
2  sheet onto a rectangular array of cans of a type having an end with a
chime, wherein each sheet has multiple pairs of substantially parallel
slits extending longitudinally in longitudinal rows and transverse ranks,
at least one line of can stabilising strips disposed respectively between
the pairs of slits and defined by slits of the pairs in each respective row
and by slits of the pairs in each adjacent row, the machine comprising:  



(a) means for registering the array of cans in such manner that
successive cans are spaced regularly in a longitudinal direction and
for conveying the array of cans in the longitudinal direction with the
ends with the chimes facing upwards and with the sheet over-lying       the
chimes of the cans in such manner that the chime of each can       is
disposed in a centered position relative to the slits of one
respective pair; and       (b) means for clipping the over-lying sheet onto
the cans as they are       conveyed in the longitudinal direction, is
characterised in that the       clipping means comprise a pair of circular,
transversely spaced       wheels arranged to engage successive edge
portions of the sheets       and to fold the engaged portions in such
manner that the folded       portions are clipped beneath the chimes of
outer cans in the       rectangular arrays being conveyed. 



It is useful for each of the circular wheels to be transversely movable
over a limited range of motion and to be also biased toward an inner limit
of the range.        Preferably the machine also includes means for pushing
the can stabilising strips beneath the chimes of adjacent cans which are
located downstream in the can conveying direction. This arrangement and its
method of operation are described and claimed in our parent patent
application EP-A-0,554,984.    



3        A particular embodiment of an apparatus in accordance with this
invention will now be described with reference to the accompanying
drawings, in which:         Figure 1 is a simplified, schematic view of the
machine;       Figure 2 is a fragmentary, perspective view of two pairs of 



wheels included in the machine, namely two lobed wheels       and two
circular wheels;       Figure 3 is a side elevation of a lobed wheel;
Figure 4 is a front elevation of a lobed wheel;       Figure 5 is a
fragmentary plan of the lobed and circular       wheels and two successive
sheets over-lying two successive       arrays of cans;       Figure 6 is a
fragmentary, perspective, view of a       merchandising package comprising
such an array of cans,       a carrier applied thereto, and a planar sheet
applied thereto;       Figure 7 is a fragmentary, diagrammatic, plan view
showing       a preferred embodiment of a conveyor of the machine
shown in Figure 1; and       Figure 8 is a fragmentary, diagrammatic, plan
view showing 



an alternate embodiment of a conveyor of the machine       shown in Figure
1.        As shown in Figure 1, a machine 100 for clipping a succession of
generally planar sheets 40 onto a succession of rectangular arrays of cans
12 of the type noted above constitutes a preferred embodiment of this
invention.  The machine 100 produces a succession  of similar merchandising
packages like the merchandising package shown in Figure 6.        Each can
12 has a cylindrical side wall 14. Each can 12 has an openable end, which
is its upper end in the drawings, with a flange like chime 16. A pull tab
(not shown) may be operatively mounted to the openable end. 



This is the replacement sheet                                             4
Each rectangular array may have four, six, twelve, twenty four, or a 



different number of cans 12. As shown in Figure 5, each rectangular array
of cans 12 comprises twelve cans, in three longitudinal rows and four
transverse ranks. The openable ends with the chimes 16 face upwardly.
Although it is preferred that each rectangular array has three longitudinal
rows, this invention may be also used if each rectangular array has a
different number of longitudinal rows, possibly two longitudinal rows.
As shown in Figure 6, each rectangular array comprises a carrier 30, which
is applied along the side walls 14 of the cans 12 before one of the sheets
40 is applied to such rectangular array. The carrier 30 stabilises such
rectangular array in the machine 100 and in the merchandising package
produced by the machine 100. The carrier 30 is made from a thin sheet of
resilient, flexible polymeric material, such as low density polyethylene,
and may be any of the carriers referenced in the Klygis et al 



patent.        Paperboard, more particularly point board, is a preferred
material for the generally planar sheets 40 applied to the rectangular
arrays of cans 12 by means of the machine 100. A filled or unfilled
polymeric material, such as low density polyethylene, is an alternative
material for such sheets 40. Each sheet 40, which may be die-cut, is
rectangular, except for rounded corners. Each sheet 40 is similar to the
sheet illustrated and described in the Klygis et al patent and may be
designed to be applied to a variety of arrays of cans arranged in ranks and
rows. The machine 100 and the sheet 40 may accommodate two or more lanes of
cans.        Thus, each sheet 40 has a plurality of pairs of substantially
parallel slits 42, 44. The pairs of slits 42, 44, are arrayed,
substantially as the cans 



12 are arrayed, e.g. in a preferred embodiment in three longitudinal rows
and two or four transverse ranks. Each of the slits 42, 44, is
substantially straight except for its opposite ends, which are curved. In
each pair of slits                                             5 42, 44,
the curved ends 46 of the slit 42 and the curved ends 48 of the slit 44
point toward each other, as shown in Figure 5. 



