WO 03/ 089308 PCT/ US03/ 11546 FLEXI BLE PACKAG NG TECHNI CAL FI ELD OF THE

| NVENTI ON This invention relates generally to packagi ng, and nore

parti cul amoysiosoFoBexi bl e packagi ng. 5 BACKGROUND OF THE |IHdaANIBDM4dhe many
advant ages of flexible packagi ng have nade it the package of choice in

many applications. Two prominent fields for flexible packaging are the
beverage industry, for exanpll&EXIBLERACKAS6INCOr beverage syrups, and the
phar rragfuti caILOgi eld. O course, many other applications exist as well. 10
I'n generEFNIGHJHER & HEINVENIQY i nto flexi bl e packages and then distributed
for use by Ti§tierBriSn fiehtes h%néra[l?ﬁ@ patkagingppld edlé articielyptooflecibie ar e
either filled into pre-nmade bags through fitnents, or filled into bags as
t he bagwmckagingei ng made on form fill, and seal nachines. Often the
flexibl i - i i buted in boxes, and such systens are

comtonl @@%@t‘%‘%@"g‘gﬁ%n- box ("BIF') systens. "Bag," as used in this
di scl osure, Tig mhanyR@nitdges bhflkidle miokadihekavel madmait khg packiage bfidiaieg invi t hout
limtation, bags, pouches, and s{ a%d-H&. ackages. Si g%gi%ei)cant .efforts have
been rasaEIPRliseieRss vy Pt figlds jex tigHble papkasing are g, beverage MAHSER; nes,
and of RPeLALhRMS: WAk dPle bgeaageggruea%d (Y IPhBeA TR Soal HREL € OFabArsBEEN

vari ous developnents directed at "1 nproving the evacuation efficiency of

pr e- madeamagher fPlitddioay exist atwahpt s at i nprovi ng evacuation effici ency have

of ten reduc eff|ciepcjes ring the..ba illin er.at i on, npl e,
on %appr oac ﬁ?’fg:?ﬂlelialrﬁf‘ clf‘? re g\llfllﬁé ﬁf’ifgﬁlb&? ??c PERC gitﬁ%b@@%éfgu{%ﬁefgﬁgsg%?? an
evacuat L pnt8y idt ShdinPsMicas: abpltaicht ITH, prddiictare fiidriiRY intohpsenaAsagni sed
ri bs that create evacuati on channels. For this device to work well, it

nust bethoongpl f&ehestso seifijled gntonkagsi asnidatbagh eeubingsmade o deran tfill candysgeliat ed
fromthe 25 bag . - F h s Y uation
devi ce BOTRS. ¢ BT Hele A ERES: MRty BERE Bhi %l shotfnf B8

nexi W%Jxﬂnﬁﬁhl?&éi%rr&&l@d aChap-ebassEBIEY) dysletnst HBag Bay ustdinsthis divilosyreldswn t he
speed of the filling operation. Also, form fill, and seal systens ave
not15ac cosmB datiseiuds énh%ﬁlﬁl%ifcf’%ﬁl%g%fmﬂﬁﬂfélgt W, oqtdgpﬁﬁéone$g% a‘%‘l)lu‘él?'f’sd%r\l/{]ces to
i nprove / L efficiencies. Therefore, a need has arisen for a system
that al t%@js/el?g@dta%ée% 30 efficiencies that result fromform fill, and seal
machi nes, al Sipgifiskntteffone hevaberathadte atéfdreasingribe eficidngy of e, Hidle pndaseabwed

i th - nade b . SUMMARY OF THE I.NVENTL ON | ith th
}[Mezichip:]g‘@&g?gst ﬁlgg ﬁg@%ﬁ%ﬁnﬁ%ﬁ& e P&%‘F}?E& Sba§§,i q Ih%ﬂernq 8C %rréj %Q?ee pakg h the

apparatus for orm ng and
il 11 ngyddoyidblSopasiadiestal £ ippviniete whicaicgidrttianty of fry-nelde tagmat e or

r edZUO(:e However, attempts at improving evacuation efficiency 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 creaic 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 include 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.

