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PRODUCTI ON OF BAND- DRI VEN PACKAGES AND THEI R
COVPONENTS This invention relates to the production of
whandAgopyen packages and of band-drive conponeeit/SBR@7/001687

such packages, particularly packages exenplified by

the Applicant's patents such as EP 1140639. Packages
exenplified by EP 1140639 are characterised by a band

t hat extends around a supporting structure, such as a

pl anar divider, to slide around that structure in use.

The di vi d@OEUQZ};% ORBANDDRIFENPACKAGES| eeve

defining the over | q t he package;
the divider and tHe gﬁlgﬁgth FE& .J?égral panel s of a

common fol ded bl ank. Tab nenbers are attached to the
band, one each side of the divider, such that noving

Thimiaventipnrelatss to @amrwctlmofﬁa@daig@e% packegestand obhnl-drive
cof 0o S ks bR TR TR Blond e B0t ABptcants
pa&a&&aQEaSEPanMEBQOS|te di rection. Conversely, anenent
of one tab nenber back into the package al so, via the
band, drives the other tab nenber back into the
roSRKPGRm ey R, 1 1065 B tnBilensd,s At Subelbd et
a supporoﬁg sthectyra,cualges a ﬁ]aaa@wkiat h) xifdetahmntl dimt siEwndbenesn osn

be.trays or qQther struc ure suc t
RGNS piicalli Gmored RE LA S ey ing Tl Sisry SESHR shape
ofﬂwa%m%% Bk di18erRag iad8eevt indyHeah@raPpaeisIra coRimdNBided
ab nmenbers sinply to"display information such

bleaéc Ealamdmhgrs ore jtiashed totthebrnds one qasle sige of the dbaderesuch tloft

o PRSP R 52 O B TR R B RP

moéWRiear of the Patld, 80tuel)drivés thb etueﬁfab agentied tdjﬂhbveoﬂtb\fe}fﬁé nt
of the other_tab, which other tab thereby carrles
Pagkpge dih irs Oléﬂos%@‘f?fé‘ek dgvsTElyomov eraey of Ragyeb imenhcs back into

th@§&9§%et fsAU8RE b% dﬁrbﬁ tﬁé’pﬂhgxctta? Rl bk ifto tﬂé‘é&§§%e

orpérated info this specification by referenc
Thetbenp thesdote acts\ae atdriva bels thaocmplas el tab tientbiess fohapposimges

of produci ng ba i.ven packages or cartons at high
M5 Btmﬁhmgﬁpgoggﬁﬁﬁﬁige'hlgh speed' inplies
production at a

One or both of the tab members can be trays or other structures such as blister packs
adapted to support, and optionally to display, the contents of the package. It is also
possible for one of the tab members simply to display information such as branding or
instructions for use of the contents of the package. For example, a tab member can
support an instruction leaflet which may fold out when that tab member 1s pulled out
of the package to drive movement of the other tab, which other tab thereby carries the

contents of the package out of the package in the opposite direction.

The subject matter of EP 1140639 is incorporated into this specification by reference.

The present invention is concerned with the challenges of producing band-driven
packages or cartons at high speed. In this context, ‘high speed’ implies production at a
rate in excess of about 100 packages per minute, per single-lane or single-head

machine, although the invention is not limited to any particular production rate. For
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rate in excess of about 100 packages per m nute, per
si ngl e-1 ane or single-head machi ne, although the

WO pooen2goem is not limted to any particul ar prpd/GBR@M001687

rate. Forexanple, the principles of the invention can

be applied to a machine thal runs at a rate of |ess

than 100 packages per mnute; conversely, the

invention could work at production rates as high as
example; the pripciples o hednysafioniaubeapphed thamarikae thphpwa at a rate

of G R{ER, 130 Poall pe Rl Shniityrthe SRS RN wlf A"
predietion eateseas higtess 130 tp 2 HC packegestpepininay, patmaehire.

production rates greater then 250 packages per m nute,
per machi ne. For exanple, the invention enconpasses

B O L A
therinventpini dess hbteexsinde chacliineshe preacksen ¢hat Maghichiese pgdadiioa

of high-s roducti on are advant ageous tq suit .
ra GG O SABRTPE 1 RSNt e BAE R0 Ry gy he invention
enBOAPATBGGHA dnbiiRk $hat Hﬁ?%&?&ﬁbﬂd thaH oRhd SREhORIhM dde hAAd-

used to exenplify the invention in this specification,
formning hpad: sedy papallek processingamiltiplesdhe spepd of the mashineng as

one or both of the tab nenbers of the package.

However, the invention is not Iimted to packages for
MadhyneR @glsaibwd)faﬁ glappdet! padduotion 46 hdvantdgbeus to s highrvolume

limted to the production of conplete packages; . i
appligatienssush ap packaging der Rharpagedticals. Sh@wcafttfaﬂ@mhsﬁlw will
beRRAH My LG ARG iﬁlflﬁ% sﬁ&ﬁh&ﬁgﬁiﬁ%ﬁl bt paBs for tablets

incorporated into, packages 1 n subsequent
or eapsufea servirigng onper hoth ofithe tathmsmbens lod €guenkagepEowtvanthe

. may. be perforned at a different nuf act.ur i facility
GBS G ISR Lp BB [P ST FEP GO oGS (F ryFntion
lirRife! th YArb@iktiof off BEmPleRfackdgls: MBSt TARMIGL bt bn rERRIE the
are difficult challenhges in placing the band onto a
pridugtiRn of bandhdsivesomponenitnigaistan e made intaher incarperated iinfpng
rab PS8 Dy a0 B T g

€ 1S

belpatforméd dt@ahtferent milfaddaitg fayiRiyCallbyingurhspdrt bf the binel-

confines of cut-outs in the edges of the blank that
driyecpmeonentseireiniope Igratign todhe pibek portion of the bl ank.

Bearing in mnd the need for a close sliding fit of

t he band around the bl ank, this neans that the overal
Inmadé prodfictidme theteark difculhehalenpes iroplating thedwind pototd Wank er
ot err%fallft)p%rrtilgghsa‘}puc%ur}g Vl'hel{é%agntglfnigghtge fcfoget: gl? 1r(1egd ﬁP t%gtdi’s essential to
smooth running of the band when the package is in use. For lateral location, the band
typically runs within the confines of cut-outs in the edges of the blank that define a
relatively narrow neck portion of the blank. Bearing in mind the need for a close
sliding fit of the band around the blank, this means that the overall width of the blank
to the sides of the neck portion is greater than the length of the flattened band,;

consequently, it is not possible simply to slide an unbroken band over a flat blank.

In an existing manufacturing process, a continuous, unbroken band is produced by
cutting orthogonally across a parallel-sided tube of plastics film. The tube can be
extruded in that form or, more practically, longitudinally welded from a sheet. The

band is then held in a loop and a flat elongate cardboard blank is bent resiliently about
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consequently, it is not possible sinply to slide an

unbr oken band over a flat blank. In an existing
woracvafizeobur i ng process, a continuous, unbrokenP@EGH2(03/001687

produced by cutting orthogonally across a

paral |l el -sided tube of plastics film The tube can be

extruded in that formor, nore practically,

| ongi tudi nally wel ded froma sheet. The band_ is then
itsheeniali lpngitudimebaxinte radydedts et yhersupen e SN ipiseriediigto

I

thf ?o%e& Gaﬂd Mﬁfé&h@ﬁ% eérﬁeegdpgﬁ%c[{%ho\v ugveltdgsﬂ%q%g é’\r’}?@éﬂ détéa%%d
thé bRnk espand ito dlatishapé hel hidhee itk &rlkwidsh tredugpomn thettahd ivaa clove

curved, shape. Wen rel eased, the blank regains its
Shldln&tﬁtsfﬁra%’@oélhﬂmﬂ@tg@éoqnldé ¢blapkyi dth to su pport the

band in a close sliding fit for snpboth running around

the blank. Whilst this existing nmanufacturing process
Whli:lstkhis reeiaﬁngnabﬂu;famﬁlhg procesy maxikicicagnblaly steisfooproducing

rive ac t doe nd itself to
ehahrad ety PO s Eomit e WG TERLEITSO Bl Bmbarcalyction and
is h@\ﬁi‘ﬂy p&Hbindd Hahstﬁnpf@%@st produdiidh @stes, ifVodle¥ Bszhbisur
| abolr costs (or high transport costs to and from

cogigerchigh tsnspps xwéﬁ@l and froa senryesad dndxpensocpialeasin) and

u nero IIenges It is against this
in @(m% %%S Olg%e p ®sent invention has been made.

Frontone aspect the invention resides in a nethod of
maki ng a. band- drlvenﬁg%ckage or a band-drive conponent
It fwa@sva@wa gfegroundthatthe Prssené Fiyspiigbhashseymadef i r st and
second flexible webs in a feed direction, one web
bei ng fed each side of a substrate such that t he webs
Frameonieraspragt, tied inf atientresideade a dia}nmbdﬁrhmmmm-mtvea pdckage
hind the substrate wi.ith r ect, to the d,.
B SO CHLBE & Rhekade TR Mehod SRRt Teging, firspgnd
setamtﬂémé ARbEinkl R&d difStiBRL Sl vidb beiitell BECHSHRS T PuBsthte

suitably a flat panel such as a carton blank that can
suble tltathe@bts @rema ktedh dadgdndactrdispenition ekeageofiané belindhthea

su stra ﬁréeos%(i éxe fﬁencﬂf:egﬂp s télﬁng ryge‘s%ngsers%lt%lgl?ﬁelaﬁgal s81pts %?

heﬁﬁﬁ/e}dbblefp&i@ﬁcsviﬂiﬁ&uﬂl ardl thé Eststrheiig SLﬁﬁBl@da ﬂ)eft phhe? such as a
substrate and at a second jqin_behind the substrate,

cafthp bjagk that %mﬁdtowgfdt% malke i bepd-dringn Packaes ineludioga seEve

B A PU TP RSN el b & 51 e web
portions are divided fromthe remai nder of

The method then comprehends joining the face-to-face webs at a first join ahead of

the substrate and at a second join behind the substrate, the joins bounding web

portions that together encircle the substrate between the joins. Joining may be effected

by welding. Once joined, the joined web portions are divided from the remainder of

the webs such that the joined web portions together define a band that encircles the

substrate, to be slid around the substrate in use of the package.

Preferably the webs run parallel to each other in the feed direction where the substrate

lies between the webs, and the webs are strips fed from reels.

For lateral location, the webs are advantageously aligned with a narrow neck portion

of the substrate such that the band encircles the substrate at the neck portion. The
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the webs such that the joined web portions together

define a band that encircles the substrate, to be slid
wae@anzbodhe substrate in use of the package. PPEf/eBa9P01687

the webs run parallel to each other in the feed

direction where the substrate lies between the webs,

and the webs are strips fed fromreels. For l|latera

| ocati on, the webs are advantageously aligned with a

band swighindides govseiasrpngra leadingedssiof thesubsiete atihg nqckgortion
|85t
o A A o M AR E A R oo B By gt the
edgés thdineg mihgbnﬂtte tlat feedhédirevtiok opthetwebs. and a trailing
edge of the substrate at the neck portion parallel to
the | eadi ng edge, the edges being orthogonal to the
Elbgfdy dhe %B'p%ﬂlo(hg mdYeiided FORIROWLY alohg & jO¥R Dpreferably
portions may be divided fromthe web along a join,
inpnegiatelzlaftyr makreg iteetjeiny Ferf cxempleakiheng thehf@n}scarmeffeﬁmd by
ere the a ef fect.ed by wel din t he
wilBERE prelrSioay Mt € oL Fo e FRECnBb I ol s oo
aﬂkh@@umﬂ;the web after welding. To allow a join to be
made as cl ose as possible to an edge of the blank, the
met hod of the invention contenpl ates pressing together
t 0 o] P
T3 A6 TR B0 iod & ol phRIbI SRR e of k RERE pfiflod of
thevitivehtigh doaeghplatys pesmg/tagaﬁéf thmvebs:bﬂfbraqumgt Portdx@mple, a

pressed-toget her webs to weld the webs, together. To
StRRRST RRdBay Rsidyanerd to gressthgiebs togetherand %3 eﬁ{lfeg pgad may
betda@a&%@ ﬁmﬁ eoMad v thethé BR3{IAbSethdr! wéb§ t&\sv%fd%& fdbd ag&?ﬁé

relative ongltu I nal "novenent takes place betwee
substrate and webs such that the substrate noves

ERRRA el o) Pl OB SRR BESE

is Pf?:‘ferﬁddbﬁ&trré%ﬁv@ﬁﬁgﬁu(ﬂﬁkﬂ infVembMt@altdspidcejbefwren BR sabititee and
ongi tudi nal novenent may be achieved in various ways.

wehs rsu@xtéﬁtptbe substratesudss p@@@ terihe frstieimastes thefiretidpip hag been
mg(ﬂszfuﬁ??lag{/J l%ﬁgl'tl?cpnz}l {x;@& e\Pﬁ? §/he ﬂxe sngsttra?é'\rge'ars z%ﬁmst the
SUbstTate hay pe dri

I'mary conveyor

firsgydint he webs may be drlven by a secondary conveyor
nmeans noving at a | ower speed than the primary
conveyor neans. \Were the substrate is elongate, the

RQﬁtiJ@BNgﬁﬁgﬂl\éF%@%rﬁﬁﬁ Qx%aysﬂéi ARl dd RURRBHS ways. For example, the
substrate may move more quickly in the feed direction than the webs. To that end, the
substrate may be driven by a primary conveyor means and the webs may be driven by
a secondary conveyor means moving at a lower speed than the primary conveyor
means. Where the substrate is elongate, the primary conveyor means suitably supports
one end of the substrate and the secondary conveyor means suitably supports the other

end of the substrate.

It is preferred that the second join is made after the first join, in which case relative
movement between the substrate and the first join advantageously takes place after the
first join is made and before the second join is made. For example, the second join
may be made when the substrate bears against the first join, immediately behind the

substrate.
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one end of the substrate and the secondary conveyor
means suitably supports the other end of the
waoste@pe. It is preferred that the second j oPCT/GB2007/001687
made after the first join, in which case relative
movenment between the substrate and the first join
advant ageously takes place after the first joinis
made and before the second Join is made. For. exanple,
In mpgss-PERYREPLT, Hiimenmasaged thahe alufidy of sbsigsyiietedear s
sub& ioag btetta@eelfx 'tl{eS\LeUsoé ’thétﬂﬂ@glkﬁst \Sillyb SIHeH‘Fh %&5}@ between
substrate.ln nass-production, It I's envisaged that a
supdessiad subgtratbs sfiths phuadlag. Elegantlpahé avestivmcaksistid second join

etween the webs, and that.the webs wi]l be joined in
beycon bty b SERF oI BEOPRABELAL (i Erding Tpyate.
El egantly, the invention allows the second join behind

one substrate also to serve as the first join ahead of
Ondedosussk tediand)isqubfetabhyt alvaredardundteeisubstnage bamdvé the joins

. preferabl.y advanced arou the substrate to pove the

inbogr 6 BtibaAt S FeadiR T e by Thiy ofigbls BRIGRLRE me

atta&tinddt 3F &b nldmiSerPOr thedBms] WRich edifBrded theljbis ahd pehemat
of tab menbers over the joins, which reinforces the

snpggingobihe ipnewnonted gernidls sypseateThshjseagging goukl ehegradseof
I _ . Upo t
RS SHR SRS S PO RAE AL Bl Hgulgtepau
riskiod becakhgt. Fot exatipis the band knagtbeladeaicad by rdfativeanaranliont

the band may be advanced by rel ati ve. ppvenent_bet ween.
befbgend i sbPUAte Abch BPMSLARLY e RSB eoRiRSt Wi Ehsrhangs The pad e

m Qﬂjnay-ggefhcb&@gncgg)'{ ¥&V€F&G§e£§yAlp§n§t%lﬁ BfeYAH@ BN ve means

conveyor neans. ernatively, the band drive neans
magegongwisp pirsh rellans that gintreretatchat opposite adesmif ghesbapd.

opposite sides of the band. Wiere a band is turned

around a substrate to the extent that a weld or other

Whére bARH & thirR8 afdun@RAtsliystiafe akdlexaént e a @feld Hicothelgeim wdld
the substrate, a tab nenber nmay then be glued to the

liep shghtlysinbrprd ahensi afdheersies efithgvahstigic, »tbybenbainpysthes be
. | ying. ' [ -
o 45 o S0P BRLY 5, P b By D) e A Sy e
adhedivk ovandr siebahdidgs efithd iehhdshat atintageb:dirstiynrediforomgethe
to the extent of snaﬁging on an edge of the substrate

welfremdispeondhcqasyrang hatile weldrgaane oY Sie §xbent ag YasgIngen
an}érz]agee BAmd S%%&%ﬁ&qhéy&%ag@ﬁs%sémy be used

pendent

The provision for advancing the band around the substrate may be used independently
of the first aspect of the invention, as part-finished components produced in
accordance with the first aspect may be provided to a separate facility for further
processing. Accordingly, from another aspect, the invention resides in a method of
making a band-driven package, the method comprising: providing a substrate
encircled by a band, the band being defined by web portions joined to each other at at
least one join outboard of an edge of the substrate; and advancing the band around the

substrate to move the join inboard of said edge of the substrate.

