual products on a
conveyor approach a packing apparatus; c) automatedly taking
up on an automated bag opener a bag from the bag supply
system as each individual product approaches the bag opener,
and machine opening a mouth of the bag to a variable extent

of 1li1ft 1n a direction at approximately right angles to a

ob
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major plane of the unopened bag, the degree of 1ift being

stepped between a number of predetermined levels, and to a
variable degree of width opening in a direction approximately
in a major plane of the unopened bag, the degree of width
opening being stepped at fixed levels, based on information
relating to at least one of the height, width, length,
volume, shape, and weight of the product acquired at the

upstream product i1nformation acquisition stage.

In accordance with another aspect of the present
invention, there 1s provided an apparatus for packing of
products comprising: a) a product information acquisition
stage arranged to acquire information relating to at least
one of the height, width, length, volume, shape, and weight
of individual products on a product packing line, wherein the
product information acquisition stage comprises any of 1) a
digital camera system which sees individual meat cuts, 1ii) a
system which directs at least one beam or line from a
scanning laser over individual meat cuts with deflection
and/or reflection of laser light on the meat cut being seen
by a camera system, and 111) a series of horizontal and
vertical beams across the conveyor path at different heights
or spacings through which the meat cuts pass; b) a bag supply
system arranged to supply bags sequentially as individual
products on a conveyor approach a packing apparatus; and c) a
bag opener arranged to automatedly take up a bag from the bag
supply system as each 1ndividual product approaches the bag
opener, and to subsequently machine open a mouth of each bag
to a variable extent of 1lift i1n a direction at approximately
right angles to a major plane of the unopened bag, the degree
of lift being stepped between a number of predetermined
levels, and to a variable degree of width opening in a

direction approximately 1n a major plane of the unopened bag,

the degree of width opening being stepped at fixed levels,

5¢
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based on information relating to at least one of the height, width, length, volume, shape,

and weight of the product acquired at the upstream product information acquisition stage.

BRIEF DESCRIPTION OF THE FIGURES

" The invention is further degoribad with reference to the accompanying figurss by way of

example and without intsnding to be limiting, wherein:

Fig 1 schomatically shows the overall layout of one format of packing apparatus of the
invention,

Fig 2 schematically shows one form of pack opener,

Fig 3 shows anothet form of pack opener,

g 4 shows a further form of pack opener;,

Figs 5A to 5E show operation of the pack opener of Figure 4,

Figures 6 to 13 schematically show operation of a further form of pack opener and
product lJoading system,

>d
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Figs 14 to 17 schematically show in plan view the layout and operation of a preferred

form of product loading conveyor system, and

Fig 18 shows in more detail m plan view a form of product loading conveyor sysiem,

and

Fig 19 shows the product loading conveyor system of Fig 18 in the direction of arrow Y
of Fig 18.

DETAILED DESCRIPTION OF PREFERRED FORMS

Refernng to ' Fig 1, packing apparatus of the invention comprises a product information
acquisition stage which may be a machine vision system beneath which individual
products such as meat cuts M pass along conveyor 2. The machine vision systenl
acquires information relating to one or more characteristics of the individual products
such as meat culs passing through the machine vision stage 1 on conveyor 2. As a
minimum the machine vision system 1 may acquire simple dimensional information
relating to the individual products such as a combination of height and width, or height,

width, and length information, or other dimensional information indicative of the size of

" the meat outs or the volume or shape of the meat cuts. Weight information may

being seen by a camera system and the resulting information bemg processed to provide
the dimensional and/or volume or shape information in relation to each meat cut.
Altematively the machine vision system may simply be a series of horizontal and
vertical beams across the conveyor path at different heights or spacings through which
the meat cuts pass, providing information to a control system as to the width and height
and optionally length of the meat cuts based on the number of beams broken by each

passmg meat cut Any other machine vision system which enables the acquisition of -

mformatlon as to product length, width, size, volume, shape or similar may be used.
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The acquired information may be supplied direct to individual electronic or
programrhed controllers for one or more pack openers, or to a common control system
for a packing line which also controls other stages of the packing line, and synchronises
the arrival of individual products at the bag opehing stage. The acquired information is
used so that individual packs or bags are opened to an extent which matches each
individual prqdudt.

