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1 PRODUCTI ON OF BAND- DRI VEN PACKAGES AND THEI R
COVWPONENTS 5 This invention relates to the production
of band-driven packages and of band-drive conponents
weingeeopackages, particularly packages exegpldezb®foics?
by the Applicant's patents such as EP 1140639.
Packages exenplified by EP11140639 are characterised
by a band that extends around 10 a supporting
structure, such as a planar divider, to slide around
that structure in use The d|V|der |s typlcally
suppor t ed RRQBUETION QE AVE EKALESy| | s ze
and shape of theA@ﬂ;¥ﬂQ§R(kﬁqgaN@ and the sl eeve
may be integral pan | ded bl ank. Tab
menbers are attached to the band, one each side of the
Tt SUER. Bl TRALS 00, RRURS oyl
compaewein forshcht fackdgesn darticwlarypackagds éxcawplifititbyothb dppliaht’s

t of the package in an opposite
%Egg%%hasE ﬁ@ggsely movement of one tab nenber back
into the package al so, via the band, drives the ot her

menber. K _i e ckage. b fore
Pl e SRR 5Y Epdn Pode i Ao P g R B e
a@m:gﬁinﬁgn'mef rsack absi anilmaamdxdet,lto shide hﬂ&anmed@agaﬁrﬁﬁ uéne
ot of .the ta ers can S or_of her
The fiyiets gicelle prraeries viding S‘ﬁa"&vf@g%za% Qyereld size psthape
ofihd @mge@ fh@ldhydetr endlltha Bleaye mdy e ifepthEihds @f a &(Jihﬂnon folded
ac is al so possible for one of:
ﬁé‘ﬁﬁég §‘e§1bﬁ’i§ age atigehg &ihg Hands prs Gaak fléffpfémqlfwégr Bvcgﬁ%ﬂt ng
RWink B fabl Gleh@BSout 8F the PEckfe diHa6s HOBIRARIin® theldMider. That
For exanple, a tab nmenber can 25 support an

rnori%m?rg et the handeimrtyray drjes die qﬁlwy tab arenbste mgyseut ¢fdhe t ab
p%%gggeqa ah§ ﬂ%ﬁé cﬁgsc %c@ vérh- of Shedid thEmbR Y mﬁto

he otHer tab ér ta t hereby carrie

thepatkess @scofnatthﬁevqné,cdra/gethe @theoh‘ab nmbgdnklagn@ {ba padkage.
Tﬂp&ﬁﬁ 'tﬁe?efglle a?lg éé 9 aneTﬂ% t}?aH QJ) ]59% 1%%1119 rs g’é 4591 39

I'S 1 ncorpora Into i's s |ca I on
n@@elﬂmumwemt Oﬁthwmﬂ(a@n i's concer ned wit h t he

chal | enges of produci ng band-driven packages or

cartons at high speed. In this context, 'high speed
Onerpyl botisofthodbi ete'mbars &tn be trafts er biherexregsigs El.fchabbhﬁterlﬁéks

o Pt e Ee il o fon @y fhq kRt £y
p@a8iblel fordnalof plre(ﬂeﬂuﬁémWﬂs $impBy. to ABplay 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 is 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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2 exanple, the principles of the invention can be
applied to a nmachine that runs at a rate of |ess than
100 packages per mnute; conversely, the invention
wiohFh¥eek at production rates as high as 151iS263801687
packages per mnute, per machine. 5 These speeds are
given nerely by way of congext and do not [imt the

i nvention. Thus, the invention does not exclude

machi nes or processes that may achi eve production
cxamRls, thi mincilestoh 8ie ipS0tigRereR hgappligé fo ainaching thayewns at a rate
oFREDAP1 00/ LR nfimatd; RGO il B ABRS SRR a

machi nes t ave nore t én one lane and nore
pradactianatehentdstt or LD g2 Warckageush miauta ipkahaghinsces si ng
mul tiplies the speed of the machine. 10 Machi nes
capabl e of hi gh-speed production are advantageous to
Tilwietspteidg hre\gblen ma:r@pw waybf conexisand ldo ast ljrait kegivegtidnoThus,

BOBPETIk R et MRS hird Sinee By g e s,
rmest giednérlkt)lsetnezso m%ﬁgesfpef mtmtr?% gdr maelfimeﬁm a:kam;alcs efeMhvegtias
~one or both. t he s of the e.
PP Shites dioh Tk s Pare T oo s Sdnar (A eRelad-
f&rﬁﬁngareyd RasH paallepproaiihg il Fﬂé‘s thdNeeed 6f thOfathivent i on
limted to the production of conplete packages:
aspects of the invention relate to the production of

MaREestapile SCHTPRERBA Srofltifibn &RAINRIFBSR tb Blithigilolume

i ncorporated into, packages in subsequent
apRifeations sy as Qa%élflafqr@h@rmaq%%s Shywagensisal applisetiens grild
bgﬁyedkﬁ? eRGIpliey B %\@ﬁt:oﬁ i thflsf S%Ecgﬂ(t,atlgﬁ %ﬁﬂqfs&'} bits fedblded ¥
| owm ng transport of band- Z0 drive components
Of mﬁulﬁﬁrﬁémnta:f&tqne Ar pagh eiﬁbe tab membersof fepgchage daveventhe
1ﬁ\J3§ﬁ(ﬁl 19 %I 't&gé E %‘:eg] ?ch a cu'léil Félﬁ:%h&}g Ntopﬁ tpﬁqﬂgentlon
an or ot he e

_or]to a sSuppo tlng S uct ur e,
limdiedh ttethmpwguttthe of toymmete pacliagey: aspactstdfshe ingention miatd talthe o

oo o B i e R (R RS S lelet oy T,

pt%g@mmﬁuba@memﬁnmufacmung opentiphe Thohg:essbanﬁumh epdodtiankmay
rel ati eck ort|

o pefore LRt Al Ein AR B IGF g a8 e it

- dfivd coafpohdéigs hem dnalooatied tb the otleAank, thi s neans that the

overall width of the blank to the sides of the neck
portion is greater than the length of the flattened

hbmaﬁ,prcfdua&ﬁg HR dry diffidulticBal RAdes ROFISE B theDakdbnto & Blast bde
n unbrqQken band qver a flat blank. 30 |n an existing

TPPRHES TR tYSs Sehie mainiainipg the slest diding i that ispsieatial t? s

sﬂﬁ&ﬂ WER g tifelHahd R8ePtht bﬂ:ﬂ@é{éﬁlé InYusB P $aerd location, the band
paral |l el -si ded tube of astics film_ The tube can be

biqeHy e wilthing thﬁﬁor!ﬁ@?%ﬁfﬁlﬂt'oqﬁﬂﬂ dhandges ofdhg plgok that define a
rélafwytnuf}bmkéwpaeﬁ&rﬂﬁ%émm ﬁea%#ag% mlnﬁhﬁe RaRGod asclas@ en

a |l oop and tlat elongate cardboard blank is
S]m:_mg ﬁtr(é dhig bagﬁ ptoymétﬁ@ 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



10

15

20

25

30

3 its central longitudinal axis to reduce its w dth,
wher eupon the blank is inserted into the | ooped band
while the blank is held in that narrow curved shape.
ased, the blank regains its flat sqqﬂﬁf
%ﬁ@gizﬁ%@ ful | i dth to support the band in a éggkguoomm
sliding fit for snooth running around the blank. 5
VWhi |l st this existing manufacturing process works
reasonably well for producing batches of band-driven
ifsgentsa éslgmi'ftmadi @esmrrecs) uck #hwidth,odiefeupen tire blanlinisdesgrted into
Y
LB AL L0 O I s
theblaik xggamsrtssrtbpshape gudtesce i zt:s fathevidth dmsusmrr the bargifin a close
roduces quality-contro

Slhﬁl%fgﬁpo 8m|1tm st aam%ingé e § background that the
present invention has been made. Fron1one aspect, the

ion reS|d a _net hod, of na band; dri ven
WG s S Py TR e b ey el St
l)f_E:beés dg'lﬁhﬂili;'ﬂig%ﬂ pRdkh SR Sit (ﬂj&g Gotignd itdeRlto ﬁﬁ&iaﬁﬁaﬂlﬁb }dductl;m a(ijnd
flex e.we n ee i rection, one we ei n e
it Rl petfomged by HanfYSTERRE BIRdiah rifs inyalyes gk thpopr
dakth (R highaffspoR chaASH bl FRASIoliceoah&pehsil 1293dr) Redi nd
the substrate with respect to the feed direction. The
injeqsicesaualityicontrol ghallgnsssi cal strips of heat-wel dabl e
plastics material, and the substrate is suitably a
flat panel such as a 20 carton blank that can be
T} isleanst this bagkgrounddhas thechrepentiayenpiar kasdeer medeudi ng a
sl eeve around the band and tab nenbers attached to the
band. The net hod then conprehends joining the
Hrera ene asppeiabe inugntion resiles inrasmethod of makingh hd+dphizen package

FHBESEORS A o FEGOAE KBBED 008 g

- -seppoi flekibletvrebs Bmﬁtmhteetlduebnewd) beh@ fed ead. sid¢of asubgtratay

3, BUREVSE SRR BB R PG IR AR
ssbm::latetmmre:tphei t¢ thiefeed divedtiopoThid wels at*emy&ilthﬁ fdenkixdal nﬂpsa)f

t trat
R BERERE Tfierang BBl Sebb s bbb Bh A 1
caedisblinkthftatfhd @ldel & Macthobdidrdriven pitRadedtdduding £lkdven

where the, substrate |ies between the webs, and the
aid e S Pt PP Danc.

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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4 band suitably slides in use around a | eading edge of
the substrate at the neck portion and a trailing edge
of the substrate at the neck portion parallel to the

“bgﬁg%ﬂgmﬁdge, t he edges being orthogonal tOPEQR?ﬁ&ﬁ%OMS7
| I ons

rectron of the webs. 5 Elegantly, the web por
may be divided fromthe welg along a join, preferably
i medi ately after nmaking the join. For exanple, where
the joins are effected by wel ding, the web portions
bang subteblylislided éluserapmund b teadia edge afttictsubggraternt thegbclt poetiane b

M ) L it |
R e S R T
eid gaséing orthegontlaoiedftaslippctensif thg wabget her t he webs
before joining. For exanple, a stripper bar may be
advanced to press the webs together and then a wel di ng

HigadtlyTehe wb padions ang be diviled fioinahé web ilbng hjdin, preferably

.pressed-t.oget her wehs to wel d the bs. together., 15 To
O R e e e
vididind) #edvebipartintls ag be Hivsded &of, the Web By REKhE tHr@dh tiakeb
rel ative | ongitudi nal novenent takes place between the
a8EH¢d8Ee and webs such that the substrate noves
closer to the first join after the first join has been
made. That relative |ongitudi nal novenent ends when

Torlow guaip fabempeds sloages nostible freary 4des of the blank, siyy method of
tREh AdntiME cdn@ASHIAtbi i BRing TONARERE WiBYbdisie ?ﬁlﬂh@.%fieﬂa&ple, a

vari ous mags. For  exanple, the substrate may nove nore

sEippendrympbe avanasd ip pirisdlee Wehs tegethsr adehenehgeldimg heaganay
be H&kanééaqraétéﬁrzéé\ke %%@ tﬁn%e%gd-g{gét‘ﬁm 1wl HIRTbs FRRBNEY OF

nmeans an Iven by a secondary
conveyor means noving at a | ower speed than the

TR iR %(e \Qz%ﬁa%ﬁ 9 erfeiire TRARE slic}ﬁgfﬁteofttﬁleeoaﬁ&‘ 9%%%}%@ sibitrate, it
el ongat e, e primary conveygt neans suitably Supports
igmefemedithafrelativee longistlinal mowndnt takespbreo hetaesn thosubstyae and

| & abl tg. the ot . he. .
EFER) UL BRSO RO Db Re o el B i goen-

nivelel S haff reletivd loagifudinal mpeinient érds Wit the Galsaate kst dgamnsBlie
ﬁngvemsnt bet ween the substrate and the first join
Lo{AMt ageousl y takes place after the first joinis
made and before the second join is nmade. For exanpl e,
e secq en the substrate b?ars

Rg 3}’%’9@?@@3%@“&%&% g‘?w%wwowmm& of frggmple, the
siidsb FAY hove 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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5 In mass-production, it is envisaged that a plurality
of substrates will be fed successively between the
webs, and that the webs will be joined in gaps between

wo'seassksse substrates of the plurality. E|69%ﬁghﬁmnhm%m
Invention allows the second join behind one substrate

~also to serve as the first 5jo0in ahead of the

succeedi ng substrate. 5 Once forned, the band is
preferably advanced around the substrate to nove the
In siapssprpdistan. dt is envisagesl thef aherality of subsliptesagdedtd t he
SSUBSIVER! Rt cERitR S dhl1 BRF R0l QLIER 163E ffiApabdagRTenNt
nbers over e | ol ns, i 'cH rel nfofces the
symwsfean@trpﬁeev%tht Blumhag @lqggntb*f the ﬁrerejltmnraﬁowp&n seapge i f
0
b R T g G R S e e S
substrate and could |ntroduce a risk of breakage. For

Cgeaﬁprmed t}herbagtl? e a]ia ly adv, ade(fjl agglgl tgey Suk% 4 et to\ﬁ%v %g{%ﬂt

ween 't S 1n cont

- intobil df heading ank trafilisg d‘ai’gﬁﬂofdhe Slﬁstl‘m I’ﬂils I@iagdtldﬁﬁ theh_\ems for the

g dar conv. ans. rna @¥ d ‘
ST G TGP BT S0 S TP BIToES i s Pevents
sﬁ@gtngaf fefjetheurdn eegag@suieeulsaudtesslﬁh shdaging@b@ld oftlerdiéer e

a band is turned arou rate to {ent. t hat
ingernt gwéfﬂo pihupninERt, ﬁh%ﬂg ajop ﬁeﬁvbgﬁfwng ﬁﬁlﬁﬁff&fﬂ&?ceane
rigf of hieakapd ®6r &hm gt&eths BhRL hat K adRadcePb RIS mER¥mddien

be glued to the usi ng adhesi ve agﬁlled over Or.on

stateﬁﬂ e gebstryge andhand driye magnsig congpchwitle diepandbe by dsjye

- nReEImS slage %oﬂdlgl &ebdoh%aﬂswna%faayaﬂeﬁandfdrrv%txﬁe\éns

relnforC|n d; and secondly ensurlng t hat
Tl SORRTIS m@hﬁ@lﬂﬁﬁb@@oﬂ@a tdite exornesiteoiides abgg barf- on an
edge of the substrate when the package is used. The
provi sion for advanci ng the band around the substrate
Wiheye bland segimied deaueﬁd sybistrgte tof the ppdert ithag & walsine othepjoin weld

e hli,ioléffgﬁt?g'é HBoard 3f A ttl{]'eﬂkl *B?%e%ﬁﬁ@?:%{%emaﬁ n%%%‘!%ﬁ gaeg be

ance Ww rst aspec rov
ghued apthe band ukimg |atIlnetsyfe fappliefl v ¢rioe on potb ts@ssmﬁtge weld Applymg

G ggé g\lrer; %r X%‘bc:;é tsnﬁ%s Oﬂ% he r & %Ssote S tanaﬁllgagasr 118 I){ re: %Ié%iihe
Mclde amiedebod ] yoampqringsha ghe \perlmvamlbmo\a: ts ﬂb&b(feat & sﬁagg'irrgﬂne d

- by, a nd he be|n def ed by web portions
aﬁl%‘?%‘?é’?%ﬁ&“‘éﬁ&&ﬁ“ﬁ} e pagk t one joi n outboard of

an edge of the substrate; and advanci ng the band
L e O PN (1%t 2] e MR ety

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
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- The nethods of the invention further conprise applying

at | east one tab nenber to the band, for exanple by

adhesi ve attachnment to the band. For reinforcenent,

ive is suitably applied to overl ay
vi?%gﬁ%?@ﬁa join of the band. The adhesive g%‘ir;,%sz%ogmmsm
applied to the tab nenber gefore application of the
tab menber and the adhesive to the band.