The methods of the invention further comprise applying at least one tab member to
the band, for example by adhesive attachment to the band. For reinforcement, the

adhesive is suitably applied to overlay or straddle a join of the band. The adhesive



10

15

20

25

30

of the first aspect of the invention, as part-finished
conponents produced in accordance with the first
w@szpeazoopmy be provided to a separate facilityPEDGB2007/001687
further processing. Accordingly, from another aspect,
the invention resides in afrethod of nmaking a
band-dri ven package, the nethod conprising: providing
a substrate encircled by a band, the band being
mayete appledlp thetabpesmbes heforganpligatian aefdbtabmmeapbes pindithe
t | Qi 0 :
o H e R R e B R 0ot S b Bore
applhctipo bithieniodesibafto slad alhedgeowfhetbhrd.substrate. The
nmet hods of the invention further conprise applying at
| east one tab nenber to the band, for exanple by

In aﬂ&}ﬁajcﬁ\gge@%ﬁmﬂ@ Hveh@d RRcORNHe ifvRhtidExM:RIs ¢ Rakhine for
the adhesive Is suitably

applied to overlay or '
makiingalbind-dxivieoipackaie bha bielndtiveHompadénd Sonepapkagse the machine

cof BRSPS F BTG B G TRBE bR ol Becton,
onbieB bR f¥Etath stdeefadiietiaéaubRihabgearidk afdintRuthdl Fadeand
bef ore application of the tab nmenber to the adhesive

fagerdispesitibn ablead|of apdbettied thg splestrateyvitihraspech o the Feadtdixgetion; a
WS Alon R R ARG 2 SEETAR 1 BiRE BnE SosfFRcada
a Sasiiig e, behind thaaibstiste abefainsHonadingmebipeeites shdt argether
engirqle e BTG REE G610V PR BEE HNSS Il nsBe iqingdaned
pogﬁj&llg floffthe trg}ﬁzhie a(%%(g ?Heg?']é ggﬂ{l tﬁ%ﬂ tht f5fed QERESHtions tto ﬁether

I Sposition a ' the substrate w
defins pbartd that dnhizclbethd sdbstratet fodre; slid anmindjthé sibstrétenn use of the
j,oining the face-to-face webs at a first join ahead of
patkagesubstrate and at a second join behind the
substrate, the joins bounding web portions that
together encircle the substrate between the joins; and
Foa cowinudis/praductionr the iweb doiner andeor jthsi wieidiwisdsr prsfaratdy gove

fromthe.remal nder of : ] Qi
LB NPE b RAT il schllfuE R BURIL IR LA R EpBES: e
weébUdisidengreferdbly meve vitt rasanunctidn) altisaiigh thoa tneotion isisleo of
t he package. For continuous production, the web joiner
PogHbleor the web divider preferably nove with the webs
during joining and separation. For exanple, the web
joiner and/or the web divider preferably nove with
A metdimg/amiotuitorg, head traysegive bokotintlie web jodncalagd the web divider. In

general, therefore, the web joiner and the web divider may be the same component.

As aforesaid, the machine may further comprise a web presser such as a stripper bar
associated with the web joiner for pressing together the webs before joining. That web
presser is preferably movable relative to the web joiner but is also movable with the
web joiner with respect to the webs. Where the web divider is separate from the web

joiner, a web presser may be associated with the web divider.

The machine preferably includes a tab member application station for applying at
least one tab member to the band. There may be first and second tab member
application stations, one station being downstream of the other with respect to a flow

direction through the machine.
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possi ble. A welding and cutting head nmay serve as both
the web joiner and the web divider. In general,

wao bwratose, the web joiner and the web di vi der POTHGBR@®7/001687

the sane conponent. As aforesaid, the machine may
further conprise a web pres%er such as a stripper bar
associated with the web joiner for pressing together
the webs before joining. That web presser is
preferably novable relative to the web joiner but is

Foﬁilﬁgn{%er % Br rLI\gAlgb ¥ thlfé' i f*ohf(ne ﬁfétsukﬁragég"he

i Vi I's separate
foldaignaeans ma;yabnmnes steleastraye pleugs fodding pedewnbie préferablyin

S e TS g M S
onrfﬁémﬁ)rstrﬁtg aE iR shefthte thBGLQBRY Bf thidhide. §Géil PRE R edrRtnay

nber app I cation statlons one station eln
bedimpns&drlmlmupﬁtreamemdtihwnstvwanhofraetsbmnheoara)hfcatmn station, such

hj
R R PR ST 8P Ay 01t i R bgelo the
bagdlbstrate. The fol di ng means may conprise at |east one

pl ough fol ding guide, nore preferably a plurality of
pIough folding gui des arranged to perform successive

The% éjdn'& ﬁt(hf g %ﬁ@&vﬁ%&ﬁ]ﬁ&?&ﬁ%ﬁﬁ btaJ?cia argﬂﬁ)(f fe z§%‘t§strate

noves t I ne nmeans
mzﬁy zﬂﬁobeeékpbakéd aspsthichia fan dmaklmgmshané«almvai pza:khgeb thmmlmnne

appl i cation statlon such that  fol ce
COBBERNBINGHE TRHECHTPER sphiralggicirele 3 hopd éﬁ% 'afg‘dﬁgé’i%
defifled lF‘FwQ@ 6k o;g‘ﬁmﬁa@qg @Qchatﬁﬂé'% aOkast BRe joRY §RboLA of an edge

I nvolving a vanC|ng t he band around the substrate may
of thesmblteate xprags e cuportingrthesilbstrafeowhibepdarmifting the band to slide

S e A e e e T e

subfiaROtodRéVetREjdnY inbBA-dRAKAd eage Hth8 SebstratcAS hfoadshrl thatdrive
at | east one Join outboard of an edge of the

meanp stitablyeconisasa POTveRiIdirdhigllen éorsasipewrw tae fpnd awound
thgﬁﬁﬂh&g'ng the band to slide around the substrate; and
I've means for advanci ng the band around the
supported substrate to nove the join inboard of said

e of the substrate. resaid, .the drjve
In @[f?ezf it theapygitips @f@wec,rsaﬁs&lm ergoog; T fepencs Wik hawibg made, by
wmﬁﬂnﬁg, fonﬁe Q&%f’hp@ﬁﬁi‘@ Qrawmgs in which:

Figure 1 is a flow diagram of the major process steps involved in making a

band-driven package in accordance with the invention;

Figure 2 is a schematic plan view of a linear package-making machine
illustrating the process steps of Figure 1 in the context of processing

undergone by successive blanks flowing through the machine;

Figure 3 is a schematic side view of the creation of a band around a blank to
make a band-drive component, showing how the band is completed by
welding and cutting through two overlaid strips of plastics material adjacent a

trailing edge of the blank;
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W@ Boogs zoopl e,

the substrate. In order that the invention may be
readi |y understood, reference will now be nade, by way

Figure 1 is a flow diagram of the major process steps

i nvol ved in maki ng a band-d®iven package in accordance
wWith the invention; Figure 2 is a schematic plan view
of a linear package-nmaki ng machine illustrating the

pr odégwesst(@pandot(bFirg sekematic planhaewoshossng viccess¥gessi ng

under e. by suc IV | anks fl,.ow. ng. t hr t he
e e S A D AR T oh B P PR 4
cr eghbwingahe fext aidluRcRLiAg skplaattly inovingkie fextt Bladk @6 base
conmponent, showi ng how the band is conpl eted by

vel denigstdherveldmadegnigweghand@akver | ai d strips of

pl astics material adjacent a trailing edge of the

bl ank; Fi gures 4(a) and 4(b) are schematic plan views
shoigige Suce scheimatic pidn wfeactarrespundatgap Figure § bueshbhang a
corresponding to Figure 3 and Figure b) .show n he
otV et donbledlagt el panplinsd et eRh e il o
to kb@@ﬂ;ﬂ@(gai nst the weld nade in Figures 3 and 4(a);
Figure 5 1s a schematic side view corresponding to
Figure 3 but showi ng a variant having a doubl e- edged

wel di.ng a cutt i head that is currently.not ..

or et apPechaR i AL AR Blam ol Elbentu Figues 4@
Vi ewnd ag)bassHoNdhfBow thdddiibleasigdd auttiag tholt 0PFightetS generates
show ng how t he _doubl e-edged cutting tool of Figure 5

genevasteeef plasteselilor matesigki cs fil m material; Figures
7(a) and 7(b) are schematic side views show ng how t he
band may be advanced around the blank to reposition

t he Riglreks7(afFarglf(bpar8 (seljenaatid sBiely)evar showiatpdiomt ihe bandimay be
Vi ews show ng [ternative solutiqn to that of
Fi g@fi&w%wal)ouaﬁigw%ﬁﬁs toEERASHION8hs WeldSischemmat i ¢

sectional side view show ng the application of an

Figures 8(a) and 8(b) are schematic side views showing an alternative solution

to that of Figures 7(a) and 7(b);

Figure 9 is a schematic sectional side view showing the application of an

adhesive strip over one weld of the band;

Figure 10 is a schematic sectional side view showing the attachment of a first

tab member to the adhesive strip applied to the band in Figure 9;

Figure 11 is a schematic sectional side view showing the blank folded about

the first tab member to invert the band and expose the other weld of the band;

Figure 12 is a schematic sectional side view showing the application of an

adhesive strip over the weld of the band exposed in Figure 11;

Figure 13 is a schematic sectional side view showing the attachment of a

second tab member to the adhesive strip applied to the band in Figure 12;

to the acconpanyi ng draw ngs i n wWGCTEB2007/001687
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adhesive strip over one weld of the band; Figure 10 is
a schematic sectional side view show ng the attachnent

wo@Roo1240e6t tab nenber to the adhesive strip appi/G8a0rO01687

the band in Figure 9; Figure 11 is a schematic

sectional side view showi nd the bl ank fol ded about the
first tab nmenber to invert the band and expose the
other weld of the band; Figure 12 is a schematic
secthigial4 & aischomatiy serdonahgide Miewagstaspendingfodfiguip 13 but
adhesj tr j

P gapeiied sand) SRR b IETO LAy Bl REcoR RS HERAAI chifplre
vi ewlestouf thg padkagat t achment of a second tab nenber to
the adhesive strip applied to the band in Figure 12;
Figure 14 is a schematic sectional side view
e o A R R S
s| eevmpbited indipae kdgbowifigdhe packbgd mverteicindrtae ficst and second
sectional  side view,. to reduced scale, of the package
combtRERbeT eﬁe@‘éﬁ’%frfﬁl, the fl5GHG ke package i nvert ed
and the first and second tab nenbers extending from
the sleeve in use; Figures 16(a), 16(b) and 16(c) are
schdngtrec] )l &6(b) awk16ad¢) are pehgoratie aide wedwsiaf@ pagetical welding

cutting head arrangenent ingludi.ng a 1.C..stripper
bar ;m%?&tﬁpégiaf{q%an ensl%lﬁér}% (ﬁ%g%fjggam/lfg%{ﬁ%& lgar,r otary

machi ne for perform ng the process steps of Figure 1;
Figure 18 is a side view of a practical enbodj nent of

a naegHrad7 ior Schematitgplan pemkigd ofary Baskyneg K PeTioring thee

i nv 1.0 o .is a plan view of the machi ne of
Fi gg)?éedeg%s;tqgiogﬁ%r%g is an enlarged detail perspective
view of a supply station that supplies strips and

bl anks at _an upstream end .of the machine of Figures.18
and FABIC AR B8 g PRHCHEH SRR ohaerehpe B ki
downsti£am MeotdABeSWPING isteptiben; Figure 2 1 is an

enl arged detail side view of a strip feed nechani sm of
the supply station of Figure 20;

Figure 19 is a plan view of the machine of Figure 18;

Figure 20 is an enlarged detail perspective view of a supply station that
supplies strips and blanks at an upstream end of the machine of Figures 18 and

19, and a crimping station of the machine downstream of the supply station;

Figure 21 is an enlarged detail side view of a strip feed mechanism of the

supply station of Figure 20;

Figure 22 is an enlarged detail side view of the crimping station shown in

Figure 20, downstream of the supply station;

Figure 23 is a perspective view of the crimping station corresponding to

Figure 22;

Figure 24 is a further enlarged detail perspective view of the crimping station

shown in Figures 21 to 23; and
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Figure 22 is an enlarged detail side view of the
crinping station shown in Figure 20, downstream of the

wWGaEEpl19908d at i on; Figure 23 is a perspective viROI/GB2G0M©01687

crinping station corresponding to Figure 22; Figure 24
is a further enlarged detail0 perspective view of the
crinping station shown in Figures 2 1 to 23; andFigure
25 is an enlarged detail perspective view of
contra-rotating rollers of the machine of Figures 18
and .. ad I . t [rel '
P e e e S
pr oaksmachinpsf Kifures §Rard 19,doeadviand¢ing Bshdordung their associated
illuystrations of Figure 2, starting fromthe
i nt r98et i on of carton bl anks 10 at the top of each
figure to the production of finished band-driven
packages 12 at the bottom of each figure. For

Refemipi direlyge Figures karsh2ghd proatss stepsw Figureslcare barrated byfthe

..the process steps.involved.in i ng. a_package. 12 i

it TR EyE oo gawni fon BF ired o S GrBR PERRT 10 7 'y

ofRFCISHEIFBJ 6 PrddctidDoN @fished Hafd-driveiOpRY des 12 tat ihe bottom of
enphasi sed that the invention does not necessarily

eaglefiginee all of these steps to be performed, either in
the order shown or indeed, in sone cases, at all. Nor
does the invention exclude other process steps that

Fdtavmplemesspthid spect fitatiun willglesasbelallasfdh&proogss brepy invglvad éh
clarity: such operations may jinclude pripnting ?r--
mekiag § FRckpeg 1 W RERURNS ProceSyin 3 sigls mapgfagyrng facility, as

sumliar 59(”11' IQEUIEQPEMEE. ﬁ@@@v&,ﬂ?is%ﬁ?gggged]tﬁat & vention does not

I ment “shown in Figures 1 shows one. way of
necessaily ireygiranlliof sesel stepoto Hegekibened, ritleran feckdegehown of s

. particularly envj ed that. the process sunmarised i

infiRguinSEmE <aiis % Ay S PO eB g RSO PHAT CLsaers Bt

haQP 8E& drRiRted BOR MLHES ARE 23Fbr Breliff £1d dALTP: RAkh dperdtions may
di fferent manufacturing facility, follow ng storage or

inclifuémqémirxg opfugsernising tbe packege bl.®n keserting ap apstiugtigrapooklet into
t . y k
R AR R R R T

Ve CcO nen mal nder
inkestifgdrdiastnanon gboldet ihto L£peRige. a band-driven

It is particularly envisaged that the process summarised in Figures 1 and 2 may be
interrupted such that some operations are performed at a later time or at a different
manufacturing facility, following storage or transport of part-processed blanks. In
particular, after a band 20 has been applied to a blank 10 to make a band-drive
component, the remainder of the blank 10 is folded and glued to create a band-driven
package 12 including that band-drive component. However, those subsequent folding

and gluing operations are not essential to the invention in its broad sense.

Briefly, as shown in Figure 1, the process and machine 14 that will be described
herein takes blanks 10 and then introduces strips of film 34, 36, one each side of a
blank 10 to sandwich the blank 10 between the strips 34, 36. The provision and
relative disposition of the strips 34, 36 and the blank 10 will be described in more
detail with reference to Figures 2 and 3. The strips 34, 36 are then welded together
and cut to create a band 20 around the blank 10, the band 20 including one weld
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package 12 including that band-drive conponent.
However, those subsequent folding and gl ui ng

wWo@p@rarioens are not essential to the inventi onPCTHGBR®7/001687

broad sense. Briefly, as shown in Figure 1, the

process and machine 14 thatllwi Il be descrlbed her ei n

takes bl anks 10 and then introduces strips of film 34,
one each side of a blg nk 10 to sandw ch the bl ank

1%%%%@%(1{@%@1?%&0 34, doygistryaa opths\hlankol) anggne weld
1m61ﬁégﬁatél¥ %eﬁihﬁ BR?BB egbc ?IE: bljé;gf?leazﬁ E)T% frﬁg bciif]et al%?Tﬁg Qifi BE described

indefad vaticrefdarenceitq Bigases 2(gradd 3(b)The stri ps 34, 36 are
then wel ded together and cut to create a band 20
around the blank 10, the band 20 including one

oNe!ted w&s&a ARl shdbeRA e Bked Jﬁ@d@doadahlpme tHe b%nd d@\mwfﬂam is
of the bl ank 10 and one wel d i nmedi ately behind

adyhranedt afo@ind itheeblankp 54 toerapnsdfontthQWIglda mikboR ofﬂmdsngmndl trableng

f
odpft hifak P dtBehsiv b Rads Hirkr ). Bt R s g
thizQedpk&! Thik ABoWa A dirs Gab th&igbdraneh 20a bisst@PanRast apphRedd one
the blank 10 to reposition the welds inboard o

weld afithepandhdO.asshowmip Bigues Ophensupast thaklank 10 mefolded geqund
i BndRee  ByE g Tocke pl e R £l o

othdrivedl®of t;hacbknd 20 bﬂle&fm}pbm ededond tdbemambet soth ashmobintiligér,
as shown in Figure 10, n e blank 10 is

Pacly M3y eéPBUWHDt ofher el HHE igige ifvert the band
20, as shown in Figure 11. ThIS presents the other
wel d of the band 20, whereupon a second tab nenber

Where the ascoad dathmember hsis deerpput kn pesjtidre fiaplolds dre madeastshown

. aof her | d, as shown, in .Ei gur Sec nd t ab

in PP 1 VB OrmEs TR 036 P it the AR 10 iR 806t o

ar@ndSHOwD rhénirg b Ealdstddfinies B & €hdt Bgppoas Kagdfind 20 td drive
whi ch the blank 10 defines a sleeve around the tab

relgtibepposedharosement @ theids mgmigpssiigase. t hat supports the
band 20 to drive relative opposed novenent of the tab
menbers in use. Referring now specifically to Figure

Réferriag miawmpeaﬁ&m}anw«)@lyé Agp tmhehine Ve anbadyigy the @ssatson

car dboar that are general l Ion save for
progssese sardbagd %@ ig thah akeyengraiy olong &2 %b O Ffguts 16
in @ l%ﬁé 519L:§§19ch5 BbIBRE oFRE: @bseltd BndbRNds tﬂ@blaﬁ@ 10. As

acknow edged in theé introduction, such cut-outs 16 are
achhgveladgedkin dhaintrodeyionefucin eutgouts 16 are already known: they define a

relatively narrow neck portion 18 of the blank 10 around which a band 20 runs. Cut-
outs 16 are not essential to the present invention but they are preferred as the resulting

neck portion 18 provides desirable lateral location for the band 20 in use.

