WD 03/ 018303 PCT/ US01/ 26543 1 BEVERAGE CONTAI NER HOLDER BACKGROUND OF THE
| NVENTI ON A recycl abl e corrugated beverage contai ner holder is disclosed in
U S. PatwotosNem3ob, 205, 473. The beverage cont ai ner hol der pdirasoos@d3in this
prior 5 art patent if formed froma filat blank of material having a convex
arcuat e shape along a top edge portion and a concave arcuate shape along a
bottom edge. The flat blank can be forned from a variety of corrugated
materials, including corrugated can have a single
or multi pI e linerboards and tFRe 2 uous or angul ar.
The side edges 10 of the blank are general I y rad| ally extending fromthe
center of theBACGKGROUNIpOFArHE NVENMQNIges. The flat blank is fol ded about
a pair of folding axes to form a flat structure with over apgﬁb edges

that are secured t8 res¥dRRiR ARFTuUIatebbeverags eanteinet halderjs dise $e opened

and has the sirggmt®o. 8, Josuptaunrraf bavers%@eontédnbhﬁélaer dibt1esdpihanis pAbscl oses
steps for manufacturi nf% this bevera cont ai ner holder, it does not

di scl 8se a madtRatentd RENeS Bewfigd ?fﬁ‘tﬂd’é?@(ﬁ" haiﬂ”@cﬁﬁqr}’{ﬁxlaf@’a%l ders at

high quality %ngéélohg%ho?‘ébggﬁﬁrt%h A FEoHRaTR sﬁ.luatecs}ﬁatpe aRRPEbbileA IS a
product that is 1nten e used only once and then discarded al ong

Wi th the beveldge TbAfial blank oame MIEIEAIMOA varel ofsarsed matiABeq. 20
BRI EF_ SUMVARY it iod MEREd EBMaBbaaP 1 dRAed) ckiinvb BUGilid Pmiufiple> Pr oduce

bever age cont ai ner ders at consistently high quality in e vol unes
at an econom diaerbearts anddhe cagegationscan hesiMeUE €F sngelar. b'thﬁlé@IG @8P on the

machijge usi ng o s BIEANISR {éxe?él@%&’é@ﬂ%%%fﬁ@ﬁ%ﬁﬁesQﬁgt%hbb’thb%?aﬁéét rate.

The beverage contal ner ders ( . I'ne an od are
of high quali tajnd@ntiomr@lg@er Y helileéblahk [srfolded @doutmpair af foiding araspéerm hat was

encountered i 4 ?Etrgﬁ % iﬁ%rlap?h@tﬂgés tHBY GFY &%ré‘\ﬁﬁa é%lrﬁﬁ%?

i ntroduction of processi ng I ne. ound t hat,
unl ess the bl élattsne]isiruqmreimhltlyerpb@peene,d arid hpscttieishap® of Adrustwohofe' s

conveying mcr&%ﬂe.SMthéJb% tms%éntv&?ééllo%eg @He?)g f&%aﬁr@f&g{uﬂﬁg Etﬂs beverage

15 container holder, it does not disclose a manufacturing process or method for

producing the holders at high quality and at high volumes at an economical
cost. Since this is a product that is intended to be used only once and then
discarded along with the beverage container, the production cost must be
minimized.

20

BRIEF SUMMARY OF THE INVENTION

The purpose of this invention is to produce beverage container holders
at consistently high quality in large volumes at an economical cost. Beverage
container holders can be produced on the machine using the method

25 disclosed herein at a greatly increased rate. The beverage container holders
produced with this machine and method are of high quality and are very
useful products. The initial problem that was encountered in the development
of this invention was the proper introduction of the blanks into the processing
machine. It was found that, unless the blanks are initially properly aligned in

30 the machine’s conveying mechanism, the blanks would cause the machine to



WO 03/ 018303 PCT/ USO01/ 26543 2 jam which would require stopping the

machi ne, cleaning up the jamand restarting the manufacturing process. The
machi ne awo opoosess di scl osed herein have overcone that pcalisemesdd
produce this product at this greatly increased rate, it was necessary to
develop a process in which all of the 5 Bperations of the process are
performed while the blanks and the products in the manufacturing process

are noving. The ti ssar to decel erate an t hen reaccel erate in
bringing the uﬁrambr% gt’?fﬁ” étmq%&‘ﬁlrﬁa@%lcéa%‘@r% thgdam \ﬁ@ﬁl d have nade

it inpossi bl eré&aﬁﬁ@tfﬁé@ahb@ctdﬁﬁg@\f@ésé afrRe mthinkeindogrotéssadiscledeal | enge
that had to be overcone was that heat actl(yate adh SI v was t

applied to th@ef%ﬁﬁvesﬁYefrﬁ%eH?attﬂﬁ%b By dPRJe ij RTggu H'E\?g%ﬁﬁ%h rrust

be crystal | i zegtrebbeldtaitel RSva¥BY¢EEH td @@envposﬁmetsgurmweau of fhe i nner
surfaces of the product from adherin ea hi s was sol ved by

appl yPng st r ORfEaligRs pfibeAreepssiare 8?”%"&9 whileythe P@WKF@HP the RdUSiSdN nonent

during the p&mﬁ%ﬁufaé@nﬁgtphocfésgré% Rlovinge Thbafte MBtEksHY tb abekasraty gid dur i ng
t he manuf acturing process. procedure was devel oped that includes the

steps of pre- Hiesuleapeplergte wrtt!mglﬂgdhﬁﬁlatnhéoPlséﬁkmvﬂﬂr@ﬁ“@n%{ﬁglédmﬁf?é'of‘l nal
fol ding of th%vofulcﬁmetrﬁa@@umﬁb&ém% H‘érﬁé\/etthé iMBfeRes itk. ndlotrRickiiday and

speed. As a result of this invention, the beverage container hol ders

di scl osed 20 challesiga tl@aatmasiemrb@l qugmonewastheba heat-actvgiad adhasivernasine
procegs. In the 5 T.Q&%Stﬁe%r%'seﬁsée Bfethg'b@veréﬂe‘é@ﬁtra%?ﬁoid%ﬁ% chtrAgdes of

bl anks at the begi nning he production Iine and a second operator picks
up groups of tbeerybaiitestditingdhe manutactuiiag pieeess o arevenRbiedanassurfaesfat i on

and places the ol 3hh BBdihg 63385 oueP FRLNRIRAE BTLENOF SEVERAL

VI EWs OF THE ront perspective view e vertical
cont ai nment appaam‘swﬁfreeﬁhg;alrat peeciselycthe might plags ard Mogwendutingtheeed gat e
area of the r’r%%"g FIG 3 is a perspective view of the feed gate and the
nmout h of the e areas of the machi ne; 30 FIG 4 is a perspective view
of thé skiving staBoﬂnrﬂaps of the blank must be folded over during the manufacturing

process. A procedure was developed that includes the steps of pre-breaking
or pre-folding the flaps which enabled the final folding of the flaps to be
performed with the necessary reliability and speed.

As a result of this invention, the beverage container holders disclosed

20 herein can be reliably produced in a continuous machine process. In the

process disclosed herein, an operator loads stacks of blanks at the beginning
of the production line and a second operator picks up groups of the completed
products that are in an imbricated formation and places the group in shipping

cases.

25 BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

FIG. 1 is a front perspective view of the vertical containment apparatus;
FIG. 2 is a schematic side view of the feed gate area of the machine;
FIG. 3 is a perspective view of the feed gate and the mouth of the
machine areas of the machine;
30 FIG. 4 is a perspective view of the skiving station;



WO 03/ 018303 PCT/ USO01/26543 3 FIG 5 is a perspective view of the
mechani sm for pre-breaking the left flap of the blank; FIG 6 is a
per spect iwe mioessodf t he mechani smfor pre-breaking the ripghtushl/zgs4df t he
blank; 5 FIG 7 is a perspective view of the work station at which the
heat- activated adhesive is applied; FIG 8 is a perspective view of the
work station at which cold air is applied to the heat-activated adhesi ve;
FIG 9 is a perspective view of the the left.glue 10
od 11 at% e

the work station at which
flap I's fol ded fl at'GveP AARESRESYG gpwsog:@eq %‘ﬁ"#&?”'?"ﬂimb‘frﬁ%{?a hefgftis a
perspective vigwobthethignkpor k stations at which the hot nelt seam adhesive
is applied and the_right overlap flap is fol ded over an ressed agai nst
the area where t heF' §ia\f@r?%§%15’é§'ﬁa’é§§?‘? ggphw@?arlprpg)rgaﬁm@ﬁecti ve Vi ew
of the pressurighefp éfemé Blank;l5 FIG 12 is an enl arged perspective view of
the finished product as it is being fed into the nouth of the pressure
applieator; FIG 1RG4 i§aRareprative VEWMATAE ‘P’Pg‘rﬁti‘tﬁ’é‘ Paduchee@tpr essure
applicator shenjatey Adieesivens appikdpr oduct exiting the pressure applicator;
FIG 14 is a plan view of an 1solated blank as it starts through the 20

processi ng machi neFi-&is eRereRadivRy Wew P! e wpik tetiasy vhien celf@rias i s a plan

view of an i sghgiRtolthéRkatasctivhtedadhgsing skived; FIG 16 is a plan view of
an isolated blank as the heat adhesion gl ue is applied tois fluted

surface; FIG 17 iElG Yiparpersragtive vigw of s wodostafjanat wiickBiedefipluei s appl i ed
to thg 25 hegh, ﬁ;%d‘?l&tBbéﬁhégéﬁtlrﬂ%%c@d?%ﬂtﬁébtaﬂk' s fluted surface; FIG

18 is an isolated plan view of a blank after the glue flap has been folded
al ong one of the fblGil89gs axesspertie view of heaworkstations @t whigh the &at Beltt he

a0k, a1 B S B0R e Bnd ety thol l s ginnd o1v
against the area where the adhesive has been applied;
FIG. 11 is a perspective view of the pressure applicator;
15 FIG. 12 is an enlarged perspective view of the finished product as it is
being fed into the mouth of the pressure applicator;
FIG. 13 is a perspective view from the back of the pressure applicator
showing the finished product exiting the pressure applicator;
FIG. 14 is a plan view of an isolated blank as it starts through the
20 processing machine with the corrugated or fluted side up;
FIG. 15 is a plan view of an isolated blank as it is being skived;
FIG. 16 is a plan view of an isolated blank as the heat adhesion glue is
applied to is fluted surface,
FIG. 17 is a plan view of an isolated blank as cold air is applied to the
25 heat adhesion glue that was applied to is fluted surface;
FIG. 18 is an isolated plan view of a blank after the glue flap has been
folded along one of the folding axes;
FIG. 19 is an isolated plan view of the blank after the left edge has
been folded up along a folding axes and glue is being applied to the surface of
30 the linerboard,



WD 03/ 018303 PCT/ USO01/26543 4 FIG 20 is an isolated plan view of the

bl ank after the right edge has been folded up along a fol ding axes such
that it oweriBaysos he portion of the left edge upon whi chpgrasohas4been
applied to the surface of the linerboard; and FIG 21 is an isolated plan
view of the blank while pressure is being 5 applied to secure the

over | apped portions of the right and | eft edges together. DETAILED

DESCRI PTI ON OF THE_| NTI ON e bl anks 10, used, in, the C d on the
machine of this i Eﬁ'éiﬁ:lé%dﬁanéﬁolaqﬁ?’ Blf’ﬂcvé"ﬂ” 8&%?‘%% %berghedﬁéﬁeeﬁggth??ng

oper ations tB Pabﬁﬁf@?@ﬁﬂ% aronrgeh foldiry axbg surek kranitsoverays tha podibachfitme ekt s

i nventi on. anks of o r designs and .r terj al bst rat es,coul d be
used in pract® Qﬁﬁp?%é’%ﬁg‘t%hﬁg D&y gpqhﬁagq][ﬁ%owrgagﬁﬁB}ﬁég\g&o&d,ﬁn{ﬁh t he
_maCPlh ne offthl sdi nﬁb@gzjqaanlrm : uﬁ_rplan_t\h@vbfm@kﬁahnkdjwsuelmsemr}aw?émg alr)ld uzed ;
in e preferred enbodi nent of this inventi ave single |inerboard an
a single flut@aPiesttofgstiiedne om%mawomég}@f@téaﬁﬂ%ﬁ adaesBueBPe of

ot her final designs could be produced using the nmethod and nachi ne

di scl osed herein, the fi Fﬁ,roduct di scl osed herein has the fluted

|
surface in COREJ&”-E\PQEé]&%' SN Qi IHEINVENEPNand the 1inerboard side on

the exterior. Indi¢h@prARs B6 UBE@ MEPrédest RAdMitRE nldchrehdatid invenfigre. As
will be presently discussed, each blank will be fol ded al ong predeterm ned

20 fol d Iinesareaiodyped Py RENtNgeNs Gengebing icRetaiens AL RraPIIRITERSYE f ol d
|ineggin the odHGH W iRiudedbinhigHoantid?t! BiahRY bdterdigHsdhdraRduced

during the production o# the blanks in the area where the free ends of the
bl anks are s&ealeral subsgfeateeeolly badised inrractiging thegaethed of this Hvartions or ned i n

the 1|inerboard suldAceq vith Hd H‘Hcﬁih%fﬂﬁsﬁiﬁ&%ﬁioh?H@@@%rr HepibfMss surface. 25

In the follow ng discussion of the d machine 100 tfor producing
bever age cont distosebecin end used iy the lpsefemed ambodinant af this ibuentiondwye

di rections, sych : | ef. ' ' om a position
in front of 'té h%nﬁ%gﬁé}hﬁ%%&dlﬁ%bg%gﬂf% %%ﬂaﬁéﬁctﬂﬁcﬁbﬁ hdé%?/@{ g bl anks
advamnge duri rgntaiver poleessfi atberdtrapdesigisecanittbé produoed esing thismethod

O o oS SR EREC LG B e ian paByber of o
al ong the | ef fflutenidsurfagé in sordact wiihl the beverage container and the linerboard side

on the exterior. Indicia can be provided on the outer linerboard surface. As

will be presently discussed, each blank will be folded along predetermined

20 fold lines. Perforations are produced in the blank along these fold lines in the
production of the blanks. Perforations are also produced during the
production of the blanks in the area where the free ends of the blanks are
secured together by adhesive. These perforations are formed in the
linerboard surface to allow the adhesive to penetrate this surface.

