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FI ELD OF THE‘VbI}J?/MASO\I This invention relates generally to pack
nore particularly to flexible packaging. 5 BACKGROUND OF HGiHusoBNENG | ON The

many advant ages of fl exi ble packagi ng have nmade it the package of choice in

many applications. Two proni ”eﬁﬁﬁdﬁﬁdﬁmﬁﬁfqd}#@iﬁ bl e packaging are the

beverage industry, for exanple for w nes or beverage syrups, and the
phar mac eutlEEHNICAL BEED OXFHEJNVEN®ON many ot her applications exist as well. 10

In general, pr : ] into flexible packages and then distributed
for use by cugg%%?esnﬁ? Igrr &lflthéei%?neﬁegfly t %OCBETCE?@%pf{)riac%“t”ieoﬁ’?mef.’llﬁélypiooﬂ%bls are

-ei ther filPh&dgiogt o pre-made bags through fitments, or filled into bags as

t he ba?_s yA%E%Mdﬁgﬁéﬁg@ﬁT?rm fill, and seal machines. Oten the

fl exi bl e packagl ng Puted in boxes, and such systens are commonly

referred to asThagaiynadvantagds|oB flkxiskSiekdbing B0 madd$: tﬂéggckiaﬂa éﬂié;%ice in_ .

di scl osure. s Jﬁ‘:éatrgeanh, to_include any flexible package, 1ncluding, wthout
limtation, %a%ps, poitich&8 ,pr%e?tg’fg]ﬁéofdkxﬁd%k%@é@}g Sed bavempt indidior t s have
‘been nadefatexhnpleas ivigs oh €orChdviaEE BiMpLland ‘H{e”]})}ﬁfnhl:éeutic%f' ?‘ﬁ@'re Zﬂ)ﬂ &Q)”Egagggﬁs :

and of operations that. nmake pre-nade bags. Furthernore,

vari ous dmgﬁ?@ﬁf’ cafiprseisbed wll- i nprovi ng the evacuation efficiency of

pre- magle bags. m2RndmVBNafiors Ak LBIIR S i [ vacuat i. ficiency have
often reduced efficl enc_ioes during ?ﬁ%mhggﬁ%fgikl Ean]él t@ e %{P‘(’)‘Qﬁe}oﬁb‘?e Bxanpl e,
one appr oSSHIIEST for FiSE peTtisplar enplieatieni dhe pcbias emejthérfillel ves plchBadésReof an

‘evacuat i ofrHRNYI 0, a. di rd whi ch . includes_a base and raised
‘ribs that cf%atfgﬁgﬁg’cﬁllﬁgn&?ﬂg %Z“F Stf;eol;:%%s E’F%ihbgmgé{ﬁd@é’“t Brifobill, angeseal ¢

‘nust be cBaginey. cPBuethy flexiblheatliapment disuibughinVbheh, MOUUEsybsmeacuat ed
fromthe 2p.h Jiguaver., . on. pre-nade bags, the proxinity of “the evacuation
device to t he&fgﬁ ment tg(a DR I408 (%o) fﬁg‘n‘mfsi I :éfaﬁ’g ag Bsdtin e disdesue, he _

- maxi nifm et tainshudnaty deribhepaked, irehiling] with6ut zaﬁ@aﬁoﬁ,hy%ﬁslﬁoq,w;ga&pm the

se

. speed of the filling operation. Also, form fill, and systehs  have
' not accorrrm?atpep ¢ Hﬁgs'mamuf acture of bags that include evacuation devices to

. inprove evaculighificaneéfing ihencheds madd &l i8Eed e Be HGed i s&n_for system
tthat all ous hf Qr trate??o efficiencies tﬁat rsglsgul t frolﬁ]a?%rfﬁl]%’?ﬁr ?I}Cpséeﬁg seal
: machi nes, Tarohg W N oprERUeDs bk iaks preprade ibesti derthéraordy dhege thewn badr owed

s S T e o il B e

i ncy have often reduced

efficiencies during the bag filling operation. For example, one approach for improving

evacuation efficiency involves the use of an evacuation device known as a dip strip, which

includes a base and raised ribs that creal evacuation channels, For this device to work

well, it must be coupled closely to the fitment through which product is evacuated from the

25>  bag. However, on pre-made bags, the proximity of the evacuation device to the fitment

(which is also the filling spout) reduces the maximum flow rate that can be used to fill the

bag, thus slowing down the speed of the filling operation. Also, form, fill, and seal systems

have not accommodated the manufacture of bags that in-clude evacuation devices to improve

evacuation efficiencies. Therefore, a need has arisen for a system that allows for the

30 efficiencies that result from form, fill, and seal machines, along with the evacuation
efficiencies that have been allowed with pre-made bag systems. o

SUMMARY OF THE INVENTION
In accordance with the teachings of the present invention, methods and apparatus for

forming and filling flexible packages are provided which substantially eli;’iginate or reduce
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formng and filling flexible packages are provi ded which substan ’Y_, .
elimnate or reduce 2 8 AUG 2006 WD 03/089308 PCT/ US03/ 11546 2 pf At
associ at ed WAW¥PPor art systenms. In particular, a nethodd@fusharsieng and

filling a flexi bl e package is provided, that includes partially formng the
package, achln evacuation device, filling the package, and 5
seal i ng tPFR? PR éatE%Tﬂ LR RS TORS devi ce may be attached before the

package is pani pakitiar, handesl 6f fofif ardt filliag pafdxitad pyclhgr eoviditethpackage
may be seal ed by making a top seal. In other enbodinents, the follow ng are
provi ded n4¥dshe or together: partially forning the package by folding a

sheet of hﬁﬁy %ﬁmﬂ?tﬂ%’ patlkaged akithidhd Yn feQhdthitgh aélecdpémkz@me Ih&ﬁkefg@! mdg si de ,
seal s; d formn he side seals on a horizonta . and seal 10

m H
machi ﬁe spalingtthq Pﬂcﬁgﬁeffhéﬁﬁéﬁti@rﬁ%lcefrﬁé’ beaitaches Lﬂ@f["éi’rtée B?%gedéﬂamé Yone or
toget her g ﬁ?erdtdrﬁzftérxt ISﬁDQ&lQﬁ)FE)IIth& ‘Pﬁ&ﬁ&@&%e%yfbe@éaxmjﬁnm@@a fopaeia sheet of :
flexible fateria parti al formng the package by form Qg@a bott om seal ;
and forning tfe Otﬂattteenhf)é@aﬂntswﬂl%l foltawing are Peyvideds plope or JqgetaaaPafalbhi ne. 15