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 eliminate or reduce
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In particular, a nethod of formng and filling a flexible package is
provi ded waoais/ospzeel udes partially form ng the package, at traahiiseg/18336
evacuation device, filling the package, and 5 sealing the package. The

evacuation device nmay be attached before the package is partially forned
or aft gfobldms ssspéated alithyprfooarregstembe package nay be seal ed by making a top

seal. In other epbodinents,. t foll ow pg. ar j kdtpget her:
artial ly. Fommg b THAL G e Has £ (9UBle PRfpad OPEvREAOHZ
partially,dQrm ng the package by form ng side seals; and form ng the side

seals on a horizontal form fill, and seal . 10 machine. I.n stgll otnper
enbodi mertiadly fominzotheondckegearataghing iog ety acuation eleyice ghhe. DIFKPES Ay
formng the package by, form] e BAEBIfoRT thE beowafd & predali al ;
par ia%ﬁ}mfg&gﬁi’ﬁ%%g‘?'hxh%g%%gglﬁewﬁgﬁﬁ}{lg% l():ottomoseal;b_ an%éfoprﬂéﬁﬁ?i ng the
bot t omss@ald @ufr es pdrgialy foemsd. The packagemiapbabeatrddhi making 8 tamseahot her
enbodiment, a fitment is attached to. the flexi.ble packagge, : of
attachi ng t He etherembodimentsydae dBlQVinRgF h]%m%]\?g%u @P%no?*d%\%et(%@ aér%ttl {lﬁ/g
fitnment, a | Y aicddah T aBxidRVInGeriSlo pRtial ¢ Somiiha die pegkagdee
coupl ecfbren\%lg l}g‘% ﬁjgﬁagé;g?’g&eﬂag}%g fitment. 1I n_one e%di ment , tlglg fit melnt i's
att aches) tenan isidei gelss and dfoening hheidd ssalvpre pherayeal g il 2d 5p.
penetrate _the flexible package. In another, the fitnent penetrates the

f1 df; blféaoi)@epackage. In one nethod, a hole is formed for receiving the
fitment. TheyfddinGnt: FHROOdiAONE! the €ollswing did pbldedcdessodegebe; allh a
particul ar enbodi ment, without |jimtatiaon, ifs a. port tgat?rhr@l[ ?des a

val ve. formingdhherclkagbblifeening athbe fiomng sheet of Aetiblequaferid BREANY {48 g t he
evacuatjon .devic t v ' BY feBodt®nPldap6h adeRIcAK o Ellf he
fitmentt epﬁclggsgyﬁprcnﬁiﬁgra %gtg&e%%gg’lmrlrgﬂpg %’/he evacuation device is attached
to the f{d@ENnhachlite evacuati on device may be attached in many different

ways and pl aces, and, for ex | e,. be attach Qs ace of
t hel 5 I exi bl elnaokhsg embg mgeé‘&ﬁgﬁgﬁeﬂ‘{lé g&@&gfo {118?1%?}%’26 #af%lé%labl(g@prgc hégéf
W t hout _Lj gl b8t - lienhe evichetispdevite aaddh@fighért mndAtatitieg
met hod 8 dc@ﬁlga%é g&%&%ﬁ%??% Ifgrrl'[cl udes élttaechi ng.a fitment éo a sEeet of

30 fl exibel evacmtienidabice abmpoibénajtaahing\the getnlesheasvatian ¢5vass s WIMeRt #2 ¢ nent

partially form.n t he_.package..fr . ; f i : bl andi 111 nNg
t he pacR’éeg@ng‘]iifH'%%é% ﬁgn?nﬁég tat%clbggehs gﬁfﬁgg?e%%rpﬁ%ﬁtdfﬁg%/ ?llgglbat ﬁ:{éﬁ%& _a%(ftiaf ore
the paclggendiSpdiRfrhteaht Ylekilépackage. dht afothet, the fiardnt pehgtratdsothaeltexitdeal i ng

t he package nmay conprise_ making a top seal. . .
2(? pac%age. %n ongpmethod, a holegis formgd %or receiving the fitment. The fitment may

comprise any suitable access device, and in a particular embodiment, without limitation, is a
port that includes a valve.