Alternatively, the adhesive may be applied to the band
i fbo epplied bt the tabimmmbst bafere applisatmerdfhe el memberad i ve
o BB R B baBRe iy B it hcEe PSR
applba!mimf thetemmpmbérag the edhesivbamthedandie conponent for a

package, the machi ne conprising: web feeders for

feeding first and second flexible webs in a feed
dehrroﬂmt aspict wathén the mvareiva goxfcept tha dlvesticheexhdsto sulrshina fop

th t )
3 s et o mease M e 00 siPeenat Srisdierizie Ty pichine
cﬁxﬁﬁzﬁlﬁfgt wep fdehlﬁs for @sbding fiegt bhddeomRl fldtibiewelsin B ded kivection,

ce-tg-face webs at a first .join d of
oG 8 P i obe SRS CHE TR Vb 1 s s Pl R0
Y eﬁsf)@sato% ahtQADfjafd FehiddAh @ibiigteMRh REpdct RNBe febddirection; a
together encircle the substrate between the | oi

ng ¥awsT rypigee thedpoedoreivrys eidipigpnelieate ﬂﬁ-‘o‘P’Pﬁt’é‘F@“g at

. sé&xﬁa JoREbehSHBh O BE ﬂfefj&né’\ﬁ‘&ﬁdﬁg %b%@ﬁfoni e thgneed

web portions together défine a band fhat encircles the
eagiislettheubstratebaticas|thajoisiond d wehdividas Serdiyiding thegeipedgyed

Bﬁ@ns]{%@ﬂﬁ% gtﬁamgé?'bf e J‘éﬁgﬁ‘ﬁla%g 'v% poltfis WePher he

ol ner a e web divider preterably frove with t

| deﬁm@ baod fhatencisled thy subsiate spbe sitd apgund Rlasy substeatepn @se thlee

p F Jd oiner and/or the web divider preferably nove with
ro %ry noti on, although box notion is al so 20possi bl e.
A meldlng and cutting head nay serve as both the web

Fl)] %)ns nuous Produc op,the W o l%;iogx%g an ort enbcﬁvfdﬁ gf{ex%glgrrn%vet he
mthmmaun@]oﬂmmd sep@mentidn. Roh exatrqxtd) nlraavebaylnémﬂﬁoeme

R UBeE el mBt Ry BOHE P EEAGT et ner

pbdddlanebs before joining. That web presser is
preferably novable relative to the web joiner but is
al so novable with the web joiner with respect to the

ANBhGing m&lﬂgﬂﬁa&\ﬁl@y @Brwd e@%thl tBe WEPRIRE end the Web BRideE
j oi ner, presser be associated with the web

gmewsdmreﬁ*@ethvh@b d‘ﬁﬁ?ﬂaﬂ‘éﬂﬁl”@l@ Spads ynay Re thchese soppgpent.
menber application station for applying at |east one
tab nenber to the band. There may be first and second

As gforesaidntbe maghing way fusthersomprissas welppresset sich ana yapaeybar

%8&%1%& 18R M bt dgﬁ Hﬁ!ﬁ%sgigﬂﬁﬁ%gwﬁ@ Ghebd BefBrefibifi¥e. That web

Irection thro
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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7 Folding neans are preferably included in the nmachine
for folding the substrate. The fol di ng neans may
conprise at | east one plough fol ding guide, nore
Wi RbB128¢by @ plurality of plough folding guipdegiesneznoies7
arranged to perform successive folding operations 5 on
the substrate as the substrate noves through the
machi ne. Such fol di ng neans nmay be di sposed both
upstream and downstream of a tab nenber application
station, such that folding takes place both before and
Fefdir méaﬂ?g@?@f&%& ir@fhd@é infth ARcHIR! @Pfol&ﬁtﬁ@ GubRRAE ThO
The "secon spect the invention Invol¥ving advanci ng
folping ieans mayowmprisha lessiomephiugh felding gside, b@r@mpfe@@beaj as

g RO, 8 RO BSOS e

oe i subdtatd dsymﬂuma mdvies thharph tllnﬂnat@uﬁe%uch éaldiloy mmts may

Q ed to ch ot he
o s o ol St S Bb o RRlF sl sucn
st fopding takes fidve bsuhbﬁforaﬁxﬂ affet the apetichtidntdf 8 gabtthantzactht o
bflji]H(/de 15 around the substrate; and drive neans for
anci ng the band around the supported substrate to
nove the join inboard of said edge of the substrate.

af oresai d, the drive ans U|tably conpri ses
1?% FsPeft Ofﬁth IR Ry R pOVERR A ha’dtqﬁfémagwosabmte
Rk QKO Be bXifestelitalRdcBine 26 rhakif) F6¥hdldRdén fabEagt r’cli@ﬁhd:}ﬁ&{b

may be readily understood, reference will now be nade,

 CpRPRiRARE: W%&hﬁ?f*‘é"mg & Sybitatg ehciiesd By iahgndy thavepdyeeing

d¥firiea by \-Fe'ngHftl%anoirﬁd ?o dbRVinS} A RE: Bfie bl CuiRAAof B BGHRSS
steps”involved 1 n making a band-driven package in

ohthe srhstateangdng for serportipgdhe ubsiratowhify ppapidting thebagd to slide
P@ﬁﬁtsh&trme AVHS W REnsFod dd@%no%%ﬁégﬁg% ﬂﬁgulﬂﬁﬁ% ne

ustratlng e process steps I gure

suhsmtem mg¥e tpe indreinboand tmdberdge nbthb yutstige esssifaresasl, theldsive
I€ < c

sicp i} bl R ERE O Bcn 0y o R RO TR

tMHMEﬂakband drive conponent, ShOMAng how the band is

conpl eted by welding and cutting through two overl aid

strips of plastics material adjacent a trailing edge

IobrdedtrathheainkentioBmay be readily understood, reference will now be made, by

-way of example, to the accompanying drawings 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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Figures 4(a) and 4(b) are schematic plan views show ng
successi ve manufacturing steps, Figure 4(a)
corresponding to Figure 3 and Figure 4(b) show ng the

Wb ABayf act uri ng step, namely noving the @%E;Gfg_g@%gm

to bear against the weld made in Figures 3 an

Figure 5 is a schematic sige view corresponding to
Figure 3 but showi ng a variant having a doubl e- edged
wel di ng and cutting head that is currently not

pr ef Erguesd 4(a) Biked 4b) s sGemptiaplen GEw) shamingsobeessatd ¢ pl an

vi e espondi t kgures a) d 4(b ut

& how ARG Th8 (o) St Serutible Pl 2 b PRI 5
geneslawasg theséxe nehufattasig &, hirhdly Mai @ itteel next blank to bear

Fi gures a d 7(.b).are.sc iti c side views show ng
how ?%énsgé‘ﬁé'e%adﬁén)f%’ﬁaﬁl’: gggr ound the blank to
reposition the welds; - Figures 8(a) and 8(b) are
scheppti c Si déﬁ\/i ews .showi ng an alterpative sol ution

to t REPToYS BFYITMELC e yiew sarrespendinglt Figsrs by shawige a
schep@ianthaspgtal déﬂﬁlle-eﬂ'géﬁewéhﬁiﬁg\‘a:ﬁlr&‘ﬁin@%eéd\ﬁatﬁ@&l&cﬁ%j h&n
of an adhesive strip over one weld of the band; Figure
10 i Brelrgthenati ¢ sectional side view showing the
attachnment of a first tab menber to the adhesive strip
applied to the band in Figure 9; 25 Figure 11 is a
schekigics 6@ and Ghhare sthgmatiq Men SpsyasgsRonding tafigurs i@ d

abou ' . Mag-Tage) j : f@q@g
expogneéﬁgﬁ)eﬂulétE erlﬁ% d of Sﬁﬂégﬁgﬁg;&%g o e%lg%llf Faées
12 | wage elgfesites filn weietitlonal si de vi ew showi ng the
application of an 30adhesive strip over the weld of
t he band exposed in Figure 11;

Figures 7(2) and 7(b) are schematic side views showing how the band may be

advanced around the blank to reposition the welds;
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;
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Figure 13 is a schematic sectional side view show ng
the attachnment of a second tab nenber to the adhesive
strip applied to the band in Figure 12; 9 Figure 14

Woc,z(@.}.@%ﬁnatl c sectional side view cor respo?,g:rg%éw:;mm.,

Figure 13 but show ng a panel of the blank over
the second tab nenber to cenplete a sleeve of the
package; 5Figure 15 is a schematic sectional side
view, to reduced scale, of the package conpleted in

Fi guFigued4 isinsohemefic sediopalcidegiew enrespordingtelFighes 18ibpkt
and ndi ve |
oe; SRR bl JFRIERFLR HRFOL 0 ook A 6 Grple
schedaﬂwcfﬂm@ndmgems of a practical welding 10and
cutting head arrangenent including a dynam c stripper
bar; Figure 17 is a schematic plan view of a rotary
mac hFigeref16ris pﬁjhélﬁat_i'd sogfionklgiderise seredh@d scadé, ofithg packade

15Figure 18.is a vi ew of a practi.cal aodi pent
of ohrFdE Hae M ehonnets Reaidabind fedaat MR and peind
t he iapviemibeRkxtedigu frem U digvainilsan vi ew of the nmachine
of Figure 18; 20Figure 20 is an enl arged det ai

perspective view of a supply station that supplies

stri pgurBde®), @@(‘E? arfdl 168d) abRShdnRMAsRAIB Yichk of B Brabfehwagingf
Figures 18 and 19, and a crinping station of the

nmac hiteuingrhsad: @ﬁﬁﬁmeﬂt ngludigg g (dynagpig strigper bar;
Figure 21 is an enlarged detail side view of a strip

feed mechani sm of the
Figure 17 is a schematic plan view of a rotary machine for performing the

process steps of Figure 1;

Figure 18 is a side view of a practical embodiment of a machine for making a
package in accordance with the invention;

-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 downstrearn 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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25supply station of Figure 20; Figure 22 is an

enl arged detail side view of the crinping station
shown in Figure 20, downstream of the supply station;
wo FlogAHoBe023 IS @ perspective view of the C“ﬂH"i‘/(Eﬂoomomm
station corresponding to Figure 22; 10 Figure 25

an enl arged detail perspectove VIeM/Of contr a- rotatlng
rollers of the machine of Figures 18 and 19, for
advanci ng bands around their associ ated bl anks. S
Referring firstly to Figures 1 and 2, the process
step ' ratd of
1 epwighe 5 94k gl el (RSl bt Bl 0
bl anKke m@hae of E@utes b8 eifid K dir afivagoing barsls eteang ther asspéiatad
of fl?‘bl_nﬁ fled band-driven packages 12 at the bottom of
each T gur 10 For conpl eteness, this specification
Wil | descrlbe all of the process steps involved in

i.ng.a age 12 ] cont i nuou ess_in
RRGPRUNTTARHE |yl 7 RSy 4R ST pR T E S by e
ﬂhgnaﬁﬁs of F'@ﬁﬂb 2 stattiagnoar the hitrodﬁi:tﬁﬂbflﬂﬁbﬁ bmnltsm)tat thadop

RS o Bt Ehornd trupehiantid B Brdta 2 SO of
elamglee,d |n some cases, at all. Nor does t he
i nvention exclude other process steps that have been

onmtted fromFigures 1 and 2 for brevity and clarity:

Fold 66 SIRERAARS, NG éaaeeiwadowm deschbé A1) bNBe Moy SERTHSIE in
t he package 12, inserting _an instruction bookl et

making & ppekagadk ag@coyznucpﬁ SraspEs bR HBele MeRBRAFTARS fapilityy &

shfinfafisedSn FIRANS 1 %H@z VY &fr, 1S & HalGetRatitRSihTeAGibh 88bs not

bookl et 1 nto afpac age.
necessarily require all of these steps to be performed, either in the order shown or

indeed, in some cases, at all. Nor does the invention exclude other process steps that

have been omitted from Figures 1 and 2 for brevity and clarity: such operations may

" include printing or customising the package 12, or inserting an instruction booklet into

the package 12. The embodiment shown in Figures 18 to 25 shows one way of

inserting an instruction booklet into a package.