I n anot h di e @m

met hod oﬁr ?%1 gter?g fﬁ%diﬁg%hﬁeﬁ%ﬁﬁgggﬁ% rLli) a[#é evacuatQ i gﬁégiw ce
and t he ftiyt foeming adrd seats; andhi fogning ke eidacwas icnna dhevmxwéalchnp,r filesndassahchi ng
t he cqupl ed. evacuation device and fitment. In one enbodinent, the fitnent
is atfac h{n(? an inside surface of the flexible package, and does not
penetr at e t he 1f k€l bhbeerpoaicagss, tlmfoaln@iﬂ@,em pioheleﬂ,l dloendr tpgatietr bwisily he
flexible 20 package, In aone .nethod, for recejv t he
fitment. feraing ftheRaqka fn‘%‘ﬁ% R e fé‘?ﬁ} ssh}FPttﬁ Ex’éig‘a}éag?] ’e‘?ﬁﬁéagfy #8155%11% n a
parti cul ape gairagH FERiminpialdo@bin deblfMhi@fonaing theSbatonPRE orf hatritbdl dbudesi, a
valve. In anot her enbodinment, the fitnent is attached before attaching the
evacuat i o¥d sgRdwisghine.and t he evacuatl on device is attached proximate the

fitment. 1n aRapdihéehmbdindat, 8RR #MHachddRE 1R YRGINAS f0Rade Une elipdal t ached
to the fitnment. The evacuati on device may be attached in many_different

ways and gttagldagthefivgentfippludes gawabing therprpcustiondevisernad theolitament, ﬁ%‘i tfeckigg f ace of
the flexigle, &%&ﬁ%«fﬁg eof BAIRhehlHifly feSRfbled Slachifonldice e ACHasE.

Wthout ITmtation e evacuation device may be a dip strip. Another
met hod ofortermﬂmdmnttm fitresnt ippitdche] ooasinsitle sficagf shef fievelntackasn asheet of

30 flexible ma n n ]f%)éja " ki tnent,
partiall y&q‘eo i ﬁene ﬁ%etg%g%g%ee &Q ﬁg f(laegt thgf t%rﬁ P% %tlg“%@a filling
t he pm:kalgxeka@ndlnsml mctgod: hehqﬂaok&gmed foThe‘:Cﬁngr—tht fitmgntb eThat fitwchemabef or e
the packag}%l rize I%rr s:[u-lxtgble chess c{Te ick, A i ]; J{aaegtlculegr emsboa%nenk %lrllh%ut limitation, is a

port that includes a valve.

In another embodiment, the fitment is attaﬁhed before attaching the evacuation

device, and the evacuation device is attached proximate the fitment. In a particular
25  embodiment, the evacuation device is atiached to the fitment.

The evacuation device may be attached in many different ways and places, and, for
example, may be attached to an inside surf~ce of the flexible package, or seamed into a seal
of the flexible package. Without 11m1tat10n, the evacuation device may be a dip strip.

Another method of the present invention includes attaching a fitment to a sheet of

30  flexible material, atiaching an evacuation device proximate the fitment, partially forming
the package from the sheet of flexible material, filling the package, and sealing the package.
The fitment may be attached before the package is partially formed, or after it is partially
formed. Sealing the package may comprise making a top seal.

In a particular embodiment of this method, partially forming the package comprises




formed. Sealing the package may conprise nmaking a top seal. In a&ﬁ%%ﬁgar
enbodi nent of this nmethod, partially form ng the package conpri ses

G 2005 WO 8 5¥8%6B pCTI US03/ 11546 3 fol ding the sheet etTiiseswitbke
material. Al so, partially form ng t he package may corrprlse forrri ng side
seals. T on_a FZont a for and seal
e o e SR A TR S of e o RGP FFRHE package
conpri sedornfing Gideiseg)s.a Thighsdef feal hipe bs i@eied afn 4 hextdat fomd, &lli, ahd sédiso,
partially f ng the package nmay conprise formng a bottom seal . The

bot t om sénaﬁ(‘l?wﬁy be formed on a vertical form fill and seal machine. In

anot her enbodiefther ERBo@MRUG AN dMYH,CHarAND ‘fdﬂﬁni‘gl {heERtk-RE &ofPHRsed, and
at t achi ng the fitment and attaching t he evacuation device conpri se

at t acRi ngowHBe & bibp fem iehf*@tx%\fcfti-‘éthlwa@wi €dson B tipls foEning ﬂmaelf?ée afBodi nent ,

the fitmgph H?é’fo?lﬁmétat s tsehio B2 Boﬂ%fn‘?&%aﬁﬂﬂ B&E)n’ﬁf:d BH% vfehr%?ﬂ' ﬁehﬁ fgckage,
and does no wgenetrate the fl exi bl e package.” I n anot her, t ment

penet r at @8d sepbmgdiRes: of flexible material. A hole may be made |n t he
flexibte mt g bilmndOmbRERY! A0 diGaidd BRAL ol el ilhN b WBYEL RS S© AN

sui tabl e access device in a particu _ i ment

| i mitati effaching &e pﬁﬁm@nttﬂmdtaﬂaﬁwmjﬁhe$vauvm1véew®530mnameittmbmg ¢iboniplednt , t he
fit t C t [ ..and the
evaceit | S Rb LSR8 Aot e N ey e AR By of RSB B i

- enbodi nentfadehd thevfleiltds pzﬁ:hagéeamdah)es sotattaciate ﬂa:{lblh@acfhagﬁremtanoﬂihethe

o exabPET RESHE P 4B 15 o Hte S PEADD BF s F k1B Bepackage.

