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This invention relates to a packaging machine which
is especially suitable for processing multipacks of
articles such as beverage containers from’ blank form to
completed fllled cartons. The machine is read;ly
adjustable to.aceommodate 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. | '

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
conﬁeyor including ah*ehdless series of carton conveying
elemente in which adjacent carton conveying elements are
carried in similar but independent first and second
endless series, the first endless series being adjustable
relative to the second endless series so that the spacing
between adjacent conveying elements can be varied in
accordance with the size of a carton to be processed
through the machine,. the first and second endless series
‘being adapted to operate in synchronlsm during proceSSLng
of cartons through the machine.

_ An embodiment of the invention will now be described,
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; S

Figure 2 is a schematic plan view-of-a known-article .-

metering system for end-loading cartons;
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conveyor including an endl ess series of carton conveyi ng el ements in
whi ch adj agcent carton conveying elenents are 15 - carried in sinilar but

i ndependent PPR4264 g second endl 6ss series, the first FaTHS6040S2 | s
bei ng adj ust abl e relative to the second endless series so that the
spaci ng bet ween adj acent conveyi ng & @mSnts can be varied in
accordance wth the size of a carton to be processed 20 t hrough the
machi ne, the first and second endl ess series bei ng adapted to operate

i n synchroni smduri Ssin rtons throu chi ne.
An enbodi ment of th ﬁ\f % % Iﬁcm%b%c 2%%%% ta:.ve ngewbﬁ §/“8f
exanpl e, with faftherceeta itlhe fdiepeagh ine zsmown dyenergbslyninhFigure 1;

Figure 1 is a general schematic |ayout of a packaging machi ne .
according to the invention; Figure 2 is a schenmatic pl an VIeMF
of -a known articl e Figureng dis rng &Jﬁﬂ A eRrtion - %adnegm%ehwﬁsshown in
Flgure 3, : ¥
5 ' Figure 5 is a top plan view of the maehine.shown in
Figure 3;

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

Figure 7 is a schematic perspective view of the
10  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
views of a metering bar and carrier incorporated in the
15. metering and loading section of the machine;

‘Figure 11 is a schematic perspective view of one of
the main lug chain assemblies of the machine; '

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

. 20 o Figuré.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 aésemblies adjusted for a smal;er,width
25 package; and -
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-2-. : gure 3 is a schenatlc perspective view shoyipg

furt her det?!iq%auae machi ne shown generally Pn Figure 1; §96/04052
Figure 4 is a side elevation of the machi ne_ shown in Fi gure 3; 5
Figure 5is a top plan view of the machine shown in Fi gure 3;

Figure 6 is an end el evation as seen fromthe infeed end of the
machi ne shown in Figure 3; .. Figure 7 is a schematic perspective

view of the 10 Ntk ol |94 SoneREEILNAl ViRWTBZNEIR machine
' h showing only one of the main lug chain assemblies in an
‘operative position.

_ Referring to the draWings, Figure 1 shows a machine

5 acéording 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

10  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

15 ‘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
20 lugs on the second chain of the pair can be adjusted
depending upon the size (breadth) of carton to be
conveyed. Adjustment is described in more detail with

reference to Figures 11 and 12.

, _ An_articlg_infeed_assembly'zo is provided alongside
25 = the upstream end of one of the lug chain assemblies 16 and
' comprises a series of guides 22 which converge towards the
conveying and filling line 14, a Series of infeed
conveyérs 24 and 26, and an article group-forming conveyor
: "28fby_means_qf”whighhthe cans:to_be loaded into cartons
_ .30 . .. processed along the conveying and filling line 14 by the
”““"“f“4”"”““““Iug“chain“assemhlieS“are-directed towards the open ends of
the carton. 1In géneraivterms,.the particular technique by
which the beverage cans are grouped or metered within the
divergent guides as they pass across the lnfeed conveyors



Figure 8 is a plan vi ew of the arrangenent shown: in - Figure 7,

Figures 9 a a first and second perspective .  views. é'
nmet eri ng baQH%%QN@éfrler i ncor por at ed in the 15 nmet ering aﬁﬁhﬁqéﬂmﬁﬂ?

section of the machine; Figure 11 is:a schematic perspective
vi ew of one of the main lug chain asselies of the machine;

Figure 12 is a perspectlve vi ew of the drive and adj ust ment neans of
the assenbly shown in Figure 11; Figure 13 is a schematic end

view of the maingl ¥houn frosmae;n @W@if%ﬁhé&%"@ﬁ@ B&r@%ﬂi&%d to.

process a w.de . VIEw simlar to
Fi gure 13 but - smeﬁ@ﬁgng elemﬁﬂ§ﬁnﬂﬂ¢Iﬁhﬁkﬁuﬂ?ﬁ%@%@%@ll@stbgjBgeeentor

smal l er width Zﬁachlﬂéph@Wé ﬁﬁﬁjhltherto been dlsclosed.

‘The metering or grouplng functlon is achieved by an-

5 . endless serles_of meterlng bars ‘m’, descrlbed in more -
‘detail with reference to Figures 7 to 10 and which
interrupt the infeed path of the articles within the
convergént guides alongside the adjacent lug chain
assembly 16 to group and ultimately to cause the articles

10 to be end~-loaded into the cartons pa551ng along the line
4. A packaglng machlne which 1ncorporates metering bars
which extend across the full width of a carton conveying
and f1111ng line of a’ paCkagan_maqh;ngJ;spd;sclosed in
the aforesaid European Patent 0 017 333. However, by way

15 of illustration, the metering function of such metering
bars is considered more specifically with reference to
Figure 2. Figure 2 éhows, 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
20 conveyed by an endless series of metering bars ‘b’ moving
" over a support platfofm ‘p’. The cans °
towards the carton feed path ‘f’ with convergent guides

w

c’ are conveyed
‘g’. The metefing bars 'b’ have wedge-shaped ends
which gradually enter the can infeed line ‘2’ so és to

25 create a metered group of cans, in this illustration six

| cans, for_loading. Ultimately, the forward movement of
the metering bars in the feed directioh ‘£' in bonjunction
with the convergent guides ‘g’ causes each group of cans
so metered to be corralled into the open end of an '

30 adjacent carton ‘'ct’'. A similar mirror image arrangement

exists on the opposite side of the centre line x-x in =~

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
35 least one of them with the endless series of metering bars
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Fi gure 15 i sy@9gsepyuti c end view of the machine . . ShOMAngpQﬁhmwﬂ@ﬂwjﬁ
the main lug chain-assenblies in an operati.ve position.

