W0699/ 14120 . PCT/ US98/ 19606 A
PACKAG NWOMZMIMNE This invention relates to a packagi ng nmeP&H/VYR9818406

packaging primary articles such as cans and bottles into multiple packaged
cartons and in particular to a packagi ng machi ne whi ch can package primry
articles into cartons selected fromb5 two or nore sizes or types of
carton The majority of known packagi ng machilmes are dedi cated machi nes

whi ch construct only one size of one type of carton. Therefore, nodem
bottling plants are required to use a plurality of packagi ng machines to
package different carton types, each machine taking up considerable floor
space and bei ng expensive to bot hAIBPACKAGING\MACHINEoperate. A limted
nunber of packagi ng nachi nes are capabl e of packaging different sizes or
types of carton, for exanple six, eight or twelve packs of a wap around

or type of carton it gefoH el BhcRaBine RN A bing SR CBoBF
of all of 15 suéthes edistandbonies into hintipkapickagecationl and impsttiverskdhy t he
mechani cal adj ustnment of conponents in the machine. During this change over

peri od, which ®aekaging machige which:can package primarynartinles inte £arens om
(known as¢' dowiniJFﬁ\&re MEF%?&P% %chftggnsi ve delay in a bottling plant.
ST TP oW

Such a delay may even re I'me for the entire bottling line, not

just the packagi ng machine, if problens arise during the 20 change over
procedure. It is an gbject of }he present invention tg provide a packaging
machi ne The majority of known packaging machines are dedicated machines whic

construct only one size of one type of carton. Therefore, modern bottling plants

are required to use a plurality of packaging machines to 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 or types of carton, for example six, eight or twelve packs of a wrap around
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

15 the cartons within the packaging machine and possibly 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 "down time"), which is an
expensive delay in a bottling plant. Such a delay may even result in down time for
the entire bottling line, not just the packaging machine, if problems arise during the

20 change over procedure.

It is an object of the present invention to provide a packaging machine
which overcomes the technical and commercial disadvantages of known packaging

machines.

It is a further object of the present invention to provide a packaging machine
25 which is capable of switching from one carton type or size to another with a

minimal down time.



whi ch overcomes the technical and comerci al di sadvantages of known

packagi ngwgpedpiafes. |t is a further object of the present pgEyR8édiakost O
provide a packagi ng nachi ne 25 whi ch is capable of switching from one

carton type or size to another with a mniggl. down tine. WO 99/ 14120
PCT/ US98/ 19606 -2 - According to a first aspect of the present invention
there is provided a packagi ng machi ne for packaging articles into cartons
selected from at least, a first carton or a second carton, said first and

second cartons being 4 artons bej stored
in at |east one hopp& &orﬁﬂglt ?L‘E@SP%Q#%&@&P%&'@W éon er%ésr?rSH'd&H%agl ng
means arranged packdgiib Hackine tf@tnpackiglﬂg afticlesdihtd Qadhs Qélﬁct&P&Bﬁf a@'i'éllst a first
transport them sequentially to a first predeterm ned gom tion, from where

the cartons ar afpRsfacierend easton, sid dirst andoseeond cartons ping rof rasgifetent type or

conbi ned wi th St e GG StordP il e 184y oo RABR (el koL R WBERpE D ang
support msans cakbiiengaging intesihs simatiped 3o edrabve darns Yont Said at lt@ﬁed}fé%pﬁeuf irst

set of guide lugs and a second. endl:ess chain fromwhich is depended a
second set of g"\ﬂddéaﬂsﬂflﬁ e@hﬁ?ﬂ“ﬁ%ﬂﬂi’é’ tPLRgﬁfsbél'qfl‘gtemmed position, from where the

cartons are transferred to a paper feed chain which transports the cartons to a
second predetermined position, from where the cartons are combined with said
articles, | KA | |
10 the paper feed chain comprising a_sl_ippon means carrying a first endless
chain from which is depended a .fi:fs'_t'ISet_Of guide lﬁgs and a second endless chain
' from. which is_'de.pended'a .sécbnd set of _ gmde h_igs, said guide lugs being

interleaved to produce carton recéi'vi'ng'zo'nes., the length of which can be altered,
for different carton sizes or types, By altering the relative positions of the first and

.15 second set of guide lugs, and the support means being movable such that when the
relative positions of the lugs is changed, this change can be compensated for such
that the position of the first set of lugs with respect to said first predetermined

position is unaltered.

Preferably, the relative position of the first and second sets of guide lugs is
20 ~arranged by control of the motor which power one of the first and second endless

chains.

Preferably, the position of said suppbtt means is arranged by the control of

a pneumatic cylinder which positions said structure.

Preferably, the packing means'comprises' a ¢Qntrol_means which controls the
25 operation of each of the components of the machine during operation and change

over between cartons of different type or size.



I nterl eaved to produce carton receiving zones, the length of which can be
al tered, W@P%ﬂlg‘ferent carton sizes or types, by altering REEUSS12606, ¢
positions of the first and 15 second set of guide lugs, and the support
means bei ng novabl e such that when the relative positions of the lugs is
changed, this change can be conpensated for3such that the position of
the.first set of lugs with respect to said first predetermned position is
unaltered. Preferably, the relative position of the first and second sets
of guide lugs is 20 arranged by control of the notor which power one
of the first and se@pefdrabhydlthe packing Afeanscotfysriseb lafirst heppep $ort st6ringdEaid First
support neans is arranged by the control of a pneumatic cylinder which

posi tions sai dcamense@nd @ seeond: Roppsr Jor storing,said sergnd€arnans aag tiagsfer meannta ol
means whi ch co nat. . [ phe. ts,.of the
machi ne duri ng%%gF gﬁegcﬁa rlﬁ:ﬁ.a fl&%ﬁ%ov@%@%&%ﬁﬁ&gﬁ .dg f?ﬁéﬁﬁgﬂﬁﬂe%ﬂt ype
or size. - 3caftore brgaging/ metibchaing bperabletinafirsopaiticre fornfagdifg cir@disefrorhoOr
storing said first cartons, and a secqnd hopper for storing sald second
cartons, and t théBrst hopgeranda,second, position fyr engrEips Sarprsfrem the seqond hwppero
said first predeterm ned position, said carton engagi ng nmeans being
operable in a first position for engaging cartons from

Preferably, the packing means comprises means to place one of said hoppers
in an operative position and control means to select the position of carton

engagement means corresponding to the operative hopper selected.

Preferably, said carton pick up and transfer means is rotatable about a fixed

10 axis in an orbital path.

Preferably, the first and second pick up positions are located at different

points on said orbital path.

Preferably, the packing means comprises means to place one of said hoppers
in an operative position in the form of a frame mounted to a second fixed axis and
15 wherein said first and second hoppers are mounted to the frame each hopper being

oppositely disposed about the second fixed axis.

Preferably, said operative hopper is adjacent the orbital path of said carton
pick up and transfer means.

Preferably, the packing means comprises an apparatus for sequentially
20 manipulating out of said at least one hopper collapsed cartons having oppositely
disposed face contacting panels and for initiating set up thereof into an open ended
condition, said apparatus being operable with said carton engaging means which
sequentially engaging one of said face contacting panels and for withdrawing from

the hopper a collapsed carton which includes said one of said face contacting panels



5 the first hopper and a second position for engaging cartons fromthe
second homwpevon4rsef erably, the packi ng neans conpri ses neapgthRfiseee one
of said hoppers in an operative position and control nmeans to select the
position of carton engagenent neans correspqnding to the operative hopper
sel ected. Preferably, said carton pick up afdd transfer neans is rotatable
about a fixed 10 axis in an orbital path. Preferably, the first and
second pick up positions are |located at different points on said orbital
path. Preferably, the packing neans conprises neans to place one of said
hoppers in an ondrtaansfesripg ortutaliy abeuttaeotatahlenanis from saiddhoppentoedid firsh second

fixed axis and 15 wWherel.n sai.d f.rs d second. ho rs are unted to
the frame. each WRGemmilal PG Jukreh ool Bpiel i6elom TG Selismety mpaf
axi s. Preferabldispoied dusidethe path of @@ie Forl éngaging @eNéthehsf Qid fdcalcon@tbiingf
said carton pick ug and transter neans. Preferably, the packing neans

t

conpri ses an arpanelsisoasite pull saidcatherface congacting paneliip @ diractign away drong thed at

contacti ng pancrUoRRic BF ek 81y 16 Yifthe MiBRg cRicle (BRENCon e

condi tion, said apparatus being operable with said carton engagi ng means
whi ch sequentially engagi ng one of said face contacting panels and for
wi t hdrawi ng from t hePisspghly, thenapelgngaging amaaps ismpved infcfigsy plang byp bBngar of

sai d face contagting panels

 Preferably, said panel engaging means is mounted to a slide member in a
substantially perpendicular relationship with a guide rail and wherein said slide
10 member is moveable relative said guide rail whereby said panel engaging means is

moveable in two planes.

Preferably, said panel engaging means is moved in a second plane by a

further linear servo motor.

Preferably, control means are arranged to control the movement of the panel

15 engaging means.

Preferably, said .pa_rllgl_enlga'g_iing_ mez_ir_:s_»E comprises a suction cup and cup
holder mounted onto said slide member, said suction cup being connected to a

. vacuum supply during said cirton opening. ... ... ... -

Preferably, said face contacting panels comprise opposition side walls of the
20 carton.

o _Preferably_, the 'pack_in:_g means has an article feed means arranged to
 progress articles at a predetermined rate along a feed path for combination with

.. gcartons at a measured rate.



-4 - and transferring orbitally about a rotatable axis from said hopper to
said firNOBWMI er mi ned position, wherein said apparatus RGRVSR$A860ane|
engagenent means di sposed outside the path of orbit for engaging the other
of said face contacting panels so as to pull said other face contacting
panel in a direction away fromthe 5 cagton pick up neans thereby to
initiate opening of the carton. Preferably, the panel engaging neans is
noved in a first plane by a linear servo notor. Preferably, said panel
engagi ng means is nmounted to a slide nenber in a substantially

per pendcul ar el at bty i 08 el nchls WIRKEUNER el WiRL0

menber is nmoveable relatiVve said gul : by sal d panel engagi ng
means i s novealsbHedt articles fromne first Peedf teltadnidymowethémptona second fegdnbelthatasaid i s

noved in a second plane by a further linear servo notor. Preferably,
control means :S’F%ieg‘?@é'?ﬁf;‘e’fv?teto control the novenent of the panel 15

engagi ng neans. Preferably, said panel engagi ng neans conprises a suction
cup and cup hol der nounted onto said slide nenber, said suction cup being
connected to a vacuBrefemably.ygripper blpcks:arg arranged oo ppposite. sidesaffsaiidegond ai d

Face cont goti g 005t LR & 3FediPRbieh senek OF attes end il A as a2 L™

individual unit for packaging into a carton.

According to a second aspect of the present invention there is provided a method of
packaging articles into cartons comprising the steps of:
a) selecting from, at least, a first carton or a second carton, said first
10 and second cartons being of a different type or size, said cartons
being stored in at least one hopper;
~'b)  picking cartons for packing using a carton engaging means arranged
to remove cartons from said at least one hopper and transport them
sequentially to a first predetermined position;
15 - ¢)  transferring said cartons to a paper feed chain which transports the
cartons to a second predetermined position from where the cartons
are combined with said articles, the paper feed chain comprises a
support means carrying a first endless chain from which is depended
a first set of guide lugs and a second endless chain from which is
20 depended a second set of guide lugs, said guide lugs being interposed
to produce carton receiving zones, the length of which can be
altered, for different carton sizes or types;
d) altering said length by altering the relative positions of the first and
second set of guide lugs; and
25 e moving the support means when the relative positions of the lugs is
changed, so as to compensate for said change, such that the position
of the first set of lugs with respect to said first predetermined
position is unaltered.



Preferably, the packing neans has an article feed nmeans arranged to
progress ayélosnfdo at a predeternined rate along a feed pat pciasses@dsns nat i on
with cartons at a neasured rate. 5 Preferably, the article feed nmeans
includes a pair of star wheels which collect articles froma first feed
belt and nove themto a second feed belt at-&aid predeternined rate.
Preferably, gripper blocks are arranged on opposite sides of said second 5
feed belt to collect a predeterm ned nunber of articles and arrange them as
an individual unit for packaging into a carton. According to a second
aspect of the presenPreferably; thenrelavive @ositiop rof thedfirit andrsscond] seié of gaidedugyis

articles into cartons conprisijpg the steps of: a) selecting from at

least, a first amangsd byrcontrebebame efthe notors which power the first and second endless
and second cart eing of a different type or size, said cartons being
stored in at |east one hopper; b) pi cki ng cartons for packing using a

carton engagi ng neans arranged to renove cartons fromsaid at |east one
hopper and transport _t

e nSPOr S ICTLL A O 4 Bk e B R

transportssthe  pneumatic pision which positions said structure.

Preferably, the method comprises the use of a control means which controls
the operation of each of the components of the machine during operation and

change over between cartons of different type or size.

Preferably, the carton engaging means is positioned for engagement with
10 cartons from a first hopper in a first position and is positioned for engagement with
cartons from a second hopper, in a second position, the carton engagement means

being movable between said first and second positions.

Preferably, the method comprises placing one of said hoppers in an
operative position and selecting the position of the carton engagement means

15 corresponding to the operative hopper selected.

Preferably, the method includes rotating said carton pick up and transfer
 means about a fixed axis in an orbital path.

Preferably, the first and second pick up positions are located at different

points on said orbital path.

20 Preferably, the method comprises mounting said first and second hoppers on

a frame such that each hopper is oppositely disposed about a second fixed axis.

Preferably, the method includes the location of said operative hopper

adjacent the orbital path of said carton pick up and transfer means, when in use.



cartons to,a second predeterm ned position fromwhere the cartons are

combi ned WP OHI4A d articles, the paper feed chain conpri seRCBUSWBARMSt neans
carrying a first endl ess chain fromwhich is depended a first set of guide
| ugs and a second endl ess chain fromwhich 7s 20 -depended
a second set of guide lugs, said guide lugs being interposed to produce
carton receiving zones, the length of which can be altered, for different
carton sizes or types; d) altering said length by altering the relative

positions of the fi pgdferably Wﬁ@dm&%n@hs@éeﬁﬁeﬂtﬁﬂ? mﬁﬂﬁulﬁﬁn% out of said at e)
novi ng t he supro
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predetemuned position, wherein panel engagement means is disposed outside the

path of orbit for engaging the other of said face contacting panels so as to pull said

other face contacting panel in a direction away from the carton pick up means

thereby initiating opening of the carton.

