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PACKAGHNGMACHHNE-OR MUL THPACKS Thi s i nvention—r+etates to a
packagi ng machi ne whi ch " is especially suitable for processing

mul ti packs of articles such as beverage containers fromblank formto

5 conplegﬁgmiﬁbbed cartons. The machine is readily ncéﬁ&kﬁ@ﬁ?'e to
accommodate a W de range of carton sizes W t hout unduetT e Del ng

taken to adapt the nachine from rgngiag one size of carton to running
a different size of carton. 10 One aspect of the present

I nvention provides a packagi ng machi ne for packaging articles such as
bever age containers or the like into cartons, having a carton
conveyor for conveying an PRERAGINE MACHINEN FORr MUDTI+PRCKS machi ne, an
article infeed for directing articles along an

This invention relates to a packaging machine which
is especially suitable for processing multipacks of
articles such as beverage containers from blank form to

5 completed filled cartons. The machine is readily
adjustable to accommocdate a wide range of carton sizes
without undue time being taken to adapt the machine from
running one size of carton to running a different size of
carton.

10 One aspect of the present invention provides a
packaging machine for packaging articles such as beverage
containers or the like into cartons, having a carton
conveyor for conveying an open-ended carton through the
machine, an article infeed for directing articles along an

15 infeed path toward the carton conveyor, and an article
group-forming conveyor comprising a plurality of spaced
metering bars moving along the conveyor for intersecting
the infeed path to separate articles into groups of
predetermined pattern, wherein the metering bars at a

20 first end of the group-forming conveyor are disposed away
from cartons on the carton conveyor and, during movement
along the group~forming conveyor, are moved laterally to
extend at least partially between adjacent ones of the
cartons.

25 Another aspect of the present invention provides a
packaging machine for packaging articles such as beverage
containers or the like into cartons, having a carton
conveyor for conveying an open-ended carton through the
machine, an article infeed for directing articles along an

30 infeed path toward the carton conveyor, and an article
group-forming conveyor comprising a plurality of spaced
metering bars moving along the conveyor for intersecting
the infeed path to separate articles into groups of



15 i nfeed path toward the carton conveyor, and an article
gr edp- f or m-pRg conveyer—eefpr+-srg—a—pl ur al iy—ef spaced————netering bars

novi ng al ong the conveyor for intersecting the infeed path to
separate articles into groups of predeterm ned pattern, wherein the
met eri ng barﬁuﬁkuﬁuﬁ first end of the group-form ng conveyor are

di sposed away fromcartons on the carton conveyor and,

novenent al ong the group-formng conyeyor, are noved Iaterally to
extend at |east partially between adjacent “ones of the cartons. 25
Anot her aspect of the present invention provides a packagi ng machi ne
for packaging articles such as beverage containers or the like into

cartons, havi ngpne@aﬂ:émned patterngywheif@in Al QYrioup-TBrAPRY- SORPEy Sl t on

t hrough the a%lébanpﬁ@ﬁgr L g#glégfgfdcé&rm@sr g‘cé% gt ?%%’Iéecl £, ga'l ong

an. 30 |nfeed p carton conveyor, and
group-forning c ég@#emqamagsngeanw@%mhqbbf mouated to seleeted i ng bars

novi ng al ong t heénédroe e fdairrigirs $ACA | piedeternilned gaiesﬂnpath to
separate articles into groups of WO 96/ 30

PCT/ US96/ 04053 .
5 An embodiment of the invention will now be describead,

by way of example, with reference to the accompanying
drawings in which:-

Figure 1 is a general schematic layout of a packaging
machine according to the invention;

10 Figure 2 is a schematic plan view of a known article
metering system for end-loading cartons;

Figure 3 is a schematic perspective view showing
further detail of the machine shown generally in Figure 1;

Figure 4 is a side elevation of the machine shown in
15 Figure 3;

Figure 5 is a top plan view of the machine shown in
Figure 3;

Figure 6 is an end elevation as seen from the infeed
end of the machine shown in Figure 3;

20 Figure 7 is a schematic perspective view of the
metering and loading section of the machine;

Figure 8 is a plan view of the arrangement shown in
Figure 7;

Figures 9 and 10 are a first and second perspective
25 views of a metering bar and carrier incorporated in the
metering and loading section of the machine;



-2- | predeterm ned pattern, wherein the group-form ng conveyor

f ort-her—econpr+ses—a—seri es ef—earri-e+s—povi ng—hereal ong, —+the-

nmet ering bars being detachably nounted to sel ected ones of the
carriers in a predeterm ned pattern. 5 An enbodi ment of the

i nvention Wy e descri bed, by way of exanple, with reference to
t he acconpanyi ng drawi ngs i n which:- . Fig

general schematic |ayout of a packaging .. hachine according to the

i nvention; 10 Figure 2 is a schefafi pl an view of a known
article metering systemfor end-I|oading cartons; _ Fi gure
3 1s a schematic perspective view show ng further detail of the

machi ne shown gener ®ilgarien 1k §sr & dchematic perspechtiodl 9@idwi 8f o8 06
elevatlon of 1 Nehd" BN ug" Bl h "adBenb il ¢t The machine;

Figure 12 is a perspective view of the drive and
adjustment means of the assembly shown in Figure 11;

5 Figure 13 is a schematic end view of the main lug

chain assemblies of the machine adjusted to process a wide
carton;

Figure 14 is a view similar to Figure 13 but showing
the main lug chain assemblies adjusted for a smaller width
10 package; and

Figure 15 is a schematic end view of the machine
showing only one of the main lug chain assemblies in an
operative position.

Referring to the drawings, Figure 1 shows a machine
15 according to the invention in schematic form for erecting
cartons and filling the cartons with articles such as
beverage cans, bottles and the like. The machine
comprises, in series, a hopper 10 adjacent to infeed end
of the machine, in which carton blanks to be processed
20 through the machine are stored and fed to a feeding and
erecting station 12, 12a at the infeed end of the machine.

The main carton conveying and filling line 14 of the
machine comprises a pair of spaced side by side main
parallel lug chain assemblies 16, 18 each of which

25 includes a pair of endless lug chains 16a, 16b and 18a,
18b respectively, which carry an endless series of carton
conveying lugs ‘L’. The lugs of one chain are adjustable
with respect to the lugs on the adjacent chain so that the
distance between the lugs on one chain from those of the

30 lugs on the second chain of the pair can be adjusted
depending upon the size (breadth) of carton to be



Figure 5is a top plan view of the nachine shown in Fi gure 3;
Fi-gure 6—+s—an end -elevat+enr—as seen-from t he—+nf eed end of the

machi ne shown in Figure 3; 20 Figure 7 is a schematic perspective
vi ew of the metering and | oadi ng section of the machi ne;

Figure 8 is ?bagiyieM/of t he arrangement shown in Fi ’

Figures 9 an o re a first and second perspective 25 v*éﬁ@é%#b%?
metering bar and carrier incorporated in the_ nmet eri ng and | oadi ng
section of the machine; WD 96/730263
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conveyed. Adjustment is described in more detail with
reference to Figures 11 and 12.

