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A PACKAGING MACHINE 

This invention relates to a packaging machine for packaging primary articles 

such as cans and bOnles into multiple packaged tartans and in particular to a 

packaaing machine which can package primary articles into canons selected from 

S two or more sizes or types of canon 

The majority of known packa&ing machines are dedicated machines whicll 

construct only one size of one type of canon. Therefore. modem bonlina plants 

are required to use a plurality of packa1ing machines to package different canon 

types, each machine caking up considerable floor space and being expensive to both 

10 purchase and operate. 

A limited number of packaging machines ate capable of packaging different 

sizes or types of canon, for example six, eight or twelve packi of a wrap aroU.Dd 

canon. All such machines require adjustmcnr when swju:bing from one size or 

type of canon to anodier. This adjustment includes the manual removal of all of 

15 dte canons within die packaging machine and possibly die mechanical adjustmen1 of 

components in the machine. Durin1 this change over period, which can be thiny 

minutes or more, a machine cannot be used (known as •down time"), which is an 

expensive delay in a bottliq plant. Such a delay may even result in down time for 

the entire bottling Une, not just the packaging machine, if problems arise during the 

20 change over procedure. 

It is an object of the present invendon to provide a packaging machine 

which overcomes the technical aud commercial disadvantages of known packaging 

machines. 

It is a further object of the present invention 10 provide a packaging machine 

25 which is capable of switching from one canon type or size to another with a 

minimal down time. 
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Accordinc to a first aspect of the present invention there is provided a 

packaging machine for packa1ing articles into cartons selected from, at least, a first 

~non or a second canon, said first and second canons being of a different ty~ or 

size. said canons being stored in al least one hopper, and picked for packing by a 

carton engaging means arranged to remove cartons from said ac least one hopper 

and transpon them sequentially co a first predetermined position, from where ~ 

canom are transferred to a paper feed chain which ttan5pons the canons to a 

second predetcnnined position, from where the cartons are combined with said 

articles, 

10 the paper feed chain comprising a suppon means canying a first endless 

chain from which is depended a f11st set of guide lu1s and a second endless chain 

from which is depended a second set of auide lugs, said guide lugs being 

interleaved to produce carton receiving zones, the lenath of which can be altered, 

for different carton sizes or typeS. by altering the relative positions of the rirsl and 

lS second set of guide lugs. and the support means being movable such that when rhc 

relative positions of the lugs is changed, this chan&e can be compensated for such 

that the position of the first set of lugs with rcspe'1 to said first predetennined 

position is unaltered. 

Preferably, the relative position of the fmt and ~nd sets of guide lugs is 

20 manged by control of the motor which power one of the first and second endle.u 

cbaiM. 

Preferably, lbe position of said support means is arranged by the control of 

a pneumatic: cylinder which positions said structure. 

Preferably, the packing means comprises a '°11Uol means which concrols du~ 

25 operation of each of the components of the machine during operation and than1e 

over between canons of different type or size. 

. . 
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Preferably. the packing means comprises a first hopper for storing said first 

·cartons, and a second hopper for storing said second canons, and transfer means to 

transfer the canons from either hopper to said fint prcdetcnnincd position, said 

carton engaging means being operable in a first position for engaging canons from 

s the first bopper and a second position for engaging canons from the second hopper. 

Preferably. the packing means comprises means to place one of said hoppers 

in an operative position and control means to select the position of canon 

engagement means corresponding to the operative hopper selected. 

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

1 O axis in an orbiral 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 boppers 

in an operative position in the form of a frame mounred to a second fixed axis and 

15 wherein said fust and second hoppers are mounted to tbc frame each hopper being 

opposicely disposed about the second fixed axis. 

Preferably, said operative hopper is adjacent the orbital path of said carton 

pick up and transfer means. 

Preferably, die packing means comprises an apparatus for sequentially 

20 manipulating out of said at least one hopper collapsed canons having oppositely 

disposed face contactin& panels and for initiatina set up thereof into an open ended 

condition. said apparatus beins operable with said canon enaaging means which 

sequentially engaging one of said face contacting panels and for withdrawing from 

the hopper a collapsed canon which includes said one of said face comacdng panels 
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and transferrina orbitally about a roratable axis from said hopper to said first 

predetennined position, wherein said apparatus includes p~ enaagement means 
disposed outside the path of orbit for engagin1 the other of said face contacting 

paoeb so as to pull said other face contactin1 panel in a direction away from the 
S carton pick up means thereby to initiate opening of the carton. 

Preferably, the panel engagina means is moved in a first plane by a linear 

servo motor. 

Preferably. said panel engaging means is mounted to a slide member in a 
substantially perpendicular relationship with a pide rail and wherein said slide 

1 O member is moveable relative said guide rail whereby said panel engagin1 means is 
moveable in two planes. 

Preferably, said panel enaasin& means is moved m a second plane b)' a 
funher linear servo moror. 

Preferably, control means are arranged 10 control me movement of die panel 
lS engaging means. 

Prefetably, said panel engaging means comprises a suction cup aod cup 
holder mounted onto said slide member, said suction cup being connected to a 
vacuum supply during said canon openina. 

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

Preferably. the packing means has an anicle feed means arranged to 

progress articles at a predetermined rate along a feed path for combination wtlh 
canons at a measured raie. 
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Preferably, the anicle feed means includes a pair of star wheels which 

collect articles from a first feed belt and move them to a second feed belt at said 

predetennined rate. 

Preferably, gripper blocks are arranged on opposite sides of said second 

S feed belt to collect a predetermined number of articles and arranee them as an 

individual unit for packaaing into a carton. 

10 

15 

20 

2S 

According to a second aspect of the present invention there i& provided a method of 

packa&inl articles iJuo cartons comprising the steps of: 

a) selecting from. at least, a first carton or a second carton, said first 

and second canons being of a different type or size, said cartons 

being stored in at least one hopper; 

b) 

c) 

picking cartODS for packing usiD& a canon engaging means arranged. 

to remove canons from said at least one hopper and transpon them 

sequentially 10 a first predetermined position; 

transferring said canons to a paper feed chain which transpons the 

cartons to a second predetermined position from where the canons 

are combined with said articles. the paper feed chain comprises a 

support means canying a first endleu chain from which is depended 

a first set of pide lugs and a second endless chain from which is 

depended a secood set of pide luas, said guide lugs being interposed 

to produce canon 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 luas; and 

e) moving the support means wbon the relative positions of the lugs is 

changed, so as to compensate for said chanae. such that the position 

of dle fmt set of lugs widl respect to said first predetermined 

position is unaltered. 
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Preferably, the relative position of the first and second sets of guide lugs is 

·manged by conuol of one of the motors which power the first and second endless 

chains. 