Referring to the drawi ngs, Figure 1 shows a-mgchine 5 according to the
i nvention in schematic formfor erecting cartons and filling the
cartons with articles such as : beverage cans, bottles and the |ike.
The maehi ne conprises, in series, a hopper 10 adjacent to infeed end

of the machine, aﬁetbtihgcaubﬁgstildmlemd @1 parEss ook Oof thér Qugh dhizdn
machi ne are stored ang fed to feEdBééEi(¥ erecting station 12, 12a
at the infeed en®3E™ ﬂéeﬁaaﬁl Seri er‘The main carton conveying
and f||||ng line 14 of the : _

‘Downstream of the loading station the machine
comprises an end flap closing station 30 whlch-lncludes
5 erotatable closure wheels 32 and fixed end :lap}closure
guides 34. A gluihg'Station 36 is provided adjacent the
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
10 sets. '

A machine according to present invention is
\ad]ustable in a number of respects so as to be able to :
process cartons contalnlng numerous conflguratlons of
groups of cans to create a range of carton size from a 4~

15 can carton (2 x 2) to a 30-can carton (6 x 5) without
undue amounts of downtime being spent in adjusting the
machine. Indeed, the machine can be readily adapted to
process cartons to produce a wide range ef cartons having
numerous can group configurations.

20 The spec1f1c significant elements of the machine are
now described in more detail.

Referring first to Figures 3, 4, 5 and 6 of the
drawings, at the infeed. end of the machine the feeder |
assembly 12 comprises a rotary feeder 40 provided w1tn an

25 annular series of vacuum cups 40a p051tloned beneath the
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 assemblles 42 and .

44. The feeder 40 collects succe551ve 51ngle cartons from

30 the hopper supply 10 and transfers 1"hem into a norlzontal
position in which they are taken up between the transfer
belt assemblies and moved downstream towards the carton
opening assembly 12a in the feed direction of the machine.



machi ne conprlses a pair -of spaced side by side main paral l el |ug

chai n asseng]} 18 each of which 15 i ncludes a pair o u
“chai ns 16a, 16 18a, . 18b respectively, which carry gﬁegﬁ%?&QSi )
series of carton_ conveying lugs 'L"._The_lugs of one chain are

adj ust abl e Wi th respect to the lugs on the adjacent. chain so that the
di stance between the lugs on one chain - fromthose of the 20 | ugs on the
second chain of the pair can be adjusted dependi ng upon the size
(breadth) of Ca’f‘fxgnlffvge?ﬁ'\ost be1¢2NViO%EGnd A@wﬁmcn oflages | bgdebn nore
detail with - erence to Figures 11 and An artjicle

i nf eed assenblyt26n$§eﬁr8?#&eé5§%ﬁﬂiﬁﬁﬁa%ﬂ§ °°Q§ﬁ¥4ﬁ£ﬁqeﬁﬁn¥ﬁEPEW BeLtss
the lug chain aggephhtesaslénhan@darton 1AWEs e aus;erbmeﬁn othéeapgdrwhi ch

t ds th df
Cfeed s UCoRsLE: 4204 47% 260 Bhe s meid, i (4% nEE cERveyor
ZF_by pﬁa3§ of ﬁétﬁhnége#ﬁﬁfaatocbaﬂagftﬂjcand1tmnn(agaiﬁst tmgofaseedf
al on e conve and_fillj t
9 Lo gf'x é Bsgnvg 25 er}.(i:s1 r&tltl&l *?Il{b\?ééf\sq?é EStREC

- directed toward e carton. ene erns t he
particul ar techapgnathye pathstfcIa mmmﬂm&m@wx—: eATLPRdopening

metered within §he; o 46 h¥ChoCUvedHedds RHLaN RASH S5d8e¢ 18§ LRESRUss

conveyors _ .
- and into the operative paths of a pair of parallel side

10 lug chain infeed.assemblies 50 and 52 respectively.

The twin overhead rotary carton*cpening'deVice also
includes a series.of'ﬁacuum cups 46a which are constrained
to face in the direction of the adjacent exposed carton
(top) panel and engage that panel so that when vacuum is

15 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
of movement 6f both the vertical overhead lug chain 48 and
the pair of infeed side lug chains 50, S52. The side lug

20 '~ chains operate in a substantially horizontal plane
alongside each of the carton transfer and vacuum belt
assembliess 42, 44 between which the overhead vertical lug
chain 48 is disposed.