An article infeed assembly 20 is provided alongside

the upstream end of one of the lug chain assemblies 16 and

5 comprises a series of guides 22 which converge towards the
conveying and filling line 14, a series of infeed
conveyers 24 and 26, and an article group-forming conveyor
28 by means of which the cans to be loaded into cartons
processed along the conveying and filling line 14 by the

10 lug chain assemblies are directed towards the open ends of
the carton. 1In general terms, the particular technique by
which the beverage cans are grouped or metered within the
divergent guides as they pass across the infeed conveyors
is known from EP 0 017 333 although the particular

15 metering elements and their operation in the present
machine have not hitherto been disclosed.

The metering or grouping function is achieved by an
endless series of metering bars 'm’, described in more
detail with reference to Figures 7 to 10 and which

20 interrupt the infeed path of the articles within the
convergent guides alongside the adjacent lug chain
assembly 16 to group and ultimately to cause the articles
to be end-loaded into the cartons passing along the line
14. A packaging machine which incorporates metering bars

25 which extend across the full width of a carton conveying
and filling line of a packaging machine is disclosed in
the aforesaid European Patent 0 017 333. However, by way
of illustration, the metering function of such metering
bars is considered more specifically with reference to

30 Figure 2. Figure 2 shows, schematically, the function of
metering bars to end-load groups of cans ‘c’ into a series
of cartons. The cartons ‘ct’ are held between and
conveyed by an endless series of metering bars ‘b’ moving
over a support platform 'p’. The cans °‘c’ are conveyed

35 towards the carton feed path ‘f’' with convergent guides



- 3- | Figure 11 is a schematic perspective view of one of

t ke mai nmt+oug—charm—assenbl | es—of t he—achi ne—— ~Fgure—12 is a
perspective view of the drive and adj ust rent means of the assenbly
shown in Figure 11; 5 Figure 13 is a schematic end view of the
mai n | ug wo ok assenblies of the machine adjusted to W%’ wi de
carton; Figure 14 is a viewsimlar to Figure OW ng
the main lug chain assenblies adjusted foQr ga_smaller width 10 package;
and Figure 15 is a schematic end view of the machine

showi ng only one of the main lug chain assenblies in an operative
posi tion. Referring to the draw ngs, Figure 1 shows a machi ne

15 accor di _ng‘q’o. t Itheé medetriog barschehetiave fvt!dr?ef-ehapéacbhas ‘w’
SortPas nd {ho . SRR A ) S 18R ! AU
adj acent to i nfX8pLe,@ metered group of cans, in this illustration six
cans, for loading. Ultimately, the forward movement of
5 the metering bars in the feed direction ‘f’' in conjunction
with the convergent guides ‘g’ causes each group of cans
so metered to be corralled into the open end of an
adjacent carton ‘ct’. A similar mirror image arrangement
exists on the opposite side of the centre line x-x in
10 which the metering bars extend across the feed path.
However, in the present machine the cartons are conveyed
not by metering bars but by the lug chain assemblies or at
least one of them with the endless series of metering bars
operating alongside one or perhaps both of the lug chain
15 assemblies as described later.

Downstream of the loading station the machine
comprises an end flap closing station 30 which includes
rotatable closure wheels 32 and fixed end flap closure
guides 34. A gluing station 36 is provided adjacent the

20 downstream end of the end flap closing station followed by
end flap side compression belts 38 which hold the glued
end flaps together while the glue applied at station 36
sets.

A machine according to present invention is

25 adjustable in a number of respects so as to be able to
process cartons containing numerous configurations of
groups of cans to create a range of carton size from a 4-
can carton (2 x 2) to a 30-can carton (6 x 5) without
undue amocunts of downtime being spent in adjusting the

30 machine. 1Indeed, the machine can be readily adapted to
process cartons to produce a wide range of cartons having
numerous can group configurations.

The specific significant elements of the machine are
now described in more detail.



of t'he machine, in which carton blanks to be processed 20 t hrough the

maehi-re—are—st or ed anrd—+ed-to a feedtng and —— erect+ng—station 12, 12a
at the infeed end of the nachi ne. The main carton conveyi ng
and filling line 14 of the machi ne conprises a pair of spaced side by
si de main rallel lug chain assenblies 16, 18 each o |

I ncl udes a pylol"g‘?z‘indl ess lug chains 16a, 16b and 18a, Wlﬁg
respectively, which carry an endl ess series, of carton conveyi ng | ugs
"L'. The lugs of one chain are adjustable wWith respect to the lugs on
t he adjacent chain so that the di stance between the lugs on one chain
fromthose of the 30 | ugs on the second chain of the pair can be

adj ust ed depenrefgriimg irstsitoe Figueadth) ©f sardB b khe

Y5196/30263 drawings, at the infeed end of the £§§%5ﬁ§Q5gﬂ92§der
: assembly 12 comprises a rotary feeder 40 provided with an

annular series of vacuum cups 40a positioned beneath the

5 feed path ‘fp’ of cartons to be processed through the
machine. Feeder 40 is located adjacent a pair of parallel
side by side carton blank transfer belt assemblies 42 and
44. The feeder 40 collects successive single cartons from
the hopper supply 10 and transfers them into a horizontal

10 position in which they are taken up between the transfer
belt assemblies and moved downstream towards the carton
cpening assembly 12a in the feed direction of the machine.
The lowermost belts 42a and 44a of each of the carton
transfer belt assemblies are constructed as vacuum belts

15 so that as the carton leaves the nip between the upper
belts 42b, 44b and the lower belts 42a, 44a, it is
retained in flat collapsed condition against the face of
the lower vacuum belts. The carton is moved under the
operative paths of a twin overhead rotary carton opening

20 device 46 and an overhead vertically disposed lug chain 48
and into the operative paths of a pair of parallel side
lug chain infeed assemblies 50 and 52 respectively.