Preferably, the method includes moving the engaging means in the first

plane by a linear servo motor.

Preferably, said method includes mounting said panel engaging means to a

slide member in a substantially perpendicular relationship with said guide rail and

moving said slide member relative said guide rail whereby said panel, engaging

means is moveable in two planes.

Preferably, said panel engagmg means is moved in a second plane by a

linear servo motor.

Preferably, the method includes the use of control means arranged to control

the movement of the panel engaging means.

Preferably, the method includes the use of said panel engaging means which

comprises a suction cup and cup holder mounted onto said slide member, and the

connection of said suction cup to a vacuum supply during said carton opening.

Preferably, said face contacting panels comprise opposite side walls of the

carton.



t he operation of each of the conponents of the machi ne during operation and

change oveyolehy@en cartons of different type or size. Prefpiadogiodobe
carton engagi ng neans is positioned for engagenment with 10 cartons from

a first hopper in a first position and is positioned for engagenent wth
cartons froma second hopper, in a second pogition, t he carton engagenent
means bei ng novabl e between said first and s8cond positions. Preferably,

t he net hod conprises placing one of said hoppers in an operative position
and selecting the position of the carton engagenent neans 15

corresponding to the operative hopper selected. Preferably, the method

i ncl udes rotating saiPaeferblyothe methodcomprises thesse of atigle feedqueans t6 ipragressxi s

in an orbital p Pr.ef . ' ek Qsitions are
| ocated at di ffglftiebrll?s %& ﬁ@%‘#@%%%?@%aaﬁg%i ﬁt_ﬁofggcgﬁmﬁmaﬂ n Qntﬁlﬁaétp B 3‘0?)/,
t he net hod conpmeagsredeatel i ng said first and second hoppers on a franme such
t hat each hopper is oppositely disposed about a second fixed axis:
Preferably, the nmethod includes the |ocation of said operative hopper

adj acent the orbital ' r ' k n e
I n use. Pr ef er abl ;?? gfteﬁggfﬁe@ﬁg%ﬂgogn%ﬁggg?géﬁg%t?gaﬁﬁ‘@gﬁ%ﬁ wﬁ%}t ?%‘bo\ﬁgﬁ{]
of said at5-| eaattichsefrbmppfirst feed! teftsand meve them fooy setgnd feedteltadt)a di sposed

face contactin
g predetermined rate.

Preferably, the method comprises the use of gripper blocks on opposite
sides of said second feed belt to collect a predetermined number of articles and

arrange them as an individual unit for packaging into a carton.

10 According to a third aspect of the present invention there is provided a
control means for a packaging machine as hereinbefore described, the control
means comprising a central processor , a manual input means, and separate means
controlled by said central processor for individually positioning the first and second
sets of guide lugs and the support means carrying said guide lugs on the paper feed

15 chain.

Preferably, the means for positioning the support means is a pneumatic
cylinder.

Preferably, the control means is arranged for use with a packaging machine
having two hoppers accessed by a single carton engaging means, wherein the
20 control means comprises a means of positioning the carton engaging means in a
first position for engaging cartons in said first hopper and a second position for

engaging cartons in said second hopper.

Preferably, the means for positioning the carton engaging means is operable
to position the engaging means in a third position, from which the carton engaging

25 means cannot engage cartons in either hopper.

||



panel s and |n|t|at|ng set up thereof into an open ended condition, by
sequent i A¥YPYI#H38gi ng one of said face contacting panel s aP@T/HSIBAISMEN ng
fromthe hopper a 5 col | apsed carton which includes said one of said
face contacting panels and transferring orbitally about a rotatable axis
fromsaid hopper to said first predeterm ned position, wherein panel
engagenent neans i s disposed outside the path of orbit for engaging the
ot her of said face contacting panels s0~as to pull said other face
contacting panel in a direction away fromthe carton pick up neans 10
thereby initiating opening of the carton. Preferably, the nmethod includes
novi ng the engaging neans in the first plane by a |linear servo notor.
Preferably, saPreferablyodaidrmoeandds appewmnatiggcdinder.panel engagi ng neans to a
slide nmenber in a substantially perpendicular relationship with said guide
rail and 15 noving said slide nenber relative said guide rail whereby

sai d panel . enpltiaely R Sortfol A Arririked Wor measm a fRERIghHg Rlakhing 21
panel engaglng means'is noved in a secon p ahe | near servo notor.

Pr eI er ?bl haviog en openiog means mrfeq;e;m Qast@ns)pxt:kgchfnom eacbahnppar. rwieyeis t o o
contro (0] € an agl eLa e
met hod i n&edﬂ‘é‘? (E}eﬁé‘nﬁ% ”gplcgdpaanaéwgﬁm e?%"" ing e?'éa%%ﬁrﬂlg’ﬁagﬁ‘?r{h"?bés

sucts on Cypendntfimenis €01 6th dEPleRs 9itkemmn§em¢rsﬂoP pé. nenber, and the
connection of said suction cup to a vacuum supply dur i ng said carton

opening. Preferably, said face contacting panels conprise opposite side
wal | s of the

Preferably, control means comprise X and Y oriented servo motors.

Preferably, the control means is arranged for use with a packaging machine
having an article feed means in the form of a star wheel, the control means
controlling the speed of rotation of the star wheel.

10 Preferably, control means controls a motor which rotates the star wheel.

According to a fourth aspect of the present invention there is provided a
control system for controlling the operation of a packaging machine, in order to
change from first cartons in a first hopper to second cartons in a second hopper,

comprising the steps of:

15 a) stopping the carton engaging means from picking any cartons;
b) continuing the paper feed chain until it is empty of cartons;
c) stopping the paper feed chain;
d) stopping the supply of articles;
e) repositioning the carton engaging means and the hoppers to enable
20 picking from the alternative hopper;
f altering the relative position of the first and second sets of guide lugs
in said paper feed chain;
g)  altering the position of the support means with respect to said first
predetermined position; and



25 carton. -8 - Preferably, the nethod conprises the use of article
f eed neansydoo/pf19@ress articles at a predetermned rate al@agwﬁmg@ﬁﬂspath
for conbination with cartons at a neasured rate. Preferably, the nethod
conprises the use of a pair of star wheels to collect 5 articles froma
first feed belt and nove themto a second feed belt at a predeterm ned
rate. Preferably, the method conprises thel@se of gripper blocks on
opposite sides of said second feed belt to collect a predeterm ned nunber
of articles and arrange them as an individual unit for packaging into a
carton. 10 According to a third aspect of the present invention

there is provided apyrontfeckarting tfe ¢adtoncpickifig agd PQnsHRetaliciEpraGedicndithdef or e

described, the control means conprising a central processor, a manual input
neans, and separate neanstpplyrefr Wkﬁitw'sald central processor for
individually positioning the first and second sets of guide lugs and the
support neans carrying said guide lugs on the paper feed 15 chai n.

Preferably, the neapgférably ptheiihstasmtion toé bharpeoysrris readafiiom iaspre-enteeed1edritrol
cyl i nder.
Y program.

5 Alternatively, the instruction to changeover is manually entered into a

control means.

Preferably, the packaging machine has a means for opening cartons, which

is also stopped during the changeover process.

Preferably, the locus of movement of a pick means in said carton opening

10 "means is altered prior to restarting to enable the means to open cartons from said

alternative hopper.

Preferably, the pick-up point and locus of the pick means in the carton
engaging means is altered during the changeover to enable picking of cartons from

the alternative hopper.

15 Preferably, the speed of supply of articles is alterable as required depending
on the size or type of cartons in each of said hoppers.

Preferably, the relative positions and state of motion of each of the movable

components is sensed using individual sensors and transmitted to the control means.

An embodiment of the present invention will now be described, by way of
20 example, with reference to the accompanying drawings in which:

FIGURES la and 1b are perspectivé views of a basket type carton suitable
for use with the machine according to the invention in its blank and open forms;



Preferably, the control neans is arranged for use wth a§§§ﬁéggaﬂﬁ machi ne
havi ng W®9MWHErs accessed by a single carton engagi ng rein the
20 control neans conprises a means of positioning the carton engagi ng
means in a first position for engaging cartons in said first hopper and a
second position for engaging cartons in said second hopper. Preferably, the
means for positioning the carton engaglnghgpans is operable to position the
engaging nmeans in a third position, from ch the carton engagi ng 25

means cannot engage cartons in either hopper. 9 - Preferably, said neans
is a pneunatic cylinder. Preferably, the control means is arranged for use

w th a packagi ng mgg avi n an openi.n for ni ar.t ons, pi cked
from each hopper, Fju‘g&‘\ A2 P§ Esggct&e \?ogﬁaiﬁﬁyﬁp&@ %ﬁ{g’%olﬁa‘g%ﬁ“dm%eni ng
means can be ot Qieith I Hakhind dciigfgniatheinvein; 0l means comprise X and Y
oriented servo notors. Preferably, the control neans is arranged for use

wi th a packagi ng machi ne having an article feed neans in the formof a star

wheel , the control n.trollln t he speed of ar
wheel | 10 FRABRE 280k pecsteits Vim an e pdd Ioiled sprcitpEe
rotates the st@f,eym;gﬁhted%qqgﬂ-bm ih GtsdldrikUfokm; aspect of the present

I nvention theré i1s provided

5 FIGURE 3a is a perspective view of a wrap around carton blank suitable for

use with the machine according to the invention.

FIGURE 3b is a perspective view of an erected and loaded carton of the
type illustrated in Figure 3a in its blank form.

FIGURE 4 is a perspective view of the infeed of a packaging machine
10 illustrating particularly the hopper unit, feed mechanism and paper feed chain;

FIGURE S is a perspective view from the opposing side of the packaging

machine of Figure 4,

FIGURE 6 is a perspective view illustrating the hopper unit in a first

position;

15 FIGURE 7 is a perspective view illustrating the hopper unit in a second

position;
FIGURE 8 is a perspectivé view of the feeder of Figure 4;
FIGURE 9 is an exploded view of the feeder of Figure 4;

FIGURE 10 is a perspective view of the vacuum feeder, back feeder and
20 paper feed chain of Figure 4;



control systemfor controlling the operation of a packaging machine, in
order to oR@R@grsom first cartons in a first hopper to SepeTUDeMIMes in a

second hopper, conprising the steps of: 15 a) st oppi ng the
carton engagi ng neans from pi cki ng any cartons; b) continui ng the paper
feed chain until it is enpty of cartons; c) 12- stopping the paper feed
chai n; d) stopping the supply of articles; e) repositioning the
carton engagi ng neans and the hoppers to enable 20 pi cki ng
fromthe alternative hopper; f) altering the relative position of the

first and second set FIGURES g, 12/g8 13 arfuethpefeprestmatonsvfithe agparatus of
altering the position of the support neans with respect to said first

predet ermi ned pdigured@; and - 10 - h) re-starting the carton picking
and transportation process and the supply of articles. Preferably, the
I nstruction to changeover is read froma pre-entered control program 5

Alternatively, the | FIGURES 04 ahd 16 lihmtaryvgraphssshowingthe)position eelotity,0 a
acceleration and denied acceleration plotted against time of the X and Y servo

5 motors arranged to move the back feed of Figures 10 to 13;
FIGURE 15 is a plan view of an article feed means;

FIGURE 16 illustrates the downstream end of the packaging machine of
Figure 4.

FIGURE 17 is a block diagram of a control means in accordance with the

10 present invention;

FIGURE 18 is a flow diagram of a control system in accordance with the

present invention.

A mechanism according to the present invention is capable of erecting a

variety of carton type for example, wraparound, fully enclosed and basket type
15 cartons. Any reference in this specification to carton type includes different sizes
of a particular carton style. For example, the mechanism can load fully enclosed

cartons for eight or twelve articles.

Referring to the drawings, and in particular Figures 1a and 1b thereof,
carton 10 is a basket type carrier shown in Figure 1b in a set up condition ready
20 for lowering onto articles. The carton 10 includes opposed side wall panels 12, 14
and opposed end wall panels- 16, 18 hingeably connected one to the next. The
carton further includes a handle structure which inter-connects end wall panels 16,

18 and comprises transverse partition panels 22 inter-connecting each side wall 12,



control neans. Preferably, the packagi ng machi ne has a nmeans for opening
cartons, \WOOW14BT3| so st opped during the changeover procesg(.:T/pﬁw&“%l Y,
the | ocus of novenent of a pick neans in said carton opening 10 nmeans
is altered prior to restarting to enable the neans to open cartons from
said alternative hopper. Preferably, the pick-up point and | ocus of the
pi ck nmeans in the carton engagi ng neans is atdered during the changeover to
enabl e picking of cartons fromthe alternative hopper. 15

Preferably, the speed of supply of articles is alterable as required
depending on the size or type of cartons in each of said hoppers.
Preferably, the.14l Base/panelssd4,i26rare hingeably tconndctedtoi eanh sideeralhpariel t12¢ 14
novabl e conmponents is sensed using individual sensors and transmtted to
the control nmean®sPe&HVel¥bodi ment of the present invention will now be

descri bed, by way of 20 exanple, with reference to the acconpanying
drawings in which: FIGURES la and | b are perspective views of a basket type
carton suitable for uRefemingindwdo Fagire 2a and Qbrofithe drawingethiere/srillustratediai t s

plank and open T i around parian 30, shown in Figure % i s fat Collapsed forn  THe carton”
5 blank includes opposed side wall panels 32, 34 and opposed end wall panels 36, 38
hingeably connected one to the next. The carton further comprises top panels 40,
42 and base panels 44, 46 hingeably connected to respective side walls 32, 34.
Articles are inserted into the carton from above or, as the case may be, from below

and the top and base panels are then secured together to provide a fully enclosed
10 carton.