- The side 1ug.chains 50, 52, the overhead lug chain
25 and the twin overhead rotary opening device 46 are
synchronised'so that as the opening device 46 initially
erects a carton against the resistance of the vacuum
belts, it is put into position so that the leading face of
that carton (in terms of the feed direction of the _
30 _maghing)jis_bought to‘béar-against cne of the lugs 482 in
N .:thg“gppe;_lug chain assembly 48 whereas the trailing face
_ ;af-that-carton.is engaged by lugs 50¢ and 52¢& carried by
the side 1lug chain assemblies 50, 52. The initial carton
. set-up by the rotary opening device 46 is such that the
35 loading and trailing faces of the carton hinge against the
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-4- : ‘V’ fromEP O 017 333 al t hough the partlcula?

metering el enent's and their operation in the present I ne %ave not
hit herto been di scl.osed. - The neteflng or grouping function is

achi eved by an 5 endl ess series of metering bars 'm, described in nore
detail with reference to Figures 7 to 10 and which ~interrupt the

i nfeed path of the articles within the conver gent gui des alongside

the adj acent | ugfglgg rabrectdlﬁa ! Yhifgl CufierBamld Phbl ngeﬁd’ chot I | e

the articles 10 ed into the cartons passin
14. A packagi ng #ﬂﬂ%ﬁu;RQNQH?iﬂuﬁﬁiﬁﬂ%&$s4%E%érFﬁ§ Earbe somewhd tﬁ%ﬁﬁ%ﬁd.

across the full whahh tole asfdaétmy Cﬁyéﬂbl'ﬂes so thad thel b&ﬂ-t'drﬂe wHiBst it
packagi ng maching is dlsclosed e aforesai d Eyropean Pat ent. 0, 017

333. However, b}st?nﬁ?Ye <ﬁY|#9EEf?%E|%HerPﬁé nBREr SAger dng iasseRbkirg,
metering: s bars iiss ieprefifirited smiceseati bcthhy uhehcaefw:ﬁris:ce f@lly

squared up into its fully set up condition ready for
loading. '

As the carton leaves the downstream end of the

overhead and side lug chain assemblies it is engaged

10  against its trailing face by the moving lugs L of the main
carton conveying lug chein assemblies 16, 18 (or at least
one of those assemblies depending on the size of the
carton being processed). For the purpose of this part of
the description, it will be assumed that the carton size

15 is such that both the main lug chain assemblies are
employed to convey the open ended carton through the
machine for loading. End-loading of the cartons is
achieved by the cooperation between the can infeed
conveyors 24 and 26 and group-forming conveyor 28, the

20 convergent guides 22 énd the metering bars ‘m’ at the
article infeed assembly. |

Reference is now made to Figures 7 and 8 which show
schematically the way in which loading of the cans into
the open ends of the cartons is achieved. As described

25 with reference to Figure 2, the technigque, in principle,
| is xnown in a different metering bar arrangement but which
nevertheless involves a series of metering bars gradually

to interfere with and pass across an infeed line of cans

which are constrained to move between guides which

"ﬁzoﬂuweconvergemtowards;the_garton'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 gfoup'of cans

between adjacent bars which, by virtue of the convergent
nature of the guides, are corralled into the open ends of
35 the carton disposed alongside adjacent metering bars. Ih_



Figure 2.  Figure 2 shows, schematically, the function of met eri ng
bars to end“&ﬂﬁ@u oups. of cans 'c' into a series of ¢ The -
“cartons ﬂ%ld bet ween and 20 ‘conveyed by an endlegééﬁﬂg*%g

nmetering bars 'b' noving over ~a suppor 'El atform'p'. The cans 'c"
are conveyed towards the carton feed pat f' with convergent gui des
"g". The netering bars 'b' have wedge-shaped ends W whi ch

gradual l'y enter the can infeed line 'e* so as to 25 create a netered
group of cans, t [ r a

Utimately, the o%ésdéé%\eée&nﬁegéiﬁgné éf. t{‘ﬁ 199?§F%%§ ia'rgsg‘e%%trt%@% eed
direction 'f' ifiknghiemcis oparried quthaleegceneesidnat opdvdes tiie maahune

each group. of Gaps, thereferaﬁteﬁednaﬂebe gerigk! a¢ heter&hgeee&%.aﬂy of an
30 adj acent carton 'ct’ simlar mrror 1nage arrange

exists on the FFBLEIRed s?‘éie‘“%‘fet?\%r%%ﬁt?@el FABVRrgenk guide gectiame?2 of
netering pars egﬁeergi-wdmslﬁf@edegdcﬁﬁbh 24-26. However, in the present

machi ne-the cartons are conveyed . not by netering bars but’ by the I|ug
chain assenblies or at 35 | east one of themw th the endl ess series of
netering bars - The/\&;&ﬁdﬂﬁl@wetween adjacent metering bars is

PCT/USQB/04052dependent upon the size of the cans and the number of cans
to be placed into each group. ‘To facilitate adjustments
- of the machine to load different carton and/or can sizes,

10 the metering bars are detachable as described in detail
hereln, Thus meterlng bars ‘n’ may be removed and/or
metering bars of different sizes may be substituted to
prepare the machine to package different cans and/or
cartons. ' '

15 . 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
sprockets 54, 56. The cartons for loading are carried
along the main lug chain assemblies. At the upstream end
20 “EU' of the metering bar assembly, the bars are required
to move around sprockets 54 into operative poSitiontwith
' clearance from the immediately adjacent ends of the carton

. 2

end flaps. However, in order to ensure that the cans ‘c
are correctly loaded into the adjacent cartons °‘Ct’, the
25 inboard ends of the metering bars should be located
between adjacent cartons so that the side wall end flaps
are properly supported and cans are properly guided. In
order to accomplish this, as.the metering bars ‘fi’ move
downstream together with the cartons 'Ct’, the inboard
30 ends of the meterlng bars are constralned to move 1nwardly
| .secween adjacent cartons by v1rtue or a cam and follower
- arrangement 68, 69 untll the. 1oad1ng process is. complete N
at the downstream end ‘DE’ of the assembly, whereafter,
the metering bars are gradually brought back into their