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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20 It is particularly envisaged that the process
sunmarised in Figures 1 and 2 may be interrupted such
that some operations are performed at a later time or

wb 27/ Hefldoer ent manufacturing facility, foll @é‘rﬂﬁ;zoomumm
I'n

storage or transport of part-processed bl anks.
particul ar, after a band 201 has been applied to a
bl ank 10 to make a band-drive 25 conponent, the
remai nder of the blank 10 is folded and glued to

- igypediaiehnahsagher the bl\a@hlopa@wayesnlezmiqf@lm Oppdgne weld

iRAN a6y y&mﬁqmwm S of‘iﬁé%a%k%bﬁﬂ%&ﬁfﬁe described

folding and gluing operations are not essenti al

in doterh with mefergngettg leﬁad(aé exb#b).Briefly, as shown in

Figure 1, the process and machine 14 that will be

described 30 herein takes bl anks 10 and t hen

Omee thedacmd veid andsudifavé b¢atm®ﬁ;a t(Bﬁ),mp(bﬂetl‘ebmtd 20), the baiid 20 is
n t n et |

e A LR Y e S o S T

eglpysi queaﬂmlkaﬁ Referetdeavild Ibardadaﬁb F/igdrbs ‘h[e) Tk &(d) Iaedjsthin

BRI i RS E BHE R B e o

vidl@af the Band@200as30oved DUmIghré M vﬂieﬁﬁﬁborﬂ.@e blaﬂe 13 ﬂ'&ld&ﬂaround

j ncl udi n ne wel d 1] dlatel t he Dl
thfiet iy et o A 5 i 118 et Lo Qs dpep e
ot R@idaif leybalie Do, Mhetelifortd @04ndkehb rnlemBer sﬂtﬂﬁds RegiMistehe
bl ank 10. This will be descri bed in deta|I Wi th

pack BRvbeapplied teithal piber weldyes shpipdigurelnce the second
wel d and cut have been nmade to conpl ete the band 20,
the band 20 is advanced around the blank 10 to
Whendhs socend tehmemberdgs been putia pesitipn Saplfelda g mads ps shayn

it ﬁ%ﬁ& Qfto E&l‘ﬁp]@de ?Ez‘i)a(]:lgge B?fl ? é’ﬂl&ﬂk 1'@%?[&&% sfe@ve

FiI gur es this r ect.

aIcrving ﬂwltalbmgmbem sqdaﬁnmrﬁa@der humgrtathblb ?ékto |§HE‘¢(

,%:lgtlvk%eogﬁ%%hh&gerh&tgpﬁe p ebnl?J iﬁ%@a”d 20, as shown in

I gur er eupon t is folded around 10
t he flrst tab nenmber to invert t he band 20, as shown

lifge’rﬁlll d)%g‘lﬁca;mr 14} F%‘rHrge rzltrﬁc’ac 1 €14 %Ipl odyin tl()jc inv nhlog band

pon a-séec B ENDeEr TSUC S ano
pbdc'est:se:rarcﬂmeﬂd bikets bEethayxpé gmdrallg obloag st lieroppesed cutamts 16

t Seco r has
i 38 Wohlsfhe b Goio itV Piokt'S B B I & s hoon 15
aclnmﬁll@gécelgll?e inBodiRtR], eldd ohhanpa%knagﬁeaﬁ? kndwn: \ﬂﬁﬁyﬁhﬁﬁé;ae
10 defines .a eeve aro t t rs a
g?téVSFYdE‘FPWé?"%PQﬂ“\’H o t%‘élf‘“ksﬁ)pfﬁ%‘fl{a }t“ﬁ'ea ‘IB‘&HES%‘S'( pi-
oflis 16 Qrd ik adsbritRl] PRROKERNTRVAINBA buﬁﬁeﬁmpk@HeMs FeSultifg
use Referrlngﬁnom1s§e0|f|call to Figure 2, a machine

ng_ W, gyt desirabledaterglylocation 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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20 processes cardboard bl anks 10 that are generally
obl ong save for opposed cut-outs 16 in the |ong sides
of the oblong, offset close to one end of the bl ank
wdoohEefgknow edged in the introduction, suGriibhiPiebSss
16 are already known: they define a relatively narrow
neck portion 18 of the blank 10 around which a band 20
runs. Cutouts 16 are not essential to the present
i nvention but they are preferred as the resulting
25neck portion 18 provides desirable lateral |ocation
I
A sl D02 o wh SO RAYS A SUONE b5
sbasie i teansyepde@riemtatidn suck thgitheir lmngl mdwenﬂudmg tlmstlt-ass 16 are

] I
oRFL AR MR ARAERIE Theuind 10 BB 53 sipbied Bt BRET e
c2@riggas epsiredm dHthd ﬁlatlhme didaglirag, ie d@&hb&nkél’ tharb stapked to be
rd,to the

GpERE P S ont ked DR R AR ( b

amamhmcmaTﬂdlblanhb 110 prediératd e baso lhrbl%hftlieﬂﬂhcmﬁﬁ 1t4®n baédepatdyi n

e e e dvermii she b of phsn liaBtf S eRieal P

aﬁd@@@tﬁﬁona@mbm@hmdagmﬁﬁe base of a respective one of
the cut-outs 16. 12 A succession of bl anks 10 are

presented to the machi ne 14, the bl anks being nmutually

TR BRBKS 107hré ERRGMBohSh Dl nfhiA L OBy SHGYohtAPYrichd}§ chnvepitd
sides including the cut-outs 16 are orthogonal to the

31t eties the fllodthriongogtinecof seehrbdapk 4@ opensed todhe piftshpeck
ploﬁfoﬁ nghe R}&%ﬁ'c%n&eg&t 5 bABGERd %&&@%&Eoﬂ\)afom&m e

igure 2, In nks 10 are st acked
kap'yb trihesg Skliledﬂntth@artmdtm oy exclurded gy hp@mventianegul ar
intervals in the desired orientation. The blanks 10
preferably pass through the machine 14 in a generally
In wimhisiaﬂmlﬁllea sehemptidview of Figwes2nths blahbe H) 24 shyfwneasding
C I | t houah

<R ot SRR L 3 bk N b LA Y evor
Whilst bestipradtice ugdutddmlonacggestet}ﬁﬂblmks A0 Honidzon ba kelmsq:dmxcy

SRR Rt B e BRods i ehots philt o Tt B B B0 0%,

rMﬁﬂE@ﬁ%&bﬂMﬁpﬁéuhﬁeﬁﬁeﬁﬁﬁdwdnmﬂﬁhhﬂwghn@ﬁ@ﬁmepﬂﬁMﬁ%ﬂr

those skjlled.in the art and
(357 S o ey BT PR, T TigBaPBYe tHeprohes Sommdied in
Figled¥- 1Sand 2 Ihdyi R Antekiam td e compwiedlaftbi GlinRndl dirlig walienks
10 are shomn as being carried through the entire

PAEPHcRed Dlansy 14 agg %P‘boré@ﬁfﬂoﬁ&‘bos primary conveyor.
Wi | st best practice in automation suggests that
bl anks 10 shoul d not be rel eased once they are under
Itip alsp pessibje; forgupplepentanyilenation Means Kobeprekided &@ny plaggssuch
a8 Elamb g nchior PR kSi1eldo é%sme bﬁﬁk@aag%astqhé BiRfike9 R6inveyor

conveyor neans to anot hér as they undergo th
3@ dedesbe foldihgsteps Thosp éolding stepsrouldratireatise camdéle@lan&s 10
i
a n g} ljfﬁﬁgé;to @% : ﬁ}(@g‘?{]ﬁ% e %ftﬁ?}ﬁ bglg [Eg%[ 0n§ £ %1%1'361? tv\ga;eﬂ& fiSshitar
unge¢reheradmeity iqadglnvﬂosedkbyﬁa}dingpAmﬂn$mmi cﬁfrskmnldr@em

5T el i 3 PSR KT il b B o2 Pos SEM bl Tt & qyen

nsdaﬁgleave Semfbnﬁﬁe&ﬂrc&ﬂmoﬁlg)fmﬁbaﬂamﬁgs for mﬂityr bW &es thico

gt s B g G B cmoipsEanpBMim G 1TRe rea hich

afd VEIbMS e ms&ﬁ&&h&hmm shSlvit I Fepirg19.€l ative to the
conveyor 30, as vacuumbelt location is relatively

weak i n shear under the nonent |oads inposed by
folding. As the provision of supplenentary 30l ocation
means such as pinch rollers will be routine to those
skilled in the art, such




10

15

20

25

30

means have been omtted from nost of the draw ngs for
clarity. However the enbodi nent shown in Figures 18 to
25 enpl oys suppl enmentary | ocation neans which are
W floiBeden the plan view of the machi ne showeridkaon7/001687
Figure 19. 13 A secondary vacuum conveyor 32 runs
paral l el to and spaced frorathe primary conveyor 30,
runni ng under the neck portions 18 of the blanks 10
whose maj or portions are supported and gri peo_l by the
prchmagy BER gAvesy 32 s p@reﬁ%l ielendspacsd Jpothe BUmayf i nes
@?bm ﬁﬁ!ﬁﬁlg‘&ﬁdér'ihetng& sqg%?ﬂi%lbha\ﬁk@ﬂftﬂ&@%orpl ane
hat * of pri mar conveyor 30, such that” each
mﬁ@nkari @unpgrtgdmﬂ@pe@ Liyrhe pramary eenviexdri 3. oy seoandan|

kLo Lr I
B 6 Bk d AN bt fan O bl o BT b ot pidlete? hacof
B prin® @y gdnvf:jrfmﬂbbaiudl fhhtasch lWankf 10 isswppertelt iawmt gensrally
nd.fe o a wel ding and
h"ﬁ?‘?’%y L IFgavellfgﬁﬂﬁi‘n%?a gChrlr%glm ne 14. Slpegl fically,

an upper strlp 34 is fed parallel to the flow

bR be” B R Sy bt o S AR RoRREH el

fili @rend2ddm fiomirespagive BeeEfB 81 4veanidl faios: xﬂ@dechW&fng&taﬁbxp@

ibfhe et LhiseSifoY aend s HinimRenple s iheriny drecton,

IS L EMRAAY }ioﬁmmemﬁe a%ave thBep;see %sﬁmof tROBIMERY Q0 aidin
therefore grip lower strip .. 15The | ower strip

alignment Wit HleaneFI@Pfgaorwlﬁ Rf ﬂ*ﬁé‘laﬁ%?cw &o‘PWFro%ﬁ%P A%is b3 in e
paAél pfand Andth thetl DG fh®s 24lothé IRNBRNT bilviddn IHADIHARP 8 and the
strip 34, with the neck portions 18 of the blanks 10
S%oa%w eanyeyas 32 iEherseqondary eonveyor 32 thepeforepmps the dow sy syS6-
Tﬂ@ RfVer Sthip 38 1s3ﬁso' a?lgr‘{édsvhm e hébk%whﬁmhé’ Pg tﬁ@bﬂ‘éﬁ]?swo‘%ﬁd thus

Figure 2 as the [ower st FIE I s conpl etely
t

_ iingbiguvesst with 4@ wpperstrincidi wish theawmeli pations lﬁm‘f ﬁm&laﬂbﬂlq n
ng
Séadrqg“éé%&ﬁ P?ﬁ“&gl)s/t%l éatgtlﬂg 45@% t r%g?‘g&r?r ans g%@ § l:’éen

tapriilant @eiv Hf Digurei2g the [@werfstriphis igl pmlﬁglsy Hidsten ohdamideth. but
an exanple is shown in the enbodi mrent of Figures 18 to
25, particularly in Figures 20 and 21. The tensioning

Immﬂ&eﬂa}sxmram:mdu&dnmﬂiestrﬁs by tfisiasing neynsrupbtadam afithe

34, .36 d
RIS Sutioe e TR e p S PR RE el 605 e
3efthe drdvhiggsviel claritg batu eﬁzhif)}ﬁlb Bghew Al the elﬁﬁ@duﬁ&ﬁ?f Flgures
reserve 0O S

ensj oner refer abI efine |
I %Pwmﬁﬁ&@ﬁwﬁ ?‘S— T%‘Stm&@“@&ﬁ“’ﬁ’és PRRPrak e rebls
39 40h8 ey irdtht8 bof, l}bﬂéférﬁlﬂﬁttﬁé?stﬂﬁsefﬁl’,@&lex:aﬁ@@ 1ol 23&@Y $ashion
operati on of the machine 14. Fly spli ci ng of strip

thﬁ%ﬁgér%wn?rg befgeedthpitaps 34 B2 Plttefvﬁl? welﬂgﬁg@e@ F‘&Hﬂ%ﬁ‘ta@@ﬁ@
SRACKAURRrs befEdbly Ao UDEhCNRRBRDF ShipRh ARG ES hereby the recls 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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30 Figure 3 shows a retractable wel ding and cutting
head 44 at the welding and cutting station 42. The
head 44 reciprocates up and down in use, in this

\%"ﬂﬁ%i?ﬁ‘dﬁt with a box notion as shown to swl,tCT/G 2007/0 1637
conti nuous rather than intermttent novenent ]%?