As illustrated in Figures 3a and 3b, carton 31 is a wrap around type carton,
shown in Figure 3a in its blank form. A carton blank 31 includes first base panel
33, side wall 35, top panel 37, second side panel 39 and base panel 41 hingeably
connected one to next. Top panel 37 comprises three pairs of apertures 43, 45

15 spaced between the side edges of top panel 37 and adapted to receive upper portion
of articles A, illustrated in Figure 3b.

It is envisaged that the cartons can 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, 2a and 3b 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, and "L" is the overall length of the carton when the base panels have
closed.

25 Referring to Figures 4 to 7 of the drawings there is shown a packaging
machine 50 for processing cartons, for example, of the type outlined above. The

upstream end of the machine includes a dual hopper 52 in which a multiplicity of



for use with the nmachine according to the invention; FIGURE 2b is a

perspecy(ygg,ydlﬂ/v of an erected and | oaded carton of the Paﬁmsﬁd%m&rat ed in
Fi gure

a wap around carton blank suitable for use with the nmachine according to
the invention. FIGURE 3b is a perspective view of an erected and | oaded
carton of the type illustrated in Figure 3a in its blank form FIGURE 4 is
a perspective view of the infeed of a pac#gglng machi ne 10 illustrating
particularly the hopper unit, feed mechantsm and paper feed chain; FIGURE 5
is a perspective V|em1fron1the opposi ng si de of the packaging nachlne of

Figure 4;. FlI GURE 6 is a perspectl ve.view.i il ust rat.i ng  the hopper unit in a
first position; : FIGURE 7 is _a_perspective view illustrating
t he hopper urhaskertrtyep aud Bl qrslosed %ﬁtonﬂl@aﬁ@usaucgll@pssémwew oee haldw of "t he

feeder of Fi ek ﬁ)p& igg Bhed is an expl oded view of the feeder ‘of Figure 4;
FIGURE 10 is a J@;'ers VI ew of t he vacuumfeeder back feeder and 20
paper feed chain of Figure 4; o .

The hopper unit 52 (Fig 6 and 7) comprises two (or more) separate hoppers

58, 60 in adjacent positions. Each hopper 58, 60 is mounted onto a frame 62, as
5  shown in Figure 6 and 7. The frame 62 is mounted onto a.main shaft 64 which

_can be rotated about axis X - X. Each hopper 58, 60 is a gravity feed type

whereby the carton blanks are held in their respective hoppers at an incline to

provide a positive feed. It is envisaged that the hopper units could comprise any

number of hoppers adapted to feceive different carton types or sizes encircling the

10 rotary feeder hereinafter described.

In this embodi:hent, a n pneumatic cylinder (not shown) is used to rotate the
frame between two positions: the first position, as shown in Figure 6, with the first
hopper 58 placed in an operative position ready for fully enclosed cartons held in
the first hopper to be fed into the packaging machine. Figure 7 illustrates the

15 frame 62 in a second position with the second hopper 60, containing the basket
type cartons, placed in an operative ;Sosition.

The position of the hoppers 58, 60 is controlled by a control means detailed
below.

As shown in Figures 6 and 7, when the first hopper 58 is in an operative

20 position a fully enclosed carton is removed sequentially by a pick up device,
preferably in the form of a rotary vacuum feeder 66. The vacuum feeder 66
comprises sets of suction cups 67, 69, for example three sets, each being
connected to a drive shaft 70 by a drive rod 72. The drive shaft 70 is supported at
its end by a suitable conventional bearing 71, 73, mounted to the side frame 84.

2.5 Suitable driving mechanism such as a servo motor 75 is provided to rotate the drive

_ shaft. The drive rods 72 are connected to a cam track by a cam iod and follower

which provides a uniform path for the suction cups when the drive shaft is rotated.

ainits blank form 5 FIGURE 3a is a perspective view of .

|
|
|
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- 12 - Fl @42 12 and 13 are further representations oquw!’éﬂ at us

of Figure 10; FIGURES 14 and 15 illustrate graphs show ng the position,

vel ocity, acceleration and denied accel eration plotted against tine of the
X and Y servo 5 notors arranged to nove the back feed of Figures 10 to
13; FIGURE 15 is a plan view of an article feed neans; FlIGJRE 16
illustrates the downstream end of the packagisng machi ne of Figure 4. FlI GURE
17 is a block diagramof a control neans in accordance with the 10

present invention; FIGURE 18 is a flow diagramof a control systemin
accordance with the present invention. A nechanism according to the present

invention is ca |l e+ 0 i | :

wr apar ound, - f i NC B Sf. 06 S RECenkBles Thd aftiof WpER AR (offar Bffdiperto |
this specifi cat ipivk dpoa eantdmin 4 fiae coliupsed esnditidnf andethereafterct mitata thasdction! ar
carton style. For exanple, the mech'ani'srr% an I(ﬂad fully encl osed cartons
for eight or twebRscans ¢aronde theunfeed endiof theymachines i ngs, and in particul ar

Figures la and I b thereof, carton 10 is a basket type carrier shown in

Figure I|b in a set up condition ready 20 for lowering onto articles.
The carton 10 i ncl udés oederdor thesblank tmbé transferdred frdm thé inclined position to a
5 vertical plane, it is necessary to offset the axis of rotation of the rotary feeder from

the vertical plane, as illustrated in Figures 6 and 7.

A vacuum is applied to one set of suction cups 67, 69 to remove a carton
from the hopper 58, 60, when they come into contact with the side wall 32 of the
carton 30. The vacuum is maintained as the carton is rotated to a predetermined

10 position. At the said predetermined position a vacuum break disconnects the
supply to release the carton 30 from the feeder 66.

If it is desired to package a different carton type for example a basket type
carton 10 held in the second hoppers, a number of adjustments are made to the
machine. The second hopper 60 is moved into an operative position, as described

15 above. As the position of the second hopper relative to the rotary feeder 66 is
different to the first hopper 58, it is necessary to move the “pick up” point of the
suction cups 67, 69 and to alter the “on” and “off” positions of the vacuuin supply.
These changes are carried out by moving the cam track and/or the cam controlling
the supply of a vacuum to a second position. A servo motor 167, shown in figure

20 8 controlled by the control system moves these sub-assemblies between the two

positions.

It is preferred to include a third position for the vacuum supply: this
position being the “default setting” whereby the vacuum supply is disconnected
throughout the rotation of the suction cups. The default position is adopted during

25 carton changeover or if there is a fault in the machine.



and opposed end wall panels. 16, 18 hingeably connected one to the next.

The cart‘gpgg)&ﬁger i ncl udes a handl e structure which int gicigeeasdos end
wal | panel’s , 18 and conprises transverse partition panels 22

i nter-connecting each side wall 12, - 13 - 14. Base panels 24, 26 are
hi ngeabl y connected to each side wall panel 12, 14 respectively. Referring
now to Figure 2a and 2b of the drawings thgge is illustrated a wap around

carton 30, shown in Figure 2a in its flat collapsed form The carton 5
bl ank includes opposed side wall panels 32, 34 and opposed end wal | panels
36, 38 hingeably connected one to the next. The carton further conprises

top panels 40, 42 . | npected, to fr ective

side walls 32, 34. ?%‘??@%‘%@E@ﬁﬁ?‘% ggd%‘gggﬁééacg)?t Wﬁlﬂﬁ‘%’o‘ssetg r, as

the case may b@werfmﬁsﬂdwh?wdéﬂaﬁdﬁﬁmﬁdﬁ dopperasmit. PAS abstriBb® abb\R) tigecur ed
y

together to provide a ful enclosed 10 , ~ carton. As illustrated in
Fi gures 3a andrefprred opickpp3levics is invhgform of savacywm feeder 66 inclnding suetion gur e

3ainits bla C ﬁ!'m}h 3Lk nekudes ofinst basepanel .33, side
wal | 35, top %ﬁﬂ%ﬁig@? é'gg@(r)&nrg@g e _pa%éfdp%lg%g%ngqgarﬁﬁqe_cﬂggﬁi n(aﬁ’abl y
connect e§ one hollere?4 and @p apepeeferablycfinedlyi moanted répedtivelysodin @RMgatr es 43,
45 15 spaced between the side edges of. t.op Pa-nel 37 and adapted to
recei ve upper SBeRart ¢ 78 which is shdably mounted respectively on a collar structure 80,

which collar structure is rigidly secured to a main rotatable shaft 70. The cup

holders 74, 76 are mounted onto cam rods 79 éxtending into the side frame 84

housing a cam track hereinafter described. As illustrated from Figure 8, three sets
10 . of carton pick up devices are pfovided in _aSsdgi_atipﬁ with the main rotatable shaft

70. Only one set of such devices are desé'i'ibed”ix'x.'d:et.azil'_be.ca_\'gse all three sets of

pick up devices are of the same construction operating in an identical fashion.

Figure 9 serves to illustrate anexploded view of the rotary vacuum feeder.
A fixed cam plate 82 is mounted on the inner surface of side frame 84 and is
15 provided with an aperture 86 through which the dnveshaft70 extends. A cam
track 88 is formed in the fixed cam plate“8'2 with cam followers (not shown)
disposed within the cam track 88. The purpose of t_he cam track 88 is to facilitate
' the cam rods 79 to be extended away from the main shaft 70 and into contact with
the carton thereby to remove one of the cartons from the hopper 58 and to rotate
20 the carton in a uniform path to the pape'f feed chamlOO, disc_:usSéd below. As the
carton is rotated from its hopper a b'a.'ck'félede'r is used to separate opposing side

panels and to assist in the erection of the carton.

A plurality of vacuum breaks are provided in the feeder'mec'hanism 66
which is used in conjunction with a vacuum supply to set the vacuum connection

25  and cut off points.

Turning to the process of feeding a carton from the hoj)pér to the paper feed
chain, the main shaft rotates the pick up device 66 in the direction indicated by the

arrow “Z” in Figures 10 and 11. As the pick up devices rotate, the suction cups

e ey e S || SNSRI FONITRMMGLT, | WA AN (SRR — =




of articles A, illustrated in Figure 3b. It is envisaged that the cartons
can vary we®ndi2ég upon the shape and or quantity of arti cPEI/SSS/L06
packaged and accordingly, a machine in accordance with the present

i nvention is adjustable in nunerous respects so that it can process a 20

wi de variety of such cartons. The principal arrangenents which are likely
to be varied are shown in Figures la, 2a and,;3b in which "H' is the overal
hei ght of the set up carton equivalent to th% di stance between the upper
edge of the side wall and base panel, and "L" is the overall length of the
carton when the base panels have cl osed. 25 Referring to Figures
4 to 7 of the drawﬁags there is shown a packaginpsnachine 50 for processjng

cartons, for ex&tpl@ argrmeyed info,eontant witlea sidsovall 32 gt thekartoa Q. e Agvasy

iaity,]
machi ne i ncl ude | el I PRANY T bl dd ke 3 -],,él—u.' ket
type and fully Zlﬁ% %’3’2‘8“?gr&féo%eé%féﬁ&?%“ﬁ’gﬁéﬁég‘@éﬁ%ynﬁ F%I}\ta%{r el gﬁl
ready for procesidengall 32ef hpgaton 30.t Thils,(the gafiomixdwithdrawnjanidthen transféxred
nore) separate hoppers 58, 6Q (n &gj ent positiops., Eagh,ho per 58, 60 is
mount ed onto a ftP Ahepaper fegd chain 100, Jhg vaguym ds, maintaigerdyrin fra yateise

t ed ' ' t at i isi h
gggef 5§?§goai S%Qg? %t%oy%%gﬁ@b%%%ﬂgﬂ wall 2t WHer e arBK i debositéd aFehie

paper feed chain, a vacuum break disconnects the vacuum supply from the suction
cups to release the carton. The speed of operation of the apparatus is thus

improved as well as its efficiency and durability.

As can be seen from Figure 12, the carton is moved from a collapsed
10 position to a fully set up condition at the paperfeed chain 100 . Of course, the
final set up operation is due in part to engagement with a back feeder (or carton
opening means) 90.

Turning to the construction of the back feeder 90, shown in Figures 10 to

13, there comprises suitable engagement means for engaging one or more walls of

15 the carton. In the present embodiment, the engagement means comprises a suction
cup 92 supported on a cup holder 94 which is mounted onto a slide member 96.
Suitable means is provided to move the engagement means in “X” and “Y”
directions. For example, the slide member 96 is in turn mounted onto a transverse
carriage 98 and is capable of being moved in a direction designated by the letter X.

20 The transverse carriage 98 is preferably connected to a guide rail 99 which is fixed
to a support frame (not shown): the transverse carriage being adapted to move the
suction cup and slide member in a direction designated by the letter Y. Thus, the
suction cup 92, is capable of moving towards or away from the rotary vacuum
feeder 66 and in perpendicular direction to the orbital path Z of a carton. If

25 desired, limit stops may be included at the ends of the slide member and/or guide

rail.

It is envisaged that alternative components or configurations can be used to
provide an assembly which can move in X-Y directions.



whereby the carton blanks are held in their respective hoppers at an

i ncline Yy dafsgspde a positive feed. It is envisaged that gdgussaapés units
coul d conprise any nunber of hoppers adapted to receive different carton

types or sizes encircling the 10 rotary feeder hereinafter described.
In this enbodinent, a n pneumatic cylinder 18 Rot shown) is used to rotate
the frame between two positions: the first position, as shown in Figure 6,
with the first hopper 58 placed in an operative position ready for fully
encl osed cartons held in the first hopper to be fed into the packagi ng

machi ne. Figure 7 iTheislideanembéngs sSmoved By suilbledrive mediS FoF exangle hifst Wi t h
the second hopper 60, containi (r;gbt he basket type cartons, placed in an
operative posilineanseryadngies (nqt shown) whish ns)gmogleé@y apWifablecontrobsystem agd a

control neans i bel : S L. LQur nd. 7, when the first
hopper 58 i s i-tﬂ@éﬁ.ﬂ%\%gsreaﬁrﬁxe\éezéﬁ s &'8}{)\%15#’{] f%h&gdﬁi? ?‘gfg‘éﬁq@fﬁéé‘a‘l’@a’r f%’ﬂ"# S
renoved sequertideal bervdmetop (it shpwhlewhieh is alse tesitedlled by tht Rentrall spsen. a
rotary vacuum feeder 66. The vacuum feeder 66 conprises sets of suction

cups 67, %9, fHeereforgyshe ppsitian of the back fredse syrsion sup 82:caa hegnaved to\anys haf t
70 b dri . i : . i t. L
Sui capt e convelibited gpsifiG, 16 sbioe eiiiniched, EUARAY bhed s bickrfiied Yo Bre-

Sui t abl e dri vi seg suiesble X-¥ roosordinases and 36 definenthie path/5f the spétivn elpd Moré ot at e
the drive shaft. The drive rods 72 arg connected to a camtrack by a cam
rod and f ol | oviigtailseicthe spatFolswstem ags;discussed ReloW.or t he suction cups when

the drive shaft is rotated.

