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This invention pertains to a machine and a related
method for clipping a succession of generally planar sheets
onto a éuccession of rectangular arrays of cans of a type
having an end with a chime. The sheets stabilise the
arrayed cans and cover substantial portions of the ends
with the chimes.

A generally planar sheet of paperboard or polymeric
material for stabilising a rectangular array of cans of a
type having an end with a chime and for covering substan-
tial portions of those ends of the arrayed cans |is
disclosed in EP-A-0,456,358 and US-A-4,974,726, herein-
after "Klygis et al patent", the disclosure of which is
incorporated herein by reference.

As disclosed in the Klygis et al patent, the sheet
has multiple pairs of substantially parallel slits, which
define can stabilising strips and longitudinal edge
portions. The sheet is described therein as clippable onto
the cans in the rectangular array in such manner that
portions of the chimes of the respective cans extend into

~—khe slits of the respective pairs and that each strip fits,

without folding such strip, under portions of the chimes of
two adjacent cans.

It is disclosed in the Klygis et al patenf that the
sheet may be clipped onto the cans in a manual operation or
in an automated operation, such as a rolling operation,
in which the strips are forced downwardly relative to a
planar portion of the sheet, for example by a cogged or
selectively actuatable roller, so as to snap beneath the
chimes of the édjacent cans. It also is disclosed therein
that the longitudinal edge portions may be simultaneously
or subsequently folded downwardly along folding lines
defined by certain of the slits.

According to a first aspect of this invention, a
method for clipping a generalgy planar sheet onto

rectangular arrays of cans of a ty e~hav1ng an §?dfylthg

Qe%"
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(a) meBi,Sheptdas Repl F‘?ng the array of cans in such manner that
successji \ paced regularly in a longitudinal direction and
for co ay of cans in the longitudinal direction with the

ends with the chinmes facing upwards and wi th the sheet over-I|ying t he
chinmes of the cans in such manner that the chinme of each can S

di sposed in a ckiherwhepeinttive shedet ihas tmulithipld padiref ofingsubstantially
respective paif; (D) . L ppi.ng. var- | yiLng. nto
the cans as thé?rgiﬂgel snéc%n\?eyggalln%{ hgéﬂl"g#\l??h%?g% g'lnl’ eicf{?ﬁ‘gﬁiglgg;’a?
charact eri sed ¥ewehand hEransverge pbapisneandtcokgrste oaepal inef afi reahar,
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portions of the_sheets £ old the,engaged portions in ,such
manner tha thff ity and . Yo Eiilgﬁeoggentgé‘?hpta&é'%hilﬁeseﬁf’h
outer cans in téspectiver eowaand dy &YTits dfeitige geadeyein each adjacent

row, and longitudinal edge portions and wherein the pairs

of slits are spaced in a longitudinal direction, the
method comprises the steps of: ’
10 (a) placing the sheet onto the cans of the rectan-

gular arrays in such manner that the sheet over-lies 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;

15 (b) registering successive arrays of cans in such
manner that successive cans are spaced reqularly in a
longitudinal direction and conveying the registered arrays
of cans in the longitudinal direction with the ends with
the chimes facing upwards; and

20 (c) ) clipping the over-lying sheet onto the cans of
each array as such array is conveyed by

- — (1) pressing successive edge portions of the sheet
downwards to fold them in such a manner that the folded
portions are clipped beneath the chimes of adjacent cans

® 25 being conveyed, and then
N (2) pressing successive strips of the sheet downwards
to clip them beneath the chimes of successive cans.
According to a second aspect of this invention a
machine for clipping a generally planar sheet onto a

30 rectangular array of cans of a type having an end with a
chime, wherein each sheet has multiple pairs of substan-
tially parallel slits extending and spaced longitudinally
in longitudinal rows and transverse ranks, at least one
line of can stabilising strips disposed respectively

35 between the pairs of slits and lateral edge portions
disposed between the outermost line of slits and the edge
of the sheet, the machine comprising:
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Quer a of notion and to be also biased toward an inner limt
of the range Preferably the machi ne al so i ncludes neans for pushing
the can stabilising strips beneath the chimes of adjacent cans which are

| ocat ed downstreamin the can conveying direction. This arrangenent and its

met hod of opzéfttlon ar fedASCEbRededidtelrdnE dhd) atray WL damst BNt such

application manﬁ;g 55h4a1'?8guccessnte cans are spaced regularly in a

Wﬂbf the circular wheels to be transversely novable

longitudinal direction and for conveying the array of cans
in the longitudinal direction with the ends with the chimes
5 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
10 cans as they are conveyed in the longitudinal direction;
is characterised in that the means for clipping
) comprises means for folding down the lateral edge portions
" of the sheet so that they engage the chimes of the cans and
means for pushing the can stabilising strips beneath the
15 chimes of adjacent cans, the means being located upstream
in the conveying direction from the means.