Fig 2 shows one form of pack openers which compnses parts such as fingers 5 which in
operation of the packing apparatus insert into the mouth of each pack or bag such as
those indicated at B, and move apart to open the bag mouth to a conirolied degree of
height or lift, Similar parts or fingers (not shown in Fig 2) may move in a lateral or
width-wise "direction to open the bag to a fixed or controlled degree of lateral opening.
The degree of lift niay be continuously variable dependent upon the size of the
individual product or may be stepped between a number of predetermined levels of
opening for prodicts within broad size ranges. For each such a size the bag may be
opened or spread laterally to a controlled degree of width which again may be
continuously variable dependent on product size, or to fixed steps of ‘width opening, :

- The Iift opening fingers and width opening fingers may be controlled by servo motors

which adjust the position of the lift and width opening of fingers for each bag, or by
small pneumatic cylinders, or by any other suitable mechanical arrangement. The lift
and width opening fingers may be mounted for vertical and horizontal movement on
peripheral entry frame 6 as shown, or again by any other suitable arrangement.

Typically products such as meat cut M in Fig 2 will approach the pack opener on a
conveyor such as conveyor 7 for exatﬁple, In the pack opener of Fig 2 the entry frame 6 -
carrying the spreader fingers is pivotally mounted at 8 so that it can pivot between the
upper positioﬁ shown 1n hard outline and the lower position shown phantom outline.
Priot to or as each product approaches, the spreader fingers enter the mouth of and pick
up.a fresh bag or pack, and the entry frame 6 pivots upwardly (from the position shown

in phantom outline to the position shown in hard outling). The spreader fingers are

driven apart to open the bag to a controlled extent, based on information provided from
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the earlier machine vision or similar stage through which the product has passed. The
open pack is thus presented to the product which is conveyed to the open bag, which is

- then canght by exit conveyor 9 which carries the bagged product onward, pulling the

mouth of the bag from the spreader fingers 5. In Fig 2 different degrees of opening of
the bag mouth are shown in phantom outline at different positions of the spreader
fingers 5. ' |

The apparatus showing in Fig 3 is similar in operation to that shown in Fig 2 except that
the bags are brought down into the product flow from above, rather than from below as
in the apparatus of Fig 2. In Fig 3 the same reference numbers indicate the same
components as in Fig 2. Again entry frame 6 catries lift and widih opening fingers in a
similar arrangemeni to the apparatus of Fig 2. Tﬁe entry frame 6 1s mounted so as to
pivotally move in the direction of amrow C from posmon 10 at which the spreader
fingers enter the mouth of and pick up a fresh bag or pack to the lower position as
shown, Prior to or durmg downward movement the spreader fingers 5 are driven apart
to operi the bag -io a controlled extent, based on information provided from the earlier
machine vision or similar stage through which the product has passed. Conveyor 7 has
a telescoping forward end 7a which delivers the product through the eniry frame 6 and
into the open bag as the bag is brought down towards the telescoping conveyor end 7a
extending over. the exit conveyer 9, so that the product is entered into the bag' and the
bag 18 drawn over the product. The conveyor end 7a then withdraws leaving the
product in the bag which is then caught by exit conveyor 9 which carries the bagged
product onward, pulling the mouth of the bag from the spreader fingers 5, following
which the entry frame returns to pick up a fresh bag from bag dispenser:po;int 10,

In the embodiments of Figs 2 and 3 the product items move towards the pack or bag

which 15 stationary or relatively stationary. In an alternative atrangement however the

- open packs or bag may be moved towards and/ot drawn over the stationary or relatively

stationary product item. It is also possible that as the product items move, the open bag
may be moved to be drawn over the moving product item, so that the pack or bag and

product item such as meat cuts are moving towards each other as the product is entered
into the bag.
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A control system may syrichronise the arrival of individual meat cuts with the acquired

~ information relating to the individual meat cuts, Alternatively the product information

acquisition stage and bagging station may be autonomous, and where bags are opened
according to product weight and for example a weighing conveyor may be positioned
immediately upstream of the bagging stage. In another. 'm‘angemeﬁt acquired
information relating to each product may be sent directly from the machine vision stage
to the packing station and retained in a database at the packing station until that meat cut
has arrived, and is then used to open the bag to the approprniate extent for that size of
product, In a yet more sophisticated arrangement individual meat cuts may be tracked
along a packingz line so that the system can detect if ény individual meat cut is removed

from the product stream for any reason, to avoid mis-indexing of the meat cuts and

- packs, and this may be achieved by detecting and tracking the movement of each meat

cut from one conveyor to the next.