In use, the back feeder 90,_ separates one or more of the walls 34 of the

10 carton from the oppo'sing__wa_ll 32 held by the rotary feeder 66. In this
embodiment, the opposing walls used are the side walls 32, 34. As the rotary
feeder 66 transfers the carton, the suction cup 92 of the back feeder 90, is moved
forward into contact with a side wall 34 of the collapsed éarton 18, shown in
Figure 10. Preferably, the point of contact is in a central portion of the wall being

15 separated. Vacuum is applied to the suction cup 92 to hold the side wall 34. As
the rotary feeder 66 continues to rotate the carton forward, the back feeder suction
cup 92 moves away from the rotary feeder 66 to separate the two side walls, 32,
34 shown in Figure 11.

_ In this embodiment, the leading pair of suction cups 67, 69 of the rotary
20 feeder release the leading end panel 46. Thus, the carton is folded into a part
erected condition with the side and end walls being placed in‘substantially
trapezoidal relationship. The back feeder vacuum supply is then disconnected and

the carton is released from the back feeder shown in Figure 13.

Whilst it is preferred to use a suction cup to hold one of the walls, some
25 embodiments may adopt alternative components, for example, mechanical

connection means.




- 15 - The path of the camtrack enables the suction cups to extend towards
t he hoppewoiwg120k up a carton in a flat coll apsed conditi SETARISAES eaf t er
to rotate the suction cups and carton to the infeed, end, of the nachine.
In order for the blank to be transferred fromthe inclined position to a 5
vertical plane, it is necessary to offset the.axis of rotation of the
rotary feeder fromthe vertical plane, as illustrated in Figures 6 and 7. A
vacuumis applied to one set of suction cups 67, 69 to renove a carton from
t he hopper 58, 60, when they cone into contact with the side wall 32 of the

carton 30. The vacuup i ' e . i Sk t
predeterm ned 10 %g&@%%ﬂ%.%ﬁﬁgﬁ%%ﬁgp rﬁr?ér’l]tg&c{'aé)ﬁgﬂetb%ggf%ed\%cuum
break di sconneciftibh@up 92plsyatian dppreidmatelyheertaat point 8P thercamfoh kil pandkr THE.

If it is desired to package a different carton type for exanple a basket
type carton 10 pesition will M¥fyaceendingiobe type of ¢artobe andyin pasticelantherdimepsonalde

to the machi ne. The. R Boveds i red | WANR
as descr bed 15ariioRfSFe EPRRL el walls Kb G oot Bbe WA Atferdi Al |
the rotarys f eedgizesi 6Likewibef ti guth of the fuetibh cap stupate thédfivo whlls wilbekosasy v
to nmove the 'pick up" point of the suction cups 67, 69 and to alter_ the

"on" and "of f" peserding e therpartichlareariom pp beipe ererile Brinpgdsaged chatdhe i ed

Vacuti to & SecOiieRLup s fofe aBosbiletcr e Phaiiig: o sk diifomig WoO! @
92/15450. Alternatively, a rotary path could be used for some cartons. An
advantage of the back feeder is the flexibility offered by the system. In particular,

10 the back feeder is able to move the suction cup 92 to any position to adopt any

number of paths within the end stop limits of the slide member 96 and the
transverse carriage 98. An example of the paths followed together with velocity
and acceleration components of the “X” and “Y” driving means is illustrated in

Figures 14 and 15.

15 By pre-programming the control system, the position and paths of the
suction cup 92 can be pre-set, thus reducing the amount of down time when
interchanging carton types or styles. According to this invention, the speed of
operation of the apparatus is improved as well as its efficiency and durability.

The carton 30 continues on its orbital path until it comes into contact with
20 the paper feed chain 100. In particular, the leading edge 102 of the carton 30
comes into abutment with the leading lug 104 of the paper feed chain 100. The
leading lug 104 guides the leading edge 102 away from the suction cups 67, 69 of
the rotary feeder 66, thereby placing the front end panel 46 and side panel 34 in a
substantially perpendicular relationship. At the same time, the rear lug 106 moves
25 into contact with the rear end panel to assist in completing the set up. Thereafter,
the suction cups 67, 69 of the rotary feeder 66 release the carton 30 and continue
to move in direction “Z” and the carton 30 is moved downstream to the loading

station by the paper feed chain 100.



20 8 controlled by the control system noves these sub-assenblies

bet ween s od g 0005|tions It is preferred to include a tpt-ml, kﬁd on for
t he vacuum supp? this position being the "default setting' ereby the
vacuum supply is di sconnect ed t hroughout the rotation of the, suction cups.
The default position is adopted during 25. carton changeover or if there
Is a fault in the nmachine. -16- Fi gur e-20i-l l ustrates the pick up device
adapted for the withdrawal of the |ower nost collapsed carton fromthe
hopper. unit. As descri bed above, the preferred pick up device is in the
formof a vacuum feeder 66 including suction cups 67, 69 whi ch are
supported on cup hohggiifg 761%%n3tﬁlchsﬁmﬂié ﬁeyf"' thaf 100 ashfthélgnad id and
76 are preferably flxedly mount.ed respectlvel on_an:-el ongat.e .support rod
78 which i's s| Figuses/4 andxrl()eatereammsewpgermddoweu side lugt chains 108 284, 110hi ch

[ t t (1 0 & = : t.at-abl 0, The
ol der s 74 76 Earth Sskdn,ff Stk Baitfiond o 1FElued Bodioed rind Bitine S turalifr 6610
84 housing a C?éiﬂinr tharisg nigk (164 afe 306 mﬂupﬁer thdin' 308 achslies Néadingilaps e 8,

three sets 10. carton pick . u8 devi ces are.provided in association with
the main $otat deﬁenémltowpoch@ml} GABIPEiESS TGAT ivge 1106.c\Bagk shain setgis saeveded i n

e gt M e A e k38 s

construction o _ den
~ control system.

In order to alter the machine set up from one carton type to another, it is
* necessary to alter the dnstance D between leadmg and trallmg lugs. Therefore,
10 during changeover, the sefvo motor controllmg the lower chain moves the trailing
lugs 106 relative to the leadmg lug 104 10 mctmse or decrease the distance between
“the lugs. For example the snde walls of basket type carton are shorter than the
fully enclosed carton so that 1f the carton changeover is from a fully enclosed to a
basket type carton, then the distance D is reduced. Likewise, the opposite
15 changeover means the distance D is increased. In this embodiment, the distance
between leading and trailing lugs is increased or reduced by 10 cm.

The relative movement of the traxlmg lug 106 will alter the position at
which the trailing lug 106 comes into contact with the rear end panel of the carton
described above. It is necessary for the rear lug 106 to come into contact thh the

20 end panel whilst it is bemg rotated. ‘If the rear lug 106 is moved forward, the point
of contact is also moved forward. To restore_ the point of contact to the correct
position, it is necessary to move the paper feed chain 100 backwards by the
corresponding distance (i.e. 10 cm). It will be appreciated by those skilled in the
art that if the rear lug 106 is moved away from the leading lug to increase distance

25 D, then the paper feed chain will have to be moved forward by a corresponding
' distance. A pneumatic cylinder (not shown) is"_ used to move the paper feed chain
100. ' ' '




Figure 9 serves to il lustrate an expl oded view of the rotary vacuum feeder.
A fixed caMOPPA$12082 is nounted on the inner surface of si deCHPAREIEY and
is 15 provided with an aperture 86 through which the drive shaft 70
extends. A camtrack 88 is fornmed in the fixed camplate 82 with cam

foll owers (not shown) disposed within the ca@htrack 88. The purpose of the
camtrack 88 is to facilitate the camrods 79 to be extended away fromthe
mai n shaft 70 and into contact with the carton thereby to renove one of the
cartons fromthe hopper 58 and to rotate 20 the carton in a uniform

path to the paper fe 101 ctfom i iV TE v V‘fhe?ﬁ drTeedf 541100 anf1 38 At &0

fromits hopper-a bac fee IS used to separate o SI ng side panels and
to assist in thehekhmplaanb)oﬁ hbhmmdrplm (ndt qliowﬁlandpntwfthaaanmmidwermg are

provi ded in the feeder ani sm 66 i s used | i th a
vacuum suppl y t dnadie Hﬂe g bash Eﬂ?ﬁ\,@ 9€“‘e§5“°“ area Hﬁ#y %‘64#&)’ guides

chain, the main K chiftotiEVi ce 66 in the di rection
i ndi cat ed by theﬁg%n{oﬂyaﬁréﬁu&e@ fo and 11. ‘As the pick up devices

rotate, the suction cups - 17 - 67, 69 are noved into contact with a
side wall 32 of the c 30. A vac llied to.the set  of
suction cupgs when the"eéﬂptg e Catons; hav 8%95‘?1?%{ 5#?)' 'gﬁ’ém?e{f&d\’i%me g’ﬂdﬁ‘ﬁ t he
carton 30. Thus,gjfag BB I Phus) he'bdritrls 3 digagelRfit With'thE Bigedeed chain 100 and
engagement is gradually transferred as the cartons move downstream to a carton

lowering module 11, shown in Figures 3 and 4.

The carton lowering module comprises a conveyor, for example, a pair of

10 side lug chain sets 112 mounted on tables 113 respectively which are downwardly
inclined towards the point of loading 114. Each side lug chain set 112 is of similar
construction includes an endless chain 115 powered 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

15 embodiment, the carton engaging means comprises a piurality of guide pin lugs 116
mounted on the endless chain which are operable to engage the 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,

Each lug 116 is preferably substantially wedge shaped and comprises a

20 support face 117 arranged at an acute angle with respect to a notional vertical
plane. A plurality of pir_ns, for ekarhple four pms 118 are mounted at spaced
intervals along the support faeé 117 | Each pin 116 is positioned on the support
face 117 so that during use they are received in corresponding apertures of the
base panel being supported thereby to engage the carton. In this embodiment,

25 only the leading three of the 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.



to the paper feed chain 100. The vacuumis maintained during this transfer
state so vwooggn4ibhat the suction cups hold the carton wal |l pcpiResidegs carton
i s deposited at the paper feed chain, a vacuum break di sconnects the vacuum
supply fromthe suction cups to rel ease the carton. The speed of operation
of the apparatus is thus inproved-as well as its efficiency and durability.
As can be seen fromFigure 12, the carton-i22 -noved from a col | apsed 10
position to a fully set up condition at the paperfeed chain 100 . O
course, the final set up operation is due in part to engagenent with a back
feeder (or carton opening neans) 90. Turning to the construction of the

back feeder 90, shomwmlEssguhaﬁslsJ:ﬁmteably%ntot&r%xcodmfpnﬁ%eﬁwﬁx&me;\s
engagenent rreans for engagl one or--nore wal l-s. of 15 the.carton. In

the present enBishilygfd meves g patly ofrp 6318 t@éhﬁmt@gwa) stbetcamnsdqoamz |

Suf tabl §da82n2n}°a§%$§4v R pO ol ot TRREEN B By B e BE e e
di recti ons. FO&hﬁﬁ@étDilG totvbﬁis&heqdeio&fm S in turn nounted onto a
transverse carriage 98 and is capable of being noved in a direction

desi gnat ed by the letter X 20 The transverse carriage 98 is preferably

LR 20 Ay e i ORE ey

t he transverse carri age _ Ion cup an
menber in a di différemmconfigirgtiosest drticle\efor exdrmple Ywo Tows or thee sows.i on cup 92,

I s capabl e of nov owar ds., o Y, fromthe rotary. vacuum feeder 66 and
i n per pendi cul &wwﬁm&u%ﬁhetefh@v@mm andfabley ags; mgveable towards; oraway

gﬁiSIdreed limit fr%h?gﬁ:hrmﬂerpﬁy'tﬁ%k"d?q [ﬂfeuﬁls'ﬁc ERieP {ndt owh). IPuARIL fle aNd/ OF

carton lowenng module can be ralsed or lowered by hydranhcally powered columns
10 that support the tables. The pneumattc cylmder and/or hydrauhcally powered

columns may be controlled by sultable control means,

Articles such as bottles 122 ate fed into the machine by an end feed
conveyor 124 and the line pressure of the bottles is controlled by an infeed star
*wheel 126, as is well known (Flgurel6) “The articles are separated into groups of
15  the correct number per carton 30 by means of a series of article grippers 128 which
" also control the flow of the amcles $O that they can be introduced to the carton at

the same rate as the carton flow.