The twin overhead rotary carton opening device also
includes a series of vacuum cups 46a which are constrained
25 to face in the direction of the adjacent exposed carton
(top) panel and engage that panel so that when vacuum is
applied the exposed upper panel is moved upwardly away
from the opposed panel which is held against the lower
vacuum belts 42a, 44a. The panel is moved into the path
30 of movement of both the vertical overhead lug chain 48 and
the pair of infeed side lug chains 50, 52. The side 1lug
chains operate in a substantially horizontal plane
alongside each of the carton transfer and vacuun belt
assemblies 42, 44 between which the overhead vertical lug
35 chain 48 is disposed.



conveyed Adjustnment is described in nore detail with reference to
Frrgur-es—t—ard—32 ~  An-arti-cl e ihteed assenably 20—i-s—provided
al ongsi de t he upstream end of one of the lug chain assenblies 16 and
5 conprises a series of guides 22 which converge towards the

conveyi ng an§¥f| ling line 14, a series of infeed conveyers 24 and
26, and an a 263 oup- forn1ng conveyor 28 by neans RFT/A684053 he
cans to be |l oaded into cartons processed al ong the conveyi ng and
filling line 14 by the 10 | ug chain asSefblies are directed towards the
open ends of the carton. In general terms, the particular technique
by . whi ch the beverage cans are grouped or netered within the

from BP0 017553 o) (ha sRak) 136 GRELAR 50,520 thaNb0uPhaan lug dmdlON i1

rom 0 e cul ar i
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netering bars ' drect@sar chetohna ﬁ%t the ﬁ@%&%h n&%tgﬁrﬁﬂ Gﬁﬁﬁhﬁ‘) Fi gures
e articles
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in the af eofeshati Earbtorais Raigaged byl 1ugd3sotioandcsze hyameiled by

10 the side lug chain assemblies 50, 52. The initial carton
set-up by the rotary opening device 46 is such that the
loading and trailing faces of the carton hinge against the
feed direction, ie. hinge upstream. The speed of the
upper lug chain assembly 48 is set to be somewhat slower

15 than the side lug assemblies so that the carton, whilst it
is conveyed by both the overhead and side lug assemblies,
it is in effect ‘squeezed’ so that the carton is fully
squared up into its fully set up condition ready for
loading.

20 As the carton leaves the downstream end of the
overhead and side lug chain assemblies it is engaged
against its trailing face by the moving lugs L of the main
carton conveying lug chain assemblies 16, 18 (or at least
one of those assemblies depending on the size of the

25 carton being processed). For the purpose of this part of
the description, it will be assumed that the carton size
is such that both the main lug chain assemblies are
employed to convey the open ended carton through the
machine for loading. End-lcading of the cartons is

30 achieved by the cooperation between the can infeed
conveyors 24 and 26 and group-forming conveyor 28, the
convergent guides 22 and the metering bars ‘m’ at the
article infeed assembly.

Reference is now made to Figures 7 and 8 which show
35 schematically the way in which loading of the cans into



of illustration, the netering function of such netering bars is
consi dered—nore spectfteal | y wth—reference t6-30 Fi-go+e—~2. Figure 2

shows, schematically, the function of netering bars to end-Ioad
groups of cans 'c' into a series of cartons. The cartons 'ct' are
hel d betmeen and conveyed by an endl ess series of netering bars 'Db'
movi ng W8IEI023 support platform'p'. The cans 'c' are Wﬂ%ﬂﬁ%S
towards the carton feed path 'f' with convergent gui des WO
96/ 30263 8 =7 PpCT/ US96/ 04053

- 5- "g'. The netering bars 'b' have wedge-shaped ends 'w

whi ch gradually enter the can infeed line '|I' so as to Create a

metered group e GpEn ddast lBieS th! &t Eewd oI dchieved. ﬁénaeséﬁbéd)ad' ng.
UItlnater, the f.or terlng bars |n the f eed

enen
direction 'f' THR Wa{fif °8nt° hg“ﬁ?t?t’ tﬂbe o BELreiPleyyses
each group of tﬁukﬁown in @odifferent tmether iy el adranqemehe e rwhdich of an

adj acent cart oflevéritnetdsy TnvBivEs' & et fBUSAMAR9EHE bars gradually
5 to interfere with and pass across an infeed line of cans
which are constrained to move between guides which
converge towards the carton feed path. As can be seen by
reference to Figures 7 and 8, in this way the shaped ends
of the metering bars ‘m’ gradually create a group of cans
10 between adjacent bars which, by virtue of the convergent
nature of the guides, are corralled into the open ends of
the carton disposed alongside adjacent metering bars. 1In
the present embodiment of the invention the metering
function is carried out along one side only of the machine
15 and, therefore, an endless series of metering bars is
required to move across the convergent guide section 22 of
the article infeed section 24-~-26.

The spacing between adjacent metering bars is

dependent upon the size of the cans and the number of cans

20 to be placed into each group. To facilitate adjustments
of the machine to lcad different carton and/or can sizes,
the metering bars are detachable as described in detail
herein. Thus metering bars ‘m' may be removed and/or
metering bars of different sizes may be substituted to

25 prepare the machine to package different cans and/or
cartons.

To this end, group-forming conveyor 28 includes an
endless series of detachable and retractable metering bars
‘m’ which are carried by two sets of paired chains and

30 sprockets 54, 56. The cartons for loading are carried

along the main lug chain assemblies. At the upstream end
*EU' of the metering bar assembly, the bars are required
to move around sprockets 54 into operative position with
clearance from the immediately adjacent ends of the carton

* »

35 end flaps. However, in order to ensure that the cans °‘c



exi sts on the opposite side of the centre line x-x in 10  which the

met-er i rg—bars—extenrd—acr oss—the f eed—pat h. Howewver, in-the present
machi ne the cartons are conveyed not by netering bars but by the |ug
chain assenblies or at | east one of themw th the endl ess series of
netering bars operating al ongsi de one or perhaps both of the |ug
chain 15 WOWABIBes as described |ater. DowPCInER6w403 t he

| oadi ng station the nachine conprises an end flap closing station 30.
whi ch i ncl udes rotatable closure wed s 32 and fixed end flap cl osure
guides 34. A gluing station 36 is provided adjacent the 20 downst r eam
end of the end flap closing station followed by end flap side

conpr essi on bel 3 ' I e, e end flaps together while
the gl ue appli e %Iéégégé%;#¥;§gdgg 1g§§§€he adjaddiit cargﬂnﬁacﬁ ne &B€or di ng
to-present inveHtbeard ends of Lhieunehering rbars shnrldober dopated so as to

be able to bewmesﬁjhﬁd&n&aﬁfﬁhéianﬂad_wrﬁ?)‘ﬁd“eoﬁghguéﬂ&i ggﬁpﬂrton
groups of cans r e carton size froma i— _
(2 x 2) to a 305-’8%1%%%?%013' (sgg%og ean. ?ﬂ%u‘f‘a"s are Rrawer ¥oghédedt dBntine
bei ng spert in efeBtih@adenpddsh thishiae. the midetinghbarachinhemovwa be
readi |y adapt edddwnstream Rioye®herCaitRNehd TaFtAHLO @ W dRer i‘{ilﬁﬁa% cartons
havi ng nuner ous gg? 3&&&g.congl uratlons.t ined t e specific
si gni fi cant el TR s?ﬁﬁ <, APHe g are constraine © move 1inwardly
between adjacent cartons by virtue of a cam and follower
arrangement 68, 69 until the loading process is complete
10 at the downstream end ‘DE' of the assembly, whereafter,
the metering bars are gradually brought back into their
original position for return upstream in the return path
of the metering bar assembly. The specific details of a
detachable and retractable flight bar used in this
15 embodiment of the machine is shown in Figures 9 and 10 of
the drawings, to which reference is now made.

