Titl e: FEEDER MECHANI SM AND HOPPER FOR TWO DI FFERENT TYPE$S (ardAIRDENS
Abstract An apparatus and nmethod for storing two different types of
carton, and for selecting and transferring cartons (10, 30) to be packaged,

whi ch app nprises a first hopper (58) for storin a flrst carton
type, a sg{é@r?g&ﬂg%per (60) for storing a second carton t

engagi ng means incorporating neans to provide a first p05|t|on for engaging
cartons fromthe first hopper and a di f fdrent second position for engagi ng
cartons fromthe second hopper and transfer neans to transfer the cartons
fromits respective first or second hopper fromthe infeed end of a

packagi ng nmachi ne. ppanee MECHANISM AND HOPPER FOR TWO DIFFERENT TYPES OF CARTONS

This invention relates to packaging of primary articles such as cans and
bottles in multiple packaged cartons and is more particularly concerned with
feeding such cartons in collapsed condition from a hopper and for initiating and

5 then completing a set up operation of cartons in sequence.

The majority of known packaging machines are dedicated machines which
construct only one size of one type of carton. Therefore, modern bottling plants
are required to use a plurality of packaging machines fo package different carton
types, each machine taking up considerable floor space and being expensive to both

10 purchase and operate.

A limited number of packaging machines are capable of packaging different

sizes of cartons, for example six, eight or twelve packs of a wraparound carton.
All such machines require adjustment when switching from one size or type of
carton to another. This adjustment includes the manual removal of all of the

15 cartons within the packaging machine and possible the mechanical adjustment of
‘components in the machine. During this change over period, which can be thirty
minutes or more, a machine cannot be used (known as “downtime”), which is an
expensive delay in a bottling plant. Such a delay may even result in downtime for
the entire bottling line, not just the packaging machine, if problems arise during the

20 changeover period.

The present invention seeks to overcome the commercial disadvantages of
known packaging machines by providing a feeder mechanism which is able to set
up more than one type of carton. Further, the invention is capable of switching
from one carton type to another, or between sizes with minimum downtime. The

25 modular nature of the present invention enables a “fully flexible” machine to be
constructed which overcomes, or at least mitigates, the problems of known

machines.
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~ According ©0 2n opuonal feamre of thzs aspect of the invention, the appare
' comprise means 1o place one of said hoppers in an operative pos;uon

- select the position of carton engagement means 'correspondin_g to the

' Accordmg 0 another optional feature of th.ls aspect of the inv

" The present invention can be used with packaging machine described in a corresponding
: ,apphcauon (Apphcams reference D-7725). Itis anvrsaged that the present mveunon cabe -

used with various other types of packaging machine, Altematively, the erecting mechanism

of the present invention can be sold a3 an individual module to be fitted to new eqmpment or

© existing eqmpment ona retro fit basis. |

One aspect of the invention prowdcs an apparams for sronng WO dlfferent types of carton,

for select!ng and Iran,sfcrnng cartons to be packaacd, which apparatus compmes a first
hcppcr for stonng a first carton type; 2 seco::d hopper for storing 2 second carton type, carton
engaging means and u:a.nsfer mieans to wansfex the carton from its respeciive first or second

hopper from the infeed end of & packaping machmc characterised in that said carton engaging

“and transfer means is rotatable about & fixed axis in an orbital path and in that the carton
'engagm,g means incorporates means to provide a first posmon for cngagmg carto ns from the

fiest: hopper and a second posmon for engaging cartons from the seconcl hopper the first and

| second chk up posmons are locatcd at different pomts on said orbital path.

s may further
and control means to

operative hopper
selected.

ention, means to place one of

=a.1d hoppers inan c\peratzve position may compnse g frame mountad to @ second fixed axis

: -, and wherem said first a.nd second hoppers are mounted to the fmme ¢ach hopper being

%)
o

..,pposn‘ely dzsposed about the second ﬁxed axis.

. Aocordmg toz furthcr optmnsl feature of this aspect of the mvenuon, said operatwe hopp»r :
- ma.y be adjacent the oz-bntal path of sald carton pick up and wansfer means.