In the embodiments of Fi gs. 2 and 3 the spreader fingers move height-wise (11ft) and
width-wise to open the mouth of the pack to a rectangular or square shape. This is not
essential and the spreader fingers or equivalent may be positioned to open the mouth of
the pack to a non-regular shape more adapted to the shape of the product dynamically, |
as the product is loaded. A further possibility is that the spreader fingers or eqnivalcnt
may be dynamically opened and closed as the product enters the bag, For exampie for a
hump back-shaped product such as a typical meat cut, the fingers may open the bagto a

~ controlled degree and thien as the product is entered into the bag continue opening the

. bag as the higheét part of the product passes through the bag opening, and then begin to
25

close the bag as the tailing portion or the product enters the bag, and optzonally near-
fully or partially close the bag. For this purpose the spreader fingers may gnp the
periphery of the bag or pack mouth. For example a 3D image of the product may be
acquired at the machine vision stage and & multlple number of spreader fingers moved
to duplicate the shape of the product, and open the bag to the shape of the product, as
the product is loaded, Other similar variations are possible.

:r.:‘.'-,\ : ",.l.‘ r"'. ,“:”:k o A —_— —
e OED QHERT

B AL S



CA 02469927 2004-06-10

12324-1 PCT/NZ02/00290

- —

- As indicated previously, packs or bags may be snpplied from a stack or rolled stock or

10

1>

20

- 30

alternatively inaj,r be made on-line by cutting and sealing bags from tubes, preferably fo
a lengtho for each pack or bag tailored to the size of individual products. A range of bag
or stock widths may be available in a range of materials such as oxygen barriet
me;tefi als, export grade packing material,' and so forth from which the bags may be
selected as directed by the control system. Bags preprinted with different labelling or

branding information may also be provided and selected from.

Another preférred embodiment pack opener and it’s operation ar¢ shown in Figures 4
and 5A to E. The pack opener comprises four parts herein referred to as blades 70 and
71, The lower blades 70 are carried by mounts 72 which slidably move on shafts 73,
and upper blades 71 are carmied by mounts 74 fixed to the shaft 73. Pneumatic cylinder
75 can move the lower blades 71 vertically in the direction of arrow W in Figures 4 and
5. The mounts 72 carrying the lower blades 70 are connected by shaft 76 to which the
shaft 77 of the pneMaﬁc cylinder 75 is coupled. Figure 5C (which does not show the
operating cylinder 75) shows the lower blades 70 separated from the upper blades 71,
and in the lowermost position of the lower bladés 70. Figures 5 A and 5B show the
lower blades 70 In their upper most position. The upper and lower blade pair 70 and 71
on one side and the upper aﬂd lower blade pair 70 and 71 on the other side of the pack
opener can be moved widthwise relative to one another in the direction of arrow Z in

Figures 4 and 5 as shown. Referring to Figure 4, the shafis 73 are in turn carried by left

. and right carriages 78 which are movably mounted on subframe 79. Subframe 79 also

carries three operating cylinders 80 each having a different stroke length, on common
shaft 81. The three oylinders together provide eight programmable widthwise positions
in the direction of arrow W between the upper and lower blade pairs on either side, In
an alternative form there may be four cylinders which may provide for sixteen
programmable width positions, or the cylinders may be replaced by a singic variable
stroke pnéumatic or hydranlic cylinder, or again in this or other pack openers described
herein the cylinders 75 and 80 may be replaced for example rack and pinion drive

Systems.
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- Figures 5D and SE schematically show a range of relative positions to which the blades
70 and 71 may be moved relative to one another. For Figure 5D shows how the pack

opener may open the mouth of a pack of a particular width eg a 200mm width plastic

bag, to a range of mouth open shapes, between 2 maximum width-minimum height

5  position, and a maximum height-minimum width position of the blades. F1gure 5E
shows a similar range of positions to which the mouth of a larger bag eg-in 300mm

width bag, may be opened by the pack opener.