Preferably, the position of said auppon means is arranged bf the control of 

S a pneumatic piston which positions said structure. 

Preferably, the method comprises the use of a conrrol means whi~ controls 

the operation of each of the components of the machine durina operation and 

cban1c over between cartons of different type or size. 

Preferably, die carton engaglq means is positioned for engagement with 

lo cartons from a first hopper in a first position and is positioned for engaaement with 

canons from a second bopper. in a second position, 1he canon engagement means 

being movable between said f.trst and second positions. 

Preferably. the method comprises placing one of said hoppers in an 

operarive position and seJectin1 tbe position of the carton engagement means 

15 correspondina to tbe operative bopper selected. 

20 

Preferably, the method includes rotating said carton pick up and ttansfer 

means about a faxed axis in an orbital padl. 

Preferably. the first and second pick up positions are located ai different 

points on said orbital path. 

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

a frame sucb that each hopper is oppoaitely disposed about a *Ond fixed axis. 

Preferably, the method includes tbe location of said operative hopper 

adjacent the orbital path of said earu>n pick up and tramfer means. when in use. 



l'IHK l ( .::::~:n~:ua 1q i IOt:I l'"l'C l'lt:.Hl.I L..C:.l.:IHL.. :::>1'11 r<;l'IH 
'+"-'~ oJ r ..,..,,'-' , '-' .... , , ___ , ll , -· ... _ • ·-- • - - -

WOH/14120 PCT/VS98/19606 

- 7. 15 MAR 2002 

Preferably. the method comprises sequentially manipulating out of said at 

.least one hopper collapsed canons having oppositely disposed face contactina 

panels and initiating set up thereof into an open ended condition. by sequcnrially 

engaging one of said face comactin& panels and withdrawina from the hopper a 

S collapsed canon which includes said one of said face coruactin& panels and 

transferring orbitally about a rowable axis from said hopper to said first 

predetermined position, wherein panel engagement means is disposed outside the 

path of orbit for enga1ing the other of said face contacting panels so as to pull said 

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

10 thereby initiating opening of the carton. 

Preferably. the method includes moving the cngaaing means in the first 

plane by a linear servo motor. 

Preferably, said method includes mounting said panel eogagin& means lo a 

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

15 moving said slide member relative said guide rail whereby said panel. enaagina 

means is moveable in two planes. 

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

linear servo motor. 

Preferably. the method includes the use of comrol means 81'1'81l1ed to control 

20 the movement of the panel eqaging means. 

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

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

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

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

2S canon. 



f'IHI'< l'( C:IQIQIQ J.~>IQt:I t"I'< l'lt:.HLJ Ll:.l.;IHL.. ;;»l'ITl'<NH 

WO 99/14120 PCT/US98/19606 

15 MAR 2002 
• 8 -

Preferably. the melhod comprises the use of anicle feed means to proaress 

articles at a predetermined rate along a feed path for combination with cartons at a 

measured rate. 

Preferably. the method comprises rhe use of a pair of star wheels to collect 

S articles from a first feed belt and move them 10 a second feed belt at a 

predetermined rate. 

10 

Preferably, the merhod comprises the use of gripper blocks on opposite 

sidm of said second feed belt to collect a predetermined number of anicles and 

am.nae them as an individual unit for packa1ing into a canon. 

According to a third upect or tbe present invention there is provided a 

contr0l means for a paclcagin& machine as hercinbofore descn'bed, the comrol 

means comprising a central processor , a manual input means, and separate means 

controlled by said central processor for individually posicioning the first and second 

sets of auide Jugs and the support means carryinJ said guide lugs on the paper feed 

15 chain. 

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

cylinder. 

Preferably. the conrrol means is arranged for use witb a pacbgq machine 

having two hoppers accessed by a single canon enpgins means. wherein the 

20 control means comprises a means of positioning the canon engagin1 means in a 

first position for enaaging canons in said first hopper and a second position for 

engagina canons in said second bopper. 

Preferably. the means for positioaisag the c:a.rton eqaging means is operable 

to position the engapg means in a third position, from which the canon enpgiog 

2' means cannot engage cartons in either hopper. 
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Preferably, said means is a pneumatic cylinder. 

Preferably, the control means is amn1ed for use with a packaain& machine 

having an openiJla means for opening canom pjcked from each hopper. wherein 

the locus of motion of pick means on said openina means can be altered so mat the 

S opening means can open cartons picked from either hopper. 

10 

15 

20 

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

Preferably, the control means is airaJlled for me with a packaging machine 

having an article feed means in the form of a star wbecl, the control means 

conuolling lb.e speed of rolation of the am wheel. 

Preferably, control means controls a motor wbich rotates the srar wheel. 

According to a founh aspect of the present invention there is provided a 

conuol system for colltl'OlliDg the oper.uion of a packaging machiae, in order to 

change from first cartons in a tint hopper to second canons in a second hopper, 

comprisinJ Che steps of: 

a) 

b) 

c) 

d) 

e) 

stopping die carton ensqiag means from piclci.og any cartons; 

continuing the paper feed chain until it is empty of canons; 

stopping the paper feed chain; 

stopping the supply of articles; 

repositioning the canon enaaamg means and the hoppers to enable 

pictiDg from the altenwive hopper; 

f) aJterini the relative position of the fint aDd second seu of suide lugs 
iD said paper feed chaiu; 

g) altering the position of the auppon means with respect to said first 

predetermined position; ml 
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h) re-staning the canon picking and transponation process and the 

supply of anicles. 

Preferably, the instnu:tion to changeover is read from a pre-entered control 

program. 

Altemarively, the insmiction to changeover is manually entered into a 

control means. 

Preferably. the packaaiug machine has a means for opeaiD1 canons. which 

is also stopped c1uriDJ the chanaeover process. 

Preferably. the locm of movement of a pick moans in said wton apenina 

10 means is altered prior to restaniq to enable the means to open canons from said 

alternative bopper. 

Preferably, the pkt-up point and locus of the pick means in me carton 

enga&IDI meam is altered during the changeover to enable picking of canons from 

the alternative hopper. 

IS Preferably, the speed of aupply of articl• Is alterable as required depending 

on the me or type of cartom in each of said hoppm. 

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

componems is seased usin1 individual sensors and trammiUed to die comrol meam. 