*,presen

feeding such cartons in collapsed condition froma hopper {fRgrdes002
initiating and 5 then conpleting a set up operation of cartons in sequence.
The majority of known packagi ng nachi nes are dedi cated machi nes which
construct only one size of one type of carton. Therefore, nodern bottling

. plants are requi red to use a plurality of packaging machines to package
‘different carton 'types, each machine taking up considerable floor space:
and bei ng expensive to both 10 purchd&se and operate. A limted nunber of

- packagi ng nachi nes are capabl e of packaging different sizes of cartons

for exanple six, eight or twelve packs of a waparound carton such
machi neﬂ&commg toe&adl fustheoptionaldaatyrg afchis gpect Hléc%‘F% Fotlf&}én?ﬁ“s carton

- to anot her dj ust ude ~all of the 15.
cartoné‘latlﬁr"tc’l‘}frﬂi tshﬁgl bﬁ%’ﬁ%ﬁ%@“ﬁﬁ% éer%g% possrgé)r£ ﬁ %ani cal adj ust nent
of “conponents in .the machine. During this change over perr od, which can be
thirty m.nutes or nore, a machine cannot b known a{.downtr me"),
Frelrhos St klon £

- whi ch iAssegond axpashof the ianantign provides GiReHogo Sty even

,res in wnt i e |r i agikagi ng
- | né %a%ﬁ%ﬂf'&?égﬁ?ﬁ%r garurﬁng %%w}dbﬁgﬁgﬁggggg?%rg?géﬁ&%% present
' nvent bﬁ&tﬁéﬂﬁ&pﬁs@s theakdR OE sélbRing@merl eaid bophesatvzeriparpaiseailaciRg aifh

packagi ng machines by providing.a feeder nmechani sm to set up
nor e thﬁ?‘l’%r’r’é@?ﬁ@%‘fﬂ RO POSTHR IR 7 °a¥%quﬁ%ﬁﬁe8¥] Jagh%a%f?e o .

~ switch I %n?d% agell chedneeaidihted end.t h ni ni mum
“downt i Etﬂ%dﬂ%tﬂ%ﬁ’ El3:I‘Feia‘:{()crp\9nature t he present invention enableées a "fully
- flexible" machr ne to be constructed which overcones, or at Ieast
oMt ga the ens af kno machi n 2
i nment g 2P °8‘§’8&“Wﬂn8 gaa%arﬁggﬁor %%scrr nnlg correspondr ng
. appl i gat, %@gﬁé ARt ﬁﬁ%rsanﬁ%fs%&ﬁﬂ% pher/oppeiitely Hispéscérabmaarg?ettdtatwstaxﬁhe

Ion ca used w th varjious oth er t¥]ﬁj‘ls of packagi ng -
machi nmtardbledenvsenacingt pashmnerhmbmer@'@ srandgecd OBPESEN™ Fnvent i on

- can . t)e ﬁe%gvcapsas?tgon anrédal svr::lcétjncfle pos%%uvlrﬁeré& f %ﬂ'Iel' bf ?a?d R DEYeR0ME RoEHeks @r

_ ) 3 an opcratwe posmon.
15 _
An embodnnent of the invention will now be described by wav of cxample thh reference to

o the accompanymg d:awmgs in which:

a FIGURE lais a side view of 2 baskel wpe carton supphed in a flat co]lapsed condu.on

20 SUItablc for use with the ma::bme ‘according to the invention;

- FIGURE ibisa persPecnvc viewofa basket type canton. smtablc for use with the maclunc

- -acoordmg to the invention;
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to existing equipnent on a retro fit basis. one aspect of 1§ RréHRPL 1 On
provi des an apparatus for storing two different types of carton, and for
"selecting and transferring cottons to be packaged, which apparatus
conprises a first hopper for storing a first carton type, a second hopper
for storms YO¥MPAd carton type, carton 10 engagi ng neanBCHHPIZhst er
nmeans to transfer the carton fromits respective first or second hopper
fromthe infeed end of a packaging machin#-characterised in that said
carton engaging and transfer neans is rotatable about a fixed axis in an
orbital path and in that the carton engagi ng neans incorporates neans to

provide a first position for engaging cartons fromthe first hopper and a
second position for FEAgRERni &:Bﬁ’fﬂnﬁﬁyeﬂ’r‘%ﬁh@lgéﬁﬂﬁﬁdﬁéﬁcﬂbl?]a’lkh%‘“? fst and
15 second pick bt t.nfider ent points on said orbital
pat h, Accordi né&&g@%ﬁﬂ]&%ﬂ??@ﬁ%ﬂ%ﬁ?ﬁ%g&gﬁﬁ “t“f\é:n{sl&gspect of the invention, the
apparatus nmay further conprise neans to place one of said hoppers in an
operative position r.O t ol rton
ehgagement | means cof RALSE Ak PR e SEWF koD ORI Bt r e