- or seanedndigHd f@ B&iving AQ fhneh ETHI Bixichl MapackpgR. anWstdkdl adcbFidedits,on, the

. evacuation_device may bhe a di trip. Also provided. s apparatus for
~carrying aﬁﬁf“?ﬁ@‘?’r’&rﬁg&’d’&@%%‘%@ﬂ ligptalion, 1s dappri ‘i“iﬁd]ﬁﬁl‘é‘fs%’t‘; avg¥eini cal advant age

~of thg presentn iahB&L EfBodiserdth e ﬁtﬁleﬁwascat%hwbefs@vm@hmg thé”'%%iéﬁ'ﬁﬂ)nas part
. of a flexjble package on form_fill,~and seal machines of any ki nd,

i ncl udi ngleWsri #Wnthal caretion devieal is mitatied exoximatst e rimeplor dmst paréeai cal

: advant agenfibdiniat, a&d%&x%ﬁéﬁdévib\é@“&ﬂa%d't@ﬂ{e%exﬁ fitment and an evacuation
~device may be attached to a flexi ackage during a form fill, and seal

. operation, andbfayacHEicadeRichEwy &S aﬁ@b@? i wanyndiffereni wass aad phsvsoinve doror
D ear ol KRR Wb B WERSCRLET L B PR NGB | o
| i ke F0ef ef Erecitexiblmmackass. Méithont lumlt@zwrtés powditieg devienmay be a &b GURE |
HITustrates a fanthGHlas (FEROM AP0k At AOH AR flscliflaPerdd | 1 and seal
An important technical advantage of the present invention is that an evacuation
device is included as part of a flexible package on fofm, fill, and seal machines of any kind,
including horizontal and vertical machines. Another important technical advantage of the
25  present invention is that a {itment and an evacuation device may be attached to a flexible
package during a form, {ill, and seal operation, and may be attached as separate units or as a
combined or integrally formed unit.
BRIEF DESCRIPTION OF THE DRAWINGS
Reference is made in description to the following briefly described drawings,
30  wherein like reference numerals refer to corresponding elements:
FIGURE lillustrates a particular embodiment of a horizontal form, fill, and seal
machine, and resulting bag, according to the teachings of the present invention;
FIGURE 2 illustrates a particular embodiment of a combined evacuation device and

internal fitment according to the teachings of the present invention;




_ofarret

machi ne, and resulting bag, according to the teachings of the pr Q%EQUG 2006
“invention; FIGURE 2 illustrates a particular enbodi nent of a conbi ned
evacuat i on WEWPEE3®Nd internal fitment according to the teawlsimgsscof the
present invention; 28 AUXR006 WO 03/Q89308 PCTI US03/ 11546 4 FIGURE 3

illustrates odi.nent _of ahrlz nt.al .for fill n

nmachi ne, andaﬂgii‘%l ngpﬁté es ?él‘boélbefo‘iﬂ?% R ?é‘%ﬁrﬁﬁ%skol tﬁﬂéq%?esent

i nvent i oacHmcGulREreduliihd bt ﬁo%bﬂ&g&ﬂﬂtehéﬁ’chﬁgbﬁﬁlﬂpﬂ&tseminvantm i zont al form
fill, and seal chi and resultin ordln ot chlngs of
the present I?J\‘F@'ﬁ}t% Hl”ﬁ PSR fi“i‘qogg’?‘?"gtoés Oﬂé?r{t"igc{?rlg’r ?g $#¥nt of a
fitment atlagd 'hﬁwre%laﬁ%sﬁg a&&‘aﬂfgdb B té&hﬁleﬁoﬁtﬁa Riag snvehtidnhe pr esent .
i nvention; Fl GURE ustrates parti cul ar odi nent of an evacuatl on

devi c® attac rﬁI@JREstSaﬂhl%ﬂata%@opwlﬁda& amb%mt‘:@aeﬁu%g’%meﬁt pitehipe Wi
inventio dllfi eheddnl Bfﬁ&?&s&tmv@%nd' agram of a particular enbodi nent :

accordl he teachings of the present invention; FlGURE
8 illustrat esFI&ilBiE)@lemtai@ﬁSeﬁm@'ﬁﬂéaToﬁmmdlmfﬁdﬁlaﬁﬁﬁﬁ‘tac‘é?ﬁm& deeem gHaskior di ng

to the teachings.of | e BASENAIWERN MeiBhCURE 9 111 ustrates a bl ock
r

di agram of " anot ne ccording to the teachings of
the present iFMERE dnilluditaids| :GUIEI{ xlj)agrzim wsta pargsuler pabodimentas! @mefidrent of

a vertical for fil and n and resulting bag, according to
t he Eéacﬁﬁcﬁﬁignggﬂ"ﬂﬁ%a%?r@ggﬁ Pﬁe\sleenrtl rfvgrrlluo | GURE 11 illustrates a bl ock

di agram of a pmm&ﬁlwsumﬂbﬂaﬂhgmh of asxehdrechbodiceat of ngethad sdeerdirmachi ngs

of the pr ﬁent nvention, FI.GURE 12 illustrates a bl ock di agram of anot her
embodi et heicashipgsh i ProwiR¥EaReiing to the teachings of the present