An embodimem of the presen1 invention wW now be dClcribld, by way of 

20 example, with reference to rbe acc:Ompanyq drawinas in which: 

FIGTJRES la aud lb are perspective views of a basket 1ype c:anon suitable 
for use with the machme 8"0rdinl to the invenrion in its blank and open forms; 
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FIGURE 2a is a perspective view of a fully 'ncl0$Cd canon blank suitable 

for use with the machine '"ordin& to the invention; 

FIGURE 2b is a perspective view of an erected and loaded carton of the 

type illustrated In FiJUrc 2a in its blank form; 

FIGURE la is a perspective view of a wrap arowxl carton blank: suitable for 

use with the machine accordin1 to the invention. 

FIGURE 3b is a perspective view of an erected and loaded canon of the 

type illustrated in Fipre 3a in its blank form. 

FIGURE 4 is a perspective view of the inf'ccd of a packaging machine 

1 O illustrating particularly the hopper unit, feed mechanism and paper feed chain; 

15 

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

machine of Figure 4; 

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

position; 

FIGURE 7 is a perspective view illustratin& the bopper unit in a second 

position; 

FIGURE 8 is a perspective view of the feeder of Figure 4; 

FIGURE 9 is an eq>loded 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 Pip.re 4; 
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FIOURES 11, 12 and 13 are further reprcsen1ations of the apparatus of 

"Fipre 10; 

FIGURES 14 and 15 illustrate 1raphs showin& the position, velocity. 

acceleration and denied ac"1eration plotted aaainst time of the X and Y servo 

S motors arranged to move the back feed or Fisures 10 to 13; 

FIGURE lS is a plan view of an anicle feed means; 

FIGURE 16 illustrates the downstream end of the packaging machine of 

Figure 4. 

FIGURE 17 is a block diagram of a eoDll'OI means in accordance wilh the 

10 presem invention; 

FIGURE 18 is a flow diagram of a conrrol sysaem in 8"0rdance with the 

present invention. 

A mechanism accordin1 to the present inveution is capable of erectina a 

variety of carton type for example, wraparound, fully eoclosed and basket type 

15 cartons. Any reference in this specificatioo to canon cype includes different sizes 

of a particular carton style. For example, the mecbanism can load fully enclosed 

canons for eight or twelve articles. 

Referrina to the drawings, and in particular Figures la and lb thereof. 

canon 10 is a basket type carrier shown in Fiaure lb in a set up condition ready 

20 for lowerin& onto articles. 1be canon 10 includes opposed side wall panels 12, 14 

and opposed end wall panels-16, 18 bingeably connected one to rhe next. The 

canon fUrther includes a handle sttucture which inrer-connecu end wall panels 16, 

18 and c:omprises uamverse partition panels 22 inter·connectiDa each side wall 12, 
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· 14. Base panels 24. 26 are hingeably coMected tQ each side wall panel 12, 14 

respectively. 

Refening now to Figure 2a and 2b of the drawings there is illustrated a 

wrap around carton 30. shown in Figure 2a in its flat collapsed form. The canon 

S blank includes opposed side wall panels 32, 34 and opposed end wall panels 36. 38 

hingcably connected one to the next. The canon further comprises top panels 40, 

42 and base panels 44, 46 hinge.ably co1U1ected to respective side walls 32, 34. 

Anicles are inserted into the canon from above or, as lhe case may be, from below 

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

10 canon. 

As illustrated in Figures 3a and 3b, carton 31 is a wrap around type canon, 

shown in Fipre 3a in its blank form. A carton blauk 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 apemires 43, 45 

IS spaced between lhe side edacs of top panel 37 and adapted to receive upper ponion 

of anicles A, illustrated in Fipe lb. 

It is envisaged that the cartons can vary depending upon the shape and or 

quantity of uticlcs to be packaaed 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 canons. 1be principal arrangements which arc likely to be 

varied are shown in Figures la, 2a and 3b in which ·a• is the overall height of the 

set up canon 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 Referrina to Figures 4 to 7 of the drawings there is shown a packaging 

machine SO 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 
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basket type and fUlly enclosed cartons 10, 30 in a collapsed condition are held 

ready for processing. 

The hopper unil '2 (Fi& 6 and 7) comprises two (or more) separate hoppers 
.58. 60 in adjacent positions. F.ach hopper SS, 60 is mounted onto a frame 62. as 

s shown in Fiaure 6 and 7. The frame 62 is mounted onto a main shaft 64 which 
can be rotated about uis X - X. F.ach hopper S8, 60 is a gravity feed type 

wheteby the carton blanlcs 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 IO receive different carton typeS or si7.es encirclina che 
10 rotary feeder hereinafter described. 

In dUs embodimmt, an pneumatic cylinder (not shown) is.used to rotate the 
frame between two positions: the first position, as shown in Fiaure 6, with the first 
hopper 58 placed in an operative position ready for fully enclosed cartons held in 
the first hopper to be fed i.olO the pacbgiug machlPc. Figure 7 illustrates the 

lS frame 62 in a second position with the second bopper 60, comainlng the basket 

type cartons, placed in an operative position. 

'Ibe position of the hoppers 58, 60 is conttollcd by a control means detailed 
below. 

As shown in Figures 6 and 7. when the flISt hopper 58 is in an operative 
20 position a fully enclosed canon is removed sequentially by a pick up device, 

preferably in the form of a rOlal)' vacuum feeder 66. The vacuum feeder 66 
comprim secs of sw:bon cups 67, 69, for example duee sets, each being 
connected IO a drive shaft 70 by a drive rod 72. The drive shaft 70 is supponed at 
its end by a suitable convendonal bearins 71, 73, mounted to the side frame 84. 

2S Suirable driving mechui•m such as a servo motor 75 is provided to rotate the drive 

sbaft. The drive rods 72 are connected to a cam track by a cam rod and follower 
which provides a uaifoan path for the suction cups when the drive abaft is rotated. 
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The path of the cam track enables the suction cups to extend towards the hopper to 

pick up a canon in a flat collapsed condition and thereafter to rotate the suction 

cups and canon to the infeed end of the machine. 

In order for the blank to be tmnsfmed from the inclined position to a 

S venical plane. it is necessary to offset the axis of rotation of the rotazy 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 .S8, 60, when they come into contact with the side wall 32 of die 

carton 30. The vacuum is maintained as the carton is rotated to a predetermined 

1 O position. At the said predctcnnined position a vacuum break disconnects the 

supply to release the carton 30 from tbe feeder 66. 

If it is desired to pactaae a differcru carton type for example a basket type 

canon 10 held in lhe second boppers, a munber of adjustmeors are made to the 

machiuc. The second hopper 60 is moved into an operative position, as described 

1 S above. As the position of the second hopper relative to the rowy feeder 66 is 

different to lhe first hopper 58, it ii necessary to move the •pick up" point of me 
suction cups 67, 69 and to alter the .. on• aud •ofr' positiom of the vacuum suppJy. 