25 In the following discussion of the method and machine 100 for
producing beverage container holders from blanks 10 into a final product 500,
directions, such as forward, left and right, are determined from a position in
front of the machine 100 looking in the direction that the blanks advance
during the processing steps. The machine 100 extends longitudinally over a

30 considerable length and includes a number of work stations along its length.
In the subsequent discussion, work stations along the left and right sides will

be discussed. When discussing work stations on the left side of the machine



be di scussed. Wen discussing work stations on the left side of the machine
WO 03/018303 PCT/ US01/ 26543 5 100, the direction of novenent of the bl anks
10 wi I | bwoiondisset ed by the direction of an arrow A and, PaRArsOd2E&elssi ng
work stations on the right side of the machine, the direction of novenent
of the blanks 10 will be indicated by tHhe direction of an arrow B. In the
preferred enbodinent, there is an operator 5 at the starting end of the

machi ne who | s, stacks of, bl anks . ipto th chine 10 second
operator at tﬁgg'fthﬁidérﬁ?tr‘@ %HHO\@F“%B%&W% \ﬁ%‘n bled'é%gzg{?ﬁggf"?%i shed
product 500 i @irectidhidiRingroweAtadtd swhémdisbessingakek seatione whdié rightt side oft he
machi ne, the steps of converting bl anks in the finished. praoducts are
aut omati cal | y! PB’P'H%'&P‘B?”FH@WFH@H?VFE%OEﬁg Blgnksid ‘%‘pg’ei%é)'ﬁ%ﬁ%%ed by the
gFCthe 100| aktfé’d]rhddtilén bﬂagbtr?drimhaln theﬁwférredl' émbcdimshy,lcthsrefi@an operanﬁyi ng the
an 10 al ong the | engt t he machine 100 S as.the nechanism
for pérform’ n@‘gihﬁest?ﬁ'%gggPgﬁ‘e@%ﬂgn%wh?ﬁ:@dﬁlsﬁﬁi? 0%%”5? "L ied by or
supported by weRhimeCiiodhd 4 sedontiGbperdtbestané finighiviglehtd Oithecmatiaine weot
apparatus 30, see FIG 1, at the starti r‘&g) 15 end ?f t he %E%ﬁl ne that

recei ves a st iRadsdpe Bnighedproguct iRl igloshibingcagians. {mie Re tially

rel eased ont 0 gphbeAiméHt df He' RELGhOthe BRIpE Bf B6hvesRy Bihkks idto thBdhishe@nveys
theminto the nmouth 101 of the convequr’ﬁ]'gq nmechani sm of the nmachine 100. The

speed of prod @Gt AUiRRaticily RefrimedAvdie Sachinershe Hadsid® i ncr eased
as agpesult Ofcoﬁ»t@ea%%hé‘ﬁw&ﬂﬁxe'ﬁ@b%ﬁiﬁ@h@ﬁ%éﬁ%@iﬁ?-Tr?é)cc}‘m/%%lyr%rféﬂ cal

contai nment apparatus 30 includes side-bars 32, connected to the machine
frame 102 thaconyaying tha tlanks1&\aiong thadengthakibe roachineo G 3siwrll asdhehe | ef t

or right, a”dgfeccﬂ?hign%rpﬁlggfnﬁﬁ ﬁ‘aesprggbs"sﬁ@tstéw {e'blark, aROhiflcarhgd st ack of

bl anks per pen ar to nout h 101 of the nmachine 100 and prevent the
stack from f abyionguppsteddytbsimaching framened. 2 and 3, the vertical

contal nment appar afhere30 o voRiklERaifAEHt DIRFHES 303N, A0aCHE KRR f aces

35 along their bottom edges. Curved sur 5 function to gui
bl ank8 10 as tehdpf Hreemaghioe érat redeivescostecyeitblarnksvikd: dTHe iankhtl 8@t t om of t he

stack by the udf LQfluliglreRakéPond a St PRGHLAbAUHE 503 ded o 2R ted bY

t he machi ne
conveys them into the mouth 101 of the conveying mechanism of the machine

100. The speed of producing beverage container holders has been greatly
increased as a result of the machine and method disclosed herein.

20 The vertical containment apparatus 30 includes side-bars 32,
connected to the machine frame 102 that function to prevent the blanks 10
from moving to the left or right, and a pair of back braces 36 that function to
hold the stack of blanks perpendicular to the mouth 101 of the machine 100
and prevent the stack from falling.

25 As best seen in FIGS. 2 and 3, the vertical containment apparatus 30
includes back brackets 34 having curved surfaces 35 along their bottom
edges. Curved surfaces 35 function to guide the blanks 10 as they are
sequentially conveyed forward from the bottom of the stack by the
introductory belts 50. The back brackets 34 are supported by the machine

30 frame 102, see FIG. 3, through L-shaped mounting bars 104. The back
brackets 34 are connected to the L-shaped mounting bars 104 through a
mechanism that allows the front brackets 34 to be finely adjusted in the



30 frame 102, see FIG 3, through L-shaped nounting bars 104. The back
brackets 34 are connected to the L-shaped nounting bars 104 through a
mechani srwohliani1sbi ows the front brackets 34 to be finely adjrasoeezhsunh t he WO
03/ 018303 PCT/ US01/ 26543 6 vertical direction. This adjustnent is to
accommodat e for the thickness of the bl@nks. Wien a shipnent of blanks are
received, they are generally of a wuniformthickness. However, occasionally

V\nthlnashlpma anks, . b fferent
manuf act ur er, VF @?P‘;'[’frchorﬂ)l z'ﬁ' dmsh'gerg %ﬁ? ?ﬁ%\‘t‘?&@%% kégg‘g’r tﬂé

t hi ckness. Whéfarkbi Wrum:alsblpntehEOfaaarN(starech\&dSmeyranegebera&;dpiest ed
relative to the. u surfage of the set nt roduct or,y lts._ 50 such
Chat. & si ngl e B PiRknEs fusver okerSerabhulih Brblirdi s BERkE As Wl por « e
on the int g gdlaetb@toheb(dfb&mﬁ@froﬂ’i&dllﬁeiegﬂtltnanﬁfetchﬁﬁn(mdre(aaé blaakd aff anment

appar gt us well as the 1 ort ackets 32, 34 36 re custom
desi ghed to |ﬁf&rﬁ%flégéerﬁf"aﬁﬁ%erﬁﬁtpﬁ’ﬁﬁ%?e Wﬁgﬁﬁﬁ%oﬁ‘f”rf Hé e RpghPragkeds \[gﬁat this
rmCE! ne Eas Ej hmsta@?ajaﬁ}ed:@lamwwm u;il‘penslsr’fmﬂ i i gt . mt?ﬂ@cﬁ)ﬁﬁ@ﬂtsﬁ t he
machi ne has dictated that t vertical contai nt ratus has in excess
OF 500" bl ‘anks 500k et AnGIe DIASK 10,gan g Aiah e Do AERRGGUU St ng

bl anks to thesgbg@{@d@qm@sw@j belesyerti cal 15 contai nnment apparatus 30
al ways contains a nmninmum of 200 bl anks. The brackets 32, 34, 36 also

2
function to pr evenir ¢ heigh afrike vertisah wptRAeNtAPParlYs 3emsvel axtheout h 101 of

the pgchine 1@9 ﬁ?wckeeadz 88aWarE BlistaRRRERNEE tSMtdlieee biRRkdAes a pair
of vibrators nciudi ng flat pads 39 that bear against the back surface

of the stack éh'e mzehlaeahl@ gl rate fhat His mashige hasdhe capacity te piogyae al
vibratory not 'ﬂHI%héé deH?J\é&V eﬁ1et§bete9%f iHe%aaﬂﬁ’é h§§dfcfé?é@ !Ha@'ih%t\}éﬂba@f oduci ng

mechani sns 40. Is a schematic side viewin which sone structure,
such as the §pd@|mntmpam&mﬂslﬁ@ém%eofﬁoarwzar&@zn itigh gl iesbé8n shown to

better illusg @Fa‘fonilg'%oﬁtﬁ'{g%hblﬂ%m b%k%@&é&&(flﬁ%ﬁh@tﬁ%ﬁ?ﬁe iggd the set

of 25 |ntroduc ory belts nction as a or the 1 ndividual
bl ankE 10. | tcoslainmentiapparatusi3q always nontaind @aninhamicd 200 bianksf dbef r om t he

pott om of L 1€ brad@e32 34738 BB rdkiBR 18! phdleh! e 1R 73m 6EMUiAY BITHEY

appar at us 30.
enter the mouth 101 of the machine 100.

The vertical containment apparatus 30 also includes a pair of vibrators

38 including flat pads 39 that bear against the back surface of the stack of
20 blanks near the bottom of the stack. Horizontal vibratory motion is conveyed
to the flat pads 39 from vibration producing mechanisms 40.

FIG. 2 is a schematic side view in which some structure, such as the
side bar 32 and the machine frame 102, has not been shown to better
illustrate the relationship between the back bracket 34 and the set of

25 introductory belts 50 that function as a feed gate for the individual blanks 10.
It should be noted that individual blanks 10 are fed from the bottom of the
stack of blanks 10 held in the vertical containment apparatus 30. In FIG. 2,
the left back bracket 34 is shown and it should be understood that an identical
right back bracket 34 is hidden in this view by the left bracket 34. The front

30 surface of the stack of blanks 10 is in engagement with the rear surface of the
front brackets 34. The back brackets 34 have curved surfaces 35 at their
lower ends. The vibrators 38 cause the blanks 10 at the bottom of the stack



the |l eft back bracket 34 is shown and it should be understood that an

i dentical right back bracket 34 is hidden in this view by the |eft bracket
34. The fwonB/oBB30xurface of the stack of blanks 10 is in @ecgapensss3 with
the rear surface of the front brackets 34. The back brackets 34 have
curved surfaces 35 at their |ower ends.?”The vibrators 38 cause the bl anks
10 at the bottom of the stack WO 03/018303 PCT/ US01/ 26543 7 to nobve

forward follo t d surfaces 35 Bel ow
the stack of m@ﬁt@ CQ‘/’ owing thy C%'ﬁfﬁ‘ié‘eﬁ r&%ﬁ?ﬁ%;;g&@@é?ﬁéggﬂt hat are
d][i vgn inbt lheedjwmetstm affblaks 00 idaiset 6fl Spacad nﬂupdactd»ry beltsciQutmatidre The set
o] rive belts 50 e cross the .e r h 0 ank 0 There
are a 5 plurafdnygm H?é\eocrre@ﬁ%n g@g@y&pﬂ% %Hy\?e rbv&({rg bt %ke- up
roller 45 1;] or drivé@bélts25mextand berobeItrteSerttw]t!wthrbetrbgmammtﬂ aTﬂeré@urea the stack
rests_on the e ace o0 et o rive ts 50, a s conveyed

f or waPd thereﬁwg'tmérogﬁéﬁ%%%‘ﬂgf%g@’f bft'té(igcﬂr\gsq eR ol "T’r%é"& t he upper
surface of thengifthinfg theibielts tdue! The Budm ok f0hatee bBick régpoh ey e bet ween
sufficient to permt,_one, 10 bl ank 10 togs(%ass under the bonﬁ@{tl of the

back bracket s upRer swifage 9f fhe-3qt of drivehglts N4 8 GPOYRYEF Tomard ackets 34,

it encount er s TRe @Bk brlckb@! 34 ardAdfusted fekitivd o GrIUppef stifack dMHEEeIW rod 47
as well as banks of roller wheels 48 at the right _and | eft ends of the

bl ank 10. The dg¥mbelta suchithatdbare i 819aprthers be&ww@*ﬂﬁaﬂw(ﬂermwér wheel s 48

are ggpported bl%k%%rpsag@ UR&er th@BBitdM3ip of thesBSckBrickels 34N WH&n a Blankhe | ef t
bank of roll er wheels Is visible which hides the right bank of roller

