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PACKAGING AND PACKAGING MACHINES THEREFOR

The present invention relates to packaging and
packaging machines therefor.

Cylindrical objects such as drinks cans and

5 bottles are freguently packed 1n packs of twenty four.
They are assembled in an array of four columns and s1X
columns on a cardboard tray and the whole 1s wrapped 1n a
polythene sleeve which 1s heated to cause the sleeve toO
shrink around the pack and lock the objects 1in thelr

10 positions on the tray. The packs are then stacked on a
pallet and transported to a warehouse for distribution.

A packaging machine for effecting the continuous
packaging of the objects 1ncludes an elongate conveyor
system onto which the objects are fed en masse at the

15 upstream end. The conveyor passes between guides which
constrain the objects to proceed only six abreast. The
conveyor passes through a marshalling station which
marshals the objects into spaced groups with each group
arrayed in six rows and four columns. Each group 1s then

20 fed through a tray assembly station in which a cardboard
tray blank is fed under the array. Adhesive material 1is
applied to various flaps of the blank and the blank 1s
then erected using predefined fold lines to form a shallow
tray. The array of objects on the tray continue along the

25 conveyor for a period sufficient to allow the adhesive to
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take effect and then passed through a wrapping station. At the
wrapping station, the leading end of a sheet of plastics is fed
under the tray and a set ¢of bars carry the trailing edge of the
sheet forward gver the top aof the pack and in front of it so
that the advancing pack passes over the trailing end and the
sheet becomes completely looped about the pack in the form of a
sleeve with the trailing and leading end portions aof the Sheet.

overlapping.
The sleeved pack then passes through a heating

station. At the heating station the overlapping end portions
of the sheet pass over heated roller=s which seal the twa
portions together. Alr jets are directed at opposite open ends
of the sleeve to inflate the sleeve and simultaneously heat is
applied to cause the sleeve to shrink relatively uniformly
about the tray and the array of object= =o as to lock the array
of obj)ects in position on the tray.

The pack of objects are then transported to a
stacking station where the packs of obijects are stacked on a
pallet for subsequent transportation.

It 15 an object of the invention to provide an
improved packaging and packaging machine. .

According to the invention there is provided a
trayless close—packed planar array of filled cans or bottles

enveloped 1n a sleeve of heat shrinkable plastics shrink-

wrapped around the cans or bottles and covering the cylindrical

AMENDED SHEET
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ends of all the cans ox bottles, the cans or bottles being
arranged in an odd number of rows, with each alternate row

having the same even number of cans or bottles and each

intervening row having the same odd number of can or bottles,

‘the sleeve being of sufficient thickness to hold the cans or

bottles generally in their close-packed formation when carried

unsupported.,

According to the invention there is further provided

a marshalling station for marshalling cylindrical objects
arriving at the station into spaced arrays having different
numbers of objects in different rows, the station comprising a
reserveoir for temporarily storing said objects as they arrive,
a plurality of parallel conveyor belts, each belt being
arranged to receive one raow of said objects from said
reservoir, a pair of arresting means located on opposite sides
of each belt to be engaged by the leading object of sach rxrow,
each arresting means being movable in the same direction as the

belts but at a slower speed than the belts, different arresting
means associated with different belts moving at different

speeds so that during the period that said arresting means are
operational, the objects on different beltz move at different
speeds, whereby when the arresting means disengage said

objects, the plurality of belts will accelerate away froum said

marshaliing station, an array of objects in which different

rows contain different numbers of objects.

According to the invention there is still
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further provided a collating station for collating an
array of twenty five objects arranged in a first formation
into a second formation, comprising first conveying means
for conveying the objects, row wise, 1n the first

5 formation in which the objects are arranged 1n seven rows,
the middle three rows having three objects each and the
remaining rows having four objects each, pusher means for
engaging the trailing column of'objects of the array to
displace the array in the same direction as being moved by

10 the first conveyor means across a stationary surface and
onto second conveyor means and then disengaging the array,
the pusher means having projections which provide
additional displacement of alternate rows of the array by
an amount not exceeding the radius of the object, and

15 guide means having converging surfaces to compress the
array as it is being driven across the stationary surface
into a close packed array 1in which each alternate row has
four objects and each intervening row has three objects
and thereby define said second formation.

20 Packaging and packaging machines embodyiling the
invention, will now be described, by way of example, with
reference to the accompanying diagrammatic drawings, 1in
which:

Figure 1 is a plan view of a pack of beverage

25 cans in a shrink-wrap package;
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Figure 2 1s a front elevation of the pack of
Figure 1;
Figure 3 1s a fragmentary plan view of a
packaging machine 1llustrating a conveyor system passing
5 through various stations;

Figure 4 1s a plan view of a marshalling station

of Figure 3 with the protective cover removed;
Figure 5 1s a fragmentary scale elevation of the

marshalling station of Figure 4;

10 Figure 6 1s a rear view of the marshalling
station of Figure 4;
Figure 7 1s a plan view of a collating station
of Figure 3 with the protective cover removed; and

Figure 8 1s a side elevation of the collating
15 station of Figure 7.