Referring to Flgurés SA and SB to initially separate the two sides of the mouth of a
10 pack enabling the pack opener blades 70 and 71 to insert nto the mouth of the pack,
suction cups 82 may be provided above and below the bag mouth which may operate 10
gnp either side of a bag and initially separate the two sides of the bag mouth, enabling
the blades 70 and 71 of the pack opener to enter into the mouth of the bag. In Figure SA
a bag is schematically indicated at B, held by suction cups while the blades 70 and 71 in
15 their minimum width minimum height position insert into the mouth of the bag.
' Subsequently the left and right blade pair 70 and 71 may move apart widthwise, while
the suction cups are released, to release the bag from the suction cups. The suction cups
then move fully away from the bag or the bag opener blades carrying the bag may pivot
around shaft 83 (see Figures JA to SC) to move the bag opener carrying the bag away

20 ‘from the suction cups, and the pack opener blades may then move to one of the

positions shown in Figures 5D or SE to open the pack 1o enable loading into the pack of
the product to be packed, or bringing of the pack over the product to be packed.

Another preferred embodiment pack opener and product lo admg system and its
25 operation is shown in F1gures 6-13. In use meat cuts such as that indicated at M are
carried by product supply conveyor 20. Meat cuts are delivered by the product supply
conveyor onto elevator plate 21 when it is in it’s lowered position as shown in Figure 0,
and are then elevated as shown in Figures 7 and 8. Movement of the elevator plate 21 18
driven by hydraulic cyhndcr 22, which is in turn carried by a moving camage assembly
20 23 which moves in the direction of artow J in Figure 6 on the machine bed 24. For
example the moving carriage assembly 23 may be moveably mountcd to the machine
bed 24 by wheels 25, and driven by hydraulic cylinder 26. When the product supply
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conveyor 20 has delivered the product onto the elevator plate 21the forward telescoping
end of the conveyor 20 withdraws.

An empty pack such as bag B is picked up from a bulk supply as Will be further
described, the two sides of the bag mouth are separated, and the bag 1s brought down
from the position shown in Figure 6 to the position shown in Figure 7 by pivoting pack

‘pickup arm 27 which moves in the direction of arrow Fin k1 gure 6. The pack pickup |

arm 27 1n its upper position shown in Figure 6 picks up a fresh pack and then pivots
down while at the same time arm 28 forming patt of a pack opener and bag opener
carrying pack opening means in the form of figures or spoon plates 29 moves upwardly
to the position of Figure 7, The partially open mouth of bag B is entered onto the
fingers or spoons 29 of bag 28 as shown. The bag opener arm 28 having received a
paolé then pivots downwardly as shown in Figure 8. As it does so the fingers or spoons
29 are driven apart to open the mouth of the bag further, and preferably to a desired
extent to match the size of the approaching meat cut M, as will be further described.

Movement of the bag opener arm 28 and the elevator plate 21 is co-ordinated so that the

meat cut is presented to the bag opener atm 28 as it pivots downwardly as shown in

Figure 8, and in aoing so enters the open mouth of the bag over the meat cut on the
elevator plate as shown in Figure 9. :

The carriage assembly 23 is then moved forward (by cylinder 26) to the position shown
in Figure 10 to carry the meat cut in the open mouth of the bag on the elevator plate,

- onto the conveyor as shown At about the same time product ejector carriage 30 is

moved forward as indicated by arrow K in Figure 6, The product ejector carriage 30 is
movably mounted in the machine bed 24 and may be driven by hydraulic cylinder 31
for example. The product ejector carriage carries ejector plate 32 which moves in the
direction of arrow I in Figure 6 relative to the product ejector carriage 30, and may be
driven by a cylinder 33 carried by the p;oduot ejector carriage 30. Referring to Figure
11 cylinder 33 is then actuated to move the ejector plate 32 forward to push the meat cut
further into the bag, following which the ejector plate 32 withdraws, and'product gjector

carﬁage 30 méves back —'see Figure 12 - while at about the same time the fingers or
spoomns 29 of the bag opener arm 28 close together and thei withdraw. At about the
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same time or prior the product supply conveyor 30 operates to move the next meat cut
onto the elevator plate 21 ready to load the next meat cut into a pack and into the next

vacuum chamber in the same way.

