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(57) Abstract

An apparatus and method for continuously loading different types of cartons with articles delivered to the apparatus from an infeed
stream of a packaging machine. The apparatus (50) comprises conveying means sequentially to deliver successive cartons (10) from a
supply and to load said carton by lowering said carton onto at least one article. The conveying means comprises a plurality of carton
engaging means (64) mounted to respective ones of a pair of endless chains (52, 54), wherein the carton is held between synchronised
carton engaging means to maintain the carton in a set up condition as it is moved downstream. Adjustment means is provided to adjust
one of said pair of endless chains relative to the other said endless chain to receive a different carton type.




articles.. on is further fornmed into the conpl eted package.

A nunber &Bg?lgﬁé#ent forms of machinery are known for pradiGT§is98/1961ese
basi c methods. In one formof machinery, separated groups of articles -._
conprising 15 one or nore article ard forned and noved al ong a
conveyor through the nmachi ne. Cartons are al so noved al ong the
machi ne, and each carton is positioned over one of the article
groups. As the group and carton continue to nover, the carton is

| onered onto the group to | o{CARFONMIOADENGI MECHANISMrt on. A known
exanpl e of such a machine is shown in WD 96/ 32324. 20

Machi nes of this type have several disadvantages. Many bottling plants

package cans and b?ﬁl%'lﬁv%nhﬂﬁ?eﬁteé’ﬁfgﬁﬂgxﬂé o? lve artﬂc%?es&péf &R mhe.

cartons which Si X or-t ar 1:0us
packagi ng rracﬂmttle;sﬂmuluplremkaged cartons Mmlmqneq)aniwlarlyeqonbenaﬂ Jms:t ed to
accomodat e c 5‘alons di fferent sizes, “machi. he nust be

but
Shut down 1 or TEEOIBE pkicaStons FHAEh oihBA 42d ToB Bing:an then ¢pIRURS loading
ng ust ment i SogERsifon df Aridh$ i@ qHMR LhBRohtimioll§ €f or & desirabl e.

~ One common method used by known packaging machines typically
comprises removing a collapsed carton from a supply of such cartons or blanks.
The collapsed carton is then erected, énd the cans, bottles or other articles to be
packaged are placed into the erected carton. Alternatively, a supply of cartons in
10 the form of flat blanks may be provided, After withdrawal of the carton from the
supply, the carton may first be partially formed, and is then placed onto the
articles. The carton is further formed into the completed package.

A number of different forms of machinery are known for practising these
basic methods. In one form of machinery, separated groups of articles comprising
15 one or more article are formed and moved along a conveyor through the machine.
Cartons are also moved along the machine, and each carton is positioned over one
of the article groups. As the group and carton continue to mover, the carton is
lowered onto the group to load the articles into the carton. A known example of
such a machine is shown in WO 96/32324.

20 Machines of this type have several disadvantages. Many bottling plants
> package cans and bottles into a variety of carton sizes, for example, cartons which
hold six, eight or twelve articles. Various packaging machines have been
developed that may be adjusted to accommodate cartons of different sizes, but the
machine must be shut down for a period of time (known as “downtime”) while the

25 adjustment is made. Minimising downtime is therefore desirable.



Fur-ther , as can be seen in the machi ne di sclosed in WO 96/ 32324, the
carton wo 991418y be | owered al ong a downwardly inclined P@g}q’sgghtgglthe
e

novirng article group. The angl e of inclination mnmus pt "quite
smal |, because an angul arly-oriented carton will not properly Tt
over the tops of the articles in the group. By keeping the 5 angl e of
i nclination small, however, the overall |length of the nmachine is nade

relatively large. This is undesi r abl e, because it increases the anount of
fl oor space equired in the li,ng plant.. . The
present invention %‘5&1? taﬁc%h?é?ﬁ‘?emt fe M2 B'Hﬁ%a}fglﬁisedd‘i“s‘é{@/gﬁ@aﬁ% the 10

knowun packagicaoffdyl BERwaredPileNd 8 WbEn¥aka ielind Cafth SRS RANAFMMRIC 1S

abl e nore than one type or size carton, |ch
changeover begrapgn The angle of daelinatiors nmasbeokeps qyitee snaihybdumsemﬁeangawlgﬂ y.
Further, the inve nismthat reguires
relatively | iqtf%fr&n%gﬁf’ ﬁgf%’e{% fisov Fbmt?ﬂ%&%he TR es| ‘Bzrﬂi? BEPUPuneY i on.

15 5 keeping the ai¥é &e Riclih&H6ANmaN) heWBveR € theSRAratd fefig® JTank 3RS

machi ne describedin a correspond| ng application. PCT Appli cat i on
WO 9 914 120.is madpseleﬂwlx Jaggel {Thistis undesirable, becapsedit énvredses, hetanunt ofi be

used in vari es 0 hi nes. Alternatively, the
carton | oadi ﬁfgf’ a?rﬁegwmi&ﬁgbﬁﬁm % nvention can be sold as

The present invention seeks to overcome the commercial disadvantages of

known packaging machines by providing a carton loading mechanism which is able
10 to load more than one type or size of carton, and in which changeover between

carton sizes or styles may be made rapidly. Further, the invention provides a

loading mechanism that requires relatively little machine length to perform its

foading function.

The present invention can be used with a packaging machine described in a
15 corresponding application (Applicant’s reference D-7725 . It is envisaged that the
preéent invention can be used in various types of packaging machines.
Alternatively, the carton loading mechanism of the present invention can be sold as
an individual module to be fitted to new equipment or to existing equipment on a

retro fit basis.