Preferably, the lobes have curved edges and are
tapered on each side to engage middle portions of the
strips, as measured longitudinally and transversely.

20 So‘as to accommodate such sheets having a number of
parallel lines of can stabilising strips, the clipping
- .,,h._x\ufchanism may comprise a like number of such lobed wheels.
The lobed wheels are spaced transversely to engage the
generally parallel lines of successive strips.
. 25 In a preferred embodiment, the clipping mechanlsm
comprises a pair of circular, transversely spaced wheels.
The circular wheels are arranged to engage successive edge
portions of successive sheets and to fold the engaged
portions in such manner that the folded portions are
30 clipped beneath the chimes of outer cans in the rectancjular
arrays being conveyed.

Preferably, the circular wheels are arranged to engage
the edge portions of each sheet before the lobed wheel
engages any of the strips of such sheet. It is useful for

35 each of the circular wheels to be transversely movable over
a limited range of motion and to be also biased toward an
inner 1limit of the range.
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1sS o &nbodi ment of an apparatus in accordance with this
| vent described with reference to the acconpanyi ng

dramnn Figure 1 is a sinplified, schematic view of the
machi ne; Flgure 2 is a fragnentary, gprspective view of two pairs of

A particular embodiment of a method and 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

5 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;
10 Figure 4 is a front elevation of a lobed wheel;

Figure 5 1is 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
15 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
20 shown in Figure 1; and
Figure 8 is a fragmentary, diagrammatic, plan view
. .h_~hfpowing an alternate embodiment of a conveyor of the
machine shown in Figure 1.
As shown in Figure 1, a machine 100 for clipping a
’ 25 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.
30 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.
Each rectangular array may have four, six, twelve,
twenty four, or a different number of cans 12. As shown in
Figure s, each rectangular array of cans 12 comprises

35

twelve cans, in three longitudinal rows and four trans-



V\/neé‘lh e by latﬁe machi ne, nanely two | obed wheel s and two
CII’CU Figure 3 is a side elevation of a | obed wheel;

gur eIevation of a | obed wheel; Figure 5is a _
fragnentary plan of the | obed and circul ar wheel s and two successive
sheets over-lying two successive a?rays of cans; . Figure 6 is a

f ragment ary erspect lye, Vi ackage conpri si ng
such an arr @ Q‘ ﬁée c%???%}?lﬁpﬁggﬁdwf‘gg g‘%’& caiges glat@Cheet
appl i ed thenplwa:dly Elt}mwgl? is asfpagfrenradythdltagamtelcm,ar@mm ew

:Eg%nlgn e Sﬁfgygﬁﬁafserérﬁdeén?@%%g?har&?E"ey%tl ﬁlb'%ngg(r&gn#%yl oe ol an
vi ew showi nglso used if each rectangular array has a different number
5 of longitudinal rows, possibly two longitudinal rows.

As shown in Figure s, 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

10 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

)y polymeric material, such as low density polyethylene, and
may be any of the carriers referenced in the Klygis et al

15 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,

20 such as low density polyethylene, is an alternative
material for such sheets 40. Each sheet 40, which may be
‘.Eiie-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
’ 25 be appiied 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

30 42, 44, are arrayed, substantially as the cans 12 are
arrayed, e.g. in a preferred embodiment in three longitu-
dinal 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
42, 44, the curved ends 46 of the slit 42 and the curved

ends 48 of the Sllt 44 point toward each other, as shown
in Figure s.

35
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an al tmmm m ment of a conveyor of the machine shown in Figure

1. in Figure 1, a machine 100 for clipping a succession of
general |y planar sheets 40 onto a succession of rectangular arrays of cans
12 of the type noted above constitutes a pgeferred enbodi ment of this

I nvention. The machi ne 100 produces a succession of simlar nerchandising
packages like the naisd)aedich BEeR&Ckodras oWl ura HEpI6E @an stabill&dhgcan
12 has a cylindri.cal %ide.mail 14t“$ach c?n 12 has, an enabl.e en whi ch
is its upper SkFLBF PR diBWTRIIEUAIRAY F10RGe |THE SiSEURPeIA GRS Pan

(not shown) meyriipsoper dn eelch Admet ednisdsttientopditabithhee miimber of ranks
in the array to be packaged. The strips 50 are disposed

5 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

10 longitudinal edges. The folding lines are defined respec-
tively 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

15 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
20 the ends 48 of the slits 44 nearest to the other longitu-
dinal edge 72 of such sheet 40. The folding line defined
by the slits 70 and the edge 72 define another longitudinal

edge portion 74 of such sheet 40.