wheel s 47. Théo@éfiﬁrg‘af’rfrﬁfé?llﬂ‘dﬁbm bambéacm& 3thdt thweuntreﬁgﬁﬁefatfﬁi hokk ¢ banks of

roll er wheels A A&y he
bl anks 10, hoIdé\zm%Iﬁﬁté"G(l::)l"laanksl\wé q:dr%‘? gﬁéeﬁ%o??gﬁse?\vte FP\?\}P Enkf\gﬁget rg%‘elé

i nt rgduct ory B8t wesmht*ﬁnﬂéefb@@,dwf\ﬁbe bBAKABI Toe aeptrabhaigkewngolles 46hey are
20 t tob | h
about to bgjal ?mlﬁoftrgﬁ’erhl e 1%@%re°%up§3§?%imégﬁféﬂﬁe'g%n@ igd cal to the

proper operation o e nac ed Into the mouth
101 66 the mseaFi@ A0M FIG. 2, thedefk banivef rolgrovhagisdhis sible whietehige hi ne 100

o e ol B ol EE AR 21 B PRI D5uTFSE B g S
are pl aced i nrighieand:leftibaaks obollen winesis 4 appert atdowng@rdiprelssure on the top
surface of the blanks 10, holding the blanks 10 into engagement with the set
of introductory belts 50. This positive control of the blanks 10 as they are
20 about to be fed into the mouth 101 of the machine 100 is critical to the proper
operation of the machine 100. If a blank 10 is fed into the mouth 101 of the
machine 100 in a crooked or twisted condition, the machine 100 will become
jammed. This necessitates stopping the machine to remove the jam and
involves down time which is highly undesirable.
25 The blanks 10 are placed in the vertical containment apparatus 30 with
their fluted or corrugated side facing up and the concave arcuate bottom edge
11 being the leading edge as it enters the mouth 101 of the machine. The
speed of the set of introductory belts 50 can be adjusted to thus control the
rate that the feed gate introduces blanks into the mouth 101 of the machine.
30 This allows the spacing between the blanks 10 as they proceed through the
machine to be adjusted. In the preferred embodiment, a spacing of about %

of an inch is maintained.



their fluted or corrugated side facing up and the concave arcuate bottom
edge 11 being the leading edge as it enters the nouth 101 of the machi ne.
The speewooB/oi43e3 set of introductory belts 50 can be adj mswawbot/zssthus
control the rate that the feed gate introduces blanks into the nouth 101
of the machine. 30 This allows the spacithg between the bl anks 10 as they
proceed through the machine to be adjusted. In the preferred enbodinent, a

spaci ng of about 3/4 of inch s ma 03/018303. PCT/ U801/26543
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ri bb?G shapedaggé,{c%sg @ﬁ,ﬂacm@mnt ally spaced fromeach other. The belts
15 of the upper set l1e the belts 53 of the | ower set. As best seen

in FIG 3, the selThesgt qfemtmus@nah@ltw aledelativelyweert and fead e ilatkks 10
and, ‘thus, the,, EHeglgbuﬁﬁnfldcﬁftﬁe ﬁfa}%ﬁlng ﬁ:&?n@lb@@g%égf%ﬁ%@@ 4y ok i | ever ed
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right and left ends of the blanks 50 extend in cantilevered fashion from the

sets of belts 52 and 53. The sets of belts 52 and 53, as shown in FIG. 3, do
not extend the entire length of the machine. Rather, a series of sets of upper

20 and lower belts cooperate to convey the blanks along the length of the
machine 100. However, throughout the length of the machine, all upper belts
will be identified by reference number 52 and all lower belts will be identified
by reference number 53. The upper surface of the lower rung of upper belt 52
is engaged by a series of freely rotating rollers 54 that function to exert a

25 downward pressure on the blanks 10 and insure their constant movement
along with belts 53. The lower surface of the upper rung of lower belt 53 is
supported by a series of freely rotating rollers 55 that extend normal to the
direction of travel of belt 53. The sets of belts 52 and 53 are narrower than
the blanks 10 and the blanks 10 rest on lower belt 53 such that both ends

30 extend in cantilever fashion from the longitudinal edges of the belts. This
arrangement allows access to the free ends of the blanks by the various
processing devices as the blanks advance along the length of the machine



IS engaged by a series of freely rotating rollers 54 that function to exert
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as shown here l'ustrative purposes. There is, at this station, a notor
111 that dri veepesating thereyouid ke asades oitdanks 109 rathes than apingleiblank

supported by 1 e 0. h 102. A
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The guide 20 iec“ﬂi’z %Gd% (F]xﬂ% bR Hid ugégﬁiggEéng'n‘r'eem%e pald b - the

bl anks 10 bel gui back -up ne back-u
menber 114 al sertically adjusted to accommodate for the thickness of the blanks 10. The

guide and back-up member 114 is formed from an elongated strip of rigid
sheet metal that has an upwardly curved guide section 116. The guide

20 section 116 functions to guide the left glue flap 19 of.the blanks 10 below the
guidé and back-up member 114. The guide and back-up member 114 also
include a back-up section 117 that is located above the wire brush wheel 112.
As the blanks 10 are conveyed through the skiving station 110, the wire brush
engages the lower surface of the left glue flap 19 of the blank 100. The wire

25 brush wheel 112 rotates about an axis that is normal to the direction that the
blanks are advancing. The back-up section 117 of the guide and back-up
member 114 is located above the wire brush wheel 112 as the blank is
conveyed through this station 110. The top surface of the blank 10 is thus
supported by the back-up section 117 when the wire brush wheel 112 is

30 skiving the under surface of the glue flap 19. The skiving operation produces
dust and a vacuum system can be employed in this area to maintain good

working conditions for the machine operators as well as for the machine 100.



I nclude a back-up section 117 that is |ocated above the wire brush wheel
112. As the blanks 10 are conveyed through the skiving station 110, the

Wi re bruswo oengages the | ower surface of the left glue fl @oTaSookesahe bl ank
100. The wire 25 brush wheel 112 rotates about an axis that is normal to
the direction that the blanks are advari®i ng. The back-up section 117 of

t he gui de and back up menber 114 is | ocated above the wire brush wheel 112
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tothe left, as seen in FIG 5. The | ower surfac t he hori
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position along the perforated 10 radial fold |line 16 and then fold

downwar dl y t orgsition Adelie@bdiinderiies the tsee ands pifanksolp that 8w Beinphe under i es
the free ends ?@Arg;akb%t\weﬁ B@ﬁs@ésnavszangﬂeltﬂhariaaeaieeﬂgm@mseg mleks 52 and

53. After the left gl ue ap 19 noves past the brake bar 24, it is
free to unfol pabiib btamahacﬂé ﬁdﬁff%ml&lfddtbtaicl( M@fd“ﬁH@rBP@tab?@R#dﬁg oper at i on
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on the right side o e nac 10 are m)vmgﬁlnt e
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surface of thdolbécalong e perforatedeadiahfiordlinestati this 8168!0@1‘. A hendabam?(?s 10.
that is mounted on the machine frame 102 extends horizontally along the
upper surface of the blanks 10 over the central section 18 of the blanks 10.
20 Bend bar 27 functions to maintain the central section 18 horizontal as the right
overlap flap 20 is bent along perforated radial fold line 17. A first, relatively
short brake bar 28, that is mounted on the machine frame 102, extends
upwardly toward the machine and to the right, as seen in FIG. 6. The lower
surface of the horizontally extending right overlap flap 20 encounters brake
25 bar 28 and rides up on the bar causing the flap to bend or brake upwardly
toward a vertical position along the perforated radial fold line 17. A second,
longer brake bar 29 is then encountered by the right overlap flap 20 which
causes the right overlap flap 20 to begin folding downwardly toward a folded
over horizontal position. The folded down right overlap flap 20 then
30 encounters a freely rotating press roller 31 that functions to continue pressing
the flap 20 toward the horizontal position. The freely rotating press roller 31 is
carried by a holder 33 that is supported on the machine frame 102. The



20 Bend bar 27 functions to maintain the central section 18 horizontal as
the right overlap flap 20 is bent along perforated radial fold line 17. A
first, rewato3wes’y3 short brake bar 28, that is nounted onPdraSomedsumne frane
102, extends wupwardly toward the nmachine and to the right, as seen in FIG
6. The lower surface of the horizontal Iy extending right overlap flap 20
encounters brake 25 bar 28 and rides up on the bar causing the flap to bend

or brake upwardl toward a verti osition along_th et radi al
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creasing nmenber 37 that creases the fold al ong perforated radi fold line
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37, it is fregdtignYér ptikptk hdaevetiviitat fidsretAthediddtiadteate® A station
for applying the heat-activated adhesive 22 to the blank 10 is. shown in

FIG 7. The viediesea2isannlied tothedluted ergorpuggiad egnyral sactioRd 8idhG ne  and

the bpanks 10 payrfk MPVIHOMEERidreEbeh A FIGIRts BplicBied e Wusl Aot hi s view of a
station for ap(pl él ng the heat-activated adhesive 22, the heat-activated
ug

adhesi ve 22 i dlughpled«m the lefhide p{ithednaghing apddhe Bertadativatgd agdbesivean18 of

the 10 bl a”ktﬂ@lﬁft-@ﬂ}’e SRR AU CRMeSS 8Pplicd th 5 fidtel Sr Eolid4iad Skle@Pthe t hus, not
illustrated on the |eft side of the machine, and the heat-activated

adhesive on tefeglueflap JPdé kaldereechaniimBOi thabip supeertadly e madingd or
corrugat ed. si ganfl 1021% 1ob&hh sBbleyld BanksSto & tHesRGHIRE ABLAEE0Ss g2 At i s
rame 102, | a

supported by the machine I's located above the nks 10 at
t hesé5st at i onare Earged by theheldepegtianisres.ching eledtrigyeyen2isghsthenechani sns.
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signal to the ma control ~ mechani sm whi sends a signal to
a nmechani sm t megchanissewhichdn turn, sends a signal to a mechanism that causes the

heat-activated adhesive 22 to be dispensed through the dispensing
mechanisms 63 carried by the holders 60. As a result, two lines of heat-

20 activated adhesive 22 are deposited on the fluted surface of the blank 10.
This adhesive will soften in response to the hot beverage in the cup and
cause the holder to adhere to the cup. This adhesive is at a temperature of
about 295° F when applied. The adhesive used for this purpose in the
preferred embodiment of this invention is an industrial adhesive identified as

25 191-10 and from AABBIT Ade. of Chicago lllinois.

FIG. 8 shows the work station at which cold air is applied to the heat-
activated adhesive 22 that has been deposited on the fluted surface of the
central section 18 of the blank 10. The view seen in FIG. 8 is on the right side
of the machine 100 and the blanks 10 are moving from left to right. In this

30 view, the heat-activated adhesive 22 was applied to the fluted or corrugated
central section 18 of the blank 10 and, thus, cold air is directed to this area of
the blank 10. The mechanism seen in FIG. 8 is duplicated and, thus, not



heat - acti vat ed adhesive 22 to be di spensed through the dispensing
mechani snms 63 carried by the holders 60. As a result, tw lines of heat- 20
acti vat edwadbesizox 22 are deposited on the fluted surfacePefi/tushe2dshamank 10.
Thi s adhesive will soften in response to the hot beverage in the cup and
cause the holder to adhere to the cup. M@ s adhesive is at a tenperature of
about 295 F when applied. The adhesive used for this purpose in the

preferred enb nt. of LNy ust i dentified
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directed to thbsuere®F.of direltedlohang hds-activstedeehasiveapsaars step FIG 8 i's
duplicated and, thus
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being chilled was deposited on the left glue fla rat her than the
central sect iflap 20a@re felded pyerand P&ﬁseﬂsdoﬁ"@dﬁlt%ﬁreétatt"‘f?&bt 8t"&fons t hrough

tubegg64. S T*&%tnFHté‘@éHﬁés?@Z?Wés baplréaolm%eaaféfeﬁeroe@ﬁso&ﬁnehf QRMigl o 1, at a
tenperature of abo F., i1s directed on the heat-activated adhesive