Referring now to Figures 9 and 10, details of the
retractable and detachable metering bars is shown. Each
metering bar ‘m’ includes a bar element 58 having an

20 outboard wedge-shaped end 58a and a downwardly dependent
key 60 of substantially T-shaped cross section which
engages in a complementary key-way 62 provided in a
carrier 64. A series of carriers 64 are mounted along the
carrier chain drive, which incorporates the twin chain and

25 sprocket assemblies 54, 56. The carrier includes spring
loaded shafts 66 so that the carrier can be resiliently
moved transversely of the direction of movement along the
carrier chain drive. The base of the carrier includes a
cam follower 68 which engages in a suitably shaped cam

30 track 69 (shown schematically in Figure 8) alongside the
carrier chain drive to cause the metering bar unit
comprising the carrier and the metering bar itself to move
inwardly between a pair of adjacent cartons being
processed through the machine during the metering and

35 loading process and, thereafter to be retracted so that
the metering bar can return along the return path of the



now described in nore detail. WD 96/ 30263
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Referring first to Figures 3, 4, 5 and 6 of the drawi ngs, at the

i nfeed end of the machine the feeder assenbly 12 conprises a rotary
feeder 40 provided with an annul ar series of vacuum cups 40a
posi ti oned MORSBI3the 5 feed path 'fp' of cartons to SRS ¢

t hrough t he machi ne. Feeder 40 is |ocated adjacent a pair of parallel
side by side carton blank transfer belt as¥rblies 42 and 44. The
feeder 40 collects successive single cartons from t he hopper supply
10 and transfers theminto a horizontal 10 position in which they are

taken up betveqiuidis iy B33 Bhain assiiftbly A5 eRSrang MR Chdl st eam

towards the carton_, openi_.ng ass 12a in the,feed direction of the
machi ne. HoRR4 1y, SeTaChepFram ;5EE SRFEMET DY BLIALBILY fisendaging

transfer belt aktsekEy &xrom ¢heonstrrier dkpaysac Suchbdétachment between

metering bars and carriers is desirable to adjust the
5 spacing between adjacent bars in accordance with the size
(breadth) of carton being processed. Selected ones of the
metering bars may be removed or added to adjust machine
pitch, while different size metering bars may be
substituted to vary the size of the space between adjacent
10 metering bars.

The cartons themselves are conveyed through the
machine by means of the lug chain conveying assemblies 16,
18. Each of these assemblies includes a pair of lug
chains which are adjustable relative to one another. One

15 such assembly is shown in more detail with reference to

Figures 11 and 12 which may be assumed to show the
arrangement with reference to main lug chain assembly 16.
Assembly 18 is of similar construction.

The lugs identified as L1 are driven by lug chain 16a

20 and the lugs identified by reference L2 are driven by lug
chain 16b in the same assembly. Lug chain 16a is driven
by servo-motor M1l (Figure 12) and lug chain 16b is driven
by servo-motor M2. Motor Ml drives shaft 1 and sprocket 1
and motor M2 drives shaft 2 which in turn serves as a

25 transmission for sprocket 2. The two drive sprockets S1
and S2 are disposed on the same shaft. Sprocket S1 is
firmly keyed to shaft 1 whereas sprocket S2 is carried by
shaft 1 but is rotatable with respect thereto by shaft 2.
Sprocket S1 carries lug chain 16a and sprocket S2 carries

30 lug chain 16b. In Figure 11 of the drawings, the lug
chains are adjusted so that the distance between adjacent
lugs L1, L2 is egual and this would be a typical
configuration reguired for a relatively small carton.
Larger sized cartons are accommodated when the spacing

35 between the adjacent lugs of the separate chains are
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15 so that as the carton | eaves the nip between the upper bel ts
é2b, 4d4b—eand—the—tower belts—42a, 44a—it Ii5— retatned i-A—ftat-
eol | apsed condition agai nst the face of the | ower vacuum belts. The
carton is noved under the operative paths of a twin overhead rotary
carton opening 20 device 46 and an overhead vertically di sposed |ug
chain 48 WO95R63 nt 0 t he .operative paths of a pair of par &E

| ug chain infeed assenblies 50 and 52 respectively. The twin
overhead rotary carton opening device al 011 = i ncl udes a series of
vacuum cups 46a which are constrai ned 25 to face in the direction of the
adj acent exposed carton (top) panel and engage that panel so that

phen vacuum i s ninimiB8; | fmidi® vHEAOIRE &agsrﬁfaﬁeém 1P\ Wit ypavay

fromthe opposed pane mhlc gai ns vacuum be
42a, 44a. The piREP akubment W#ﬁ*b%lb‘ﬂﬁh"%c aip;leR khamtthe spacinghe
vertical overhebdtwegnciaccegdivindug pairshéspatra afaxivheedtcialddwughehai ns

olane | ol ofpehfest wiel Ytkai” AbSubindnt P8 SRR iy O #
assenbl i es542, AHCEEPGEEhPQWﬁQ91ﬁﬁﬁ?05@9$ﬁ§§dt9éﬂ?Y%éﬁh¢LRP%iPS 162railfP48 | s
di sposed. relative to one another whereas in normal operation the

chains 16a and 16b are driven in synchronism by the servo-

motors. Appropriate control circuitry for the motors (not

shown) including a programmable control device is provided

10 to carry out this operation. It will be understood by

those skilled in the art how such controls can be

constructed and programmed to carry out the operations

described herein.

In order to provide for the adjustability between the
15 main lug chain assemblies 16, 18, as opposed to the
adjustability between adjacent lugs within each unit, 1lug
chain assembly 18 remote from the article metering and
loading side of the machine is adjustable transversely
towards and away from the other assembly 16 alongside the
20 article infeed station which is fixed relative to the
article infeed assembly 20.