10 through the nmachine 14. 1fn its down stroke t he
head 44 bears down upon the 14 upper strip 34
closely behind or upstreamof the trailing edge of the
wpekstivi4 ¢lesslyighigf onupsiraan ofithe traitids plgeeﬁéls ne¢¥epogignne8 of

'%’Slé‘ﬂ‘gl L0; tdrﬁggslgeSQR&tl stl\% g&gm&({q&ntagw{th Edv&r %ﬁ{) 3 Ehfgé{{rg 3

ower SO ralse agai ns
shppethedawer ptrip 46 atsh |rasqdaga1tm t}aaojppa\smp 331yt}m may/echieved

Vllnéwfaé)ﬁga}l}\é Epr}%}qghown iﬁ Ens figu ﬁ(ise&) egid %g’ali;fp‘g &n%g isa
st essergfat. heat ed wel di ng edge 46 that |ies ort hogonal | y

with respect to the flow direction through the machine
14 and in parallel to the planes of the strips 34, 36

Rt Heltb44 108 3 StriiflitGugld w8dingelgh 460hanids Srltﬁdgbﬁwy&hatréspﬁct

42. .of _ex le, 10 wel di e, 46

i BT ST okl g e Mend e itali ¢ PR PanGh ke

345308 thé pabd Bhighthe WeldifigdndQiiting s@fi6 £, B§Gvay lofe}ta&lp&! SO
referre but not essential, that the meldlng edge. 46

B¢ Weldws rdsssomf thechead 44 hagiadandsaf Oy ramyin Wit thig geneanomisy

da,ecm«anﬁﬁl lsvuuﬁeltPF&em i1 prtaﬁee@ GatBY EREALAN 10k the
lqlmgg%er oS ques, wi de range of alternatives to PTFE
W

4pphthe ﬁ?adtdd is pestajpless|stegl. Thaedee 46 TRy \Wa ppted eith
mtE ¥dsflt 8 1E5ER1An 6 whilifg ?ﬁmcﬂ WHde ﬁagéoitmmum o

strip 34 into contact wt ower strip 36,
Mﬁﬁévlllépﬁpmﬁr@mtq the gkiMashreadenel ded to the | ower st r | p 36
at that location and then the wel ding edge 46 cuts

t hrough the wel ded-together strips 34, 36, which part
Whaighe hdieveldimgsédga 46 ni thb beaslt44ippess@4he Gher stifip 3¢ ineopaetan
W Fxt tﬁ@{ogvgﬁstg 88 e “pé’?ﬁ s%ll%\)l\?% 18 glyﬁ?eé&\%%o thctf%rvér% nﬁj%% at that

lhxiaaukariﬁ(lhert the We]ﬂm;g eldge 4o@ts tlu'otngha tiiaeveﬁﬂeéﬁ@thegstmgd 3, 36,
e ri

stre f the h d 44,
AR st s S B eyt pPygraS i mdine
\Mxrrmbl km\eeefnahé))aﬁﬁd A0ipa3Q 36 akdel ﬂalt?"ﬁeﬂh{g adpeélof theblank Lﬂa
ank 10 fromithe stri 36 that .r in attache
thig may, e pegn |fr§m3§e Przfeedm%%dﬁ?‘&nszfsarﬁr)ﬁ@e BEd el f%&
Figuis?t. wehﬁkgé&i &Lhﬁﬁg thé bttip£lef, 36 én Mishddhderdd Qtearacwﬁuﬂza he
10, mhlch bl ank i s not shown

succeedi
apquyh the béfm%df) apfé frg%ébﬁfblwﬁ 18 e dhe siripg pA-aiodhad (%l)la"e 6“3336(1

16182 GEI LRI 45 810@ Weld 4s%meh&nefth@ﬁmau g tAPWi1CHhE R Band
head will be described later in relation to Figures

29 groand thegpespedipgiblad( 1) which bipak éy nphslngar iaKigure 3 but is shown
uP}'ﬂi"gE}eQH ?gﬁw(bﬂgtbg cRliBi iRl embodi nent 30 shown in

gur es eferring now to Figures 4(a) and
4(b) t hese show an advant ageous refinement of

‘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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preferred enbodi nents of the invention, in which
rel ati ve novenent takes place between bl anks 10 and
the surrounding strips 34, 36 between one weld 48 and
ext. As will be explained, this rel
‘%@%@#%%?ﬁhas two main purposes, the first og@&%#%ﬂﬁ@gum7
to ensure that the band 2015s a close sliding fit
around the neck portion 18 of the blank 10 and the
second of which is to reduce the nunber of welds 48
et As avithboexplaipet hisotlativeamevement hantvermaih puhoses.ghe Brst of
PR <3S e IE R R 20 e QPR i Pl B S A
the bianidlmdahmm&aof fathichtis tolreduke ﬂ:@aumbercxﬁ welde #& andotyp

grting through the overlaid strips 34, 36
Sﬁﬂﬂgcﬁﬁ} ﬁu) atg%ﬂsuuated cl osely behind or

| upstrean1of t he tralllng edge of the neck portion 18

bl k 1010 dt hat t he
St 1 R N 5B St 4 e, SRier e Mesepls o seford,

slgle&euklmgblgﬂgmboﬁeﬁeMbaﬁe Qlta amﬁd h Gt ﬁlameaﬁh@ngﬂaanwd

nk 10 That gap 1S e.to the.canbine
P sk ting By et 54 S AR st O HB L
disEllyibemisd dBupefrednher the eah édgaofﬂa@ Reck bartfon d8 o€ t1A{ Blink

shows the next step ich the second bl ank 10b has

19a-dhwikRedeteddhat é’l‘eéft i \*}é“‘{SEfmflﬂéa% bstypen that cutdgmeQ apg the
ISHdﬁiﬁkeaﬁel& BO8kck BErtidh i & BSthd ﬂfecogtﬁblﬁﬁcv BCEhak gﬂﬁ% Méely due

hr ou the machine 14, such that the |ea edge o
te e ca@éwecbémfh ofrtha gpesedioue B’mhat dsfiggthe pﬂ@)om@g 18 of
1Rb1A08 b, 18p. and preferably bears against, the weld 48
made I n Figure 4(a). A band 20 may then be conpl et ed
around the second bl ank 10b by 20 wel ding and cutting

LA T B etk i P B O ok Db el hfesy,
refatyvede thechipe BB 6ap thqhimkn ¢0-bykthp strlpsa34j 36 adrangeapgediger

| j Ly f.ast han [V, CONY r cdhe.
"phAOhE olHEC ¥, gty TR B ARC R B el
s&@nd hkink héb idsratjasenBth, axﬂﬁ)referably bears against, the weld 48 made in
Figure 4(a). A band 20 may then be completed around the second blank 10b by

welding and cutting along the cut line 50 as in Figure 4(a).

Relative movement between the blénks 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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25 noving at the speed of the secondary conveyor 32.
Such an arrangenent is preferred in the nmachi ne 14 of
Figure 2 that relies upon continuous production,
ot her machi nes coul d achi eve the nqﬁgﬁﬁﬁ

vﬂ%@?%@“mvemnt in different ways. The spee ifnoncer
di fference between the pribary conveyor 30 and the
secondary conveyor 32 may be varied in pulses, with
the speed di fference being increased to a maxi num
telingredges 2t 2forfiles Ranknl 00 thph theressifing rprshiOsia d clipe Hidingdit
#@dunb ViR ne p(;?{lé}m@ofjtﬁe Blhnid 12 AWRLHEU 'Bgncfﬁi] t& l’gdhéfnge number
station 42. 16 trailing edges 26, t he bl ank 10
of relds and especizlbygopyaidyagaptthe grip ma@n@l bsréussbgaml,mlge dut-puts

I
18 éﬁ% QﬁJe'lﬁe xﬂe%ﬁf gxg gé ? g&ﬁlgﬁgw E&‘é?eﬁl E‘flguér%q ﬁa‘hw Wit
relglp@onmemﬁnlﬂmtwo |th¢ hl@ks &0 @fd thdrgript 34, p6,rmaweald thaf comipletes

LS. [ h QU t define.th
%%P?ff%zﬁ% s Fest b el bR e a0 g, e
two wieliy t»voﬁldrbelnad:asmy mi/mm dmmhﬂwemmndem va(ﬁllchlfed

ted i {t) gf t'a; 1dvfé 0 i Hp v o otgli S e

B WRR B3¢ s 88 ayBople plonBiic R iR BE OF ng
di)aﬁm proBRin ik Ret ecithndle\te wetedBatwvidl hﬂhdmmm@ls;ﬁweys Ifand

stri teri al ween ose wel ds wo
iRl CocBYaTs Woglely Keoon e e oML Eo%nd
eRPankive BitE pbtantiall§asRRdiablene Mai n problemis how to
handl e the waste material in an automated process. |If

10 handling waste, the machi ne would inevitably becone

TRNS&HERNR R¥b1aA ST $astde gr&@ sﬁ hﬂeﬂs(@mmﬁﬁh@ 2} m?.l-rleys
less reliable. To illustrate probl em of

U gus &) bt s n glirmagypymbasimpen p\eﬁhauttr@laanegm\@gwst begpegn
R ¥lartkl 20 altiihe SHEYS 286 Aok SSHRRIAVR P' B en’MohH;%% a

rel ati ve nmovenent Between 15the bl anks 10 and th

V@Mlnga@damtms be@rwwmaaehng@sr@an@ktspacpﬁ apani Sélghtly
t o
R S TR R R T s
etlgm?hﬁ ailthe sgeqndbéankd 6 W@ldmﬂdlmg eyde nzcﬂe eimultheeofisly by
0 e 26 t he nk
ﬂ?fjol'%gg %\JA% aif%%qggtpgrﬁgél & {jhneg 5& g@o rcrnﬁedgéb co mﬂlt{%ﬂ%%%gn%@ by

atdwed Hedulst dlhak a0oag thmhqer&ﬂ()abémg the irst IWehb@ &Qcband B,

0b f t . hl k
S50 B FePRTBlaR L0 PR tf RoRisRIorep O feile P Bleeeer™"
bbiaseeh (he bhnkultd, Iﬂb@wﬁﬁﬁ @ﬂﬂe g bl rékﬂbfed Hawdle®ind dikerded.

result is a piece of waste strip material between the
bl anks 10a, 10b, which piece nust be renoved, handl ed

Ratichifly £OBE etshdidradt Uf ik ngfeﬁmmtsh@w@m B n\t/h@.fa B2B€ 20 has
|nvent|on shown in Figur when a band 20 has 25

bRl astued t'&'r‘t?ﬁhﬂ‘”’f‘% 1 %@fa@wrltq i seeengrvead fF ank
ddLribd HosE R WM AGh@odERR OnREImARMEa 4 therddank

10 may then continue on the machine 14 for further
PHICSSESST ALY be rq@ﬁye%&omém@mlrferldrfvft freragpa tifapwottaticnor

béfoﬁerf%ﬂf? r Foc%!s TR EQE& me&ﬁe%x?d M;Hr% tf@ﬁﬁ:&ﬁ%ﬁ%d&&mg

es p enev erever t
hpprsos ¢hei mgt mwpsemteptlh to waxthe pand @sisiung thetbdqnki 19 to the

e%t%ﬁﬂhgttﬂ?e @3&%821% sﬁgﬁmgbgapt? ofbdu? ﬂ:lédlﬂ'g a&dC}raﬂI;]neg 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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- léala ? agc?f?'ggn %4%%926 2% o%ﬁle%fmgnﬁ uc{;' ALy pet go eld 9{58‘%

30 extent that the welds 48 lie slightly inboard of
the leading and trailing edges 26, 28 of the blank 10.
Tab nmenbers such as blister packs nay then be attached
nd 20 using adhesive applied over ths

“&g?haﬁ?gﬁ reinforces the welds 48 and prevents(?ﬁhgﬁouw7
wel ds 48 snagging on the |leading and trailing edges
26, 28 of the blank 10 when the package 12 is used.

17 In an autonmated process, it is necessary to
determine the location of the welds 48 with respect to

Qr‘?al.lt EJ] o@e@g i ﬂéée tfy Q&K ﬁmgg he?o%am;r}of'tt? YAgd &f\%l'?
% s Recr a8 G488 ik

esira hat 't 0 no nove

. Tehpbat betthat@ﬂlyg enchtsaa’ling tﬁlgdiﬂfs @8 lels piwfaieldysmhbrtbit tlieeve&ls

I \ h ine 14 f of rage
4('% dggktsm&\% E ?’%ﬁf I‘IE dgl?berac l gaeus%q,]t 83 CFS%latuB WhF]:e the
béanis Hbart t‘mdyledifrlamme mh¢h1rteh|4sfo:m@ﬂge:br t:tahs;mrtmlﬁohahay cause

- p R Bagisba B il B GR08 Be S puiing Wl

43 gaibbst ofithg u&aarngrmd/&ﬂﬁﬁg edgeow; dshbips 66k hObind0 agdingdf

t he bl ank 10, entln ce ch needs to be
g e Ay T ShRETrolt PRaRRE festyanct
wihidhi Hdedsb B¢ aaLcokit &lﬁﬁle t}reaga:wm dan stilkefrovpy. d‘ﬁus4 Smafgetorage
unlikely to slip fromtheir initial outbo

%g?rﬁpﬁéhe vzsfslﬁfe‘f% He Pgikglydn shin %wnéh%mé%m%lzﬂam@ampe

eﬁﬁ@i@ﬂw Ghed lﬁlﬁ’nl@i‘lﬁ% sedcReh t@%ﬁlﬂﬁn&ﬂh@ﬁ‘&s&@ﬁéﬁ bdn@s 2 Redk&en10

he stack the positions of the welds 48 were to

t%thﬁ'kﬁﬂ%ﬁfﬂlﬁétﬁ?k initial outboard positions, not 15
only would the | ocation of the welds 48 be unknown but
al so, over time, the band material would be likely to
If th positions of the ovelsds 48 sveraih slipfrpm thririditiabeuhaard positions dot
og}q’ﬁ}uﬁﬁﬂé ﬂ)%at?d?ﬂdoéﬂﬁﬁabélag]& l?eqlglﬁﬁov?lpbut ??1 QIVEII lji]fﬁe % hd 10.

dch a set could also Interrupt shooth runnirg o t he
nisgaid] 26uld bolikely totekdy sa:nmdlc&)eas«a@hﬁo it blems aputal;y@scelsd th‘e

conti nue n be
stnuoth edhnargonditle: Hahé 26 khankd theblallel @r ence i s therefore
made to Figures 7(a) and 7(b) which show what happens
downstream of the welding and cutting station 42.