Furthermore, each sheet 40 may have a break away line,

) 25 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

30 by means of the machine 100. Specifically, each sheet 40
is clippable onto the cans 12 in such manner 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

35
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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
contenplates discrete sheets 40 being applied to the tops

‘of cans, it is contemplated that a continuous, inter-

connected 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. The disclosure of Lashyro U.S. Patent No.
4,643,633 is incorporated herein by reference. Each
transfer mechanism of the rotary transfer device 110
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.
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diff cans 12. As shown in Figure 5, each rectangul ar array
of cgﬂg’!&m’ﬁmm s twelve cans, in three |ongitudinal rows and four

tr an IllIThe openabl e ends with the chinmes 16 face upwardly.

Al though it is preferred that each rectangul ar array has three | ongitudi nal
rows, this invention may be al so used if each rectangul ar array has a

di fferent nunmber afs |smowbudnnaFigumes, lposdiel yachibne od§iot LPTRY isess a
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and may be apneObrtiereaendtessrehainscer belthadd yersicaldly disposed

relative to the plane of movement of cans and between belts

This Sheet Has Been Replagd

132 of the primary conveyor 130 and operating on suitably
spaced sprockets or rollers 144. The secondary conveyor
10 140 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
15 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

20 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
. 25 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 of cogs 146’ with sides of the outer rows of cans

12.

30 Operation of the rotary transfer device 110 and
operation of the sheet transfer conveyor 120 are co-
ordinated with operation of the primary 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

i



pate hee‘HaSBeenl? oard, nore particularly point board, is a preferred
mat e ”’H’ neral |y planar sheets 40 applied to the rect angul ar
d&rra means of the machine 100. Afilled or unfilled

pol ymeric rraterl , such as |ow density polyethylene, is an alternative
material for such sheets 40. Each sheet 20, which may be die-cut, is
rectangul ar, except for rounded corners. Each sheet 40 is SI mlar to the

sheet il ustisatRHRGRA GBSEr ith&] FINS ha2KOfgisuch aFT3Xt éRt SHTH WANNRE
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paral | el slig#i¥2, Nekt Thagpalescnoibeditela®?, Z&he ayeerrinimgl sheet 40
substantsi al '%’s acslfﬁfecgagﬁto 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

10 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

15 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

20 each piﬁ 156, between the outer disc 154 and the circular
wheel 150, so as to bias the circular wheel 150 toward an

~\‘~i§ner 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

'. 25 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, aloﬁg the
folding lines defined by the slits 60, 70 in such manner

30 that the folded portions 64, 74 are clipped beneath the
chimes 16 of the outer cans 12 in the rectangular arrays
being conveyed, by the outer regions of the chimes 16 in
the outer rows becoming associated 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

i
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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 1lobed 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 the secondary conveyors so that rotation of the
lobed wheels 170 is co-ordinated 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 co-ordinated with
operation of 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.

In
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AlSth%ﬁ&hHﬁh@@ﬁwﬂ&mhas a plurality of can stabilising strips 50, in

| ongi Mﬁth t he nunber of such strips 50 in each |line
consi nunber of ranks in the array to be packaged. The strips
50 ar respectlvely between the pairs of slits 42, 44, in each

rank and are defined respectively by slits in two adj acent rows. Each strip
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:829: tﬂg: 22: 1fgge§ga§iele fx@dtdpngsls nbewovardiy me-ddrl@spmrﬂl@n§ If the
deflgned by =¥ Hm'gﬂ%?if nia érn(‘)%so recl‘i ﬁ]‘?%%%?%lg%}aiynggg%i?angtgefﬂé\?\} ?ﬁg?lhz
ends 46 of t1eo dre taperedrasteagh side 194, the lobes 130 engage and
5 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
10 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.
15 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
20 range of transverse motion of each circular wheel 150. The
unrestrained lateral movement of the cans 12 could prevent
-“Ege 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
’ 25 170 engége 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.
30 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
35 operations.



one1kg gﬁghna e 62 of such sheet 40. The folding line defined by the

S|It 62 define one |ongitudi nal edge portion 64 of such
sheet e other folding Iine of each sheet 40 is defined by a
Iong| slits 70 aligned approximately with the ends 48 of the

slits 44 nearest to the other |ongitudingj edge 72 of such sheet 40. The
folding line defined by the slits 79 and the edge 72 defi ne anot her

| ongi tudi nal edge portion 74 of suck gshaetr 40.s Furt hernore, each
sheet 40 may have a break away line, which Is defined by a transverse row
of perforations 80. The break away |ine enabl es such sheet 40 to be readily
br oken i nt oisnal |Zernstired s foeverlippisipl degearraydy planar sheet onto

rectangular arrays of cans (12) of a type having an end

5 with a chime (16) wherein the sheet has multiple pairs of
substantially parallel slits {42, 44) extending longitu-
dinally in longitudinal rows and transverse ranks, at
least one line of can stabilising strips (50) disposed
respectively between the pairs of slits (42, 44) and