Accordi ng Co amgietitustrated imBauredf2nat ure of this aspect of the invention,
means to place one of said hoppers in an. operative position nay conprise
a frame nmounted to a second fixed axis and wherein said first and second
hoppers . ar e nount eHIGIORE Bés f panpectactich of ferinfoed o ghkagimpmipehatiey di sposed
about the second fixed axis. According to a further t] e of
this aspect of {ysuating e, poRpRr “‘Eta?rlﬁ‘dflffﬂjg?lﬁc?‘f'wgn ﬁgﬁﬁgerf er?%a%/ﬁ%ginéehfgi%%t t he
orbital path ofygaddgh;carton pick up and transfer neans. . 11 March 2002
According to a still farther optional feature of this aspect of the
invention the control nmeans may control the hoppers to place themin
operative and i noperRINE 4098 ipbisfidtive He® RN the dpp@itg siife dfhiee packezmg on
provides a nethod of selecting cartons held in first or second hoppers and
transferring saahipaillugmied i Xigee3hf eed end of a packagi ng machi ne which
met hod conprises the steps of selecting one of said hoppers to be
operative, placing said hopper in an operative posi {ui on, . l5)osi ti oni.tng a
carton enlfagi ng meaRETYRE &rigagerseectys vigw of Siegpuation Hhupteating &e89P0e Wpper
and transferrin ed carton to said infeed end. 10 A third aspect
of the inventi gﬁayg&g\??ﬂg?gan apparatus for storing two different Was of
carton, conprising a first hopper and a second hopper oppositely disposed

about a fixed axis ﬁf&JRE 6 is a perspective view of the invention illustrating the hopper unit

in a second position;

FIGURE 7 is a perspective view of the feeder assembly shown in Figure 3,

15 and

FIGURE 8 is an exploded view of the feeder assembly of Figure 7 .

A mechanism according to the present invention is capable of storing and
feeding a variety of carton types, for example wraparound, fully enclosed and
basket type cartons. Any reference in this specification to carton type includes

20 different sizes of any parﬁcu]ar carton style, for example fully enclosed cartons for

eight or twelve articles.




~rotatable between a first position whereby one of said fig$gpsHbgecond
hoppers is in an operative position and a second position whereby the

ot her of said fast and second hoppers is in an operative position. 15 An
enbodi nent of the invention will now be described by way of exang)l e wth
ref erence MPPH&26acconpanying drawings in which: Fl GJREP%U$9§/19é %i de view
of a basket type carton supplied in a flat collapsed condition 20 suitable
for use with the machine aicaording to th®-invention, FIGURE 1b is a
perspective View of a basket type carton suitable for use with the machine
according to the invention; 30 11 March 2002 WO 99/ 14126 PCT/ US98/ 19523 -4
FIGURE 2a is a perspective view of a fully enclosed carton bl ank suitable
for use with the neRdfemiag axtherdtiwigst and imepartioulan Figures lgjambiythegeof.s g

perspective view O@%a%ﬁ&&t §Se ey sﬂ?\gﬁ th FRLLOM ﬂf s%htl?p ?&nﬂﬁ%n 'réa'dfg"St rated

I n Figure 2a; erspec vVI"ew o eed of gq?ckagl ng
machi ne ill usfdraéwagagtdne) hdﬂmrTha%anonﬂd idcbeids qmmbﬁalmlctﬁnwi]f Paaﬂ’algrl&f red

enbodi nent of the t he

opposi ng si de gpd ?91?83'% égr&ﬂﬁand%ﬁsﬁ%ﬁgse?@%Q?@g@gﬁ%eﬂ%&w ur 6 gﬁplo FI GURE

f5 | st a pestspec&anlgﬁ gﬂgwéﬁnﬁudehe himdeenivcmre 20 Whish m;t&r;ar?gnetctseenﬂlapﬁelan@hl t in a
irst position, s a pers ve VI o e

i1 lustrating th® Wodsrmprises “a ‘é‘i‘b%p% i Ofg&?ﬁ‘%@{?f’%@ﬁg“}' is a

perspective vigw @f Bd&e phR&IBr, 2aaseemb¢e¢b1§hemcuemt&eaghrsﬂe:wau peheBUREIB is an

expl oded view of the feeder assenbly of Figure 7 .
respectively.

Referring now to Figure 2a and b of the drawings carton 30 is a fully
10 enclosed carton, shown in Figure 2a in its flat collapsed form. The carton blank
includes opposed side wall panels 32,34 and opposed end wall panels 36, 38
hingeably connected one to next. The carton further comprises top panels 40, 42
and base panels 44, 46 hingeably connected to respective side walls 32, 34.
Articles A are inserted into the carton from above or, as the case may be, from
15 below and the top and base panels are then secured together to provide a fully

enclosed carton.