< 20 One aspect of the invention provides an apparatus for continuously
loading different types of cartons with articles delivered to the apparatus from an
infeed stream of a packaging machine, which apparatus comprises conveying
means sequentially to deliver successive cartons from a supply, and support means
co-operating with said coﬁveying means to maintain the carton in a set up
25 condition as it is moved downstream and to load said carton by lowering said
carton onto at least one article wherein said conveying means comprises a plurality

of carton engaging means mounted to respective ones of a pair of endless chains,
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20 an inidividual nmodule to be fitted to new equi pnent or to existing
equi pment W %4/14123 retro fir basis. One aspectcHiisds/ios:o

i nvention provides an apparatus for continuously |oading 25 di fferent
types of cartons with articles delivered 4®»-the apparatus from an infeed
stream of a packagi ng machi ne, whi ch apparatus conpri ses conveyi ng neans
sequentially to deliver successive cartons froma supply, and to |oad said

carton by | owering said carton.onto at | east one article wherein
sai d conveyi NggRaA Sach smdcarfd;mamcﬁﬁsetae&i ghiohiedt ﬁﬂé mg%g.' kng means
nounted to respective ones a pair ' éj;'h end| esas nggmﬁ erein each

sai d carton i sharactdrisedtingbat wﬁmw@esnsqawndm to ad_]ust oangﬁgaldg)aﬂemfns to
mai ntain the ca ton in a

di
downst r eam ch§ ‘ang’écfefﬁv‘? ﬁg é’glj‘l : Iﬁe‘ﬂ‘gﬁ’ %l}?é“ F%reﬁ?%Qdeéﬁe"FBt CMJ%st one

of said

5 According to an optional feature of this aspect of the invention control
means may be arranged to control the adjustment means. Preferably, the control
means may be arranged to control the speed of said carton engaging means to
marry the carton speed with the speed of the articles. Optionally, the control

means may controls the angle of incline of the carton engaging means.

10 According to another optional feature of this aspect of the invention said
control means comprises means for receiving information regarding the speed of
articles in the feed path. Preferably, control means comprises a sensor arranged to

measure the speed of articles in the feed path,

According to a further optional feature of this aspect of the inventionsaid
i5 carton engaging means comprises a plurality of spaced lugs, , said Jugs being
adapted to engage opposed panels of said carton at spaced locations intermediate
ends and at spaced locations intermediate its traverse edges. Optionally, said lugs

are shaped to engage and/or maintain said carton in a horizontal plane.

According to another optional feature of this aspect of the invention, said
20 support lugs comprise a support face in juxtaposed relationship with said panel
during said engagement and a protruding portion adapted to engage a recess or
aperture of said panel. There may further comprise a second protruding portion

spaced horizontally from said protruding portion.

According to a further optional feature, each said lug is mounted on a cam

25 track, wherein said cam track provides a path for said lug to maintain said support

face parallel to said panel during said engagement.
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pair of endless chains relative to the other said endl ess chain to receive

a di fferenwo9914123 carton type. 5 Accor di %f donal
feature of this aspect of the invention control neans /ﬁ%@ﬂ%ﬁﬁ? :

arranged to control the adjustnent neans. Preferably, the control neans-
may be arranged to control the speed of the carton engaging means to narry
t he carton speed with the speed of the articles. Optionally, the
control nmeans nay controls the angle of incline of the carton

engagi ng nmeans. 10 . ccordin anot her optional feature
of this aspect of tHPhenAptipnafeatwe of s asPecES&&’l"dPVqﬁ’Bﬁﬂéh%ﬁ poiderse

means for rec %%ilﬂﬂxg' ﬂéﬁfsr@tcbﬂt?olrtﬁg?kqﬁ Sartibies $PEFin?led end, said 1itﬁl es in

the feed path referably, control means nmay conprise a sehsor "arran
to measur e t hemeaps darther camiprising snéans theoritend theppressure dfSsaid articles -into the

According to a f rther ti feature of this aspect .of thelnventlonthe
carton engagi M n‘ﬁga g?rg?tfagﬁmﬁﬁf:ﬁ eRTERct P‘SW‘B?r %Mgas foy sach eaygon. ugs

being 5 md@ewi dafdl ﬁ@ﬁﬁ&@ ceﬂms:ﬁé phatsk of of dfaﬂﬁl& is8d a
| ocations i nternedi date ends at Space | ocati on I Nt er nedi at e

Its traverse @tﬁgéﬂlee@t lonally, the I ugs may be 20 . shaped to engage
and/or maintain the carton in a horizontal plane.

A second aspect of the invention provides a2 method of continuously setting
up and loading different types of cartons which method comprises causing each
carton sequentially to be delivered to an infeed end of a packaging machine,

10 conveying the carton through the machine, maintaining the carton in a set up
condition as it is moved downstream, causing the set up carton to be supported by
support means and held in a set up condition and loading the carton by lowering

said carton onto at least one article as it moves downstream.
An embodiment of the invention will now be described by way of example
15 with reference to the accompanying drawings in which:

FIGURE 1a is a perspective view of a carton suitable for use with a

packaging machine, hereinafter described ;

FIGURE 1b is a perspective view of an erected carton of the type illustrated
" in Figure la; -

20 FIGURE 2 is a perspective view of an upstream end of a packaging machine

incorporating the loading mechanism of one embodiment of the invention ;

FIGURE 3 is a perspective view illustrating the loading mechanism of the

present invention,;

This Sheet Has Been Replaced

LT



Accord| ng \3§92391t2§er optional feature of this aspect of the invention, the
lu

support onprise a support face in juxtaposed rel HGFVSISIPEIR t h

t he panel during the engagenent and a protruding portion adapted to
engage a recess or 25 aperture of the panel. There may further conprise
a second protruding portion spaced horizontally fromthe protruding
portion. According to a further optional feature, each |ug
may be nounted on a cam track, wherein the camtrack provides a path
for the lug to nui FIGURES% asdifpoe perspectiv8@iews illastatihg ithe gt &3eengtslpehndiur i ng
engagenent . W9337 'w Anot er opti onal

feature of this aspect of the invention there may be provi ded
FIGURE 6 is a cross-sectional view of the lug assembly.