Fbt thel perpdsea pf thivalascription, at ik askOmedibbi the BldniBy 0Oaoktniip be thed

i ip it thr i a0 SRR o ook 1 offterhse s og
tieteférb nadt &rkigdids 7(A dranayidéh dh@WH&ShdpEe&Qﬁtwﬂﬁfeaw dffhe

the secondary conveyor 32 whereas the blank 10 remai ns
wgldingaand syttipg étawm %iégﬁueeowe%ws gblagh | Gepcirelod By & poyeted
bhRSlethebR@ind m@w&d@rﬁt@m&m &Zhaﬁa@ﬁgm&emg I'n

conse%Fence t he ‘band 20 tends to turn around

e@ﬂea Ak 281 therdanki19eThatiapd 20 remadsisdn gontect watbél@csewd@rﬁe
ReFirasti apﬁfewe%ﬂ égbﬁim G edtBy ARl éoﬁ@@opg%@ﬂ,gh

tra i ng edges as 30 been overc
n@ges shightly fasiar ﬂ.aaromn decohdarptcankyot 07 azaforskaid. de consequsace,

t]T\élb?ix\(’i téaEtﬁqg rtl?m7l(0l3)1d the;%la{nE?O e(ﬁ nlge 1%1'1]%1 e% an L\géd g’

ie’s 'hBoard 6 Iea Fal i'ng edges
tlfbﬁnteﬁancaﬁ)es#mmhe Wiéids 48oamd tlﬁ(]ealh«g finkiemlbg edgeséﬁgagasl

fromthe onve r l e b Iocally
SR TR R e S R i G
FidfureUfgo)) to th@ exterit ghakt [ vedd 48flictshghtBasmachsfith€lendigy fid 32
trailing edges 26, 28 as shown. The band 20 can then be disengaged from the
secondary conveyor 32, for example by locally releasing vacuumn applied by the

secondary conveyor 32 or upon reaching the end of the secondary conveyor 32.
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18 Thus, in the preferred enbodi nent of the invention
shown in Figures 3, 4(a), 4(b), 7(a) and 7(b), the
differential speeds of the primary and secondary
vﬁpﬂ,\é@,yﬁgﬁ, 30, 32 ensure a close sliding fit #fddI67/001687
band 20 around a bl ank 10, avoids waste of the
plastics 5strip material, ahd optinmally positions the
wel ds 48 for further processing. 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

TR &e ﬁ&é:?éd'eﬂ%o&ﬁ{eh%ﬁhé%védﬁ% SRRGAH %lgf#&@ 3bﬂaf 465,

above and bel ow the bl ank 10 and | ndex the anhgu
Thognd 7 &, the differentipd preediooftite primark enm@glsraroyn@smré ﬁﬂ, 32
F

ehilfip SPRRAITER e SPAYRald 20T ISR, 1o, URAPo PPl
sgfp m#egalraad optghallypositionithe vielde 48 foriﬁprtlﬁnpmpq;ﬁmgd to the
band 20 over one of the welds 48. The strip 54 is a
doubl e-si ded | abel of pressure-sensitive adhesive for
fh)gmesi &a) ahd 8¢h) shersanotiet weypof adohncaipdhd end @8 amund the blank 10

be S be s l.i.ed t.ransfer
QBN o A 0 i TR o BB R i R R e,

bEﬁd apﬂiolirgdldthnlo_tmae lalihleasa) el zglﬂéxl the aﬂ'gmaaﬁosatmwﬂthferband 20
ure a 0..p0SSsS e, el e
g B Ve oiens e BBaciBien St g BYTES T2ig 25 eSS - and

rb10drs, nechtagdpatesabely imBirate idFikhe 28ppl i ed adhesive 54,

to be pressed onto the band 20 such that the adhesive
overlies the weld 48. 20 Adhesive nay alternatively be

FERIPe 0 Sibwshn @@Aesi% stasrsua?ateld% {HRbEAd J0dveLsRTRHR Wdd4%e
appl i cation of line of hot-nelt adhesive or an array

The sgipt>d iv? d%lbbtﬁlf&éﬂ@l Qlepresypre-senpiitys iafhasitve §5 BIsIse n
dFm&Hfoﬁﬁ chfrdi an?ﬁsr E&@B?Hﬂdﬁﬁg%éﬁﬁgk ﬂaﬁ&! dﬁbﬂﬂ{%ﬁ on faQfansfer

exanp e para [ e 1 nes of hesi ve ots ap
tapgr Altabanemler é@ewhwea blige mpk magthep bagnphgﬁ@ th¢ ﬁﬁlewe $igp

A AR SERSRRh Bu el i S

baapplist Kcethgtdbemmlieh 86 gvel fir the tabtieerhbes 84l withghammgplied adhesive
bl Th
52 ytg %? gpes%d %&t% Et)@ed@%ﬁ '2? gl'tlt‘chq{nz‘iat tlpet aﬁlﬁéstweeov%lh% St arlteid\/%s F gu e

cons utrng
10 conprlses rows of 30 blisters 58 contalnlng
i nes. or. Vv

AT 8 flefrbablied o eRy S R iR by the
ansi&sﬁmbftahfrne uﬂhbtane‘ltcudhesmvce faR drrpsiRloafof kil abhessxeme
knowp gﬁnner The b |stergfgck 56 also
E@ b%‘ﬁ“} ‘fs"lrFﬁ"f R ﬁo?tS‘F‘H]&{eﬁé aggiyt ?{gexwg e
pedDe lﬂllad SFuaEksVe [dBtstabRlicdPaRHEME eSchivdld 48TWEh Bitibdst &1 15 of

formations 58b help to prevent the blister pack 56
dgta&@linﬁ &xsm,ﬁgql] tosqaplam%?f the weldd8. 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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19 package 12, and can be vacuumfornmed with the
blisters 58. The stiffening formations 58b al so serve
as a spacer whereby a second blister pack 70, serving .
wab20@y/6meNd tab menber, can be applied to the Tkﬁﬁgwggan
in the sane orientation as the first blister pack

This wll be explained in more detail below wth
reference to Figure 13. However, 5 the second tab
menber could alternatively be applied in an _
n3rkagn i Arne pan ieaacyun-Bpped it the dlisthra 68 SFhetsiEering Hrmatigps

986 316 Serv fa:sﬁﬁéteﬁ gzh@t%&r a {elorfd lﬁl{g{efﬁaic% 78 nsgr\gng z&'&%e&%ﬁ tab

process aft icatlon o rsto blist
menetier, 380 besappbediiortbe bﬁud 30 irt the saniy] otiytletlorp@ctke B8t blister pack

SR bl BBy L OB ol RIS Bl 5 vy
t%set:(brdttalnmbmblq:mnulﬂ labterpatsslyrbg app e lus anll @ieamtivin dwpt § loppusite
tgﬁlg&ggzﬁ ﬁmgaﬁméne 14, each gui de being | ocated

SUCLESST VX ?dly to effect another fold. In
essence, the pl ough fol di ng gU|des 60, 62, 64, 66 are

bl dened t t
R vk ELBges | il 2 IOt ik o Fpiab oty b oy
bglb@mclas% gsfttplldlrfglaﬁﬁhtm ?Es‘teﬂph@dwtl g oﬁ:meﬂmfgaalﬂwlmm,ﬁig,
, , 0.acnl eve our S nor e 0 ma e
aﬁé&\@gia@fuws fiatiepl OEé‘beIdH]gaﬁW@ei@Uu@ %gﬁ ébraa%qt pon
ﬂa& @sﬁﬁ@ﬁ&ﬂ@l 10fs ﬂﬁ? ﬂsd tﬁfau@aﬁ@mﬁam 12Jeach @dm@\sahg wcﬂtw g

pinch rollers be yed to create sharp

SP%ﬂe%ﬂ?’&'Yc‘BWﬁéPYsto efﬁaré aﬁﬂﬂwéﬂdﬂe eeserg: Baplough @éﬂmwnd%ﬂ)

| 66664@& ase@aﬁ]% PRY2M ot 1At Rh Skl queglﬁwafbfag%sesg bhe

machi ne 14 differently-sized bl anks. The first
%‘Idb%ﬁb?ﬂeksdiong guide 60 |ifts an edge portion 68 of
the blank 10 beside the first blister pack 56. That

edge portion 68 will beconme a side of the package 12.
Fiinee 3 shoovsa sphpdifigh sétolf giongh fgldinfreuides 60,662, 64,166 40 adhéeve fnk

R L S e
Ck&as@tqr emo;edtoleahﬁrftgld?g;mn?!oamﬁoldiﬁlg g;fmlr]nh ohas fn'gyg;g efabiogeder
PRESr Dl TP 1 el i B BRREI1080 B ank
rﬂcﬁlabls leﬁehd\]/}fm irecobfigité the hilchine 14 for differently-sized blanks.

The first plough folding guide 60 lifts an edge portion 68 of the blank 10 beside the
first blister pack 56. 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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Inverting the first blister pack 56 as shown in Figure
11 also inverts the band 20 and 30 exposes the second
wel d 48 of the band 20. A strip 54 of
W 599 sensitive adhesive is applied over

48 a?ﬂéﬁ%mn in Figure 12 and then a secend Eg%ﬂ%%ﬁgong7
in the formof a second bljpster pack 70 is attached to

t he adhesive 54 as shown in Figure 13. For econonies

of scale, the second blister pack 70 is preferably
fordmtionsS&b of the sdvend blissdr phdki KX atso spave las b Epacdisvhesby itened

s@apt g madkeisag Pe fbuied B wirg 2050 Bre St i iln e

fise bHﬂerQﬁclﬁS@ nmgacemamtg/fot ’fhe dsgitiofthe Iiahsts:ts é8. Thack 70

can be a o the ba t he ori.ent ati.Qn
SGanEREn ) Pl Epise e Riesiek | s oBpeg ar ePPAb oy
bbiheliskeiaaks6, i grelMienekfdsed Mthe SHtleSorRfitafiét) emetrer litSs also
preferred because when the pack 12 is openg&@as shown

PP¥FIDS 19 sreatethe spgogs i pihes waye.dpr FaERle with a shop of foarp gegied on
oBPRAS Gies WtH s HRABHsHVe@BRRIvEON. However it is also
possible to create the spacer in other ways, for
exanple with a strip of foam coated on opposite sides

THE bgl:k ee@%‘ E(ﬁn &@cﬂntf*l%ﬁ‘ e R0RSE Yother pand? %Piﬁ@gfanﬂ ?0 IsS

conpl e ure wher e anot her panel of

f@ﬂwwbe mombblfs@ﬁr teck 7O\rod glued dewe trile tﬁmamdelrofp%@tﬁeld?é
bﬁaﬂé 1§ 'mU&QanQQ Je%tij% pagﬁgé Wﬁrthéﬁfrezgog%nf B IE dhdfi k 10

to create a eeve I's then rea
Figwre 1fsie whigh tbhmhageri has g@men\mﬁeﬂ n‘ldMﬂe@lﬁ tlmtbéstplamklﬁgﬁé Ips

' bgéans ulﬁg(? Plft ofHE's teg\ger AN ﬁn\? R§ma othegghsp% ngéke’f() gg JE!%%

ed out o eeve V|n
ubthlcgpmmt@dwdctﬂrﬂbmrmoeﬁf théreansl |26 @veneéing the blhmerq»pcpaséﬁ,t@
direction by Virtue of the band 20 connecting the
blister packs 56, 70. 15 Figures 16(a), 16(b) and
Fi@('@)m&bl,a\ﬁ(hj ahdil 6(s) shﬁwaletaﬂssﬂ amoesxwe Ivud:ldi@g zﬂﬂd:umug headgM

head,_44. r.00f - of ti n
¥ e Hsonpgp et Bond R menbarrBa et el 2 G deiding
cagodeambt aﬁhﬁ@&&q)ssm VBGFi’ﬁay?lﬂmdliiﬁ ufR}atdé REUGETHIR fsdhrzdb dee

results. This is duetothe difficulty. of
e dihvob e o e e a6 Gy plars o dieyeingsdgn 28
of h 8lahi NE TRE eRbSHmSR sﬁ(tlw@mmi%ﬂl‘s ]]dga) dte) Rahed) erfore

shown in Figures 16(a) 02 t herefore
cBWRSIYS § YRS FHEPRCE bart 7 thas s %avglmttm@& ojthe haagd 4¢ fq1g v

réiEﬁ\@%ﬁféaltrﬁ’o‘;eﬂﬁnm%esééctftQ khe'Heh®hd e \.!t?iﬁyérq:.ﬁ} 74 Ry Rs&Nt
respect to th . The stripper bar 74 is

dpwaward!yduitrened to theaiherd 4ekyesnring g6 arandazd %4ha pupports
ﬂ%eoscﬂllﬂ}% ?@ 78 rﬁﬁ%g&imgv&ﬁgil Eﬁ)v lnérl:t vﬁfﬁﬂ&?%%ﬁ? %1@ Remidq PPEr

or s I cal novenen respect to

- the head 44. 25 V\hen the head 44 initially shown in

urin
Db hEnch iR BN HIR 1o (E Vo Bn IR e
dedgwrardGtroke, tHaetrippad:arim inovdsrahgndtdf éhedlehtgh edbesio oif e hddl
nst an ed f an anv und t he | r
o P bE et SEEE5, 36 it B phap st RN S0ty e Rlverp
316!bp5bﬂ3!d&@thl(ﬁéﬁi) 44, TRi8 klafeUeshodl@Wh Rtk 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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30 novenent of the head 44 conpresses the spring 76
between the stripper bar 74 and the head 44, allow ng
t he heated edge 46 into wel ding and cutting contact
h 3374 36epSt i ps 34, 36 as shown in Figure 1

‘Y\% vv|7T HB be noted that the heated edge 46 i sq’%gcgl veé01687
in a trough 82 of the anvi?; 80 and that contact
bet ween the head 44 and the anvil 80 is not necessary
to weld or to cut through the strips 34, 36, which are
Iswilidrmoted tedh Ehedreathdedae 30 dregivedyn irpesaheS 2ot therpavid 80 and

I 46
t{uﬁ %éﬁtgd? be\;\t}gtcé%n Hleag t4r§|‘&n&’81e% §o7{3 '?@{ nc‘c§§a{2 gﬁtb@g’ | ﬁ%gt
thrggh tA8staps 3486, b?l/tacﬂ@r& @L}ppsxbed dbave thh Goygsl 8 by&/itwservf Beir
tirg?o% ﬁ‘%ﬁl? aigos l%i rﬁ]oged;]tgag él‘?eiﬂ%g%d : e%t%gggéétgg?na e 'so‘gg[%ér 95{'
ahdt mem:lmg\eé@ 28 dfttheeblindox Onsask thatnhd weld 4R t:a:mmdalas)dsse to

@ cti on | the machine 14. The anvil 80 nust 10
% Pﬂ%%%ﬁ?& i zontally to remain in alignnent with
t he heat ed edge 46 of the head 44 during a wel di ng and

ting stroke., Referring.next to F| 7 of the
At 3@@ NS A 4 M F RROS HOLHED 3%17? Tygyes with a
veRBREbRH sull contiRb @ ProdiREs HehSfachineWR! Thedmvil b@niugtnear
machine 14 il ] ustrated |n Fi gure 152. Rotary nmchin

r?%macqﬁl%éoatébt tgrerpain i lighmspt withdhe hratedisdee 46rfghetica 4
§$ a fb@itigah@c@fing ikkeare more difficult to adjust for
di fTerent ‘packages. The flow is anti-clockw se in
Figure 17. The first operation is introduction of the
k -tk QGdivd hi's
o e | AT aE el € S R oy kOER S o 0,
empodipd mdtn@ry mnclmfe Bree weh peﬂleémparpla@hme 1 billugvpse ipyigure
I s
2l i G LTl T Rt i Sty o B TR RS
thexlaed oS 4lifficwd notadpiststoedifiempepa8iageappl yi ng fir st -
bl i ster packs 56 t.o one side of the bands 20, applylng
further adhesive strip |abels 54, applying second
The fletvés arpiactdckwi it Bightec! 70Thefirssopeteatiof istittendneativohsnf A,