These changes are carried out by movinJ the cam tract and/or the cam controllitlg 

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 die sucdon cups. The default position is adopted during 

25 carton changeover or if there is a fault in die machine. 
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Figure 8 illustrates the pick up device adapted for the withdrawal of the 
lower most collapsed canon from the hopper unit. As described above, the 
preferred pick up device is in the form of a vac~wn f~r 66 including suction 
cups 67, 69 which are supponed on cup holders 74 and 76 respectively. Cup 

S holders 74 and 76 are preferably fixedly mounted respectively on an elongate 
suppon rod 78 which is slidably mounted respectively on a collar structure 80. 
which coUu structure is rigidly secured to a main rotatable sb~ft 70. The cup 
holders 74, 76 are mounted onto cam rocb 79 extending into the side frame 84 
housina a cam track hereinafter described. As illustrated from Figure 8, three sets 

10 . of carton pick up devices are provided in association with the main rotatable shaft 
70. Only one set of such devices are described in detail because all three sets of 
pick up devices ue of rbe same construction operating in an identical fashion. 

Figure 9 serves to Wustrate an exploded view of the rota!)' vacuum feeder. 
A fixed cam plate 82 is moumecl on the inner surface of side frame 84 and is 

lS provided with an apenure 86 dlrough which the drive shaft 70 exrends. A cam 
tiact 88 is fonned in the fixed cam plate 82 with cam followers (not shown) 
disposed within the cam track 88. The purpose of the cam trKk 88 is to facilitate 
the cam rods 79 to be extended away from the main shaft 70 and into contact with 
the carton dlereb)' to remove one of the cartons from the bopper 58 and to rotate 

20 the carton in a uniform path to the paper feed chain 100, discussed below. As the 
~D is rotated from its hopper a back feeder 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 mechanism 66 
which is used in conJunction with a vacuum supply to set the vacuum co1111ection 
and cut off points. 

TumiDa to the process of feedina a canon from the bopper to the paper feed 
chain. the main shaft rotates the pick up device 66 in the direction indicated by the 
arrow .. Z" bl Fipires 10 and 11. As the piek up devices rotate. the suction cups 
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67, 69 are moved into contact with a side wall 32 of the carton 30. A vacuum i' 

then applied to the set of suction cups when the cups come into con1ac1 with the 

side wall 32 of die carton 30. Thus, the canon is withdrawn and then transferred 

to the paper feed chain 100. 1be vacuum is maintained during this transfer state so 

S that the suction cups hold the canon wall. When the carton is deposited at the 

paper feed chain, a vacuum break disconnects the vacuum supply from the suction 

cups to release the unon. The speed of operation of me apparatus is thus 

improved as well as its efficiency and durability. 

As can be seen from Figure 12, the canon is moved fr<;>m a collapsed 

1 O position to a fully set up condition at the paperfeed chain 100 . Of course. the 

final set up operation is due in pan to engagement with a back feeder (or canon 

opening means) 90. 

Turning to the constn1ction of the back feeder 90, shown in Figures 10 to 

13, there comprises suirable enaagement means for engaaing one or more walls of 

15 tbe carton. In the presem embodiment, the enga1ement means comprises a suction 

cup 92 supported on a cup bolder 94 which is mounted onto a slide member 96. 

Suitable means is provided to move me engagement means in "X" and "Y., 

directions. For example, the slide member 96 is in tum moumed oato a transvene 

carriaae 98 and is capable of being moved in a direction designated by the Jetter X. 

20 The transverse caniage 98 is preferably connected to a guide rail 99 which is fixed 

co a suppon 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 canon. If 

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

rail. 

It is cnvisa&ed that alternative componem.s or configurations can be used to 

provide an uaembly .which can move in X· Y directions. 
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The slide member 96 is moved by suitable drive means for example a first 

linear servo motor (not shown) which is '°ntrolled by a suitable control system and 

die transverse caniage 98 is moved by second drive means for example a second 

linear servo motor (not shown) which is also controlled by the control syslem. 

Therefore, the position of tbe back feeder suction cup 92 can be moved to any 

desired position. In some embodimenu, the control system is proaranuned to pre· 

set suitable X-Y c:~ordinates and to define the path of the suction cup. More 

details of the co11Erol system are discussed below. 

Jn use, the back feeder 90, separates one or more of the wallt 34 of the 

10 carton from 1he opposing wall 32 held by me rotary feeder 66. Ia this 

embodiment, dle oppoaing walls used are the side walls 32, 34. A& the rotary 

feeder 66 transfers the carton, the suction eup 92 of the back feeder 90. is moved 

forward into comact with a side wall 34 of the collapsed carton 18, shown iD 

Figure 10. Prefetably, the point of contact is in a central portion of che wall bein& 

lS separated. Vacuum is applied to the suction cup 92 ro hold the side wall 34. ~ 

the rowy feeder 66 continues to rotate 1he canon forward, the back feeder suction 

cup 92 moves away from the rotary feeder 66 to separa1e Ille iwo side walls, 32, 

34 shown in Fipre 11. 

In this embodime.m, the leadin& pair of suaioa cups 67. 69 of tbe rotary 

20 feeder release the leading end panel 46. Thus, the canon is folded into a part 

erected condition with the side and end walls bein& placed in substamially 

trapezoidal relationship. The back feeder vacuum supply is then disconnected and 

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

Whilst it is preferred to use a SUC1ion cup to hold one of the walls, some 

2S embodiments may adopt altemative components, for example, mechanical 

connection means. 
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As discussed above, the preferred "pick up• position of the back feeder 

suction cup 92, is at an approximately central point of the carton side panel. This 

position will vary according to the type of carton. and in particular the dimensional 

variations of the side and end walls for each carton type and for different canon 

s sizes. Likewise, the parh of tbe suction cup separate the two walls will also vary 

according to the particular carton type being erected. It is envisaged that the 

suction cup can follow an oscillatory path similar to that disclosed in WO 

92/1S4SO. Alternatively, a rotary palh could be used for some cartons. An 

advamaae of the back feeder is the fleu'bility 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 componeDlS of the .. X" and 11Y" driving means is illustrated in 

Fiprea 14 and lS. 

15 By pre-proaramming the control system, the position aSld paths of the 

suction cup 92 can be pre-set, thus reducing the amount of down time when 

interchangin& canon types or styles. According to this invention, the speed of 

operation of the apparatus is improved as well as its efficiency and durability. 