invention; FlGdRRA 8 ilidstrbss 4 Bbesdiagaheg kndlhagraiigfentod hehodsdeodinent of a
met hod according to the teachings of the present invention; FlIGURE 14
i |l ust ranat;l?e?aﬁll‘%%:‘*l@f&iedﬁ?’*&ﬁﬁ‘ﬁ‘feng%t her enbodi ment of a nmethod according to

the ggachi ngsmium%pmﬁﬁﬁams 4 PUEENLOInbRANHe DR GoREl Uorh| filisiddadeas a
bl ock di agram of anot her enbodi nent of a nmethod according to the teachi ngs

of the prasking 2héiespiipg hag, BEPAINED IpEsrRiney pEe OFESTRENYSRIENTI ON The
hori zont al fﬁgiﬁ(};ﬁﬁ' i 111?:&@. te36AbI SR ARLAGR P2 AR Rrlsb@RE: 4f bl hiiRid ates a

parti cul ar iment of the present "Invention, wherein an internal fitnent
i's provi dedrdigDiodbaicashingstof the peasendxaventier; fitnent can be pressed, for

mating wth t?f‘GI_IIIQItE elrzn?lllus{r!atgﬁngloap%agrmn of another embodiment of a method

20  according to the teachings of the present invention;
FIGURE 13 illustrates a block diagram of another embodiment of a method
according to the teachings of the present invention;
FIGURE 14 illustrates a block diagram of another embodiment of a method
according to the teachings of the present invention; and
25 FIGURE 15 illustrates a block diagram of another embodiment of a method
according to the teachings of the present invention.
DETAILED DESCRIPTION OF THE INVENTIOl
The horizontal form, fill, and seal machine 10 shown in FIGURE 1 illustrates a
particular embodiment of the present invention, wherein an-internal fitment is provided -
30  against which an external fitment can be pressed, for mating with the internal fitment and
piercing the bag for evacuation of the product. Other embodiments that do not require such e
fitments, but which are made with fitments that provide a passageway through the bag wall,
will be discussed in connection with other FIGURES.

The form, fill, and seal machine 10 of FIGURE 1 is a horizontal t%/pe machine, and




piercing the bag for evacuation of the product. Qher enbodimentg kfhigbgslo

not re-quire\ﬁggg fitments, but which are made with fitnents that prowdea
passageway t &Sﬁ' Bhe bag wall, w Il be discussed in corr@etsosm=usth
ot her FIGUREs. The form fill and se machi ne 10 of FIGURE 1 is a

hori zont , aa@h 8 / ;%0 03/ 08930 /[ USQ3/ 11546 5
creates ?t%rifal&éégﬂ E:%%E gf ﬁa}zfﬂglllg pi%ﬁbégg\ﬁlaég\é\gb%%ﬁe?gl I%t gr é?l %M 16 t hat
| s used ttbe bagsrof tztdmeQOvamon h#hobasantriklmsaniy @imlm'ﬁbmb@geﬁatsamb@é 16 may
onpri se terial. suitable . for flexible pac uch as, w thout
TT at s R HelTRl Bhdeing R B Gy Sl enttoas st §° SRHRTer e, 354 othstic as
foils. Theattdgs, srdhesifals. The bse phkas 163t bR Al el wosbr RhteARt erial . 5

The pI stic 16 i.s raqlled across a roller 18 and then fol ded (for
exarrpl e with w(?lﬁ’?ﬁ“’a‘f“)"te%l lﬁrl\%ﬁlz‘%a‘f%‘rs agatleh Waend deerriplded (ep expaplsrtly of | er

18, howevedoliad t6 pRPAY f6f sehhinBBAY filling0 Bafce ﬁﬂl\é@m%w@&e?%uﬁ?i QU fEnads Al SO,

a roll 24 of evacuatlon devices 26 I's FFOVI suppl yi hg an evacuati on

“devi ce o0 Barbapd. 2lanest @udaddy Alse ariell 12424 eptcuatioacdsaicoif devivided fo6 i s a
cont i NUOUSH#19ink an ebidiadd c 8 fficiently
10 manuf ac%%?‘(!gg ags ong ex%ésa?%lln&?h cgl?:tf%r%?}d%\r%lﬁv?d%%atcgaet&%c%gm or each
bag). Howévisr 2 eratinaeushiallp|thuy sllewsiog etdie andlla@meieve;ppr.éatnhés effiyietty used
such evacguat devi ces, -

. usi nglﬁol%hgeﬁsdadg tr?g%?%{ﬁ&gjevgaﬁ&e@ﬁ%’ﬁ El%il nc a?gg\}weegeﬁr)ﬁ edfg]u@gb egf"ﬂ(%‘? % uch a

thi n ar eaych ool finakddetatic gtlseapj)mg:hem mhay beaws) . sublm ab heithas tlisisdtian,

enbodi ne ternal fitnments 20 and . 15 evacuation

- devi ces %p 3] ?ﬁé{y(%o&r% ‘l”r:de%J afcuatxoBequée at’t §¥A84° nif tf‘ld’éic‘b%@” Aetiessithit mgudy
parti cul qmlodlafqabsest(stmhlangnzpanaas&& fiBNi%m@@édnﬁﬁ)g’lin&b ksanigh.t hin gui de rail and
press 30 to p ment 20. 'I.' e uatlon devices 26 are fed

“into the gui d ge ZARE ag’étmgjgé’lnéadt OO thefl d vireReh digpende Z0efnd

(el diseadyacdatit @SRENY6 aGaLMGined R bk d@adhdd o BOBahASS1 36, 1AL HQuUgh heat
seal i ng |rs1%$sref erahl e, other ways of' attaching the evacuation devices 26 to

“the int erRSIOHE Rt B0V hergonidly wilyn guidsoat aad paess i3Ago fositioe Isech nt ended

- scope of fitx'ﬂ@nt@f()e%Q%vﬁd%&(mltdeQﬁes 24 Métfé@ﬁf%g u1H@§2’ ea@%eﬁ@d@@f ifQIER ned in
a process separate fromthe machine, and % ormed I ntegrally