QRS slop MoxRE BRSPS P BRES TR v By Fiicudiop of

tHealekb e@;l’lhéhr‘ﬂﬁmt&diuﬁﬂimﬂﬁh@wber strip 34 Ifolhblwekl by Welding and

Referr I,na ures 18 to 25 raV\/lngs
CPiRE #aqgmerp@gés o@‘ ATt f%%ff’ theRBaTh i ﬁ’y gppiyne
aliRsiE t@ﬁpflmelsrmlﬂdﬁgnﬁlsﬂa@@ag@ applyRg FRé BRAEGHavkL I8 th bee

I nventi o

- side of the bands 20, applying further adhesive strip labels 54, applying second 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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30 Where appropriate, like nunerals are used for |ike
parts. Figures 18 and 19 show that the nachi ne 88
conprises, in upstreamto downstreamorder: 22 a

vf)(?‘ﬂ)@ fhogphation 90 for supplying strips 34, 36ald007 01687
anks ; a crinping station 92 at which the strips

34, 36 are brought togethepzaround the blanks 10,
joined and cut to forma band 20 around each bl ank 10;
a reject station 94 for rejecting inperfect products
of t heurply stptiangOderupplying Strips 3hr3@landrblagksy10f ol di ng
station 96 at which initial folds or creases are nmade
in each blank 10; a band-advancing station 98 for
advaaciimgingathiongha vitichthe sinps 34, §6 asdowmight tegethxr arvnd the

b -wel ' d he, | i d
L DB b Eatslte % PRI, bl SeEehR R
station 100 for applying a booklet to the band 20

around .each..bl 10; .a reject statiop. 102 for . )
e eacp S e s S SSh oot Rluk PlnbBk rgemap
station 100; 20 a secondary folding station 104 at
whi ch f rt.herfoflé)ll ds are nad ri‘nit?ﬁ%:ﬁdbl ank 10;

a preliminary ng station 96 at whic: s Or creases are made in

each blank 10;

a band-advancing station 98 for advancing each band 20 around its associated
blank 10 to bring the welds 48 inboard of the leading and trailing edges of the
blank 10;

a booklet-applying station 100 for applying a booklet to the band 20 around
each blank 10; L

a reject station 102 for rejecting imperfect products of the booklet-applying
station 100;

a secondary folding station 104 at which further folds are made in each blank
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 puil
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;
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a first tab-applying station 106 for applying a first
blister pack 56, a pull or 25other tab nenber to the
band 20 around each blank 10; a reject station 108 for

i nperfect products of the first taf fﬁgg
gfg??g%&%OG 30a second tab-applying station k&%ﬁ&s7
applying a second blister pack 70, a pull or other tab
menber to the band 20 around each bl ank 10; 23 a
finishing station 114 for finishing the package, for
exanpl e by making final folds and applying bat ch

i ndi qifRish@g ko B RAis hg’ﬁacrk €r esdiAdib BPmALife FRAL
rejecting |nperfect products of t e finishing stafion

114. fotpgeand applying betgh jnditiato teenagkpgeipodi gures 20 and 21
is at the upstreamend of the machine 88 shown in
Figures 18 and 19. At the supply station 90, strips
34, 36cjenheatian Hibdaicsjetinzamperfesppioilents ¢fithdinishippeatione
buffejs and the strips 34, 36 converge around the

bl anks 10 in between. The bl anks 10 are supplied from
cartridges (not shown) containing stacks of blanks. A

'lth{e LS]%;&@P{E%{OE)%,G% wr( f?irﬁﬁé@-@ 361‘:1 F1(s Pat % uprgtgerzri?{ %1% of ;IE‘I%C h AG

neghing B8 glesvnan i gnreesl@ ahd 19. A thetsoppli etatiacdd, seip884, 36land

iR g P Fe-raie KPR i b RS oF e epund

thdtdarfks 10 inbethbdenmaj or porti on of each blank 10. As
before, a vacuum conveyor is preferred; the retaining
force of the vacuum nay be suppl enented by fingers

ThB Blank AV suppBédofsth eamﬂdg@mnbi&obﬁj don@fnitdRackO BMENAE. A
30. that enbrace each bl ank

fniction feeder, for example as supplied by RonTech AG (trade mark), draws the
blanks 10 from the cartridges and presents them to the machine 88, the blanks 10

being mutually spaced in transverse orientation. A horizontal primary conveyor 30

- grips the full-width major portion of each blank 10. As before, 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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20 At intervals, supplenentary |ocation nmeans 118
cooperate with the primary conveyor 30 to prevent
slippage of the blanks 10 with respect to the belt of
wdospaygyor 30 during operations such as fgl-gidiSe@R6iss7
pl acenent of blister packs 56, 70. The suppl enmentary
| ocation neans 118 - in thigs exanple, supplenentary
belts opposed to 25 the belt of the primary conveyor
30- are visible in the plan view of the machi ne shown
Tepsiqn) i§ aragntained ipgherstrs hntPdrvoempeetivgitensioness d2ypseanpofithe
s
cggggﬁﬁtagxfﬁ 93. Eabif ﬁﬁoré?]msgeps rggéﬁgléo%éf SR Mips DU A

e ntica
zigzags fashden thidugh ases ofirodlers 132 béfpmﬂw gup éét3o\eatersdhd mﬂaﬁng

slioR S5 1! BfbuleD0 e et TR 38 5Bl Beadi Alodell TR [

ofithel uppre taatsioner 120 bulphebwsstﬁpalﬁ bssibtn/m thnrénl 8ilnas hd:eln@nnmdt
k

CYnglﬁ)gnsoH of EI%SEIBP ﬁ)glnls teﬂm?t}%s 1;2{6 Ih%\.g a@)zv m:féchocase two of the

mslhasqoﬁcztotfm:htsetrm mmrtai &%“uwgﬁg a1 2 fot mlaarmamrregt

tatio . _Each nsi o sses res |v one
oo pfier TSR 12587 e vyt TRRFE P driae 28 oL
nkhih®88. €ohtrdiR rélefhemeovelientHetwden 3t rolBés e iftipartd he
crloﬁpl ng stati gn 92. In Figure 20, the upper strip 34
cprin nigR RSP e d®h the rol lers 122 50f the
upper tensi oner 120 but the lower strip 36 visible in

gure 18 has been omtted Conparison of the upper and

Iwmﬁtebémwffémso frgensinggrs LRBwrpesed aaqrumsl seqopdary f
c&rﬁ%y&rﬁ’hi flaw tﬂ@s%nﬁ’sf 34286 Rom 8lie @ASodTRUPDEHD R e éx%ﬂﬁg ng
arm 124 for vertical nmovement relative to the othef
statier) €k Jha pefatipe spends of ghe prigary. sndaseeoridpsyergnyeyons 36, 32 are
vadd 1%%%/2!9 aankdGic < 1 %t tﬁg%fdoit b Gl %Héevtﬂ'

nove ween the ro | I’rpa .
ﬂ@@’é@lﬂaﬁ otxlaiiddepreviousiyoBhis oan Heeachieréddyy Iﬁqmerwly accelerating

B e

36 fromthe tensioners 120 and into the crlrrpl ng

t ation 9 f the
VRl R el e B 07 45 s BER dRatithe sl RS2 B8P,
embocmﬂm mﬁ@meﬁmigdnésamko 29 tahged disferehhppiwatldioalie design ofthe
ed e, of e bl ank as exp sly.
weliTE 08 55588 ni oy B mbom R, Spr R resea BRI RS 1o
nmnteawc@ma\bay@&-mwmg drddys 1F0HeReas ivhich GRARY BY aldistips Bhe
é ndi_g% conve%/ors 32 Myving.on now tqQ Figures 22 to
WY A mauntsd forrptatienyatoptparalist @’Ezﬁlftaltfﬁ%s in
brackets 132 attached to the structure 126 of the machine &8 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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20 enbodi ment shown in Figures 18 to 25 takes a
di fferent approach to the design of the wel ding and
cutting head. In this enbodi mrent, opposed heated
W #d9odkg8 are nounted on cool ed contra-r ot akirRG6HMoBs7
130 between which bl anks 10 and strips 34, g g?% M§§
The drunms 130 are nounted fopr rotation about paralle
hori zontal axes in brackets 132 attached to the
structure 126 of the machine 88 and are cooled in 25
intomyrsing therflow diddanke H0 tyough thefmichime 8Ritthediden 1&harer s t he
I

o g TR i RSyl PR s
lﬂﬁmhlrcspeomto thirdruchs U 38 asl B0 opimsed riades 628 d@dchmalu‘momﬁe

0 k j . 30
(R e Bl G Bt Y8 i o Bla'y 28 BEesgfl P
apple nvardipdesshle. on'lflmsstﬂpﬁ 331(, Bﬁ)fbr tdngérhiBandheimstadi3tonspaiod that

S, nchr. he bl ade 8 aof the
Bt Bertis? BBl TSy PPt e PreBies el s ™ n
uaddiredtineltiig oxdgtorinatoradf th@apsS34( 3 Petdeen t%vélﬂ@fdil-rﬁhﬂ!@ethe
and ‘gﬁl %vﬁg?%rml taneously. To pernit the blades 128 to
OBRYFY O pressure on the strips 34, 36 for |ong
enough to achi eve welding and cutting without 25

|nterrupt|ng the f|l ow of bl anks 10 throa?h t he machi ne
Fygire 24 shoys By the porforgied serondars gorvexars 3%8ed te pisiog Ad 3

) bekweﬁeppm ?uﬂi%ﬁ:[ﬁtéssl 314 RAREA e R dipReaMR SHBRIhOE1addd 228 of

bl ades respect to the druns 130 as the

ﬂwpbw% E%oa@é@geﬂrze Péftheelae@ng)%dgﬁ of etk blaply L9 isdreserd agalas
e s %Tcéx{i? QeRif betdrE " H;E‘Eb‘wel@f% maﬁ@ Yehind M€bRAIR ﬁ?t% S thﬁand

air can 5apply inward pressure on the stri

2Qﬁe¢smn 15 maigtained fim e ks Bhibamnttathe poist whett B b@hfhﬂ? vi:ﬁﬁpld

bg&ﬁ@ (§§ﬁge p035|ble The cooling of the druns
ensures that there is no undesired nelting or

deformation of- the strips 34, 36 between the melds

B IIL{})]C rf[‘_]%ct Qyi rr{%rfgf) t%ge%s %ﬁ’nﬁg&g& prozdgcts (])'pthtle: }; pl?% ?ciﬂﬁl\’s

conveyors
vESianlspmso&l(notSEO\hﬁtdﬁEﬁmne Mheﬂiach tgind ﬁ@hq:sltmtre&r&@t&y formed

re the
R bEnk 11023 BERTN s MAGHE onpali PR GaEbIBK 1035,
réjd:homﬂ@t e réj Sclzt gra_&s:swd aaalggioﬁaty, th{a ﬁnaanipasaem% bexdgheﬁmﬂt ao
t he. next ' S nmagde eni e O _.Cre e a
SR g St 6 RS AL e Bt At le Terbep 58 s Rl
afidysist@n Rtk PlacMS@hBar vikeorDR A% st0hs S8 aked b hilBiterkGhd S

created. In the reject station 94 for rejecting
rSMANERE Kioct Pitioat 0% 18 1 khd 16of hgimghiag 88 on 92, vi si on
sensors (not shown) determ ne whether a band 20 has
been correctly forned around each blank 10. If a band

Ifahapd 20 hastbepreemreety fomped, yher ankd @ is eavdgd iy therimayi s 20
C(ETIng i t36 ghttﬁg {eﬁinﬁﬁgy Riddd Jho%s aﬁdﬁi?ﬂ iRk ort heE

e prodrammed to stop | a set nunber
crgfises amr@dgm &ﬁeh blanki $0. Foorh therm theddank & 8 phspes throwel thedpand-

a&méingstgt%nl 94'aF 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
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anal ysis can take place. Simlar vision sensors

systens are used to inplenent the remaining reject
stations 102, 108, 112, 116 of the machine 88. 25 If a
w7 &90dgas been correctly formed, the bl ank JQ.d>§07001687
carried by the primary conveyor 30 through the
prelimnary folding statior 96 at which initial folds

or creases are made in each blank 10. Fromthere, the

bl ank 10 passes through the band-advanci ng station 98
igemphasisdd thasabpekletds entiong apé thabers: ®Botbw@vh¢%liﬁiermagkﬂ5eﬁ, 2%

o B P P rab Qe BB, g 30 eages of

the blank 10. The rollers 52 are driven by respective

t t hei d f tati .
S b SRS S 55 e,
batkletsapplypiaasitise 0Q i aitnifar toabdtlo€ theifisst apd seomal talaagplyihat

e or..b of .the bli ster pagks 70. coul d.be ..
sPGr0s T rolioFing st iftiopRAfl Seasiie o ok il spen Sign
1boalob et 011 ﬁoto @plg;ir;]thteﬂ:, hatimadlt ghiie % bﬁﬁi@& Q{gdlcﬁi tloaﬁepl:bem'tl 20 of each

t 1 on. . e oper.ation.o t (0] et - n
bBE by Shingcpobaratog p APEEG: Tor EraiNe, RABAGTAG BURkes a8 i
ricMbeRRRd thbmghphtdiol tRSud éfler doWhwald greéstld iRuhtagled long

description wll therefore suffice for eac tation
engngh fargesulicient bond te form befosg the hlankynare Frlgapedfpy eovynstream

Blsigd in dots to the band 20 of each blank by gl uing
apparatus as supplied by, for exanple, Robatech AG
Bookl ets or tab nmenbers are then applied to the glue
ARG H QYRS %mp{}i%%}* fhe iRAAL 8% Hﬁﬂg&:@ 7§, HObRRRNGRA tr
a sufficient bond to formbefore the blanks are

megibersesifef oy rapsvamsely loamsnsetinesurpln gonvayerh Xt disiessdn i n

. i ; /
Aoy LSS R i 12,
of the penply ccaveyoppl 3p aswainted ovith theBrstindsemad tabSapplying stations
t na 0. the orimary conveyor 30. .Buffer
R R R A
1366 asssicisgiobrbnist with the fibivrcs blaaksl (sestcthelddvartstreap bnds o

Stati.ons 106 é}O. Bookl ets and tab nenbers are spaced
$pEe

e SURRJY FoYeYy tive supply conveyors 136 to anive in
synchronismwi th the flow of blanks 10 past the