10 defined by slits (42) of the pairs in each respective row
and by slits (44) of the pairs in each adjacent row, and
longitudinal edge portions (64, 74) and wherein the pairs

' of slits are spaced in a longitudinal direction, the
method comprising the steps of:

15 (a) ' placing the sheet (40) onto the cans of the
rectangular arrays in such manner that the sheet (40) over-
lies the chimes (16) of the cans (12) 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

20 pair;

(b} registering successive arrays of cans (12) in

: “‘\ngh manner that successive cans (12) are spaced regularly
in a longitudinal direction and conveying the registered
arrays of cans in the longitudinal direction with the ends

" 25 with the chimes (16) facing upwards; and
(c) clipping the over-lying sheet (40) onto the cans
(12) of each array as such array is conveyed by

(1) pressing successive edge portions (64) of the
sheet downwards to fold them in such a manner that the
folded portions (64, 74) are clipped beneath the chimes
(16) of adjacent cans (12) being conveyed, and then

(2) pressing successive strips (50) of the sheet

downwards to clip them beneath the chimes (16) of
\ Successive cans.
B2, A method according to claim 1, further comprising a
Step of controlling the pressing of the successive strips

(50) to ensure alignment with such strips (50).

[T T
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3. 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
5 and spaced longitudinally in 1longitudinal rows and
transverse ranks, at least one line of can stabilising
strips (50) disposed respectively between the pairs of
slits (42, 44) and lateral edge portions (64, 74) disposed
between the outermost line of slits (42, 44) and the edge
10 (62, 72) of the sheet, the machine comprising:
(a) means (140) for registering the array of cans
(12) in such manner that successive cans (12) are spaced
. reqgularly in a longitudinal direction and for conveying the
array of cans (12) in the longitudinal direction with the
15 ends with the chimes (16) facing upwards and with the sheet
(40) over-lying the chimes (16) of the cans 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; and

20 (b) means for clipping the over-lying sheet (40) onto
the cans (12) as they are conveyed in the longitudinal
~“_2}rection;

characterised in that the means for clipping comprises

means (150} for folding down the lateral edge portions (64,

’ 25 74) of the sheet so that they engage the chimes (16) of the

cans (12) and means (170) for pushing the can stabilising

strips (50) beneath the chimes (16) of adjacent cans (12),

the means (150) being located upstream in the conveying
direction from the means (170).

30 4. A machine according to claim 3, in which the neans
for pushing the can stabilising strips (50) cbmprise at
least one lobed wheel (170) provided with peripherally
arrayed lobes (190) and rotatable in such manner that
Successive lobes (190) engage successive strips (50) to
Clip them beneath the chimes of successive cans as ‘the
array is conveyed, and means (182) for rotating the lobed

¥heel (170) in a manner co-ordinated with operation of the .
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ThrsSheetHasB
N acf%hl mes 16 of the respective cans 12 extend into the

thay p

slits g' respectlve pairs, that each strip 50 fits, wthout
foldin under portions of the chines 16 of two adjacent cans
12 in the sarre rank and that planar portigns 52 of such sheet 40 between
the.slits 42, 44 of the respective pairs cover substantial portions of the
openabl e endsfeﬁl$heruagpeandvecmm Auiintg or{dl40), tiee PoAyreudthat

edge portionsfdeeddi 0b EBBP SQ‘:{%)“% eb%@waww Y2 gled(s6png the

fol ding lines, Advantages of clipping such sheet onto the cans in this
manner are expl ai fAdTRshine l@%&ﬁ%db’t‘ga opsl@im 4, wheprgdnshe slabesre

placed onto t¢uesdPHMNE UbdFved :D%T)S ahd aMe ehpireddi(anajednvesbnt he
openabl e ends th_the chines_ 1 aC| upwar dl n any_suitghl e manner
provi di n§ t hati e t6r SPEAIRCBAEINE RAFEIONDSOF h S RESIHS 3PoFne. cams 12
of each arraymeassned bathelonhhgdttutlimally and transversely
6. A machine according to claim 4 or 5, wherein each
sheet (40) has a plurality of generally parallel lines of
such strips (50) and wherein the clipping means comprises

10 a plurality, equal in number to the number of generally
parallel lines, of such lobed wheels (170) spaced trans-

- versely to engage the generally parallel lines of
) successive strips (50).
7. A machine according to any one of claims 3 to 6,

15 wherein the means for folding down the lateral edge
portions 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

20 beneath the chimes {(16) of outer cans (12) in the rectan-
gular arrays being conveyed.

e e _\8‘. A machine according to claim 7, comprising means (154,
156) for mounting each circular wheel (150) to permit it to
be transversely movable over a limited range of motion and

’ 25 means (158) for biasing it towards an inner limit of its
range.