'lbe carton 30 continues on its orbital path until it comes into contact with 

20 the paper feed chain 100. In particular, the leadin& ed1e 102 of the canon 30 

comes into abutment with the leading lua 104 of the paper feed chain 100. The 

leading lug 104 auides the leading edge 102 away from the suction cups 67, 69 of 

the rotary feeder 66, thereby placin& the front end panel 46 and side panel 34 in a 

substantially perpendicular relationship. At the same time, the rear lua 106 moves 

2S into contact witb 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 direc1ion "'Z" and the carton 30 is moved downstream to the loading 

station by the paper feed chain 100. 
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Turning to me consuuction of Che paper feed chain 100 as illustrated in 

Figures 4 and 10, there comprises upper and lower side lug chains 108 and 110. 

:Each set is of similar consuuction and includes endless chains hav~ a plurality of 

leading and ttailina Ju1s 104 and 106. 1be upper chain 108 includes leading lu1s 

5 104 and the lower chain 110 comprises rear lup 106. Each chain set is moved 

forward by drive means, for example one or more servo mQtors controlled by the 
control system. 

In order to alter the macbiJlc set up from one canon type to another, it is 

necessary to alter the distance D between leading and trailing lugs. Therefore, 
I 0 during changeover. tbe servo motor controlling the lower chain moves the trailing 

lu1s 106 relative ro the leading lug 104 to increase or decrease die distance between 

the lugs. For uample, the side walls of basket type canon are shoner than the 

fully enclosed canon so tllat if rhe canon changeover is from a fully enclosed to a 

basket type canon, then the disrance Dis reduced. Likewise. die opposite 

15 changeover means the distance Dis increased. In this embodiment, the distance 

between leading and trailiJla luas is increased or reduced by 10 cm. 

The relative movement of the trailin1 lug 106 will alter the position at 

which the trailing lug 106 comes into contact with the rear end panel of the carton 

deacribed above. It ia necessaiy for the rear lug 106 to come into con.tact with the 

20 end panel whilst it is beins rotated. If the rear lug 106 is moved forward, the po.int 

of contact is also moved forward. To restore dle point of contact to the correct 

position, it is necessal)' 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 lua 106 is moved away from the leadin& lug to incr~ distance 

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. 
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The erecced canon is moved forward by the paper feed chain 100 and is 

held in place by a horizontal plate (not shown) and onto the canon lowering 

module 111. The base panels 46 of rhc carton are then outwardly folded by guides 

114 positioned either side of the carton. 

s After the canons have been set up, they are transferred to the loading 

station 120. Thus, the cartons leave enga1ement with the paper feed chain 100 and 

enaagement is gradually transferred as the canons move downstream to a carton 

lowering module 11, shown in Figures 3 and 4. 

lbe carton lowering module comprises a conveyor, for example. a pair of 

10 side lu1 chain sets 112 mounted on tables 113 respectively which are downwardly 

inclined towards the point of loadiD& 114. Bach side lug chain set 112 is of similar 

conauuction includes an endless chain US powered by a motor. such as a servo 

mo10r. Suitable means conneded to lhe side lug chain sets are provided to 

periodically engage canons supplied from the paper feed chain. In this 

15 embodiment, the carton engaging means comprises a plurality 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 u it moves downstream. 

E.ach lug 116 is preferably substantially wedae sbaped and comprises a 

20 support face 117 ananged at an acute angle with respect to a notional vertical 

plane. A plurality of pins, for example four pills 118 are moumed at spaced 

intervals along the suppon face 117. F.ach pin 116 is positioned on the support 

face 117 so that during use they are received in coITesponding apenures of the 

base panel being supported thereby to engaae the canon. In this embodimem. 

25 only the leading three of the four pins are required for the basket type carton. Of 

course. for the larger canons such as the fully enclosed cartons, all of the pins are 

used. Conversely, a smaller canon may only require to be engaged by two of die 

pins. 
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1be endless chain is moved by a motor, for example a servo motor. As 
I 

each lug 64 moves alone the path of a cam track (not shown). the cartons 10 are 

maintained in a horizontal plane by the luas 116 as rhey are lowered by the endless 

chain set 113 towards the loadlng station 120. 

It is envisaged that the lowering module can be used to load canons with 

different confipradons of artides, for example two rowa or three rows. 

AccordiqJ)', either or both chain sets and tables are moveable towards or away 

from each other, by meai>s of a pneumatic cylinder (not shown). Funher, the 

carton lowering module can be raised or lowered by hydraulically powered columns 

10 that support die rabies. The puumatic cylinder aud/or hydnulically powered 

columns may be ~nuolled by suitable control means. 

Articles such as bottles 121 are fed into the machine by an eDd feed 

conveyor 124 and the line pressure of the bottles is controlled by an in.feed star 
wheel 126, as is well known (Fipre 16). The anicles are separaied into aroups of 

15 the correct number per canon 30 by means of a series of article arippers 128 which 
also coutml the flow of die articles so that they can be introduced to the carton at 

the same rate as the canon flow. 

Turning to the construction 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 omo separate endless chains. Eadl block comprises four 

semi-circular recesses 133 positioned one to me next and capable of receiving pan 

of a bottle or can. The endless chain is mounted on a table. One or both of the 

gripper 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 rowards the second gripper assembly when 
it is desired to package two rows of anicles. Thus, eacb gripper assembly is 

adapted to pip pan 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 
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. article flow is restricted to two rows, when required or moved to allow three rows 

when required. In those canons which required six articles arranged in two rows 

of three articles each, the leading rebate in ea'h gripper block remains empty. 

For those cartons requiring three rows of anicles, the central row of articles 

5 is moved forward by means of the configuration adopted in Figure 15. Thus, the 

conect 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 illusuated in Figure 4 the canom are intmd~ to 

10 the group of articles from above as the canon and article aroup arc moved forward 

in unison. The carton is lowered OJUO the articles due to the downward incline of 

the endless chain sets on the canon loweriJli module, as described above. As 

illusttated in figure 3, laleraJ movement of lhe canon in the loading scation is 

comrolled by a pair of guides positioned above each chain set and adapted IO 

IS receive the free edges of each base panel. Venical movement of the carton is 

minimised by a pressure belt positioned above the endless chain sets and adapted to 

apply dowowud pressure to the handle structure or as the case may be the top 

panel. It is envisa1ed that in some embodimencs, the pressure belt could be 

replaced by fixed pides or, where appropriate, venically mounted endless chain 

20 and lug sets in accordance with common pracd". 