A mechanism according to the present invention is capable of loading a
variety of carton types, for example fully enclosed and basket type cartons. Any
5 reference in this specification to a carton type includes different sizes of any
particular carton style. For example, the mechanism can process fully enclosed
cartons for eight or twelve articles. The cartons are loaded by the same method, so

only the loading of a fully enclosed carton is described.

Referring to the drawings, and in particular, Figures 1a and b of the

10 drawings carton 10 is a basket type carton, shown in Figure la in its flat collapsed
form and formed from a unitary blank of paperboard or similar sheet material.
The carton blank includes opposed side wall panels 12, 14 and opposed end wall

~ panels 16, 18 hingeably connected one to next. The carton further comprises a

handle structure 20 which interconnects end wall panels 16, 18 and comprises

15 transverse partition panels 22 interconnecting each side wall 12, 14. Base panels
24, 26 hingeably connected to respective side walls 12, 14. Articles (not shown)
are inserted into the carton from above or, as the case may be, from below and the

base panels are then secured together to provide a completed carton.

It is envisaged that the cartons will vary depending upon the shape and or
20 quantity of articles to be packaged and accordingly, a machine in accordance with
A the present invention is adjustable in numerous respects so that it can process a
wide variety of such cartons. The principal arrangements which are likely to be
varied are shown in Figures 1a in which “H” is the overall height of the set up
carton equivalent to the distance between the upper edge of the side wall and base

25 panel, “L” is the overall length of the carton when the base panels have closed.



regul ating neans to control the flow of articles at the infeed end, the
regul ati ngvo 99714123 neans further conprising neans to contrgbr}vlggyﬁ%ﬁssure
e’c

of the articles into the machi ne and neans to determ ne orrect
nunber of articles for each carton. 5 _Preferably, the nmeans to control
the pressure of the articles nmay conprise an infeed star wheel.

A third aspect of the invention provides a packagi ng nmachi ne for
continuously packaging cartons with articles, including a carton supply and

set u 10 a tus, an,article infeed and.the a atus for | oadin
di ffelroent cartoP\pt @ carign, (yhatever the type, e‘?‘?lude ape““?&ais struck from, the ?

embodi nent  of b4sB Pahély 24 DOWHIEH AreRR¥Y B?_t%ﬁdih@&hﬁic%is\ﬁ{ %Hfthi%ﬁaﬁmﬁxem,

with reference to the acconpanying draw ngs in
FIGURE | a is thresctriapgwlar apertaresv2&progided to suppotti thebhse fanels 2d¢e26idtiting

packagi ng mc@dnrslt?ucn%%ro the gseer, ageea 50 'usl?e%dﬁy the loading mechanism.

5 Referring to Figure 2 of the drawings there is shown a machine 30 for
processing cartons of the type outlined above. The upstream end of the machine
includes a dual hopper 32 in-which a multiplicity of carions 10 in a collapsed
condition are held ready for processing. A back feeder 34 of the type referred to
in corresponding application (Applicant’s reference D-7723 ) and a rotary vacuum

10 feeder 36 are positioned adjacent the dual hopper 32. The rotary vacuum feeder 36
transfers sequentially cartons from the hopper 32 to a paper feed chain 38. The
back feeder 34 comes into contact with the carton during its orbital path and
separates opposing walls to part erect the carton. The paper feed chain 38 is
provided to complete the carton set up and to transfer the cartons downstream to a

15 | loading station 40. As the erected carton is moved forward by the paper feed chain
38, a plate (not shown) maintains the carton in a horizontal plane. At the loading
station, the base panels 24, 26 of the carton are outwardly folded by guides (not
shown) positioned either side of the carton , before being transferred to a carton

lowering module 50.

20 The carton lowering module 50 is described with reference to Figures 3 and

4, The module comprises a conveyor, for example one or more side lug chain

sets 52, 54 mounted on tables 56, 58 respectively which are downwardly inclined

towards the point of loading 60. In this embodiment, a pair of side lug chain set

52, 54 is used which are of similar construction and so only the near side set 52 is

25 described in detail. The endless chain set 52 includes an endless chain 62 driven
by a motor, such as a servo motor. Suitable means connected to the side lug chain
sets are provided to periodically engage cartons supplied from the paper feed chain.
In this embodiment, the carton engagement means comprises 2 plurality of guide

pin lugs 64 mounted on the endless chain which are operable to engage the



20 I n Figure 1la; FIGURE 2 is a perspective view of an

upst r eam e 9M4133 packagi ng nachi ne i ncor porating tRCT/usYditegy9
mechani sm of one enbodi nent of the invention; 25 FIGURE 3.is a
perspective view illustrating the |oadi ng Trechani smof the pr esent

I nventi on; 30

opposed base panels 24, 26 of a carton and to retain the base panels 24, 26, side

panels 12, 14 and end panels 16, 18 in a set up condition as it moves downstream.

In the embodiment shown in Figures 4 to 6, each lug 64Iish prefé;ably
substantially wedge shaped and comprises a support face 66 arrénged lﬁ;t )an acute
5 angle with respect to a notional vertical plane Y-Y. A plurality of pins, for

example, four pins 68 are mounted at spaced intervals along the support face 66.
Each pin 68 is positioned on the support face 66 so that during use they are
received in corresponding apertures 28 of the carton panel 24 being supported
thereby to engage the carton. In thi§ embodiment, only the leading three of the

10 four pins are required for the basket type carton. Of course, for the larger cartons
such as the fully enclosed cartons, all of the pins are used. Conversely, a smaller
carton may only require to be engaged by two of the pins. Preferably, the trailing
end of the lug 64 includes a protruding portion 70 with a substantially vertical
support face 72 to receive the trailing edge 74 of the panel 24 being supported. In

15 * use, the carton 10 may tend to tip forward so the protruding portion 70 maintains

the carton in its correct position and minimises any unwanted movement.