Thus, with reference to Figures 13 and 14, lug chain
assemblies 16, 18 are shown in Figure 13 at the maximum
spacing apart for supporting and conveying larger sized

25 .cartons. Lug chain assembly 18 is moved transversely
towards and away from lug chain assembly 18 by screw
driven slide guides (not shown but which are known per
se}. In the arrangement shown in Figure 13, retractable
support platforms 70, 72 are provided to give additional

30 support to the underside of a carton ‘ct’ intermediate the
lug chain assemblies 16 and 18. These support platforms
are carried by arcuate rods 74, 76 which move in guides
78, 80 and which include a series of teeth which mesh with
screw threaded adjustment shafts 82 and 84 respectively.

35 Thus by rotating the adjustment shaft the guide rods can
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o 7= The—srde—+ug-chai ns 50, 52—tHe over head—+ug chain

and the twin overhead rotary opening device 46 are synchroni sed so
that as the opening device 46 initially erects a carton against the
resi stance of the vacuum 5 belts, it is put into position so that the
| eadi ng face W¥96P0263  { hat carton (in terns of the feed di PEEUSHIBP ( he
machi ne) is bought to bear agai nst one of the lugs 48l in t he upper
|l ug chain assenbly 48 whereas the trailihd¥% ace of that carton is
engaged by lugs 501 and 521 carried by 10 the side lug chain assenblies
50, 52. The initial carton set-up by the rotary opening device 46 is
such that the pe extlefddangoapdt ¥1fd |Sudportcplablolhe £ 180 Hird@enagai nst
t he feed direction, ,ie, hinge stream, The speed of the upper
| ug chain asserft® SA&teR s@? tﬁaﬁg"‘%‘g %PSV\EPagﬁ assenplies,d6sppd | ug
assenbl i es so tieatort retracted, aldnd sthe tguides 785 80rpwoyediddy irotthet he

overhead and Siﬂﬁ long ;RS a85Bhb Eles . Norniatl_llfyfswhaneﬁﬁ@%uﬁp%&‘@%&%@fo?ﬂst hat

the carton is fully s fully set "'up, condition ready

| ., squared up int,0,
f or 5 oadidfp in sheir Tetragted |RoRition, aposRND iR RISHER Mdamibid of
the ~over mhadnapdsenbidy | 18 wikl rhavss beighi edjusted wngeped inwardly
against its trad ichdef 36€310Yci S5 IPUdIRIMES theOk1%E® 1B thain cCarton
conveying lug chain assenbligs 16,” 18 "(qr at st

assembly 16. In this con lguratigg the lug chain
assemblies are configured to process an intermediate size

10 carton as illustrated in Figure 14. 1In some arrangements,
where it is required to process small cartons of, say, 2 x
2 can configurations, the lug chain assembly 18 can be
moved to an inoperative position so that the carton is
supported and conveyed only by lug chain 16. This general

i5 arrangement is shown in Figure 15 where lug chain assembly
18 is shown in a lowered inoperative position. The lug
chain assembly 18 is raised and lowered simply by means of
cranks and guides as is well known in the art.

Thus, main lug chain assembly 18 is adjustable both
20 transversely and vertically with respect to lug chain
assembly 16 in accordance with the size of package to be
processed through the machine. Likewise, as described,
' is
adjustable by removing or adding metering bars to the
25 endless series of carriers provided in the metering bar

chain and sprocket assembly 54, 56.

the spacing between successive metering bars ‘m

Adjustment of the spacing between adjacent lugs in
each main lug chain assembly is also provided as
described.

30 Moreover, at the infeed end of the machine,
adjustment of various machine components to accommodate
carton blanks of a range of sizes is provided. Thus, the
transfer belt assemblies 42, 44 are adjustable
transversely relative to one another normally by shifting



one of those assenblies depending on the size of the 25 carton being
. processet)y—For—the—pur pose—of this—part ef—— the—descr+ptom—it wll

be assuned that the carton size is such that both the main lug chain
assenblies are enpl oyed to convey the open ended carton through the
machi ne for |oadin End- | oadi ng of the cartons is 30 achi eved by the
cooperation ‘U@Pﬁ@@g’the can i nfeed conveyors 24 and 28&

gr oup- form ng conveyor 28, the convergent guides 22 and the netering
bars 'm at the article infeed asgeds y. Ref erence is
now made to Figures 7 and 8 which show 35 schematically the way in which
| oading of the cans into WO 96/ 30263

PCT/U596/0405Bassembly 44 &ffﬁcgggbéﬂQdiopEsEQﬁbiﬁr3995 i§ &BH?&B?%&teAS

descri bed R
in relation to carton size only belt assembly 42 may be
operative. Likewise, the side lug assemblies 50, 52 are
transversely adjustable to the same end normally by

5 shifting side lug assembly 52 relative to assembly 50.
The two units of the twin overhead rotary carton opening
devices 46 also are adjustable both transversely relative
to one another and vertically to account for varying
heights of different carton sizes. Likewise, the overhead
10 lug chain assembly 48 is height adjustable for the same

reason. The specific mechanisms for effecting such
adjustments are not critical and can be put into effect by
those skilled in the art.

What is claimed is:



with reference to Figure 2, the technique, in principle, I's known in

: a*differenrwnetering—bar neverttrel ess i nvol ves
-a series of netering bars ﬂiﬂﬂﬂ rmuﬂl rﬂ o] |nterfere wi th and pass across
S

an infeed |line of cans trained to nove between gui des

whi ch converge towards the carton feed path. As can be seen b
reference t Ve 7 and 8, in this way the shaped ends PCTUS408%c
nmetering bars 'nl gradually create a grqu of cans 10 bet ween adj acent
bars which, by virtue of the convergent™ nature of the guides, are
corralled into the open ends of the carton di sposed al ongsi de

adj acent netering bars I n the present enbodi nent of the invention
the netering g, a%'inlzsmﬁé‘ﬁiﬁé’df&“"paﬂl&%n?“ﬁrﬁiéfe&n.t%?rgfals; he

machi ne 15 and, there an end]l es ter

required to nmReY %?“f‘%@léﬁﬁﬁe‘?ﬁeﬁe g]tr'ﬁ't?e 15'3"& FB 139““‘9 % he
article infeedcaton aond4y2g. for conveying 6ﬁuppspaendgdbeamtnnrthhanghnt
metering bars i macqln‘éepﬁﬂdﬁPiléanlﬂﬂfeé'&% }:&E&ﬁ eflch ddre nunber

of cans 20 to I.nt 0_eac ou acilitate adjustnents
of tho mithi neANend Gl ARERRB! BAEN (SRR i ESAnCPORYSYOT,  and (fR
met eri ng bar s arttdialet grioabk€onning sconvEtbr rcodnprra'slmg a plineakity ofhus

nmetering bars Lﬁ)gcégayn g:&ﬁ&ogﬂsﬁs%ﬂ&%ﬁ@ ‘1{‘3 Er&g‘gvgfé iy di fferent

sizes may be substitute ine to age different

cans and/or interseqgtimng the infeda atﬁx?%lﬁ%§a€ﬂﬂe QFEEE#?%N %’ conveyor
28 incl udes amgroups oefn@h-eeatemimd gbatiirar,hahleeedndssa bl reteaimy net eri ng

bars 10 bars at a first end of said group-forming conveyor are
disposed away from cartons on said carton conveyor and,
during movement along said group-forming conveyor, are
moved laterally to extend at least partially between

adjacent ones of said cartons.