- during t R8I ViUhBsTh Featar dreidheada e orsiing dgaél%ﬁééh?agql@rlrad@ud oees2B80.addthbughnent 20
are advamﬁﬁ@ezﬁlﬁlgtlbﬁmﬁﬁ%ﬂle Stk 'v@?s OMﬁEl‘ﬁn% h‘ﬁ)'evgé i@ﬁ B%?cgg 26 {o th% etgrgglg

material 16. This station includes heat Sealer The bag
mat erfPal fifgentnd0 &lﬁtbﬁﬁmﬁié’dmoﬁft@pmm frpmrtmmememdp@&fabwrbsemmd@mnﬁe 26 are

passed b%}qﬁ ¥eh‘?h @E‘ad ess. 36 he heat seal er 34
presses t_he a F’?ﬁrl Al 6 an(%ﬁ? rren{l] pﬁ‘gc oo BEHS g%'ae#‘ﬁérfac F&sd936 and
heat sealllsie%mary b@‘gmnhémtegﬁallyoimmgtheﬁ&}ansfapmﬁug ded for cutti ng the

evacuati on dewyi S s..to {1 ro at gth for each
bag. The cutt g\r('co %et?t%a atlmrlrg? I‘;\“heélf BQ Eetp%;ﬂ ‘iﬁfl’l t‘(‘: CRS B&Part of
t he where they are attached to the bag mater‘lral 16. This station includes heat sealer 34 and

25  press 36. The bag material 16 and a combined internal fitment 20 and evacuation device 26
are passed between the heat sealer 34 and the press 36, and the heat sealer 34 presses the
bag material 16 and fitment 20 together against press 36 and heat seals them together. A
cutter 38 is provided for cutting the evacuation device 26 so as fo separate the appropriate
length for each bag. The cutter 38 cuts the material against a stop, which may be part of the

30  guide 22, or any other suitable stop. ]
As can be seen in FIGURE 1, the bag material 16 with attached fitment 20 and
cvacuation device 26 is folded after roller 18 to prepare for filling. The first side seal for
each bag is made with sealer 40, by pressing the two folds (bag walls) of the bag material 16

against each other and heat-sealing them. The bag material 16 is then ad\fénced the length




30 guide 22, or any other suitable stop. As can be seen in Fl GURyg %ustzblﬁ
bag material 16 with attached fitnment 20 and evacuation device 26 IS
fol ded aftevoOO¥P8 18 to prepare for filling. The first sCdessaabist or
each bag is nade with seal er 40, by p‘riq?ssi ng the two folds (bag walls) of

the bag material 16 against each oth and . heat-sealijn hem .The.bag

mat er i al °f6ng bag pehseabla Feden thsalsdhgisge S‘m&@é“%‘%ﬁ‘%@@@%@ side

PCT/ USO3/gLABMHE st sOff) 188D RBag B5ds BRI dh0hs batdndReAhkds@ndash b€ ap@sand si de
seal (which is on the opposite side fromthe first seal) to forma bag

. . . )
that is Ppteidheton: het Bét Perh thedareddotrabatichshagebecampds opisealogfe haat the
top. At %Qéniad%gﬁéégt%%@?ﬁ%érég}%siﬁb £ $8%ninPREGRENd been made on seal er 40, ,

has been advance eral position 42 shown in FIGURE 1. 5 The bag
is fibled thrdhghag id filked theovghtilleh 4orkyhigh veayuposmup aedvAovas aeeach Y8adsi s

advanced) .wi t h.th [} d T . j t.0:
Fao 11t aPQ PP BERRBIAL Gl CEt vacl iy BE%igER 1 pNARTRting, By
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25 Although the particular evacuation device 26 shown in FIGURE 2 is a dip strip-type
evacuation device, any other evacuation device may be used (with any embodiment or
FIGURE described herein) without departing from the imtended scope of the present
invention. Evacuation devices include any device intended to improve evacuation
efficiencies. For example, without limitation, devices such as meshes, pillowed plastics,
30  and other devices may be used as well. Also, the evacuation device may be an integral part
of a fitment (such as without limitation, raised ribs on the base of the ﬁtment).' Thus,
attaching evacuation devices includes, without limitation, attaching fitments that have
features for improving evacuation efficiencies (even where no separate evacuation device is

used) or attaching evacuation devices that may be joined to, combined wlth, or separate
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25-  bag wall by a hole punch station 82. An e;{cmplary hole 83 is shown. Preferably a system
is used that collects the plugs that are made when the hole is punched, so as to keep the
plugs out of the bags. In particular, a vacuum system or other suitable system may be used
for this purpose. The bag material 16 is folded after roller 18 and advanced to a fitment
attachment station 84. Hole punch station 82 may be positioned before or after the bag
30 folding. A particular embodiment of fitment attachment station 84 is shown more
particularly in FIGURE 5. As shown in FIGURE 5, a fitment 86 (fitments 86 are supplied
by a guide 87) is inserted through the bag hole formed at hole punch station 82. The fitment
86 includes a flange 88 (or any other suitable part) that extends outward {rom the base of the

fitment. The flange 88 is heat sealed to the bag material 16 by heat sealeif; 90 pressing
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fitment 86 is exemplary only, and other approaches may be used without departing from the
25  intended scope of the present invention. In particular, the following US patents provide
examples of particular ways of attaching a fitment to a web of film (although other
approaches may also be used), and are herein incorporated by reference in their entirety; US
patent number 5,203,819 entitled Apparatus For Attaching A Fitment To A Web of Film;
US patent number 4,779,397, entitled Apparatus and Method for Attaching A Fitment to a -
30 Web of Film; US patent number 4,512,136, entitled Fitment Attachment Methods in
Horizontal Form/Fill/Seal Machines; US patent number 4,718,215, entitled Apparatus tand -
Method for Attaching Fitments to Flexible Containers; US patent number 4,246,062,
entitled Apparatus for Attaching a Fitment to a Pouch; and US patent number 4,695,337,
entitled Apparatus and Method for Attaching a Fitment to a Web of Film: These examples
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evacuation channels for the product to flow through, and preventing the bag walls from
25  closing flow through the fitment during evacuation.