The elevator plate 21 in the particular arrangement described lifts the products to the :
bag opener but an alternative arrangement may omit the elevator plate 21 and related
parts and a product conveyor such as the product conveyor 20 may deliver the products

directly to the bag opener.

As referred to above the bag opener arm 28 includes fingers or plate-like spoohs 29

~ which insert between the separated sides of the mouth of a pack or bag, and then move
~ apart to open the bag mouth, preferably to a controlled degree of height or Iift.

. Optionally similar fingers may be provided on either side which move In & lateral or

width-wise direction to open the bag to a ﬁxéd or controlled degree of width opening.
The degree of it may be continuously vériable dependent upon the size of each
individual product or may be stepped between a number of predetermined levels of -
opening for prodncts within broad size ranges. For each such a size the bag may be
opened or spréad laterally to a controlled degree which again may be continuously
variable dependent on product size, or to fixed steps of lateral opening. The lift opening

fingers or spoons and optionally width opening fingers may be controlled by servo

motors which adjust the position of the lift and lateral opening of fingers for each bag,

by small pneumatic cylinders, or by any other suitable mechanical arrangement. The

~ extent to which the spreader fingers or spoons 29 are driven apart to open the bag to a

controlled extent is based on information provided from an earlier machine vision or

similar stage through which each product passes;

A control system may control operation of the machine as described above, and may
also synchronise the arrival of individual meat cuts with the acquired information
relating to the individual meat cuts, In another arrangement acquired information

relating to each product may be sent directly from a machine vision stage to the packing

‘and vacuuming station and retained in a database at the packing and vacuuming station

until that meat cut has arrived, and ais then used to open the bag to the approprate extent
13
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for that size of product. In a yet more sophisticated arrangf;mcnt individual meat cuts

may be tracked along a packing line so that the systeﬂl can detect if any individual meat

cut is removed from the product stream for any reason, to avoid mis-indexing of the

meat cuts and packs, and this may be achieved by detecting and tracking the movement

of each meat cut from one conveyor to the next.

Packs or bags may be supplied from a stack or rolled stock or alternatively may be

made on-line by cutting and sealing bags from tubes. A range of bag or stock widths

control system. Bags preprinted with d1£ferent lab elhng or branding information may

also be prowded and selected from. Refemng again to Figare 6, in a preferred form ‘
baps may be supplied from bag magazines 40, each of which contains rolls of
prefabricated bags of different sizes and/or types of bags with various propertles eg
different oxygen barrier or puncture properties or pnnted labelling information.
Alternatwely one or more of the bag magazines 40 may be replaced. by one or mote on
line bag making rnachmes (as are known in the art). As each meat cut approaches or 1S |
being loaded, the machine control system causes one of the bag magazines to present a
bag to bag delivery conveyor 41, of the appropriate size and/or type for the particular

meat cut. Bag delivcry conveyor 41 passes around rollers 42, and picks up the bag from

~ the selected bag magazme 40 and delivers it closed mouth first to the position of bag B

in Figure 6 ready for pick up by the pack pickup arm 27 The bags may pass below
printer 43 and have information printed on the bag relatmg for example to the speciic
meat cut to be packaged eg weight or typc: information where the bags have already
been pre-printed with more genetic information such as branding information for
example. To separate the two sides of the mouth of the bag ready for pick up by the bag

. ple up arm 27, one or more suction cups above and below the bag mouth may gnp

either side of the waiting bag and then move slightly apart to separate the two sldes of
the bag mouth. A series of suction cups or a longitudinally extending suction bar may
be provided above and below the bag mouth: The contro! system moves the suction

cups towards the bag mouth on either side and applies suction at the apptopriate time,
and releases the suction when the bag has been picked up by the pack pickup arm 27 , tO
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allow the pack pickup amm 27 to pivot downwardly to enter the bag month onto the
fingers or spoons 29 of the bag opener arm 28. Alternative arrangements for initially

separating the bag mouth may be used however.

- Figures 14 to 17 show in plan view the layout and operation of a preferred form of

product loading conveyor system, Such a product loading conveyor system maybe used
as the conveyor 7 which delivers products to the pack openers of Figures 2, 3 or 4 for
example, or as the product conveyor 20 or equivalent which delivers products to the

pack opener of Figures 6 to 13.