35 original position for return upstream in the return path



- 5- . operating alon95|de one or perhaps both of the lug chai.n

assenbl i es bk ed |ater. - Downstream of the |

station theaﬁ%c |n%hp' conprises an end flap closing statlon‘.’éﬁ!’wﬁiz
i ncludes: 5 rotatabl e closure wheels 32 ang fixed end flap closure
guides 34. A gluing station 36 is provided adjacent the . domnstream
end of the end flap closing station followed by end flap side
conpression belts 38 which hold the gl ued end flaps t oget her while-

the glue appli ed?f‘ttﬁléa{neearﬁﬁ gar %%g?«lbly_ The spe cffi@cé'%esﬁgc%dhng

to present 1 nven respects so as

be able to d?ﬁ%@b@bl§a60§n§e§§ﬁpaﬁhhﬁgﬂiﬂﬁhﬁnﬁ?ﬂxﬂﬁ¢@u¥httbh§ of

groups of cans tGnsé@fhént BénﬁﬁeoﬁaEﬁ@H@1i§3@%&Wﬂ”ﬂﬁiﬁﬁg&£e$ CégdcibFGQ
(2 x 2) to a 30-can carton (6 x 5 t ho yndue arpunts of downtine

bei ng spent|r1eE9%§@¥ﬁ§1¥ﬁér to 2"hﬁ‘E@h|’:'I‘F§‘31'I%’U’L%d-st"’rﬂi"ri‘!&‘i‘t?ne'c’:a'n'be’
readily adapted to process cartons to produce a w de range of cartons

havi n nunerous [ oup con r.ati ons.
g 5 gerggngpnow Eo lgures 9 and 10, detalls of the

retractable and detachable metering bars is shown. Each
metering bar 'm’ includes a bar element 58 having an
- outboard wedge-shaped end 58a and .a downwardly dependent

key 60 of substantially T-shaped cross section which

10 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
sprocket assemblies 54, 56. The carrler 1nc1udes sprlng
loaded shafts 66 so that the carrier can be re5111ently

15 moved transversely of the direction of movement along the
carrier chain drive. The base of the carrier includes a
cam follower 68'whi¢h engages in a suitably shaped cam
track 69 (shown schematically in Figure 8) alongside the
carrier chain drive to cause the metering_bar unit

20 comprising the carrier and the metering bar itself to move
inwardly between a pair of adjacent cartons being
processed through the machine during the meterihg and
loading process and, thereafter to be retracted so that
the metering bar can return along.the return path of the

25 metering bar chain assembly. The metering bar can be

' readily detached from its carrier by slidingly disengaging
the key from the earrier_keyway. 'Such detachment between
'metering bars and carriers is desirable to adjust the
spacing between adjacent bars in accqrdancé with the size

30 (breadth) of carton being processed. = Selected ones of the

'metering bars may be removed or added to adjust machine

pltch -while different size metering bars may be_

substituted to vary the 51ze of ‘the-space--between. adj*cent'lhf

metering bars.



20 The specific significant elenments of the machine are now

described in nore detail. Referring first to Figures 3,'4, 5
and 6 of thWO96/302644r awi ngs, at the infeed end of the machi nePEHUSIQ4EEY
assenbly 12 conprises a rotary feeder 40 provided with an 25 annul ar
series of vacuum cups 40a positioned beneat #& e feed path 'fp' of
cartons to be processed through the. machi ne. Feeder 40 is | ocated
adj acent a pair of parallel side by side carton blank transfer belt

assenblies 42 and 44. The feeder .40 col |l ects successive single
cartons from 30 tFBehSﬁEEP"§u§§FFSféV§ﬁdaFFéﬁﬂﬂ¥%¥qﬁu§h99H a-he
horizontal maPRihei b meandi off they lakge chalien danvestitRe addenbI pes B6,
bel t assenblleslgnd gnvsd ?oggstre%nlgp &ds t.he q&ﬁépn . ‘82. i ng
assenbly 12a intthe FBER 8Fr &CFPEn25F FEC A 3 Paiip ¥/ 364
PCT/ US96/ 04052 chains which are adjustable relatif’e to one another. One
5 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
10 and the lugs identified by reference L2 are driven by lug
chain 16b in the same assembly. Lug chain 16a is:dtivéﬁ |
by servo-motor M1 (Figure 12) and lug chain 16b is driven
- by servo-motor M2. Motor M1l drives shaft 1 and sprocket 1
and motor M2 drives shaft 2 which in turn serves as a
15 transmission for sprocket 2. The two drive spfockets 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
20 lug chain lsbﬂ In Figure 11 of the drawings,_the lug -
chains are adjusted so that the distance between édjacent
lugs L1, L2 is.équal and this would be a typical
configuration required for a relativély small carton.
Larger sized éartons are-acccmmodated when the spacing
25 between the adjacent lugs of the separate chains are
minimised. - Thus, when the lugs of chain 16a are closed up
into abutment with the lugs of Chain 16b then the spacing
between successive lug pairs is at a maximum to allow the
greatest width carton. - Adjustment is carried ocut by
30 | incrementing the servo-motors to moves the chains 16a, 16b'
felative‘to one another whereas in normal operation_the
chains 16a and 16b are driven in synchronisﬁ by the servo-
motors. Appropriate control cirduitry for the motors {(not
shown) including a programmable control device is provided
35 to carry out this operation. It will be understood by .
those skilled in the art how such controls can be