Also, each sheet 40 has a plurality of can stabilising strips 50, in
longitudinal lines, with the number of such strips 50 in each line
consistent with the number of ranks in the array to be packaged. The strips
50 are disposed respectively between the pairs of slits 42, 44, in each
rank and are defined respectively by slits in two adjacent rows. Each strip
is defined, more particularly, by one of the slits 42 and by one of the
slits 44.         Moreover, each sheet 40 has two folding lines near its
longitudinal edges. The folding lines are defined respectively by
longitudinal rows of slits.         One folding line of each sheet 40 is
defined by a longitudinal row of slits 60 aligned approximately with the
ends 46 of the slits 42 nearest to 



one longitudinal edge 62 of such sheet 40. The folding line defined by the
slits 60 and the edge 62 define one longitudinal edge portion 64 of such
sheet 40.        The other folding line of each sheet 40 is defined by a
longitudinal row of slits 70 aligned approximately with the ends 48 of the
slits 44 nearest to the other longitudinal edge 72 of such sheet 40. The
folding line defined by the slits 79 and the edge 72 define another
longitudinal edge portion 74 of such sheet 40.        Furthermore, each
sheet 40 may have a break away line, which is defined by a transverse row
of perforations 80. The break away line enables such sheet 40 to be readily
broken into smaller sheets covering smaller arrays. 



Each sheet 40 is configured to enable it to be readily clipped onto the
cans 12 in one of the rectangular arrays by means of the machine 100.
Specifically, each sheet 40 is clippable onto the cans 12 in such manner
6  



that portions of the chimes 16 of the respective cans 12 extend into the
slits 42, 44 of the respective pairs, that each strip 50 fits, without
folding such strip 50, under portions of the chimes 16 of two adjacent cans
12 in the same rank, and that planar portions 52 of such sheet 40 between
the slits 42, 44 of the respective pairs cover substantial portions of the
openable ends of the respective cans 12. Additionally, the longitudinal
edge portions 64, 74 of such sheet 40 may be downwardly folded along the
folding lines. Advantages of clipping such sheet onto the cans in this
manner are explained in the Klygis et al patent.        The sheets 40 are
placed onto the rectangular arrays of cans 12, which are disposed with the
openable ends with the chimes 16 facing upwardly, in any suitable manner
providing that one of the sheets 40 over- lies the chimes 16 of the cans 12
of each array in such manner that the 



chime 16 of each can 12 is disposed in a centered position relative to the
slits 42, 44 of one respective pair. The sheets 40 may be manually placed.
Although mechanisms for placing the sheets 40 are outside the scope of this
invention, suitable mechanisms therefor are shown in Figure 1 and are
discussed below.        While the preferred embodiment of the invention
contemplates discrete sheets 40 being applied to the tops of cans, it is
contemplated that a continuous, interconnected supply of sheets could also
be applied in accordance with the invention.        As shown in Figure 1, a
rotary transfer device 110 and a sheet transfer conveyor 120 are used to
place the sheets 40 onto the rectangular arrays of cans 12, both being
similar to known apparatus. The rotary 



transfer device 110 is similar to the rotary transfer device disclosed in
Lashyro U.S.Patent No. 4,643,633 except that the rotary transfer device has
four transfer mechanisms, rather than a lesser number described in the
Lashyro patent. Each transfer mechanism of the rotary transfer device 1 10
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7  employs a vacuum cup to hold one of the sheets 40 while it is being fed
from a supply magazine 122 onto the sheet transfer conveyor 120. The sheet
transfer conveyor 120 transfers each sheet 40 onto the cans 12 of one of
the rectangular arrays.        As shown in Figure 1, the machine 100
comprises a primary conveyor 130 and a secondary conveyor 140. The primary
conveyor 130 comprises endless belts 132 operating on suitably spaced
rollers 134 and supporting successive arrays of cans 12. The secondary
conveyor 140 comprises one or more endless chains or belts 142 vertically
disposed relative to the plane of movement of cans and between belts 132 of
the 