Referring to Figs 14 to 17, products of different sizes such as méat cuts M are loaded at
a packing station 50 on parallel spaced conveyors 51.  The meat cuts after packaging

are carried away from packing station 50 on exit conveyor 52.

Any one or more of the two or more conveyors 51 may be activated by a control
system, dependent on the product size. For example when smaller meat cuis are
identified by the machine vision system they are directed to a centre conveyor and only
the centre conveyor is activated, as shown in Fig 14. A pack opener (not shown 1n
Figures 14 to 17) 50 may present a smaller pack or a pack which is opened to a lesser
extent, into which the smaller meat cut M on the centre conveyor is dehvered.- The
packing station may align the packs with the centre conveyor. When the machine vision
system identifies 2 meat cut of intermediate size such as indicated at M in Fig 15, more
of the iput conveyors 50 are activated to load that meat cut. Referring to Fig 16, when
the machine vision stage identifies a yet larger meat cut M, all five of the input
conveyors are activated to load the meat cuts in .‘ to a bag. The two or morc conveyors
need not necessarily be arranged in a “centred” configuration in which smaller meat
cuts are delivered to the centre conveyor, For example in an altemnative configuration
cuts can be aligned to one side with one, two, or more conveyors being activated based

on the size of the cut. Fig 17 shows conveyors to one side activated to load an

intermediate size meat cut in a non-centred system.
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Figures 15 to 17 show five parallel conveyors including two conveyors on either side
which ‘are of lesser width than a cenire conveyor. An altemative in a simplest
arrangement the conveyor system may consist of {wo conveyors having similar widths

or wherein one conveyor is wider than the other conveyor. Three conveyors of similar

- widths or comprising a cenire conveyor flanked on either side by one or more other

conveyors of lesser width and so forth.

- Referring back to Fig 3, thls as previously described shows one preferred arrangement

of a telescopmg input conveyor system of the invention that may be used to load meat
cuts M into open packs or bags B. The forward end(s) of the one or more parallel lo ad
conveyor(s) (dependent on product s! ze) may telescope into the pack which is presenied

to the meat cut, and then withdraw, depositing the meat cut within the pack; which 1s

then carried away from the packing station on an exit conveyor. Ope?aﬁon of the input

conveyors is controlled such that where smaller meat cuts are conveyed by a single one
of the input conveyors, the open mouth of the pack is aligned with that input conveyor,
which telescopically deposns the meat cut into the open pack. Where the meat cut and
pack are larger, two or more of the input conveyors telescope together to deposit the
meat cut into the open pack as described above, and the open pack is positioned laterally
relative to the direction of forward movement of the input conveyors so that the pack 1s
alicned with the input conveyots loading the meat cut. In a preferred form the
conveydrs are arranged to deliver products into the packs or bags by telescoping or
MOvIng forward into the packs or bags to an exient dependent upon the size of the
product ie further for longer products than for shorter products, agai;l based on product

size information previously acquired at the upstream product information acquisitiop
stage.

Figures 18 and 19 show a conveyor system of the invcntion comprising five parallel
conveyors. Referring to Figure 18, any one or more of the lesset width conveyors 100
may be plvoted upwardly to the position of the conveyor indicated at U in Figure 19 by
mechanism 101 activated by operating cylinder 103 which operates about the primary

shaft 102 of the conveyor system. In this embodiment, where the meat cut and pack are

of maximum size, all of the five conveyors may be in the lower position indicated at L
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in Figure 19 to coﬂvey the meat cut, into an open pack for example. ‘Where the meat cut
is of lesser size, one or more of the conveyors 100 may be caused to pivot out of the
way to the upper position U so that the meat cut will be carried by a lesser number of
the conveyors. A control system may control which combination of conveyors is used
5 ' i{e which remains at position L and which pivots to position U, dependent upon the size
 of the product, again based on product size information prcviously acquired at the

upstream product information acquisition stage.