It is envisaged that the cartons will vary depending upon the shape and or
quantity of articles to be packaged and accordingly, a machine in accordance with
the present invention is adjustable in numerous respects so that it can process a
20 wide variety of such cartons. The principal arrangements which are likely to be
varied are shown in Figures 1a and 2a 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 panel, “L” is the overall length of the carton when the base panels have

closed.

25 Referring to Figurés 3 to 4 of the drawings there is shown a machine 50 for
processing cartons of the type outlined above. The upstream end of the machine
includes a dual hopper 52 in which a multiplicity of basket type and fully enclosed

cartons 10, 30 in a collapsed condition are held ready for processing. A back




A mechani sm according to the present invention is capabl eqppssdrordorg and
feeding a variety of carton types, for exanple waparound, fully enclosed
and basket type cartons. Any reference in this specification to carton
type includes 20 different sizes of any particular carton style, for

exanmpl e f uMOP9dH6 osed cartons for eight or twelve artil’(ﬂT&sgs’?iﬁlvar‘ch 2002
WO 99/ 14126 PCT/ US98/ 19523 5 Referring to the drawi ngs, and in particul ar
Figures la and | b thereof, carton 10 is®%x basket type carrier shown in
Figure I|b in a set up condition ready for |lowering onto articles. The
~carton 10 includes opposed side wall panels 12, 14 and opposed end wal |
panel s 16, 18 hingeably connected one to the next. The 5 carton further

i ncl udes a hanfkder St ofiGtedyre REmEhicn qomesondipn Arlication {APRRAN SHanel s 16, 18

and compri ses £ A03Y §.753730h hrhaf AR focd I5HE pokRABEGLjkcREt MBaBlSI de

wal | 12, 14. panel’s geably connected to each side wall
panel 12, 14 K@ppeit i Mqhper fRefcbainiSgs prwided torirgngfes carions dEWBSLSAM 1o

drawi ngs carton io IS ﬁ.furg](y 10 encl osed carton, shown in Figure 2a inits
flat col | apseddf 5AHEFIREOL At on bl ank i ncl udes opposed side wal | panels
32,34 and opposed end wall panels 36, 38 hingeably connected one to next.

The carton further conprises. top panels 4 ' PRGOS 44, 46
hi ngeabl y2connect e g‘?’l’%ﬁ@égg\%‘g@ils&%%"m‘éfq’i Igél%fe&gﬂe Hé@r%{sl Cles A are
inserted into jheagiokifons degmibab ivmorrdetaliswitthefaase tmEigutse 3 19 borfath bel ow

and the top and base panels arge then secured .t oget her I Jully
encl osed cartthPPFrtsﬁséoéﬁW%ﬁj‘:ﬂ“‘f ﬁgfa"’tehéé’ E%ﬂogﬁénw%ufé%/)'alrzﬁ)}g\fgglgr?%il%]g upon

‘the shape and Qpuntbtdb bihiPihafrelivaligscanbelotaed akay esis FhdXabownd ngl y, a

nmachi ne in accordance with the present inyeption,is. ad] i uner ous
respects so t hBigufers. cHeFhdiopess 8- g(g B0 Yy éﬁ‘ﬁyg?thﬁeb%%%ﬁ%gﬂflgrﬁ%gr@rhe

princi paljgar rmé!c?ﬁ?ﬁfeﬁ rPbcEille Aopetsiak 8h Ynclife Reprowidd 4 pebitredeshholivis i n Fi gur es
la and 2a in ich "H" is the overall height ofhthe set .

envisaged that the hopper unit can comprisé more noppers adapted to receive

different carton types or sizes which are preferably located surrounding the rotary

feeder hereinafter described.

In order for the blank to be transferred from the inclined position to a
15 vertical plane, it is necessary to offset the axis of rotation of the rotary feeder 55

from the vertical plane, as illustrated in Figures 3 and 4.

In this embodiment, a pneumatic cylinder (not shown) is used to rotate the
frame 62 between two positions: the first position, as shown in Figure 5, with the
first hopper 58 placed in an operative position ready for fully enclosed cartons 30
20 held in the first hopper 58 to be fed into the packaging machine. Figure 6
' illustrates the frame 62 in a second position with the second hopper 60, containing

the basket type cartons 10 in an operative position.