The | owernmost belts 42a and 44a of each of the _carton transfer belt

assenbl i es i tructed as vacuum belts so that as t@ﬁnﬁﬁ§
1eaves_theﬁﬂﬁ? et ween the upper belts 42b, 44b and the |'ower belts
42a, 44a, it is b5 ‘retained in flat coILagﬁgq_condition agai nst the face
of the | ower vacuumbelts. The carton is noved under the operative
paths of a twin overhead rotary carton opening device 46 and an
overhead vertically disposed |ug chain 48 and into the operative

paths of a pai lcgfisPRiétes! aﬁaggrégrammbagt@@aﬂwf&ﬁg s egbbi&e fafsand
52 respectively. - | .The fwn overhead rotary carton openi ng
‘device al so deseribedcBeRedBri es of vacuum cups 46a which are

constrained to face in the direction of the adjacent exposed carton
(top)..panel and engage that_panel so.that when vacuum.i 5, appl i ed e
exposéd upper panel 18 ﬂ5€§H EBMBFBV&dﬁméfr the ﬁdﬁﬂﬁ§$h£¥kﬁ%sﬁggﬁﬁﬁglgge
whi ch is hel d aggimsiughehadneassembliescusn hal,t asidppobled tibethenel is

moved intg the th o o ...0f enent _qf. _both the verti.cal overhead,|u -
chain 48 Gnd  3d3ustapihify PeERFER adiagent, LHas itin A MRTE., Iug,
20 chai ns ophzire assemblpsianrembkye [feron dinealaytiiariee meterahgngndde

each of the cary dyeyac t s . i 4 t ween
which t he oveH%§§P%é§?$%§% ?ggtxé HUBHhRGE! is adj BT [BSadevedtdeh§
o towards and away from the other assembly 16 alongside the

article infeed station which is fixed relative to the
10 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
cartons,: Lug chain assembly 18 is moved transversely:
1s - 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
sdpport platforms 70, 72 are provided to'give additional
support to the underside of a carton ‘'ct’ intermediate the
20 lug chain assemblies 16 and 18. These support platforms
are carried by afcuate rods 74, 76 which move in guides
78, 80 and which include a series of teeth which mesh with
screw threaded édjustment shafts 82 and 84 respectively.
Thus by rotating the adjustment shaft the guide rods can
25 be extended té put the support platforms 70, -72 beneath
‘the carton ‘ct’ carried by the lug chain assemblies 16 and
18 or retracted along'the-guides 78, 80 provided in the
lug chain assemblies. Normally when the'support platforms
are in their retracted position as shown in Figure 14, lug
30 . chain assembly 18 will have been adjusted to move inwardly
. so that it is closely adjacent the fixed lug chain
“assembly 16. In this configuration the lug chain
assemblies are configured to process an intermediate size.
carton as illustrated in Figure 14. In some arrangements,
35 where it is required to process small cartons of, say, 2 X



'chain 48 I s di sposed. The side lug chains 50, 52, the overhead

lug chain 2 the twin overhead rotary openi ng devi ce 46 ar e
synchroni se&logaﬁ}g'! as the opening device 46 initially - - RGISS96/04052

carton agai nst the resistance of the vacuum "belts, it is put into
position so that the |eading face of - “thAt~carton (in terns of .the
feed direction of the 30 machi ne) is bought to bear against one of the
lugs 481 in the. upper lug chain assenbly 48 whereas the trailing face

of that carton Ls_eng . |_yas 50l .and 52I arrled t he sjde |ug
chai n assénblleg gg %g%%?%ﬁra it 2} al@mﬂsﬁ%ﬁwﬁyttﬁ canabsy
openi ng devi ce mévied tochntEMDpﬂnative pdsmﬁmaq;snuthatuthagcéﬁteﬁ 9& the
carton hinge aga,ppbrtld ana e/t by 1 |
PCT/ US96/ 04052 Bp r and convéy 2Fby 1ug chain 16. _Thls general
arrangement is shown in Figure 15 where lug chain assembly
5 - 18 is shown in a lowered incperative position. ,The 1lug
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
transversely and vertically with respect to lug chain
10 assembly 16 in accordance .with the size of package to be
processed through the machine. Likewise, as descrlbed,
- the spacing between successive metering bars ‘m’ is
adjustable by removing or adding metering bars to the
endless series of carrlers prov1ded in the meterlng bar
15 chain and sprocket assembly 54, S56.

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

Moreover, at the infeed end of the machine,
20 adjustment of various machlne components to accommodate
| carton blanks of a range of 51zes is provided. Thus, the
transfer belt assemblies 42, 44 are adjustable
transversely relative to”ohe another normally by shifting
_ assembly 44 with respect to'assembly-46 If approprlate
25 in relation to carton 51ze only belt assembly 42 may be
operative. Likewise, the side lug assemblies 50, 52 are
transversely adjustable to the same end normally by
shifting side lug assembly 52 relative to assembly 50.
The two units of the twin overhead rotary carton opening |
30 devices 46 also are adjustable both transversely relative
't0'one'anothermand-vertically-to~account~for-varying-
heights of different carton sizes. Likewise, the overhead
lug chain assembly 48 is height adjustable for the same
reason. The specific mechanisms for effecting such



feed direction, ie. hinge upstream The speed of the upper lug chain
assenbly 48 is _set to be sonewhat slower than the side pggusdGeiaRsi es
so that theVOBBH whilst it s conveyed by both the overhead and .
side lug assenblies, 5 it is in effect_'sqgueezed so that.the carton is
fully squared up i-nto its fully set up condi tion ready.for

| oadi ng. - As the carton leaves the downstream end of the
overhead and side lug.chain assenblies it is engaged 10 agalnst its. L
trailing face by.the g i rHef §ARvEEffedt®
chain assenblie dl%Stﬁgx%g aE%Q Ok %&ﬂ%¥%d¥iébiﬁc?%o§€ %ssenblles ' Y
dependi ng on thEheseeshilﬂRd 1n thebéﬂﬂbn bei ng processed). For the

purpose of this part of t he description, it will be assumed that the
carton size 15 i s such that both the main lug chain assenblies are _

enpl oyed to convey. t Keaspds &&ﬁ%ﬁ%ﬁﬂ%%ﬁlthrough t he . machine for

| oadi ng. End-1|oading of the cartons is achi eved by the coopperation
bet ween the can infeed : conveyors 24 and 26 and gr.oup- fornlng conveyor
28, the 20 convergent gui des 22 and the net eri ng bars 'm at the

article infeed assenbly. . Reference is now made to Figures 7 and

8 whi ch show - schematically the way in which | oading of_the cans into



the open ends of the cartons is achieved. As described 25 wi th reference

to Figure 2_ the technifii@hect BasBeinRepladed, is known in a different -
ﬁ neverthel ess i nvol ve¥CAMUSG/P4052 of

met ering ba‘rw rrent

net ering bars_aradually E“ﬂ“ ere wi th and pass across an'infeed
| i nd i GHEET HAS BERWI ch ra| ned to ¥bve between gui des which 30