15 2. A packaging machine as claimed in claim 1, wherein
during further movement along said group-forming conveyor,
said metering bars are moved laterally to be disposed away
from said cartons at a second end of said group-forming
conveyor.

20 3. A packaging machine as claimed in claim 2, wherein
said metering bars include mounting means for mounting on
said group~forming conveyor to permit lateral movement
along said conveyor.

4. A packaging machine as claimed in claim 3, wherein

25 said mounting means for said metering bars includes a cam
follower, and wherein cam track means is mounted to the
machine for cooperation with said cam follower to cause
lateral movement of said metering bars toward said
cartons,

30 5. A packaging means as claimed in claim 4, wherein said
mounting means further includes spring means for biasing
said metering bars for lateral movement away from said
cartons.



“M which are carried by two sets of paired chains and 30 sprockets 54,

56. The_cartons for | oadi ' IW““'R““ al ong-the nmai n _lug chain
.assenblies. At the upstregmmuam‘“ gk of the metering bar assenbly,
the bars are required »t ¢ ndveMardund sprockets 54 into operative
position with cl earance fromthe i medi ately adj acent ends of the
carton 35 wesgéxrps. However, in order to ensure that tPperosssRatss’

WD 96/ 30263 PCT/ US96/ 04053

- 9- are correctly | oaded into thasadj acent cartons 'C"', the

I nboard ends of the netering bars should be | ocated bet ween adj acent
cartons so that the side wall end fl aps are properly supported and
cans are properly guided. In 5 order to acconplish this, as the
netering bars '6m nBveackaginggehing s slainef ntplaie Tathareinc' | the

i nboard ¢ad8 abtebengthars Nthdldide A KedgesshapeR i foreed BaaRAl VY

hevEen 2 2ol B Bita e b AP e Al LOL) HFln cata GIANET"

7. A packaging machine for packaging articles such as
5 beverage containers or the like into cartons, having a

carton conveyor for conveying an open-ended carton through
the machine, an article infeed for directing articles
along an infeed path toward said carton conveyor, and an
article group-forming conveyor comprising a plurality of

10 spaced metering bars moving along said conveyor for
intersecting the infeed path to separate articles into
groups of predetermined pattern, wherein said group-
forming conveyor further comprises a series of carriers
moving therealong, said metering bars being detachably

15 mounted to selected ones of said carriers in a
predetermined pattern.

8. A packaging machine as claimed in claim 7, wherein
said metering bars include mounting means for detachably
mounting said metering bars to said carriers.

20 9. A packaging machine as claimed in claim 8, wherein
said mounting means includes a first keyway defined in
said mounting means, and wherein each of said carriers
includes a second keyway defined therein, said first and
second keyways being slidably engageable for mounting said

25 metering bars to said carriers.

10. A packaging machine as claimed in claim 9, wherein
said first and second keyways are arranged for mounting
said metering bars by sliding movement in a direction

lateral of the movement of said group-forming conveyor.

30 11. A packaging machine as claimed in claim 10, wherein
said carriers and said metering bars at a first end of
said group-forming conveyor are disposed away from cartons



10 at the downstreamend 'DE of the assenbly, whereafter, t he

nmet eri ng--bars are gradual | “ nt-e--their ——otiginal position
.for return upstreamin thémmmngmu m l“‘ of the metering bar assenbly.
The specific details of a det®wchabl*e and retractable flight bar used
in this 15 enbodi nent of the machine is shown in Figures 9 and 10 of
the draw ng3Yyo9e3043 ch reference i s now nade. RITGH96A4683 now t O
Figures 9 and 10, details of the retractabl e and detachabl e netering
bars is shown. Each metering bar “=nléincludes a bar el enent 58 having
an 20 out board wedge-shaped end 58a and a downwardly dependent key
60 of substantially T-shaped cross section which engages in a
conpl enentary key.wa rovided in a carrier 64. A,series, of
carriers 64 ar 8"N5ﬁﬁ‘¥e%a’%#)dhg°w& or andta?%:qu JAeyemeRt é°nﬁhf’%"h‘9

i ncor porat es t gEoRprfOXMENG) conyeysr, arprweved katenalilycwhBtebgesaidhe
carrier incl Udﬁété?iil@@bars extle®adgd 38ast SpdHfr S0 iy PetWBnCaGsa8EnEAN bE
resiliently moy ans ersely of the direction of novenent along the
carrier chain §PF%e® T§ﬁ94) §"%the carrier includes a cam f ol | ower
68 whi ch engages in a suitably shaped cam 30 track 69 (shown

schematicglly 48, Flﬂ%&@gﬁgoaﬁéhéﬁetas cla:.me&airr{ 'cqraiﬁlhih.n {hby&if O cause
the netering b ier g the meterin bar

r risin
1SelT 1o noveduring furthen PAYBMRBLNSLONA T THRRCEAFRLRR, SRRV
processed throaghdt¢nrrmzﬁslamddsaudgmehernNQEbarg]ammdm®5ed lhbaﬂangyprocess

and, ther eal t egnifebp did Afdead1ng bhek are aidfldiPlatiay"9rBAr s&28 oL U

alon the return
9 carEan at a second end of said group-forming conveyor.

10 13. A packaging machine as claimed in claim 12, wherein
said carrier includes a cam follower, and wherein can
track means is mounted to the machine for cooperation with
said cam follower to cause lateral movement of said
carriers and said metering bars toward said cartons.