The foregoing describes the invention including the preferred forms thereof. Alterations
10 and modifications as will be obvious to those skilled in the art are intended to be

incorporated in the scope hereof as defined in the accompanying claims.
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CLAIMS:

1. An apparatus for packing of products comprising:

a) a product information acquisition stage
arranged to acquire information relating to at least one of
the height, width, length, volume, shape, and weight of

individual products on a product packing line,

wherein the product information acquisition stage

comprises any of

1) a digital camera system which sees individual

meat cuts,

11) a system which directs at least one beam or
line from a scanning laser over individual meat cuts with
deflection and/or reflection of laser light on the meat cut

being seen by a camera system, and

111) a series of horizontal and vertical beams
across the conveyor path at different heights or spacings

through which the meat cuts pass;

b) a bag supply system arranged to supply bags
sequentially as 1ndividual products on a conveyor approach a

packing apparatus; and

C) a bag opener arranged to automatedly take up a
bag from the bag supply system as each individual product
approaches the bag opener, and to subsequently machine open
a mouth of each bag to a variable extent of 1lift in a
direction at approximately right angles to a major plane of
the unopened bag and to a variable degree of width opening
iln a direction approximately in a major plane of the
unopened bag, based on information relating to at least one

of the height, width, length, volume, shape, and weight of

18
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the product acquired at the upstream product information

acqulsition stage.

2 . The apparatus of claim 1 wherein the bag opener 1s

arranged to move repeatedly between

i) a position out of the product stream 1in which
the bag opener takes up a bag from the bag supply system,

and

ii) a position in the product stream for receiving

a product in the bag after opening of the mouth thereof.

P

3. The apparatus of any one of claims 1 or 2 whereiln

the bag opener comprises fingers which insert i1nto the mouth

of each bag.

4, The apparatus of any one of claims 1 to 3 whereiln
the bag opener comprises suction grippers arranged to grip
the bag from the exterior on either side of a major plane of

the bag at the mouth of the bag to initially open the bag.

5. The apparatus of any one of claims 1 to 4 whereiln
said bag supply system is arranged to make the bags on-line
to a length tailored to the size of 1ndividual products by

cutting and sealing bags from tubular stock.
6 . A method for packing products comprising:

a) at an upstream product i1nformation acgquisition
stage acquiring information relating to at least one of the
height, width, length, volume, shape, and weight of
individual products on a product packing line by any of the

following methods:

i) using a digital camera system which sees

individual meat cuts,

19
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11) directing at least one beam or line from a
scanning laser over 1individual meat cuts with deflection
and/or reflection of laser light on the meat cut being seen

by a camera system, and

11i) using a series of horizontal and vertical
beams across the conveyor path at different heights or

spacilngs through which the meat cuts pass;

b) machine supplying bags sequentially as
1ndividual products on a conveyor approach a packing

apparatus;

c) automatedly taking up on an automated bag

opener a bag from the bag supply system as each individual
product approaches the bag opener, and machine opening a
mouth of the bag to a variable extent of 1lift in a direction
at approximately right angles to a major plane of the
unopened bag and to a variable degree of width opening in a
direction approximately in a major plane of the unopened
bag, based on i1nformation relating to at least one of the
height, width, length, volume, shape, and weight of the
product acquired at the upstream product information

acqulsition stage.

7. The method of claim 6 comprising moving the bag

opener repeatedly between

1) a position out of the product stream in which
the bag opener takes up a bag from the bag supply system;

and

11) a position 1n the product stream for receiving

a product in the bag after opening of the mouth thereof.

3 . The method of any one of claims 6 or 7 comprising

20
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1) opening each bag by inserting one or more parts

of the bag opener into the mouth of each bag; and
11) moving sald one or more parts to open the bag.

9. The method of any one of claims 6 to 8 comprising

S gripping the bag from the exterior on either side of a major
plane of the bag at the mouth of the bag via suction
grippers, to initially open the bag.

10. The method of any one of claims 6 to 9 comprising
making the bags on-line to a length tailored to the size of

10 1individual products by cutting and sealing bags from tubular

stock.

11. An apparatus for packing of products comprising:

a) a product information acquisition stage
arranged to acquire information relating to at least one of
15> the height, width, length, volume, shape, and weight of

individual products on a product packing line;

D) a bag supply system arranged to supply bags
sequentially as individual products on a conveyor approach a

packing apparatus; and

20 C) a bag opener arranged to automatedly take up a
bag from the bag supply system as each individual product

approaches the bag opener, and to subsequently machine open

P

a mouth of each bag to a variable extent of lift in a

direction at approximately right angles to a major plane of

25 the unopened bag, the degree of 1lift being stepped between a

numpber of predetermined levels, and to a variable degree of

width opening in a direction approximately in a major plane

P

of the unopened bag, the degree of width opening being

stepped at fixed levels, based on information relating to at

30 least one of the height, width, length, volume, shape, and
21
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welght of the product acquired at the upstream product

information acquilisition stage.