It should also be understood that pass-through fitments, such as though discussed in
connection with FIGURE 4, may be combined with evacuation devices before being
attached to the bag material (for example, without limitation, similar fo the approach shown
in FIGURE 3). In such case, a station such as station 100 need not be used. Also, internal

30 fitments, such as fitments 20 discussed above, may be attached separately from the
' evacuation devices. i o

FIGURE 7 illustrates a block diagram of a particular embodiment of a method according

tﬁ the teachings of the preseni inveniion. As shown in FIGURE 7, at block 120 an

- evacuation device is attached to bag material, direcity or indirectly (for ef(ample, without
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device are ‘attached to a web of bag material. The attachnent may occur

ei t her beforrtangsk atdfleck 140neAphlgck 142, the combined fitment and evacuation device are

attached to a web of bag material. The attachment may occur either before or after the bag

25  material is folded or the bag is otherwise partially formed. At step 144, side seals are

' formed, and at block 146 product is filled in to the open top of the partially formed bag. At
step 148, the open top is sealed. The bag is then ready for cutting loose and distribution.

FIGURE 10 illustrates another c.ubodiment of the present invention in which

fitments and evacuation devices are attached to a bag on a vertical form, fill, and seal

30 machine. As shown in FIGURE 10, a 1'0]1‘200 of bag material 202 is provided to supply a

vertical form, fill, and seal machine. The bag material 202 is forfned {(for example with a

collar and guide) into a generally tubular shape (tubular is meant to ihdicate a shape is

formed that has an open top and open bottom, and need not have a round or oval cross-

sectional shape). Indeed, any cross-sectional shape may be used. To seal the tubular shape,
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FIGURES 11-13 illustrate pasticular embodiments of methods according to the

25 . teaching of the present invention that are most suited for use with vertical form, fill, and
seal processes. As shown in FIGURE 11 a “tube” of bag material is formed at block 230.

At block 232, an evacuation device is attached (directly or indirectly) to the bag material.

. At block 234, a bottom seal is created, thus forming a bag with a botiom seal, a tube-like
structure, and an open top. At block 236, product is filled to this partially formed bag, and

30  at block 238, the top of the bag is sealed. In a particular embodiment, the top sealing occurs
after advancing the partially filled bag so that the top seal of the filled bag is -formeci at -lthe

same time and by the same mechanism as the bottom seal of the next-to-be filled bag. Also,

step 238, the bag is cut free for distribution. In most cases, a fitment will also be used as

part of the present invention; but, without limitation, one broad sense of the present
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fornmed badfviskhs Afashed; Retfe bagyasienal {Hie filsient @ad ieHipualiothpeise oo, besg

di scupsed,ahgygy c&ﬂ&n&p@)y%ﬁ@éarmn%ﬁkl R dBYeROnd thah 1§ uSAT: APmbdSind
bott om seal | n% station uSed at ock 246, although this is not necessary.
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for med ba fo ich fil curs at bI 2 f

11 ng. st oprepgbaes P et fvancedp bt 3 65 o Swebemita hdldsg i s
t hen cut md AlSo dt@dsty 270 theléwbidiloniadbate is Eéﬁé&&m&ﬂmb;b bkahd @idest. anek er
enbodi ment . of the present invention in an 20 evacuatjon devjce is

seaned i 5 PaECHRStSIRhpdERM B0 S@@P@&mﬁ@msmwéﬁmd&é BY scaking tbe pYReuatioBr ti al |y

formed bageyict ol trboimRR of Hne BB ARELACaIAEL |06 SOMESRH GRMRE imde at
25  combination with this method, if desired. Furthermore, as discussed above, it is preferable

that the evacuation device be in close proximity to the fitment to provide higher evacuation
efficiencies. Also, it should be reéogrﬁzed that, as discussed above, the top and bottom
seaming may be accomplished on the same station with the same physical devices, and thus
the bottom sealing of one bag_ is performed with the top sealing of another bag, and the

30 cutting of the evacuation device. However, in all embodiments, these tasks may be
performed separately or together. Also, the method of FIGURE 14 may- be used on a
horizontal system, wherein the evacuation device is seamed into one or 'both side seals, or
into the top seal.

FIGURE 15 illustrates another method according to the teachings% of the present
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20 the intended scope of the invention, as defined in the followigngglasns.
8 AUG 2006 14 WHAT IS CLAIMED IS: 1. A nmethod of forming and filling-a

fl exi bl e package, conprising: partially form ng the package; attaching an
evacuation device; 5 filling the partially fornmed package after attaching
t he evacuation device; and after fill4 ng, sealing the package by making a
top seal. 2. The nethod of Caim1l1, wherein the flexible package is a
plastic b Te .of Cdaiml, wherein the evacuation device is
attached B\gpéffelst%A@%ngbkage is partially forned. 4. The nethod of C aim
1, wherei nt.t he Aeunethodbl tmmdpvdinddiliisg afle:ablkedckage,epmphigng:package i s
partially forned. 5. Tﬂefmt‘hoﬁjl of Caim1l, and further conprising
attaching a fitmentP?ftBlY fming thpackaeey i bl e material, and wherein filling
the partially fornegadaekads 60084 U6@s:;15 filling other than through the
fitment . 6. The nethod of Claim1l, wherein partially form ng the package
conprfses fol di ng fBlingibe pargally fosspd peckage afar aftaching t%%@vaﬁwlwwewe;o aimli,
wherein partially fgem ng the package conprises formng side seals. 20 8.
The method of Claim 7, wherein the side seals are formed on a horizontal
form fill, and sedikr filliofisedingShe fdvkagediyhoekiog a Gipaieah 1, wherein partially
formng the package c ri,ses, form be from a eet of flexible
material . “10. ?&g%@&uﬁi{)@ d&?lmd’gfhr?{ef,’E\%@f‘%’rﬁp%gﬁei%ﬂ@&%ﬁi ng the package
conpri ses 3.25 Theth@BodobOlainm, Sertein iHe evhb&atiohtdavide &f atidcRddbdiBre b er ei n
the bottomseal is formed on a vertical form fill, and seal nmachine. 12.
The rBthod of @rekage s pagidlyreimeder conprising attaching a fitment to the
f1exibl e packadte nigholibr Clilf MHHARM B (AR dovidifailulhddVifer GRIPT 1 ST NG
coupling the evacuation device and the fitnent, and v@ner el n attaching the
evacuat i on devipeekago mmertedly formedachi ng t he coupl ed evacuati on device and