The blanks 10 shown in Figure 2 each have two major faces 22, 24, one uppermost 22
being visible in this figure and one lowermost 25 being hidden underneath the blanks
10. The blanks 10 also each have a leading edge 26 and a trailing edge 28 parallel to
the leading edge 26. The terms ‘leading edge’ and ‘trailing edge’ have regard to the
flow direction of successive blanks 10 through the machine 14, which direction is
from top to bottom in Figure 2 and from left to right in succeeding figures. In this
embodiment, each of the leading and trailing edges 26, 28 includes the base of a

respective one of the cut-outs 16.
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rel atively narrow neck portion 18 of the blank 10
around which a band 20 runs. Cut outs 16 are not

wez®entdosd to the present invention but they aP€I/GB2007/001687

preferred as the resulting neck portion 18 provides
desirable lateral |ocationlfor the band 20 in use. The
bl anks 10 shown in Figure 2 each have two major faces
22, 24, one uppernost 22 being visible in this figure
and one | owernost 25 being hi dden underneath the

n L, \Y L '
A SRR Sl 1 s sty 82 RGN e D REH R ATy
spa&d if rendversewriehtedeti sgh eltty eeird gl itlésdntludipg eltgit-onavie are
regard to the flom1d|re%&ﬁ$n of s cceSS|ve bl anks 10

ortheeen ko tha dlowetifrctien- e bigaie k0 may Desvties dromy Bsregnepeple
f f
cofEQ b oo} IS mecfific of PN 2o whRMARG 1h fre acked tobe
dispeastidrigpratict darteidgésoge bglgas afZ&gulaertamam thethe tbwredase of
a res tiye of. t he cut - out . A succession o
orignizfet ths b 3P oepbly roe bR e s
holi’l‘%bﬁlgl PlhtteURdth mew@&%st fact PRPENRA DR DFRdIA V@l caNdbwn,
hat their |ong sides including the cut-outs 16 are
altbpuglo@@mentabom ksenot egp@ntaiily ect i on. The bl anks 10 may be
supplied frominterchangeabl e cartri dges upstream of
the machine of Figure 2, in which blanks 10 are
T}&ttﬂzﬁik@d Otafe dagricll thivRigh @itk fhﬁ(ﬂﬂﬁd hevcahdridodge privagy dynveyr
regular intervals in desired orientatiaon. The

3Odh%frﬂ€§’5 {re fyHlayidihappigr mgn pfﬁaab §hank 8 opgeted e thepffsst neck

e
A S A R R U E A R S A

knowmen thaise alilledsinrtb¢ are ssdateinat exclhled ifioanths iv@ntioe

carried through the machine 14 by a horizontal primry

conveyor 30 that grips the full-wi dth najor portion of
InSRCRuE-8Rip1iLed SiRARAE view §i8g@t hS@b bAKK 10 8Fetsh8#Wn b beifig

vacuum conveyor is preferred, aIthough ot her conveyor
caprisalrtBronigh thetfetlt@rmwhmml 4 byos singleichptisdions PTmEryzgonveyed.
Wﬁ{}%#@é{tpﬁ% 1{:? f [ ?orrq %uggesksq}éz\iletv%g E 10 sﬂoé@ ‘faiottthe rebelased once

thddara mﬁdam@mﬁolas v&m Ibe gvidarit'td etbsé kmnetgim thé1&rt €t tHeeblanks 10
machi ne 14 by a single continuous prlnaré conveyor.
Maphhg RASSYSEIM PP ENVEROT ReaRs Qo rRoteE AS thgy JBdergo hegrocesses

th?tl v@i'ﬂﬁ)‘% d%gcrﬁ)@@ H%:rg,mg 'fﬁdep@ rs%e%ﬂér?éél BOCE tl&fﬁf%c %M]?l%féged n

control, 1t e evident to those
Figures 1 laml 2 hay belisteksptéd), to be completed after an interval during which

part-processed blanks 10 are stored or transported.

It is also possible for supplementary location means to be provided at any stage, such
as clamping means or pinch rollers to press the blanks against the primary conveyor
30 during the folding steps. Those folding steps could otherwise cause the blanks 10
to slip relative to the conveyor 30, as vacuum belt location is relatively weak in shear
under the moment loads imposed by folding. As the provision of supplementary
location means such as pinch rollers will be routine to those skilled in the art, such
means have been omitted from most of the drawings for clarity. However the
embodiment shown in Figures 18 to 25 employs supplementary location means which

are visible in the plan view of the machine shown in Figure 19.
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may be passed from one conveyor neans to another as
they undergo the processes that will be described

wegoeilzro9d ndeed, as nenti oned above, the proceBGI/GB2007/001687

summarised in Figures 1 and 2 may be interrupted, to

be conpleted after an intedVal during which

part - processed bl anks 10 are stored or transported. It

is al so possible for _supplenentary |ocation neans to
A BREOBHABY VABHIREONYRYOT SRARS Pagalleh toaarid Spassdi frm thedtunasy

oo A0 36 MGG ub e eTREK pOfiohs FO6PURBMAS 10 WS PRATE! Y
posti@p aresupbotteal dndrgripped bythserintuey boravelysr 3D The sedongary
oS e SRR et SRl bRBShA I o
th(‘l: fﬁﬁ’x‘ﬂ%@ogye}fo?bg,' $36h HABedcRBIAKAYIiS sipoRtEd RHBR RABALRT Y

ocat 'on nméans such as pinch rollers wll be Toutihe
hotigonthlqdanesdsiif travdlsithrouplethgmagchingdd. means have been
omtted fromnost of the drawings for clarity. However
t he enbodi nent shown in Figures 18 to 25 enpl oys

WHHRELRABMAT Nsd QCFikhRrB, BRa dRniiéil §t|i*i£_§l3¢, 36 &f fdxeblé pladths
pl an view of the machine shown in Figure 19. A )

filmease Auamnyfrara ceppstivencady %, 492nd derstosareliingland gutting station 42

. fr [ )

R P a bR, A pal O OGS

in algen&hipphorizedtah pldn@aboyp etk Uppet free2d ofithy blaaks/Hyatd ig0.

The secondary conveyor 32 defines a drive surface.in
alighgentytih g«sﬁ@?@qryow& thgilﬁ blpnigs) 1 & 1qwet sigp S6s felan a

paPiifeBhYe Lgfefeymé%wé%ce% lqufblf&ﬁaamarﬁéq@ H%h@&:ﬁ tHOblaSks 10 and the

supported i n that generally horizontal plane as it

setandee conv ¢yoo 3G HI Hesecandatyi qoavdybr 3Rithdrefoes grpsibelomenstrip 36.

al.so to.Figure 3,.t identical stri , 130
TigER et o Helrocicnfd wieh i ieE B patiohs e pEis SIS L0 prghus
is #BalighheAnWith 6 dpPertstiy® B 4livieh RBdeSUpdriitgs B GHthOBladik 10
the machine 14. Specifically, an upper strip 34 is fed
sapdyrighgddhetyeent the stripedd.dior Eeus, enly thyuppeg stpigr34|is yisible in the

B R L C Y s

of the blanks 10. A lower strip 36 is fed in a

paral l el plane under, the | ower faces 24 of the bl anks
In praches WenstenthBag)taingdsin{be ABS Priensapins Mmea)s W) o fe

w%&% THE RS RIREY 4L ARY 8N Rfoni rh&Rs BER! eel ohiRed f26m Figure
ower strip 36. The lower strip 36 is also aligned

3 ofi thtrdtaivengsdotkel raty thubarsexb8ipdyf istshew i irathk smbodiaredt ofhkiigures
18 to 25, particularly in Figures 20 and 21. The tensioning means may brake the reels
38, 40 as they rotate or, preferably, the strips 34, 36 are passed in zigzag fashion
through tensioners before the strips 34, 36 enter the welding and cutting station 42.
Such tensioners preferably also define a reserve of strip material whereby the reels 38,
40 can be replaced without interrupting the preferably continuous operation of the

machine 14. Fly splicing of strip material is possible, albeit with rejection of some

packages 12 during the changeover process.

Figure 3 shows a retractable welding and cutting head 44 at the welding and cutting
station 42. The head 44 reciprocates up and down in use, in this embodiment with a
box motion as shown to suit continuous rather than intermittent movement of blanks

10 through the machine 14. On its down stroke, the head 44 bears down upon the
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is in alignment with the upper strip 34, with the neck
portions 18 of the blanks 10 sandw ched between the
W@ R007p2903%, 36. Thus, only the upper strip 34 PGI/GB2007/001687
visible in the top plan view of Figure 2 as the | ower
strip 36 is conpletely hiddédn underneath. In practice,
tension is naintained in the strips by tensioning
nmeans upstream of the wel ding and cuttig& statjon 4

2.
uppeestiip A4 icloseligehind 95 upsiramid die tEling edgefol dia tEck ppdion 18 of
. i ' o i "
+ Bt U5 PHLAS Ope LB S 0a R PRI S ik
shbivg lﬂ[eﬂﬁwﬂﬂstﬂpl do Bls?]z raiddieagamssthe nppeg striped s thimynal baleehitved
reels 38, 40 as they ratate or, preferaply, t strips.
bysmosieny i faelavivin S Bieye) akebetiorths g‘i?éﬁ“‘t Shbahafers
ndefRh&art he strips 34, 36 enter the welding and cutting

station 42. Such tensioners preferably also define a
reserve of strip material whereby the reels 38, 40 can

be repl aced wi.t t. inter [ . f .
TR Gt SPPEOPRY e e bl e RoTeeRs R i pgpect
toQhe BEW dRedBINARioabh the RRRfcl4endah PRrallelMb tHe pl&ies 6F iHRRtrips

f sone packages 12 during the changeover process.

34?:39 as tineﬁ pessdllmuah thetwelding loh cwikingl ftaoradd Byuvay efexaeate,
44 at t [ ' ' T -44.
the we?cfm%ed%[e% o‘fl khna ﬁ%&] gg %% %1 inarﬂg o?b%ltdﬁﬁ)lpﬁ i%\édtgi_g% dlnﬁlgﬂstlélhd' is

reci procates up use,

ndbdictifical bBOX coméntyrpréferreddws alsd prefeired; dt notwsseatidiathhethe
than intermttent novenment of blanks 10 through the |

weldugicdge a0t thp headsi4iis Wb st stecl e preg o maeagagtedavith

. . I .

P R e i Sl H e oD argp S BRI s to

PTIEE wilhbke gppesse® thbekillppeadgtrip 34 into contact with
the lower strip 36. Figure 3 shows the |lower strip 36
al so rai sed agai nst the upper strip 34; this my be

WRSH HRMRE WM ¥ 3B loe tiRMehd 44 PRkses figNppensttiP 38 idtb Qoritadt
opposed to the head 44, although this is not

wigls therlever stripThe thewppen airipdd iafisstly ayaldnd thdwtlewewripphgt that
edge 46 .th liges orth I i

o e BRI RO i PRSP g

whieh bhe upd e iesStefdion Mahs bkipp 34,36, TBE 1ased freyutpasivy-protruding

t hrough the wel ding and cutting station 42, B f
weld 4 Brereet fiee IRBFRHipS St aerelf b e aiee sreepkaieHlimicip:
¥, v SR FiBmthEpflcedifit et dTRAR}OoIn bPihE HeaPhd kh ARIrighln

I's currently prefterred” It 1s also preferred, but not
FigeieenWedding tindituttigethe strips 34, 36 in this manner completes a band 20
around the blank 10 and frees the blank 10 from the strips 34, 36 that remain attached
to the reels 38, 40. The weld 48 also becomes the first weld 48 that will define a band
20 around the succeeding blank 10, which blank is not shown in Figure 3 but is shown

in Figures 4(a) and 4(b) to be described below.

Details of a welding and cutting head will be described later in relation to Figures
16(a), 16(b) and 16(c) of the drawings and particularly in the practical embodiment
shown in Figures 18 to 25.

Referring now to Figures 4(a) and 4(b), these show an advantageous refinement of
preferred embodiments of the invention, in which relative movement takes place

between blanks 10 and the surrounding strips 34, 36 between one weld 48 and the
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wel di ng edge 46 of the head 44 is of stainless steel.
The edge 46 may be coated with PTFE to resist the

wa@ewamedoad i on of wel di ng residues. A wi de rangeCDB2007/001687

alternatives to PTFE will be apparent to the skilled
reader. Wien the hot wel did§ edge 46 of the head 44
presses the upper strip 34 into contact with the | ower
strip 36, the upper strip 34 is firstly welded to the
nexb sy Widlihej gy phigedt thisyglativo By eraent At hBAININEPaRes. dherféyst of
I -
wEERR Bt ol B BHAT20 15 SR T ELGIGA R dccR Dot 5 of
thd blagik [l @ and theascaadtiofiarhidhyis pr @t ncecthe gumbérthf48:1dsetdameno
the joined strips 34, 36, parallel to the trailing
avgylgrasty ok the stEPARKed: this may be seen fromthe
precedi ng wel d downstream of the head 44, to the right
in Figure 3. Welding and cutting the strips 34, 36 in
Figime 4(ayshowes thecapk sitemioa abandg@® Jasogridr thherdskmslof #Gecond,

and,frees. t | ank, 1 romthe.strips,34, 36
suf i PR B b 2 se SR 0 e iy
wdlging AR clithifg tHroSdh the bderfhid §d=1§§ 303kl alHefd i lide BEBithatdd
around the succeedi ng bl ank 10, which blank is not
clesebilrehing arjugsireangofibe trading lgdgenofithe mpaknostion&9f thafdlank
4(p). . | bed b - ' f .di
18t bi Be RSl T PP <Ml BA e et i oAFLfk S0 fe
leddigiedpe of Bemeck poftioh 1810 theGeconddilartkniedbd Thatigag $s larp@ly due
particularly in the practical enbodjment shown in
to thefipmhinerdgdepth afithe ppiased syiutsolf thef defige theieal gyrtigpgy18 of
4 e show an advant ageous refinenment of
m%é@%%ﬁ%%%§§%bodinents of the invention, in which
rel ati ve novenent takes place between bl anks 10 and

.t he rroundi ng strips 34, 36 betwee ld 48 an
FiIE ARREhORE g er 10 B phich ot Wake R Besy tEaBHe
rela@%e 10Me BRipE 3P WIPRAIBSblahlel ofdnti$he Qfipy¥Y, BB allSarce tdpReer €

that the band 20 is a close sliding fit around the

thypagh thsonadhine 11g susth thatdhdleading edeeafdhe prek pediond 8ot the
[ IS I I | ;
M S Sa PR e e U
Fig@oe(®) Abahd 200 s theh be @uiptet&] arsaivetht séconbdlqpkdsebge
of a second, succeeding bl ank 10b. Here, a band 20
weldiggand quping alongthegut ige 59 as wIBIEEd by wel di ng and
cutting through the overlaid strips 34, 36 along a cut
i ne 50 situated
Relative movement between the blanks 10 and the strips 34, 36 may be achieved by

running the primary conveyor 30 slightly faster than the secondary conveyor 32, the
blanks 10 moving at the speed of the primary conveyor 30 and the strips 34, 36
moving at the speed of the secondary conveyor 32. Such an arrangement is preferred
in the machine 14 of Figure 2 that relies upon continuous production, although other
machines could achieve the necessary relative movement in different ways. The speed
difference between the primary conveyor 30 and the secondary conveyor 32 may be
varied in pulses, with the speed difference being increased to a maximum after each
weld in a manner synchronised with the arrival of blanks 10 at the welding and cutting

station 42.