Each hopper 58, 60 includes spaced support members 61, 63 respectively,
to hold the cartons in a flat collapsed condition. The support members 61, 63 are

25 fully adjustable to support different sizes and types of carton.




up carton equivalent to the distance between the upper edgepicH fR2si de
wal | and base panel, "L" is the overall length of the carton when the base
panel s have closed. 25 Referring to Figures 3 to 4 of the drawi ngs there
is shown a machine 50 for processing cartons of the type outlined above.
The upstred? 4126t the machine includes a dual hopper BEIP§PEfTREth a
multiplicity of basket type and fully enclosed cartons 10, 30 in a

col | apsed condition are held ready for prbocessing. A back 11 March 2002 WO
99/ 14126 PCT/ US98/ 19523 6 feeder 54 of the type referred to in

correspondi ng application (Applicant's reference D-7723 ) and a rotary
vacuum f eeder 55 are positioned adjacent the dual hopper 52. A paper feed
chain 56 is provi dethetpssitionafthe hoprer isorvstrellpfrhyta watpk stemiesari®elimg st ati on

57. 5 The hopp |bting 2pHIRIREd EED1LMPs RiferBRED-IBBRr at e hoppers 58, 60 in
adj acent posi t?c’fﬁegﬁu gg'gr%ipgiebg% n@@rle dsét a?rl W th er erence to Figures 3 to

6. Each hopper 58, 60 is nmounted onto a franme 62, as shown in Figure 3.

The frame 62 is ”Dfﬂl}f%gst%ﬁ% & éggha%{gg%g%r ‘gagi,s‘ffgﬂéﬁgle&ﬁ{‘lzi@@reg ot,ag gd about

axis X - X shown in igure I's a gravity feed type
wher eby the caThofeeddramcbanimnes3 Sccheling to ithis nyenxtion deghedes p\?’@“h@b@%é’los at an

incline tqQ provide.a positive fee t oS . ' t.hesRopper unit
can conprrse n@@%%ﬁ%@?%tﬁé%cg?)’&me‘d?{leo;hra g@iiﬁg&ggﬁfgﬁgﬁ%@%&ﬁ%n ? ypes or
-si zes whi ch ar siifablebedralpl syruttoectie d3 dur witicindicogventienal adawlich fsemolmied to

herei nafter described. _ILn order f.ar the blank to be tra r : t he
i nclined posi ti‘é‘ﬁe?’@mﬁ 15 ﬁn&%ﬁ? gHying mgfgnisyy syc aﬁgcsgrtsvgg?@&ﬁfg {Jsvgc%%ﬁl he
axi-s of rotatigmnogie dhag. rotary feeder 55 fromthe vertical plane, as
illustrated in Figures 3 and 4. In this enbodi ment, a pneumatic cylinder

(not shown) is used to rotate the franme 62 between two positions: the
first position, as ghoWhdiavifg @eNEve? mosl édMapse@ cartdnrfidm ktepheppebBniplaaced in

an oper atliove pgiili( 21;) ?lgvicr:eegsd % pfrc?vridgduilnclzlgdiggngalrtgrsl eer?ga(g:%rétrr?eggs,gfgr example

suction cups 80 which are supported on cup holders and a frame 82 and 84
respectively. The cup holder frames 84 are preferably fixedly mounted
respectively on an elongate support rod 86 which is shidably mounted respectively
on a collar structure 88. The collar structure 88 is preferably rigidly secured to

15 main rotatable shaft 70. The frames 84 are mounted onto cam rods 76 extending
into the side frame 72 housing a cam frack 78 hereinafter described. As illustrated
from Figure 7, in this embodiment there are three sets of carton pick up devices
67, 68, 69 provided in association with the main rotatable shaft 70. Only one set
of such devices such as those indicated at 68 are described in detail because all

20 three sets of pick up devices are of the same construction operating in an identical

fashion.

Figure 8§ serves to illustrate an exploded view of the internal components of
the side frame 72 the rotary vacuum feeder. In this embodiment a fixed cam plate
77 is mounted on the inner surface of side frame 72 and is provided with an
25 aperture 79 through which the drive shaft 70 extends. A cam track 78 is formed in
the fixed cam plate 77 with cam followers (not shown) disposed within the cam
track 78. The purpose of the cam track 78 is to facilitate the cam rods 76 to be

extended away from the main shaft 70 so that the suction cups come into contact




20 held in the first hopper 58 to be fed into the packagi pgmzpsidope. Figure
6 illustrates the franme 62 in a second position with the second hopper 60,
containing the basket type cartons 10 in an operative position. Each
hopper 58, 60 includes spaced support nmenbers 61, 63 respectivel ‘to hold
the cartondQ¥1426| at col | apsed condition. The support n&ﬁ‘iﬁ‘é§9§’19@3 63 are
25 fully adjustable to support different sizes and types of carton. 11
March 2002 WD 99/ 14126 PCT/ US98/ 19523 7 -PBhe position of the hopper is
controlled by a control system described in corresponding application
(Applicant's reference D-7725). The construction of the rotary feeder 55 is
illustrated in Figures 7 and 8. The feeder nmechanism 55 accoydin 195'8;0 this
i nvention i nclwitkethexaren theshpfc remeve pist oftthp Fastoap Ham e IPRREVERIPST Fhe shaf t

70 is generall orted pgcégdlggaaﬁgggpgtm@mhe 71,
73 but which |%1d§ ﬁ@%tﬁtﬂiwo‘ﬁ’la n%"n%‘ﬁ |t§torrt§ﬂh%l% a side frarre 72.