Each lug 64 is mounted to a support frame 76, shown in Figure 4: the
support frame 76 being mounted to the endless chain 62 at a suitable or central
point by a suitable attachment means 78, for example a roller bearing, which is

20 capable of rotational movement. In this embodiment, cam followers 80, 82 extend

from each end of the support frame 76.

o As illustrated in Figure 3, the table 56 includes a recess 83 to receive the
endless chain 62 and one or more cam tracks 84, 86 to receive the lug cam
followers 80, 82. In this embodiment, the recess 83 and cam tracks 84, 86 are

25 ovoid in shape, but other configurations could be adopted without departing from

the scope of protection. As each lug 64 moves along the path of the cam track 84,
86 the guide pins 68 and support face 66 are maintained in plane parallel to the

paper feed chain 38. This arrangement allows the lugs 64 to be moved laterally



5- FIGURES 4 and 5 are perspective views illustrating

the | ug aspesRi4z3 and FIGURE 6 is a Crogs- tional view o
of the lug assenbly. A mechani sm accord?%&ag llpﬁle*)

present invention is capable of |oading a variety of carton -
types, for exanple fully encl osed and baélge't type cartons. Any 5
reference in this specification to a carton type includes different sizes
of any particular carton style. For exanple, the nechani sm can
process fully_ encl os cartons for eight or twelve articles. The

cartons are | @P&tﬂé’ﬁ“’ﬂ}c}i’tlﬁgﬂs&ﬂ@ Rigiareod) at ts upper end of the gable §6to assistiimtheof a
full | ' | KR : '
i i ngo. - andiSoRh elgaeben St hb b5 68 in the panel aperoyres 28., B dht By 10

carton 10 is srehmaiftained ipa hosizomal platoby therugs G4aethbf ardllowesed bythecol | apsed
formand formed froma unitary blank of paperboard or simlar sheet
mat eri al . endless chajpggetd2-t on bl ank i ncl udes opposed side wall panels 12,

14 and opposed end wal |

5 Articles such as bottles B are fed into the machine by an infeed conve_ydr %0
and the line pressure of the bottles is controlled by an infeed star wheel 92, as is
well known. The articles are separated into groups of the correct number per
carton by suitable means so that they can be introduced to the carton at the same

rate as the carton flow.

10 At loading station 40 illustrated in Figure 2, the cartons are introduced to
the group of articles from above as the carton and article group are moved forward
in unison by the carton lowering module 50 and an article conveyor 94
_respectively. The carton 10 is lowered onto the articles due to the downward

incline of the endless chains sets 52, 54.

15 It is envisaged that the loading niodule can be used to load cartons with
different configurations of articles, for example two rows or three rows.
Accordingly, either or both chain sets 52 and tables 56, 58 are moveable towards

or away from each other, by means of a pneumatic cylinder (not shown).

Advantageously, the lugs 64 and pins 68 minimise vertical and lateral
< 20 movement of the cartons 10 as they engage with the articles. Optionally, vertical
movement of the carton is further minimised by a pressure belt (not shown)
positioned above the endless chain sets 52, 54 and adapted to apply downward
pressure to the handle structure 22 or, as the case may be, the top panel. It is
envisaged that in some embodiments, the pressure belt could be replaced by fixed

25 guides or, where appropriate, vertically mounted endless chain and lug sets.



panel s 16, 18 hi ngeably connected one to next. The carton further conprises
a woﬁ%ﬂlzg structure 20 which interconnects end walHCTHzS98t%5146, 18
and conprises 15 transverse partition panels 22 interconnecting each
side wall 12, 14. Base panels 249 -26 hi ngeably connected to
respective side walls 12, 14. Articles (not shown) are inserted
into the carton from above or, as the case may be, from bel ow and the

base panels are then secured together -to provide a conpleted carton.

It is envisaged th@ncé e aohoRsvebdeh 1oaTell wigPAHTIS O PEY 64 fretingagead or
20 quantity of articles to be packaged dnd accordingly, a machine in

accor dance wi frAm; the apertaten 28 nThepativaf the cam) tracka80. 82 at the lawesendrofsaelet s so

that it can p e ] G ch cartons. .The pr.jncipal
arrangemnent s f%lfecﬁf,a%%eerralblgg |ﬂ§f {quggeio Yidve lh% ﬁ%ﬁﬁi iL&é‘h(ﬁcté&e d%ﬁgwe‘?ﬁy I@?t Gres
l'a in which "8, away tffvtn theedaloh 10ewRilkt n@finthidéngSe piiR 68 in a parallelGirneOd the

equi val ent to the di stance between the upper edge of the side wall and base

25 phnel , article cqnyeyarddo, Ehug, |2 smoeth disengageraentds aehiewglen t he base panel s
have cl osed.

The loaded cartons are transferred by means of an outfeed conveyor 94
and/or pressure belt to a further set of endless chains with side lugs (not shown)
which are used to transfer the carton to the outfeed end of the machine. During
this stage, the base panels 24, 26 are-folded around to the underside of the carton

10 and are interconnected by a locking mechanism known in the art. A second
pressure belt is provided above the handle structure to prevent unwanted upward
movement of the carrier. The completed carton is transferred to the outfeed end of

the machine.

it will be understood that the loading mechanism of the invention has been
15 iltustrated with reference to a specific embodiment and that numerous modifications
are possible within the scope of the invention. The loading mechanism is able to
process cartons comprising numerous configurations of groups of articles covering
a range of carton size and shape, for example, four, six, eight and twelve bottles
without undue time being spend in adjusting the mechanism. In particular, the
20 carton Jowering module can be raised or lowered by hydraulically powered columns

96, 98 that support the tables 54, 56 respectively.

o Suitable control means is included to position the support tables 82, 84 at
the desired location for a particular carton type or size by controlling the pneumatic
cylinder and/or the hydraulically powered columns 96, 98. The control means may

25 also control the motors dri{ring each of the endless chains so that lugs 64 of each

chain are moved in synchronisation as described above. Further, the speed of the

chains can be adjusted by the control means according to the carton type and/or



6 - The carton, whatever the type, wll include

apertures W89sasmask fromthe base panels 24, 26 i HJS@!E ygsed by
t he -l oadi ng nechanism In this enbodi nent, three triangu ar
apertures 28 provided to support the base,ganels 24, 26 during T
construction of the base, are also used by the | oadi ng nmechani sm 5