The relative movement between the blanks 10 and the strips 34, 36 between one weld

48 and the next ensures that the welds 48 are as close as possible to the leading and
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cl osely behind or upstreamof the trailing edge of the
neck portion 18 of that blank 10a. It wll be noted

wWo bav/12deer e is a substantial gap between that PCI/GBRGVE/001687

50 and the | eadi ng edge of the neck portion 18 of the

second bl ank 10b. That gap!Ps largely due to the

conbi ned depth of the opposed cut-outs 16 that define

t he neck_portions of the planks 1 10b. i ur.e.
i i 28106 R L, PR P hing RS AL B Rt
aréxga tﬂéﬁe gﬁptl(ﬁldl\mﬁgblﬁﬁ 6.1 A furltRer bR A% 1t 9§1u§éthe?t§mﬁ>%r

the blanks 10 and the strips 34, 36 advance together
oftvieldsuegld espreiatimedpyed waste ofitHe striiamatehiel. [rethak regarddthe cutf-outs

t he ck ort on .18 of .1h d bl '
164§t BB R SrebisReripR oF of g Ry B D estng el Bes e Rse aitpgut
reBUE moNeriéf BeRveth @He blzﬁlkb a0Gnd Q)er@ﬂpst 286 ReWEIA TRt @bRfletes

around the second bl ank 10b di ng and cutting

onalb@m@Z@ PO LIS sone ohard ekl oftinesuppeinghand 2Dy Btead,
wl?awe oulﬁ %ev & C?S%ly A %ﬂ? k]h%n lﬁ%{ Qte%gpbét\ggen tilg)éeo&elﬁs 318% be

e acC e conve

wzfskdle}hMt Wasté Bibetthaoided ﬁ)rs‘eesmﬁa rand e@ﬁmmtals Qeasdsrfs;ethe
bl anks 10 noving at the speed of the primary conveyor

map pegldern fchast o 1;9§d134he sestrEpichgl BranaoRBEERroetsstlhe
handl e G LRY éﬁ? ﬁ%@%’(golgﬁe&frﬁ@ﬂgm léxsand SO more

preterred int Figure 2t relies
expmﬁwmdtpmemmﬂy,dessdalmbﬂ@n, al t hough ot her machi nes

coul d achi eve the necessary rel ative novenent in

different ways. The speed difference between the

Td’ﬂlhﬁ@e[té’ t}fé%é/lﬁé’rﬁ bf Istd Gd{g&ﬂéﬁs saspmafr(bé) RISt BEuREY3,
|

be varied in pulses, the speed difference being
4(randetile)eunt slmvaam@li@nmjm ambedmmé WIthellltdeluahV@mm@ﬁ between

rrival f ank
RGPS AT U bF 6 08 bl AOSP a8 RBlnb e
wdlgingred clthigg Béaﬂmfﬁ hadtveonphralie eSgd’sl%S 43% Sp&ﬁadhﬁﬁl\t\@lfi’ghtly
one weld 48 and the next ensures that the mel%s 48 are

lesgdhan the galaéetwé@sﬁhs treiling edpe2§ abihe Agst Q#?dlhlé?ﬁ pRchHhedengang
ed%@ 26 BF h% eédﬁ? _bginﬁrll% s Qlekﬁ%hd the rﬁa?%élxﬁécﬂ:%lrgﬁ‘l@gxe&%ly by

8¢l 66 8l it around the neck portion 18 of
th¢ headbt4anlong@wo ;Qarfalleltdmefinctxém)a;‘ 3Qb, bge $@b ¢0emhlcielg dteand 20

ar Qi e it BT 0n 1 ‘PP Bet s Bt afe b o fend AF

arG&fd tﬁ@ sddBfd BRAK 101 'Hdv@%rl theabsdig aicelkf #Mste k@ HaRkteal
chal | enge because wt out
between the blanks 10a, 10b, which piece must be removed, handled and discarded.

Returning to the embodiment of the invention shown in Figure 2, when a band 20 has
been completed around the neck portion 18 of a blank 10 by a second weld 48 as
described above, the blank 10 may then continue on the machine 14 for further
processing or may be removed from the machine 14 for storage or transportation
before further processing takes place. Whenever and wherever that further processing
happens, the next processing step is to turn the band 20 around the blank 10 to the
extent that the welds 48 lie slightly inboard of the leading and trailing edges 26, 28 of
the blank 10. Tab members such as blister packs may then be attached to the band 20
using adhesive applied over the welds 48, which reinforces the welds 48 and prevents
the welds 48 snagging on the leading and trailing edges 26, 28 of the blank 10 when
the package 12 is used.
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rel ati ve novenent between the blanks 10 and the strips
34, 36, a weld that conpl etes one band 20 cannot al so

waemva2aso the first weld of the succeedi ng baneCRGB2007/001687

i nstead, two wel ds woul d be necessary, and the strip
mat eri al between those wel d§ woul d be wasted. Wil st
waste i s best avoided for econom c and environnental
reasons, the nmain problemis howto handl e the waste
material in an automated process. |f handling waste,
IntaH %umm oY lltdls 'ng%\ééatrﬁ‘m é’et&'ﬁmﬁ’éﬁe F@:r afiorlf Qf%la %loaﬂl$ with
nore expensive ot ent ess relirable. To
resﬂebtbts lﬂteﬂltaﬁhﬁgl endtraibhge Bdgmﬁ 2023 &, is Hiegafm(esieﬁrab&( thpt thadvelds

b d to Fj 4 d 4(b), but
%ﬂ %@%3?1 k?tgebéﬁvg&al ﬁi‘g f’yvﬁatlﬁ‘éf}? dngﬁSP %\@é%ﬂiﬂw
le\Ag}sg@%fb Ifeﬁl%vpd ﬁeﬁﬁhéﬁlaanqe w?or%wragpor%s;&t Jvﬁlemg%ause

to the next. In this enbodiment, a wel
thcbmtdi Ago sbpdrogind theddartknd). prathad ﬂegehrdetdig eastlzlleSltWG bf the welds

PR B lsaios Yoy e ERRer ot Ao S BHody 4FRR 20 Sannst
ang@laﬂmagerﬁaﬁ Grodd ®he AR pSRLANG JTtiR K adiON), praventivpl rsistand

cuts may be nade sinultaneously by the head 44a al ong

whiglongsds &t besgvereome hafers tl@@laalnd%tyan shde Berby.ddwpl daring gtogage
AP B0 e e B A Ao 30

esbéoaamly wiHh. blhikea v afe stidked tesibividhsh@apbdated binds@9tbetween
ip material between the bl anks 10a, 10b, which
th%b@%%3HM§F H¥a¢keoved, handl ed and di scar ded.
Returning to the embodi ment of the invention shown in
Figure 2, when a band 20 has been conpl eted around the
If theglosipong ofdthe $81dsf48awdpt ardlipTftorbshear isriaboutbewtl gost@ormsnot

escri.bed above,. the nma he cont nue,on t
oniE R R AN ORI e Res 3F be ST i ey e My Bt
mitemxﬁdﬁfd BEGKHIN & thie h St afid CfcadOw e It'b@ﬁ&spébhte%t 4r8tind the
before further” processing takes place. Wenever and

leagding anddrailingedges 26, ﬁ@rof@w@éslméuhlap petreeuldiaine ipexupt
C ing nd 20 around the
nﬁpﬁhﬁgﬁﬁg gﬁFﬁgng%P L&?Hg?hpﬁéhaelds 48 lie slightly
i nboard of the leading and trailing edges 26, 28 of
the blank 10. Tab nenbers such a te acks may
For therpuseosss 9%@%?&?5?@%0%“ [SrgermRy ¢ ﬁ%ﬁ thagléa#eﬁq ratigpedn g
m&hile lt4rk% MR S A8 20M3h 6B nirfé i Bh &R bakWe! Rsfefdcard

prevents
therefore made to Figures 7(a) and 7(b) which show what happens downstream of the

welding and cutting station 42. Figure 7(a) shows a blank 10 encircled by a completed
band 20, the band 20 having welds 48 initially outboard of the leading and trailing
edges 26, 28 of the blank 10. The band 20 remains in contact with the secondary
conveyor 32 whereas the blank 10 remains driven by the primary conveyor 30 which
moves slightly faster than the secondary conveyor 32 as aforesaid. In consequence,
the band 20 tends to turn around the blank 10. Once the initial resistance caused by
the interaction between the welds 48 and the leading and trailing edges 26, 28 has
been overcome, the band 20 is driven around the blank 10, clockwise in the view of
Figure 7(b), to the extent that the welds 48 lie slightly inboard of the leading and
trailing edges 26, 28 as shown. The band 20 can then be disengaged from the
secondary conveyor 32, for example by locally releasing vacuum applied by the

secondary conveyor 32 or upon reaching the end of the secondary conveyor 32.
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the wel ds 48 snagging on the leading and trailing
edges 26, 28 of the blank 10 when the package 12 is

wa@s®di12909@n aut omat ed process, it i s necessaryPCDGB2007/001687

determine the |location of the welds 48 with respect to
the leading and trailing ed§es 26, 28. It is therefore
desirable that the welds 48 do not nove until they are
deli berately caused to do so, especially where the

bl anks 10 are renopved fromthe nachine 14 for storage

THRE, i&]mg@@e \eﬁfbsam%yomumem&l 9@% ﬁ@léu?es% '4F>a), 4(b),

aroun he b ank 10. In this regar
7(masidt7i(lon thefdifif¢rentved spkedel 81 the phiamrylaraf setdrelatyeadivegpradd, 32

eniih et SRE Bt O it Roufa BRE thabRrBatisiea el

st @akkian l{ind19pt1rﬁzﬂ@5;%§¥tioﬂ9 tHeBPd18S AR fiHes Bro@@@gx% to be
overcome before tthe band 20 can slide freely hus

duri ng storage and transport, the welds 48 are

unl i l,i n1the|r i,nitial, out
Figftet @ tnd SaZaiol AfoRiR WS ceahy %nﬁmgf’ae‘)%arn@%?tam%‘dah% blanik 10
to $é}i’d)di\t\fbﬁ lthd \laadsasg Qf tllé Edde beroenteOrobtingealers fethat aipsge e
the stack. If thengositions of the welds 48 were to

bagd 20 abevsrandhelow the blank10sad prsdex dhgrgplar a?ﬁé,tiom‘bfith%hmﬂ 20
t
o YU R hybl APl Pl

rollakewlsicls ate partttutarlydHestwatedrie Figurb2hds ac ut eI y arou nd

the leading and trailing edges 26, 28 of the blank 10.
Such a set could also interrupt snooth running of the

9 ROwRhO NIVt RNppHOa toFRE bmﬁzwepels&sf 1€ welis18.

escription, it is assunmed that the blanks 10 conti nue
Therstrith®4 iseacteiuhks-sideddabe nhpressvec-bensiive @dlecstyefer pragised

U T TN ST N AT

tatD WEh fraibep56 i a4RIHllisteg padktnSkihth Bga 1at1 k®the4dhesive strip
Figure 7(a) shows a blank _10 encircle a conpl et ed
54*0%130»2@ in Figareddn i i9gspaossiie. wad a1y bg PFfifPTt“?daler)ﬂ esive 54 to

oo cH ARl e 0 5 A FAARSsE AR Spp R e
54s eciangtagsyd ontn\tleyleend 3P svubleﬂm&&letahhaesbjeawkrm:ﬁ)theeMd AS.

driven by the primry conveyor 30 which noves slightly
faster than the secondary conveyor 32 as aforesaid. In

A&}QE‘@@% Q@t@maﬁ{;@% BanshiRA ih At stRi-bdHdYoRh %f]gxatnﬁﬂe by the
Once the initial resistance caused

apphca’uon of a line of hot-melt adhesive or an array of dots of such adheswe The

embodiment shown in Figures 18 to 25 contemplates such a solution, for example

parallel lines of adhesive dots applied parallel to each weld 48 with at least one line of

dots being disposed to each side of the weld 48. In this way, a tab member attached to

the band 20 bridges and strengthens the weld 48. Heat sealing and cyanoacrylate

adhesives are possible alternatives.

The blister pack 56 constituting the tab member in Figure 10 comprises rows of
blisters 58 containing capsules or tablets of medicines or vitamins (not shown), these
contents being dispensed by being pressed through a foil-covered base of the blister
pack 56 in well-known manner. The blister pack 56 also has moulded-in stiffening
formations 58b along its edge aligned with the adhesive strip. The stiffening
formations 58b help to prevent the blister pack 56 sagging when slid out of the
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the interaction between the welds 48 and the | eadi ng

and trailing edges 26, 28 has been overcone, the band
wWQ@Qo00782990 ven around t he bl ank 10, cl ockw se iPCT/582007/001687

view of Figure 7(b), to the extent that the welds 48

lie slightly inboard of thd9 eading and trailing edges

26, 28 as shown. The band 20 can then be di sengaged

fromthe secondary conveyor 32, for exanple by locally

packagsalds prfl ceacieuircappiformedpyith the bhewsdal e #dfpingdermations
r 1 up reac ary. -
S I4PRR S BT R F RSo el G BER YR BRAY E4ong o
mzrhfb?mcainrbeczipiguécE& tBe be{dad0, in4dgameTdrithtation ad {He)firsttister pack
ifferential speeds of .th rimary and secgndar
56 dhipeyidras explained inmory detail bfles ity Iiegqrwe fo Piggre {glowever,
B RLAAHAS BuldMolp ity B BT Sglurt bt ip ppposie
towkedt ov$ theirstarb menmtbker processi ng. Figures 8(a) and 8(b)
show anot her way of advancing the band 20 around the
bl ank 10 to reposition the welds 48, in this case by

R&CH M Pack nghlrég 1284 b &the n&a prdtats Ane ageappheatidavd twlirst
above and befow the blank 10 and i ndex the angular

blistes pa¢kodd isflolding abanidhatdblistsr pack Yoo dnvertrthe bande pldingHa

nbodi ment shown 4 n Fi gur to. S I A

sofEPRERLE SlorP bR e RoAg g o0 ER 68 R gt oo
the passiig@ildinks 90 95 ehey R ek itheem sdhinedl 45 4achpplidetstinglotdted

band 20 over_ one of the welds 48. The strip 54 is a
sugersevely dnwadly talectamotheriold; dn cssenes; thew@lsgﬁ@@fw%s 60,
e P Ry S Gled) e ARCaLes AR 411
candbobel blatksdlich as a blister pack nmay then be applied

to the adhesive strip 54 as shown in Figure 10. It is

al so possible, and may be preferred, for adhesive 54
Fik@reReshd8 B hisfplt fRedtsBeof Adu JREBIA]; A%0, §B 64l betol RRieve four

%@ﬁber 56, gﬁ%h t he aé%??ed.adﬁgggie 54, to be pressed
folsist morenieldsamay tROnesershrytin atacti¢re Eaethlelank &0 svuefierably prie

wel d 48. hesi ve, £ erpat.ivel v. ke l '
crfof ftord DRI o SRR B o BB b Bnfiyea
to@rdatdhaff fohded-coRlets. THE pouYIE fodding guides 6Y, 6Qf 64]BoInDf be
such adhesive. The enbodi nent shown _in Figures 18 to
movabiglatespiy tareconiiguns the wathing Bhior ddferentlysized Banksy | el
l'ines of adhesive dots applied parallel to each weld
48 with at |east one |ine of dots being disposed to
Theeafirist slodigh folditgguide b lii8an edgetportsonizB/of the blabk e bbede the

ﬁrasltt gl?s(t:er}%gclg 96. That edge portion 68 will become a side of the package 12. The

second plough folding guide 62 then lifts the neck portion 18 of the blank 10 together
with the first blister pack 56 attached to the band 20 at that location, folding the blank
10 about the first blister pack 56 such that the first blister pack 56 is inverted and lies
upon the adjacent panel of the blank 10 as shown in Figure 11.