Sui tabl e dri viBgotard fiam mrhoppercﬂﬂ aéaatdc feedor §4 rivvssd tcraepia@tepqpmﬁ%’eﬂ ®to rotate
shaft. For w thdraw t t ed carton fromthe hopper
o PO B b5 Ry B

unit, rovi I'ncl udi ng carton engagi ng neans,
for exanple suction cups 80 which are supported on cup hol ders and a frane

82 and 84_ respecti vel%ngﬁlgag%@ﬁ&g{oél ﬁ]aqge%exsl%g%ﬁﬁi H 5§fvﬁ{1 153(15&1' wedly

nount ed ?espectlvé’f pport rod SIS |y

nount ed respecdn _?(ﬂl:ﬁbn@ﬂh 2 vERUIBLpY toIs dieevaBim ﬁiinmecmhlaad ceftaflipainibe 88 is
preferably rigid secured to 15 main rotatable shaft 70. The franmes 84 are
nmount ed onto c‘éﬂﬁ?ﬂ‘lﬁ $ePg- ext endi ng into the side franme 72 housing a cam
track 78 hereinafter described. As illustrated fromFigure 7, in this

enbodi ment there are three sets of carton pick u %e i ces ?7 68, 69
provided in associ d8ivh H§ 'BQ?P?WFE‘“H&PHSIV‘B’F%P%&%O'& g %@per& e set of
such _devi ces Sgﬁ'fhﬁ@? Bﬁﬁﬁ@fok@ﬁnﬁﬁé Qb st Bp o, d'!?ﬁ@édfﬂ@ﬁdh& carge$ @l because
all 20 three s p| ck up devices are 01P rﬁ cons; &lchl on, Q}peratl ng
in an i ddfti catontinuously and sequentlally fed from the hopper 52 to the paper feed chain

the main shaft 70 rotating the pick up device 68 in the direction indicated by the

arrow, shown in figure 5. As the pick up devices 67, 68, 69 rotate, the suction

cups 82 are extended to be moved inio contact with a side wall 32 of the carton 30

by the path of the cam track. A vacuum is then applied to the set of suction cups

15 80. Thus, the carton 30 is withdrawn and then transferred to the paper feed chain
56. The vacuum is maintained during this transfer stage so that the suction cups 80
hold the carton wall 30, When the carton is deposited at the paper feed chain 56, 2

vacuum break 90 disconnects the vacuum supply from the suction cups to release

the carton.

20 If it is desired to packége a different carton type, for example a basket type
carton 10 held in the second hopper, a number of adjustments are made to the
machine. The second hopper 60 is rotated by the pneumatic cylinder about shaft
64 and placed in an operative position and corresponding hopper 58 is moved to a
non-operative position. As the position of the second hopper 60 relative to the

25 rotary feeder 55 is different to the first hopper 58, it is necessary to move the pick
up (or carton engaging) point 91 of the suction cups shown in Figure 8 and to alter
the “on” and “off” positions of the vacuum supply. These changes are carried out

by moving the cam track 78 and/or the vacuum breaks 90 controlling the supply of




fashion. Figure 8 serves to illustrate an expl oded vi ew of1{pgcH pier nal
conponents of the side franme 72 the rotary vacuum feeder. In this
enbodi ment a fixed camplate 77 is nounted on the inner surface of side
frame 72 and is Provi ded with an 25 aperture 79 through which the drive
shaft 70 eQ¥WH4126A camtrack 78 is formed in the fixedPCHWBHIERE 77 with
camfoll owers (not shown) disposed within the cam track 78. The purpose of
the camtrack 78 is to facilitate the cafltods 76 to be extended away from
the main shaft 70 so that the suction cups cone into contact 11 March 2002
WO 99/ 14126 PCT/ US98/ 19523 8 with the carton thereby to renove one of the
cartons fromthe operative hopper 58 and to rotate the carton in a uniform
path to the papeacuimdd ackesind pastionasSuilble daive Bwansi forcgappled sevemai9’s hopper
58, a back feeg i i j I to
assist in the %reéeoél ﬁlcl)ér?sla#ﬁtg %%ﬁt%égﬁ%%? ﬂ%&f&q@%g%ﬂ%ﬁgﬁﬂﬁs B%Q?és?x tg? g&?ded in
the feeder necpuitionsn BSs pieferted its inglidel a itiird position fiert the MacsimFupply:alBifum suppl y
to set the vacuum connection.and cut, ' [ . I n use,
Fio® BE08 iRl el e he R SEBAY 1R oRRLN