Figures 1 and 2 show a trayless pack 2 of
beverage cans arrayed in close packed configuration held
together by a shrink-wrap sleeve 4,

The array consists of twenty five 1in number

20 instead of the usual twenty four. Also, as shown 1n
Figure 1, each alternate row of cans contains four cans
while each intervening row contalns only three cans.

It will be seen that the smallest rectangle
within which the array can lle has an area only about 2%

25 greater than the smallest rectangle within which a regular
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array of twenty four similar cans but arranged 1in three
‘columns and six rows can lie. At the same time, however,
the number of cans has been 1ncreased by about four
percent. It will thus be seen that using the close packed
5 twenty five can packs, more cans can be stored per unit

volume. In a factory where hundreds of thousands of cans
might be filled, packed and shipped on a dailly basis there
would be significant savings 1n warehousing and
transportation costs. Also, because the pack of the

10 present invention is trayless, there are further savings
in the weight and volume occupilied by the tray.

A further benefit of the close packed
arrangement arises because most of the cans (except the
four cans at the four corners of the pack) have more lines

15 of contact with other cans than in the prior art twenty
four pack array of regular rows and columns. In the prior
art pack, the most lines of contact that any can will have
with other cans is four, while i1n the array of the present
invention the figure is six. More lines of contact means

20 that any load applied to the pack is distributed more
widely and, in the event, for example of impact by falling
on the floor, less damage to the cans 1s likely to occur.

A further advantage of the close packed array 1s
that relative movement between the cans inside the sleeve

25 is well constrained. In the prior art regular twenty four
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pack array additional constraint is provided by the tray
on which the cans rest.
While the description of Figures 1 and 2 1is
limited to a twenty five pack close packed array, 1t will
5 be apprecilated that smaller arrays of trayless closed
packed packs can also be processed. The packs can be as
small as six (arranged 1in three columns of two cans, three
cans and two cans) or seven (arranged 1n three columns of
three cans, two cans and three cans).

10 Also, 1t will be appreciated that instead of
cans, other cylindrical objects, such as bottles, can be
packed 1n a similar manner.

Figure 3 shows a packaging machine for packaging
the cans into twenty five pack close packed trayless

15 arrays. Because the packs are trayless, the machine has
no tray forming station. This saves overall processing
time, reduces the overall length of the conveyor systems
and obviates the need for additilonal raw materials such as
the cardboard tray blanks and the adhesive. Also, the

20 overall servicing time of the machline is reduced. All
this assists at 1ncreasing the overall throughput rate of
the machine.

The machlne has a conveyor belt path 10 formed
by various endless conveyors which pass successively

25 through a marshalling station 12, a collating station 14,
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a wrapping station 16 and a sealing and heat shrinking

station 18.

The marshalling station 12 1s shown more clearly
in Figure 4. In the manufacture of beverage cans, the
empty cans are filled with the beverage and lids sealed
onto the cans. The cans are tested and then fed along a
conveyor belt system towards a reservolr area of the
marshalling station. As they reach the marshalling
station, the cans are divided by guide raills 20, 22, 24
and 26 to pass along three separate channels 30, 32 and
34. The cans taking the outer two channels 30 and 34 are
confined to travelling two abreast while the cans along

the central channel are funnelled to reach a point at
which they are travelling three abreast. This separation

into channels is beneficial because the cans 1n the outer
two channels will be moving faster than the cans in the

central channel 32.

As the cans exit from the channels, they emerge
seven abreast and are transferred to seven spaced conveyor
belts 36 to 48, one belt for each row of cans. Located
hetween the belts 36 to 48 and running at a slower pace

than the belts are an array of arresting fingers which

slow down the speed of the cans along the conveyor system.
This slow down in speed of the cans along the belts 1is

cumulative and allows cans further upstream to catch up

02286046 1999-10-07
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with the general mass of cans entering the reservolr area
of the marshalling station. Once the cans have caught up,
their progression 1s slowed down and there will be some
slippage between the can and the belt that carries it.

5 The array of arresting fingers act to slow down
the three rows of cans from the central channel by twenty
five percent with respect to the speed of two rows of cans
in each of the two outer channels during the period that
the cans are retalned by the fingers. Once the fingers

10 have released the cans, the whole array of cans 1s
accelerated away from the fingers by the belts 36 to 48
which are running at a faster rate than the fingers. The
net result 1s that the process produces an array of cans
spaced from the next array and i1n which the outer two rows

15 of cans contain four cans each and three middle rows
contailn three cans each.

The arresting fingers 50 are supported on a
series of endless chains which are supported by pairs of
spaced sprocket wheels mounted on two spaced rotating

20 shafts 52 and 54 (see Figure 5).

The upstream shaft 52 1s driven by an electric
motor (not shown). A pulley 56 rigid with the shaft 52 1is
coupled to a larger pulley 58 rigid with the down stream
shaft 54 by endless chain or drive belt 60.

25 The ratio of the diameters of the pulleys 56 and
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58 is such that the downstream shaft 54 1s driven by the

upstream shaft at a speed twenty five percent lower.