22. This st epthaiﬁ‘?mb&lenlpi%@llf'?@ igded thaeughavertexdyhe dhajconverts A pedipBnt | v
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when the gl ue over | ap 20 are over d pressed down
in the area atalrmtrmttleﬁéhrh@gh nqzzlesﬁcthavwéa ﬂ?ﬂjﬁé@Q/BOtﬂ‘W Hﬁﬁqu‘éd In the

pref ert ed emb ol frord BBb&tHe dHids of tiPlortAduBE By BRI e delbfiyd o0 Lhrough

a vortex tube at conv portion |ent al'r 1nto a
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of the parts, colmplgie djzclosuens tiod metimdaftoperatiooalf @ vortes tuben sTheavoriex
tube is located in the cylindrical-shaped section 65 which is close to the point
where the chilled air functions to crystallize the adhesive 22. An orifice of the
20 vortex tube can be opened and closed by a knob 59 which enables the
temperature of the air being dispensed to be maintained at the desired
temperature regardless of the surrounding air temperature. The hot air is
exhausted through ports 66. Of course, a refrigeration unit could be used to
supply freezing air for this cold air dispenser. The cooled air flows through a
25 main branch 67 of a plastic air dispensing tube which then splits into first
dispensing section 68 and second dispensing section 69, each of which
terminates in a nozzle. The first dispensing section 68 discharges cold air on
the heat-activated adhesive 22 which then receives a second blast of cold air
from the second dispensing section 69.
30 As seen in FIG. 8, the right overlap flap 20 of the blanks 10 are folded
up when they enter this work station. This is a result of the pre-braking of this
flap that occurred at the work station illustrated in FIG. 6. As seen in FIG. 8,



adj usted. Reference can be nade to U. S. Patent No. 3,173,273 fora nore
conpl ete disclosure of the nethod of operation of a vortex tube. The vortex
tube is |IwoaBew3dn the cylindrical-shaped section 65 whicirCiraisol/ase3to t he
point where the chilled air functions to crystallize the adhesive 22. An
orifice of the 20 vortex tube can be opg@&ned and cl osed by a knob 59 which
enabl es the tenperature of the air being di spensed to be maintained at the
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seen in FIG et 6fhfbp6f Blits 5 8hd Rvek balks 89 whlchtviie tdkeaVispthbQagi 6f f ol ded up
when they enter thi's work station. This is a result of the pre-braking of

this flap thiensrating the tienksiriongthe lanath phineimaching. of kg i PEEFEV6. As seen
in FIG 8, V\Dbgéé&jesgpt%e%ﬂm]été’tW?ne &R gRfe fhpsfmlﬂ%eﬁéfdea(ﬂats m)unt ed on

the machine frame 102 just past the location at which the cold alr

di spensed. Th@gg'@ﬁbthalqeytfﬂ(ﬁeﬁﬂ%ﬂﬁpfihééﬂw Hrang theniseapgrhesiyg 23l extends
at agpangl e apfeo%a %&‘{% tngtsnrfeée B%e%i%\ﬁ@@lg?19‘fﬁét|ﬁé%§lr!|@as 20. As a result,

the right ove aps are returne hori zontal attitude. This
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the left the machine frame 102 such that it overlies the bIank 10 in the area of the
perforated radial fold line 16. The folding sword 200 functions to hold down
the central section 18 of the blank 10 and provide an edge along which the left
20 glue flap 19 will be folded. A break bar 202, that is mounted to the machine
frame 102, extends inward and over the tip of the folding sword 200 such that
the leading edge of the folded up glue flap 19 encounters the break bar 202.
The break bar 202 extends inwardly from the point where initial contact is
made with the flap 19 to its free end 203. The leading edge and the bottom
25 surface of the glue flap 19 slides along the break bar 202 causing the glue
flap to pivot further toward the horizontal position. A carrier belt transition
guide 201 is secured to the machine frame 102. The carrier belt transition
guide 201 has three freely rotating, vertically orientated rollers through which
the belt 206 is threaded. The location of belt 206 is also seen in the
30 preceding work station that is illustrated in FIG. 5. Thus, belt 206 is twisted
from a horizontal attitude to a vertical attitude. As a resuilt, at the free end 203

of the break bar 202, belt 206 is vertically oriented and is functioning to



glue flap 19 enters this work station, they are elevated a bit fromthe 15
hori zontal position. This is a result of the pre-braking of this flap that
occurred weatospis3oxwork station illustrated in FIG 5. A folpdirnigoseesasl 200 i s
mounted on the machine frame 102 such that it overlies the blank 10 in the
area of the perforated radial fold |lind416. The fol ding sword 200
functions to hold down the central section 18 of the blank 10 and provide

an edge al ong whic he | eft . glue.fla 9.wll be falded. A.break bar
202, that is FPB%'?]‘?E& F(QIL{%fiap”ﬁnggan\éertha}Jgﬁgg@w. JQ}? 8'H8§'3Pn PR over the
t: p 011: I t he f otgladenswesd dweﬁleﬁ,bmntiﬁﬂ& 9,he tHecpskition weickge tiod cdriiealf ol ded up

gl ue ap 19 encounters the brea ar 202. he_break bar .20 t ends
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its free end 8@@allﬂ'&€gdgé§dh@9ﬁ|%}9ﬁoatwshh@c&@ﬂﬂdumo%ﬁmﬁuli,fiﬁmn,of the glue
flap 19 slides al Onﬁht he break bar causi ng. t he 0 pivot

202 ) | u fla
further towar 8"g#eesiBe glsaps 1978 hewmove paght |3éP°EB®Pt %Pﬁé%?g{)c?f'on gui de
201 is secur edniged RAiIMPELHiNNHEI0 ddides TRELSIEZ0E & MBS troffignertidabn  gui de
201 has three freely rotating, vertically orientated rollers through which
e

the belt 206 PYitydefeahoyt atReangeantdh tyn. eRisesemalug flapsly 18 @SAUTR 't he 30
precedi ng wor ks hattiden trHtabeli 206 hdxt 8héctintsts itk folding Reld Howsm whER 0206 i s

twisted froma horizontal attitude to a vertical attitude. As a result, at
the free end HoengagasiBeypagksuitace ofbelt Ba6 caysieg it fo ove te ainpyzelent ed and

is fygctioningy &e%ﬂﬁfs%&ﬁ@ﬁ%ﬁg%l%myf PPr48ided laléic? MeatanttdnSediore f1ap

19 in a vertlcaft orientation. ue flap 19 continues to advance to the
left, as seen1B®fthedlank 10.0DuRBg fiesatave disgHeses Rreeessoivetiated dhBle . f ol di ng
assi st wheel 41 |9r?§"6e . | | |y, engages
t he upper or ca)%tlg{rh/égér acg&cg?é-gg?t{aq)gg%’a&h??ﬁ% ﬁl%ﬂwﬁgﬁh?%gégrﬁgg%%@dt%e gl ue
flaps 19 as t hdypttonvlelp2Bh whish san beseeoat thetar le8mf C4F-9.sAliprdhe Obledi ng

assi st wheel qé!%@ : ' | cattitude to
about a 450 aﬁgée@an ,§i ﬁgﬁﬂ%ﬁ%ggﬁge@@tl@yﬁ? Eéwwgtgall%@{’gﬁ&a@éspuﬁe this
attitfde. The réteined 20therfiat folded down ettituderry d boldidewnroechanisam 2088wt 207
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over the cent dalvnsesdhaaism 288 pfovidee pbkitivek cdriirol Blithertgarnikht0 attentie tifscussed
process, i1l usé}ureaf}a%d@. r?asFtl)e%n t%lded flat on the central section 18 of blank 10. Hold
down mechanism 208 includes a first roller 214, an upper sheave 209 and a
20 second roller 213. Upper sheave 209 is mounted to freely rotate at the top of
a mast 210. The belt 206 extends under rolier 214, up and around sheave
209 and then down and around roller 213. The belt 206 is at this point
horizontal and is moving from right to left as indicated by arrow A.
In FIG. 10, the blanks 10 are being conveyed by an upper belt 52 and
25 cooperating lower belt 53 from left to right. At this stage of the process, the
skived area 21 of the left glue flap 19 that was produced on the linerboard
which was the under surface of the blank at the skiving location is exposed on
the top of the blank 10. The next step in the process is to apply the seam
adhesive to the area that has been skived. The left glue flap 19 is held in the
30 folded over attitude by the upper 52 and lower 53 belts with the area that was
skived exposed to allow adhesive to be applied. As seen in the left most

portion of FIG. 10, the hot melt seam adhesive 23 is being applied to the



the | ower surface of the central section of the blank 10 has been supported
by a bottombelt 205 which can be seen at the far left of FIG 9. After

t he gl ue wbloap18883 | eaves, the | ocation of the fol ding hol @caasani/edsex| 207,
the flap is 15 retained in the flat folded down attitude by a hold down
mechani sm 208 that sandwi ches the flap1%89 between belt 206 and the bottom
belt 205. The hoId down nechani sm 208 provi des positive control of the

bl ank 10 afte eft I 19 ha e f ed f| . centr al
section 18 of Tﬁ ﬂirdls(Y”anpﬁﬁ‘eJB@Ed ﬁgﬁrﬂgﬁpg’ﬁ%%@ﬁ ﬂlﬁqdvc? 23%3’%5; tr-@ roll er
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t hat was produced on the |jnerboard under, surface of the

bl ank at the SR0&SIYR)iS|tpLgGISHENFRd. e&ﬁ%fstaa hehmeﬁﬁé hegpesh derasitidikingo. The

next step in %iaeedﬂé%e&fthé Rftuead Yo tth@ngmnaﬁhaﬁlzmes todddeverbAa t hat
has been skived. The left glue flap 19 held in the 30 fol ded over

attitude by t REEssppEPWBRAINGt heaspa w@et?eth? adipsive LRavagapRliehaf CREET ski ved

expoggd to al 'beMVtrQHQﬁéﬂ g&dé%ob% SRbd 89'the%a&ﬁﬁé\frbﬁ1et’r@ | '{d cdFBébeltPor ti on
of FIG 10, the seam adhesi ve gl?yq plied to the WD

03/ 018303 PCT/traﬂs'e'thrJze@dg 30§$1ars|ﬂnféetﬁr@§w0wﬂg ae'élc nentated ali@rover | eft
glue flap 19 ttmaﬁgﬂ‘@glcﬁlfl‘\é/GGper-%ﬁrseF%ﬁoFE'bEIt@Héﬁ%eﬁﬁ@éde%OGfHesbét‘Jpported on

the machine fra mel t di spenser 300
recei ves the Hransitien guldd B@glfvr@cttpms tuigist bgltB118:tiom a horigentalozrientgiiogtect ri ¢

eye 304 senseg Jehf‘c Ef)ﬁegrﬁ%?q‘?lﬂn %&%ﬁ%@rgﬁ%é%ﬁﬁo %bqaglzotwéhe

nmachi ne processor rou sen back
t hrodgh |ine BOGrIwwg ﬁhwmespmnse613©0horfalohtaﬂg orlenmbelmve blank 0 be

CPrne e on sl TP hgRholy RS A iptrdle oyt v o es o
pressed down 3daibeginsttt&ranasitien, \phier t drterirgthe bieltdradSitinague@O8etfoma carri er
horizontal orientation to a vertical orientation the right overlap flap 20 is
pivoted upwardly about its perforated radial fold line 17. The upper course
20 311 is at a vertical orientation as to exits the belt transition guide 308 and has
raised the right overlap flap 20 to the vertical attitude. As the blank 10
continues to move to the right, as seen in FIG. 10, it reaches a conical shaped
folding assist wheel 314 that engages the outer vertical surface of belt 310
causing the belt 310 to move back toward the horizontal attitude and fold the
25 right overlap flap 20 toward the horizontal folded position. As the blank 10
continues to move to the right, as seen in FIG. 10, the belt 310 encounters the
folding hold down wheel 316 which is a puck-shaped wheel that presses the
overlap flap 20 down into the folded over horizontal attitude over the skived
area where the hot melt adhesive has been applied. At this pointin the
30 process, the blank 10 has been formed into the finished product 500 with the
exception of a final step of continuing to press the right overlap flap 20 into



10 belt transition guide 308 is carried by the machine frame 102. The
carrier belt transition guide 308 has three freely rotating vertically

ori ent at eworoalois3ns t hr ough whi ch the upper course 311 of PaThSsb1/26340 i s
threaded. The belt transition guide 308 functions to twist belt 310 froma
hori zontal orientation to a vertical oriléntation as it noves there through.
The right overlap flap 20 was 15 overlying the upper course 311 of

hori zontal ly orientate elt 3 he bl.ank, .10 rea shown
TG S0, Y agouE b e e arede T s sliERhuyn® S BR MR EeRIE S o
prior to entesenng the belt transition gui de 308, froma hor| zont al
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ihs at a ve(r]I tiﬁ@dches tr@p@ts'sulna a@@nctamoamettmntohmdmbthmeaoel trhelre |gu| de 308 and
as ai sed the ri verl a the vertical de. As the
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con} cal Spageldfplgd%gdildwaﬁﬁ@s 500 WOE!GFS agfgpha&ormnmtseb It 465 am% gloweer ti cal
surface of be ausi t he belt to npv, war
o 1 sont al ot eoeiteus Al AGP ShatheEs recamasterADr ik HeRabl Stehe
hori zontal fokgtesly msupipteaaeltsész bAEI0WenBlItsLO3 int® tHel Mueth 4oc1 dlave to the
right, as seen in FIG 10, the belt 310 nco er {1‘% fol di ng hold down
Brasisdhof fie

wheel 316 whi ErEsSYreARRERIOE AGP and avarice; Pres¢ ap flap 20

downqpnto the abﬁlk@&ﬁ AYOE ITHRAIpeP BeIBL 0B EktEhdI6veraIBrdendrivekdrimdip2ar ea wher e
the hot nelt adhesive has been applied. At this point in the 30 process,

the bl ank 10 ksategngarhs ardof Wﬁdﬂ@qﬁ@q ARY SRloW 3 periRcef ferely tatingt he

exception of gfetd 1404 fHafbn 296 enmamangﬁa@veWIomerddg%ftbeﬂ\a@el apefl | ap 20
into WO 03/018303 PCT/ USO1 43 16 contact with the lue flap 19 for