Referring to Figure 2 of the drawings there is shown a machine 30 for
processi ng cartons of the type outl i ned above. The upstream end of the

machi ne gl udes ual ho er 32.in V\tlgl ch a multiplicity of
cartons 10 in stgl,e It%ﬁ%mmse carton Hgtfﬂubﬁ"“& e papedteed £h3i nf@rmﬁﬁﬁt‘%%m ng.
A back feeder cgfheQbr gmnuggegdeg&,gwg“ in correspondi ng

application (Applicant's reference ™D-7723 ) and a rotary vacuum 10
feeder 36 are positioned adj acent the dual hopper 32. :The rot.ary vacuum
f eeder 36 ransf FSeSeque

nl?fc I%. catons fromthe hopper 32 to a
paper feed chain 3 e-mgtro means maybe 4 decieated Progessomemay, b accomtrglk meaps h
the carton dugpngp héléi ﬂ%%icﬁineﬁﬁtvrhlé}f‘ﬁe loadln%meclﬁﬁi’sﬁ'f &tlfsﬁdogaowdgﬁaﬁ@l I's to

part erect the carton paper feed chain

conpl et eSt he the cantrod meampmay\@rqfcrabkyabtsﬁ knowmmprogemmmaisie demns:bnnalmysmna 15
| oading station 40. As the erected carton is. noved forward by the paper
feed chain 38, a plate (not shown) mmintains the carton in a

horizontal plane. AdvhitegdoBsl§i NHe speed of operation of the apparatus is improved as
well as its efficiency and durability as the carton is moved from a collapsed

position to a fully set up condition

While the preferred embodiment described herein is for loading bottles into
10 cartons, it will be recognised that the invention is not limited to cartons for bottles.
The invention may be used with machines for packaging cans, paperboard “bricks”

and other containers into cartons.

Moreover, while the preferred embodiment described herein is shown as
part of a machine for loading containers into vertically-loaded basket-type carton,
15 the invention is not Yimited to cartons of this type. As will be recognised by those
skilled in the art, the invention méy be used with wrap-around or end-loaded

carfons.



station, the base panels 24, 26 of the carton are outwardly fol ded by

gui des (no™O 9914123 shown) positioned either side of the caPCOws9s/ivefsor
being transferred to a carton | oweri ng nodul e 50. 20

The carton | owering nodule 50 is describediiwth reference to F| gures 3 and
4. The nodul e conpri ses a conveyor, for

sets 52, 54 nounted on tables 56, 58 respectively dIy

i ncl i ned towards the point of |oading 60. Iﬂ"ﬂﬁ“ t a
pair of side lug chain set 52, FLApMNsed ate 10 S|ﬁ1lar
construction and so only the near side §‘T"52~|s 25 described in
detail. The endl ess chain set 52 i ncludes an endl ess chain 62 driven

by a notor, sugh as,a serv Sui t.abl e .ne con ected to the side |ug
chai £t & AR aBRira0 ot pnrimiom§ oloacyPe FiBRER0APE St ons 3 | cd

from the paperartieRg defigdréd to the apparatud frbinsanei'ﬂ%éd'sﬁ@ﬁh of Q@a&é i3 machine,

engagenment nmeans conprises a plurality of guid Coopin ugs 64 nount ed

on the endl esswhichiappavatushcemprissp connelyingt meamgsegeemhay to deliver\aGc@8sivel 123

PCT/ US98/ 9619cartons from a supply, and to Joad said carton by lowering said carton onto7at least
one article wherein said conveying means comprises a plurality of carton engaging
means mounted to respective onés of a pair of endless chains, wherein each said
carton is held between synchronised carton engaging means, to maintain the carton
in a set up condition as it is moved downstream characterised in that adjustment

10 means is provided to adjust one of said pair of el.xdless chains relative to the other

said endliess chain to receive a different carton type.

2, The apparatus according to claim 1, wherein control means are arranged to

control the adjustment means.

3, The apparatus according to claim 2, wherein the control means are arranged
15 to control the speed of said carton engaging means to marry the carton speed with

the speed of the articles.

4, The apparatus according to claim 3 wherein the control means controls the

angle of incline of the carton engaging means.

5. The apparatus according to claim 3 or claim 4 wherein said control means
20 comprises means for receiving information regarding the speed of articles in the
feed path.

6. The apparatus according to claim 5§ wherein said control means comprises a

sensor arranged to measure the speed of articles in the feed path.



opposed base panels 24, 26 of a carton and to retain the base panels 24,

26, side panels 12, 14 and end panels 16, 18 in g set up . .
condi tion ‘gggig{t“lr?gves downst r eam Mﬁ?ﬂ%t '
shown in Figures 4 to 6, each lug 64 is prgferabl substantial ly
wedge shaped and conprises a support fac€ arriﬁ”ﬂﬂﬂ N I(E 5
angle with respect to a notional vertical plane Y4 ﬂ)lﬂ”’mﬂmgm pi ns,
for exanpl e, four pins 68 are nounted at spaced % ntserval s al ong
t he support face 66. Each pin 68 is positioned on the support

face 66 so that durkhedoyding meehanisnme according to clapme 2eanalaimi 5 whereine s3id caiter

noage i he carrEiFins b BoRREG « Bublihy By SHPROIEE e tres hring HSREYY 1o

four pins are engspel dppdsédopantiof3aidkaitoh pspaced loetionslintefnédiste ehdy add&t

| ar ger cartons . such as the fully enclosed cartons, all of the
pi ns are used 3P¥§AJecatiens intgrmegdiate ity traverse edges. carton nay only require to
be engaged by two of the pins. Preferably, the trailing end of

the lug 64 includes a protruding portion 70 with a substantially verti cal
support fBace B t o Thedeading hiechdnism hecogdingl gecldiin Ofwhdbein 3aide lugdAard chapgd
supported. In 15 se, the carton 10 may tend . to tip forward so the
protrudi ng porP EBERERANALT Maintain said carton in 3 orizogtal BWNS-n jts correct

position and mni m ses any unwanted novenent.