9. A machine for clipping a succession of generally
prlanar sheets onto a succession of rectangular arrays of
cans of a type having an end with a chime, wherein each

30 sheet has multiple pairs of substantially parallél slits
extending longitudinally in longitudinal 1rows and
transverse ranks, at least one line of can stabilising
strips disposed respectively between the pairs of slits and
wherein the pairs of slits of successive sheets are

3%  similarly spaced in a longitudinal direction along each

sheet and from each sheet to the successive sheet, the
machine comprising: - '

Il llIlI i
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This Sheet Has Been Replaced T

chine 16 (utﬁmut I's disposed in a centered position relative to the
slits 42, pective pair. The sheets 40 may be manual Iy placed.
AIthough mechani snms for placing the sheets 40 are outside the scope of this
I nvent sui tabl e mechani sns therefor af@ shown in Figure 1 and are

di scus ed bel V\hlle he preferred enbodi nenf of _the invention
cont enpl at es gl derete shy Aé? eﬁp s}p?ﬁ"}ré?i ?‘bc‘f%%s’t%ﬁsaﬁ“agﬁng? FEPPs
cont enpl at ed inat!uahcmmﬁnotlsatlsu@mmtmsm gpafceshregulerilydial so

be applied 'naaQBQQQQﬂQﬁd@ﬂ'affgéﬂfﬁﬁ”gﬁéwf?r convef§n§heﬂﬂ f@gfhgﬂggdl1 a
rotary transfer device 110 and sheet trans conve aré_use

pl ace the sheBFE2¥§ Bt 63PRe PeEP&néBPgllt&P#&?§ Sﬂré§%§°§.‘2"1f§5‘t khBePRES
simlar t® knewahapad athibmedh€atihgl Yupwardly and with one such sheet

over-lying the chimes of the cans of each array 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
10 cans of each array as such array is conveyed in the
longitudinal direction, the clipping means comprising a
palr of circular, transversely spaced wheels arranged to
, engage successive edge portions of successive sheets and to
fold the engaged portions in such manner that the folded
15 portions are clipped beneath the chimes of outer cans in
the rectangular arrays being conveyed.
10. A machine for clipping a succession of generally
planar sheets onto a succession of rectangular arrays of
cans of a type having an end with a chime, wherein each
20 sheet has multiple- pairs of substantially parallel slits
extending longitudinally in longitudinal rows and trans-
.,\\\Lerse ranks, at least one line of can stabilising strips
disposed respectively between the pairs of slits and
wherein the pairs of slits of successive sheets are
25 simiiarly spaced in a longitudinal direction along each
? sheet and from each sheet to the successive sheet, the
machine comprising:
(a) means for registering successive arrays of cans
in such manner that successive cans are spaced regularly in
30 a longitudinal direction and for convefing the registered
arrays of cans in the longitudinal direction with the ends
with the chimes facing upwardly and with one such sheet
over-lying the chimes of the cans of each array in such
manner that the chime of each can is disposed in a centered
35 position relative to the slits of one respective pair;
(b) means for clipping the over-lying sheet onto the
cans of each array as such array is conveyed in the
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tranj‘{herS Is@BenREpladed simlar to the rotary transfer device disclosed in
Lashy . 4,643,633 except that the rotary transfer device has
four tﬂ‘ mmg@&osm rat her than a | esser nunber described in the
Lashyr .

transfer nechani sm q_fsthe rotary transfer device 1 10
This is the replacenent sheet

[ longitudinal direction; the clipping means comprising at
least one lobar wheel provided with peripherall¥ arrayed
lobes and rotatable in such manner that successive lobe.s
engage successive strips of successive sheets to clip

5 successive strips peneath the chimes of successive cans as
successive arrays are conveyed; and '

(c) means for rotating the lobar whee]: in :—:1 manner
co-ordinated with operation of the registering and
conveying means to ensure that successive lobes engage

10 successive strips of successive sheets.
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7 en;HZys a vacuum cup to hold one of the sheets 40 while it is being fed
fromafsupply nagazine 122 onto the sheet transfer conveyor 120. The sheet
transf @¢r conveyor 120 transfers each sheet 40 onto the cans 12 of one of

t he regtangul ar arrays. As shown in Figure 1, the machine 100
conpripes a primary conveyor 130 and a seddhdary conveyor 140. The prin@;y
conveypr 130 conprises endl ess belts 132 oper tEn on suitably spaced
rollerjs 134 and supporting successi%@§a¥+%y§—g+—tgns 12. The secondary
conveyor 140 conprises one or nore endl ess chains or belts 142 vertically

di spoged relative to thecplang,akWNRI™ Mpfof ANENMREHYRAN bel ts 132 of
t he .