titment. 25 8 Al‘f%e%(l)e(t)l?od of Claim 1, and further comprising attaching a fitment to a sheet of
flexible material, and wherein filling the partially formed package comprises
15 filling other than through the fitment .
6. The method of Claim 1, wherein partially forming the package comprises
folding a sheet of flexible material.
7. The method of Claim 1, wherein ;Qartially forming the package comprises
forming side seals.
20 8. The method of Claim 7, wherein the side seals are formed on a horizontal form,
fill, and seal machine.
9. The method of Claim 1, wherein partially forming the package comprises
forming a tube from a sheet of flexible material.
10.  The method of Claim 1, wherein partially forming the package comprises
25 forming a bottom seal.
11. The method of Claim 10, wherein the bottom seal is formed on a vertical form,
fill, and seal machine.
12.  The method of Claim 1, and further comprising attaching a fitment to the
flexible package.
30 13. The method of Claim 12, and further comprising coupling the evacuation device

and the fitment, and wherein attaching the evacuation device comprises

attaching the coupled evacuation device and fitment.




15 14. The nethod of Caim1l12, wherein the fitnent is attached to%r? iﬁlrj\%img

surface of the flexible package, and is located within the flexible
package. 15. The nmethod of Claim 12, wherein the fitnment penetrates the

fl exi bl e package. 16. The nethod of O aim 15, and further conprising
making a hole in the flexible 5 package for receiving the fitnment. 17. The
met hod of Caim 15, wherein the fitnment is a port that includes a valve.

18. The method of ' . i 1. i fe [ ttached bef or
attachi ngelt4he @&ﬁ%@ﬁég@%é@eﬁﬁ%&\%ﬁ%‘éﬁﬁt&g eed\a;tgc?ﬁé ngnsur‘j i%e is
attached proxi nid fexible padkapeyand is 1déatddOwithih ehenfiixitdelpafagd. ai m 12, wherein the

evacuati on device is tached to.the fitment. 20. The_nethod of Cdaiml,

wherein t -evéﬁﬁﬂqt@[quﬁwe@i?@fﬁ&%@ﬁé&%?ﬁ?ﬁtﬁaﬁ?gi@eﬂ%&l?P%@gepf the

f1exible packadse ntokhodldte1mRE fﬂ?%@ﬁr@e@édﬂﬁpﬁsm‘g‘m% hdigitmaneabieon device
age.

is seaned into a seal of 15 the flexible pac . The nmethod of O aim
1, whérein t he peckage frirensidestheditingnta dip strip. 23. The nethod of Caimi1,

wher ei n att-achi W i i kd i fitment
adapted t ol%gr e\/]gl%tn;ﬁoede pac%gtgies?p%hg%ﬂ ﬂlfl‘lg gﬁﬁ%@iﬂnﬁﬁ%g‘%{%@%\?\% S%?VSUgh t he
fitment. 2@.24.Thannathddoed Gifinf 1, mhegirathe fitmérdt isgtaahdd teXorb htachimgklege,

conprising: attachi fitment. ta a sheet .of flexible terjal, the
Ftment. conpri &FAHHON dayits 2 Bagea iAo atiPRAGHCa I ALHET PRSIFAE PP oduct
flows during evageati on of the package, the fitnment adapted to be coupl ed
to a punp for evacuation of the package; 25 attaching an evacuation device
pr oxilfat e he tlsmairodf{daigeldayherchethe evaguation; dsiicd ésateeheddnici sing a first
end, a term nalg , and a channel at least partially open to the liquid
product between the first and terninal ends, the evacuation device

ext endi ng Zdway The omthdieoft@bul brwhseads thgewaypadomidaadaps atthchal tofaadisidet at e 1 ow
of the liquid pr]ﬁductf to,tkh tugul ar passageway by effectively 30
preventing t he SEHeECT e H9¥RIe BX8fat erial fromclosing off flowto the

tubul ar  passagewayetichd dfTlaigy BeuRtdiohe @b adubRorPBsagesealdl tritéth kaal bOr M ng t he
package fromthe sheet of flexible material; 2 8 AUG 2006 16 filling the

partilal |y fornéee etalageckagsnh the 1iquid product after attaching
22.  The method of Claim I, wherein the evacuation device is a dip strip.

23.  The method of Claim 1, wherein attaching the evacuation device comprises
attaching a fitment adapted to prevent the package from interfering with flow
through the fitment.