t he hopper unik® S 1S 1n an

~ oper at i ves posi thicashdudtheeoomtiph ef the lnectibn cepts 8o jhierdef@lt positioreifadented t he

cartons are 10,continuoysly and sequential Ly fed the hopper 52 to the
paper feed chafliP§&2ggn 8’1"%"%&5@%&%“7 pultp A lﬁ%ghﬁﬁ]‘e pi ck up device 68 in
the direction indicated by the arrow, shown in figure 5. As the pick up

devices 67, 68, 69 rotate, the.suction cups. 82 are tend {9 be nopved
into contact with &EPgmeigps We'BPnttlFFeSpﬁﬁf‘ffoorPe on g gﬁfﬁ%pag%'t'shﬂof the cam

track. A vacuugigrévelliwenaplis eficieficyt 418 duedbility asthe chioom s upsed foBk Thus, the
carton 30 is withdrawn _and then transfe({ir,ed {)]p t he ng.er ffed chatin 56.
ey’ § nph3

The vacuum i s $RHRPSEAPAREETAQ R THEY #9%UB cppRAibRy PEYe YR REE Ui on

cups 80 jhol d {hge GRAPLOR d@lden3t- wihe BackTeedepdddancorfer b fiesdatien with thdre paper
feed chain 56, a vacuum break 90 di sconnects the vacu&glrp %uioglhg fromthe
suction cups tlyes whishhen affects complete and final set up of a carton whilst being beld by

the suction cup.

While the preferred embodiment described herein is for loading bottles into
cartons, it will be recognised that the invention is not limited to cartons for bottles.
15 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 sleeve-type carton,
the invention is not limited to cartons of this type. As will be recognised by those

20 skilled in the art, the invention may be used with wrap-around or end-loaded

. cartons.

1t will be understood that the hopper and feeder mechanism of the invention
has been illustrated with reference to a specific embodiment and that numerous
modifications are possible within the scope of the invention. The hopper and
25 feeder 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,




the carton. 20 If it is desired to package a different ca{igpardndee for
exanpl e a basket type <carton 10 held in the second hopper, a nunber of
adjustnments are nade to the mnachine. The second hopper 60 is rotated by
the pneumatic cylinder about shaft 64 and placed in an operative position
and corr esOHIHGs hopper 58 is noved to a non-operati vePFI¥IBH. As the
position of the second hopper 60 relative to the 25 rotary feeder 55 is
different to the first hopper 58, it is-Heecessary to nove the pick up (or
carton engagi ng) point 91 of the suction cups shown in Figure 8 and to
alter the "on" and "off" positions of the vacuum supply. These changes are
carried out by noving the camtrack 78 and/or the vacuum breaks 90

control |ing t hegtsupptwehafbottles Mithotr OGRtimObeiog spePRDiE POHINESEL/ 19523 9 a
vacuumto a secgﬁd. osition. Suitable drive neans, for exanple a servo
motor 92 contPEPFBI by the control system noves these sub-assenblies
between the two positions. It is preferred to include a third position for
t he vacuum supply: this position being the "default setting"” whereby the
vacuum supply is disconnected 5 throughout the rotation of the suction cups
80. The default position is adopted during carton changeover or if there
is a fault in the machine. According to this invention the speed of
operation of the apparatus is inproved as well as its efficiency and
durability as the carton is noved froma collapsed position to a fully set
‘up condition. O course, the final set up operation 10 is due in part to
engagenent with a back feeder and a corner of the carton wth the |ugs

whi ch then affects conplete and final set up of a carton whilst being held
by the suction cup. Wiile the preferred enbodi nent described herein is for
| oadi ng bottles into cartons, it wll be recognised that the invention is
not limted to cartons for bottles. 15 The invention nmay be used with

‘machi nes for packagi ng cans, paperboard "bricks" and other containers into
cartons.