9. The loading mechanism of claim 7 or claim 8 wherein said support lug
comprises a support face in juxtaposed relationship with said panel during said
engagement and a protruding portion adapted to engage a recess or aperture of said

10 panel.

10.  The apparatus according to claim 9 further comprising a second protruding
~ portion spaced horizontally from said protruding portion.

11.  The apparatus according to claim 9 or claim 10 wherein each said lug is
mounted on a cam track, wherein said cam track provides a path for said Iug to

15 maintain said support face parallel to said panel during said engagement.

12.  The apparatus according to any of claims 1 to 11 wherein regulating means
is provided to control the flow of articles at said infeed end, said regulating means
further comprising means to control the pressure of said articles into the machine

< and means to determine the correct number of articles for each carton.

20 13.  The apparatus according to claim 9 wherein said means to control the

pressure of said articles comprises an infeed star wheel.

14. A packaging machine for continuously packaging cartons with articles, the

apparatus of any one of claims 1 to 13,



Each lug 64 is_nounted to a support frame 76, shown in Figure 4: the
support f wmaoee/Mat2bei ng nounted to the endl ess chain 62 at BCHUSSMIEH Of
central point by a suitable attachnment neans 78, for exanple a
roller bearing, whichis 20 capabl e. g3 -rotational novenent. In this
enbodi nent, camfollowers 80, 82 extend fromeach end of the
support frane 76. As illustrated in Figure 3, the table 56 includes a
recess 83 to receive the endl ess chain 62 and one or nobre cam

tracks 84, 86}#6 @é&ﬂ’lﬁ%to %ﬁtﬂﬁoﬁ mg&ffergg{ %EQ&‘PE&O%Q which gxeﬂﬁdt hi s

enbodi nent , cam avol d 1 n shape,

but ot her Conédrﬂbﬁs%ﬁ candngCeuch dation edppntiullyvm tbiealetiveted i @ isetguyf candition to
the scope of protection. As each |ug 64 noves alo g t he . ath of, the cam

track 84, an infeed gsl ofivelogding Station dn apagkaging wackine, rmpiptagyng the GZioR: 4j ned
in pl ane par al | el%?f qpoé[ﬁlglnon as C}t a]PO%Qﬁ{WIIS&% kalﬁg %gld S-Ehhﬁ CW@Wnt

all ows the |ulfs? OVe
5 supported by support means and he}d in a set up | condmon and loadmg the carton

by lowering said carton onto at least one article as 1t moves downstream



designated by letter X, in Figure 3 at the upper end of the table 56 to

assist in snoot h engagenent of the pins 68 i &Bﬁ |
apertures%&% the cartons 10 are maintai negrl n %ﬁﬁgfllbzont al

pl ane by t he | ugs 64 as they are |owered by the endl ess chai n-set
52. Articles such gygbottles B are fed into the machine by
an |nfeed conveyor 90 and the line pressure of the bottles is
controlled by an infeed star wheel 92, as is wel | known. The
articles are separated into groups of the correct nunber per

carton by suitable that they can be introduced to the carton at

t he same di C Al |l 3-5 . At | ogsli ng
station 40 |IIustrate n F|gure 2, the cartons arell ntroduced”’

the group of articles from abovwe-as t & carton. gnd j cl e groyp are noved
f or war d in unison by the carCon_laweri.dg e 50 an article
conveyor 94 respectiv Iy .The carton 10 red #fo the

;

s chains. sets

- ‘12
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15 It is envisaged that the | oading nodul e can be used to | oad

cartons wiweé 9914123 di fferent configurations of articles POTaUsogs2dl e t wo
rows or three rows. Accordingly, either or both chain sets 52-_and
tabl es 56, 58 are noveabl e towards or away from each other, by"-
means of a pneumatic cylinder (not s ) .

Advant ageously, the lugs 64 and pins 68 mnimse vertical and |ateral 20
novenent of the carton®s10 as they engage with the articles. Optionally,

verti cal movefremtNof the carton is further ninim sed by a pressure
belt (not shown) §:;;L_;@"u. above the endl ess chain sets 52, 54

and adapted to apply do
or, as the case naj-pe
sone enbodi nent s,
gui des or
sets.

W Py -
&é%kggzsfégs— Eééssureﬁio the handl e structure 22
=5 28 4R IS envi saged that in

tul d be repl aced by fixed 25
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Once the cartons have been | oaded with articles, the lugs 64 are di sengaged
fromthe 28. The path of the camtrack 80, 82 at end of
each Qﬂ&@&?ggfe 54, 56 enables the lugs 64 to nove in EE?§§%?§$E
direction, designated by letter Z, away fromthe carton 10 -whi-l.st
mai ntaining the pins 68 in a parallel plane to the 5 article conveyor
94. Thus, a snooth di sengagenent is 3dhi eved. The | oaded
cartons are transferred by neans of an outfeed conveyor 94 and/ or
pressure belt to a further set of endless chains with side lugs (not shown)
which are used to transfer the carton to the outfeed end of the naghine.

Duri ng this stage, the base panels 2 f ol ded to the
undersi de of the ca 1 and are intercqnnegte y a | ocki g
mechani sm known in IE? A second eps belt is\prowNed
above the handl e structure to prevent unwantedjjgipparl ve t of
the carrier. The conpleted carton is transferr ofthe outfeed end o

t he machi ne. It will be unde sk)od that the | oad

mechani sm of the invention has been 15 i1 [just fafed] wi th refereptce a
speci fic enbodi nrent and that numerous nodificgtiofs .