In another embodiment, the fitment is attached before attaching the evacuation
device, and the evacuation device is attached proximate the fitment. In a particular

25  embodiment, the evacuation device is attached 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 limitatioh, 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, attaching 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



In a particular enbodi nent of this nethod, partially form ng the package
conpri ses WO 03/089308 PCT/ US03/ 11546 3 folding the sheet of flexible

mat eri al . wll®mgopartially form ng the package nay conpri seCtiusodiimgesi de
seals. The side seals may be forned on a horizontal form fill, and seal
machi ne. In anther enbodi ment of this met hod, partially form ng the package
conpr i §#dingGhé shewt ng fexibltmaterion M, phdiatly dprming the Packags &Y {OMPAE o,

tially f ' h ' 1k h
Dot t onfarbine iy Bels oFheageaoyirt PEapral ap o P MERCHIo Bl sel0® ||

anot hep, ephodi nent, the evacuation device and the fitnent are coupled, and
attaching the fitnment and attaching the evaﬁua i on device corrgri se
0

att achi ng t e atheplasebodirmentvefciis msthade PRERIY nTRINE G PACKASS, SIVBHSS di nent |
the_fit.nent att a s f forinenof the yhéMage pagkage,
and’ doi%mHB% gg‘}elt??ﬁ?lg&ltée ﬁ%gtdﬁ%ﬁdg‘f g d|tt?)é:fti(c1 'aég;'.b’ ?ﬁﬁ%l%t her gf t hie§ i |gt rre?n

penet r abeprithiforsheet boftorhl sexli bTle buitoar sell max brofoemedpntsevertierd .t b
flexible "material for receiving the fitnment. The fitment nmay conprise any
sui t ablaad seed &pghigévi ce, and in a particul ar enbodi nent, wi thout

Lim tation, 1{1%n%%PVeF%Bﬂem,%b%@@ioﬁam &l i Aneinbere ectel, nadt , t he
fitment is attached before attaching the evacuation device, and tge%

evac uatattachine iecHtment and attheidng Hex¢vrarasionrievider geaprise jaiachipg fhe ¢qyp

embodi nent, the evacuation. device j I deEny- ide
evd@uaﬁ"%‘ﬁlaﬂ@@ﬁ% c%’@ﬁfﬁ“é‘leﬂ‘t c%gc?nllb?\)dﬁﬁaéﬁl@ﬁg?ﬁ F}é%ét}\%?v\%ys and t%;gg?less, and,
for exapmieor HBYIRBIAdcRENRSENd doddmot paiettetestue flaxiblegfackage. flhendthéw thsackage,

or seanmed Into a seal 20 of the flexihle package. Wthout .limtation, the
evacuatfitorent| petetratasaipe pheet ofi Pexgblej mateppls Ap?‘B@i Hay esmﬁg?)ér? sy eﬁ‘%’?e

carryi ng, out, the IR | Bed AGER Ray ABmbAROATASitabRCABES alevREy ant age
of the' ?tgg%ln‘&tor f?\cver%]?gg% }ﬁitgr?egl'a?ﬁgn DO ey Pomp deyiyge is included as part
of a flgxMiihheanrolkagmbodinfeat, wittout limitaieh, seaporhthehinaidesd varg ki nd,

®

i ncl udi ng hori zont al d.vertical. machi nes. ther | t Al cal
adviant age ofInt gothes Wag‘%‘lé‘i‘??mi e AR 1%“?%5@@6%1? r?g%?l%%g%aﬁ%%&g@%gti on
devi ce QRY..PenAtfhBChEHdiRnaddk@XiPhRachB@ G agmatiuienGtedtor I of particuland seal
oper at i on, and may be attached as separate units or as a conbined or

i nt egr adthyodimemethelevacuatiBRISHCOESERIPE ICHeEIMPRE DRAW NGS Ref erence is nade
in descriptiaon to the follow n ' : | | in

li ke referentce® P <]aﬂms(?erV &rer af%é)é%aﬁ%%ggﬁaﬁgggg?q rreRA?]a\[‘)% %%P%%g 0P

i |1 ust gak8e, andiabd didhal toemtindiamnfacobf tetftmiblopackhed, or mpanidd info asdl seal

machi ne, and resulting ba% according. to the.tecialchi ngs of t.he Present
i nvaht i offthe flexible package. Wi hout limitation, the evacuation device niay be a dip Strip.

Also provided is apparatus for carrying out the methods described herein.