Once the cartons have been loaded with articles, they are transferred by 

means of the article conveyor andlor pressure belt to a ft.mher set of endless chains 

wjrh side lugs 210 which are used to transfer the carton to the outfeed end of the 

machine. Durio& this sraae, the base panels are folded around to the underside of 

25 tbe carton by suitable folding means for example fixed guides (not shown) and are 

interconnected by a Jocking mechanism known in the art. A second pressure belt 

212 is provided to prevent unwanted upward movement of the carrier. 
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Turning ro the construction of wraparound type ~nons, as illustrated in 

Figures 3a and 3b, the machine is first adjusted 10 rqivc canons of this type. 

Thus. the first and second pressure bel1s 206. 212 are also mounted on units shown 

in Figure 17 which are adjustable in a vertical plane by t:omputer controlled servo 

S motors. 

In order to modify the machine 10 receive wraparound cartons of the type 

illustrated in Fipres 3a and b, the anicle aroupiDg medlanism is adjusted as 

described above, to supply me required number of article rows. The hopper 200 

illustrated in Figure 17 holds a multiplicity of carton blanks 31 which are held 

10 ready for processing. 1be blanb are then removed sequentially by a rotary 

vacuum feeder 202. In this embodiment, the vacuum feeder 202 is mounted 

horizontally and is similar in comtruction to the feeder outlined above. It is 

envisaged that suitable feeders known in the an may be used. In this embodiment. 

the rotary feeder is provided with a cam track which enables the carton bein1 

15 transferred to be placed direcdy on IO the group of anicles. Suirable control means 

is used to control the transfer of cartons and articles so tbat dleir movement b 

coordinate.d. In other emlxxfimcnrs, the blank is removed ffom the hopper 200 and 

is fed one at a time to paper feed cbaia sets so that rhe base panels and side panels 

ue supponed. 

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

in the same way as described above. 

At the loading station 204, upper portions of the anicles ue insened 

through apenures 43, 45 by lowcrinJ the canons. In this embodiment, this process 

is achieved by tbe first pressure belt 206 which is positioned in a central re1ion to 

25 lower the top panel aod enable the neck portions of the anicles to pass through the 

apertures. In this embodiment, the fll'St pressure belt is mounted onto a hydraulic 

platform 208, which is capable of beiq raised or lowered according to the carton 

type. Suitable control means is used to control the level of the platform. 
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As the canon is moved downstream by side lug chain seu 210, the s14e 

panels 3S are folded into a substantially perpendicular relationship with top panel 

39 by faxed guides (not shown) and the pan erected canon is transferred to the 

second set of endless chains which transfer the canon to the outfeed end of the 

s machine. ln this embodiment, the second pressure belt 212, used to minimise 

movement of the top panel/handle strUCture, can be raised or lowered as 

appropriate io the ~n. Likewise, lhe set of endless chains 210 are moved apan 

or brought closer 1ogether by means of horizontal adjustment which are controlled 

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 compleie the packaging operation. 

Figure 18 is a block circuit diagram illustrates the electrical and electtonic 

contn>l of the packing machine SO. 

Fipre 18 illustrates a control means 130 having a central processor 132. a 

15 manual input means 134 through which specific instruetioos can be proarammed, 

and a display 136 which indicates useful information to the machine operator. The 

central processor 132 and dle display 136 can display operational information, such 

as, the speed of operation of the machine aDd its compliance with panicular safety 

requirements, in the normal manner. In addition, the central processor 132 and 

20 display 136 can also indicate infonnation specific to the present mad>ine, such as 

the feeder 58, 60 wbicb is beina used, the position of the guide luas 104 and 106 

and support means 112 and the position of the feeder 66 and the back feeder 90. 

All of this infonnation is provided chrough sensors shown generally at 138. 

As discussed above, the control meam 130 also controls die positiom of the 

moveable componems 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 

anicles 122 to be packed into (the infeed end of') the machine SO. 
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The processor 132 also controls the position of the feeder 66 throup 

acNation of a pneumatic cylinder 142 as well as tho position of the back feeder 90 

through programmed and accurate ~mrol of X and Y servo motors 144. In 

addition the cenual processor 132 also conuols the paper feed chain 100 through 

S control either or both of me servo motors 146 which control the endle&S chains 

from which the guide lugs 104 and 106 are depended. as well as the pneumati,; 

cylinder 148 which controls the position of lhe support structure 112. 

Suitable control means can be included ro position the suppon tables of the 

carton loading module at the desired location for a panicular canon type or size by 

10 comrolling the pneumatic cyliAder and/or the hydraulically powered columns 96, 

98. The control means may also control the motors driving each of the endless 

chains to control ml acljust the speed and to synchronise carton throughput 

according to the carton type and/or size. 

Addidonally, the control means may conuoJ rhe wraparound canon feeding 

15 and loading apparatus to place the appararus in operative or inoperative conditions, 

as described above. 

AA will be discussed below the positions and speed of these devices can be 

input manually or a speci.fiQ pre-wrinen programme Wl bo loaded into the central 

processor for control of the packa1ing machine. Also, for the controlled cban&e 

20 over of the machine from one carton type or size to another can be the result of a 

pre-written propam or a manual input signal, as discussed below. 

Regarding Figures 19 the change over process is staned (box ISO) either 

due to a manual input request (box 1'2) or through the machine coming to the end 

of a pre-programmed run (box 1S4). 

2S The first stage in the system is to cause the feeder 66 to stop picking canom 

from one of the hoppers S8, 60 (box 156). At this time the back feeder or carton 
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opening means 90 is also stopped (box lSS). 'lbe paper feed chain 100 is 
continued to operate until empty of canons. In the preseni invention this requires 
the four cartom placed between the fJrSt and second predetermined locations to be 
removed from the paper feed chain 100. 

However, unlike prior art embodiments this removal is not manual but the 
paper feed chain 100 ii continued to operate until chcsc canons are removed for 
filling at the carton falling sration 120, in the normal manner (box 160). At this 
point the paper f~ chain 100 is stopped (box 162). Sensors, as discussed above, 
can provide the central processor 132 with infonnation on a number of articles to 

10 be packed so 1bat the article feed means can be stopped a1 such a point that all of 
the necessary articles have been forwarded for the packiq of the four above 
mentioned cartons (box 164). 

At this point the guide luas 104 and 106 on the paper feed chain are 
repositioned, with respecr to each other, as discussed above (box 166), and the 

15 support means is repositioned with respect to rhe rust predetermined position, also 
as discussed above (box 168). 

The feeder 66 is then repositioned for use with the orher 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 openina apparatus 90 is operating is controlled so that this device will 

operate with the carton feeder 66 so as to open canons from the bopper now being 
used (box 172). 