SUBSTITUTE SHEET (RULE 26)



are possible wwthin the scope of the invention. The | oadi ng nechanismis
able to WO91412}r gcess cartons conprising numerous confi EGTAISPHIPSIGOT

groups of articles covering a range of carton size and shape,-.for
exanpl e, four, six, eight and tmelve4ppttles wi t hout undue ti-ne
bei ng spend in adjusting the nmechanism In particular, the 20 carton

| oweri ng nodul e can be raised or | owered by hydraulically powered col ums
96, 98 that support the tables 54, - espectively.'
Sui tabl e control nmeans is i posi tion the support tables 82, 84 at

the desired locatio 9 Gﬁp typ i e by -controlling
: e ydrauﬁF?Zﬁﬁyapomeredibblunh$;96,
the nmotors drivi‘ng each of
chain are noved in i
er, the speed of the . - - o=
s according to the carton typ
- 10-

(Do -t

2 P
synchroni sation as gESCRISRS~al b

. . — -
chai ns can be a(g g NE (PREN %.}.
and/ or | 76 =

3
a
- H

ay

R

78
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3

size and to synchroni se carton throughputz with the paperfeed chain 38 the
article conveyor 90 and outfeed conveyor 94. The
control neans nay be a dedicated processor or may be a control neans

for a packagi ng nmachi | ' B Re ' ' - Sov 37324 ¢
Alternatively, 5 @ﬁgﬁﬁgﬁ%% ma%%%ﬁ%g%g{?%& %:wgﬁ%é% » the carton
progranmabl e ser umayxbnlowekedsalofgamiownwardly inclined path ontd\theambvige anieleygrotpe
speed of operatiqp of the apparatus is inprqoved as well as its

efficiency and dukigsngle st ia WH@“B’&F&QS?#CSEQWW PEfAUSE Ebigapalypriented
ition to a ful : Lt ko T
bt nent descr 1 Ea FAn Bt Sr3BE P (ver me romg of thp srticles it obp!® PRAGARS

enbodi nent descri
Wi || be recogni sadglhdtindtinatibyeall ihowevear, thetovietalli leggth b theandcdnr if fkade

bottl es. The invention may be used wi th machines for packagi ng
cans, paper boar d reBfyekdarge. This is tndesirahie, deceusn dtipereasss st anquat ploeor space
required in the bottling plant.

The present invention seeks to overcome the commercial disadvantages of
10 known packaging machines by providing a carton loading mechanism which is able
w load more than one type or size of carton, and in which changecver between
carton sizes or styles may be made rapidly. Further, the invention provides a
loading mechanism that requires relatively lirtle machine length to perform its

loading function.

The present invention can be used with a packaging machire described in a
corresponding application, PCT Application WO 9 914 120 . It is envisaged that the
present invention can be used in varfous types of packaging machines.

Alterpatively. the carton loading mechanism of the present invention can be sold as
20 an individual module to be fitted 10 new eguipment or to existing equipment on a

retro fir basis.

One aspect of the invention provides an apparatus for continuously loading
25 different types of cartons with articles delivered to_the apparatus from an infeed
stream of a packaging machine, which apparatus comprises conveying means
sequentially to deliver successive cartons from a supply, and 1o load said carton by
lowering said carton onto at least one article wherein said conveying means
comprises a plurality of carton engaging means mounted to respective ones of a pair
30 of endless chains, wherein each said carton is held between synchronised carton

engaging means to mainrain the carton in a set up condition as it is moved

WO w This is the replacement sheet
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Nﬁreover, while the preferred enbodi nent descri bed herein is shown as
part of a machine for |oading containers into vertically-Ioaded basket-type
carton, 15 the invention is not limted to cartons of this type. As

wi'll be recogni S dwid¥tréA0 Saracerised mﬁﬂﬁt Adj@dmbsit rhélﬂs & providB@ d ANSRbhOBE Ry

be used with wap-around or end-| oaded cartons. N
CLAI VB prir of endlgssaqhsins aelagver torthe othet saicbersilsss ichaia ito pecdive palifferent

types of cartons w.th articles delivered to the apparatus from an
i nfeed stream of A PABWEyi ng machine, 5 whi ch appar atus conpri ses
conveyi ng neans sequentially to deliver successive cartons froma

supply, and to load said carton by |lowering said carton onto at | east
one article \ﬁlnerel n sdicdondingvioynragtonsd deatiro o s aspeet qflrh#mh'bnt;on@bn&elrmmm

n n n n r, of en
B0 NG v ein S Ragel B ool GERERMNG: BER. PrefbeRR, nf Lot HESR
may be arranged to control the speed of the carton engaging means to marry the
carton speed with the speed of the articles. Optionally, the control means may

controls the angle of incline of the carton engaging means.

10
According to another optional feature of this aspect of the invention the
control means may comprise means for receiving information regarding the speed of
arricles in the feed path. Preferably, control means may comprise a sensox arranged
to measure the speed of articles in the feed path.
15

According to a further optional feature of this aspect of the invention the
caron engaging means may comprise a plurality of spaced lugs, the lugs being
adapted t0 engage opposed panels of the carton at spaced locations intermediate ends
and ar spaced locations intermediate its traverse edges. Optionally, the lugs may be

20 shaped to engage and/or maintain the carton in a horizontal plane.

According to another optional feature of this aspect of the invention, the
support lugs may comprise a support face in juxtaposed relationship with the panel
during the engagement and a protruding portion adapted ic engage a recess or

25 aperture of the panel. There may further comprise 2 second protruding portion

spaced horizontally from the protruding portion.