5 A machine and related method for clipping a
succession of generally planar sheets (40} onto a
rectangular array of cans (12) of a type having an end with
a chime (16). Eéch sheet (40) has two lines of can
stabilising strips (50) defined by generally parallel slits

10 (42, 44) and two 1longitudinal edge portions (64, 74)
defined thereby. The array of cans (12) are registered in
such manner that successive cans are spaced regularly and
are conveyed with the sheet (40) over-lying the cans (12)
of each array. Firstly, transversely spaced wheels (150)

15 engage successive edge portions (64, 74) to clip such edge
portions beneath the chimes (16) of the outer cans (12)
being conveyed. Then, secondly, successive lobes (190)
of transversely spaced, lobed wheels (170) engage of
successive strips (50) to clip them between the chimes (16)

20 of adja;ent cans (12) as they are conveyed. The array of
cans (12) is registered relative to the rotation of the

© ~—~—.lobed wheels (170) so that the lobes (190) are centered in
the strips (50).

25

[Figure 2]}

-l




/
130 and operating on suitably spaced sprockets or gglers
Q@I r 140 conprises spaced timng or reglste
nding fromthe belt or belts 142 of the secondary °
Mertal n-of .the cans 12 from bel ow and i nter-digited
In the spaces betwe j acent] ch of the arrays supported on the belts
132 off the primary conveyor 13D, d defining "pockets" to register the
array$ of cans 12 in such manngrikhat successive cans 12 are spaced

regularly in a longitudinal difegfjon fromeach array to the next array.
The pyimary condary conveyei b are arranged to be conjointly driven by

AN manner . The praferred enbodi ment of these cogs
Wi th the cang ) nore clearly in Figure 7, in
%T_ ging fhe cans 12 in the spacds bet ween

p—p—

¥ ¢ shown a
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al ter'ate manner of registering the cans 12 wifh @ horizontal ly di sposed
secondary conveyor is shown in Figure 8. In the fisciee) ggi ment of? /<
Figure 8, the arrays are registered by contact ““h sides 1‘\3

the outer rows of cans 12. Qper ati on of nsfer device

110 and oper gégn sheet trngfer conveyor 120 ar /ﬂ dinated with
operation of Fq ' ' .
This is the rfepl*a shee
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and s edhis SkRkyHAS BEY RY 5 to ensure that each sheet 40 is placed properly

onto the c er | yi ng array. The sheet 40 over-|
the cans 1 @F!
conveyor 1

supported on the belts.132 of the primry
140 is placed onto the cans 12 of such array j

ed by the flights 146§gf t he sesgndary conveyor
s®¥h man¥er that the chine
rela jve to the slits

y
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descri ebver-lying sheet 40 is cli ppse o.n it “ﬁ%ﬂ@“’fﬂ&f SG
such u wo pairs of transversely spaded, vmeégjmﬁr@lﬁréhméupag»d A
above r arrays of cans 12 on the pri ry sefagrdatyto paged .=,
conveyors, nanely a pair of circular wheels 150 gh 34ng(sht pagsdedd. tohpaded .%.
170. These wheel s are di sposed so that th CI r cul a YECs 15pagedgage pagk ...
sheet_ 40 pl aced onto one of the rectangul arrays of cans 12, as descri bed

ciroh L Sposc ANy BRI OF RECEPEACHuLY

circ T5 7 and—armrott-et—ai-5&
154, shaced pins 156 extendi ng between the discs 152, 154
so as to be transversely novabl e on the pins 156. Each circular V\/neel 150
has a |in t edDesctption t r ansverse noti on defined by the

This invention pertains to a machine for clipping a generally planar
sheet onto a rectangular array of cans of a type having an end with a
chime. The sheet stabilises the arrayed cans and covers substantial

portions of the ends with the chimes.

A generally planar sheet of paperboard or polymeric material for
stabilising a rectangular array of cans of a type having an end with a chime
and for covering substantial portions of those ends of the arrayed cans is
disclosed in EP-A-0,456,358 and US-A-4,974,726, heréinafter "Klygis et al
patent”.

As disclosed in the Klygis et al patent, the sheet has multiple pairs
of substantially parallel slits, which define can stabilising strips and
longitudinal edge portions. The sheet is described therein as clippable onto
the cans in the rectangular array in such manner that portions of the
chimes of the respective cans extend into the slits of the respective pairs
and that each strip fits, without folding such strip, under portions of the

chimes of two adjacent cans.