Finally, the anicle feed means is controlled so that the appropriate number 
of articles is provided to the pacJcins ·station 120 at lbc appropriate time, as 

2S discuued above, (box 174). 
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After each of these steps have been taken the packagin~ machin~ SO can be 

restarted and cartons removed from the newly used hopper for filling in the usual . 

fashion (box 176). lt should be noted that lhe restart of the canon pickina process 

and lhe article supply process arc controlled such that no anicles go unpacked and 

s no cattoos are supplied to the packing station without corresponding articles. 

10 

Modificatioos may be made without depanina from the scope of the present 

invention. In particular, altemate sensors and alternate means of positionina eKh 

of the moveable articles may be utilised without departing from the scope of rhe 

invemion as claimed in the accompanying claims. 

In additi®9 while the preferred embodiment descnlJed herein is for loading 

bottles into cartons, it will be recognised dW the invention is not limited to canons 

for bottles. The invention may be used widi machines for packaaing cam, 

paperboud "bricks" and other CODfainers into cattoos. Futther. tbe present 

invention is able to process cartons comprising numerous configurations of groups 

lS of articles covering a J'aDIO of carton size and shape, for example four, six; ei&IU 

and cwelve boules without undue time being spent in adjusting the mechanism. 



MAR 17 2121121121 14: 16 FR ME:H!J Ll:.llHL orlTt<NH 'llO'I c:i ( ...... .:::c I u ;;:ir-!"l;U;;:lUI, r"""'"' nu~ r • ..J•' ... I 

WO 99114120 PCT/US98/19606 

15 MAR 2002 

ClaiQ1$: 

1. A packaaing machine for packaging anicles into cartons selected from. at 

least, a first carton or a second canon, said fmt and second canons being of a 

different type or me, said canons be~ stored in at least one bopper .. and picked 

S for packing by a canon qaging means arranged to remove canons from said at 

least one hopper and uamport them sequentially to a first predetennined position, 

from whefe the cartons are transferred to a paper feed chain which ttanspons the 

cartons to a second pralerermined position, from where the canons are combined 

with said articles, 

1 o the paper feed chain comprising a support means carryina a first endless 

chain from which is depended a first se1 of guide luas and a second endless chain 

from which is depended a second set of guide lup, said pide luga being 

interleaved to produce carton receiving zones, the length of which can be altered, 

for different canon sil.es or types, by altering die relative positions of the first and 

lS second set of guide lugs, and the support means being movable such that when the 

relative positiom of the lugs is changed, chis change can be compensaled for such 

that the position of lbe fust set of luas with respect to said first predetemined 

position is unaltered. 

2. A packaging madUne as claimed in Claim 1. wherein the relative position of 

20 the first and second sell of guide lup is arrlJlled b)' control of the motor which 

power one of the first and second endless chains. 

25 

3. A packaging machine as claimed in Claim 1orClaim2. wherein the 

position of said support means is ammaed by the control of a pneumatic cylinder 

which positions said structure. 

4. A packaging machine as claimed in an preceding claim, eomprising a 

control means whieb controls the operation of each of the components of the 
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machine during operation and change over belween cano~ 9f different type qr 

size. 

5. A packa&i111 machine as claimed in any preeeding ~laim. comprising a fll'5t 

bopper for storing said first cartons, and a s=>Dd hopper for storing said second 

s canons, and ttaDSfer means to transfer dle canons from either hopper to said first 

predecermilled posidou., said carton engaging meam bein& operable in a first 

position for engaging eartons from the fint hopper and a second position for 

engagina cartons fron:i the second hopper. 

6. A packaging machine as claimed in Claim 5, comprising means to place ooe 

10 of said happen in an operative position aocl control means to select the position of 

carton en1agement means correspouding to Che operative hopper selected. 

7. A packa1in1 machine as claimed in Claim S or Claim 6, wherein said carton 

pick up and transfer means is rotatable about a fixed axis in an orbital ~th. 

8. A pa.cJcagiDs machine as c)abnecl in Claim 8, wherein the first and second 

15 pick up positions are localed at different points on said orbital path. 

9. A packaging machine as claimed in any of Claims 6 to a. comprisin& means 

to place one of said hoppen 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 beina 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 canon pick up and transfer 

means. 
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11. A packagin& machine as claimed in an)' preceding claim comprising an 

apparatus for sequentially manipulating out of said at least one bopper collapsed 

cartons havin1 oppositely disposed face contacting panels and for initiatina set up 

thereof into an open ended condition, said apparatuS being operable with said 

S carton engagina means which sequentially engaging one of said face conracting 

panels and for 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 hopper to said first predetermined position, wherein said apparatus 

includes panel engqement mr-ans disposed outside the path of orbit for engaging 

10 the other of said face contacting panels so as to pull said otber face contactin1 

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 me panel engaging 

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

1S 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 pkle 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 machiue as claimed in Claim 13, wherein said panel enga1ing 

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

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

means are arran1ed io control the movement of the panel enga1ing means. 

16. A packa1ing machine as claimed in any of Claims 13 ro lS, wherein said 

panel engaging means comprises a suction '11P and ~up holder mounted onto said 

25 slide member, said suction cup beina connected to a vacuum supply durina said 

canon opening. 
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17. A packaging machine as claimed in any of ClaimJ 11 to 16, wherein said 

face contactin& panels comprise opposition side walls of the canon. 

18. A packaging machine as claimed in any preceding claim, having an article 

feed means manged to progress artidcs at a predetenuined rate along a feed pacb 
S for combination with canons at a measured rate. 

19. A packaging machine as claimed in Claim 18. wherein the article feed 

means includes a pair of star wheels which collect anicles from a first f-1 belt and 

move them to a secood feed belt at said predetermined rate. 

20. A packa&inl madlinc as claimed in Claim 19, wherein gripper bl°"5 are 

10 arranced on opposite sides of aakt seeoml feed belt IO collect a prederennincd 

number of articles aDcl arranae them as an individual unit for packaging into a 

canon. 

21. A method of packaging articles into tartans comprising the steps of: 

a) selecting from, at least, a first carton or a second carton, said first 

lS and second canons being of a different type or size, said cartons 
bein& stored in at least one hopper; 

20 

b) pickinl cartons for packina usin& a carton eapging means amD&ed 

to remove cartons &om aid at least one hopper and ~pan them 

sequentially to a first predetennined position; 

c) uansferring said ~ns to a paper feed cbaiD which transports the 

cartom to a second predetermined position from where the cartons 

are combined wilb said articles, the paper feed chain comprises a 

support means carrying a first endless chain from which ii depended 

a first set of guide luas and a second endless chain from which is 

depended a second sen of guide lugs, said auide lugs beina interposed 

to produce canon receivina zones, lbe length of wbich can be 

altered, for different canon sizes or types; 
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altering said lenath by altering the relative JX>$itions of the first and 

second set of guide lugs; and 

moving the suppon means when the relative positions of the lugs is 

changed, so as to compensate for said change. sudl that the position 

of the first set of lugs with respect to said first predetermined 

position is unaltered. 