The downstream shaft 54 carries six sprocket

wheels 62 to 67. The sprocket wheels 64 and 65 are rigid

with the shaft 54 and so are driven by the shaft 54. The
sprocket wheels 62, 63, 66, and 67 are freely rotatable on

the shaft. The chains supported by the sprocket wheels

62, 63, 66, and 67 are driven at the upstream end by
corresponding sprocket wheels which are rigid with the
shaft 56. In a similar manner, the chains supported by
the sprocket wheels 64 and 65 are supported by
corresponding sprocket wheels at the downstream end and
these wheels are freely rotatable about the shaft 52.

Each drive chain carries a plurality of spaced
fingers 50 with the fingers 50 on the driven chains
carried by the sprocket wheels 62, 63, 66, and 67 belng
spaced a distance of four can diameters apart and the
fingers of the drive chains carried by the sprocket wheels
64 and 65 being spaced a distance of three can diameters
apart.

The drive chains are so arranged that an
arresting finger 50 on each chain rises simultaneously
between the seven rows of cans at the upstream end. The

leading can in each row engages two arresting fingers 50

which are spaced apart slightly less than the diameter of

CA 02286046 1999-10-07

0 T L | o IR (B o 2T ST I SN NS L 2 e T e . " rew



WO 98/45186 PCT/GB98/00965

a can and so helps to align the can on 1ts corresponding
belt. Where two adjacent arresting fingers 50 lying
between a palr of adjacent belts are arranged to move at
the same speed, they can be carried by the same drive

5 chain. This occurs with the drive chains carried by the
sprocket wheels 64, 70, 72 and 78.

In operation, as the allgned arresting fingers

50 leave the upstream end, they allow the cans on the
conveyors 36, 38 and 46, 48 to be driven twenty five

10 percent faster than the cans on the conveyors 40, 42 and
44. As a conseqguence, when the fingers 50 disengage the
cans at the downstream end and the array 1s accelerated
away from the downstream end of the marshalling station by
the conveyors 36 to 48, 1t will consist of an array of

15 seven rows having four cans in the first, second, sixth
and seventh rows and three cans in the third, fourth and
fifth rows.

The arresting pins which are carried by the

chains may be pivotally secured to the chains and a cam

20 arrangement provided to cause them to become rapidly
upstanding as they approach the upstream end of the upper
rum of the chain and to fall down rapidly as they approach
the downstream end of the upper rum. Thilis ensures quick
and positive engagement with and then quick and positive

25 release from, the cans.

CA 02286046 1999-10-07




WO 98/45186 PCT/GB98/00965

The array of cans upon leaving the marshalling
station now approaches the collating station (see Figure
7} in an array of seven rows reference respectively A, B,
c, Db, E, F and G.
5 At the collating station, a bar 90 (see Figure

3) engages the trailing end of the array of cans and

drives them forward off the end of the conveyor belts 36

+to 48 onto a stationary deadplate 92. The surface of the

deadplate 92 is a low friction surface and so the cans can
10 readily slide across. The bar 90 has three projections
94, 96 and 98 which are positioned to respectively engage

every alternate row of cans ie rows B, D and F so as to

push the cans into that row forward relative to the four
remaining rows A, C, E and G by a distance of between %
15 and ¥ the diameter of the can.

In this displaced state, the cans are forced
between a pair of converging gulde plates 100 and 102. As
the leading cans in rows A and G are forced to move
inwardly by the guide plates 100 and 102, they displace

20 the leading cans in rows B and F respectlvely 1in rows C
and E and then move the whole array into a close packed
formation. At this point, the bar 90 moves the close
packed array onto a downstream conveyor belt 104 and
returns via a loop to a point upstream of the deadplate.

25 The close packed array is then carried by the belt 104
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through the wrapping station 16 and then onto the sealing

and heat shrinking station.

The bar 90 is one of several carried by a pailr
of endless chains 106 and 108 supported on a pair of

spaced rotary drives (not shown).

The speed of the drive chains 106 and 108 1is

slightly higher than the speed of the belts 36 to 48 and

the spacing between successive bars just slightly exceeds

the spacing between successive arrays of cans as they

emerge from the marshalling station.

02286046 1999-10-07
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What 1s claimed 1s:

1. A trayless close-packed planar array of filled cans or bottles enveloped 1n a
sleeve of heat shrinkable plastics shrink-wrapped around the cans or bottles and
covering the cylindrical ends of all the cans or bottles, the cans or bottles being
arranged 1n an odd number of rows, with each alternate row having the same even
number of cans or bottles and each intervening row having the same odd number of
can or bottles, the sleeve being of sufficient thickness to hold the cans or bottles

generally in their close-packed formation when carried unsupported.

2. An array according to Claim 1, wherein the array consists of twenty tive cans
or bottles arranged in seven rows with each, alternate row having four cans or bottles

and each intervening row having three cans or bottles.

3. An array according to Claim 1, wherein the majority of said cans or bottles

have at least five lines of contact with adjacent objects.

4. An array according to any one of claims 1 - 3, wherein said cans or bottles

contain a beverage.

5. An array according to Claim 1, wherein said array consists of seven cans or
bottles arranged in three rows with each outer row having two cans or bottles and the

intervening row having three cans or bottles.
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