Tuming to the constmction of article gripper assembly 128 positioned either
| side of the article conveyor, there is proVided pairs of four blocks or spacer
20 elements 131 mounted onto separate éndle"ss“ch.ains.." ‘Each block comprises four
somi-circular recesses 133 positioned one to the next and capable of receiving part
of a bottle or can. The endless chain i is mounted on a table One or both of the
| gnpper assemblies can be moved toward or away from the article conveyor
according to whether two or three rows of articles are required. In this
25 * embodiment, gripper assembly is moved towards the second gripper assembly when
it is desired to package two rows of artxcles Thus, each gripper assembly is
adapted to grip part of those articles forming each outer row, as shown in Figure
16. The distance between infeed star wheels is also narrowed to ensure that the




rail. It is envisaged that alternative conponents or configurations can be
used to pWOV9MB12n assenbly which can move in X-Y di rectioﬁ’&Tmsgs’-lg‘;fg- The
slide menber 96 is noved by suitable drive neans for exanple a first |inear
servo nmotor (not shown) which is controlled by a suitable control system
and the transverse carriage 98 is noved by second drive neans for exanple a
second |inear servo notor (not shown) whi ch 43" al so control | ed by the
control system 5 Therefore, the position of the back feeder suction
cup 92 can be noved to any desired position. In sone enbodi nents, the
control systemis programmed to pre- set suitable X-Y co-ordinates and to
define the pathagiclé flowsis astricted tp twd/boves, detien teguiréd oh moved to allow\thtee Tows e
di scussed below. In use, th Egck f eeder, .90, se rates,Pne or re of the
wal I's 34 of theWhen requigeg: : bithose,cartans wWiicihtaay 1§ arfigles AITANgRs WO, oMy y

feeder 66. In thi rgg‘g ' | lyyq._l- al: :Sd Ils
32, 34. As the Iragtﬁ}iry ﬂgégerk%’G&lF?ans&efdgg%he ca?tgg?,ﬁ&tlﬂg&shégﬁ%gng’?ﬁg?% of
the back feeder 90, is noved forward into contact with a side wall 34 of

th 'l d cart 8,.sh in Fi 10. Pref l'y, . th i nt .
(e collapsed ol on oy s ou bl oo sy e wb KBl K,
is appliedsto theniNed ifGfvard By Itedn? of Medcdnfigubdtidn aRpted3f Figire 15. Thus, the

correct number of articles is selected.

The articles gradually leave contact with the gripper assembly and are
transferred to the loading station by means of article conveyor.

At loading station 120 illustrated in Figure 4 the cartons are introduced to

10 the group of articles from above as the carton and article group are moved forward
in unison. The carton is lowered onto the articles due to the downward incline of
the endless chain sets on the carton lowering module, as described above. As
illustrated in Figure 3, lateral movement of the carton in the loading station is
controlled by a pair of guides positioned above each chain set and adapted to

15 receive the free edges of each base panel. Vertical movement of the carton is
minimised by a pressure belt positioned above the endless chain sets and adapted to
apply downward pressure to the handle structure or as the case may be the top
panel. It is envisaged that in some embodiments, the pressure belt could be
replaced by fixed guides or, where appropriate, vertically mounted endless chain

20 and lug sets in accordance with common practice.

Once the cartons have been loaded with articles, they are transferred by
means of the article conveyor and/or pressure belt to a further set of endless chains
with side lugs 210 which are used to transfer the carton to the outfeed end of the
machine. During this stage, the base panels are folded around to the underside of

25 the carton by suitable folding means for example fixed guides (not shown) and are
interconnected by a locking mechanism known in the art. A second pressure belt

212 is provided to prevent unwanted upward movement of the carrier.



the rotary feeder 66 continues to rotate the carton forward, the back
feeder sweldog26Up 92 moves away fromthe rotary feeder GEcTuswagisate the
two side walls, 32, 34 shown in Figure 11. In this enbodinment, the |eading
pair of suction cups 67, 69 of the rotary 20 feeder rel ease the | eading
end panel .46. Thus, the carton is folded into a part erected condition with
the side and end walls being placed in sggigantially t rapezoi dal

rel ati onshi p. The back feeder vacuum supply is then di sconnected and the
carton is released fromthe back feeder shown in Figure 13. Wilst it is
preferred to use a suction cup to hold one of the walls, some 25

enbodi nents. may . adgpt .al ternati ve  conpgnents: f.or-.exanple, nechanical
connecti on means. %mmg_gq ﬂﬁsw&?g%’é’gé’gml}n.meﬁﬁg?% gﬁﬂ%ﬁa@é pp"

position of tbgg hacka LRETET the YhdchRie iS irst Sdiusied 16 -"'f"&;;\’,ea' ORI oF R central
poi nt of the carton s?lgﬁ_ p’anql__. ~ Thi sl posi t*“gnvfna}r vary é’?gé’m‘ﬁ to the
type of cart ofhusrtte ifirstpmdtsecaridopressuee beltsed06] 212 hrevalso atouated o uttisshewre
and end wall s_for ea arton type.and for different carton 5 Si zes.

Li kewi se, thelly mr%ﬁt‘%@%am%w ing3, Xertical plane-by computer controlied sevg v ar y
according to phgemarticular carton type being erected. 1t is envisaged that
the suction cup can follow an oscillatory path sim.lar to that disclosed in

In order to modify the machine to receive wraparound cartonis of the type
illustrated in Figures 3a and b, the article grouping mechanism is adjusted as
described above, to supply the rgquired'numbér of article rows. The hopper 200
illustrated in Figure 17 holds a multiplicity of carton blanks 31 which are held

10 ready for processing. The blanks are then removed sequentially by a rotary
vacuum feeder 202. In this embodiment, the vacuum feeder 202 is mounted
horizontally and is similar in construction to the feeder outlined above. It is
envisaged that suitable feeders known in the art may be used. In this embodiment,
the rotary feeder is provided with a cam track which enables the carton being
15  transferred to be :placed. diféc_:tly on to the group of articles. Suitable control means
is used to control the transfer of cartons and articles so that their movement is
coordinated. In other embodiments, the blank is removed from the hopper 200 and
is fed one at a time to paper feed chain sets so that the base panels and side panels
“are supported. R | R |

20 The articles are introduced to the loading station 204 by the article conveyor

in the same way as described above.

At the loading station 204, upper portions of the articies are inserted
through apertures 43, 45 by lowering the cartons. In this enibodimént, this process
is achieved by the first pressure belt 206 which is p6sitione’d in a central region to

25 lower the top panel and enable the neck portions of the articles to pass through the
apertures. In this embodiment, the first pressure belt is mounted onto a hydraulic
platform 208, which is capable of being raised or lowered according to the carton

type. Suitable control means is used to control the level of the platform.




92/ 15450. Alternatively, a rotary path could be used for sonme cartons. An
advant agewd swHe2tback feeder is the flexibility offered by RATAISSAOM, | n
particular, 10 the back feeder is able to nove the suction cup 92 to
any position to adopt any number of paths within the end stop limts of the
slide nmenber 96 and the transverse carriage938 An exanple of the paths
foll owed together with velocity and accel erati on conponents of the uX' and
"Y" driving neans is illustrated in Figures 14 and 15. 15 By
pre-programm ng the control system the position and paths of the suction

cup 92 can be pre-se hys.re ' : i .

I nt er changi ng carton#;’%%ga%#n fg;@}@g&}@g@r@%ﬂ}é {i)(@)e ﬁ%@af%ﬁsnﬁ?gﬁve ﬂﬁlg
speed of oper at paiel3s hfecfoldedeintt 4/ substantially pependiculde telativmship Swit topcpaaiery
and durability. The carton 30 continues on Its orbital path until it cones

: nt 3 cont gct wi 8% b]?(ﬁxed guides (pefpshowmd @ad theapart ersoted|qarton is fransferred tonthe I
. 105 . : !
104 of Ut he-papereshid soCor el chitnd SAIED toltefur i bR o'k, butrp EEGH fHd 1 9

edge 102 agway f pfachinBe Inlthisi emibodiiiént Sthe Bof plebsare BéleRYy2,f@ed es nfifiimiseer eby
pl acing the front end panel 46 and side panel 34 in a _substantially

per pendi cul ar r &yemensed the top pangl/hapdie strupare,(gap bee mised oy loweredses 25

into contact w # gt‘,qan assd ' ' t
Thereafter, t he%&fgpﬁ%tﬁﬁglﬁgg s 'GE{kSMstehzﬁér 0 g?&n@%%ﬁ%%?eﬁ%@ﬁﬁgm
carton 30 and cepbrsught tlosermogether by neans ofhdriZoneil ddjustnene whivh a8 doatroledd
downstreamto the | oading station by the_ paper feed chain 100.
and powered by servo motors (not shown). The base is constructed by known
10 means 214 and, where appropriate, article retaining panels are formed by known

means 216. Thus, the carton is secured to complete the packaging operation.

Figure 18 is a block circuit diagram illustrates the electrical and electronic
control of the packing machine 50.

Figure 18 illustrates a control means 130 having a central processor 132, a

15 manual input means 134 through which specific instructions can be programmed,
and a display 136 which indicates useful information to the machine operator. The
central processor 132 and the display 136 can display operational information, such
as, the speed of operation of the machine and its compliance with particular safety
requirements, in the normal manner. In a_ddition, the central prdceésor 132 and

20 display 136 can also indicate information specific to the present machine, such as
the feeder 58, 60 which is being used, the position of the guide lugs 104 and 106
and support means 112 and the position of the feeder 66 and the back feeder 90.

All of this information is provided through sensors shown generally at 138.

As discussed above, the control means 130 also controls the positions of the
25 moveable components as well as the speed of movement of variable speed
components. For example, the central processor 132 controls the motors 140
which power the feed means (drive belt, star wheel and blocks) which move
articles 122 to be packed into (the infeed end of) the machine 50.



-20 - Turning to the construction of the paper feed chain 100 as

|IIustra%gpg 11l gures 4 and' 10 there conpnses upper andp&piysss/®este | ug
chains 1 110. Each set is of simlar construction and includes

endl ess chains having a plurality of Ieadlgg and trailing lugs 104 and 106.
- The upper chain 108 includes |eading |ugs . 104 and the | ower chain i
10 conprises rear lugs 106. Each chain set is noved forward by drive neans,
for exanple one or nore servo notors controlled by the control system In
order to alter the machine-set up fromone carton type to another, it is
necessary to alter Theeprotessemi3d sk contenlsthequsition of the feederl661g\rbu@s

Th f .d h
ot 1 oves o stuandh oF ApoRURRTS BuiSider 187 a8l oo 1B Slir B el iy 96"
'increase or GRffugR PRodrfimitd HndHeBuraf WRRBI 6K dnaglsseﬁerm&zsesw I he side

wal | s of basket typ carton are shorter. than the | Ty encl'osed carton so
that if the cadﬂnwndhangnml@roqessorrrlaamaésorqﬂntrplsahopmdeqdocmxm&wsuouglpe

changoovdr e g SURREF bR St B3R nabt i i PaxdlBR Ephen oo,

di stance bet wefedin! velsich B gﬂaie Mgaubmgdlms&re deplenidéds a5 SeblIds the Pre@satiy 10
cm The relative novenent of the trailing lug 106 will alter the position

at which the toylindemif8 Wblch@eﬂ%@lﬁébe peidor: support sirucrelddr  end panel  of
the carton described above. It is necessary for ‘the rear Iug 106 to cone
into contact with the

Suitable control means can be mcluded to posmon the support tables of the
carton loading module at the desired location for a partlcular carton type or size by
10 controlling the pneumatxc cylmder and/or the hydraulrcally powered columns 96,
'98. The control means may also control the motors driving each of the endless
chains to control and adjust the speed and to synchronise carton throughput
according to the carton type and/or size. |

Additionally, the control means may control the wraparound carton feeding
15 and loading apparatus to _place theepparams in operative or 'inope_rative conditions,
as described above.

As wrll be drscussed below the posmons and spwd of these devrces can be

~ input manually ora speclﬁc pre-wntten programme can be loaded mto the central
processor for control of the packagmg machine. Also, for the controlled change

20 . over of the machme from one carton type or s12e to another can be the result of a

' pre-wrrtten program ora manual mput srgnal as dlscussed below

‘Regarding Figures 19 the change over process is started (box 150) either
due to a manual input request (box 152) or through the machine coming to the end

of a pre-programmed run (box 154).

25 The first stage in the system is o cause the feeder 66 to stop _.picking cartons
from one of the hoppers 58, 60 (box 156). At this time the haek feeder or carton

[T e ———— — | V. e




20 end panel whilst it is being rotated. If the rear lu l,s,.noved
f orwar d, wined/pattit of contact is also noved forward. To reréqq%ﬁgﬁflhéwpoi nt

of contact to the correct position, it is necessary to nove the paper feed
chain 100 backwards by the corresponding distance (i.e. 10 cnm). It will be
appreci ated by those skilled in the art th If the rear lug 106 is noved
away fromthe leading lug to increase distatce 25 D, then the paper
feed chain will have to be noved forward by a correspondi ng di stance. A
pneumati c cylinder (not shown) is used to nove the paper feed chain 100.

- 21 - The erected carton is noved forward by the paper feed chain 100 and
is held in pl aopeting an¢ans 99ds aksd stupped: (Hoxot583.h Whe) papari fegd tchainhk00cisr t on

ol ed Dy "ou  Gentried 10 aperas B sty oF et Tof Bl ribhefil fovbhifch G 1ghited
After the cartqps fd?fi“b%ngﬁ@?la?:&i bétieer MRS shd deebsd Efd’d@térthﬁxe& hecatioasioBe

station 120. Thus, the cartons | eave engagenent with the paper feed chain
100 and engagemrembvéds frgmuthepaper feed chdinrl0@d as the cartons nove downstream
to a carton |lowering nodule 11, shown in Figures 3 and 4. The carton

| owering nodul e conpri ses a conveyor, for exanple, a pair of 10 si de

lug chainssets 112 mywbad, aflikepricicari émbsdifieatithiseresovdl i§ ot handslvBlitakiel| v
paper feed chain 100 is continued to operate until these cartons are removed for
filling at the carton filling station 120, in the normal manner (box 160). At this
point the paper feed chain 100 is stopped (box 162). Sensors, as discussed above,
can provide the central processor 132 with information on a number of articles to

10 be packed so that the article feed means can be stopped at such a point that all of
the necessary articles have been forwarded for the packing of the four above
mentioned cartons (box 164).

At this point the guide lugs 104 and 106 on the paper feed chain are
repositioned, with respect to each other, as discussed above (box 166), and the
15 support means is repositioned with respect to the first predetermined position, also
as discussed above (box 168).

The feeder 66 is then repositioned for use with the other hopper 58, 60, as
discussed above (box 170).

Also, the program under which the locus of the cup 92 on the back feeder
20 or carton opening apparatus 90 is operating is controlled so that this device will
operate with the carton feeder 66 so as to open cartons from the hopper now being
used (box 172).