Moreover, while the preferred enbodi ment described hereinth3u380908s part
of a machine for |oading containers into vertically-I|oaded sl eeve-type
carton, the inventionis not limted to cartons of this type. As will be
recogni.sed by those 20 skilled in the art, the invention may be used with

- wrap-around or end-loaded cartons. It will be understood that the hopper
“-and feeder mechani smof the invention gas been illustrated wth reference
to a specific enbodi mrent and that.nune} us nodifications are possible

" within the scope of the invention, The hopper and 25 feeder nmechanismis -
able to process cartons conprising nopfRefss configurations of groups of
articles covering a range of carton Size and shape, for exanple, four, six,
11 March 2002 WD 99/ 14126 PCT/ US98/ 19523 -10 ei ght and twel ve bottles
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for sel qahifgiddrohs &6d Sickhfid, Giich @pSarkos BEmpAcdsadRe hoppércfor ApAA At US -

conprises a first hopper for storing a 5 first carton type, a second hopper
for 8§t ofirsipartos &rend serand boppey for, SITmER0YCANFLAGIOR YD G160 eNgaZing meener neans

to transfer t Cano [ I tS I L8 e : f,omthe

| nf eed aHATBIIEr BatRd FRETRER AETDRG i errbls iy GRERIRABA T B

engagi ngnfaedledd GFShRkagiE ashing chbadrisel én tapsdid sartdndgaginp and Gamferor bi t al
path and in that the carton engagi ng neans i ncorporates neans to provide a

first powans isTotatableshent e fyed a¥is Snan orpinh aHband ipdhatfanrasion sREREING BIe&RS: ond

. positiogf ' NeY % : . NOp; he b st ond
b ok up P sBorfief Badite SROVIANS g BRToIF £ sEpiing GRRAE forlbng Ko 8B

- Thel@ppggcdnt position Feriemphgifpcartums fronntheisséang hoppershe Grsphadscondpiok upai d
Q?D(F:):; fﬁi%%@ﬂa@%ﬁ%&%?&stIpéfn?snonasg?d gr%%rpc;_lth_rreans to §e| ect the position

2. The apparatus of claim | further comprising means to place one of said hoppers in an
operative position and control means to select the position of carton engagement means

15 ccr:es;mndihg to the épérative hopper selected.

5. 'fhc apparatus of claim 2 whe:afn means W piécg one ofsaid.ﬁoppcts in an opetative
: po'sitibn comp;iSes a :&#ma mounf.c& to a second fixed axis and wherein said first and second
| hoppers are mounted to the frame cach hopper being oppositely disposed about the .secopd
© 20 fixed axis. ‘ | | '

4. The epparatus according to any of claims 2 to 3 Wherein said operative hopperis
adjacent the orbital path of said carton pick up and t:-ansfer' mesns.

25 5. The apparatus_ 83 claimed in aﬁy ofclams 2to 4 whcrcix_x the control raeans cenuols

the hoppers to place them in operative and inoperative positions.




: 15 corresponding to the operative hopper selected. 3. Thg1appas adass of
claim2 whet. in neans to place one of said. hoppers in an operative
position conprises a frame nounted to a second fixed axis and wherein said
first and second hoppers are nounted to the frame each hopper being

opposi tely disposed about the second 20 fixed axis 4 The apparatus
according to any of clains 2 to 3 whdRein said operative hopper is

adj acent the. orbital path of said carton pick up and transfer neans. 25 S.

Teans G ont R ef SHLAFHES 52 a”ﬁf@aﬁm@mﬁ? b BopndT B nlilme sl 10
posi ti oS J[é d&p& PrBEHiHO hivh methed tamprisea tietepsiofl d in first
oppers an tr

or se8¥ errln sald cartons to the infeed end of a

pac kagbngtm@oﬁn mmmemmap%ﬁmalmﬂ& $9id bORRSE NG ORSEATE PPHO%ne of

sai d hoppers to be operative f: @ndposi tion,
posi t iIRGAILREING %%8?“5?6%%%@%%%&52%3%%%9%8%%0 st orgﬁfala |6Yn t he

opgratlkylgf cAPthed ceftan &f Rid infi@dlche. engaged carton to said infeed and.
appdaratus for storing two different types of carton, conprising a

first hopper and a second hopper opp05|tely dlsposed about a fixed axis.
and r ot at abl e bet ween a first $¥irst Helppért apnd
second- hopp‘éﬁ"@?ﬂaé@ﬁ O FIO5 {5y PQ@%&%}E‘} PE on g@con gg)m tion —whereby
the otpemdeppér dbrositdly daspdsedaponrh ﬂmmsmm:mmwpwm Fivs ppRiEPR i on.
whereby one of said first and second hoppers is in an operative position and a second position

10  -whereby the other of said first and second hoppers is inan operative position.
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