primary conveyor 130 and operating on suitably spaced sprockets or rollers
144. The secondary conveyor 140 comprises spaced timing or registering
flights or cogs 146 extending from the belt or belts 142 of the secondary
conveyor 140, engaging certain of the cans 12 from below and inter-digited
in the spaces between adjacent cans of the arrays supported on the belts
132 of the primary conveyor 130, and defining "pockets" to register the
arrays of cans 12 in such manner that successive cans 12 are spaced
regularly in a longitudinal direction from each array to the next array.
The primary and secondary conveyors are arranged to be conjointly driven by
a motor M in a known manner.        The preferred embodiment of these cogs
146 in co-operation with the cans 12 is shown more clearly in Figure 7, in
which the cogs 146 are shown as engaging the cans 12 in the spaces between
the cans 12. An 



alternate manner of registering the cans 12 with a horizontally disposed
secondary conveyor is shown in Figure 8. In the alternate embodiment of
Figure 8, the arrays are registered by contact cogs 146[err]with sides of
the outer rows of cans 12.        Operation of the rotary transfer device
110 and operation of the sheet transfer conveyor 120 are coordinated with
operation of the primary
This is the replacement sheet     



8  and secondary conveyors to ensure that each sheet 40 is placed properly
onto the cans 12 of an under-lying array.        The sheet 40 over-lying
the cans 12 of each array supported on the belts 132 of the primary
conveyor 130 and registered by the flights 146 of the secondary conveyor
140 is placed onto the cans 12 of such array in such manner that the chime
16 of each can 12 is disposed in a centered position relative to the slits
42, 44 of one respective pair. Next, as 



described below, the over-lying sheet 40 is clipped onto the cans 12 of
such array.        Two pairs of transversely spaced wheels are mounted
above the rectangular arrays of cans 12 on the primary and secondary
conveyors, namely a pair of circular wheels 150 and a pair of lobed wheels
170. These wheels are disposed so that the circular wheels 150 engage each
sheet 40 placed onto one of the rectangular arrays of cans 12, as described
above, before the lobed wheels 170 engage such sheet 40.        Each
circular wheel 150 is disposed between an inner disc 152 and an outer disc
154, on peripherally spaced pins 156 extending between the discs 152, 154
so as to be transversely movable on the pins 156. Each circular wheel 150
has a limited range of transverse motion defined by the 



discs 152, 154. A coiled spring 158 is disposed around each pin 156,
between the outer disc 154 and the circular wheel 150, so as to bias the
circular wheel 150 toward an inner limit of the range. The discs 152, 154
with the circular wheel 150 disposed therebetween are journalled in the
machine 100, via a shaft 160 defining an axis, so as to be freely rotatable
about the axis.        The circular wheels 150 are arranged to engage the
longitudinal edge portions 64, 74 of each sheet 40 and to fold the engaged
portions 64, 74 downwardly, along the folding lines defined by the slits
60,70 in such manner that the folded portions 64, 74 are clipped beneath
the chimes 16                                                   This is the
replacement sheet 



9  of the outer cans 12 in the rectangular arrays being conveyed, by the
outer regions of the chimes 16 in the outer rows becoming associate with
the outer most slots 42, 44. Because each of the circular wheels 150 can
move outwardly over a limited range of transverse motion, two 



advantageous functions are served. Firstly, the machine 100 is operational
despite minor dimensional variations in the cans 12, in the sheets 40, or
both. Secondly, the circular wheels 150 tend to cause the folded edges 64,
74 to assume the contours of the cans 12 as the folded edges 64, 74 are
clipped beneath the chimes 16 of the outer cans 12.        The lobed wheels
170 are mounted on a shaft 172 journalled in the machine 100, in
transversely spaced relation to each other, so as to be conjointly
rotatable with the shaft 172. Each lobed wheel 170 is mounted to the shaft
172 via hubs including a hub 174 spacing the lobed wheels 170. A sprocket
180 is mounted on the shaft 172, at one end of the shaft 172, so as to be
conjointly rotatable with the shaft 172 and with the lobed wheels 170. A
timing chain 182 is engaged with the sprocket 180 and is connected to
another sprocket 184 (see Figure 2) which is driven directly 