20 24. A method of forming and filling a flexible package, comprising:

attaching a fitment to a sheet of flexible material, the fitment comprising a
tubular passageway through which a liquid product flows during evacuation of
the package, the fitment adapted to be coupled to a pump for evacuation of the
package;

25 attaching an evacuation device proximate the tubular passageway, the
evacuafion device comprising a first end, a terminal end, and a channel at least
partially open to the liquid product between the first and terminal ends, the
evacuation device extending away from the tubular passageway and adapted to
facilitate flow of the liquid product to the tubular passageway by effectively

30 preventing the sheet of flexible material from closing off flow to the tubular
passageway during evacuation of the package;

partially forming the package from the sheet of flexible material;




the fitment; and after filling and after attaching the evacuati on3deuyceums
seal ing the package by nmaking a top seal by nmaking a top seal, wherein the
evacuation device 5 conprises a channel at |east partially open to the

i quid product substantially the entire length between the first and
termnal ends. 25. The nmethod of C aim 24, wherein the flexible package is
a plastic bag. 26. The nethod of Claim24, wherein the fitnment is attached
before t he package

10...2 24,
wherein the it montiing BERAL Aol PR e Whubhe N8 FEBPTTong el 20 g
The net hod of Ckwﬂt‘mzﬁt amherein filling the partially for med package

corrprisesfillingo an t hroug fitment. 29. The rrethod of Claim
24, wherein parti At i{l{waﬁﬁgﬂ g%gll@f‘ee VaprPR dedes, sepling thh RigkagRe sheet
of flexible mat E&h?aicm 3Qop @&Pb)nﬁhi&ﬁig a@p Qaﬁ'\xﬁﬁbx%@ m@@%cgh%I%;&al ly formng

the package conprises form ng side seals he nmet hod of C ai m 30,
wherefn the si deorgmesaah@nﬁlmt#ﬁ@@twmeélymm toghe hquid productfsubstantialy seal

machine. F 20 32.. dha. @Q&% %Ith ﬁ?‘s‘.t %{lé rﬁgn partially formng the

package conprises Torm rom of flexible material. 33.
The met ho5of @'Iﬁ:lmﬁtﬂ!ﬂ,of\maﬁﬁim“{hafeﬁﬂﬁalelﬂy:mbtﬁ’pﬂﬂ:kﬁgeﬁd’n?plaﬁmld&ge conpri ses

formng a ott t hod of. Cl aim 3 rein the bottom seal
is formed h al&% 031‘?%?1mh264 Bhersy fhe ﬁ&ﬂﬁﬂése%iadw&% ye thegpckaghds et hod of
Cl aim 24, and fljdfﬂah?rfoﬁgﬁprl sing coupling the evacuation device and the
fitment, and wherein attaching the fitnent and attachi ng the evacuation
devi dé cor?ﬂrlsglﬁtmf&hqﬁﬁé:l@ 4 wiligredthe Viroend i Atackpd\aficethgmackage trent . 36.
The net hod of aﬁlaﬂ}/ E/nerei nthe fitnent is attached to an inside
surface of I'exi bl e package, and is located within the flexible
package. 3B. Tﬂélenma:tlhtmbbfd}lalﬁi% mh2rein fathieg gherpatthdly ffortmed ipackegnet rat es t he

S o e i B PRI el oL o of Claim 24, and
the fitmerd, 39rheﬁﬁe%hdmiffmﬁnpi4 Gihaiefl gftialWhBhsing tHeRckdge ®BRbrikes @ port that
i ncludes a val ve.
15 folding the sheet of flexible material,
30.  The method of Claim 24, wherein partially forming the package comprises
forming side seals.
31. The method of Claim 30, wherein the side seals are formed on a horizontal
form, fill, and seal machine.
20 32.  The method of Claim 24, wherein partially forming the package comprises
forming a tube from the sheet of flexible material.
33.  The method of Claim 24, wherein partially forming the package comprises
forming a bottom seal.
34, The method of Claim 33, wherein the bottom seal is formed on a vertical form,
25 fill, and seal machine.
35.  The method of Claim 24, and further comprising coupling the evacuation device
and the fitment, and wherein attaching the fitment and attaching the evacuation
device comprise attaching the coupled evacuation device and fitment.
36. The method of Claim 24, wherein the fitment is attached to an inside surface of
30 the flexible package, and is located within the flexible package.
37.  The method of Claim 24, wherein the fitment penetrates the sheet of flexible

material.




40. The nethod of O aim 24, wherein the evacuation device is at t ach8dAY G 2006
the 5 fitnment. 41. The nmethod of C aim 24, wherein the evacuation device is
attached to an inside surface of the flexible package. 42. The met hod of
Claim 24, wherein attaching the evacuati on device conprises sean ng the
evacuation device into a seal of the f1exible package. 10 43. The nethod of
Claim 24, wherein the evacuation device is a dip strip. 44. The nethod of

Claim1, reim, f Q”Fﬁﬂ %%%F f||||ng
with a be%agﬁgﬁéﬁﬂﬁéﬁgigﬁ 4@1%1&(; al erel lr?)t?lhﬁ%@)lem bl e
package conpri sesderid foraastivionthe fikhaet of flexible material, and the top
seal is e on.t he i ble materl al hod of Caim
1, wherei the C t%fdg&lﬁ EthAL E’S ?%S§H%Eh§“8?1ug‘?slae Ve material,
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10 43.  The method of Claim 24, wherein the evacuation device is a dip strip.
44.  The method of Claim 1, wherein filling the partially formed package comprises
filling with a beverage syrup.
45.  The method of Claim 1, wherein the flexible package comprises at least one
| sheet of flexible material, and the top seal is made on the sheet of flexible
15 material.
46.  The method of Claim 1, wherein the flexible package comprises two sheets of
flexible material, and the top seal is made by sealing the two sheets together.
47.  The method of Claim 1, wherein the top seal refers to the orientation of the
package during filling,
20 48.  The method of Claim 24, wherein filling the partially formed package
comprises filling with a beverage syrup.
49.  The method of Claim 24, wherein the top seal is made on the sheet of flexible
material.
50.  The method of Claim 24, wherein the flexible package comprises two sheets of
25 flexible material, and the top seal is made by sealing the two sheets together.
51. The method of Claim 24, wherein the top seal refers to the orientation of the
package during filling.