15 14. A packaging means as claimed in claim 4, wherein said
carriers further include spring means for biasing said
carriers for lateral movement of said metering bars away
from said cartons.
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- 10— —Tretertng bar—ctai n assenbl y—Fre—wet eri ng bar—eanr—be
readily detached fromits carrier by slidingly disengaging t he key
fromthe carrier keyway. Such detachment between netering bars and
carriers is desirable to adjust the 5 spaci ng between adjacent bars in
accor dance WHOPSBRSI s ze (breadth) of carton being pr ®ETASHA0S3

Sel ect ed ones of the nmetering bars may be renoved or added to adj ust
machi ne pitch, while different size nmetering bars nay be
substituted to vary the size of the shhlk between adjacent 10 met ering
bars. The cartons thensel ves are conveyed through the
machi ne by neans of the |ug chain conveying assenblies 16, 18. Each
of these assenblies includes a pair of |ug chai ns which are
adjustable relative to one another. One 15 such assenbly is shown in
nore detail wth reference to




Flgures 11 and 12 which may be assuned to show t he arrangenment with

r eference—tomarm—tug-chai n—assenbl y—36— ——Assenmbly 18 is—oef-sim | ar
construction. The lugs identified as L1 are driven by |ug
chain 16a 20 and the lugs identified by reference L2 are driven by |ug
chain 16b in_the sane assenbly. Lug chain 16a is driven by
servo-notor WO} e 12) and Iug chain 16b is driven PCH/USPEN4pS3 Dt OF
M2. Motor ML drives shaft 1 and sprocket 1 and notor M2 drives shaft
2 which in turn serves as a 25 transrg ssion for sprocket 2. The two
drive sprockets S1 and S2 are di s@gdddd on the sane shaft. Sprocket S1
is. firmy keyed to shaft 1 whereas sprocket S2 is carried by

shaft 1 but is rotatable with respect thereto by shaft 2. Sprocket S1
carries lug chain 16a and sprocket S2 carries 30 | ug chain 16b. In
Figure 11 of the draw ngs, the lug chains are adjusted so that the

di stance between adj acent lugs L1, L2 is equal and this would be a
typi cal configuration requir®8 for relatively small carton.

Larger sized cartons are accommodatjed wheh the spacing 35 bet ween t he
adj acent lugs of the separate chai

FIG. 2
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- = nrrtrt-sed.  Fhrus— wher—t+he | ugs—e+ chai-A—16a are—elosed up
i-nto abutnent with the lugs of chain 16b then the spacing bet ween
successive lug pairs is at a maximumto allow t he greatest w dth
carton. Adjustnent is carried out by 5 I ncrementing the servo-notors to
nove the cha"¥@96%363 16b rel ati ve to one another wher REI/GSIHOSITa
operation the chains 16a and | 6b are driven in synchronismby the
servo- notors. Appropriate contrcil circuitry for the nmotors (not
shown) i ncluding a progranmabl e control /ddvice is provi ded 10 to carry
out this operation. It will be understood by thfAse skilled in the
art how such controls can be constructed and pr A aned t o carry out
t he operations descri bed herein. Irder to provide for
the adjustability between the 15 main lug chain 'l Rics 16, 18, as
opposed to the adjustability between adjQRE ,fgl__'g[ Nin each unit,
| ug chain assenbly 18 renote fromthe artic -,i’f;f_:;'_,:':\ijo and

| oadi ng side of the machine is adjustable transver :/'—:‘/‘//\'_}__l__ owar ds and

—

Ly Y :
EANIE—f eed station
5’”7’;‘-‘—”

- p—
" —

away fromthe other assenbly 16 al ongside the 20 l}’;‘
which is fixed relative to the articleinfe

FlG.3

[
-y



Thus, with reference to Figures 13 and 14, |lug chain

and conveying | arger sized 25 cartons.

assenbl i es 16,
18—are—shumm—rn*ﬁ%gure 13—a%—fhe—nax+ﬁﬁﬁ+———— spaethrg—apart fop—supportlng
Lug chain assenbly 18 is noved

towards and away fromlug chain assenbly 18 by screw

transversely
driven slide§ﬂg|des (not shown but which are known per se). In the
arr angenent 9489263 Fi gure 13, retractable support plenEEaees3d, 72

are provided to give additional 30
‘ct' internediate the

support to the underside of a carton
| ug chain assenblies 16 and 18. These support

pl atf orns are carried by arcuate g?qq 74, 76 which nove in guides

78, 80 and which include gaseries of teeth mhlch W t Screw

t hr eaded adj ust rent shaft g§82 and 84 respectively. by rotating
WO 9 263

t he adjustnment shaft the -l|o. rods can

PCT/.US96/ 04053 G
to put the support platfo,E:;;ﬂ '72 beneat h == e
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the carton 'ct' carried by the lug chain assenblies 16 and 18 or

r etracted—atong—the—qui des—#8—86 prewded i-A—+he- —ug chadth——
assenblies. Normally when the support platforns 5 are in their
retracted position as shown in Figure 14, |ug chain assenbly 18 wi ||
have been adjusted to nove inwardly so that it is closely adjacent
the fixed Iub"@ﬂﬁpﬁ” assenbly 16. In this configurati oPCIEREShai n
assenblies are configured to process an internediate size 10 carton as
illustrated in Figure 14. In sone arrag9ﬁqents, where it is required
to process small cartons of, say, 2 x 2 can configurations, the lug
chain assenbly 18 can be noved to an inoperative position so that the
carton is supported and conveyed only by lug chain 16. This general
15 arrangenment is shown in Figure 15 where |lug chain assenbly 18
is-shown in a | owered inoperative position. The |ug chain assenbly 18
is raised and | owered sinply by neans of cranks and guides as is well
known in the art. Thus, main lug chain assenbly 18 is
adj ust abl e both 20 transversely and vertically with respect to lug chain
assenbly 16 in accordance with the size of package to be processed

t hrough t he machi ne. LikeMAse as descri bed, t he spaci ng between
successive netering bars ' g?!ﬁgi jsable by renovi ng or adding
metering bars to the 25 endless . carriers provided in the

nmet ering bar chain and sprocket assenbly 54, 56.