or indirectly by the motor M driving the primary and secondary conveyors so
that rotation of the lobed wheels 170 is coordinated with operation of the
primary and secondary conveyors.        Each lobed wheel 170 comprises
eight uniform lobes 190 having curved edges 192 conforming generally to
circular arcs (see Figure 3) and being tapered on each side 194 (see Figure
4). The lobed wheels 170 are rotatable in such manner that successive lobes
190 engage successive strips 50 of successive sheets 40 so as to clip
successive strips 50 beneath the chimes 16 of successive cans 12 as
successive arrays are conveyed. The lobes 190 of each lobed wheel 170
engage the strips 50 in a respective one of the longitudinal lines on each
sheet 40.        Rotation of the lobed wheels 170 is coordinated with
operation of 
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the primary and secondary conveyors, via the timing chain 182 and sprockets
182, 184 to ensure that successive lobes 190 engage successive strips 50 of
successive sheets 40 to clip successive strips 50 beneath the chimes 16 of
successive cans 12 as successive arrays are conveyed rather than contact
areas of the sheets 40 not designed to be moved downwardly.        Because
the lobes 190 have curved edges 192, the lobes 190 engage and press
downwardly middle portions of the strips 50, as measured longitudinally.
Because the lobes 190 are tapered on each side 194, the lobes 190 engage
and press downwardly middle portions of the strips 50, as measured
transversely. Because the lobes 190 engage middle portions of the strips
50, rather than edge portions thereof, the strips 50 do not tend to twist
when engaged by the lobes 190. Rather, the lobes 190 deflect middle
portions of the strips 50 downwardly beneath the chimes 



16, without folding the strips 50.        It is important that the circular
wheels 150 engage the edge portions 64, 74 of each sheet 40 before the
lobed wheels 170 engage any of the strips 50 of such sheet 40. If the lobed
wheels 170 were first to engage, stresses imparted by the lobed wheels 170
to such sheet 40 could force the outer cans 12 apart through lateral forces
transmitted to the cans 12 by the edges of the strips 50, even beyond
tolerances available because of the limited range of transverse motion of
each circular wheel 150. The unrestrained lateral movement of the cans 12
could prevent the outer chime portions from being clipped or retained in
the outermost slits 42,44. However, by first engaging the edge portions 64,
74 of each sheet before the lobed wheels 170 engage the strips 50 movement
of the outer cans is restrained and the stresses caused by the lobed wheels
170 and any 



resulting outwards movement of the outer cans 12 merely result in bending
of the edge portions 64, 74 so that they have a somewhat longitudinally
corrugated form.                 The machine 100 is useful for clipping a
succession of the sheets 40 



onto a succession of rectangular arrays of cans 12, so as to produce
successive merchandising packages like the merchandising package shown in
Figure 6, at high speeds characteristic of modern filling and packaging
operations.           
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CLAIMS  1.   A machine for clipping a generally planar sheet (40) onto a
rectangular array of cans (12) of a type having an end with a chime
(16), wherein each sheet has multiple pairs of substantially parallel
slits (42, 44) extending longitudinally in longitudinal rows and
transverse ranks, at least one line of can stabilising strips (50)
disposed respectively between the pairs of slits (42, 44) defined by
slits (42) of the pairs in each respective row and by slits (44) of the
pairs in each adjacent row, the machine comprising:               (a) means
(140) for registering the array of cans in such              manner that
successive cans (12) are spaced regularly in a              longitudinal
direction and for conveying the array of cans (12) 



in the longitudinal direction with the ends with the chimes (16)
facing upwards and with the sheet (40) over-lying the chimes
(16) of the cans (12) in such manner that the chime (16) of
each can is disposed in a centered position relative to the
slits (42, 44) of one respective pair; and               (b) means for
clipping the over-lying sheet (40) onto the cans              as they are
conveyed in the longitudinal direction,              characterised in that
the clipping means comprise a pair of              circular, transversely
spaced wheels (150) arranged to              engage successive edge
portions of the sheets (40) and to              fold the engaged portions
in such manner that the folded              portions (64, 74) are clipped
beneath the chimes (16) of outer              cans (12) in the rectangular
arrays being conveyed. 



2.   A machine according to claim 1, comprising means (154, 156) for
mounting each circular wheel (150) to permit it to be transversely
movable over a limited range of motion and means (158) for biasing       it
towards an inner limit of its range.  3.   A machine according to claim 1,
wherein the wheels (150) are       resilient relative to the cans (12) so
that they are transversely       movable over a limited range of motion as
they contact the cans.    