An important technical advantage of the present invention is that an evacuation
device is included as part of a flexible package on form, fill, and seal machines of any kind,
including horizontal and vertical machines. Another important technical advantage of the

25  present invention is that a fitment and an evacuation device may be attached to a flexible
package during a form, fill, 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,;



FIGURE 2 illustrates a particul ar enbodi nent of a conbi ned evacuati on
device and internal fitnment according to the teachings of the present
i nvent i onwOAB3/08%0889308 PCT/ US03/ 11546 4 FI GURE 3 il | ust rratTeissSoanosber
enbodi nent of a horizontal form fill, and seal machine, and resulting
bag, according to the teachings of tﬁ”e present invention; FHEJI?LE 4 1

i | [ ustrat esFHGIGRBed i@nssudésmerther cabedipienbf 4 hpgeentals farn, I gande 572

machi ne, and resulting ba . i ' gfiod;he present

i nvent BAAING 4 &ﬁgl@g‘ialgt %§9§h§§%@q¥%§§1@%{}$§%@§%&o@ig%e]?ntlo of a fjtnent
attachi ng statiRE 4agstEdéngnéthert babbdiacht ndse dbrizémalpfagenilli #desedlon;
FIGURE 6 illustrates a particul ar enbodi.ment ﬁf an vacugtﬁon devi ce

at t achimaghingtandirerltinechnedasegrdipe orfhe fRRgiREHfdPOPrEHE N4t i nventi on:
FIGURE 7 il S; ' biRekt bEW artmesbasidmng seftioa net hod
1 O%J E@g@%g %lﬁlsg Rtk %'a?rﬂ:ﬁ%n ahbiResht

ccordin eachings "of the present invention; FIGJRE 8
i || ust hadording tdiheakactingg vAthepiesamdtventiosnbodi ment of a nethod according to

t he teachings of the present invention: .FI QR i a a
di agr am of %ﬁ@pﬁ@r 6 dHBTEHTeh PGS ﬁﬁ%gﬁneo%cjé) gragﬁ tJ?l‘/lga CH%%Jnt ?%ee%tgi ﬁlﬁﬁllgés of

the PY SEABA &&Yﬁﬂ%itcpﬂfetéa%hﬁb%e%@eséﬂlﬂiﬁﬁéﬂﬁahﬁs a particul ar enbodi ment of
a vertica Form ill, and seal machine, and resul tibn . bag, .accordi.ng to

the teachi ngdGOURR Reillpsteateme Hlocke AlaREn OF | AGRRECYIE £Ibg W‘%ﬂ?@ﬁ 2 Ipsthocc
di agram of .a particul ar ephodi : met hod according to the teachings
of Phe aﬁ?‘E@‘é‘ﬁtofwgﬁ#nﬁ;oﬁe%%l&gﬁtﬁ)&ét rates a bl ock diagram of anot her
embodi nent  gfiGayRIES 0dirat2d 2 dteRditigngn bb atdikertestbobdimens 06 f meilwdpcesiding

invention;, FIGURE 13 illustrates a bl ock diagram of another enbodi nent of a
net hod to ectordhingy of tha MeSCPERYARUYS of the present invention; FI GURE 14

|11 ustrat es giaet il aeiamufcknRRor RRRG diRduan af Hekdindl acaomiligli ng {0

t he teachi ngs e present inv ion; and 25 FIGURE 15 illustrates a
bl ock dbalgy temhdigsarfohd@eseabodntment of a nethod according to the teachings

o5 P S e SRS T R PO,
o o et ormai 1 L mert. can. be. pressed. for
mat PLSV:M Uh EIEIRR(r Rabtrates ﬁ'éﬂ‘?d%ﬁiéglﬁﬁb%iar@%“ﬁiafb%{ﬁnb‘? m@gf\,%‘fie.a{??tﬁ%f[ of the
product éccgd?r?gr to%ﬂg%gci:hqggsto% tﬁ@ﬁﬁlesgﬁ) iRRhti&E£Aqui re such
FIGURE 12 illustrates a block diagram 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 INVENTIO!
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
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 1is a horizontal type machine, and



fitments, but which are made with fitnents that provide a passageway
through the bag wall, w Il be discussed in connection with other FIGJRES.
The for m wia d3logomed seal machine 10 of FIGURE 1 is a hori zamesdostiyjae

machi ne, and WO 03/ 089308 PCT/US03/ 11546 5 creates filled bags 12. A roll
14 provides a supply of bag materi al 216 that is used to fqorm the bags of
the present fillsyeads Ih. ATioll Hagromdes pisapply 6F hag mabist ilééhaéﬁfg/uw&tt@?ff’%’il
suitabl e for _flexible packagifng,. suc 1 ML D 1T j i e or