a sufficient Sehgs efdragly wiptinggobripd8fincludss aé‘éf““‘*'Aé’”Q’H’éwﬁF‘B 8@ 500
continues to %ﬂg@é&Qh?llrﬁ?ﬁ@a‘ %?'tﬁ@béip‘gbG Aibng ft§?&%ﬁj Ede. PA fwaiT e

application station o mac |ne 100. There 1S pressure applicator
appaflat us 400bekres extendapvemarsingiehralle09rthat Iﬁﬁ@'mdeby appliesceft or appar at us

that forms a POuEE R o A B R o e P B of S Cper
belts 52 and ladiwsimdrdiniechaBismisprovidedrion tdisidg anobfoweh@g the series of
rollers 409. By adjusting the lower belt 408 upward, the pressure exerted by
the lower belt 408 on the finished product is increased. Thus, if, for example,
20 when the operator performs a quality test on the product, he finds that the
adhesive holding the two flaps together is not adequately securing the ends
together, he can then adjust the location of the set of lower rollers.
FIG. 12 is an enlarged view of the products 500 being fed by an upper
belt 52 and a lower belt 53 into the mouth 401 of the pressure applicator 400.
25 It should be noted that belt 406 of the pressure applicator is driven at a slower
speed than the belts 52, 53 and, thus, the spacing between the blanks 10 that
existed when the product was being propelled by belts 52, 53 disappears
once the products 500 enter the mouth 401 of the pressure applicator 400.
The products thus enter and egress from the pressure applicator 400 in an
30 imbricated formation with the leading edge of the product 500 supporting the
product that precedes it. An electric eye 420 counts the products 500 as they
feed into the mouth 401 of the pressure applicator 400, sending a signal to the



pressure applicator 400 and advance along the length of the pressure 10
applicator 400. The upper belt 406 extends over a |arge drive drum 402

| ocat ed rwaro3nkssoend of the machi ne, and bel ow a series ofPClrrisel/gssudt at i ng
rollers 404 that engage the internal surface of the |lower rung.of belt 406.
The series of freely rotating rollers 4@4 includes an initial roller 405
that also engages the internal surface of the belt 406 along its forward

edge. A lower 15 be|t 408 extepds over ni 4
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adj ust the | oggiiedn teits BReryds. QNhIaQWelé@thb@yé4zElhas cdidnted 134 enl ar ged
view of the products 500 being fedsaly an u‘?‘p ?It 52 and a | ower belt 53
B¢ eRE1EHNGBYS
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that belt 406 .gf sdides QFﬁ i ﬁa@r'rﬁaﬁ@hlshmmééi%fhgﬂ%e%&bﬂw 499@ed than
the belts 52, 53 and t he spaci ng between the bl anks 10 that existed

when the pr od@b’@tﬁ\@%dﬁ@'@ﬁg amr@@eqtﬁeefw ibenergnatpositan i iEwKga8As  once t he
prodygts 500 ehhfkiohhe nmouth 401 of the pressure applicator 400. The
products thus enter and egress fromthe pressure apgl i cator 400 in an 30

i mbri cated formati 88seen i ’f'ﬁe 18ewhiem thedinighegdfrredicts p @R et theguessws®or t i ng
the product tapﬁltcal?&%@d ig‘fbﬁh ?ﬁtﬁ%‘éfédcfoﬁﬂéhoﬂ%trpmﬁﬁt@adlrﬁ?fr@rﬁt()dUCt s 500

as they feed o the rmu ressure apgﬁl cator 400, sending a
signal to the edge 03/und8cHS te@ngw@@!i/eggg@ thelp76'¢ﬁ§&ﬂ*9 shedpieduetiafg. syst em as

each product 0 |
i cker arm 4230 BRBNGSfaly iRl o R roBREIBRY 8 Rter o2V 10 °
eye 480. The rbrna/hne afxinishefl produdts. cMetal aarn41631s Icw&d ateapoint\befare thej s

o vt e, L ko e Bobgiock ARE BB I8t Al Sfpfraou o0 by the
belts 52 and 5:3rtorWJeNfih|Islaeebmm;ct ﬁOblyeshd\’m i BKS.ci@uthaid nbB4ligned with
the other products 500. This is a product that was a 134" product and was
kicked out of its normal position by the kicker arm 423. The number 134 is
20 arbitrary and could be other numbers, for example, 100 or 150. The number
134 is used in the Applicant’s preferred embodiment because 133 finished
products fit in a row of the shipping carton into which they are packaged after
exiting from the pressure applicator 400. An operator uses the kicked out
finished product as a marker to pick up the next group of 134 finished
25 products. Having the finished products arranged in an imbricated formation
greatly facilitates picking up a row of 134 products by grasping the first and
the 134" products, compressing them such that they assume a vertical
attitude, and each finished product 500 lies flat against the adjacent finished
products. With the finished products 500 having been compressed into a
30 stack of finished products, the stack is then placed into a shipping carton.
The process for forming a beverage container holder from a blank 10

after it is fed out of the vertical containment apparatus 30 will now be



products and sent these signals to the operating system the operating
system will send a signal to the kicker nechani sm 422 causi ng the kicker
arm 423 two oeiovssn3 and di spl ace a product 500 fromits normralt/ysos2ésudn i n

i mbricated 10 formation. As seen in FIG 13, when the finished products 500
exit the pressure applicator 400, they18re in an inbricated formation with
their leading front edge 11 under the trailing back edge of the preceding

fini shed prodyct 500. n_el ongat | dl na ext i.n bar 416
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facilitates pPEICEAgPRITesLs b siepsiovanerdy Bymdhadpnsef thedraingt “and the
134t g product gpe éttﬁrrpresm ng them such that they assune a vertical

atti tude and each finished product 500 lies flat against the adjacent
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shi ppi ng cart rocess everage contai ner holder from
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shown5i sol at egdge omdftha brackit 0 és thelearing édge ansbipmoomex gege 2 isrtbe not shown

0 et ort uBlhes! $AE e ot 5B Bl o Vol edith
if the edges 11 and 12 are considered to be arch’s of concentric circles. The
corner at the intersection of concave edge 11 and side edge 14 has been
trimmed off at 15 for a purpose to be discussed. Also seen in FIG. 14, two

20 perforated radially folding lines 16 and 17 divide the blank 10 into a central
section 18, a left glue flap 19 and a right overlap flap 20. As the blank 10 is
fed through the machine 100, the blank 10 is supported on its central section
18, and the flaps 19 and 20 protrude outwardly therefrom in cantilevered
fashion.

25 In FIG. 15, the blank 10 is shown after being fed from the introductory
belt 50 into the mouth 110 of the machine 100 and is at the skiving location
110. At this location, a skived area 21 is created on the linerboard surface of
the glue flap 19, preferably along its free edge 14. Skiving is performed by a
rotating wirebrush wheel 112 that is adjustably mounted such that the edge of

30 the brush wheel 112 is in engagement with the undersurface of the glue flap
19. The wirebrush wheel 112 is mounted such that its peripheral edge
engages the linerboard surface of the glue flap 19 which causes the wire tips



5 vertical containment apparatus 30 and in the production process, as well
as in the finished product form are all seen in plan or top viewin the
FI GS. 14-w0o3mes3des. Further, a single blank will start i RCFIUSO1/26545Nnd
progress step-by-step wuntil the final manufacturing step shown in FIG 11.
Thus, the manufacturing process progred8es step-by-step downwardly from
the tops of the drawi ng 10 sheets. As seen in FIG 14, the bl ank 10 is

shown as it woul d appear when upported. o he i nt 0 after
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central section 18, and the flaps 19 and pr ot r ude outvvardly t herefrom
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that is adjus suc t the edge of 30 the brush eel 112 is
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It renoves an
become the inside surface of the beverage container holder. One of the

beads 22 is applied to the central section 18 of the blank 10 and the other
bead 22 is applied to the left glue flap 19. When a coffee purveyor fills a

20 container with hot coffee, this heat-activated adhesive 22 will soften and
function as an adhesive to prevent the beverage container holder from
slipping down or off the container. The heat-activated adhesive is applied
from a glue head that is pointing down from a holder mechanism 60 that is
supported on the frame 102 of the machine 100, such that the adhesive

25 beads 22 extend across a number of flutes at a slight angle extending from
the leading edge 11 to the trailing edge 12. The two beads of adhesive 22
need not be applied simultaneously but both must be performed prior to the
next step of chilling the adhesive.

One of the difficult problems that must be overcome in this

30 manufacturing process is to prevent the heat-activated adhesive that has
been applied to an inside portion of the beverage container holder from
sticking to the other panel of the blank when the blank is folded over and then



dust and/or other particles created in the printing and die-cutting
operations that are utilized to formthe blanks 10. Second, the brush
wheel renwoas/tdse3s top | ayer of fibers fromthe outside @cTiUser/bédsank. This
I nportant step causes inside fibers of the outside linerboard to stand up,
t hus rendering the surface nore porous290 that the seam adhesive can
penetrate these inside fibers. A pre- breaki ng or pre-folding operation is

next perforned on both ends of eas 38 ORer tions, the
left glue flaﬁoTQreségdvv&F"ls RhenpRgNon [§ ¢4 '%?%?9 a?} %‘?ﬁﬁ“% g fol ded up
al ong the per hahadiRstacrsltrdl indigé ﬂahelﬁﬁigelﬁ?eraﬂhdnlﬂe bém@gﬁtwmahyr hdltérs
pr e- breaki ng or pre fol din (ﬁebratlon functions to assure the proper

operation of MWirqtopeagad; eRBEELQ R SUBNi ch the flaps are conpletely

fol ded over to a hRﬁéthﬁethabt adtivateddrihedive nbk Bokn aPplicdsto seenuted stiifdge 16, is
at the location where heat 15 activated adhesive 22 .S pl%/eg 0 the
corrugat ed suPf eIk i%éh%P@ﬁk piqyeedq- itlogationszh cﬂ‘@df‘ 1 GattSadhesi ve

22 are appli eghchfion N8e machﬁh@eratnk@ho%uéponl@marrh%pbﬁghglm@uéfﬁlamesmf t he

beverage contai ner hol der. One of the f the central
section 18 of fareachiohte hepdsal af’h%s'\fﬁ %%Fhat B’@é@pﬁﬁeq@tg qr@d g Kk | eft
glue flap 19. eﬁsﬁﬁfrﬁ&?laﬁiéﬁié%@dlréd KtrSards 8f3fré‘é2"ﬁgaélﬂéﬁ tivé béndaair cof f ee,
this heat - actlvat ed adhesi ve |1 soften and function as an adhesive to
prevent the béeéﬁ*@@'@a@@rﬁdé‘ieﬁ'éﬁ 2R0|Thisr step sfystadlizep henbeatartivalpd adhesivie _
cont ghner. #ﬁ@@hﬂ@ﬁﬁl&g%é@ |@%ﬁ§9 ¥eadneréBPbbeh thbldBrasidy srendead that is
poi nt1ng down rom a mechani'sm 60 that is supported on the frane

102 of the nablanh@nﬁomusSm@Memthalvloekm adhesi ve 25 beads 22 extend across a

number of flutes ahud biidhladiBldy Stesh had vbeRTlystiiieliidiighiedae 11 to

the trailing edge 1 sive need not applied
si mul t aneous| yndyes intotte falding mactpes pbthegdaghine 09.0As Been neiXiS. éﬁe’pﬁ'@f

o 2o ﬁg?;ﬁ%g&angﬁ%@g ahdf gbégér%t?”ei/%ﬁ eﬁr%heat ACt) vat eg fadhesi vo

in this 30 manuracturing process iIs adhesi ve
t hat 1has beepaagptailed the gme flapsiSléo fodd oveyontd theﬁklteibseewtlag@f therhlanker

ol et Lror 13! SePobRPEB8 ElostePeks Harki, B MR, bbb 1<
blanks into the vertical containment apparatus 30, a perforated radial fold line
or score 16 was formed in the blank which defines this fold line of the blank
10. As seen in FIG. 18, the skived area 21 formed on the surface of the

20 linerboard is visible.

In FIG. 19, the seam adhesive 23 has been applied to the skived area
21 of linerboard surface. At this station of the machine 100, there is a hot
melt dispenser 300 that dispenses hot melt or seam adhesive 23 to the skived
area of the left glue flap 19.

25 In FIG. 20, folding hold down wheel 316 and its cooperatlng
components have guided the right panel, called the overlap flap 20, such that
it has been folded along the perforated radial fold line 17 such that its free end
overlies the skived area 21 of the glue flap 19 where the seam adhesive 23
was deposited.

30 In FIG. 21, pressure is being applied by the pressure applicator 400 to
the overlapped area of the overlap flap 20 and glue flap 19 which results in
securing the free ends of the blanks 10 to each other. At this location of the



conpressed. This phenonenon is called "blocking." If the heat-activated
adhesi ve tacks the inside panels together, then the beverage container

hol der wwblospo30bpen and cannot be placed on a cup. AftePCTHES01/26543

heat - acti vat ed adhesi ve has been applied to the fluted surface 5 of the

bl ank 10, the blank proceeds to its loc&tlion shown in FIG 17. At this

| ocati on, the machi ne frame 102 supports a cold air dispensing mechani sm 63

for each of the beads of adhesive 22 t k. The

col 0t r di s PEREAG UG B (e was APPalor SEPAAIHE B el BEENAGBAN S e
beads of healridsi by alfge adbasdrum 202 aﬂ'dlEﬂeﬁds?@ve?ranyéew tdtatirgy roller bar.

heat - acti vat ed adhesjve 10 sufficient h 4 oses its g%lllty to adhere
or tack to thETRRSHES isapgliedpt Y‘ﬁe"'tatlﬂ“a‘?{i@t fgro “1‘1’&? oYy exapleted-andoc ki ng.