Inverting the first blister pack 56 as shown in Figure 11 also inverts the band 20 and
exposes the second weld 48 of the band 20. A strip 54 of pressure-sensitive adhesive
is applied over that weld 48 as shown in Figure 12 and then a second tab member in
the form of a second blister pack 70 is attached to the adhesive 54 as shown in Figure
13. For economies of scale, the second blister pack 70 is preferably identical to the

first blister pack 56. As mentioned above in relation to Figure 10, the stiffening
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the band 20 bridges and strengthens the weld 48. Heat
seal ing and cyanoacryl ate adhesives are possible

wa@bdoenempe ves. The blister pack 56 constituti nBCT/B8200a/001687

menber in Figure 10 conprises rows of bli'sters 58
cont ai ni ng capsul es or tabbkets of nedicines or
vitam ns (not shown), these contents being di spensed
by being pressed through a foil-covered base of the
fotmdtiohe b Stpefitke SSondbier pakk Galsoraenve as a Fpaseibheretsy theack
56 .also ha ul ded-i.n .stiffeni formation b al.on
seqopd DuRGePatk i g Pog e e 2 a0 Biepipl O fndlith & 809
ﬁr§ttm'fs{e€gadk%f, e EPAdeP AISovPBP f6reh® dépsth BF Gié@Nibteks!BS. hisst er
pack 5 .sagglq? when slid out of thepackage 12, and
arrgpgenirat isauefarred beogase whantthe nackol 2 is opengdzg showein Figure 15,
tJa.ffeni 0 ti.0ns ve. . s
ool TR SRS BTk 7R Bt UGB e
pobsible ieBagte theCspacdden afhpt wek, far ekbaplearich 26rip of fdaen smie on
orientation as the first blister pack 56. This will be
oppesiteides avithprepsyrg-sgatithys adhesivey wi th reference to
Figure 13. However, the second tab nenber could
alternatively be applied in an orientation that is
Thepaoisigt & 2 iocdniydétedfn Figereflidrghere amotherpianel.of Feftdanki Hyis

I ROGETE SN TR
bIAROME to (cRate Dbt eD. PRCKackRid 12 ik Merbadyl¥er Bngk sho@indh Ng

I's achieved by a succession of static plough foldin
Figue d&sn ebichalx paskageshbhasthgen ivvertehond angeof tapsdistey pml"é%l@las
10 th | ow t h. t ' '
begapfiid LAt e e 22 4P imas RGN erb R PSR P iseye 72
in 11 (q)é)oéiﬂ: BRILAHCEHy vittae opthewghd Do kerregtingihd bistéOpackR56, 70.
64 6 are ranps, preferably of hardened steel to
resi st the abrasi veness of the cardboard bl anks 10.

S EYRIRE 03150 0 0 A8 S B ) Siens .
Infp@d)(?&)fnﬁycdpetem}tga gsmasyfound thataoerelyepreSagia dnglakeat@l welding
preferabl. recreas or scored t ase f ' d
ol 866 g S ek Py PEFGe iy BUTEREIE Ao et
to ?ﬁ@di?ﬁcfuﬁg JePreSRR:StherthE sitipeuaBd RrdiRge GUhE RGilAR edge 28
62, 64, b6 may be novable |laterally to reconfigure t%e
ofreebddriknid). The embodimenieshenn|iy Figuzesd o6)aHiB) amhio(¢)itherefore
Qo oS 0o Q8 BRat i eloBifly SRARRRY b Rlabfh F
relative vertical movement with respect to the head 44. The stripper bar 74 is biased
downwardly with respect to the head 44 by a spring 76 around a rod 78 that supports

the stripper bar 74 for sliding vertical movement with respect to the head 44.

When the head 44 initially shown in Figure 16(a) moves downwardly during a
downward stroke, the stripper bar 74 moves ahead of the heated edge 46 of the head
44 to trap the aligned strips 34, 36 against an edge of an anvil 80 under the lower strip
36, opposed to the head 44. This state is shown in Figure 16(b). Continued downward
movement of the head 44 compresses the spring 76 between the stripper bar 74 and
the head 44, allowing the heated edge 46 into welding and cutting contact with the
strips 34, 36 as shown in Figure 16(c).
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first blister pack 56. That edge portion 68 wll
becone a side of the package 12. The second pl ough

wo ododitzeogui de 62 then lifts the neck portion RGI/6B2G0Me01687

bl ank 10 together with the first blister pack 56

attached to the band 20 at 2lhat |ocation, folding the

blank 10 about the first blister pack 56 such that t he
irst blister pack 56 is inverted and lies u

It *é{d} bergied Pahide hS@te@ pdgastOap kecetyed n & Howgh %Ofptﬁa ﬁﬁ"él Sﬂand
thélt'%\éﬁt{a&' gadvddignd héa?]it44bigg3ﬁee%w§ﬁ&‘gh s 16t RS Welti & 0}9 uhe

also Inverts t exposes the secon
thavapll theStrifs 3uh26,varich 26 .supposted iapoedthefrough 82 by virtue of their

LT T
anH '?het RE1iALEIPDR F tl%ﬁ@l‘ﬂgl ®lsb $Ha® theRAQH 48 Cart Be ALIALNGECHS

he adhesive 54 as shown in Figure 13. For econom es
th@blaslcail)espQSh@lfsecond blister pack 70 is preferably
identical to the first blister pack 56. As nentioned
above in relation to Figure 10, the

AStighfeasid)how akid 108 4284tH0iks 4sbetifed arfpdbas TLmopackitl §
al so serve as a spacer whereby the second bllster pack

boxanetion t suibpitinaeus Rrodursiop amtie amchinetlfe Thggpyil 80 must
I‘eé; Hog%g ﬁéﬁ?cglrtﬁﬁrhté I?%g!n fit td]fl Q‘Ln;l]e?l‘i %thQ?ééfE%allsegse.dtggg? g&?ﬁl%%%ad 44
<hmmgawgﬁﬁﬁghndsmﬁn@ﬁﬁmmed because when the pack 12 is

opened as shown in Figure 15, both blister packs 56,
70 are then exposed in the sane orientation. However

Réfsmhg ?;tt%e Fpg:a%é | ‘M)Pthta grzﬁz@hﬁ?si fhid Elﬁm?slqﬁeﬁ%e inQerRioRhay be

or exanp of foam coated on
end}mﬂtfdlln e r@axyefsaqhmdﬁﬁoase\scslhaseths bnear maghing d A @distrated ThBigure

ackage 12 is | eted,in. Fi ure 14 e anot her .
2. BT Toerooonf BT B0 eaf resliheguior PHESefE R osile o
th&} aré hfdfre BFG&UITO ARt B dEEbréRWAcKaged. he remai nder of the
fol ded blank 10 to create a sleeve 72. The package 12

is then ready for use, as shown in Figure 15 in which

Tﬁggg%vgﬁgga%&w&%m e gﬂgﬁft’etfgg ogggns & 19&0%%0% bisger

has been p eeve riving
lotvbestp BErMbYing teti-clpekwisé Groauitherf thisis fell@esdebyrgtroductibe of

toe RBAEA 105 fish B 4piRasBon bihe BRIy Fo (aoveagpisy g and
cug]tg{gg)) f&{}m gehd ios TRE géckagéssvzbir@th%ﬁlagdeﬂm@r@ szbﬁt}luﬁ g

. I'n proof-of-concept testing, it was foun
adhésate step &ibyls Srdasn trgnderdapegite aping dirstéblliienpacksl §é to one

si(feg@.d{; éan%ﬁ-h& ga%gg,?t ] StE\FgaAﬂgﬁ%ve 48 }4 leﬁ)e%%c app %E Isecond Blister

packs 70 to the other side of the bands 20, and finally outfeeding the packages 12.
Folding steps take place during the assembly operations but have been omitted from

Figure 17 for brevity.

Referring finally to Figures 18 to 25 of the drawings, these drawings show a practical
embodiment of a machine for making a package in accordance with the invention.

Where appropriate, like numerals are used for like parts.

Figures 18 and 19 show that the machine 88 comprises, in upstream to downstream

order:
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wab@7ardoodi nrent shown in Figures 16(a),

to the difficulty of pressing together the strips 34,
36 very close to the trailing edge 28 of a blank 10.

therefore enploys a dynam c stripper bar 74 that is
floatingly attached to the Zead 44 for relative

vertical novenment with respect to the head 44. The
stripper bar 74 is biased downwardly with respect to

t he BRBLYStatiop 99 fenyurplyngsstapsoihd0 and Blanksl G hat

supports the stripper bar 74 for sliding vertica
nmovenent with respect to the head 44. \Wen the head 44

i ni td @lnhping btation P atFvigiol thekGims)34de ere bilawvghiveogeihgr around the

duri a downwgrd stroke, the stripper b 74 noves
aheéﬁgﬁﬁlgh@ﬂﬁ éP@&méaggnh%E@¥i%%%QWEQﬁwﬁkaBIB?ap t he
aligned strips 34, 36 agai nst an edge of an anvil 80
under the lower strip 36, opposed to the head 44. This
st atarejest sthtoomrP4 for Fijepting impgrisct podnets nfidd cdopimgastation 92;
novenent of the head 44 conpresses the spring 76

bet ween the stripper bar 74 and the head 44, allow ng

t he hnaliMthaPfediAS stafid096\a it indtid f618§ bi ¢tBasePdMedtdde in
with the strips 34, 36 as shown in Figure 16(c).It

wi | leapleblank é® t hat the heated edge 46 is received in a
trough 82 of the anvil 80 and that contact between the
head 44 and the anvil 80 is not necessary to weld or

t 0 cibanthadoarging sueiomta8i fosadBAncidg cachbiaath 20 amuad s asdoerted
above the trough 82 by virtue of the|r tepsion. |t

wi | 10Tkl t9drig daivelds o3 trwga%ié%ﬁ%f‘dle@%a%a 3 flig edges of the
bet wgglk idre stripper bar 74 and the trailing edge 28

of the blank 10, so that the weld 48 can be nade as
close to the blank 10 as possible. As Figure 16(c)

ov Uk b g o s e RoR B BR G L Eou

i n tdaeh pREKIGE 14. The anvil 80 nust reciprocate
hori zontally to remain in alignment wth the heated
edge 46 of the head 44 during a welding and cutting

thi & s B AR B b o B HAN ine
r ot astationd©Obj ne 84 as well as the linear nmachine 14

illustrated in Figure 2. Rotary machines tend to be
faster than Iinear nmachines but they are |ess flexible

as theVomlafy foMife Shfidd o4 dt iRcPRkHSE fol RrardinhEm&Ath blank

packages.
10;

a first tab-applying station 106 for applying a first blister pack 56, a pull or
other tab member to the band 20 around each blank 10;

a reject station 108 for rejecting imperfect products of the first tab-applying
station 106;

a second tab-applying station 110 for applying a second blister pack 70, a pull
or other tab member to the band 20 around each blank 10;

a reject station 112 for rejecting imperfect products of the second tab-applying

station 110;

16(b) BEMGBB{0C)N01687
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The flow is anti-clockwi se in Figure 17. The first
operation is introduction of the |Iower strip 36.

wovboorngpoamt i - cl ockwi se fromthere, this is fol POMe#20®7/001687

i ntroduction of the blanks 10, then by introduction of
t he upper strip 34, fol | owed by wel ding and cutting to
formthe bands 20. The packages 12 are then assenbl ed
by appl yi ng adhesive strip | abels 54 fromtransfer
tape 86, applying first blister packs 56 to one side

of tmmﬁgﬂﬁa@&r 1 1308} HhiSBink ﬁ[etﬂ'h%kag%dﬁﬁ%ké‘rﬁ%é%&inﬁhking final
| abel s 54,  appl yi ng second blister packs t he

ot hdplds audansflyink batgh frulici2 ® thapackageiantly out f eedi ng t he
packages 12. Fol ding steps take place during the
assenbly operations but have been omtted from Fi gure

17 faQ’éjebtrth\/dohyl16|?&fI%jeEtu?lnﬁpeﬂﬁbﬂ prodwtFoOHé GisABglatidh
of the draw ngs, these draw ngs show a practlcaF

enbddiment of a machine for making a package in

accordance with the invention. Were appropriate, like

nunmerals are used for |like parts. Figures 18 and 19
T}ﬁshﬁpply katioh be slﬂmhinrféglﬁﬁs 2@amt 2 sBt therupstpesint erahofttbe

d 90 f | yi
A e shawn J6 o8P SRR 10 B8 Smin i &0 Sk 4036 ad
bl?!}"fi]k('se QB af'cbs% ltléd 8m 3épedfeBubreR AH AU stﬁﬁgﬁ RBcoRY P Stound

bl ank Joined and cut to forma band 20 around
thehbhkiﬂaanbemﬂxna reject station 94 for rejecting
I mperfect products of the crinping station 92; a
prelimnary folding station 96 at which initial folds

THIb1411kE 26 @fc AP Hli B ichrt Sl (dt ahdw D LontihAgd Shaad@\IBENRY A

station 98 for advanci ng each band 20 around its

frigiéesoierdar clor Brasmmle mwah%} pngorreh G tsadeanarkh deaves the
Iﬂ%%%& gg%%f%%%a%gghépﬂgk ggsitgkg%g?ylng élk le

betdgenhtaaiw sHacal iaundswaelorieh@atikn. ]/Ohoxazdnml @eimasy ainveynrmz

gr{?g(rgbgrfgi %ééhnrgqghggcgjg;g Wcaggmﬁtl% X]; bE: ore, a vacuum conveyor is

preferred; the retaining force of the vacuum may be supplemented by fingers (not

shown) upstanding from the belt of the conveyor 30 that embrace each blank 10.

At intervals, supplementary location means 118 cooperate with the primary conveyor
30 to prevent slippage of the blanks 10 with respect to the belt of the conveyor 30
during operations such as folding and placement of blister packs 56, 70. The
supplementary location means 118 — in this example, supplementary belts opposed to
the belt of the primary conveyor 30 - are visible in the plan view of the machine

shown in Figure 19.

As best understood with reference to the side view of Figure 18 and the detail views
of Figures 20 and 21, two identical strips 34, 36 of flexible plastics film are drawn
from respective reels 38, 40 and fed to the crimping station 92 of the machine 88. One
strip 34 is fed above the incoming blanks 10 and the other strip 36 is fed below, both
in alignment with the neck portions 18 of the blanks 10.
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a secondary folding station 104 at which further folds

are made in each blank 10; a first tab-applying
wae@riznod 06 for applying a first blister packPGBGBa007/001687

pul | or other tab nenber to the band 20 around each

bl ank 10; a reject station2408 for rejecting inperfect

products of the first tab-applying station 106; a

second Labfapplying,station 110 for applyiqua second

r

Teppipg isgpaigtained 7o thetnng 34, 3¢ by reseectivgiensionser 20 gpstrram of the
el 031 10 Rl 238 b frd BRGLoRL B 0S4 i

zigfza@ fz&ﬁi@h}lhﬂ@gghih aétil?@ml]bisl)l 22 Yeifovieshe sidp 84,236 enterd fivé chiarping
inishing the , for, . le b Ki i

o bRt pekage, tor, ol B g ngl OO
of :tlﬁdelﬁf]bkr L%Bﬂ&ﬁé? 128 b6 thelow&iskipt 16 dsibRF ?ﬁ’é 1 PhaAeh Smridtted

I nishing station 114. The supply station 90 shown

CdnmpaFisgruo£the 2ppeaadd Pwer itensmnersH20 shows kewnireeagh efiset tvep of the

chjhe.88, shown in Figures.18 and .~ At t.he suppl
rolts e Gioh SO miugd O SRirge i Pt kot S iRt
relhfi Mol tBS BB6L doMErshad he ke se) Whidheurs fikéd® tBd stnizfuré Q0 6f Gie
around the bl anks 10 in between. The bl anks 10 are

maghing| §8edontraled ¢elativd mgeanenh betwepn ihe)roderpd &2 impagtsst acks
of bl . frict. feeder, for exanple as supplied
COB?“ES%%@%OQ@ tt‘% ?tglhg%fg%k) , draws the bl anks 10 from
the cartridges and presents themto the machi ne 88,
t he bl anks 10 being nutuall¥$spaced in tranpsverse
g

Imgpadiately dpwhstreampd /e Satigners | 3 4napposeo Nyt 03 bsegPiqsey
coht§ofstdd arily S stHBd $4, 38 %okl 812 té}{sidf?@fshu | 88 kntd the Anping

efore, a vacuuni cofveyor Is preferred; the retaining
station §@. e rehé ve sppedswinthy phmagugndl seomrdaetconyefornd® 38 are

bR SRRSO R S b B e REENE oo
thSHRIM BBl JréEaisl R Thiean He héie¢QOBEMBMmentdilythctderating
primary conveyor 30 to prevent slippage of the bl anks

thel primpryironeesped@ or by memeptarily drcelersing drg/aepeirdagpconveyors 32

Moving on now to Figures 22 to 24, these show that the crimping station 92 of the
embodiment shown in Figures 18 to 25 takes a different approach to the design of the
welding and cutting head. In this embodiment, opposed heated blades 128 are
mounted on cooled contra-rotating drums 130 between which blanks 10 and strips 34,
36 are fed. The drums 130 are mounted for rotation about parallel horizontal axes in
brackets 132 attached to the structure 126 of the machine 88 and are cooled in
conventional fashion by a refrigerant which enters the drums via a respective inlets

200.