_ con erge B%E ﬂ? the,carton feed-path. As can be seen by ref erence

Lgure thls way the shaped ends of the nmetering bars

'm gradual l'y create a gr up of can bet en adjacent bars which, by
virtue of the converfe agmgng\a,j:izé.qﬁ f9%e ir?%’cﬁ*%ﬁ%ﬂchnﬁﬁ the

open ends of 35beverhgeCabnta ithetzooed mi@medam asfione} Havingaas.
I n WO 96/ 30264 PCT/ US96/,04Q52
- 8- | th835£8§eﬁf" NYRYSH; AARLUSETS @1 RIS SeieRQf | Frton

function is car cosveyingakedegents dindavhdthy aglj adentmezaitten  conveyping
thereforeg an eggLfsftschles cQE‘r'IPetdeT S A% Sut independent.first and

second endless series, said first endless series being

adjustable relative to said second endless series so that
the spacing between adjacent conveying elements can be
varied in accordance with the size of a carton to be
10 processed through said machine, said first and second
- endless series being adapted to operate in synchronism
during processing of cartons through the machine.

2. - A packaging-machiné'as claimed in claim 1, wherein
said first series is operated by a first motor and said
15 second series is operated by a second motor, and wherein
said motors are operated for adjustment and for
synchronous advance of Caftons by a motor control device.

3. A packaging machine as claimed in claim 2, wherein
said first and second motors are servo motors, and wherein
20 said motor control device controls said servo motors. '

4. A packaging machine as claimed in claim 3, wherein
said first and second endless series are defined by
chains, each chain mounting a series of carton conveying

elements.

25 5. A'packagiﬁg machine as claimed  in claim 4, wherein
each of said carton conveylng -elements 1nc1udos an

ups*andlng carton lug

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

said machine includes a pair of said first-endless series,

30 each of said first endless series defined by a chain, said
chains being mounted in parallel, spaced-apart .

relationship.

JLLULELTHAE | —



e

required to nove across the conver en§ guide section 22 of 5 t he
article infeed secti @his3 s Been £ ) The spaci ng betmegﬂcﬁﬁ' %%
net eri ng ba¥Q 9630264 %m‘m “n the size of the cans an é% er
of cans to be pl group. . _To facilitate adjustnents
~of the machine to load different carton and*3r Tcan sizes, 10 t he
netering bars are detachable as described in detail herein. Thus
neterifnig bars 'nl may be renoved and/ or netering bars of different

sizes may be suybstituted to . _ repare_t i ckag | ent
cans and/ or 7 cdt tRfKaging nalhfhe %‘3 Fﬁﬁgﬁ%%d?%gtrcgﬁ%- ck?(’ra’mg'%\rgé%%ﬁ/eyor
28 incl udes ansaid marhimesiseludesod painchfbseidnsecomdacnlesset ering
bars 'l which ar rege ' t Ral e iehAidEr 3Kl by a
sprockets 54, ég}“'#e' c%?%gnéff%?%o%%?ﬁgaarégaggr.ri es% rest al ong thye mai n
|l ug chai n assemiaiss,. saidhehaprsreeingngonpted ipypagelilied etRAGY-2RATT
assenbl y, =t he Lfyi red - to nove around sprockets 54 into
_ope’rativesposi?i%{):_['rsla'1%‘{;2‘?1:ﬂg’I clearance fromthe i medi ately adj acent ends
of the carton end flaps. However; in order to ensure that the cans

o are @orreqi|padagenyi nhéhine asj edeimedarinorny i@ '7, twieePéin

i nboard ends of the tering bars shoul d be |ocated . et,wee i

cartons so that®a3He épfe%%“vﬁ Is%ﬁé PRAPE oB°chiBC1s arivel Bl S0pALERE
" one of said servo motors. :

9. A packaging maéhine as claimed in claim 3,_whe:gin

10 adjustment of said fifst endless series with respect to
said second endless series is carried out_by'moving one of
said series by said servo motor while maintaihing the

other of said series stationary.:

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

15 adjuétment of said first endless series with respect to
. said second endless series is carried out by moving one of
said-serieé by said servo motor in a first direction while
moving the other ofjéaid series by said servo motor in an

opposite direction.

20 11. A packaging machine as claimed in claim 3, wherein
operation of said first and second endless series in
synchronism is carried out. by operating said servo motors

in synchronism.