After the heatgaflith vatRkagH Rl Yepmant. been crystalllzed t he bl ank noves
into the foldlégﬁeectﬁgﬁs of the nachln seen in FIG 18, hold

down Pechani sm 2087 %ﬁﬂ“¥?§s856B§#§F@ﬁaeSBﬁB@%BWP§QiﬁﬁP%%E§@H the left 15

panel , called cémsleﬁé&es’hbéﬂwelﬂusﬁéa 6r@bl§’ctﬁ)§/ﬂﬁt ﬂ)BérQbé bemtdmérﬂr»} paekddeen of the
bl ank 10. In the manufacturing process of the blank 10, prior to placing

the stack of "qu%ik@ersrﬁ’@ %WRPQ?’éPtthQ:@Pam%ﬂl‘ﬁrﬁ?n‘fer%B‘H'H?Y@SSMV eq
perforated r a?\é#mafl 9“6!1u|ctsn§re dﬂéné&ﬂfe? hjaﬁe Wsﬁeﬁfer@q’rdsfhnﬁ Bfa kbR&thaehi ch
defines this ld I'ine of the seen in FIG 18, the skived
area 21 for megopaidepwityihe a@r@c@ﬁruew thhpuméer@earcentamﬁ sible. In FIG 19,
t he seam adhesive 23 has been applied to the skived area 21 of linerboard
surfdBe. At this station of the machine 100, there is a hot nelt dispenser
300 that dispenses hot nelt or seam adhesive 23 to the skived area of the
left glue flap 19. 25 In FIG 20, folding hold down wheel 316 and its
cooperating conponents have guided the right panel, called the overlap
flap 20, such that it has been folded along the perforated radial fold
line 17 such that its free end overlies the skived area 21 of the glue
flap 19 where the seam adhesive 23 was deposited. 30 In FIG 21, pressure
is being applied by the pressure applicator 400 to the overl apped area of
the overlap flap 20 and glue flap 19 which results in securing the free
ends of the blanks 10 to each other. At this location of the



WO 03/018303 PCT/ US01/ 26543 21 machine 100, there is pressure applicator
400 in the formof a belt 406 that is driven by a large driven drum 402
and exterm® 00Me830n freely rotating roller bar. Pressure PSTASPl/R@A at this
station and the product is now conpleted and ready to be packaged for
shipnment. 5 The process for producing ti finished product has now been
conpleted. Since the finished product is flat, it can be conveniently
packaged in containers and shipped to the |ocations of the beverage
purveyors. Wien t&RIMSnal products are opened they have the shape of

frustumof a cone that 1.coi Rcmét@dwif ranufecturing beakrdgeusintainestholdees bever age
containers. 10 WO 03/018303 PCT/USO01/ 26543 22 Cdains 1. A nethod of
manuf act ur i ng °ABPEFAGECHRPEPher hol ders conprising the steps of:

provi ding a st ack gff|e|&8ﬁaﬁﬁgfbdéltwielo@féﬁ BihAks eaamekaaaﬁmg?wtrm |
section and two en aps, . sai anks n ni f o ickness an
havi ng a out eCCRiR Sﬁcﬁ'cﬁh%?d @m$%@Psp%8%lﬂ”%§%8m@ fjf’:’ WHLISSS m t hat

engages the cepfhalin %e&ltépéhd)é irmel Surdoanks and conveys the blanks at a
constant rate fromtfﬁJ inning of the process through the ﬁst f ol di ng

step of the process; l(PrP}é'g@ﬂsﬁ ¢VBYAREChEPISH thakeag theeefietially in an

orientation WhidbrldiRaRbiBhksSad @Refowe BIRAKS B LoNRInITHEIARRF (D, | Nt O
sai d conveyor mechanism skiving the outer surface of an end flap of each

rel eased bl ankeginhioodf e RREASHINTQUED the ipst folgiag alePAH SR PRRCERYd | i ne and

rel eqging 15 themto r@téé@mgtmgdr&hﬁferstwkf ob&lrshtiB@Bintdrostentdtehdi ng up
the end flap that has been sKived such that it lies flat over the central

section of thaithithe Rutes ppfgsendovytiirdihgdniey sUFace KPAIBEP SAHIGEORHEYPhe fl ap t hat
is laying fl almechanism;

skiving the outer surface of an end flap of each released blank;
folding each of the end flaps up about a fold line and releasing
15 them to return toward their unfolded positions;
folding up the end flap that has been skived such that it lies flat
over the central section of the blank;
applying adhesive to the skived area of the flap that is laying flat
over the central section of the blank;
20 folding up the other end flap of the blank such that it overlies the
skived area to which adhesive has been applied;
providing a pressure applicator mechanism that conveys the
folded blank at a rate that is slower than said constant rate and applies a
downward pressure to the folded blank; and
25 feeding the folded blanks to said pressure applicator mechanism
that applies pressure to the free end flap that overlies the skived area to which
adhesive has been applied and discharges the finished products.

2. A method of manufacturing beverage container holders
30 as set forth in claim 1 comprising the additional step of:
providing a containment apparatus for receiving the stack of

elongated blanks;



over the central section of the blank; 20 folding up the other end flap of
the bl ank such that it overlies the skived area to which adhesive has been
appl i ed; Wwo®iotH3ngy a pressure applicator nmechani smthat ceorapsi/edses fol ded
blank at a rate that is slower than said constant rate and applies a
downward pressure to the fol ded bl ank; &3d 25 feeding the fol ded bl anks to
sai d pressure applicator nmechanism that applies pressure to the free end
flap that overlies the skived area to which _adhesive.has b i ed and
di scharges the fini shed®BYgRgSAY ¢ T‘a'%{“ﬁ%ﬁ%af fS Wﬁﬂﬁf‘%&aﬁ Sﬁ@ag’%%r age
cont ai ner hol defce to 38s@e mweperfdighmentofthablanks whapthesiarg rélbeseaddid i onal

step of: providing a contai noent apparatus for receiving the stack of

el ongat ed bl am{es?oq\)ﬂ@/?fgf‘ﬁﬁ ‘PCT/ US01/ 26543 23 providing said

contai nment apparatus with side bars and a back brace to assure proper

al i gnpent of the blanks, when th are released into the conveyopr
mechafism 5 3. A nmethod of %@ﬁﬁ%&(ﬁf Mmany %Wrbﬁsra@@rﬁogﬁ'é‘?r\‘%(ﬁﬁrs as
set forth in gkabMokhG® BRI i ddengridmganisl bidiaowdl sspegt. of - providing a

cont ai nment apparatus for receiving the provi dego stack of el o_ag ted

bl anks; and provi di ng SYPYIESR eaNiFRAEN Fafus Eorfpeqiving Hif PrRYIdER et s, si de

10 bars and aghpklor BloAGStetDIAR@UARI Proper al i gnment of the bl anks when they
are released into the conveyor nechanism 4. A nmethod of nmnufacturing

beverage contai ner hol d¥p¥dingsaiskeontaRmant 3pperajlisivith foppPrackels, ke
addi yhonal st%grsoéqd 4 BaBX B4l td 9sSuré BRIpRH BREMMerBP fleal|btks/ Wier! BBF K NY t he

provided stacks of elongated blanks; and providing a set of introductory
bel ts that undeeasessintosthe copwemoaMasBARISAppar at us and provi des a support
surface for said stack of el ongated bl anks.

4. A method of manufacturing beverage container holders
as set forth in claim 1 comprising the additional step of:
15 providing a containment apparatus for receiving the provided
stacks of elongated blanks; and
providing a set of introductory belts that underlies said
containment apparatus and provides a support surface for said stack of
elongated blanks.
20
5. A method of manufacturing beverage container holders
as set forth in claim 4 comprising the additional step of:
providing said containment apparatus with side bars and a back
brace to assure proper alignment of the blanks when they are released into

25 the conveyor mechanism.

6. A method of manufacturing beverage container holders
as set forth in claim 4 comprising the additional step of:
providing said containment apparatus with front brackets, side
30 bars and a back brace to assure proper alignment of the blanks when they are

released into the conveyor mechanism.



20 5. A nethod of manufacturing beverage container holders as set forth in
claim4 conprising the additional step of: providing said contai nnent

appar at uswaioBh1ssbzle bars and a back brace to assure prop@cTaisogmsent of

t he bl anks when they are released into 25 the conveyor nmechanism 6. A

met hod of nanufacturing beverage contai @4r holders as set forth in claim4
conprising the additional step of: providi ng sai d cont ai nnent appar at us

with front brackets, S|de 30 b nd a racetoasur oper
ali gnment of the bl anks-whef® Wﬁ@?dﬁ?g‘a'\”@c’ WO PEVRAFE T8 ? i i

nmechani sm  WO20 360f8R O3 cidial blédhidridmg4Rke a&dhtn&naléte@iaéfhod of manuf acturing
beverage container holders as set frgi)th |§ E § r| Si

addi tional step of: suppP®PPiing saig e rSYCR dhat taere e%{\g?%nl s space
between the By bREPof thBroht Bﬂébkéléaﬁhehi‘a mﬁoﬁ@hﬁa&lmwlo saidf ace equal
to said 5 uniformthickness to allow si lr(lgl e bl anks t be cdonveyed past said

front® bracket8ifgn thigkgessioJQucsing's biapks to bgconyveyad past $¥d H8Muf act uri ng

beverage cont Bkd&éts"lﬁ)é&%ﬁtroéﬁctéﬁibéﬁt@” h in claim7 conprising the
addi ti onal step of O providing said front brackets with curved surfaces

agai nst which the |eading edges of the blanks of said stack of el ongated

bl anks engage as they @ppr gagBtheaidf n%?@?ﬁ:ttﬂﬁfg%@rédé%&h@é:ﬁ%!dﬁrsthe front
brackets and said support surface, . A nethod of manufacturing

bever age cont 85 5etforblinelagn 7a€§rr§§tsmdh@ ﬁddlhomlémqf conprising the
addi yponal step of: pr%@kumg s‘é’iﬂ'éﬂt'b?é’bk@fs%ﬂ?éd?geé@&l?@d@s%@aln@ﬁwﬂh”9 pads

that engage the trailing edges o bl anks of said stack of el ongated
bl anks to as#ieslealingredpessf thg ulemfaann§tam@ﬁdmaMankwmeaA met hod

of manufactur ltl'ﬂ:%/ %%Ygécﬁgé%l& Qg%c%' Meé}?{h@q{oﬁoms of the front brackets and said

support surface.

15 9. A method of manufacturing beverage container holders
as set forth in claim 7 comprising the additional step of:
providing vibration producing mechanism including pads that
engage the trailing edges of the blanks of said stack of elongated blanks to
assist in releasing the blanks from the stack.
20
10. A method of manufacturing beverage container holders
as set forth in claim 1 comprising the additional steps of:
applying heat-activated adhesive to an area of the inner surface
of each blank; and
25 crystallizing the heat-activated adhesive that has been applied

to the area of the inner surface of each blank.

11. A method of manufacturing beverage container holders
as set forth in claim 10 comprising the additional step of:
30 providing a containment apparatus for receiving the provided

stack of elongated blanks; and



as set forth in claim2l conprising the additional steps of: applying
heat - acti vated adhesive to an area of the inner surface of each bl ank; and
25 cryst aWwbiozioms30z he heat - acti vated adhesi ve that has beemCappbi/ad43to the
area of the inner surface of each blank. 11. A nethod of manufacturing
beverage container holders as set fortRS n claim 10 conprising the
additional step of: 30 providing a containnment apparatus for receiving the

provi ded stack of elongated bl anks: .a . / 3 25
provi di ng sai d cont ai nl’Pg?l 'g'aﬁﬁaﬁact ngalgd}gw\égpggét@s;ggﬁ)§Hj§cgagrg§g a%%rggce to
assur e proper belcedoaesire propdralighmakisof Weblabkewhen theyedre agledsdditte  t he
conveyor mechg}ni sm 5 12. A nethod of manufacturing beverage contai ner
hol ders as sHt® FOVEYPiMEHAHSN-10 conprising the additional step of:

provi ding a contai nnent apparatus for receiving the provided stack of

el ongat ed bl anks; providing said contain t.apparatus wth front brackets,
si de glo bars and a bac -br&@eg@déﬁW&%ﬂﬁb‘@ﬁ’%&ﬂa&ﬁr@ma"&?r ™I anks
when they aregaskél forkadclaith 90ichmprising ayoaddmsHahsieprof: 13. A met hod of

manuf acturi ng beverage contai ner hglders as se '

) * forth iﬂ}?&lﬁal.g 0
conprising the additi o4PViding g eantaingent appAFAtIR) oL reesiying Vi B‘%ar atus for
recei ving thespeRY BRfgateti ddrksof el ongated bl anks; and providing a set of
introductory belts that underlies said containnent apparatus and provides

a support surface for $5pYdiggsajd Qﬂ“ta"érf‘ﬁ’f'ltg"’d’tpéfﬁtﬁ?yﬁ?é'%ﬁébrafﬁ‘?tsﬁ' t hod of

nmanuf@ct uri ngpRRvGIAY BadkOtraoé RSasdifé PRIpEr aljfnsetit of Blettlanks ehedl ey dre
conprising the additional step of: praoviding said contai nment apparatus

with side bar &legfeddnigdbg conveyor mechanism.