Adj ust ment of the spacing betqgen adjac nt lugs in each main | ug

chain assenbly is al so provided]as 6

501




descri bed. 30 Moreover, at the infeed end of the machi ne,

adjustment of vartous nachirme—conporents t o—aceernpdate— —carton bl anks
of a range of sizes is provided. Thus, the transfer belt assenblies
42, 44 are adjustable transversely relative to one another normally

by shiftin WO 96/ 30263

PCT/ US6/ 040409630263 .13 - PCT/USSSOM08D| y 44
with respect to assenbly 46. |f appropriate in relation to carton
size only belt assenbly 42 nay be operative. Likew se, the side |ug
assenblies 50, 52 are transversel yp AJJustabl e to the same end
normally by 5 shifting side lug assenbly 52 relative to assenbly 50.
The two units of the twin overhead rotary carton opening devi ces 46

al so are adjustable both transversely relative

METERING BARS‘M: MR ot 43

‘et et

'-il
e
<
U
> par——
[}
Loy

69



to one another and vertically to account for varying hei ght s of
di-fferent——carton—stzes. Likewrse, the—overhead 10 lug chain assenbly 48

i-s hei ght adjustable for the sane reason. The specific mechani sns for
ef fecting such adjustnments are not critical and can be put into

ef fect by those skilled in the art. What is clainmed is:
WO 96/ 30263 WO096/30263 PCT/ US96/ 04 OX3I/US96/04053

- 14 - 1. A packagi ng nmachi ne for packaging articles such as
beverage containers or the like into cartons, having a carton
conveyor for conveying an open-ended cquqn t hr ough t he machi ne, an
article infeed for directing articles al ong an infeed path toward said
carton conveyor, and an article group-form ng conveyor conprising a
plurality of spaced netering bars noving al ong said conveyor for

intersecting the infeed path to separate articles into

M\ 53] 58a
L ! ]ll ! J”[' DI

- - >

6L - pp——
66

68
FIG. 10



gr'oups of predeterm ned pattern, wherein said netering 10 bars at a

fiTst—endof —sard—group- f-ormmg—conveyer are——  di-sposed awayfrom-

cartons on said carton conveyor and, during novenent al ong said
group-form ng conveyor, are m)ved laterally to extend at |east
partially be SeM0263 adj acent ones of said cartons. 15 2.

packagi ng machine as clained in claim1, wherein duri ¢

novenent al ong said group-form ng conveyor, said netering bars are
noved laterally to be di sposed away g/lyrom said cartons at a second end
of said group-formng conveyor. A packagi ng machi ne as
clainmed in claim2, wherein said netering bars include nounting neans
for nounting on sai d group-form ng conveyor f{p perni at er al
movenent al ong said conveyor. 4. Apacksg AT A\‘“ N\e as
clai.med in claim3, wherein 25 sai d nounting nea / /( |ng
bars includes a cam foll ower, and wherein cam ,//{‘f-",q\m_;,“ eomunt ed
to the machi ne for coope_ration wWith said carg ‘f@(“‘,/}__—;“

| ateral novement of said metering bars toward sefd gy foXZ A PoTTRe 3®* 5.
A packagi ng neans as claimed in claim4, wher€in SHE €/ mount\ng means
further includes spring neans for biasing—s S 4 ] ..bargor

| at eral nmovenent away from said ey 9 4

16 (GR18)



cartons. WO 96/ 30263

15 —b6—A
packagi ng machine as clainmed in claim1l1, wherein said netering bars
i ncl ude a wedge-shaped tip formed on an end of said netering bars

di sposed awa aid cartons. 7. A packagi ng maghj r

packagi ng ar*“%k@@héuch as b5 beverage containers or thesﬁ#a§*%ﬁ98
cartons, having a carton conveyor for conveying an open-ended carton
t hr ough the machine, an article infe®f1lor directing articles

al ong an infeed path toward said carton conveyor, and an article
group-form ng conveyor conprising a pluralit f 10 spaced netering bars
novi ng al ong said conveyor for ) imxaﬂﬁﬁﬁ g the infeed path to

0 \Qréﬁelernined pattern, wherein said
] i -

separate articles into

oroup- FIG .12

M
{DRIVING CHAIN)
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(MOTOR My DRIVES
SHAFT 1 AND SPROCKET 1)

1y
Z

(MOTOR M, DRIVES SHAFT2 WHICH IN TURN

SERVES AS TRANSMISSION F
(52) WHICH DRIVES SHAFT 1)n ° "0k 2



*form ng conveyor further conprises a series of carriers novi ng
therealong, —sal-d-nret er i ng—bars—beirg—det achapty—15 ~—rount ed—to—setect ed
.ones of said carriers in a predeterm ned pattern. 8. A
packagi ng machine as clained in claim7, wherein sai d netering bar s

I ncl ude nnuntiqgngggns for detachably mounting said F Q@rs to
said carrier 9. A packagi ng machine as clained in clarm
wherein sai d nounting neans includes a first keyway defined in

sai d nounting nmeans, and wherein each_of said carriers i ncl udes a
second keyway def i ned therein, said 18/l and second keyways bei ng
slidably engageabl e for nounting said 25 netering bars to said carriers.
10. A packaging machine as clained in claim9, wherein said first and
second keyways are arranged for nounting said netering bars by
sliding novenent in a dgi 0 lLateral of the npvenent of said
group-form ng conveyor I nejas clained in
claim 10, wherein = E=bars_at a first end
of sai d group-fofm ng conveyo = om Ghr t ons

| N gy = ¢ “i- - —78
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-.16 - on_-sai d carten—conveye+r and—e+i ng novermrent—atong sai d
.group-form ng conveyor, are noved l|laterally whereby said nmet eri ng
bars extend at |east partially between adjacent ones of said cartons.
5 12. AEﬁSCka ing machine as claimed in claimll, wheregidmsosmosF U’ i NY
further nov ong said group-form ng conveyor, salg]carrlers and
said netering bars are noved laterally whereby said netering bars are
di sposed away from said cartons ﬁt a second end of said group-formng
conveyor. 10 13. A packagi ng the as claimed in claim12, wherein
said carrier includes a camfollower, and wherein cam track neans is
meunted to the machine for cooperation with said camfollower to
cause | ateral novenent of said carriers and said nmetering bars toward

sai .d cartons. FIG’ 15

48




CWWH&HFHCI-H&G—&BH*H@—REanS—FGP}bJ—aSIHQMS%d——.—- catriers for
| at eral nmovenent of said netering bars away fromsaid cartons. RTMP coPY

P

15' 14" A packagi ng means ’ﬁ’el\h)l dovelgh it cl il wherein said
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(57) Abstract

A packeging machine for packaging articles into cartons has a carton conveyor for conveying an open-ended carton (ct) through the
machine, an article infeed forditeaingm:‘clecalongminfeedpaﬁ:towuddwwmmveyw.andmuﬁclemp—fmningconveym
comprising a plurality of spaced metering bars {m) moving along the conveyor for intersecting the infeed path to separate articles into groups
of predetermined pattem, The metering bars at a first end of the group-forming conveyor are disposed away from cartons on the carton
conveyor and, during movement along the group-forming conveyor, are moved laterally to extend at least partially between adjacent ones
of the cartons. The group-forming conveyor further includes a sexies of carriers, the metering bars being detachably mounted to selected
ones of the catriers in a predetermined panem.