According to a further optional featute, each lug may be mounted on 4 cam
track, wherein the cam track provides a path for the lug to maintain the support face

30 parallel to the panel during engagement.
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carton is held between synchrohi sed carton engagi ng neans, to maintain the
carton 10 in a set up condition as it is hpbved downstream characterised
i n that adjustnent means i s provided to adjust one of said pair of

endl ess chains rel ati er . sai h in to recejve
a different carton ty%‘g‘)&& E&?ongf%a"?e °fm‘ﬁfé1’%?§8§‘h§q%‘;e%§1 B‘E) 46\%
1, wherein cont rﬁivumgsneiﬁ@toad’o&‘&ﬁgﬂaé flo®r oﬂénclesmn&fﬁécdtdme aﬁerksﬂa"@et
means. The apparatus according to claim?2 wherei n t he

control means ar@e@n&@ﬁg@@comvsmg m@né@mmﬂo thersysuesOiche aiciss e then
t
onges g oo TRl 8 R SR B s BRI

control maan§ COP&E&hﬁ;{_tbﬁmeans 10 cohit®] B Predsi@lof b Aticledthaf 36O NIRRT
nmeans. 5 he apparatus according to claim3 or claim4 wherein

sai d control measar wheel.

A third aspect of the invention provides a packaging machine for
comnrinuously packaging cartons with articles, including a carton supply and set up
10 apparamus, an article infeed and the apparatus for loading different carton types with
articles.

An embodiment of the invention will now be described by way of example

with reference to the accompanying drawings in which:

FIGURE la is a perspective view of a carton suitable for use with a
packaging machine. hereinafter described ;

FIGURE 1b is a perspective view of an erected carton of the type illustrated

20 in Figure la,

FIGURE 2 is a perspective view of an upstream end of a packaging machine

incorporating the loading mechanism of one embodiment of the invention ;

25 FIGURE 3 is a perspective view illustrating the Joading mechanism of the

present invention;
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25 conprises neans for receiving information regarding e speed of

articles in the feed pat h. 6. The apparatus according to
claim5 wherein said control means conprises a sensor arranged to
nmeasure the speed of articles in the feedcpaiMs 30 7. The

| oadi ng nechani sm according to claim2 or"clarm 3 wherein said carton
ehgagi ng nmeans conprlses a plurality of spaced lugs said |ugs being adapted

| ntermedi ate oade angRRg «?fﬁ?se'fgrgoaae"f Be e MR, SRR RS AT RITER  aver se
edges. 5 amczﬁs deuveiféaeto' a¥EERANISHERA GRELh "G o PackABbdNndciiier ei n

said lugs are shaped to ggage and/or maintain said carton in a
hori zont al [ anewhi¢ch apparatus comprises conveying means sequentially to deliver successive

cartons from a supply, and to load said carton by lowering said carton onto at least

one article wherein said conveying means comprises a plurality of carton engaging
means mounied fo respective ones of a pair of endless chains, wherein each said
carton is held berween synchronised carton engaging means, to maintain the carton
10 in a set up condition as it is moved downstream characterised in that adjustment
means is provided to adjust one of said pair of endless chains relative to the other

said endless chain 1o receive a different carton type.

2 The apparams according to claim 1, wherein control means are arranged to

Lo

15 control the adjustment means.

3. The apparams according to claim 2, wherein the control means are arranged
to control the speed of said carton sngaging means to marry the carton speed with

the speed of the articles.

4. The apparatus accerding to claim 3 wherein the control means controis the

angle of incline of the carton engaging means.

5. The apparams according to claim 3 or claim 4 wherein said comrol means
25 comprises means for receiving information regarding the speed of articles in the feed

path.

6. The apparatus according to claim 5 wherein said control means comprises a

sensor arranged to measure the speed of articles in the feed path.

| l!l'“J "I“Ll “Il!l nllsl " |!II This is the replacement sheet
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9; Thé™ oadi ng nechani smof claim7 or claim8 wherein said support |ug
10 conprises a support face in juxtaposed relationship with said panel
during said engagenent and a protruding portion adapted to engage a

f
e o poer T o The Ifaine oserm@R Afonding to slainn 2 6F i, 3oV aes SR Sl SettP
spaced hori zont akdgss fngomem' GripRes HHuRYHPEf $Ha8dd tugs said lugs belég adaprHQo

apparatus according to claim9 or claimI0 wherein each said
nmount ed on a can¢nZRae RPPORPEPpNiets ofshid @Em&t%@ﬁdmwdémt‘a‘mdm ms asﬁhd | ug

to ITB.I nt gJ lel to said panel during said
engagenent . s?)a&dsﬁﬁzgmﬁl%%—n;edggﬁs gus 5c°§6?sd| ng to any of clains 1 to 1
1 wherein regul ating nmeans is provided to control the flow of
articles at sai d infeed end, said regul ati ng neans further

conpri si ng means8.t o c'B:etmdmgmmancerdmo@mlm?mhctegssmmmsareeshmﬂmne
and neans to determ n%oé%he correct. nu artlcles for each carton. 25
13.  The appar at 8o attordr ig o a aq ngn F’é?’?fa‘ls%}? ¥ neans to control the

pressure of said articles conprises an infeed star wheel.
9. The loading mechanism of claim 7 or ¢laim 8 wherein said support lug
10 comprises a support face in juxtaposed relationship with said panel during said
engagement and a protruding portion adapted to engage a recess or aperture of said

panel.

10.  The apparatus according to claim @ further comprising a second protruding

15 portion spaced horizontally from said protruding portion.

11.  The apparatus according to claim 9 or claim 10 wherein each said lug is
mounted on a cam wack, wherein said cam tack provides a path for said lug to

maintain said support face parailel to said pane] during said engagement.

20
12.  The apparatus according to any of claims 1 to 11 wherein regularing means is
provided to control the flow of articles at said infeed end, said regulating means
further comprising means to control the pressure of said ariicles into the machine
and means to determine the correct pumber of articles for each carton.

25 R

13,  The apparatus according to claim 9 wherein said means to control the

pressure of said articles comprises an infeed star wheel.

14. A packaging machine for continuously packaging cartons with articles,
30  including a carton supply and set un smparats, an article infeed and the
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v a e

gpckagi ng machi ne for continuously packaging cartons with articles,

ég |n.(;l uding a carton supply and set up apparatus, an article infeed and
t he apparatus of any one of claims 1 to 13 for I|oadi ng different
carton types w tgpna?arngsl gfl a%?r one of claims 1 to 13 for loading different carton rypes with
articles.
5
s
g
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