In this example, each drum 130 carries two blades 128, 180° apart. The rotation of the
drums 130 is synchronised with the speed of the incoming blanks 10 and strips 34, 36
so that the blades crimp the strips 34, 36 between each blank 10. The rotation of the
drums 130 is also mutually synchronised so that the blades 128 of the opposed drums
come together in pairs to crimp, weld and cut through the aligned strips 34, 36 from
above and below simultaneously. To permit the blades 128 to apply inward pressure

on the strips 34, 36 for long enough to achieve welding and cutting without
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during operations such as folding and pl acenent of
bl i ster packs 56, 70. The supplenentary | ocation neans

wai@7Aa290m t hi s exanpl e, suppl enmentary belts oppOBE#2G00/001687

the belt of the primary conveyor 30 - are visible in
the plan view of the nmachi ¢ shown in Figure 19. As
best understood with reference to the side view of
~Figure 18 and the detail views of Figures 20 and 21,
inteyptingehe iflow ofdiankp d 0 shrougpthg machiag 8By the pladey 1 8<re i | m
Chi.: [. ,
e dly B SRRRTTY e BB iR Al of o
12Redttedespeet toltke drneani3ogs bheoppssctibladed 128 of @ich@nir sbmiep

36 is fed below, both in i.gnmept wi.th the neck.
togghario sach wiasionoh @#@Wﬁﬁ%ﬁ*ﬁéﬁg? Biadgss! e 5o Ry
apBié?n@Exrd'rﬁ?gsfsgfr%’on%ﬁe 9%171‘85 83 PRCibl bRgdSR ﬁé@ ﬁ{ﬁ.ﬁm@a%gous period that

trea the crinping station 92. Each tensioner

wdaid othassesbapaseibpe dhe veolmgefdic drhms stqurgssh84herg & nm

[ f ashi th h t aqf | 22 bef t.h
R P S R S R Rt e
oppOsediiespper strip 34 is shown threaded through the

rollers 122 of the upper tensioner 120 but the | ower
strip 36 visible in Figure 18 has been omtted
.Co ' f ot ' 2
FGTEA GRS RS Rl 60 3 B0 30 S0

befW&nppo¥ed Guide pratésM Jadimigedadiely Ligdrdany ofwelick¢ halblades 128 of
nmovenent relative to thi ot her roIIerg%l 2 of the set,
€

thgdrugys 18P somptegrthes Anthedeadingder ohomsh Slank @ ihpremicA@sainst
th%%dﬂ'aééﬂ%’él‘alﬂeﬁge fie il %@ld@ﬁﬁ&?ﬂéhirﬁ?ﬁl%ﬁﬂktlb% E&%Jg%ft%gd

Imparts controllable tension to the strips
20|, reneidh &t rehiptadiedns theestmpso4, 86 ep teths ipome wherk2he baplisedach
lﬂ%%ﬁﬁyn+belt secondary conveyors 32 draw the strips 34,
3 f<E¥d- t ensi oners 120 and into the crinping
station 92. The relative speeds of the primary and

secondary conveyors 30, 32 are varied dynamcally to
In gleprsiveiestetznntPblion ritectiog agneriest productyvef de simping statieai Ry

80P B e L RLAR AR T o

ar@@ideaytoblanio 1 @11f b pambdPERdsalok byendeerettbr dihed) thddlank 10 is
secondary conveyors 32 Moving on now to Figures 22 tg
rejpoted ahihe geied siation 3t Agitinallythe graghige B8 maype progragmed to
. S e
st@gggggﬁﬁ%bf{)\%&aa@iug% gﬁdg?gé@n& Qorrextlydbfisedsothit L fie
analysis can take place. Similar vision sensors systems are used to implement the

remaining reject stations 102, 108, 112, 116 of the machine 88.

If a band 20 has been correctly formed, the blank 10 is carried by the primary
conveyor 30 through the preliminary folding station 96 at which initial folds or
creases are made in each blank 10. From there, the blank 10 passes through the band-
advancing station 98 at which contra-rotating rollers 52 shown in Figure 25 advance
the band 20 around the blank 10 to bring the welds inboard of the leading and trailing
edges of the blank 10. The rollers 52 are driven by respective servos so that their

speeds of rotation can be individually adjusted to advance the bands as desired.

In the embodiment shown in Figures 18 to 25, there is provision to apply a booklet

and two tab members such as blisters packs 56, 70 to the band 20 of each blank 10. It



10

15

20

25

30

wel di ng and cutting head. In this enbodi nent, opposed
heat ed bl ades 128 are nounted on cool ed

w@onzeoeot at i ng drunms 130 between whi ch bl ankBCT/GBagwd/001687

strips 34, 36 are fed. The drums 130 are nounted for
rotation about parallel hoRPpzontal axes in brackets
132 attached to the structure 126 of the nachine 88
and are cooled in conventional fashion

is praphasiged St 2 hpokdef inpRtignd! andehafamger hoth 05 tbeebalﬁt,fétprl% 56, 70
I t 130 t
L A L e e e e P
is sygchronised with the speed of the incom ng bl anks
10 an strlps 36 so that the blad [ t he
ﬂ@t%uo%'gt 1§ 4ppligs! fgr 5@5 TABRIYE SN FRA ThsiOReTagan of the
boaﬁ%t-%f;ﬂgﬁg ;éﬁoﬁ %o@ts%emtaﬂw lat ¥t BY BENLRDERBHd 8- apbgtng

of the opposed druns cone together
stapians £06,016. rThqullwallng desvdiption wilh ﬂmﬂjhretsh’éﬁcalfomeu statlon

1080 1 s @R, B B ol FhRls LBE BERL0 ofen
bl&kHyRguidé ,a?ﬁagatt@ is duppledei0 BethexhM echbsatecmcdm@da@ dr tab

cut ting utinterrupting the |l ow of bl anks 10

mecrnbemgﬁ thencapphiedhiorfbe gige utu#é dewvawerd nregugg maiptiifpddens
enh§ e{;(r);re % t’f 1e§1ﬁb&x£ileto g&ﬁ“ﬁeﬁ%{g%?w&lﬁl{egg&e Te léz{gg\@fﬂ? nggétPéam

prdc2Bsing the opposed bl ades 128 of each pai r cone
toget her on each rotation of the drunms 130. Thus, the
bl ades 128 of each pair can apply inward pressure on

AL Qs{nﬁgtt}?e\f%%r?gle\fy(brf HORAGHind S8R ftlé\ﬁ'e | Qsﬂm@ BB@H&Q 4d tab

peri o therw se be possible.” The cooling
mahbdrharededimstranssarsebsby feapective suppl s conyepord é36 disposed

ti def t bet
orfiReotly w%ﬂ%&y”%‘viv?ﬂ%r‘?&pbaﬁfsra b Bk onsdt migliEm gras
of SHEOWSp WY rPEef RERIRA WRE HedREYandQBMAMAALS applyihg edtions
the s rlglless 4, 36 between opposed gui de plates 134

106y Bapllets ang sabraembess argsprasd phngihenssrectiyg supply ¢paveyors

13 rt(l)JgB 19 %H%nﬁs%g tfl‘ﬁ{eﬂ gnlls aggt ‘éq & €2 ae%las of
BAREa p ofhE HE ey

presse again cen ore
théhgmnﬁaﬁwaﬁhdl36 made behlnd the blank 10 to create a
band 20, tension is maintained in the strips 34, 36 up
to the point where the band 20 of each blank 10 is

AtGh€85%fktream end of each supply conveyor 136, a pick-and-place carousel 140
picks each booklet or tab member off its respective supply conveyor 136, reorients the
booklet or tab member to suit the blanks 10, places the booklet or tab member upon
the glue dots associated with each blank 10 and presses down the booklet or tab
member for the necessary duration without interrupting the flow of blanks 10. To do
this, the pick-and-place carousel 140 follows the general principle disclosed in US

Patent No. 6578614 to Loewenthal, Assignee Sigpack Systems AG.

Each pick-and-place carousel 140 comprises a belt 142 that supports carriers 144
spaced to correspond to the pitch from blank to blank on the primary conveyor 30.
The belt 142 turns anti-clockwise about vertical-axis rollers on a triangular path in
plan view. The triangular path comprises: a pick section 146 extending over and
parallel to the associated supply conveyor 136; a place section 148 orthogonal to the

pick section 146 and extending over and parallel to the primary conveyor 30; and a
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In the reject station 94 for rejecting inperfect
products of the crinping station 92, vision sensors

w@ pwv/13400mn) det er mi ne whet her a band 20 has bREFGB2007/001687

correctly formed around each blank 10. If a band 20
has not. been correctly for@ed, that blank 10 is
rejected at the reject station 94. Additionally, the
machi ne 88 may be progrann?d to stop if a set nunber
refyn gesrid L bejig e hYROISRISE & ﬂ@ttnw}aé@mh Thoraraersdg4 are

mddd@dd Br @&ix&ﬂ%v@ﬂ@hb’éitﬁr&?&(}d%@ bRk ge. Similar vision

sensors systens are used I mpl ement t he renai ni ng
reject stations 102, 108, 112, 116 of the nachi ne 88.
nd 20 hﬁs heen corr.ectl

tthe Bk Stk Ry | HEP PGB Bapriau gt T 42t

pidk &) 4 FEPRIVe bOUKILRY tablAEMBG. PR Grriddiaghs ihBh tdisdd tb diftdfie
or creases are nade in each blank 10. Fromthere, the

bobklahée tali)mgalbgle@ff thersopplly cohveeybr bt dvsdhe bely1 42 mmsdhe ogner
t I I 52
iR e RET R0 SuELm BRI VhE Seihe 198 T Dilenfip e

tuthE kiGudhdooas ekodient the bb@a@hdagabaﬁ&nbérab hiafgh thelgaentaxiont dfahe
bl ank 10. The rollers 52 are driven by respective .

blapkp J BsAtthe upsicamirar of Sisadens seetiangldds thsarien 1 fbis again
arfvBA b YAt @O R lqizqgl\é?é@?ﬁletbla%lg%}qg%ﬂl%nﬁ:@ﬂgaﬁgt

Shown i n I gures
thepwaiting ighie dots aagpd yhaintio okdt dbwawalrdtpmmmtfonmﬁ‘mmgﬁl ofithé

ROt e
ra1ts&p§we®nf?orﬁ 'iheQQ)tome@Br fabendphties iBle AATS 45 ﬁlenz&uﬁﬁ Léllcﬁllgbﬁe

repl aced by a pull nenber or other tab nenber.
retygodeciaen 1 %) tapspirt agdinf at thy pick sachen béfokl| et - appl vi ng

station 100. The operation of the bookl et-applying

station 100 is simlar to that of the first and second

CadnBureeed (hbighoSin hiagfb‘é ut&Pto dhile thellifvar® bhddéwigvard
description wl erefore suffice for each station
mepgments@s thercprrierad 44 wih respagtite e bsltl 4%en theypigle apdplace

[ [ the band 20 of each bl ank by gl ui ng
Seggﬁgég J§§329% 6% ied by, for exanple, Robatech AG

Bookl ets or tab nenbers are then applied to the glue
er down sur ai.ned | ong enou for a

THE B ke PREan AT I Cr Bereh Bler mals Ao el a8
pob@ble dﬁ%ﬁwn%mhw 9&%&&&% gP&)fQﬁ%Ton&BPMgé With B&rdBbAO

vi ew of the nmachine 8 ure 19, "t he bookl ets and
blankl of 0.38 mm thickness and a den51ty 0 ppr0x1mately 290g/m”. A stack of 1500
of such blanks would be 570mm high and would permit five minutes of machine
running at 300 packages per minute - a rate somewhat faster than a single-lane, single-

head machine of the invention would be expected to operate.

The plastics film used in the strips is suitably polypropylene film as sold under the
trade mark Treofan GND. Alternatively, polyethylene film may be used, although this
is more prone to stretching. Proof-of-concept testing has been performed with Treofan
GND film of 30 um thickness, with a tension of 38 grams and with a welding and
cutting tool temperature of 250 + 5 Celsius and a stainless steel welding edge with a
land of 0.5 mm, this effecting welding and cutting in 0.15 seconds. Treofan GND film
of 25 um thickness has also been tested successfully. In these tests, the width of the

strips was 46 mm and the cut length between successive welds was 88 mm.
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menbers are fed in transversely by respective supply
conveyors 136 di sposed orthogonally to the primary

w@owvaeywero 30. Buffers 138 are shown at the upsPCEE&BR007/001687

ends of the supply conveyors 136 associated with the
first and second tab-applyi28g stations 106, 110.
Bookl ets and tab nenbers are spaced al ong the
respective supply conveyors 136 to arrive in
synchronisn1mﬁth the fl ow of blanks 10 past the
VISt ESEIR GRS t°5f ;utnrt icRIRE %% &AM QA é%%th ¥ 1178 netres.
omnstrean1end eac suppl'y conveyor i . a
A 0Okpaaksdpep ndngte cthe aoedletvletd redl ckmgeawbukidmlaalpptoxﬁnatembts

menber off its_res ec i 136,
gt e el BERPBONP ot e Chgh e piginglslogger
tim& beBl &n&eel lchsn onlet or tab nmenber upon the glue

dots assocliated with each blank 10 and presses down
the bookl et or tab nenber for the necessary duration

wi t hout. i nterrupting,the fl
My EPiing ! F ok e Mnad b b dor 1R 5 Rl el cror
in@aner @k wakiin GhidhahébRak asBRiet tn S k6L dé&npﬁ&YﬁGﬂéely
to Loewenthal, Assignee Si gpack Systens AG Each
fopilluptration-api aeere@éﬂbge wried40 peastipt:ifeldinganesap ptheuthap plough
5 A Al | 1
o ARIAS SRl GhAp 0 floSE ATl fiuk B SIRENG e nifh
blaike ahé tHe ﬁlléﬂmhjubmsf caffenencﬂnmeiqms@e oﬁmcﬁﬁetenv&mdldneabs axi s
rollers on a triangular path in plan view. The
compPsifigt ar path conprises: a pick section 146
extendi ng over and parallel to the associated supply
conveyor 136; a place section 148 orthogonal to the

Theiwdldigg ed goof thd & chimjz adtatttighyad wey bamcplmd Alyladiot ware,

t.he prima nveyor, 30; ret.ur iaon 1 el ng
whiRs Ry bE AT EE 8RR haimisss 356k Aasitass ShaaPis doa i A
cant Hé a@VR O Preldnt Ofredhokélima!sufBIEEHEN timd th lﬁnfee$ﬂ@ﬁ'iretn€hy
the belt 142. At the pick section, each carrier 144 is
bedegivaatatesiortier nhssingrthropelk & serapertie resee e any veldingresidugpthat
or tab nenber. The carrier 144 is
1n%ﬁ%R%%gh%§%9ﬂ§§kﬁ t he bookl et or tab nenber off the
supply conveyor 136. As the belt 142 turns the corner
between th ual | orthogonal i ck d pl ace
It sqopsiblfort swe&h Jeref thertiad sl (o e hd HrRLYH nebloryt
thfoB8h A, shdiehRapk Lt gs edn duBk 'ﬁ@ﬁfﬁ%e &R ofBlokbh 41BRe the weld.
orfentation of the bl anks 1 At” the upstream end of
Othbrevaplants @rspessiblein gch joeng off the etrips #/effested atiarlaser, by

adhesive, by ultrasound or under fusing pressure. Similarly, cutting can be achieved

by means other than a hot edge, such as a sharp blade or a laser.

Whilst the head is shown with one stripper bar in Figure 16(a) to 16(c), it is possible
for more than one stripper bar to be used, for example one stripper bar to each side of

the head.

The use of two blister packs as tab members is merely an illustrative option. There
may be only one blister pack, with the other tab member simply being a pull-out tab
that drives the blister pack out of the sleeve in the opposite direction. That pull-out tab

may, nevertheless, bear marketing material or product information, and may comprise
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driven down with respect to the belt 142 to press the
bookl et or tab nenber agai nst the waiting glue dots

w@pa7tizeop@i nt ai n t hat downward pressure for theCT/6B0M001687

of the place section 148. At the downstream end of the
pl ace section 148, the carrPer 144 is raised away from
t he bookl et or tab nenber. The carrier 144 then

returns along the return section 150 to start again at

orcpesifiof R feldwui tnaflat4bat neaynhesiitathedds brasdly the s4R§ Maager iga the
LV d and downward novenents of the
se%%?ﬁﬁ%?@B%%ﬁﬁﬁ%?%dggé%éct to the belt 142 on the pick
and pl ace sections 146, 148 of the path. The bl anks
are suitably of cardboard although ather terials
It Giperoiale Tl meteithan eitecbap L beprglicd Hea Fingl lapk et ST Bibatsate
- £ bRk E9BE ikeaSh PERLNE § arfl £1RQB fle BltANks
Itﬁgﬁ%ﬁg§&§%$§ﬁ@ckness angﬁézgeﬁsipy o?iapprogﬁﬁa?2+y
mé&fbhg# o R attaclxidavksaghert 500 tief bamd ¢lirobghathk ©pewends df¢he carton
1570nmhigh and would permt five mnutes of machi ne
SI§%U%ni ng at 300 packages per minute - a rate sonewhat
faster than a single-Iane, singlehead machi ne of the
i nventi on woul d be expected to operate. The plastics

Infvigwroitbest and ottes vemanitpel the inyentiaabreferpertoshpwld\peansderto the
as | d.under the trade mark Tre .

aoRErR By e Wi S U r Rt PRt BB e derepinedty

schp &f th&inWeriteonpr one to stretching. Proof -of - concept
testing has been perfornmed with Treofan G\D filmof 30
mm t hi ckness, with a tension of 38 grans and with a
wel di ng and cutting tool tenperature of 250 5 Celsius
and a stainless steel welding edge with a and of 0.5
mm this effecting welding and cutting in 0.15
seconds. Treofan G\D filmof 25 nmthickness has al so
been tested successfully. In these tests, the width of
the strips was 46 mm and the cut |ength between
successive welds was 88 nmm Reel s of Treofan GN\D of 30
mm t hi ckness are available with a length of 1175
nmetres. At 300 packs per mnute, the time between ree
changes woul d be approxi mately 45 m nutes. Larger
reels of Treofan GN\D are avail able, allow ng
correspondi ngly | onger tines between reel changes.
Many vari ations are possible wi thout departing from
the inventive concept. For
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instance, the way in which the blank is folded in the
foregoing description is nerely for illustration and

we@anwnzmed |y be varied in practice: fol di ng neBCiBEGBRVE1001687

t han pl ough folding guides will be known to those
famliar with the packagi ng0field. Both the bl anks and
the filmmy be of different materials or of different
t hi cknesses or conpositions. The wel di ng edge of the
wel di ng and cutting headCkM& repl aced by a hot
wire, which may be of PTFE-coated stainless steel. An
advantage of a wre is that the wire can be advanced