AR RS AT RS Hon L1 R0 o T8 Y R St Bhe cusel 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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At the downstream end of each supply conveyor 136, a
pi ck- and- pl ace carousel 140 picks each booklet or tab
menber off its respective supply conveyor 136,

wE Rk /ehey t he booklet or tab nmenmber to suit ﬂc':l'g]:ﬁ}'o@%fsm

10, places the booklet or tab nenber upon the

-dots associated with each bt ank 10 and presses down

the bookl et or tab 25 nember for the necessary
duration without interrupting the flow of blanks 10.

rqtgrgRgCtionl 30 being theihyratemue ¢f the wianglaypedl Thu@ress 14hvese
Pat ent No.
nt(ligh%eg ?ﬁ%@icﬁ%{éﬁﬁieﬁﬂaﬁw%% Z% H§| g !ggc k Systens AG
Each pi ck- and pl ace carousel 140 conprises a belt 142
[ to
f%tﬁlgé plays%ﬁtt X : %argr:]ﬁ %%nﬁfﬁ lg'gnﬁ\'eﬁ %0&9 %tﬁqes et 9(9 {he %glg gé{\?éo
pBa. upﬁh@pb@ivb baeKletton tabsneautier. -Thk onrktw id 1saﬂxenu ta1sed to lift the

G R B SR 2P bt 3D L w2 e e Ber

bi:%embht: ﬁ‘[mhallg—oﬁh&gonahﬂckpz&lﬂ ldcebectionst 146, Bi8sthe catied 44
suppl | ace, section 14 rt hoganal
e Brtoel S G et botnfre 85 B Rlng B v o REaps af b
btlaglég e Ap rﬂe@ﬁgtyehaﬁwf.u of thie p&@? sa%ﬁ@h P48, hé cmfefreﬂ 144 is ﬁghiﬂ_[g n
elnte potnsotetrlnu I‘pt e
G} ORI GYESHFOIO M5 eI 42 Fghess G ToR et QR HERPEr AERTST
thESREEL gm@ddtmldh@ krdaintf thatMovwink@rdpredsueas the RengtBAE the

arrier 144 is driven down with respect to the belt
Plago sqeoms 18- At ths dgwpstieams end gEthe Blgrg wetiasy 148 gihe puTigeA4 is
rdiS a5RY Trbﬁlrthélﬂlfbkle‘f’ ot 4iF Hleﬁﬁéxs?ﬁ]e éa?nér'lfﬂl tHe %@99515@% the'

tab menber off the supply conveyor 136. As the

rgtym seeliopd 59 Westftfb?ﬂ#@rat Bemigkasactiond4frut ual | y- or t hogonal
pi ck and pl ace sections 146, 148, the carrier 144

turns through 90 to reorient the booklet or tab nenber
Gam swefpesh (o shoywn) enay &t end to firivethe tiiveank andidpwiatard he o

' i 144
HRSHERCO G0 heftns L 0Py B RS PR e R 18 i BBt
seaiopy BOs 1481 thegwkl.et or tab nmenber agai nst the wai t | ng
glue dots and to nmaintain that downward pressure for
the length of the place section 148. At the downstream
Tanatlaoks drd@itpbla o€ cadimhirduithdvd, otlidl eatfinlsisach dsflhstis are
fromthe boqgklet or.tab penber., Th
RHIE AP SRR B DeaR 1R P BRE GBI LB 50
blaakséfarIs mgahiokbs dnda dehdtly of Gsro0matiB 904/, 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 pm 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 ha_s 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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Cam surfaces (not shown) nay be used to drive the
upward and downward novenents of the carriers 144 with
respect to the belt 142 on the pick and pl ace sections
wdH73Ageof the path. 20 The bl anks are sui t, gl ¥-887/001687
cardboard al t hough other materials such as plastics
are possible. The inventiopghas been tested to
proof - of - concept stage with cardboard bl anks of 0.38
mm t hi ckness and a density of approximately 290g/n2. A
stack of 1500 of such bl anks woul d be 570nm hi gh and
I . i . i e ,
E%%fﬁg‘é%“f%é?“m 00 B e BB S b A0l 7,
fi 39 pecks apmingienik tme bEtweemttehehahges evould biepproxivetely 4n
te, . The. pl ' i)

MR LAGFIERESE Titoh CARTHR Sl BN R Y e
tumes betwebereel chdegasar k Treof an GND. Al ternati vel y,

pol yet hyl ene fil mmay be used, although this is nore
prone to stretching. Proof-of-concept testing has been
Nanyfariatixths aietgossiisle odtasut d6paaidg frorh fhedfivedfivatohdept Foess,

M.t h tension.qf.3 rang.and with a wel di. and
er o Voo ihybs e & Tpeha e breefingfrcrinliy Tymercly
fort i_HilsﬁafﬁfSISarﬁi_ Qe h'ea\dlﬁja B igiee gg}&awG_te hfomidgaﬁ&o Tgﬁth&. tﬁanl(rjmugh
is effectjng welding .cutting in O, econds.
Sisgeaieert Fhmirato %S%{lm diepagkpging ficld. B the
8% adll thel SReHST Bt bdifferonttr@sfild S diffetdhbhivkalistes@f t he
strips was 46 mm and the cut |ength between successive
REPERIeH§s 88 mm 28 Reels of Treofan GND of 30 um
t hi ckness are available with a length of 1175 netres.
At 300 packs per minute, the tine between reel changes
The welflingedgp of &g weisding apd gutting headasay tegenjesed praheat vire,
wHiGOhA b P 1B 04 E Eﬂaﬁ@ssestf&'c &wﬁ&a%ﬁa‘%ﬁ&%%ﬂﬂé Wire

| onger- 5 tinmes between ree anges. ny vari ati ons

- can be plysrded tepigrenholieshaeghding surfpce fromtintedo timectitel wies may

C | . | . . .
HE oo 5 ol AP (RGN U i SRS ohef
npdy hawe addiered o Beaviean readily be varied in practice:
fol di ng neans ot her than plough 10 fol ding guides w ||
~be known to those famliar with the packaging field.
IHe bssibiiefobtha vketdimneigt bethe heah siraplybewell tish stdbetdot to cut
of . di f.ferent, thickn [

material s or sses or. conposjtians.
TAERBEM, s T WALe BTIPY 8 SuleeaheRly B e SUPEK o el
Onker v d phiygibee A @hidhj6iQing of the strips is effected by a laser, 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



10

15 which nmay be of PTFE-coated stainless steel. An
advantage of a wre is that the wire can be advanced
to present a fresh welding surface fromtinme to tinme.
W SeoMiJofopRY be recircul ated after passing tﬂ&‘rﬂ’;ﬁﬁm%msm
scraper to renove any wel ding residues.that nay have
adhered to the wire. 20 It2¢s possible for the welding
edge of the head sinply to weld the strips but not to
cut through them such that the strips can
o GRS eémf%lcyo%éea@a&th@mawe Rissehed wrbgoadlyshowams. manmpreas the
P in which joining of the strips
Sl\ég‘{ngf Pge%rt egfg&md%g‘}e by adhesi ve, by ultrasound or
under fusing pressure. Simlarly, cutting can be
[ t .
S e R T S el
IWstatso powibdd for the etank &r b folded gxpredutsé ajrtonend Efrabe, tab t i's

aesda o BrenRE BB B Phid PR Gen B oms ot inen,

s&ﬁv&he use of two blister packs as tab nenbers is
nerely an illustrative option. There may be only one
blister pack, with the other tab nenber sinply being a

18 el tfiest @l dilRa bvargtintswd $heliReenbbd, SéfeendeaBéul @Ué made tbm&:
sleeéﬁ in the opposite di rection. That uII-out t

eloigsrpherd to Bedprepringanerifig d?ﬁ&fl@ﬂﬂé? BEIHRY act

sk %Eﬂﬁhhﬂﬁhm@nd nay conprise WO

2007/ 129090PCT/ GB2007/ 001687 29 or consist of a
fold-out leaflet that may be attached in broadly the
same manner as the second blister pack described
above. It is possible for nore than one band to be
applied to a single blank or other substrate. 5 1t is
al so possible for the blank to be folded to produce a
carton and for the tab nenbers to be attached
subsequently to the band through .the open ends of the
carton sleeve. In view of.these and other variants.
of the invention, referénce should be made to the 10
appended cl ai s rather than to the foregoi ng specific
descrlptlon to determ ne the scope of the invention.
30
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CLAIMS 1. A nethod of maki ng a band-driven package or
a band-drive conponent for a package, the nethod
conprising: feeding first and second flexible webs in
a feed direction, one web being fed each side of a
substrate such that the webs are in nutual
face-to-face disposition ai¥ad of and behind the
substrate with respect Aibg feed direction; joining
the face-to-face webs agi%“gﬁist j oi n ahead of the
substrate and at a second join behind the substrate,
NaRL Rk ircle
S R S e i L e
?%k%edhmﬁhqﬂmﬂmmmgfromthe remai nder of the webs
such that the joined web portions together define a
band that encircles the substrate, to be slid around

the deeding fizst endsecond Bexjbletwebs incactkedglirection, one web byipg fed
et hQgtnQfde 6F ﬁédﬂ%tilate gﬁbﬁﬁﬁt fle W5 AER Fnudii faeafoada&eel to

each other 1nt O direction where t
substdrsmsélomsh%épﬁﬁ@rbehnéthﬁéblyﬁatesmhmeqm%%f daim
1 or db@oh? 2, wherein the webs are strips fed from
reels. 4. The nmethod of any preceding claim wherein
the substrate is a flat panel. 25 5. The nmethod of

any E’J:ﬁﬁ@@nb fide fd-ﬁbéﬁve%@ﬁ stﬂ ot eI TtheGabstalciad@atian USe
around a_| eadin e substrate and. a tralllqg

edge S¢send Jgi ‘%?E‘Bg ﬂ&eat%@traar the joins bppndingavebagrionythatigeeth

t he aGRR thabdaRYeRRER MRloihd add1e feed direction of
the webs. 30 6. The nethod of any precedi ng claim

wherein the webs are aligned with a neck portion of
the Yiliditg thé Pinsd G/8b potibnd Ffn IR AGnAet 6fthewetisRach that the

substrate at the n orti t hod of
O o iinea e mpions Becibar Bt abtad (b pERles i OSAE 1
___Subselidi@Biddyhd subehatt in ngwfduetﬂaqga@an d.

B IR

2, The method of Claim 1, wherein fhe webs run parallel to each other in the feed

direction where the substrate is between the webs.

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 paralle! 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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9. The nethod of Claim8, wherein the panels define a
sl eeve of the package. S 10. The nethod of any
preceding claim wherein the web portions are divided
fromthe web along a join. 11. The nethod of any
preceding claim wherein the web portions are divided
from 10 the web i mediatel $lafter naking a join. 12.
WIEAr€ b sdalintily P18
gﬁgeg‘%?]g(g?fﬁgwwm{l ng. lglgftﬁé"a&hmb‘The n%dt%?tégd of Caim
ground\techand. n the web portions are divided fromthe web
by 15 nelting through the web after welding. 14. The
met hod of any preceding claim co rising pressing
2-dyemrbed el fcaifph e @pangls Aefing e thepagkaget hod of
Cl ai m 14, conprising advanci ng a stripper bar to press :
t he webs together and then advancing a wel di.n
10, The mefgdpfpnyprepedingsiap.cehsasn the yek P@T‘“‘tﬁé&‘s‘i‘t"g
&Qa,ey\ﬂp‘%n jemet her . 16. The nethod of any preced| ng
claim erein relative |ongitudinal novenent is 25
caused between the substrate and webs such that the

BlUIPRd lh@th&t Mﬁﬁre@édﬁﬁ%lmrh Owlieléin fhie k@b pdrBbas and dieided fadn
first, join has, been made. 17. The nethod of C ai m 16,

.%EF%H"H“@@F%X?%WEWQH%% nal novenent between the

substrate and t he vvebs ends when the substrate bears
e first . 30 18. The netho f aim 16
Mof any\prg ing %Wﬂ‘st%ﬂsmﬁﬂmﬁwgﬁ‘r“ém y
|n the feed direction than the webs. 32 19. The
od of i.m.18, . wher.ein, the speed. dj fferenti al
e rtianrbod ol Deur baon i eheoienior Svited PR My

ihéteingthrodell e Wieh gite yalding.

14. The method of any preceding claim, comprising pr&esmg together the webs before

_gommg

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 is
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.



10

15

20

25

30

20. The nethod of any preceding claim wherein the
substrate is driven by a primary 5 conveyor neans and
the webs are driven by a secondary conveyor neans
noving at a |l ower speed than the primary conveyor
means. 21. The nethod of C aim 20, wherein the
substrate is elongate, the 32rimary conveyor neans

0 r

B b o R e ol B A FnB ek B RS e
he wehsrigvasied dpring tihkandaforiming cytleany precedi ng cl ai m
wherein the second join is made after the first join.
15 23. The nethod of C aim 22 when appendant to any of
28 Zhevpethel ofgng precegingrolaim, wherin the cubyisete st TRt ARTHIY he
&Jﬂb@‘){ Abds AL ur@b @*veh jf B sdoBifasy dhaGer MldnSiolife at a

first join Is nade and before the 'second join is nade.
lower sperd thes; theopriradry ymyeyer p8anshen appendant to Claim 17,
wherein the second join is 20 nmade when the substrate

bears tgal nst the fi rs_tﬁjjm n. 25. The nethod of any
P dbemptherd of Gnim 20wwberein thersplstrgledbHenepis: te prmary genveyor

m%@ mpasﬁa Ohe *éﬁthbﬂﬂe duBGratiind h{cé}k&ndarf 50n?1§yor FheensEeifans

preceding claim wherein a plurality of
%‘EB@W%@@E“‘SF@W@@ successi vel y betvveen the webs, and
the webs are joined in gaps between successive

G R

jomn.al so the 30 first join ahead of the succeeding

substrate. 28. The nethod of any preceding claim
wherein the band i s advanced around the substrate to

7% THe inBtfilod 6F Cl&ind 720Mh Aphddne Ain 9f Glafind 16ab R1,hemitges

t he substrate. The et hod, of . Cl aim_.2
oéf@mnﬂvmt hpkpen the samwea‘athsﬁfwnﬂ?f@'%@%%ﬁ%‘
ok iverade dnd®efordhié seabifl joiAGs daadedl drive nmeans in contact

- Wi th the band. 30. The nethod of C aim 29 when

appendant to Claim20 or Caim2l, Wwherein the 5 band
24. Miemehad6f Clgint Thewkaappeadiny tco(claineyz; whesemnbe secdd joiil e

29, whe he band drive neans
@8@%‘%}%3& SB'?%@E]E’F?{F f’%ar“l?{ Ge P“sh“g’z. The method of Claim
31, wherein the plnch rollers contra-rotate on
%J %g xlntet%og' otd a%§ pr ing ctlaxm wﬁerem 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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33. The nethod of any preceding claim further
conprising applying at |east one tab nenber or insert
to the band. 15 34. The nethod of C aim 33, wherein
the tab nenber or insert is adhesively attached to the
band. 35. The nethod of any preceding claim wherein
adhesive is applied to oveBBay or straddle a join of
%Eel'h% %Qzﬂ'iog ﬁpClaiﬁ'pZS, TRG T d %fadﬁn%drgtgq‘éat% nfavethéh 35,
erei n adhesive Is applied to the tab nmenber or
ibetweert thmibsirate ang biridalive mmansfin eindact with thebydr or i nsert
and the adhesive to the band. 25 37. The nethod of
Claim 34 or Caim35, wherein adhesive is applied to
B hoanethop of Gleien 2pwhen@ppandant & Claine24 o1 5 laip Fheyhegiin the
[ gggﬁﬁ' nd. 38. The nethod of
gﬁﬁﬁk %ﬁ%?S t&%%ﬁﬁéﬁﬁﬁahetabnmmm or
insert is pressed against the band for a bond-form ng
BE 1R Shetiod 8f CIigh 29T WRerBR O firi ¢d Adallt nprivdi@iiRh RotleRie
tab nmenber or insert is held against the band as the
band and the substrate nove in the feed direction. 34

49 . THR rliHod o FE P, RAGKRGR: YR BflerPontra-rotate on opposite sides
band- dri ve- conponent - maki ng machi ne conpri si ng: web

PEgband. f or feeding first and second flexible webs in

a feed direction, one 5 web being fed each side of a
substrate such that the webs are i.n nut

: > .1 al
B3 dlhe msthod e bany Pess e Gl SRS FOBPTSHRFPBEAYice gne b
SeRDEr R iBerMolthe a8 pect to the feed direction;

34, The method of Claim 33, wherein the tab member or insert is adhesively attached
to the band.