THIS SHEET HAS BEEN
REPLACED
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are properly supported and cans are properly guided. In order to

acconplish this, as the netering bars-‘ni nove - -domnstrean1togethér‘
with the cNQ9# 2642 ' the inboard 30 - ends of the neterin§THLMB2
constrained to nove inwardly _ bet ween adj acent cartons by virtue of a
cam and fol | oner arrangenment 68, 69 until the | oading process is.
conpl ete at the downstream end {P§] of the assenbly, whereafter,

‘the metering bars ‘are gradual |y brought back into their 35 ori gi nal
position for return upstreamin the return path - WD 96/ 30264
PCT/ US96/ 04052 _ : - 9- of the
netering bar assenbly. The specific details of a det achabl e and
retractable flight bar used in this ~enbodi nent of the machine is

- shown in Figures 9 and 10.of .. ... . the draw ngs, to whig regperence i s now
made. | : | . DA,

7,

-




5 ' 'Referring now to Fi gures 9 and 10, details of the

Fetractabl tachabl e nmetering bars is shown. Each PCTIOSo60408g bar
"m includes a Bar el enent 58 having an out board wedge-shaped end 58a
and a downwardly dependent key 60.of substantially T-shaped cross
section which 10 engages in a conpljnﬁg ary key-way 62 provided in a
carrier 64. A series of carriers 64 ar nted al ong the carrier
chai n.drive, which |ncorporates the twin chain and : sprocket
assenbl i es 54, 56. The carrier includes spring | oaded shafts 66 so
that the carrier can be resiliently 15 noved transversely of the
direction of novenent ‘al ong the : carrier chain drive. The base of the
carrier includes a cam fol | oner 68 which engages in a suitably shaped
cam - track 69 (shown schenmat®€ally iln Figure 8) al ongside the
carrier chain drive to cause the -terln' bar unit 20 conprising the
carrier. and the netering bar itsel O Nove i nwardly between a pair
of adjacent cartons being - priocessed thrgtethe nachine durlng t he
nmet ering and | oadi ng processg2RE] fhereafter®to be retracted so that
the metering bar can return al ong ket urn pathsof the 25 nmet eri ng bar
~chain assenbly. The netering bar HEOR eadily detached fromits
carrier by slidingly disengaging | the key fromthe carrier keyway.
Such detachnment between et agieREAt? afid carriers is desirable to
adj ust the spaci ng bet ween RNl bars in accordance with the size
30 (breadth) of carton being prias®ded. Sel ected ones of the
nmetering bars may be renoved or agded | machi ne
DL >
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pitch, while different size nmetering bars nmay be ' substituted to vary

the size of the space betmeen adj acent metering bars. __.,
06/ 30264 WO 96/30264 PCT/ US96/ 0405, PCTUSI6S?
- 10 - The cartons thensel ves are conveyed through the
machi ne by nmeans of the lug chain con f}h g assenblies 16, -~ 18. Each
of these assenblies includes a pair of chai ns which are
adj ust.abl e rel ati ve to one anot her. - such asgenbly is shown in
nore detail with reference to Flgures 11 and 12 ch may be assuned
to show t he arrangement with reference to main chain assenbly 16..
Assenbly 18 is of simlar construction. o _ s identified. as
L1 are driven by lug chain 16a 10. and the | i 9% by reference
L2 are driven by |ug N
-
o
™
@
—

FIG .3
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chain 16b in the same assenbly. Lug chain 16a is driven by \
servo- not or' wj odrfoze4'!r € 12) and lug chain 16b is driven [BCTFEesIsmaemt Or
M2. Motor M drives shaft 1 and sprocket 1 and notor M2 drives shaft \
2 which in turn serves as a 15 transm ssion for sprocket 2. The two 1
drive sprockets S1 and S2 are diszﬂf f on the sane shaft.. Sprocket Sl

is firmy keyed to shaft 1 wherea SE ocket S2 is carried by

shaft 1 but is rotatable Wth respect thereto by shiHs
carries lug chain 16a andh,--ocket S2 carries 20
Figure 11 of the draw ngs§ chains are
di st ance between adj acent] s L1, L2 is e
typi cal configurati AiEegi red for a rel ateived
Larger sized cartons are HE g dat ed when t he spac
adj acent lugs of the sepafipEE== ains are m ni n
| ugs of chain 16a are cl QBE i nt o abut ment
16b then the spacing ' en successive | ug pgi
all ow t he great estemad] dt h qarton. Adj ust nent

Woabkd be a
,

et ween t he

, when the
gs of chain
maxi numto
out by 30

.increnmenting the servo-notjprs tq@ nove the chains 164 relative to
one anot her whereas in nagimal ogeration the chai gnd 16b are
~driven in synchroni smby the sefvo- not ors. : _ contr ol
circuitry for the nptor Se= shown) i ncl udi ng pr oggr anmabl e contro
device is provided 35« flo cariy out this operation. ] be
under st ood by tﬁgzeﬁgyill d in the art how such { ol s can be
—_— - - ~
—_:. \ - (o

FIG
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WO 96/ 30264 - PCT/ US96/ 04052

11 constructed and programmed to carry out the op Qﬂﬁ
descrlbed h¥0:16/30264 In order to provide for the adjustag f@
bet ween t he mai n lug chain assenblies 16, 18, as opposed to the
adj ustability between adjacent |ugs mntS/qJeach unit, lug chain
assenbly 18 renote fromthe article net®efirg and | oadi ng side of the
machi ne i's adjustable transversely - . towards. and away fromthe other:
assenbly 16 al ongsi de the article |nfeed station which is fixed
relative to the 10 . article infeed assenbly 20. Thus, with
reference to Figures 13 and 14, lug chain assenblies 16, 18 are shown

in Figure 13 at the nmaxi num

FIG.6

o




o —

spacing apart for supporting and conveying |arger sized cartons. Lug

chain asse§§+¥ﬂ%§sts nmoved transversely 15 towards and aweRCTUS/U40%7

chai n asse y Sscrew driven slide guides (not shown but which
are known per se). In the arrangenent shown in Figure 13, retractable
support platfornms 70, 72 are provided.to | My addi ti onal support to
the underside of a carton 'ct' internedia e 20 | ug chain assenblies
16 and 18. These support platforms . are carried by arcuate rods 74,