Finally, the article feed means is controlled so that the appropriate number
of articles is provided to the packing station 120 at the appropriate time, as
25 discussed above, (box 174).



i nclined towards the point of |oading 114. Each side lug chain set 112 is

of si mi| gy o@easie ucti on i ncl udes an endl ess chain 115 powpegiisby/1980g70t OF ,
such as a servo notor. Suitable neans connected to the side lug chain sets

are provided to periodically engage cartons supplied fromthe paper feed
chain. In this 15 enbodi nent, the carton engagi ng neans conprises a
plurality of guide pin lugs 116 nounted onzgbe endl ess chain which are
operabl e to engage the opposed base panels 24, 26 of a carton and to retain
t he base panels 24, 26, side panels 12, 14 and end panels 16, 18 in a set
up condition as it noves downstream Each l'ug 116 is preferably

e a U e oy o e FAPREH of Mbef JUHE hBR0laitien e BUARES 853 o8 b0
pins, for exarjesartédund partohs TéMovedefromutht @ewht used hopper fof Gl i e QiRgalt he
support face 117. Each £7| n 116 i!-_s-_Bgsiti-oned.on__t_h,e support - face 117 so
that during uskashingbax 76)edbshawld be ngted thal fhe sstagt efthe cartor pisking progesse

onl'y the I oad: Btk SO Gipply pioBe6 182 UGl ifea sBEH A a6 Bndcita TRALIF B,
carton. & couneeartdnsraré supplied getheqracking station witlout berrdsponding agictessed

cartons, all of the pins are.used.: Conversely,. .a smaller carton may only
require to be engaged by two of the pins. -22 -

Modifications may be made without departing from the scope of the present
invention. In particular, alternate sensors and alternate means of positioning each
of the moveable articles may be utilised without departing from the scope of the

invention as claimed in the accompanying claims.

10 In addition, 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. The invention may be used with machines for packaging cans,
paperboard "bricks" and other containers into cartons. Further, the present
invention is able to process cartons comprising numerous configurations of groups

15 °  of articles covering a range of carton size and shape, for example four, six; eight
and twelve bottles without undue time being spent in adjusting the mechanism.



The endl ess chain is noved by a notor, for exanple a servo notor. As each
| ug 64 MOVWO'MMIERY the path of a camtrack (not shown), thePERUSTHYNG are

mai ntai ned in a horizontal plane by the lugs 116 as they are | owered by the
- endl ess chain set 113 towards the | oading station 120. 5 It is

envi saged that the | owering nodul e can be us to | oad '
different configurations of articles, for exanple two r’ﬂ‘m!m’ﬂlmm ”“"IS
Accordingly, either'or both chain sets and tables are ndveébl B tbwe ds or

away from each other, by neans of a pneunatic cylinder (not shown).

Further, the carton | owering nodul e can be raised or | owered by
hydraulically powered col ums 10 that Llaimg:t the tables. The pneumatic
cylinder and/or hydraulically powered colums rmay be controlled by suitable
control neans. Articles such as bottles 122 are fed into the machi ne by an

end feed conveyof, 124Aanikhdifig kﬁaaﬁinerf@:spaeke%iﬁﬁ aktitesDintd baforisselepted Trorhest by

an infeed star wheel 126, as Is well known (Frgure 16). The articles are
separated into gleastps figst aagton or a sesordheartom;, saidnfixst apbsecond cagorgbeing phans

articlos oo ¢ hat SR e BEAH AR imblohS Befaorkd M hfleat g boild epd BBk
the carton §1 ow. fobabking byoa birtorcéiigaging Ghéans affanged ioClefoye icanGis fromevald

128 positioned either side of the article conveyor, there is prqvided pairs

of four blocks oleasinedropper and transpest thesm sequentiaiiy tia Sisstopredsiermined posifians s

et . Each, ) Ok PRI 5340 e BB 1 g RED Sk iR BB o™

chain is mount edcarford thaPiecond prdeermiabd poditibhefrom where the cartons are combined
with said articles,

10 the paper feed chain comprising a support means carrying a first endless
chain from which is depended a first set of guide lugs and a second endless chain
from which is depended a second set of guide Tugs, said guide lugs being
interleaved to produce carton receiving zones, the length of which can be altered,
for different carton sizes or types, by altering the relative positions of the first and

15 second set of guide lugs, and the support means being movable such that when the
relative positions of the lugs is changed, this change can be compensated for such
that the position of the first set of lugs with respect to said first predetermined
position is unaltered.

2. A packaging machine as claimed in Claim 1, wherein the relative position of
20 the first and second sets of gpide_ lugs is arranged by control of the motor which
power one of the first and second endless chains.

3. A packaging machine as claimed in Claim 1 or Claim 2, wherein the
position of said support means is arranged by the control of a pneumatic cylinder

which positions said structure.

25 4, A packaging machine as claimed in an preceding claim, comprising a

control means which controls the operation of each of the components of the



gri pper assenblies can be noved toward or away fromthe article conveyor .
accor di ngaolggnifagt her two or three rows of articles are repfinsf@aodos this 25
enbodi ment, gri pper assenbly is noved towards the second gripper assenbly .
when it is desited to package-twn. rows of articles. Thus, each gripper
assenbly is adap «QLi-n.part.of those articles form ng each outer row,
as shown in Fi gu?ﬂi’,&m’ﬁmmtﬂﬂ“ce bef ygen infeed star wheels is also :
narrowed to ensure thaly s 123 - article flowis restricted to two

rows, when required or noved to‘allow three rows when required. In those
cartons which required six articles arranged in two rows of three articles

each, the |eadi.ng,rebate in eaghzqri pper .bl ock renmnins,. ty. For those
cartons req‘ﬂ?&\'%“ g Peraiinn 35'5 @gg{gﬁgg,bef%“&éﬁ?‘?sa‘?fq‘m Y& 9| es 5

is noved fagmard by neans of the configuration adopted in Figure 15. Thus,
the correct nunber of articles is selected. The articles gradually |eave
contact with the gripper assenbly and are transferred to the | oading
station by ans, of article .convevwor. JAt- | oadi ng, stat.ion:-120 jllugtrated in
Figure 4 tf#gEcar‘?‘cPﬁg%F %ﬁ%edﬁcéﬁqeg&wny PIEGERIDE ST COMPEISINER B8t f 1 om
above as t hyppéy forRtokig said fifst eam@ywa%m%p{»&rm%mg safd &28?d The
carton is lowered onto the articles due to the downward incline of the
endl eds chaartonstanddransfer means tntransferrthe gamensufrem eitberdanpper besaidfioste.  As

predetermined position, said carton engaging means being operable in a first

position for engaging cartons from the first hopper and a second position for
- engaging cartons from the second hopper.
6. A packaging machine as claimed in Claim 5, comprising means to place one
10 of said hoppers in an operative pb'sitipn"and'cbnt}b_l means to select the position of

carton engagement means corresponding to the operative hopper selected.

7. A packaging machine as claimed in Claim 5 or Claim 6, wherein said carton

pick up and transfer means is r_otaﬁblé about a fixed axis in an orbital path.

8. A packaging machine as claimed in Claim 8, wherein the first and second

15 pick up positions are located at different points on said orbital path.
9. A packaging machine as claimed in any of Claims 6 to 8, comprising means i

to place one of said hoppers in an operative position in the form of a frame

mounted to a second fixed axis and wherein said first and second hoppers are

mounted to the frame each hopper being oppositely disposed about the second fixed
20 axis. | | | '

10. A packaging machine as claimed in any of Claims 6 to 9, wherein said
operative hopper is adjacent the orbital path of said carton pick up and transfer

means.




illustrated,in Figure 3, lateral novenent of the carton in the | oading
station iWOOMMR20| | ed by a pair of guides positioned abovePEBURIHINGIN set
and adapted to 15 receive the free edges of each base panel. Vertical
novenent of the carton is mnimsed by aagressure bel osi tioned above the

endl ess chain sets and adapted to appl y- dbwnward pres U m e
structure or as the case nay be the top panel. It is ﬁ”ﬂ?ﬂﬁ&msom
enbodi ments, the pressure belt could be replaced by fixed gui d&s or,» where
appropriate, vertically nounted endl ess chain 20 and lug sets in
accordance Wit h oppackagingemhchine asxlaimédin amyr precelingaviginy eomptisiagad with

articles, they.are transferred by negns of the_article conveyor and/or
pressure bel3pParatug for sequentially; ma¥ipulains. out oh Ak 3t laitions; hopper epilapsedl whi ch

are used to : : | ring
This stage. eHBRAShfing BipdsRbiytlsddied Bie LhlaChfl BiliOind B RGN et 5"

the carton hlersof intbhe opent éindeg comditionf said eppamtus Yeingespegabileledth(said shown)
and are interconnected by a lgfcgi ng nmechani sm known in the art. A second
pressure be|AroR SNEALING Btymw ﬁﬁ&%‘?}@ﬂﬂy (FRSAEIRE ane, plisaid fags comtagtingt ¢ he
carrier. : ; carto g .

PCT/ US98/ 19606 l?’%%?%g%tgdmén %gr?g% Fhuecl%qlpgﬁr =(i)f(; Og%pgg%r ounl}:lw i%em%lgr sosriaéq as

i |l ustrat ed one dfisgidr fase Bantactihg3panelstendntranisferring orbitallytabedl a1 sétedbleaxisscei ve

cartons of this type. Thus, . first and second pressure, belts 206, 212
are al so no ?x@d;a%lﬁ\qmp{ to gadé\%%st pregetem{lmedS pos?txon, Ie;vherem said apparatus

includes panel engagement means disposed outside the path of orbit for engaging
10 the other of said face contacting panels so as to pull said other face contacting

panel in a direction away from the carton pick up means thereby to initiate opening
of the carton.

12. A packaging machine as claimed in Claim 11, wherein the panel engaging -

means is moved in a first plane by a linear servo motor.

15 13. A packaging machine as claimed in Claim 11 or Claim 12, wherein said
panel engaging means is mounted to a slide member in a substantially perpendicular
relationship with a guide rail and wherein said slide member is moveable relative

said guide rail whereby said panel engaging means is moveable in two planes.

14. A packaging machine as claimed in Claim 13, wherein said panel engaging

20 means is moved in a second plane by a further linear servo motor.

15. A packaging machine as claimed in any of Claims 11 to 14, wherein control

means are arranged to control the movement of the panel engaging means.

16. A packaging machine as claimed in any of Claims 13 to 15, wherein said

panel engaging means comprises a suction cup and cup holder mounted onto said
25 slide member, said suction cup being connected to a vacuum supply during said
carton opening.



in Figure 17 which are adjustable in a vertical plane by conputer

cont r ol | etvoaIrM0205 motors. In order to nodify the machpogusssoesei ve
wr aparound cartons of the type illustrated in Figures 3a and b, the article
groupi ng mechanismis adjusted as descri bed above, to suppty the—required

nunber of article rows. The hopper 200 il lustrat ' lds a
multiplicity of carton blanks 31 which asé -hel d qﬂl’"’"m“mm'lim"r
processi ng. The bl anks are then renoved sequenti al®l ytbyta ¥otsary vacuum
feeder 202. In this enbodi ment, the vacuum feeder 202 is nounted

hori zontally and is simlar in construction to the feeder outlined above.
It is envisaped t Aapackaginginiachine aslelaimed ovmany of Claimsidd tod$, wheresreshid I n thi s
enbodi nent, f{he rot.gtriﬁ/ f eeder i s, grovi ded wi,th ﬁ C?H]g:”a(:k whi ch enabl es
the carton bEICRFoRGCting panels comprise pposition side walls gf the qartony, 5 t he group
of articles. Suitable control means is used to control the transfer of
cartons and articles so that their novenent is coordinated. |In other
enbodi nent s, 18he A packaging machine as fclaimed lire atyo precedia® Claimohaving el adicle at a

time to paper, f.eed chain sets so that, {he base, panel s apd.side nel.s are
Suppor { el 2fped Theans ActangeiCioroprErL Gties i BTGl ISBIPe Ja AIOREA PGP ot | on
204 by §he aydd &rfbiftiDAOVN cirforsie aSAsBuNAYaRS described above. At the

| oadi ng station 204, upper portions of the articles are inserted through

apertures 43, 45 by lowering the cartons. In this enbodi nent, this process

I s achi eved the finrst. pr re _bel. | Cho I ] knsa central

region to 25%‘ ﬁ%w}‘gé’ﬂg“?%%&52“33?4@%9‘2%%‘e{§’h‘2h%§§k&‘%§‘3 |o¥1e§dof t he

articles to ppads ifthegh paltcof star wheels which collect articles from a first feed belt and
move them to a second feed belt at said predetermined rate.

20. A packaging machine as claimed in Claim 19, wherein gripper blocks are
10 arranged on opposite sides of said second feed belt to collect a predetermined
number of articles and arrange them as an individual unit for packaging into a

carton.

21. A method of packaging articles into cartons comprising the steps of:
a) selecting from, at least, a first carton or a second carton, said first
15 _ and second cartons being of a different type or size, said cartons
being stored in at least one hopper;

b) picking cartons for packing using a carton engaging means arranged
to remove cartons from said at least one hopper and transport them
sequentially to a first predetermined position;

20 c) transferring said cartons to a paper feed chain which transports the
cartons to a second predetermined position from where the cartons
are combined with said articles, the paper feed chain comprises a
support means carrying a first endless chain from which is depended
a first set of guide lugs and a second endless chain from which is

25 ' depended a second set of guide lugs, said guide lugs being interposed
to produce carton receiving zones, the length of which can be

altered, for different carton sizes or types;



apertures. In this enbodinent, the first pressure belt is rmunteﬁi 89t0 a
hydr aul | WOR94#328f m 208, which is capabl e of being raised SEHERRIY
according to the carton type. Suitable control neans is used-to control the

| evel of the platform - 25 - As the carton is by side
| ug chain sets 210, the side panels 35-38e fol ded m’mm&myu&@gﬂyl ly

per pendi cul ar relationship with top panel 39 by fixé&d §uides »2hown)
and the part erected carton is transferred to the second set of endl ess

chai ns which transfer the carton to the outfeed end of the 5 machi ne.