1. Aompthed efitnakinf adahd-del el pegksger dradentdoive comporient farae.
The wire may be recircul ated after passing through a

Pagkagg B MethodRBWPESERY wel di ng resi dues that may have
adhered to the wire. It is possible for the wel ding
edge of the head sinply to weld the strips but not to
cut feddimgifyist arideseporsiuiidxitlbatebs inea foed dipectivanone web being fed

subsequent|y be cut or proken along th | d. her
var i S96pta BosEity e e B8y 87 f iital Befio- B ps
I's efifpR&itieH akvaddf hABBEhinddthe 3ABBGIRith Rpdtk 0 s @edd or
under fusing pressure. Simlarly, cutting can be
achid#geldoryy nmeans ot her than a hot edge, such as a
sharp blade or a laser. Wiilst the head is shown with

one stripper bar in Figure 16(a) to 16(c), it is

posgbibirg the facews-Eack habs anefist joipaitad bathetsobdmatcsdt a

for exanpl e one str%gper bar to _each side of the head.
The saewdgeinbghing thesyubptrate, dhejoas hoypding piskpertjons fhat tqggther
an il | td | LO&i6s- JRY be only one blister
paclflfltl\yma{eﬁl%tshgﬁgt eért‘gtgez% Egﬁgsér sinply being a

pul | -out tab that drives the blister pack out of the

sl eeve in the. opposite.directjon. That |l1-qut ta

oy A dRE Gl ebpeics SRR e e ke wibssebha the
I Nf G&iBA WeB poRidfls IR¥theOdaHne 28ahd BN &hdicled fthesubSikAle, abbe

| eaf | et tha? may be attached in broadly the sane

manrséd apesing e systeatelinglse of the neekdeedescri bed above. |t
is possible for nore than one band to be applied to a
single blank or other substrate. It is also possible

2. The nici®dWfakint R virrdie thdadebs eup padilel @o sachaittied in diededdor
.the tab nenbers to. be attached subsequently to the
dinggtien Whets tfsubsieatelsdstvessadhovelhe cart on

3. The method of Claim 1 or Claim 2, wherein the webs are strips fed from reels.

4. The method of any preceding claim, wherein the substrate is a flat panel.

5. The method of any preceding claim, wherein the band can slide in use around a
leading edge of the substrate and a trailing edge of the substrate parallel to the leading

edge, the edges being orthogonal to the feed direction of the webs.

6. The method of any preceding claim, wherein the webs are aligned with a neck

portion of the substrate such that the band encircles the substrate at the neck portion.

7. The method of any preceding claim, wherein the substrate is a carton blank.
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sl eeve. In view of these and other variants of the

i nvention, reference should be nmade to the appended
w@b@eopmt her than to the foregoing specific PCT/GB2007/001687

description to determ ne the scope of the

i nvention. CLAIMS 1. A nethcd of making a band-driven

package or a band-drive conponent for a package, the

nmet hod conpr.i si ng: feedinq first and second fl exible
8.vigsansthpdpti(dagn & vegeinpancly abthaeprionehlank arg quissayendly delded
arBfinBhsYhsi rate such that the webs are in nmutua

ace-to-face disposition ahead of and behind the

substrate with respect to the feed direction; joining

the face-to-fac bs at a fjr j oi n ahe of the
9. g anetiko o faiTg. Wree bl feBah e vard emekigk e,
the joins bounding web portions that together encircle
the substrate between the joins; and dividing the
1Q. ghn evtthodwf poy preseding clorm,t wieereia tled weleportipng dre divaded from
hat .the joined web portions together define a

suc
thﬁgﬁgaﬁwgfjgﬁcircles the substrate, to be slid around

the substrate in use of the package. 2. The nethod of
Claim1, wherein the webs run parallel to each other

Ui The mettiodeod any peegediog claierehareip thaweh pertiens e gatdgedipm
th%%b%?ﬁaa%lsy J@&-m%%jo?ﬁ. Caimil or aim2, wherein

strips romreels. 4. The net hod of
any preceding claim wherein the substrate is a flat

anel. 5. The method of  an recedi ng cl aj wher ei n
13 e pisthpd oA preseding claise. WhdseiR dhelols 266 %Jger%&d)éf Wil
substrate and a trailing edge of the substrate

parallel to the |eading edge, the edges being
13 Thh otpthwdl of taitrh 2, fneheteinl theertbi pomtiafs ardidivided dtonbthe Web by
t hgd of an recedi claim wherein the webs are
mn'ﬁf’éﬂgau%\} tﬁﬁx’ggﬁg%‘kwﬁlgﬂigi on of the substrate such that
the band encircles the substrate at the neck portion.
7. The met hod of any preceding claim_wherein the
145 Ths method df gny presediag claimardomprismeerepsing deredier theay ¢hs pefore

. wherein panels of the carton blank are subsequently
Jop@%%ed

15. The method of Claim 14, comprising advancing a stripper bar to press the webs
together and then advancing a welding head into contact with the pressed-together

webs to weld the webs together.

16. The method of any preceding claim, wherein relative longitudinal movement ts
caused between the substrate and webs such that the substrate moves closer to the first

join after the first join has been made.

17. The method of Claim 16, wherein relative longitudinal movement between the

substrate and the webs ends when the substrate bears against the first join.

18. The method of Claim 16 or Claim 17, wherein the substrate moves more quickly

in the feed direction than the webs.
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around the band. 9. The nmethod of Caim@8, wherein the
panel s define a sleeve of the package. 10. The net hod

w@booangeopr ecedi ng claim wherein the web portiPCEGBR@®7/001687

di vided fromthe web along a join. 11. The nethod of
any preceding claim whered8 the web portions are
divided fromthe web imedi ately after nmaking a join.
12. Th thod of any preceding.claim wherein the
19 Shegethod o6 whgrelfiethaispred dikerentind betern Hieanbetralg and
thd-webMR&LELIY HEBaROGLh RS yafee di vided fromthe web
%yeﬁ%Et?ng fh?%hgﬁ %heomeb a??%r wel di ng. 14. The
nmet hod of any preceding claim conprising pressing

t aget her .t b fqre jqini.ng. 15. The nethod of.
2085 totind of Grenprecs v QAT IIerin estbimiLs dHNFm Po2 Hmen
coh & oPaRand é?ﬂ%@%ﬁbsaﬁg dtD&Eb P4 VRBRERY cEn VDb ChBths hERENg at a

intto contact with the pressed-together webs to weld
lowérspaetbhan dairiveary caeeyqhmesnst hod of any precedi ng

claim wherein relative |ongitudinal novenent is

caused between the substrate and webs such that the

215 Thsinettod offOYAm X0, Gdereir Be bhitstrhieris tloh@ite thd préhatyl@nveyor
first join has been nmade. 17. The method of C aim 16,
megRe FeIperts enaendef thesipstraig iapd thebecandaryt COBYEYAE BigaphBipports

t webs ends when the substrate bears
th%g@%%%@‘?ﬁ@ng%s e’join. 18. The method of Claim 16 or

Caim17, wherein the substrate noves nore quickly in
the feed direction than the webs. 19. The net hod of
224 s Fced OfARY BRI ATk SEPCER HisSEsATdpnge kAl grle firs
jomubstrate and the webs is varied during the
band-form ng cycle. 20. The nethod of any precedi ng
claim wherein the substrate is driven by a primry

o v b bR E e R gl 2R
2cgﬂve g&dgggﬂsnﬁge %3@ meg§ g&g drlgin bxgg ?ﬁcquary
relBfiVeRbYerB & be@en MRAMNBstrald andTthe fing jdintakes plataafier 2k first

~Wherein the substrate is elongate, the primary
Jjoiggnipageand before the second join is made.

24. The method of Claim 23 when appendant to Claim 17, wherein the second join is

made when the substrate bears against the first join.

25. The method of any preceding claim, wherein the second join is made immediately

behind the substrate.

26. The method of any preceding claim, wherein a plurality of substrates are fed
successively between the webs, and the webs are joined in gaps between successive

substrates of the plurality.

27. The method of Claim 26, wherein the second join behind one substrate is also the

first join ahead of the succeeding substrate.

28. The method of any preceding claim, wherein the band is advanced around the

substrate to move the joins inboard of leading and trailing edges of the substrate.
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nmeans supports one end of the substrate and the

secondary conveyor neans supports the other end of the
waoste@pe. 22. The net hod of any precedi ng clBENGB2007/001687

wherein the second join is nmade after the first join.

23. The method of C aim 223dhen appendant to any of

Clainms 16 to 21, wherein relative novenent between the

substrate and the first join takes place after the

2% iThe methoriof Claitredfe whrtsinbe brrd ispdvancedb AU gy v mavemeat.
be%een-mees 109n e {)%Pq cﬁ‘i\@rge%nme&n\?agp@ﬂﬁ%b g daimlz,

erein the second join is nade when the substrate
bears against the first join. 25. The nethod of any

recedin | aim_wherein the second_join. is d .
sf e deiod oy i 70 ol Giampad Sl uergin the
baft§ ¥ri é@%ﬁ%‘i@&xe‘ée@ér{&h%%@@yo? nfeafd. Ural ity of substrates

are fed successively between the webs, and the webs
are joined in gaps between successive substrates of

BRI ot BB O AT AR

join ahead of the succeeding substrate. 28. The net hod

of any preceding claim wherein the band is advanced
32at bermgthod ef Silaist T lamderetn o vinch rellgroontraiaiasaerioposite sides
Oéﬂ§q%%gg and trailing edges of the substrate.29. The

net hod” of Cl aim 28, wherein the band is advanced by

rel ati ve novenent between the substrate and band drive

means in contact with the band. 30. The net hod. of
33gl s methgd wheny Bisprtingeleing, urties camprsipg agplyingableast one tab

' % Badaglri ve neans is the secondary conveyor
In%ﬁ%%?%ﬂg%& %ﬁ% et hod of Claim 29, wherein the band

drive neans conprises pinch rollers. 32. The nethod of

s iied of G, tReB i Hegem i iR G gh Reened

tolkes:@di ng claim further conprising applying at |east
one tab nenber or insert to the band.

35. The method of any preceding claim, wherein adhesive is applied to overlay or

straddle a join of the band.

36. The method of Claim 34 or Claim 35, wherein adhesive is applied to the tab
member or insert before application of the tab member or insert and the adhesive to

the band.

37. The method of Claim 34 or Claim 35, wherein adhesive is applied to the band

before application of the tab member or insert to the adhesive on the band.

38. The method of any of Claims 34 to 37, wherein the tab member or insert is

pressed against the band for a bond-forming period.

39. The method of Claim 38, wherein the tab member or insert is held against the

band as the band and the substrate move in the feed direction.

40. A machine for making a band-driven package or a band-drive component for
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34. The nethod of Caim 33, wherein the tab nenber or
insert is adhesively attached to the band. 35. The
woredohozboed any precedi ng claim wherei n adhesi RET/GB2007/001687

applied to overlay or straddle a join of the band. 36.
The met hod of O aim 34 or GhHai m 35, wherein adhesive
is applied to the tab nenber or insert before
ap Ellcatlon of the tab nmenber or insert and the

agsi the maghinheoprging:37. The nmethod of O aim 34 or
G ai m 35, wherein adhesive is applied to the band
before application of the tab nenber or insert to the
adheagdbvfeedess foh &ebﬁhlgdirst?a&d s&?hﬁndl’f&khﬂdwelﬁs ianyfeaf difdctombne
34 to 37, wherein the t nber or insert is pressed

ag: ai b beingeled g3 SFerOfe? Sﬁbﬁﬁﬁt? ghehithy threwshsdre monutppleface-
f}g q%f%fdls thﬁ \M?glg@béhlﬁ ffletsﬁl?s te dﬁ{ e3P eck Erfeed

i s hel nst the band as t ban e su rate
novehmnnmhe feed direction. 40. A machi ne for naklng a
band-dri ven package or a band-drive conponent fora
package, the machine conprising: web feeders for

f eedj pg, ﬁ)iﬂe?’for%lgméeﬁ@ﬁ% et Weﬁs ¥EePsrst firPatec8@Hf the
dlrectlon one web being fed each side of a substrate

suc substete andat astrond jan behind thesiubsteate tlee jofna deunding web
di spositi he of .a substrate th
e gotons B s e g Rt iRy ARl Pt

joining the face-to-face webs at a flrst j oi n ahead of
the substrate and at a second &éln,behind the .
su bsﬂ‘V%h dvidenior fiyidisg Heupiaed i eheprtions froarile repginder of the

tog t | QNS
SRS FIGABL B SRS, B s

f I orthé h;&)suraaao beelid adound chewabsrastinhuse hfthetphekageai ned

web portions together define a band that encircles the

substrate, to be slid around the substrate in use of

1t IT’ﬁe RAGKALOEE CHind 40, T\pﬁer&ﬁqm 6o Rfindrlandl/or die ’wéﬁhﬁﬁﬁéﬂ}néﬁe

b joiner and/or the web divider nmove with the webs
w1¢luﬁ1|e veebp dummgginargiamslessparatioon.

42. The machine of Claim 41, wherein the web joiner and/or the web divider move

with a circular motion or in a box motion.

43. The machine of any of Claims 40 to 42, wherein the web joiner and the web

divider are the same component.

44. The machine of Claim 43, wherein a welding and cutting head serves as both the

web joiner and the web divider.

45. The machine of any of Claims 40 to 44, wherein the web joiner comprises

opposed blades for crimping the face-to-face webs.
46. The machine of Claim 45, wherein the blades are heated.

47. The machine of Claim 45 or Claim 46, wherein the blades are carried by

respective drums, one each side of the substrate and the webs.
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42. The machine of Claim4 1, wherein the web joiner
and/ or the web divider nove with a circular notion or

WO poo/12o0%0 not i on. 43. The nmachi ne of any of C BCTEBA®7/001687

to 42, wherein the web joiner and the web divider are
the same conponent. 44. ThéSmachi ne of C ai m 43,
wherein a wel ding and cutting head serves as both the
web joiner and the web divider. 45. The machi ne of any
of Clains 40 to 44, wherein the web joiner conprises

o} . . [ i ce-1.9- 46.
4sTPRORECRC BFCRin 31, GhG TR et el CAE  uaRb ortiies.
heated. 47. The machine of Caim45 or C aim46,
wherein the_ bl ades are carried by respective druns,.
49ohke BaBHnsolfelan 4 ke Cf%é‘@_r wheredrfich ﬁ@dm}gf?%@y Fepijently
) ) r
to R BEn For S8 Enfbhe WHRSEGLA (86 BriSORRIA R A B frur,
Cl ai m48, wherein each blade is nounted resiliently to

[ drum for radial. noye t wth respect to axi s
S0y e el oF o Qo nto B0 wdren (SRS it Cooft. o
Clains 47 to 49, wherein the druns are cool ed. 51. The

machi ne of any of Claims 40 to 50, further conprising
5laThemaghies elanynf damstd@do W+ furthereccompinisingiarvegd mregser

as%{ggagei In\gl%‘b Eh%%fetbrﬁg{ngafb? Vgsbnsl Poeg%&{gF ’dﬂv\ggailegg BgforeSj%linsiag]e

al-’m erern resser
novabl e relative to the web joiner. 53. The nachi ne of
G aim52, wherein the web presser is also novable wth
52¢ e machipgpielaimdSi nvhesaip dhag Welyprepsst {igpevablpgelaitye to the web
jmggghine of any of Clains 40 to 53, wherein the
substrate and the webs are driven by respective

drives, the drives bring arranged to effect relative

venent. be en the substrate and the webs, such that
53¢ S BATIURS Gt GBIV RTTHEIIE VEP PR [0 To it ey
joihbr With FRpét bgeRR®S made. 55. The machine of O aim 54
wherein, in use, the substrate drive npves nore

quickly in the feed direction than the web drive.

54. The machine of any of Claims 40 to 53, wherein the substrate and the webs are
driven by respective drives, the drives bring arranged to effect relative movement
between the substrate and the webs such that the substrate moves closer to the first

join after the first join has been made.

55. The machine of Claim 54 wherein, in use, the substrate drive moves more quickly

in the feed direction than the web drive.

56. The method of Claim 54 or Claim 55, wherein the speed differential between the

substrate and the webs is varied during the band-forming cycle.

57. The machine of Claim 55, wherein the substrate drive is a primary conveyor and
the web drive is a secondary conveyor moving at a lower speed than the primary

conveyor.