76 whi ch nove in guides 78, 80 and which include a series of teeth
whi ch mesh with screw t hreaded adj ustnment shafts 82 and 84
respectively. ' Thus by rotating the adjustnent shaft the guide rods
can 25 - be extended to put the support 70, 72 beneath t he
carton ct' carriegé€athe lug chain. asse#fé ?and 18 or retracted
al ong the guide '1? _ chai n assenblies. )
Nor mal | y when jiea=s 1 D8 s are |n their retracted position
as shown in REEEE= ' ssenbly 18 wi l.| have been adjusted
to nove i nwar RSN S )4 i, o,y adjacent t he fixed Iug chain
assenbly 16. Tw=Phi vl LS 7 - - - .ssenblles are
configured to procesS<cAL Tz Vi

Figure 14. In so
smal | cartons of,

METERING BARS'M™™




WO 96/ 30264 ' o PCT/ US96/ 04052 :
- 12 - : 2 can configurations, the lug chain assenbly he,
nmoved to anWMMWR6k i ve position so that the carton is Pﬁf)’{;sngand'
conveyed only by lug chain 16. - This general - arrangenent is shown in
Figure 15 where lug chain-assenbly 5 . 18 is shown in a | owered

| noperative position. The |ug ccgi assenbly 18 is rai sed and

I owered sinply by neans of cranks and guides as is well known in the
art. Thus, main lug chain assenbly 18 is adjustable both
transversel y and vertlcally with respect to lug chain 10 assenbly 16 in
accordance with the size of package to be processed through the

machi ne. Li kewi se, as described, - t he spaci ng between successive -
nmetering bars 'nm is. adjustable by renoving or adding netering bars
to the endl ess series of carriers provi ded<==rellet eri ng bar 15
chaln and sprocket assenbly 54, -56. i

™ i

~ ==



Adj ust nent of t he _spaci ng between adjacent lugs in | each rrai n |lug

~chain as‘se so provided as. descri bed. ﬁ%r

at the infee eé@zg* t he machi ne, 20 adj ust nent of vari ous rrac
conponents to accommodat e carton bl anks of a range of sizes |s

provi ded. Thus, the transfer bel ta ﬂsenbl les 42, 44 are adjustabl e _
transversely reI ative to one another norfrally by shi ft| ng assenbly 44
Wi th respect to assenbly 46. |f appropriate 25 in relation to carton
size only belt assenbly 42 nay be ' oper ative.  Likew S € oulldl side lug
assenblies 50, 52 are transversel y ‘adj ustabl e @ thes ;[ ‘“"‘RW\
normal |y by shifting si'de |ug assenbly 52 rel af\ve /w’/.‘, i BN

The two units of the twin overhead rotary carton openi w// 4 T‘{q‘f‘v",\m‘-

al so are adjustable both transversely relative . o\/ ‘7“;\22 dd &8
vertically to account for varying hei ght s of '";,' ,; - zes= _
Li kewi se, the overhead - l'ug chain assenbly 48 ies J usta e for
the sane ‘reason. The specific nechani . -‘- ﬁ

16 (0R18]
|



VO 96/ 30264 . - PCT/ US96/ 04052 R
- 13 - adiustnments -are not.critical and can be put int "y~
t hose skil I%ﬂ’f'ﬂhﬂle art. - What is clainmed is: Hﬁgﬁ%&oﬁ

1. A packagi ng machine for packaging articles such as beyefage
containers or the like into cartons, havindg@#1] carton conveyor
I ncl udi ng an endl ess series of carton conveying el ements in which

adj acent carton conveying

o
[DRIVING CHAIN)
163 |

C(MOTOR My DRIVES
- SHAFT 1 AND SPROCKETI)

7 IMOTOR My ORIVES SHAFT2 WHICH INTURN
.7 " "SERVES AS TRANSMISSION FOR SPROCKET 7
"~ {S2) WHICH DRIVES SHAFT 1= |



5 el ements are carried in sinilar but ihdependeht first and second

endl ess -serivd9e3oggsd first endl ess series being . adj ust alrioT/UsIbpe0ST €
to said second endl ess series so that the spacing between adjacent
conveyi ng el enents can be varied in accordance with the size of a
carton to be 10 - processed through ﬁﬁ/ﬁﬁ”ﬁCh'ne said first and second
endl ess series -being adapted to operat synchronlsn1 during
processi ng of cartons through the machine. 2. A packagi ng nmachi ne
as claimed in claim1, wherein 'said first series Is operated by a
first notor and said 15 second series is operated by a second notor, and
wher ei n sai d not g are operated for _adj nent _and for '
synchronous advance of a0 3. A
packagi ng machi ne as c¢ &= first and

second notors are serve notors, 3 _edigrol device
controls said servo nojors. : ¥“as clainmed in
claim3, wherein - said first and second endl eSS - are’ defi ned by

chai ns, each chain nou inge =4 el enent s.

770
80~ 76 17 Sy——7n
8. 8-
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18

16

FIG.13
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25 5. A packaging frachine as claimed in claim4, wherein each of = -

said carton Lhg el ements includes an upst andi ng c: T
. A packag?ﬁgaﬁg%ﬁfne as clainmed in claim4, wherein = . isg?ﬁﬂ%g@ﬁﬁﬁ%

includes a pair of said first endless Series, 30 each of said first
endl ess series defined by a chain, said - .chains being nmounted in
paral |l el , spaced-apart rel ati onsfA}p.11 WD 96/ 30264 '
PCT/ US96/ 04052 : 7.° A packagi ng machi ne as cldined.in claim6,
wher ei n sai-d machine includes a pair of said second: endless

- series, each of said second endl ess series defined by.a = chain, said-

chains being nmounted in parallel, spaced-apart

FIG. 15
| 'La'1 _ | ..;-1;--;:.f;
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