In this enbodi negjt, t I e“ﬁ(f% IRl vement
of the top panel‘;)hand{‘ges ?%(E:Htjhr ’S@Jﬂﬁlg@@rdg ge;i%tl%r g\‘/\(/;e}ge?tgésﬁg%gpggri ate
to the carton. Likew ssepond ket ofcguidef lugsidindss chai ns 210 are noved apart or

brought cl oser tqgether b ans of horizontal adjustnment whjch are,
control |l ed and p%\/\ereﬂmﬂyygs&g\ﬂipm pieans whgn 'Sﬁd'ghi‘."e Pﬂ@“ﬁ%ﬁs@l ‘E‘S egsst r uct ed
by known 10 nmeans = i | RJ anel s
are formed by known m%an ed%?% a%ﬁcrso‘ﬁmp? eiﬁgrtsg%e?%aﬂg%cﬁ}fgﬁgﬂigbn% e the
packad ng operation. Bbf therfirst Setiof lagshwithe kespect taishiddfimst) predeierhinedr at es t he

el ectrical and el ectroni.g contr?lgaf t he packi ng machi ne 50. Figure 18
illustrates a control PAUUGR ISURAMELE: g o central processor 132, a 15

manual input neans 134 through which specific instructions can be
pr ogr ammed, _ _ _ . _
22. A method claimed in Claim 21, wherein the relative position of the first and

second sets of guide lugs is arranged by control of one of the motors which power
the first and second endless chains.

10 23. A method as claimed in Claim 21 or Claim 22, wherein the position of said
~ support means is arranged by the control of a pneumatic piston which positions said
structure. '

24. A method as claimed in Claims 21 to 23 utilising a control means which
controls the operation of each of the components of the machine during operation

15 and change over between cartons of different type or size.

25. A method as claimed in any of Claims 21 to 24 wherein the carton engaging

means is positioned for engagement with cartons from a first hopper in a first

position and is positioned for engagement with cartons from a second hopper, in a

second position, the carton engagement means being movable between said first and
20 second positions. '

26. A method as claimed in Claim 25, comprising placing one of said hoppers
in an operative position and selecting the position of the carton engagement means

corresponding to the operative hopper selected.

27. A method as claimed in Claim 25 or Claim 26, wherein said carton pick up

25 and transfer means is rotatable about a fixed axis in an orbital path.



and a display 136 which indicates useful information to the machi ne

oper at or . wihey@eset r al processor 132 and the display 136 c apCTiusss/P¥06
operational information, such as, the speed of operation of the machine and
its conpliance with particular safety requirenents, in the normal nmanner.

In addition, the cen 2 argd 20 di splay 136 can al so

i ndi cate informationﬂ‘muﬂl‘r““ﬂﬂmu‘t present machi ne, such as the feeder
58, 60 which is being+used,ttfe pPosition of the guide |ugs 104 and 106 and
support neans 112 and the position of the feeder 66 and the back feeder 90.

AL of this il or Rl & dhiled 48 CIAR 95, ORSRTSEE Fird MBI e by at 138,

As di scussed “above, 't control means 130 al so controls the positions of
the 25 mpositiohe aredogaterbatt diffexentpoiintsaon said oghitsbpathf novenent of variabl e
speed conponents. For exanple, the central processor 132 controls the
notors 140 which power the-feed neans (drive belt, star wheel and bl ocks)

whi ch nove a%g.cl &% mietitod £ Qinfed Gk asly iof Claifis'¥6 oIS gsnptithgombuktisy s@e hi ne
50. -26- The processor 132 also controls the position of the feeder 66
t hr ough act udirstoando$ecandoheppets 0rca fsamentich that zagh; hopper isseppopitely dispesedn of

t he back feeder 90 thr h,programmed and accurate control of X and Y servo
m)tors-§44. pﬁogtaseconglfﬁgdgmfu i . . .. ..er.v-i*o. i. * 5

control either or both of the servo notors 146 which control the endl ess
chai ns
30. A method as claimed in any of Claims 26 to 29, wherein said operative

hopper is adjacent the orbital path of said carton pick up and transfer means when

in use.

31. A method as claimed in any of Claims 21 to 30 comprising sequentially
10 manipulating out of said at least one hopper collapsed cartons having oppositely
disposed face contacting panels and initiating set up thereof into an open ended
condition, by sequentially engaging one of said face contacting panels and
withdrawing from the hopper a collapsed carton which includes said one of said
face contacting panels and transferring orbitally about a rotatable axis from said
15 hopper to said first predetermined position, wherein panel engagement means is
disposed outside the path of orbit for engaging the other of said face contacting
panels so as to pull said other face contacting panel in a direction away from the

carton pick up means thereby initiating opening of the carton.

32. A method as claimed in Claim 31, comprising moving the engaging means

20 in the first plane by a linear servo motor.

33. A method as claimed in Claim 31 or Claim 32, comprising mounting said
panel engaging means to a slide member in a substantially perpendicular
relationship with said guide rail and moving said slide member relative to said

guide rail whereby said panel, engaging means is moveable in two planes.



from whi cw IDPIF g@] de lugs 104 and 106 are depended, as well as the
pneurat i YRy IHELr 148 which control's the position of the REHES196%6: uct ure
112. Suitable control neans can be included to position the support tables

of the carton | oadi I the desired location for a particular
carton type or H I,lﬁ U ﬂmntrol }B88g the pneumatic cylinder and/or the
hydraulically p LCon, , 98. The control neans may al so control

the notors driving each of the endless chains to control and adjust the
speed and to synchroni se carton throughput according to the carton type

and/or si 24, Add ink6a ok Wait P OIS TRARFSIEMEARE sl D HAgRgOU"

carton feeding-15 and | oadi ng apparatu ace t he "appar s-in
oper ati ve meansmimpiesesond plape byt a lingas serxo miatorr i bed . above. As will be

di scussed bel ow the positions and speed of these devices can be input
manual |y or a specific pre-witten programme can be | oaded into the central

processor 8§ CAnineflod @k claifed A KMPbNE1AIMS 3116 34 whreih ontrdlcmeatZro! | ed

change 20 over of the nmachine fromone carton type or size to another
can be t hearrasgedito sontrolpthe mevemeshobthe paneh engagingemeans. i nput si gnal , as
di scussed bel ow. Regarding Figures 19 the change over process is started
(box 150) either due to a manual input request (box 152) or through the

machigie coBENg AOmethdd e Eiddined il afy Bf CHIME M dor3S) WilRein 52ipaned
The first stage in the systemis to cause the feeder 66 to stop &I@Ckl ng
cartons fr6RSagiNE WEANSROMPIspea SuEPN W andup imider mounted ontpisaid slide back

feeder or ALiiRP and connects said suction cup to a vacuum supply during said carton
opening.

37. A method as claimed in any of Claims 31 to 36, wherein said face

10 contacting panels comprise opposition side walls of the carton.

38. A method as claimed in Claims 31 to 37, comprising arranging article feed
means to progress articles at a predetermined rate along a feed path for

combination with cartons at a measured rate.

39. A method as claimed in Claim 38, comprising using a pair of star wheels to
15 collect articles from a first feed belt and move them to a second feed belt at a
predetermined rate.

40. A method as claimed in Claim 39, comprising arranging gripper blocks on -
opposite sides of said second feed belt to collect a predetermined number of articles

and arrange them as an individual unit for packaging into a carton.

20 41. A control means for a packaging machine as claimed in any of Claims 1 to
20, the control means comprising a central processor , a manual input means, and
separate means controlled by said central processor for individually positioning the

first and second sets of guide lugs and the support means carrying said guide lugs
on the paper feed chain. '



- 27 - opening neans 90 is also stopped (box 158). The paper feed chain 100
I s conti nyagledrmigperate until enpty of cartons. In the prepemiUsosilosod i on
this requires the four cartons placed between the first and second

predeterm ned | ocations to be r[ﬂﬂved fromthe paper feed chain 100. 5

Eg\ggxr/e][éegnl:ih;?npim\“\mﬁm nts _tgg s renoval is not nmanual but the

to operate until these cartons are
removed for filling att the carton filling station 120, in the normal manner
(box 160). At this point the paper feed chain 100 is stopped (box 162).

Sensors, as_di scussed above, can ovide the cent.ral processor ..32 with
i nfor mati of2on & M@Wﬁfﬁw&qgﬁl@ﬂ’ W%L?ée"b AR °{H8?‘&3W83art icle
f eed mansm@gnﬁgﬁgqgaghmk élipder)t that all of the necessary

ave been

articles h orwarded for the packing of the four above nentioned
cartons (box 164). At this point the guide |ugs 104 and 106 on the paper

feed chain are repositioned, Wth respect 1,0 each h as_di scussed above

(box 166), 4&nd t%goqtgol meangaﬁ%@%ﬁga s‘hr Q@F‘P%ng‘g"\)ﬁeﬂﬁﬁ# spect to the

first pfed%&a&gmge&a&ﬁﬁéhmﬂgt@bh %isdé&mwchﬁhgwaﬁbmng@&ig The feeder
eposl t

66 is then"r I oned for uUse w he ot her hopper 58, 60, as discussed

above5( box meany, wherein the lconiselogeans compsises hmeans plepositioning thetqagtoByp 92 on

the back f %ggaegrmg means in a first position for engaging cartons in said first hopper and a

second position for engaging cartons in said second hopper.

44. A control means as claimed in Claim 43, wherein the means for positioning
the carton engaging means is operable to position the engaging means in a third

10 position, from which the carton engaging means cannot engage cartons in either
hopper.

45. A control means as claimed in Claim 43 or Claim 44, wherein said means

for positioning the carton engaging means is a pneumatic cylinder.

46. A control means as claimed in any of Claims 43 to 45, for use with a
15 packaging machine having an opening means for opening cartons picked from each
hopper, wherein the locus of motion of pick means on said opening means can be

altered so that the opening means can open cartons picked from either hopper.

47. A control means as claimed in Claim 46, wherein the control means

comprise X and Y oriented servo motors.
20 48. A control means as claimed in any of Claims 41 to 47, for use with a
packaging machine having an article feed means in the form of a star wheel, the -

control means controlling the speed of rotation of the star wheel.

49. A control means as claimed in Claim 48, wherein the control means

controls a motor which rotates the star wheel.



20 or. r openi ng apparatus 90 is operating is controlled so that
this devi"X§%%tl?llqooperate with the carton feeder 66 so as tBCHNEN/II89& ons
fromthe hopper now being used (box 172). Finally, the article feed neans
is controlled so that the appropriate nunber of articles is provided to the

packi ng stationumﬂ,mm ' priate_tinme, as 25 di scussed above,
(box 174). - H’ﬁmﬁmf t hes@’ st eps have been taken the packagi ng
machi ne 50 can bé r%esttartedsand cartons renmpved fromthe newy used hopper
for filling in the usual fashion (box 176). It should be noted that the

restart of the carton picking process and the article supply process are
cont roi | i 6¥.such cohtrol system foradoatroljinguthe apératiomofl a®packagimg nmekinens ar e

supplied tgq .t he .packi statjon,. it hout correspandi articl es.

Vo 11 cat | PR 208 ofta | K2t moonder (o granee from By capensin 4 Asstpr esent

I nventi on. delcend lih Qr r r@}g r nmeans of

posi tioni n%dpggigﬁ{ of t hginr%eelggl !reé%a‘rmt iﬁ‘?:tlybggf % ﬁuﬁls@éﬁfw t hout departing

fromthe scope of the invention as clained in the acconpanying clains. 10

I n addition, whjle tng refd}erre embodi ment described herein is for |oading
bottles into caltons l?lﬁn%vl G CA0ON, HEBRIE JNFNS FEOM PICEING ANYGATORS: s not

[im tsaq to cartgs feuntiagingl e paﬂ'é}qeéd]m ufifil Weﬂﬁt}'&ﬁ&rﬂn&f‘ machi nes for
packagi ng cans,
©) stopping the paper feed chain;
d) stopping the supply of articles;
e) repositioning the carton engaging means and the hoppers to enable
picking from the alternative hopper;
10 ) altering the relative position of the first and second sets of guide lugs
in said paper feed chain;
g) altering the position of the support means with respect to said first
predetermined position; and
h) re-starting the carton picking and transportation process and the
15 supply of articles.

51. A control system as claimed in Claim 50, wherein the instruction to

changeover is read from a pre-entered control program.

52. A control means as claimed in Claim 50, wherein the instruction to

changeover is manually entered into a control means.

20 53. A control system as claimed in any of Claims 50 to 52, wherein the

packaging machine has a means for opening cartons, which is also stopped during
the changeover process.

54. A control system as claimed in Claim 53, wherein the locus of movement of
a pick means in said carton opening means is altered prior to restarting to enable
25 the means to open cartons from said alternative hopper.



paperboard "bricks" and other containers into cartons. Further, the present
i nventi onywgogah® t 0 process cartons conpri sing nunerous cpoimggsf/msoa)ns of
groups 15 of articles covering a range of carton size and shape, for
exanpl e four, six; eight and twelve bottles w thout undue tine being spent
in adjusting the mechani sm -29 1. A packagi ng machi ne for packagi ng
articles into s““ (\t rom atdeast a first carton or a second
carton, said flc‘ &m artons bel ng of a different type or size,

sai d cartons bel Rg stored in at |east one hopper, and picked 5 for

packi ng by a carton engagi ng neans arranged to renove cartons fromsaid at

| east one hopper and transport t.hem sequl%géla,l ly to a first, predeterm ned
posi ti on, f5|50m vk EpRirelsystemy asslaimed dn apy amsSQ (9 3¢, yehisesin the pickHip n

m:%cgaf’{gz are COTEI@S &l‘p\,\P?ﬁ salrd aWS%‘%ﬁﬁmﬂs ﬁoﬁfehédoﬁhmf O]Ene\ggere

chai n conprhe chiangeover tp @ndblerpickingoafraaytong) frant thesaitemative heppenai n from whi ch
is depended a first set of guide lugs and a second endl ess chain from which
i s depended a second set of guide lugs, said guide |ugs being interleaved
to produce ggart o LEE6) t P C1RinRf 50MY §3) WiRtei ed, for
di fferent csa%rtorfgspzes gtyrdatﬂlygsodiﬁﬁ‘bef/l lgﬁ'?%l’l n1 esreI?t]i ve p)lggl?%%%g of the

first sand 1f supplysufcmnclesBtalwfabtwasquhmgisdemdmgm thesizerar tygeaof bei ng

novabl e such that when th
cartons in each of sald hoppers.