13. A method of manufacturing beverage container holders
as set forth in claim 10 comprising the additional step of:
15 providing a containment apparatus for receiving the provided
stacks of elongated blanks; and
providing a set of introductory belts that underlies said
containment apparatus and provides a support surface for said stack of
elongated blanks.
20
14. A method of manufacturing beverage container holders
as set forth in claim 13 comprising the additional step of:
providing said containment apparatus with side bars and a back
brace to assure proper alignment of the blanks when they are released into

25 the conveyor mechanism.

15. A method of manufacturing beverage container holders
as set forth in claim 13 comprising the additional step of:
providing said containment apparatus with front brackets, side
30 bars and a back brace to assure proper alignment of the blanks when they are

released into the conveyor mechanism.



brace to assure proper alignnment of the blanks when they are released into
25 the conveyor nechanism 15. A nmethod of nmanufacturing beverage contai ner
hol ders w© 03@183bdrth in claim 13 conprising the additi on®CTatSep265#3
provi di ng said containment apparatus with front brackets, side 30 bars and
a back brace to assure proper alignnent 26f the bl anks when they are
rel eased into the conveyor nechanism WO 03/018303 PCT/ US01/ 26543 26 16. A

met hod of manufacturing bevera ont ai ner hol ders as_set. r in claim
15 conprising the addi tg'iGona @E@W% _magﬂga&qrﬂgﬁ)gevg%qg& q‘opnggrmol%géets such

t hat there isagpacforthai vragm 15tcamphieint dmsadditidria sfepait brackets and sai d
support surface equal to said 5 uniformthjckness . .to al.l ow single blanks to
be conveyed past said f%ﬁ?“'”gﬁéd}é‘?’gbwkg isd“’ﬁi'??%%@t'%?@/“&?ﬁ‘ﬁ’@ﬁ?. A

rrgt hod of nﬁnu‘feﬁls‘dtté(rjni\jé“&th@Yri%hﬁsr%cBétfﬁhaH@Qh dm@bgueserfaw?j@? td suig h iE cl ai m )
16 conprising the additional step of: 10 providin ai ront brackets wt
curved surfacé'E'f‘thﬁhﬁ%‘f‘e%ﬁocﬂloméngl? QQBI‘?]B’ %ﬁ%veg?gpﬂét ?ﬁ"gﬁﬂg of said
stack of el onggcRetstyaddiindoaa&s tthey approach said space between the

bottons of the front "brackets and said support surface. 15 18. A method of
manuf act uri ng beverage container holders as set forth in claim16

conprising the additiongl stepefod d?nHufHdAENG Bevetddecamtaférdidergechani sm
i ncludi ng pads that engage the trailing edges of the blanks of said stack
of el ongat ed BE&akKiorthdn clais1§icomprisibpdhe adgjlionsdd siePAfks from the stack. 20

19. Agmethod of %Lﬁ%éa@ﬁpw%@e@@wme&%a%urfgéésdsga?mst%i&%eforth in

claim 10 conprising the additional step of: applying heat-activated
adhesi ve to aleadingriiggsad the blanks ofriaid staek ek elergaied Bladks Bngzge asihgy 25

crystal li zi ng ;hhe g abuaphty BhaibeAdRE Bbitemt BRthaRht BRRRe AP S

support surface.

15 18. A method of manufacturing beverage container holders
as set forth in claim 16 comprising the additional step of:
providing vibration producing mechanism including pads that
engage the trailing edges of the blanks of said stack of elongated blanks to
assist in releasing the blanks from the stack.
20
19. A method of manufacturing beverage container holders
as set forth in claim 10 comprising the additional step of:
applying heat-activated adhesive to a second area of the inner
surface of each blank; and
25 crystallizing the heat-activated adhesive that has been applied

to the second area of the inner surface of each blank.

20. A method of manufacturing beverage container holders
as set forth in claim 10 comprising the additional step of:
30 providing a source of pressurized air,

providing a vortex tube mechanism; and



to the second area of the inner surface of each blank. 20. A nethod of

manuf acturing beverage container holders as set forth in claim 10

conpri si ryotobe1ssadli ti onal step of: 30 providing a source @etCTArSesssns zed

air; providing a vortex tube mechani sm and WO 03/018303 PCT/ USO1/ 26543

27 connecting said source of pressurize@7air to said vortex tube nechanism
to produce a streamof freezing air that is used to crystallizing the
heat - acti vat ed adhesive that has been a l?l ied to thei area ?tf ; e inner
surface of each bl ank.cogneqiings f%ﬁeg PreasHiEed alie Rg V¥ AR cont ai ner

hol ders as safechakit tbprédutiers Sfoah® BPiréezintpait that Bddietitocalstallizingy tbé:
dividing said stream of freezi ir i e

| zing air into two different str ans. ¢ and 10
directing t hehealrQivatedadhesive thia has ppen ppRlisd g e Pre@rpfttﬁeequg&?g 3t i vat ed
adhesi ve that ghagcHgnk.applied to the area of the inner surface of each
bl ank_at two separate |ocations along the path that said conveyor
mecha®i sm conveys the bl anks. 15 22. A nmethod of manufacturing beverage

container holders as sat fQhBtHda & nfntifdcburi@idvefigedcdnfenarddideronal st ep
of : providing a source of pressurized air; providing a vortex tube

nmechani sm f or aggehfogh in plair 28 £omprising the addifenal stepiq™yat ed adhesi ve has been

applied to the inner sujiang safd §AEM oifedAryir inRvcanERAt strganssli d sour ce
of pressurized air to each of said vortex tube mechanisns to produce

streans of fr@eding air that is used to crystallizing the heat-activated
adhegpve that has been qaplinGthel o'diferdhtaRis oft@zhnd i orrtieliage of each

bl ank. 25 23. A net hod of acturing beverage container holders
activated adhesive that has been applied to the area of the inner surface of

each blank at two separate locations along the path that said conveyor

mechanism conveys the blanks.

15 22. A method of manufacturing beverage container holders
as set forth in claim 19 comprising the additional step of:
providing a source of pressurized air,
providing a vortex tube mechanism for each of the areas where
the heat-activated adhesive has been applied to the inner surface of each
20 blank; and
connecting said source of pressurized air to each of said vortex
tube mechanisms to produce streams of freezing air that is used to
crystallizing the heat-activated adhesive that has been applied to the areas of

the inner surface of each blank.

25
23. A method of manufacturing beverage container holders
as set forth in claim 22 comprising the additional step of:
dividing each stream of freezing air into two different streams;
and
30 directing the two different streams of freezing air on the heat-

activated adhesive that has been applied to the areas of the inner surface of



as set forth in claim22 conprising the additional step of: dividing each
streamof freezing air into tw different streans; and 30 directing the
two diffewenB/ost3preans of freezing air on the heat- activatrew/sdhasiye that
has been applied to the areas of the inner surface of WD 03/018303

PCT/ US01/ 26543 28 each bl ank at two seR@rate | ocations along the path that
sai d conveyor nechani smconveys the bl anks. 24. A nethod of manufacturing

a di sposabl e beverage 5 contai ner hal der, from r e- manuf act ured pl anar
paper boar d bl §3% bIARl AhiyvossenaralefogatigRs a/gnd ir}?a??jh\%’eﬁﬁg@ncow%‘?r | i ner board

surface and amechamsmlidonle thewldrikee conprising the steps of: providing a
stack of pre-manufactured blanks of a uniform thickness, each blank having

a central section and two end flaps; 10 providing an el ongated nachi ne

having nultiple work stati oRsmefho@d miplifactirtigs dibpddadld Ba@rdgedi nal extent;
provi ding a conveyor nechanismthat is ada(gte to eng&gez t he  central
secti®n of sarentaingnkaldg;. fiem & gresA@npiaghedRiaBAPIRE PR Llankohaying a

cantilever faghi@bonkal sifRARNSN BLRPIterbosr sufacs b kn iRaAaRki al 1y in an
orientation wth the outer surface down and the inner fluted surface up,

into said coRv&escamRIisig WmsteRsifeyi ng the bl anks at a constant rate

al ong the longitudinal ,&x%biRfta Qhck EFréRtdMuRssturdd biarkyiond dnft8meut er
| i nerboard surface of an end flap of each released blank; folding up the

end flap that ticknepsanchiblankhayinga eenifal pectionanditvgenddi@gs: t he central
sectygn of the bl ank: anplising@naditirPmbenind Rasihy afhichs Renobalidtfs {1 ap t hat

is laying flat 25 over ~Central” section of the blank; folding up the
ot her end f| aplopf bottesidesnkitsigogitudingl extentverlies t he

providing a conveyor mechanism that is adapted to engages the
central section of said blanks with the end flaps extending there from in
cantilever fashion;

15 releasing blanks from the stack, sequentially in an orientation
with the outer surface down and the inner fluted surface up, into said
conveyor mechanism;

conveying the blanks at a constant rate along the longitudinal
extent of the machine;

20 skiving the outer linerboard surface of an end flap of each
released blank;

folding up the end flap that has been skived such that it lies flat
over the central section of the blank;
applying adhesive to the skived area of the flap that is laying flat
25 over the central section of the blank;
folding up the other end flap of the blank such that it overlies the
skived area to which adhesive has been applied,;
providing a pressure applicator mechanism that will convey the
folded blank at a rate that is slower than said constant rate and will apply a
30 downward pressure to the folded blank;
feeding the folded blanks to said pressure applicator

mechanism;



skived area to which adhesive has been applied; providing a pressure
applicator nechanismthat will convey the folded blank at a rate that is
sl ower thap 03@issoxonstant rate and will apply a 30 downwRCa/Usnessus e to
the fol ded bl ank; feeding the fol ded blanks to said pressure applicator
mechani sm WD 03/ 018303 PCT/ US01/ 26543 299 feeding the fol ded bl anks at a
slower rate than said constant rate; applying downward pressure to the

free end flap that overlies . the skived area, to i adhesi ve has been
appl i ed; 5 dischar gi ng fe#dng 4 fQW@E %fg‘a@&é‘qwr\ﬁgﬁeﬁﬂ?? 3@?58“%?? ngenent ;
picking up greates of finished products fromthe inbricated arrangenent;
conpressing the group of finished products in the inmjricated r rangenent
into a stack of printedPPNEELEEV ﬂ(ﬂ’reﬁﬁ'uiﬂtﬁgﬁ‘%ge?ﬁgggl?ailﬁﬁﬁve?ﬁﬁﬁi shed
products in aysddkpkidifies B which@idhesiv®hadbsdt sslieaf manufacturing beverage
container holders as set forth in claim?24 conprising the additional step

of : pPoviding a contai rﬁhﬁﬁ’?ﬁrgi@ﬂ)&eafﬂ@.efiﬂoc’r‘@&'ﬁﬂ' MeRledATaReReNbr - 15
manuf act ured bl anks; anfleip giduBs deiflshed Brat (e MonapRamBFitdte t h si de
bars and a back brace to assure proper alignnment of the blanks when they

are rel eased PHa@YENPeRt conveyor mechani sm 20 26. A nethod of manufacturing

beverage contai ner hol %hg),regs‘ﬁné% dJr&Uip & finfsheldreads mARBimBlidided he
additional step of: providing a containment apparatus for receiving the

stack of pre- afranggnaentinto® BRENRISPrNEHIPIOAUP Ay sai d contai nment appar at us
withepront brackets, sigigin?feiack oHiflishedBrduLRIAR @ difiocig boaibrper

al i gnnent of the bl ank they are released into the CTonveyor
mechani sm

25. A method of manufacturing beverage container holders
as set forth in claim 24 comprising the additional step of:
providing a containment apparatus for receiving the stack of pre-
15 manufactured blanks; and
providing said containment apparatus with side bars and a back
brace to assure proper alignment of the blanks when they are released into

the conveyor mechanism.

20 26. A method of manufacturing beverage container holders
as set forth in claim 24 comprising the additional step of:
providing a containment apparatus for receiving the stack of pre-
manufactured blanks; and
providing said containment apparatus with front brackets, side
25 bars and a back brace to assure proper alignment of the blanks when they are

released into the conveyor mechanism.