It is disclosed in the Klygis et al patent that the sheet may be clipped
onto the cans in a manual operation or in an automated operation, such as
a rolling operation, in which th& strips are forced downwardly relative to a
planar portion of the sheet, for example by a cogged or selectively
actuatable roller, so as to snap beneath the chimes of the adjacent cans.
It also is disclosed therein that the longitudinal edge portions may be
simultaneously or subsequently folded downwardly along folding lines
defined by certain of the slits.

According to this invention a machine for clipping a generally planar

L i e wpxacement sheel .
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‘di scs 152, 154. A coiled spring 158 is di sposed around each pin 156,

bet ween the outer disc 154 and the circul ar wheel 150, so as to bias the
circular wheel 150 toward an inner limt of the range. The discs 152, 154
with the circular wheel 150 di sposed therebetween are journalled in the
machi ne 100, via a shaft 160 defining an axis, so as to be freely rotatable
about the axis. The circul ar wheels 150 are arranged to engage t he

| ongi t udi nal tio 4 e aged
por t1 ons. 64, ok P tebual afim B P ot 2 Aok Bvinb aBignd HEE AT
60, 70 i n suchchipis)eashéret ehble shekflBes Patiltiplenpaits of édbstantially paﬁlleb%n@at h
the chinmes 16 his is the
repl acement s@xtending 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:

(@) 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 aiso 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.

This is the replacement sheet
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9 of the outer cans 12 in the rectangul ar arrays bei ng conveyed, by the
outer regions of the chines 16 in the outer rows becom ng associate with
the outer nost slots 42, 44. Because each of the circular wheels 150 can
nove outwardly over a limted range of transverse notion, two

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 shest
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*fadvant ageous functions are served. Firstly, the machine 100 is operational
despite m nor dinensional variations in the cans 12, in the sheets 40, or
bot h. Secondly, the circular wheels 150 tend to cause the fol ded edges 64,
74 to assunme the contours of the cans 12 as the fol ded edges 64, 74 are
clipped beneath the chinmes 16 of the outef cans 12. The | obed wheel s
170 are nounted on a shaft 172 journalled®in the machi ne 100, in

otatabl o w th i e CarhreciaRgule? AT w1 Fye Blir Sy fuctipy il Fol pr Ao
172 via hubs yidrest MémBehBPcdnst13P 2@ sHbvri B Figlaps! 5\eaeh sedtdAguldr sprcket

180 is mounted on the shaft 172, at one end of the shaft 172, so as to be
conj oi nt 1y roohcansel 2icomprisess huelve 1gansano three longitudinaldroweand foar A

timng chain 182 is engaged-with th prock ad i e

anot her spr ocﬁ'@‘[‘s‘i%'ﬁe('%gggﬁ% 8pé5'§t3!§i %hq%l @hﬁ :tﬁgecﬁ'“gfe%?cﬁcfé;& ﬁb\ﬁgrc}lﬁ
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

This is the replacement sheet
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‘or indirectly by the motor Mdriving the primary and secondary conveyors so
that rotation of the | obed wheels 170 is coordinated with operation of the
primary and secondary conveyors. Each | obed wheel 170 conpri ses

ei ght uni form | obes 190 having curved edges 192 conform ng generally to
circular arcs (see Figure 3) and being tapered on each side 194 (see Figure
4). The | obed wheels 170 are rotatable in” such nmanner that successive | obes

successi vo ot PPpEicien e ot A T HHECSRR2 ind BT blokyl SR 2e o e s

successi ve ar Ba\soiftl owarE eattdothEncas @hewnliPOFiglreach | obed wheel 170

engage the strips 50 in a respective one of the longitudinal |ines on each
sheet 40. R ‘ation of the | obed wheels 170 is coordinated with
operation of so, 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 smalier 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

This is the replacement sheet
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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 explaiﬁed 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 couid 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 110

This is the replacement sheet
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the primary and secondary conveyors, via the timng chain 182 and sprockets
182, 184 to ensure that successive | obes 190 engage successive strips 50 of
successive sheets 40 to clip successive strips 50 beneath the chines 16 of
successive cans 12 as successive arrays are conveyed rather than contact
areas of the sheets 40 not designed to be noved downwardly. Because
the | obes 190 have curved edges 192, the {obes 190 engage and press

downwardly m ddl ortions of the strips 50, as neasured.longitudinally.
Becauce the | STIROVEDE vAtuUph updf RAId &t ob et Shests 44, g b & bRl frslye
and press dowppgi @ é(ue;fﬂhﬂ%é‘ga‘%ﬂ'ié 192Softo thaCsifddti tPanstEr cafveR#S1IEd The

transversely. Because 'the |Obes 190 engage m ddl e portions ‘of the strips

50, rather thsheetdtyangfer conweyarnt2@ dfansfdére each gheetod@ontmthe eadsti@ ofv st
when engaged Rat her, the | obes 190 deflect mddle

by t | ob 190.
portions of tﬂées‘{}ﬁhﬁgegén@&l VTS beneath the chines

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' 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 co-ordinated with operation of the primary