57. A control system as claimed in any of Claims 50 to 56, wherein the relative
positions and state of motion of each of the movable components is sensed using
individual sensors and transmitted to the control means.

:
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ructure. 25 4 A packa Lﬁ?\ﬁﬁ machi ne as_claimed in_an precedin
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(57) Abstract

A packaging machine for packaging articles into cartons selected from, at least, a first carton or a second carton is described, wherein
the first and second cartons are of a different type or size, The cartons are stored in at least one hopper, and picked for packing by a
carton engaging means arranged to remove cartons from said at least one hopper and transport them sequentially to a first predetermined
position. From there the cartons are transferred to a paper feed chain which transports the cartons to a second predetermined position, from
where the cartons are combined with said articles. The paper feed chain comprises a support means carrying a first endless chain from
which is depended a first set of guide lugs and a second endless chain from which is depended a second set of guide lugs. The guide
lugs are interleaved to produce carton receiving zones, the length of which can be altered, for different carton sizes or types, by altering
the relative positions of the first and second set of guide fugs. The support means is movable such that when the relative positions of the
lugs is changed, this change can be compensated for such that the position of the first set of lugs with respect to said first predetermined
position is unaltered.




6. A pa | chine as clainmed in Caimb5, conprising neans to pl ace
one 10 Qﬁ?ﬂggﬁz hoppers in an operative position and contBCIVUSPRAS6¢ o
sel ect the position of carton engagenent neans corresponding to the
operative hopper selected. 7. A Ra¢ aging machine as clained in daimb5
or Claim®6, wherein said carton pick up and transfer nmeans is rotatable
about a fixed axis in an orbital path. 8. A packagi ng machi ne as cl ai ned
in Claim8, wherein the first and second 15 pi ck up positions are

| ocated at differ iy1ts on said orbital path. 9. A packagi ng machi ne
as clainmed in any7g7z;fgeys 6 to 2 QupLsl-ng to pl ace one of said
hoppers in an operative position{in the formof a fillame mounted to a second

fixed axis and wherein said fipsd and SECUNTOITOpperit—ay € nounted to the
frame each hopper being opposifely dilsposed aboyt t second fixed 20

axis. 10. A packagi ng machi ng
sai d operative hopper is adpa
and transfer neans: ‘-

b

as claimed in any gfff Qains 6 to 9, wherein
the brbit™al Yat hig i-'d carton pick up
ert Hg—%] re—ars—c-atreat—-r any
an apparatug for sequentyflal |y manip
.col | apsed ¢artons havi fjfj oppositel
lor initiatyng set up thgreof into
ei ng operable with said

precedi ng claimco
of said at |east one
face contacting panel
condition, said aﬂFar.

| ati ng out
y di sposed
An open ended

~12
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5 carton engagi ng neans which sequentially engaging one of said face
contacti n%@@ﬁﬂﬁb and for withdrawi ng fromthe hopper a colplgRs981668t ON
whi ch incl'udés said one of said face contacting panels and transferring
orbitally about a rotatable axis from said hopper to said first
predet erm ned position, wherein saidp aratus includes panel engagenent
nmeans di sposed outside the path of orbit for engagi ng 10 t he ot her of
said face contacting panels so as to pull said other face contacting panel
in a direction away fromthe carton pick up neans thereby to initiate

opening of the carton. 12. A packagi ng machine as clainmed in Caim11,
wherei n the panel engaging neans is noved in a first plane by a |linear
servo notor. 15 : ' ' clainmed in 3 r

G aim 12, whegelll) [sai ag ns Ns nted to ' ™ in
a substanti rp Ul ti Iy wiy\h uide r '
said slide S bl i aid gl d | ai d pape
engagi ng n =npyabl e a . 4. i ne
clainmed in al panel\\endagrig T nmoved in a
second pl an t VO toy. 15 g 'ng chi ne as
clainmed in \'0 o 14 el n nged to
control thg: ehent 3 pan gagi\ig afs4 16. ng machi ne
as claimedji ny of ‘s 13 5, r el ad panel d gagi ans
conpri ses t§ on piWand ol def 1 o said

menber, sai\d o] upl bes onnglt e cuum sup I d
carton openy np\ . \
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17. A packagi ng, machine as clainmed in any of Clains 11 to 16, wherein
said facVR8NHIHEe i ng panel s conprise opposition side wal | PCHUIIRAISAr t on.
18. A packagi ng nmachine as clainmed in any preceding claim having an
article feed nmeans arranged to progress articles at-a predetermned rate
along a feed path 5 for conbi nat3/6é& with cartons at a nmeasured rate
19. A packagi ng machine as clainmed in Caim18, wherein the article feed
means includes a pair of star wheels which collect articles froma first
feed belt and nove themto a second feed belt at said predeterm ned rate.

20. Ap erein gri S
are 10 P ¢l o i ai d\se®qQNd f eed o[ Tt a
pr edet er m r rtic d e tge an for
packagi ng g n [ P h packagi LC o carjons
conprisin =L [ m &t~ X lllcart on or
a second farto ~—"\an . W beghg of
a differept T \ stdqrefl I ast dhe h®opper
b) pi ¢ Eons K i n o] S\t o] e 2 ranged to
renove cajt’ om s “ | eas o]0 tfr anspo

sequenti g§ | fir pr edet er Jri fle osi n; ,

\
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20 c) transferring said cartons to a paper feed chain which
transport syidnagdet ONs to a second predeternined position fpefusdsfiogs he
cartons are conbined with said articles, the paper feed chain conprises a
support neans carrying a first endless chain fromwhich is depended a first
set of guide lugs and a second endl ess chain fromwhich is 25

depended a second set of guide lugs, said guide |lugs being interposed to
produce carton receiving zones, the #d&gth of which can be altered, for

different carton sizes or types; - 33 - d) altering said | ength by
altering the relative positions of the first and second set of guide |ugs;
and e) novi ng the support neans when the rel ative positions of the |ugs
i s changed, so as to conpensate for said change, such that the position 5
of the first set of lugs with respect to id first _pr e¢d position
I's unal tered. 22. A nmethod clainmed in AN . in th ative
position of the first and second sets of guNde |ugs ils arrange control
of one of the notors which power the first seconflf endl ess chalN. 10
23. A nethod as claimed in daim21 or | . Wherein the pb\' \on of
sai d !

[ e
S|
Lt

|
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suppor t rrev@gs I s arranged by the control of a pneumatic piston which

posi ti ons VM43 ycture. 24. A nethod as clained in C aiR@I/USISNLG083
utilising a control neans which controls the operation of each of the
conponents of the machi ne during operation 15 and change over between
cartons of different type or size. 3’2 A nethod as clainmed in any of
Clains 21 to 24 wherein the carton é%gi ng neans i s positioned for
engagenment with cartons froma first hopper in a first position and is
positioned for engagenent with cartons froma second hopper, in a second
position, the carton engagenent neans bei ng novabl e between said first and
20 second positions. 26. A nethod as clainmed in Caim?25, conprising
pl aci ng one of said hoppers in an operative poOSi t jui=addc—sdsaat i Ng t he
position of the carto gement neans corresponyizy

hopper sel ected. 27. Fﬁt od as clained in d ai qu &QLINN26, wherein
said carton pick up 2 *dnd transfer neans is 'Q\:'\?/\" a fixed
axis in an orbital path. 28. A net hod as cl ai nee—=R A28, wherein
the first and second pick up positions are |ocated at diff@&dent points on
said orbital path. 29. A nethod as clained in goyQf Clains 26 to 28
conprising nounting said first and second hoppej &=Q N, ame such that each
hopper is oppositely disposed
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5 about a second fixed axis. 30. A method as clainmed in any of O ains
26 to 29, WerhAikResai d operative hopper is adjacent the orbjdplsdaabéneof
said carton pick up and transfer means when in use. 31. A et hod as
claimed in any of Clainms 21 to 30 conprising sequentially 10

mani pul ati ng out of said at | east one hopper collapsed cartons having
oppositely disposed face contacting panels and initiating set up thereof
into an open ended condition, by segdatially engagi ng one of said face
contacting panels and wi thdrawing fromthe hopper a coll apsed carton which
I ncl udes said one of said face contacting panels and transferring orbitally
about a rotatable axis fromgaid 15 hopper to said first predeterm ned
position, wherein panel eng@geREM=nmeans i s di sposed outside the path of
orbit for engaging the ot A= face contacting panels so as to pul
said other face cont ggfi 3 direction away fromthe carton pick
up nmeans thereby initsa I | R Of the carton. 32. A net hod as
claimed in Caim3l, Q§g il _1ovf ng t he engagi ng neans 20 in the

Al

first plane by a |lineg 33. A method as clainmed in daim 31
or Claim 32, conprisifg I'ng ASai d panel engaging neans to a slide

menber in a substant‘all
and noving said sl i/l
panel , engagi ng rgansl £ g0l e in two pl anes.

‘4\\

-
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34. A nmethod as clainmed in Caim33, conprising noving said panel

engagi ng M?\%’“ﬂ#’a second plane by a linear servo notor. 3CT/US%/1866hod as
claimed in any of Clains 31 to 34, wherein control nmeans are arranged to
control the novenent of the panel errgagi ng neans. 5 36. A nmet hod as
claimed in any of Clains 31 to 35, wherein said panel engagi ng neans
conprises a suction cup and cup hol der nounted onto said slide nenber, and
connects said suction cup to a vacuum supply during said carton opening.

37. A nethod as claimed ingny of Clainms 31 to 36, wherein said face 10
contacting panels conpriem® o sitign side walls of the carton. 38. A

met hod as clainediléga !ggnnggsing arranging article feed

nmeans to progress articlg =¥§§§&7/; mered rate along a feed path for
combi nation with cart dxg '\\\/,
N & - O

W /A39. A nmethod as clainmed in
d ai m 38, \ ff eW\s to 15 collect articles
\ flecof\ feed belt at a

froma first
pr edet er m ne
arrangi ng
col l ect a [N
I ndi vi dual

for a packay
means conpri

i\ Cl ai m 39, conprising
\ second feed belt to

41. A control neans
1 to 20, the _gontrol
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separate neans controlled by said central processor for individually
posi tioni ng,ddggﬁ‘,ﬁgrst and second sets of guide |ugs and thep&ppRéufosdgeans
carrying said guide lugs on the paper feed chain. 42. A control neans
as claimed in Caim4l, wherein the neans for positioning the support means
I's a pneumatic cylinder. 43. A control nmeans as claimed in Claim4l or
Claim42, for use with a packagi ng n8éH ne havi ng two hoppers accessed by a
single carton engaging 5 nmeans, wherein the control nmeans conprises a
means of positioning the carton engaging nmeans in a first position for
engaging cartons in said first hopper_and a second position for engagi ng
cartons in said second hopper 44e “Fﬁ%control means as clainmed in daim
43, wherein the nmeang- w&&é?he carton engagi ng nmeans i s operable
p \w’// d 10 position, fromwhich the

R O0Z N\ either hopper. 45. A
control neg |8 [ N MW4, wherein said neans for
posi ti oniAQ QY \R ' - TTRS pneYyati c cylinder. 46. A

trol (g%
e &%

each hoppé
means can 5\\

I ng cartons picked from
pans on sai d opening

A

W

~— ] 3 ’%‘*‘\’ 2

b
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altered so that the opening nmeans can open cartons picked from either
hopper. MWN0991442860ntrol neans as clainmed in Caim46, wher Cl/usSb&195061t r ol
means conprise X and Y oriented servo notors. 20 48. A control neans
as claimed in any of Clains 41 to 47, for use with a packagi ng machi ne
having an article feed neans in the pﬁan1of a star wheel, the control neans
controlling the speed of rotation o? e star wheel. 49. A control neans
as clainmed in Caim48, wherein the control means controls a notor which
rotates the star wheel. WO 99/14120

PCT/ US98/ 19606 50. A cos® oL_g‘sten1for controlling the operation of a
packagi ng machi ne as cl@lwestEregdy of Cains 1 to 20, in order to change
fromfirst cartons i ﬁéégfggﬂésff\ to second cartons in a second hopper
conprising the steps WKW ting:Ehe carton engagi ng neans from

pi cki ng any cartons; ~cpntinuing the paper feed chain
.;zyging t he paper feed chain; d)
g f

until it is eapety of Cg
st oppi ng t hel y of epeg t i ng the carton engaging
means and t heg oM teee al t ernati ve hopper; 10

e fifst and second sets of guide

f)

| ugs

5
&3\ [N
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\l\wM 1
iﬂnmu

,a,_li
74
A
i

l ARV Z

l p‘g\?ii
..‘:A'o' ‘/, )
=82

I

",” \'
o

SUBSTITUTE SHEET (RULE 26)



I n said paper feed chain; Q) altering the position of the support neans

W th respegiodopqspsdi d first predetermned position; and h) P&@Sﬁ@%ﬁd ng
the carton picking and transportation process and the 15

supply of articles. 51. A control systemas clainmed in Caimb50, wherein
the instruction to changeover is reagyfipoma pre-entered control program
52. A control nmeans as clained in Caimb50, wherein the instruction to
changeover is nmanually entered into a control means. 20 53. A control

systemas clainmed in any of Clains 50 to 52, wherein the packagi ng nmachi ne
has a means for opening cartons, which is ghso stopped during the

changeover process. 54. A control systenfds clainmed in Caimb53, wherein
the |l ocus of novenment of a pick neans in sajd carton opening neans is
altered prior to reEsS=se N | Hhe [reans &9 open cartons from

ERSST o _‘é\‘ Am ps &2awwed in any of

=S K: AV odos Yot Jt he pick neans in

t he carton engagi ng neang 93\% e~._é g\-. g;_;ver to enabl e
i cking of cartons fro “‘ N XTI IPE A\ 55 A\ control system as
o a ' /{ > > :‘:z//// & \Bpedd Y

clainmed in any of /
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5 of supply of articles is alterable as required dependi ng on the size
or type ofW@B¥I4 i n each of said hoppers. 57. A cont r ol PCI/ESIBN960H
claimed in any of Clainms 50 to 56, wherein the relative positions and state
of notion of each of the novable compprzents is sensed using individual
sensors and transmtted to the control neans.

FIG.3b
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