35 The method-of any preceding claim, wherein adhesive is applicd 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.
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a web-joiner for joining the face-to-face webs at a
first join ahead of the 10substrate and at a second
join behind the substrate, the joins boundi ng web
portions that together encircle the substrate between
the joins; and a web divider for dividing the
j oi ned web portions fromt®d remai nder of the webs

f hihe a
Egﬁﬂmﬁﬁng§ﬂ%ﬂkg es 1 E% ggbg?gg?%ﬁaﬁgﬁgéggﬁFd around
coraprisiigst rate in use of the package. 41. The machine
of C aim40, wherein the web joiner and/or the web
di vider nove with the webs during joining and
S vt opiers 50 Teclingive Snd oG AN i fped dseion ppe
the Wbl eipBES eaBN G4 atsbﬁ‘stﬁéﬁ‘: Ruddieidt %rweBPM‘@ in'¥ndital Face-

circular nbtion or i1 n _a box notion. . The nach%
of artg-fase dispesitios ahepd pHangbehing thesphstraty axmpf%rw
the WgRclinvi der are the same conponent. 25 44. The
machi ne of Cl aim 43, wherein a welding and cutting
head serves as both the web joiner and the web

di Vi dpkeb joiner for jdRing tEREBEThEENBE atdBist &n @heaad Efﬁthéo to
44, wheréin the web jqi ner conprises 3 pos blades

f or cwb%teﬁgd ﬁwese'f%éémv Belying the thbpeate, *h&6°m é‘“

of  Cl RrtiBnd Mat RS bitirclRenDBHRE RfR el BB jd6k; and35 47.
The machi ne of Claim45 or O aim46, wherein the

bl ades are carried by respective druns, one each side
of  t hewsudilierFbrediaiitdg iHRGoineGeb poftidns b teaehiindor Of the

Cl aim47 erein _each drumcarrjes l.ur
bl ade¥ebs sucwqthat the joined web ponpgns togetLer degnep and lhatt ehei? rcles

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

d

41. The machine of Claim 40, wherein the web joiner and/or the web divider move

with the webs during joining and separation. _ e

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.
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- pocited witlnhe W ioiner fpr pressing 18

5 49. The machine of Caim47 or Caim48, wherein
each blade is nounted resiliently to its drumfor
radi al novenent with respect to an axis of rotation of
the drum 50. The machine of any of Clains 47 to

- 49, wherein the druns are cooled. 10 51. The machi ne

of any of Clains 40 to 50, ¥urther conprising a web
Rk, Qi 85Si NQ
?%32? er the &gﬁggéﬁF%Pghangln @QMQﬁka%E. Thgﬁnachine
espective dnuss onggach sideofithes tepnd thegyebs-s nopvabl e
relative to the web 15joiner. 53. The machi ne of
Caim52, wherein the web presser is also npvable with
#& dhogcljing of §laing 47hwheseip ezch drum eamies aphalitp of blades. The
machi ne of any of Clainms 40 to 53, wherein the
substrate and the webs are driven by respective
#9-iThe machingof GHlaimedd op £lai 48 whereifoench bladsris mopntpdiresitisntix
R ERR For RRIARRVerh P with REpdcPloGin 3 of BBLMEOSHS @GR, t hat
the substrate noves closer to the first join after the
first join has been nmade. 25 55. The machi ne of C aim
56! TR RR&IIRb ofiafly H5C1ainds A9 ($49) ShERINAh i SarRYSEd. TOT €
quickly in the feed direction than the web drive. 56.
The nethod of Caimb54 or Caimb55, wherein the speed
§i. Thehatlihedf aREEFE8IMs 4D % §6) BRiheAltpALiHg b heb pREWr i s
varied during the band-forn1§§h0ﬁéle. 57. ., The machi ne
e the Weps Refore doming; i gy
conveyor and the web drive is a secondary conveyor
nmovi ng at a | ower_speed than_ the p[inqéé qgnye¥q£. 196
&% ThepachineafiGimoxl, wheeipthsvebprrsses jsmavaRle EFlatyg iq the we
/eyor is spaced fromand runs substantially
parallel to the secondary conveyor. 59. The
machi ne of any of Clains 55 to 58, wherein the web

68 The maétitd oTREm! 12, ®h@¥Eif @@evdblppesyve b alotneovabla evithatiedvabs

formed so as to advance the band around the .
joiner with respect to the webs. - el

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.
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substrate. 60. The machine of any of Clains 55 to 59,
conprising pinch rollers for advancing the band around
the substrate. 10 61. The machine of C aim60,.
wherein the pinch rollers contra-rotate on opposite
si des of the band. 62.- The machi ne of any of
Clains 40 to 61, further céaprising an application

| iARRI Wi i @ %uns
4. 2ht lab or el RR Weflih &l phy e or R R g
suibetardially parallehiopshd speandary cenveyéron att aches the tab
menber or insert to the band with adhesive. - 20 64.
The machi ne of Caim63, wherein the application

89. Th¢ wechinsof pnefLlrimahis tof §s Whesgin herreb AnMecontaes B ¢ he
%% n%e'IﬁméJ affRF the BREAVE f oprﬁg@sroeds Mvé&@tﬂe%@ﬁoﬂnﬁ%et ab

er or |1 nsert and e adhesive to the band 65.
sheiratgachi ne of C aim 63 or Claim64, wherein the
application station conprises 25 nmeans for applying
adhesive to the band before application of the tab
6fk hemadhine of gey of Glgms A& tos39k easrpising Rinch E0llgrs o ad""@B‘“g The

ﬁ@ﬁgmqgmgﬁm@amﬁﬁmCHalns 62 to 65, wherein the
application station is adapted. to press the tab nenber

or insert against the band for a bond-form ng peri od.

6 Th@gxac}ﬂm:eof ERE1 60 Swikeif A piicR RolleiostRi Btatelt® opposite

application station conprises a carrier novable in the
fides@ftiepand i on to hold the tab nenmber or insert

agai nst the band as the band and the substrate nove in
the feed direction. 37 68. The nmachi ne of . C ai 67
Gh dhemachingof any of Claings 40 1 &l furtheraomerisipguipplication %Pa

fo?ﬁﬁlﬁhéﬁ@éab%etdb%l&ﬁor@ﬁﬁéﬂ%b&fd@mthe band and the

substrat e. . The machine of any of Clains 62 to
68, and bei ng arranged to attach the tab 5 nenber to-

§3 ThdABGhiR of OMim| @ ik dréii thefaplicht@inibtation attaches the tab member

or insert to the band with adhesive. B

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.
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70. The machine of any of Clainms 62 to 69, conprising
first and second tab nenber application stations, one
station being downstream of the other with respect to
a flow direction through the machine. 10 71. The

machi ne of any of Clains 40 to 70, further conprising
fol di ng neans for folding BAe substrate. 72. The

BRGhL ngch?nfe ?cftt,ms{ %@r%tthgtg@tapg%rgfalt qtcgtamg (RIS 10 the

conprises a eas ing guide. 73,
Telad direstidn, towvasis a} awvan{iom the baidandthg subsederpri sing a
plurality of folding means arranged to perform

successi ve folding operations on the substrate as the
6% (¢ madhine offanyend Cldime 62te 68handihaingamngedlg attach th

¢ pendant to any of C ains 62
E%ﬁg%%ie’arngaﬁﬁl %O\ﬁ% ?rteog'ﬁs are di sposed upstream and
downstream of a tab nmenber application station. 75 75.

&@L ga%ﬂj&fof | Gaifds ?%fb%dédrf{ﬁamg ARk ﬁﬂ%c&)ﬁd fib member

rrve corfponent r a packa e et hod

| anpligation ptaiipns, onemw@eagégmmeme?'bw%éﬁtwseﬁtm eflggp

&?Jc{l %\&thaaﬁnesubstrate bearing agai nst a boundary
of the web portions ahead of the substrate in a feed

direction; and joining the web portions at a join

'?19 %E‘ﬁ*.aéh'i}ﬁ &Mﬁ@&ﬁs%%ﬁbmmomhm direahOfo a

band that encircles the substrate. 38 76. The method
folding the substste. conpri sing: feeding first and second
flexible webs in the feed direction, one web being fed
each side of the substrate such that t he mege are in

7 Themaghineof Claim I3 avherainthe foldings mepns semprses 3 EaFIIF ng
blogghulafigpaide W th respect to the feed direction;

73. The machine of Claim 71 or Claim 72, comprising a plurality of folding means
arranged to perform successive folding operations on the substrate as the substrate .
moves through the machine.

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 or a band-drive component for a

package, the method comprising:

feeding a substrate between flexible web portions with the substrate bearing
against a boundary of the web portions ahead of the substrate in a feed

direction; and

joining the web portions at a join behind the substrate whereby the web

portions form a band that encircles the substrate.
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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
10portions that together formthe band that encircles
t he substrate; and dividing the web portions fromthe
remai nder of the webs at tB& join behind the

Y, Hhand may be slid around the
Zédgg%%gt gd?ér&aﬁégﬁ’o?o%ﬁgh%ackage. 15 77. The nethod of
Caim75 or Aaim76, wherein relative |ongitudina

OV € IFEng (4 7 RbdhE MeiBle P80 inf Mol BRbAGH Gneditd vl fD

portions at the substrate advances wi th respect
to t eachids ofthe sutstase bush dhhas thetveebs as in maualfage-18RE nd t he
subs msggs@tion%geaﬁ 81 ank WehiiB %E%qb%ate%ﬁ &pedtoAhdRed S 10
77, wnerein a plurality of substrates are fed
succalirsttign] y, and said joins are nmade in gaps between
successive substrates of the plurality. 79. The
met hod of Claim 78, wherein the join behind ong d
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78, wherein the web portions are portions of the same
web. portions thettogethenform therhap fatmekdesdbs kst g

band- dri ve- conponent - maki ng machi ne 30 conprising: a
substrate feeder for feeding a subsirate bgtmeqp iod
f | exidviding s wsb perfiopsdromthy remainderipf thaysbs At thejoip bebpd
web 1Bl fBdirafedwhdretythd¥hnt ifiyWe Rlid@bind BesuBdtratt ih Gdedf the
behi nd the substrate whereby the web portions forma
band Rf#€Sencircl es the substrate. 82. The nachine of
Claim 81 and conpri si ng:

77. The method of Claim 75 or Claim 76, wherein relative longitudinal movement
takes place 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. .

78. The method of any of Claims 75 to 77, wherein a plurality of substrates are fed

successively, and said joins are made in gaps between successive substrates of the

pluzality.

79. The method of Claim 78, wherein the join behind one substrate is also the
boundary ahead of the succeeding substrate.

80. The method of Claim 78, wherein the web portions are portions of the same web.

81. A band-driven-package-making or band-drive-component-making machine

comprising;

a substrate feeder for feeding a substrate between flexible web portions in a

feed directior_x; and
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5 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 nutua
face-to-face disposition ahead of and behind the
substrate with respect to the feed direction, wherein

"the web joiner is adapted t:g join the face-to-face

webs dQatiofhe P@gﬁgﬁ{)gmwm nstahfjoﬁllﬂéﬁlh& gleguiBateat t he

join strate boundar and the join
boundivhrgebly ke webpoginng f@ﬁéb%@m encircleg bgFetfi der for
di viding the joined web portions fromthe remainder of
the webs such that the joined web portions together

G fTheemaghibeef(Claimdt! 2ad eomprising: 15t he substrate, to be
slid around the substrate in use of the package. 83.
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86. Tie bm@hmaée@fofﬂwuhﬂﬂ“a@laaﬁl hEipim g DaRHETBISTIE he
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ri

drlves I ng arran to effect relative
Iongltudl nal m)vemant bet ween the substrate and the
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espect t rtions before the join is mad
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a package, substantia ei nbef ore descri bed
wth reference to or as illustrated in any of the

38 SRR hOSE (95@(\31‘ Grhierein the web joiner and/or the web divider move

with the webs during j }mnmg and separation. _ e

84. The machine of Claim 83, wherein the web joiner and/or the web divider move

thh a circular motion or in a box motion.

85. The machine of any of Claims 82 to 84, wherein the web joiner and the web

divider are the same component.

| 86. The machine of any of Claims 81 to 85, 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.

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

any of the accompanying drawings.



40 88. A mmchine for making a band-driven package or a
band-drive conponent for such a package, substantially
as herei nbefore-described with reference to or as
illustrated in any of the acconpanyi ng draw ngs.

40
88. 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.