22. A melhod claimed in Claim 21, wherein the relative position of tbe first and 

second seis of guide luas is amused by control of one of the motors which power 

the tint and second endless chains. 

10 23. A method as claimed iD Claim 21 or Claim 22, whelehl the posidon of said 

suppon me.ans is arranged by the control of a pneumatic piscou whidi positiom said 

suucime. 

24. A method as claimed in Clainu 21 to 23 utilising a control means which 

controls the operation of each of the components of the machine during operation 

IS 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 enaaging 

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

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

second position, the canon enp.gemeat means being movable between said first and 

20 second positions. 

26. A method as claimed in Claim 2S, comprising placing one of said hoppers 

in an operative position and selecting die position of the carton enaagement means 

corresponding to the operative hopper selected. 

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

25 and transfer means is rotatable about a fixed axis in an orbital path. 
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28. A method as claimed in Claim 25, wherein the first and second pick up 

positions are located at different points on said orbital path. 

29. A method u claimed in ~ of Claims 26 to 28 comprising .mounting said 

first and second hoppers on a frame such that each hopper is oppositely disposed 

S about a second fixed axis. 

30. A method as claimed in any of Claims 26 to 29, wherein said operative 

hopper is adjacent the orbital path of said canon 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 canom haviJla oppositely 

disposed face contactiD& panels and iDitiatiq set up thereof into an open ended 

condition, by sequentially engagin1 one of said face contacting panels and 

withdrawing from the hopper a collapsed carton which includes said one of said 

face conr.actin1 panels and transferring orbitally about a rocatable axis from said 

lS hopper to said first predeterminM position, wherein panel enga1cment means is 

disposed ouaicle the path of orbit for eupging die Olber of said face contacting 

panels so as IO pull said other face comacting panel lD a direction away from the 

earton pi~k up means thereby initladllg opening of the carton. 

32. A method as claimed in Caim 31, comprising moving the en1aging meam 
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 engaJing 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. enpamg means is moveable in two planes. 
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34. . A method as claimed in Claim 33, comprisina moving said panel enaaging 

means in a second plane by a linear servo moror. 

35. A method as claimed in any of Claims 31 to 34, wherein coauol means are 

ammged to control the movement of the panel engaging means. 

S 36. A method u claimed in any of Claims 31 to 3,, wherein said panel 

engaging means comprises a IUClion cup and cup holder mounted onto said slide 

member, and connects said suction cup to a vacuum supply during said canon 

openiq. 

37. A method as claimed in ID)' of Claims 31to36, wherein said face 

10 conracting panels comprise opposition side walls of the carton. 

38. A method as claimed in Claims 31 to 37, comprising arrallJin& article feed 

means to progress articles at a predercrmined rate along a feed path for 

combination wilh canons at a measured rate. 

39. A medlod u claimed in Claim 38, comprisinl usiq a pair of star wheels to 

lS collect articles from a fint feed belt and move them to a second feed belt at a 

predetermined rate. 

40. A method as claimed in Claim 39, comprising arn.nging gripper blocks on · 

opposite sides of said second feed belt lO collect a predetermined number of aniclcs 

and arrange them as an indivJdual unit for packaJing into a canon. 

20 41. A control means for a packqing 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 centtal processor for imlividually positioning the 

first and second sets of guide lugs and the support means carrying said guide lugs 

on the paper feed chain. 
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42. A control means as claimed in Claim 41, wherein lhe means for positioning 

the support means is a pneumatic cylinder. 

43. A conttol means as claimed in Claim 41 or Claim 42, for use with a 

packagina machine havi.na two hoppen accessed by a single canon engaging 

S means, wherein the control means comprises a means of positioning the carton 

engaain& means in a fll'St posidon for eogagin1 cartons in said tint hopper and a 
second position for eogaaing cartons in said SIQOnd bopper. 

44. A control means as claimed in Claim 43. wherein the mum for positioning 

the canon qqing means is operable to position the engaging means in a third 

10 position. from whi~ the carton enp1ina means caDDOt engage canons in either 

hopper. 

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

for positioning the canon engaging means is a pneumatic cylinder. 

46. A control means as claimed in any of Claims 43 to 4S, for use with a 

IS packaging macbiue having an opening means for opening cartons picked from each 

bopper, 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 bopper. 

47. A conuol meaus as claimed in Claim 46, wherein the conuol 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 mac;t,jne having an artk:le 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 

contr0ls a motor wbich rotates the star wheel. 
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.50. ·A control system for controlling the operation of a packaging machine as 

claimed in any of Claims 1 to 20, in order to chanae from first cartons in a first 

hopper to second cartons in a second hopper. comprising the steps of: 

a) 

b) 

C) 

d) 

stopping the carton e111a1ma means from picking any canons; 

continuing the paper feed chain until it is empty of cartons; 

stopping the paper feed cbaill; 

stopping the supply of anicles; 

e) repositioning the carton enaa1ing means and the boppen to enable 

picking from the altemative bopper; 

f) altering the relative position of the rust and second seu of ,.Ude lugs 

in said paper feed chain; 

g) altering the position of the support means wid:l respect to said first 

predetenn.ined position; and 

h) re-starting the carton pickiDJ and uamportation process and the 

supply of anicles. 

S 1. A control system as claimed in Claim SO, wherein rhe instruction to 

cban&eover is read from a pre-entered control proaram. 

S2. A control means as claimed in Claim SO, wherein the instruction to 

changeover is manually entered into a control means. 

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

packaaina machine has a means for opening canons, which is also stopped during 

the changeover process. 

54. A control system as claimed in Claim S3, wherein the locus of movement of 

a pick means in said canon opening means is altered prior to rcstaning to enable 

25 the means to open canons from said alternative hopper. 
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SS. ·A conttol system as claimed in any of Claims SO to S4. wherein rhe pick-up 
point and locus of lhe pick means in lhe canon enga1in& means is altered durina 
the chan&eover to enable picking of cartons from the alternative hopper. 

S6. A control system as claimed in any of Claims SO to SS. wherein tbe speed 
S of supply of articlel is alterable as required dependiJls on lhe size or typo of 

canons in each of aid hoppers. 

57. A control system as claimed in any of Claims SO to 56, wherein the relative 
positions and swc of motion of each of the movable componems is sensed using 
individual semors and transmitted to the control means. 