58. The machine of Claim 57, wherein the primary conveyor is spaced from and runs

substantially parallel to the secondary conveyor.
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56. The nethod of Caimb54 or Caimb55, wherein the
speed differential between the substrate and the webs

w0 g00vazdoed during the band-form ng cycle. 57. AEEGB2007/001687

machi ne of Cl aim55, wherein the substrate drive is a
primary conveyor and the wé drive is a secondary
conveyor noving at a | ower speed than the primary
conveyor. 58. The nachine of Claimb57, wherein the
primary conveyor is spaced fromand runs substantially

I . o] r . [ of
ShhebieChint B AEAAERIEA K PN ey A1 PRIALES
eng@Fd theues atter B8 bagbistfhenedab agtd flvahdeahdbindll drsuddtheed

so as to advance the band around the substrate. 60.
subfgaterachi ne of any of Clains 55 to 59, conprising
pi nch rollers for advancing the band around the
substrate. 61. The nachine of C aim 60, wherein the
6(piThe mackiht ef anyoafitlnimsr 6t tatse, ammpppeitc mildsdonddvanang
band, 62. The machine of any of Clains 40 to 61,
thFB?FH%P“EUﬁﬁ?#?FWG'an application station for applying
at | east one tab nmenber or insert to the band. 63. The
machi ne of Claim 62, wherein the application station
6laflhaotackine hEClaith 6fewhercinghe pinglerallersrontye-rotatecPnipphsite
.@dh%ﬁi%f. 64. The machine of C aim63, wherein the
m‘ﬁﬁﬂ"%aP%n station conprises nmeans for applying
adhesive to the tab nenber or insert before

agﬂlicapion of the tab nmenber or insert and the . .
62adhe siagking of arveofddaians 450 ThBirtheciomisisie ag apphcasion siation
' ' ' ' tion conprises
Tof Bt 1M EHELR oheApBRPLERY RO (Dot or e
application of the tab nenber or insert to the

adhesi ve on e band, 66.. The machine. of a f ai
B glagne RSE A Biihe eRplicapGTaliP G aries Em% gygmber
orliRsePt8 $%: Bah8 widdiBdRer or insert against the band for

a bond-form ng period. 67. The machi ne of C ai m 66,

wherein the application station conprises a carrier

64. The machine of Claim 63, wherein the application station comprises means for
applying adhesive to the tab member or insert before application of the tab member or

insert and the adhesive to the band.

65. The machine of Claim 63 or Claim 64, wherein the application station comprises
means for applying adhesive to the band before application of the tab member or

insert to the adhesive on the band.

66. The machine of any of Claims 62 to 65, wherein the application station is adapted

to press the tab member or insert against the band for a bond-forming period.

67. The machine of Claim 66, wherein the application station comprises a carrier
movable in the feed direction to hold the tab member or insert against the band as the

band and the substrate move in the feed direction.

68. The machine of Claim 67, wherein the carrier is also movable transverse to the

feed direction, towards and away from the band and the substrate.
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novable in the feed direction to hold the tab nenber
or insert against the band as the band and the

westiz@dEe nove in the feed directi on. 68. TheP@EGBR0VZ/001687

of Claim67, wherein the carrier is also novable
transverse to the feed dirédtion, towards and away
fromthe band and the substrate.69. The machi ne of any
of Clains 62 to 68, and being arranged to attach the
tab nmenber to the band at the location of a join. 70.
- . : . g

o The fRETN S Bl ANl SO T b fineSous B b

mahbdritothetband gt ttievoratioreafm jofn.t he ot her with respect to
a flow direction through the nmachine. 71. The machi ne
of any of Clainms 40 to 70, further conprising fol ding

70[&?% ﬁlaf%mﬁe behA JTTIhibR @l{? g_b,f @nSprishieg firdNE1dRESHISD 1|%mber

aim71, wherein the folding neans conprises at |east
apphentioh stagihng, ohelstatgorgesinidowireath of thecdtheravitf reghiest o azflaw

.or .Cl ai m conprising a plurality of folding neans
dlrﬁf’?%@é%lgﬁhep@?%?% successi ve fol ding operations on
the substrate as the substrate noves through the

machi ne. 74, The machine of C aim 73 when appendant to
Tlahhe grclgnephanyed Glympd0 A8, Brther eomprisgefeldig means for

I tream and downstream of a tab nenber
foglrl)%qﬁég |Sont%'st ation. 75. A method of naking a
band-dri ven package, conprising: providing a substrate

encircled b .band,. t he bapd. . bei ng defined by web
72, Eﬁ% Pgrtang 8%/ 9@&113 & ‘@%ﬂnéli‘%’g?d"ag ng @a&ﬂsssnﬁfaaf ppe

plggghkfgmq%gﬁd@n edge of the substrate; and advancing
t he band around the substrate to nove the join inboard

of said edge of the substrate. 76. The nethod of C aim

e A e Yl 0 AR g

arRARRESIL HeABAN budcbSieUbRIingadRratidHt bR Bletbubdtiitd abahé Yubstrate
opposed edges of the substrate, and the band is

mepy Areugh the mashidet he j oi ns

74. The machine of Claim 73 when appendant to any of Claims 62 to 70, wherein
folding means are disposed upstream and downstream of a tab member application

station.

75. A method of making a band-driven package, comprising:
providing a substrate encircled by a band, the band being defined by web
portions joined to each other at at least one join outboard of an edge of the

substrate; and

advancing the band around the substrate to move the join inboard of said edge

of the substrate.

76. The method of Claim 75, wherein the band is defined by web portions joined to

each other at first and second joins mutually opposed about the substrate, outboard of
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i nboard of said edges of the substrate. 77. The net hod

of Caim76, wherein the band is advanced by rel ative
worewenerdo bet ween t he substrate and band dri vePeE&B2007/001687

contact with the band. 78. The nmethod of Caim76 or

Claim 77, further conprisinig applying at |east one tab

menber to the band. 79. The nethod of C aim 78,

wherei n the nber is attached to the band at _the
mytylly pRAQSEs e i.gefa e supstratepand the hapyl sRdygngedioagove the joins
ln&ﬁﬁagfﬂmjQ§¥£@pﬂﬁ§ﬂﬁﬁ&&gS attached to the band by

hesi ve extending along or straddling the join. 81.
The nethod of any of Clains 75 to 80, further

risi fol.di he.s tr t e .aroun
7R od b e et bR o RS Ry G RS vemient
befRER tREsUbIRE iafid BEhd dRRMBeah®In doRERt WithGhPbandbst r at e
encircled by a band, the band being defined by web
portions joined to each other at at |east one join
boa of b " . f
s#ﬁ%%’r {hlorqé’ft £ st ra ]t"s lﬁ 1% esfper &?ﬁﬂlgﬁgﬁfﬂﬁé%yeaﬁ T8 tab
mé&hbeéieo eediand. t he substrate, and drive neans for
advanci ng the band around the supported substrate to
nove the join inboard of said edge of the substrate.

7932];1? ﬁgglogi}‘? @legﬁl A witef2i 8 %ab B&J i§ atﬁ]ﬁﬁe(ﬁmﬁe band at the

portions joined to eac er at I rst
loaatidn®€a goin. j oi ns nutual |y opposed about the substrate,
out board of nutually opposed edges of the substrate,
and the drive neans advances the band to nove the

80, %@ﬁleuﬁh%otalﬁt 7% JhereR®e Sabthehb& i§ HohERtAhS8Band e

machi ne of Caim 82, wherein the drive means conpri'ses
adhesrcﬂﬂmng Aeng Meragdlitgithejodt. O ai m 82, wherein the

drive nmeans conprises pinch rollers for advancing the
band around the substrate. 86. The nachine of Caim

818%he Wetiogioff ahyef Plaitid73 @l d0¢ fifithepBdmprising Mldin@the substrate
0 oslte
arouel% the band.

82. A machine for making a band-driven package, the machine comprising:

means for receiving a substrate encircled by a band, the band being defined by
web portions joined to each other at at least one join outboard of an edge of

the substrate;

means for supporting the substrate while permitting the band to slide around

the substrate; and

drive means for advancing the band around the supported substrate to move

the join inboard of said edge of the substrate.

83. The machine of Claim 82, wherein the band is defined by web portions joined to
each other at first and second joins mutually opposed about the substrate, outboard of
mutually opposed edges of the substrate, and the drive means advances the band to

move the joins inboard of said edges of the substrate.
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sides of the band. 87. The machine of any of C ains 82
to 86, further conprising a tab nenber application
wa@e@viiznod or appl yi ng at | east one tab nmenber POI/GB2007/001687

band. 88. The machine of Caim87, wherein the tab

menber application station38onprises neans for

appl ying adhesive to the tab nenber before application

of the tab nenber and the adhesive to the band. 89.

The machine of Caim87, wherein the tab nenber

T G R

menmber to the adheS|ve on the band. 90. The nmachi ne of

any of Clains 87 to d hei ng arranged to. at
8% ke AR AbRISM S 2t W ers% dive mEans Gemp 6%%?61150}165 Ror
ad%ar]cmg-rﬁ@ggﬁ?gyoﬁl?d @k s@braf C ainms 87 to 90, conprising

rst” and second tab nmenber application stations, one
station being downstream of the other with respect to

s he Ayichint 8 Gl s5ovbgeg hd Bk rleroniF et T apar

sidRatehdanhdf ol ding the substrate. 93. The machi ne of
Claim92, wherein the folding neans conprises at | east
one pl ough foldlng gui de. 94. The nachine of C aim 92

870&}“?{{%'8%?“? 8 aneyr ? of Ial‘?rllsngl 3 8%' Hfrt%l ﬂ(f%np(}{smgoi tgf) n{fef NS

m successive erati ons on

apt})heatﬁ)w%ﬁdtlbﬁtf@ applylikieatdetsbrictule mmbesmttm bamlh t he
machi ne. 95. The machi ne of C ai m 94 when appendant to
any of Clains 87 to 91, wherein folding neans are

g 'Iﬁ? A5EHinY 8?&&%@7&@115%91%@ tarbq-ﬁ&g ?ﬁ%acﬁgomgﬁ&{ comprises

application statioh
mban derckpiplyémg qnhxehuage) the tab toemblerdefore ap;dwpmnecvﬁthé tab rgember

package,. t he d conprising: feeding a substrate
‘“@éﬁ%@gﬁmVng ‘geb portions with the substrate

beari ng
89. The machine of Claim 87, wherein the tab member application station comprises
means for applying adhesive to the band before application of the tab member to the

adhesive on the band.

90. The machine of any of Claims 87 to 89, and being arranged to attach the tab

member to the band at the location of a join.

91. The machine of any of Claims 87 to 90, comprising first and second tab member
application stations, one station being downstream of the other with respect to a flow

direction through the machine.

92. The machine of any of Claims 82 to 91, further comprising folding means for
folding the substrate.

93. The machine of Claim 92, wherein the folding means comprises at least one

plough folding guide.
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agai nst a boundary of the web portions ahead of the
substrate in a feed direction; and joining the web

w@ororiiznego at a j oi n behind the substrate wher ebgT/GB2007/001687

web portions forma band that encircles the substrate.
97. The method of O aim9640conprising: feeding first
and second flexible webs in the feed direction, one
web being fed each side of the substrate such that the
94\&be macling af plaim AL of &eamS, eeeRriyng pobrality af fokding mepns
' th I : 1.5 {
ot Eshrh S b ekatch P BR AR cubRrd SR fhE Sbsrpc
mbasdnienyh mbeddthik. t he substrate and the join behind
the substrate, the boundary and the join bounding the
web portions that together formthe band that
. D s
O R D O e e A g R P R
foklitsmeatseyre disprsed ypstizembad dowastrdam of 4 @b arembedapilisation
substrate in use of the package.98. The net hod of
St#40% m 96 or Cl aim 97, wherein relative |ongitudina
novenent takes place between the substrate and the web
portions such that the substrate advances with respect
96. & mpthodvebmpking adard-geter rackags §rgiband-drivp gemperienhiyr ehe
z&KbSt atee.t %px)Th%hpethod of any of Clains 96 to 98,
p ae%’eehﬁné lﬂﬁ ucrgmr{ngf substrates are fed
successively, and said joins are made in gaps between

successi ve substrates of the plurality, 100. The .
et Heeripg a subsiratedsgtwagn dicsible weluporgpms Wik thepubsigate bearing

subst ' di ng
suba P e b e AP g sl I A TRRE
web diectiognsdare portions of the sane web. 102. A
machi ne for neking a band-driven package or a
band-dri ve conponent for a package, the nachine
CONMBbindid e wrb oS af Ljol:Fedeld the kulstardi vitrébysHbseh at e
bet ween Tl exi bl'e web portions in a

portions form a band that encircles the substrate.

97. The method of Claim 96, comprising:

feeding first and second flexible webs in the feed direction, one web being fed
each side of the substrate such that the webs are in mutual face-to-face
disposition ahead of and behind the substrate with respect to the feed

direction;

joining the face-to-face webs to define the boundary ahead of the substrate and
the join behind the substrate, the boundary and the join bounding the web

portions that together form the band that encircles the substrate; and

dividing the web portions from the remainder of the webs at the join behind
the substrate, whereby the band may be slid around the substrate in use of the

package.
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feed direction; and a web joiner for joining the web
portions at a join behind the substrate whereby the

wowem7pzopd ons form a band that encircles the sPOBEGBaL0E/001687

103. The machine of C aim 102 and conprising: web
feeders for feeding first #&hd second flexible webs in
the feed direction, one web being fed each side of the
substrate such that the webs are in nutual .
98 Zhemethof o€ ElamoayiGlagh? rdweeinrelativg lermiudinal mevement
[ ein
R FLEBUA IR IESAREInd e b6 pbfRfs MRk Ainst
advaizes avithaedpectne dreywebhgatomwsfbetdre tigujbaitis atade betdndithetshistrate.
join behind the substrate, the boundary and the join
boundi ng the web portions; and a web divider for

oodirifé ergﬁdto'i‘ finy O CRINVSP R Whekkh £ pRIENET JuBSRiadRE fedf
t he webs such that the joined web portions together
sudeksingy.cand anid joinsareemalerio [gaps heteeansustessivesubsigatbeoisthe d
lar@und the substrate in use of the package.104. The
PlYRaEHt ne of C aim 103, wherein the web joiner and/or
the web divider nove with the webs during joining and
separation. 105. The machi ne of C aim 104, wherein the
IQQ/eth wethed of kdgisy 9% hergib theijoindshingdwpe sylistrateds alse thel ar
L i on or, | tj 06. The machi ne of any of
b%ﬁéﬁ ah%ﬁéfpgng%%dﬁﬁngﬁﬁu'he web joiner and the web
di vider are the sane conponent. 107. The machi ne of
any of Clains 102 to 106, wheyein the substra% and
104 hfhws@og PECHINP@nWhSreingap &@@ PORIogs predortiqns OF e spmg web.
bring arranged to effect relative |ongitudina
novenent between the substrate and the web portions
102uahndchiate fotmalsing s brad-drivch/packess oniathand-dspe companenthior
meggfortion . before the join is made behind the
a RAGKHCr DEgnachipg COMPRIPE O of naking a band-dri ven

package or a band-drive conponent for such a package,
substantially as hereinbefore described with reference
t o crsubsirit¢ fegder fon fsading a gnlstisfe hetweeadteamiawyb pertions in a

draW%&ﬂiﬂmﬁggan@ machi ne for maki ng a band-driven
package or a ’band-drive conponent for

a web joiner for joining the web portions at a join behind the substrate

whereby the web portions form a band that encircles the substrate.
103. The machine of Claim 102 and comprising:

web feeders for feeding first and second flexible webs in the feed direction,
one web being fed each side of the substrate such that the webs are in mutual
face-to-face disposition ahead of and behind the substrate with respect to the
feed direction, wherein the web joiner is adapted to join the face-to-face webs
at a boundary ahead of the substrate and at the join behind the substrate, the
boundary and the join bounding the web portions; and

a web divider for dividing the joined web portions from the remainder of the
webs such that the joined web portions together define a band that encircles

the substrate, to be slid around the substrate in use of the package.
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such a package, substantially as hereinbefore
described with reference to or as illustrated in any

w@boorhzoac conpanyi ng drawi ngs. 110. A band- dr i RE€FGB2007/001687

package or a band-drive conmponent for such a package,
made by the nethod or by tHé machine of any preceding
cl ai m

104. The machine of Claim 103, wherein the web joiner and/or the web divider move

with the webs during joining and separation.

105. The machine of Claim 104, wherein the web joiner and/or the web divider move

with a circular motion or in a box motion.

106. The machine of any of Claims 103 to 105, wherein the web joiner and the web

divider are the same component.

107. The machine of any of Claims 102 to 106, wherein the substrate and the webs are
driven by respective drives, the drives bring arranged to effect relative longitudinal
movement between the substrate and the web portions such that the substrate

advances with respect to the web portions before the join is made behind the substrate.

108. A method of making a band-driven package or a band-drive component for such
a package, substantially as hereinbefore described with reference to or as illustrated in

any of the accompanying drawings.

109. A machine for making a band-driven package or a band-drive component for
such a package, substantially as hereinbefore described with reference to or as

illustrated in any of the accompanying drawings.

110. A band-driven package or a band-drive component for such a package, made by

the method or by the machine of any preceding claim.