This is the replacement sheet
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‘16, without folding the strips 50. It is inportant that the circular
wheel s 150 engage the edge portions 64, 74 of each sheet 40 before the
| obed wheels 170 engage any of the strips 50 of such sheet 40. If the | obed
wheel s 170 were first to engage, stresses inparted by the | obed wheels 170
to such sheet 40 could force the outer cags 12 apart through | ateral forces
transmtted to the cans 12 by the edges of the strips 50, even beyond

tol erances avail,abl e hecause of the |limt r e.of .trans se notion of
cach o roul ar SBHaReoRd8Y Savra &5 posiis Bt R PErST ESRRL 2
coul d prevent ghitetHeEams b &Earpﬁhﬂéﬂ%q lapfaybei ng clipped or retained in
the outernost slits 42,44. However, by tirst engagi ng the edge portions 64,

74 of each sheet before the | obed wheels 170 engage the strips 50 npvenent
of the outer cans iloershest 40veridyingithe cangcekeach agay siippreed thanneel s

170 and any  peps 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 166. 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 journallied 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
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Tesul ting outwards novenent of the outer cans 12 nerely result in bending
of the edge portions 64, 74 so that they have a sonewhat |ongitudinally
corrugated form The machine 100 is useful for clipping a
successi on of the sheets 40
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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 shatft
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 co-ordinated 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 co-ordinated with operation of
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Figure 6, at high speeds characteristic of nodern filling and packagi ng
oper at i ons.
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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 engags,
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.
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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 filing 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.
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CLAIMS 1. A machine for clipping a generally planar sheet (40) onto a
rectangul ar array of cans (12) of a type having an end with a chine
(16), wherein each sheet has nultiple pairs of substantially parall el
slits (42, 44) extending longitudinally in |ongitudinal rows and
transverse ranks, at |east one line of can stabilising strips (50)

di sposed respectively between the pairs &f 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 conpri sing: (a) means
(140) for registering the array of cans in such manner t hat
successive cans (12) are spaced regularly in a | ongi t udi na

direction and for coFIely@g Zue arrayl® cans (12)
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in the longitudinal direction with the ends with the chinmes (16)
facing upwards and with the sheet (40) over-lying the chines
(16) of the cans (12) in such manner that the chine (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 3he cans as they are
conveyed in the longitudinal direction, characterised in that
the clipping neans conprise a pair of ~ &l rcubar, transversely
spaced wheel s (150) arranged to g £ssi ve edge

gaged portions

4) are clipped

he rectangul ar
o~

portions of the sheets (40) and to
i n such manner that the fol ded
beneath the chinmes (16) of outer
arrays bei ng conveyed.
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2. A machi ne according to claim1, conprising nmeans wnd20) _for
mount i ng ea I daln1(150) to permit it to be %@Gé@ﬁgéfﬁ%ﬂ

I : 1
novabl e ovef P{ 1.1 giﬁn’r de jof notion and means (158) for biasing it
towards an {npher limt of iftg range. 3. A machi ne according to claiml1,
wher ei n t hel whedl BSER3RI8 arle resilient relative to the cans (12) so
that they aye} transversely novabl e over a |imted range of notion as
t hey contact the cans. 1

CAN PACKAGING METHOD AND MACHINE

Description

This invention pertains to a machine for clipping a generally planar
sheet onto a rectangular array of cans of a type having an end with a
chime. The sheet stabilises the arrayed cans and covers substantial

portions of the ends with the chimes.

A generally planar sheet of paperboard or polymeric material for

stabilising a rectangular array of cans of a type having an end with a chime

" and for covering substantial portions of those ends of the arrayed cans is

disclosed in EP-A-0,456,358 and US-A-4,974,726, hereinafter "Klygis et al
patent”,

As disclosed in the Klygis et al patent, the sheet has muiltiple pairs
of substantially parallel slits, which define can stabilising strips and
longitudinal edge portions. The sheet is described therein as clippable onto
the cans in the rectanguiar array in such manner that portions of the
chimes of the respective cans extend into the slits of the respective pairs
and that each strip fits, without folding such strip, under portions of the
chimes of two adjacent cans. -

It is disclosed in the Klygis et al patent that the sheet may be clipped
onto the cans in a manual operation or in an automated operation, such as
a rolling operation, in which the strips are forced downwardly relative to a
planar portion of the sheet, for example by a cogged or selectively
actuatable roller, so as to snap beneath the chimes of the adjacent cans.
It also is disclosed therein that the longitudinal edge portions may be
simultaneously or subsequently folded downwardly along folding lines

defined by certain of the slits.

According to this invention a machine for clipping a generally planar