27. A method of manufacturing beverage container holders
as set forth in claim 24 comprising the additional step of:
30 providing a containment apparatus for receiving the stacks of pre-

manufactured blanks; and



27. A nmethod of manufacturing beverage container holders as set forth in
claim24 conprising the additional step of: 30 providing a containnent
appar at uswbas/orssexi vi ng t he stacks of pre- manufactured blPamiRispr/aisad WO
03/ 018303 PCT/ US01/ 26543 30 providing a set of introductory belts that
underlies said containment apparatus al@ provides a support surface for
said stack of pre-manufactured blanks. 5 28. A nmethod of manufacturing
beverage contai ner ho] ders set fort%q|{§n€c aim 27 coppri sin

th
addi ti onal step of proﬁﬂﬁdﬁ\glel‘jﬁﬁd’%é'gi'%“&@ﬁ‘t arundspies sa t"i"ﬂmgf‘tdeebars and

a back braceapparafslrRl fro0ines adlpgsriEutaceffor sd blagk o preanifacyire e
rel eased into  the conveyor nechanism 10 29. A nethod of manufacturing

beverage cont BlaRk$- hol ders as set forth in claim27 conprising the
additional step of: providing said contai nment apparatus with front

brackets, side bars and a back brace to_assur roper alﬁgng{ap of the
bl ank® when they are 128 r eAPREEQJi O MANUREWINGREYBIAgRORIITE HO A met hod

of manuf act Urbggeb@wﬁP@G@.ﬁ@?k@h@ﬂélna%&%cﬁt|orms@@toffort h in claim29
conprising the additional step o orting said _front brackets such that

there i s space between PFQY)d'PEéalS’cﬁqnéﬁ‘r%m%’Ft qqp@rqty%mth sidechass sndadagki d

support SurfaBF‘ac‘éQH%s&r@ p‘-i@;bé}al@ﬁ‘rhfaﬂtrdf‘tﬁé"brém@ﬁﬁeﬁ thedl dreeleh s uﬁtob| anks to
be conveyed past said front brackets by said introductory belts. 31. A

met hod of rranﬂT&aQQﬂYﬁV@fg“%@\?é‘i%e contai ner holders 25 as set forth in

cl ai gp30 conprising the additional step of: providing said front brackets
with curved surfaces against which the |leadin dges of the blanks of said
stack of pre-nmanufact urdd bI%mk@OdQﬁ@m@f@éUftﬂggxﬁVamﬂed@@Fﬁlwlft@@ﬁ%\ce

between the bgktapRrffin bRfn 7 Ydpriehg HehSaifdih SRbbrsupport surface.
providing said containment apparatus with front brackets, side
bars and a back brace to assure proper alignment of the blanks when they are

15 released into the conveyor mechanism.

30. A method of manufacturing beverage container holders
as set forth in claim 29 comprising the additional step of:
supporting said front brackets such that there is space between
20 the bottoms of the front brackets and said support surface equaIAto said
uniform thickness to allow single blanks to be conveyed past said front

brackets by said introductory belts.

31. A method of manufacturing beverage container holders
25 as set forth in claim 30 comprising the additional step of:
providing said front brackets with curved surfaces against which
the leading edges of the blanks of said stack of pre-manufactured blanks
engage as they approach said space between the bottoms of the front
brackets and said support surface.

30
32. A method of manufacturing beverage container holders

as set forth in claim 30 comprising the additional step of:



30 32. A method of manufacturing beverage container holders as set forth
in claim30 conprising the additional step of: WD 03/018303 PCT/ US01/ 26543
31 provi dawp@3sidsnzat i on produci ng mechani smincl udi ng pads PChaiSovasghge t he
trailing edges of the blanks of said stack of pre-manufactured blanks to
assist in releasing the blanks fromthe3stack. 5 33. A nethod of

manuf acturing beverage container holders as set forth in claim?24

aren of the imner f1ut &idns Mhediamrarearam sy o Brd BBhg The” "
heat - act i vat egn@éﬁ@qﬁé‘fﬁn'&]@@dgaﬁﬁ @@Qﬂbr&prdfserd stddk df pré-earafasturel t he i nner
fluted surface of each bl ank g rranuf acturing beverage

cont ai ner hol Blgpks toassigtin Teﬂﬁalsl'i‘q tﬁe@faé’ikﬁn e @Srﬁ'ﬁq sing the additional step

of : providing a containment apparatus for receiving the stack of pre- 15
manuf act ured bl anks; and praoviding said contai nnent ap atu th side
bars 8nd a back brace 3% adsHeEo P&H@"“%"f‘tjﬁﬂ&ﬁve@ﬂetqgé il?g%en t hey
are rel eased 'aQEQtfoFth‘?n e@ﬁng%nﬁﬂs.hg*fﬂééadrt?&asaepé\oﬂet hod of manufacturing
beverage container holders as set forth in claim33 conprisi efﬁ{}%he

additi onal step of: pr GAppbinggheatasHraled AMRSVEIRANATER of Bie PRI UWethg t he

stack of pre- Uﬁéﬁéf(ﬁ%ta‘éﬁ%%rm ahks, and providing said contai nment apparatus
with front brackets side 25 bars and a back brace to assure proper

ali gnment of the bl anksryiallizing e heatactvatecadhesivethat has
mechagi sm 364, @g@éé‘Bﬁth@fmr‘f@ﬂ tRCd B 9r BSMepiaaR contai ner hol ders as set

forth in claim conprising the additional step of: 30 providing a
cont ai nment apparatus for receiving the stacks of pre-manufactured bl anks;

and 34 A method of manufacturing beverage container holders
as set forth in claim 33 comprising the additional step of:
providing a containment apparatus for receiving the stack of pre-
15 manufactured blanks; and
providing said containment apparatus with side bars and a back
brace to assure proper alignment of the blanks when they are released into

the conveyor mechanism.

20 35. A method of manufacturing beverage container holders
as set forth in claim 33 comprising the additional step of:
providing a containment apparatus for receiving the stack of pre-
manufactured blanks; and
providing said containment apparatus with front brackets, side
25 bars and a back brace to assure proper alignment of the blanks when they are

released into the conveyor mechanism.

36. A method of manufacturing beverage container holders
as set forth in claim 33 comprising the additional step of:
30 providing a containment apparatus for receiving the stacks of

pre-manufactured blanks; and



WO 03/018303 PCT/ US01/ 26543 32 providing a set of introductory belts that
underlies said containnment apparatus and provides a support surface for
sai d st acwowmB/ops3e3 manufactured bl anks. 5 37. A nethod of Pearushaadsus i ng
beverage container holders as set forth in claim 36 conprising the

addi ti onal step of: providing said cont&nnent apparatus with side bars and
a back brace to assure proper alignnment of the bl anks when they are

rel eased into the conveyar, mechanis 10 38. A .nethqd . nuf act uri ng
beverage cont ai ner hol d’ég‘é'd'"gé sfif’* P?Pglﬁcq?w%&"ﬁit%ﬁé'@g%%'%Plg@i ng the

addi tional st ggntainmedt appatiatle sl govioed aisopmort surfgrerfat seid stack of peat
brackets, side bars and a back brace to assure proper alignnment of the

bl anks when t R&putaclred BIgnkpeased into the conveyor mechanism 39. A nethod
of manufacturing beverage container holders as set forth in claim 38

conprising the additional ste f: supportin aid front hrackets such that
theredis space between 3720 ﬁ’gegﬁptozﬁl%%figaq%g‘gf ﬁ[agﬁrcgg@rgesﬁ‘lgﬁ%rgai d
support surf agg sedfenh i BlafRi38 cotipribiag thé Addiksres stepwfal | ow singl e bl anks to
be conveyed past said front, brackets b% sai d introductor beltg}.apm. A

met hod of manuf act uri nPTRYEYEE S BRI RRYaNREraies with sidears apd pRack

claim 39 conphisiend akhiredShdriamgamest SRn@blanks AKbA Y Srairflehsadintddr acket s
wi th curved surfaces against which the |eading edges of the blanks of said

stack of pre- thenegraeyreechaniiks engage as they approach sai d space
betquﬁn the bottons of the front brackets and said support surface. 30 41.
A met hod of manufacturing beverage container holders as set forth in claim
39 conprising the addi t3%nalA Bedpdsl manofasyringdrysraaegonsungriwidess

as set forth in claim 36 comprising the additional step of:
providing said containment apparatus with front brackets, side

bars and a back brace to assure proper alignment of the blanks when they are

15 released into the conveyor mechanism.

39. A method of manufacturing beverage container holders
as set forth in claim 38 comprising the additional step of:
supporting said front brackets such that there is space between
20 the bottoms of the front brackets and said support surface equal to said
uniform thickness to allow single blanks to be conveyed past said front

brackets by said introductory belts.

40. A method of manufacturing beverage container holders
25 as set forth in claim 39 comprising the additional step of:
providing said front brackets with curved surfaces against which
the leading edges of the blanks of said stack of pre-manufactured blanks
engage as they approach said space between the bottoms of the front
brackets and said support surface.

30
41. A method of manufacturing beverage container holders

as set forth in claim 39 comprising the additional step of:



33 providing vibration produci ng mechani smincludi ng pads that engage the
trailing edges of the blanks of said stack of pre-manufactured blanks to
assi st i wpaBeasihg the bl anks fromthe stack. 5 42. A nmerhoadsof/26543
manuf act uri ng beverage contai ner holders as set forth in claim33
conprising the additional step of: appl $8ng heat-acti vated adhesive to a
second area of the inner fluted surface of each bl ank; and crystalli zing

t he heat-activated adhesiv as been applied 10 t the.s nd area of
the inner fluted surfads®¥ ‘”Sé(@’ﬁatlﬂnaqmg“ 'Q‘E\C?Pé{'%df‘%r 'ng RY @?EI‘I ng

beverage cont ahgbﬁje th@hn@ﬂTng ed@@s dfthefbiiriks of samlsmon EPre-omgriufsdturgdt he
addi ti onal st e rovidin

ur ce of ed air; 15 providing a
vortex tube r’rﬁ ﬁshtos sis{ iy re! ﬁﬂ@%?’]enlaa lgifacprggh %f pressurized air to
said vortex tube nechanismto produce a stream of freezing air that is

used to crystallizing the heat-activate ve that applied to
the aPea of the inner f4%ted mghhpfié)é@%fl%ég-g Eegﬁ{@gemn "er%'oﬁfgaﬁod of

manuf act uri ngaHeuEHAL S ElaIM GB%@hwthihQQiﬁéaddiﬁonﬁ%tebQﬁt h in claim43
conprising the additional ste dividing said streamof freezing air

into two different streRRYiNg '%Frﬁi astivajgd @‘éfﬂ‘?s't'\‘ﬁ? P17S8GRRd @6 81 BRINE r eans of

freezing air qupelRarrheabf eH b @dgadhesi ve that has been applied to the
area of the inner fluted surface of each blank at two separate |ocations

al ong the path that saidystalzivgierheateptivatadpennsivetbat ias brenappliedo 45 A
met hegl of manw‘@@ts%bﬂcga&%vaﬁﬁ&mn@pmtaaeeﬁamide%rcﬁ blak. set forth in claim

42 conpr|5|ng the additional step of: providing a source of pressurized
air; WD 03/018303 PCT/ US01/ 26543 34

43. A method of manufacturing beverage container holders
as set forth in claim 33 comprising the additional step of:
providing a source of pressurized air,
15 providing a vortex tube mechanism; and
connecting said source of pressurized air to said vortex tube
mechanism to produce a stream of freezing air that is used to crystallizing the
heat-activated adhesive that has been applied to the area of the inner fluted
surface of each blank.
20
44. A method of manufacturing beverage container holders
as set forth in claim 43 comprising the additional step of:
dividing said stream of freezing air into two different streams;
and
25 directing the two different streams of freezing air on the heat-
activated adhesive that has been applied to the area of the inner fluted
surface of each blank at two separate locations along the path that said

conveyor mechanism conveys the blanks.

30 45. A method of manufacturing beverage container holders
as set forth in claim 42 comprising the additional step of:
providing a source of pressurized air,



provi ding a vortex tube mechanismfor each of the areas where the
heat - acti vat ed adhesi ve has been applied to the inner fluted surface of
each bl anwp mands3ednnecti ng sai d source of pressurized air poa/Eavkesas sai d
vortex 5 tube nechanisns to produce streans of freezing air that is used
to crystallizing the heat-activated adl3dsi ve that has been applied to the
areas of the inner fluted surface of each blank. 46. A nethod of

manuf act uri ng beverage contai ner holders 10.as.set forth in claim45
conprising the additi oriPVidPgR WX&?% @Fﬁrba%%[ﬂﬁorsetarcgé%rﬂb? AEPRYTPRY air
into two diff eeemdatHclinRas adhddib Bag S8dn dnplittito theankérffiuteenirfazerofans of
freezing air on the heat- activated adhesive that has been applied to the
areas of the PAfRPEPKAKY 15 surface of each blank at two separate

| ocations along the patdpnhBaingSidlsERby 6F/fressBizBaRirtocaen veysid vbeedl anks.

5 tube mechanisms to produce streams of freezing air that is used to

crystallizing the heat-activated adhesive that has been applied to the areas of

the inner fluted surface of each blank.

46. A method of manufacturing beverage container holders
10 as set forth in claim 45 comprising the additional step of:
dividing each stream of freezing air into two different streams;
and
directing the two different streams of freezing air on the heat-
activated adhesive that has been applied to the areas of the inner fluted
15 surface of each blank at two separate locations along the path that said

conveyor mechanism conveys the blanks.