12. The apparatus of claim 11 wherein the bag opener

is arranged to move repeatedly between

5 i) a position out of the product stream in which

the bag opener takes up a bag from the bag supply system,

and

1i) a position in the product stream for receiving

a product in the bag after opening of the mouth thereof.

10 13. The apparatus of any one of claims 11 or 12

wherein the bag opener comprises fingers which insert 1into

the mouth of each bag.

14, The apparatus of any one of claims 11 to 13
wherein the bag opener comprises suction grippers arranged
15 to grip the bag from the exterior on either side of a major

plane of the bag at the mouth of the bag to 1nitially open
the bag.

15. The apparatus of any one of claims 11 to 14

wherein said bag supply system 1s arranged to make the bags

20 on-line to a length tailored to the size of individual

products by cutting and sealing bags from tubular stock.
16. A method for packing products comprising:

a) at an upstream product information acgquisition

stage acquiring information relating to at least one of the
25 height, width, length, volume, shape, and weight of

individual products on a product packing line;

22
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b) machine supplying bags sequentially as
individual products on a conveyor approach a packing

apparatus;

c) automatedly taking up on an automated bag
opener a bag from the bag supply system as each individual
product approaches the bag opener, and machine opening a
mouth of the bag to a variable extent of 1lift in a direction
at approximately right angles to a major plane of the
unopened bag, the degree of 1lift being stepped between a
numpber of predetermined levels, and to a variable degree of
wlidth opening 1n a direction approximately in a major plane

P

of the unopened bag, the degree of width opening being

stepped at fixed levels, based on information relating to at

il

least one of the height, width, length, volume, shape, and

welght of the product acquired at the upstream product

information acquisition stage.

17. The method of claim 16 comprising moving the bag

opener repeatedly between

1) a position out of the product stream in which

the bag opener takes up a bag from the bag supply system;

and

11) a position 1in the product stream for receiving

a product 1n the bag after opening of the mouth thereof.

18. The method of any one of claims 16 or 17

comprising

1) opening each bag by inserting one or more parts

of the bag opener into the mouth of each bag; and

11) moving sald one or more parts to open the bag.

23



10

15

20

23

CA 02469927 2007-04-05

64536-1109

19. The method of any one of claims 16 to 18

comprising gripping the bag from the exterior on either side

of a major plane of the bag at the mouth of the bag via

suction grippers, to 1nitially open the bag.

20. The method of any one of claims 16 to 19
comprising making the bags on-line to a length tailored to
the size of individual products by cutting and sealing bags

from tubular stock.
21. An apparatus for packing of products comprising:

a) a product information acquilisition stage
arranged to acquire information relating to at least one of
the height, width, length, volume, shape, and weight of

individual products on a product packing line,

wherein the product information acquisition stage

comprises any of

i) a digital camera system which sees individual

meat cuts,

1i) a system which directs at least one beam or

line from a scanning laser over individual meat cuts with
deflection and/or reflection of laser light on the meat cut

being seen by a camera system, and

iii) a series of horizontal and vertical beams
across the conveyor path at different heights or spacings

through which the meat cuts pass;

b) a bag supply system arranged to supply bags
sequentially as i1ndividual products on a conveyor approach a

packing apparatus; and

24
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C) a bag opener arranged to automatedly take up a
bag from the bag supply system as each individual product
approcaches the bag opener, and to subsequently machine open
a mouth of each bag to a variable extent of 1lift in a
direction at approximately right angles to a major plane of
the unopened bag, the degree of 1lift being stepped between a

e

number of predetermined levels, and to a variable degree of

width opening in a direction approximately in a major plane

P

of the unopened bag, the degree of width opening being

stepped at fixed levels, based on information relating to at
least one of the height, width, length, volume, shape, and
welght of the product acquired at the upstream product

information acquisition stage.

SMART & BIGGAR
OTTAWA, CANADA
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