mul ti - thgyhees pf thepresent MREth e %%Lr&lexg sl,évﬂs}acgbﬁégllléé(?f S. hi‘?’ﬁael S%gg&%rat eri al
16 1s ﬁirtff‘e&itﬁ@géﬁﬁ oS hRAtasOtitheR 10hitaTRing single. or ndlidapdrgdastics, rat otlieal 16 i s
rol |l ed across roFI_er 18 and then fqlded (for exanple vm'%h a collar) to
pr epar mafeoialss el as doikin dl el hagimpaierigdd P ds %ﬂ?lb‘failléﬁﬁafg?et RBWED 8 fnagngﬁppl y of
fitpents 20, are ady i PhrRDtheR £818¢d (fédex@inpty/aatiat i on
devi ces 26 &gera(%l? %ﬁégﬁg%@isgﬁg% ?/%ﬁgsdagrr?%gﬁ/gcuat ihon devi E:e f or 1%ﬁﬁ{a’tch bag.

Pr ef er alabNart iepiephie fédscafniny aclfillingn Beéwe caller 136hawevar,compPlyudfsmesis| , t hus

all owi ng the evacuation deviges 26 to ficiently . ) as one
ext rusﬁgﬁre( advaneasalong & 2idaiZs e ad@y%egefvﬁuagg%ﬁ%%%gs)% rg’?/@% %rillo such

roll i %@%ﬂg% RA09,.0b0 GEvidP PEOREH Bag. MRYcfBablySEE rols 04 lof @sacuatit destices
i mtation; “supplying separated evacuati on devices,

. C S, Or_ using %ol.ls of
evacuatbofs devommsotshadllj tipisuddowingr thsd pracpatian, desices (#6h i der KIHF¥as for
facilitating seaming in to sea sl n i i r i in
FI EORE TR TREETAE O einpe 50! G JudidfuR el Bl i coPBAY), IRl A e
for beigig, abii a6hRAILD drdeotes appioacicdl map.bel nsedarsutle wsamithoat fiostativeni ng
pin 28 noves horizontally within guide rail ar%dewgrea?s 3(% to ﬂ%gi'ti%{é each
fi t nentsupglyinghepevizd mbiioaalevices Faisieerolls Pt PePating dyege 155 19
heat - seal.ed t.0 . fi ' wg 1 lidbemsy). 32 pressi ng agai nst
t he guipﬁgoﬁ%ﬁif?auérﬁ%%gﬁ i ﬂ%g?}%ftaﬁ?)&ﬁ (ot fRERiAII S6RdY)

press ug heat sealing is preferabl e, ofher
ways of at t gghihegpirtieuley ambatiinmt dewivnes FBGURE He intereal ndimepts 20t #sht s 20

may be used w thout departi f.romthe intend co
gt oAUt APRErs Y e CORBPeRy oo LA B TR B RIEt, |
from  heo IREAIAE piPDY méNAARAIMIIPGyifios Faikel ieghakss Bas pgsitineieach

manuf a ring. i ned evacuation device 26 and fitment 28 a’Ee advanced
to the fitexnt 20.aThoevacuhtemedavicsy 26ee fedtinioribeisvide 2R @np Agatrigpled fR MBS Thi s

station, inclydes heat seale 4 . S e and a
conbi nedd Wﬁl‘g}eﬁfa?eag’ff {Wﬁﬁfa’eafg én%@%\%&%%ﬁgﬁﬁd%@?%gﬁg%dé esgg(gs'séqéﬁgg ween

t he heate,s g\@dlﬁgg iBprefeisblt "Rh@rwes FGitacting tHeevheatios eaviees Jdtopthedsiemat he

bag material 1

and fitment 20 together against press_.36 and heat .seals
t hed t offftemi 20 may bernesrWitipU depsyiang e ¢ et Bioge of Bt Beaney BH oy, ce
cut o e G g B R s e e P26 g0l e 22, or
any ot hgdedinb@bé forfledpntegrally during their manufacturing.
A combined evacuation device 26 and fitment 20 are advanced to the next station
where they are attached to the bag material 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 t0 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
evacuation 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 advanced the length



As can be seen in FIGURE 1, the bag material 16 with attached fitnment 20
and evacuation device 26 is folded after roller 18 to prepare for filling.
The firstwaiadewsswal for each bag is made with seal er 40, Ho/ysoedsidng t he
two folds (bag walls) of the bag material 16 against each other and
heat - seal i ng them The bag material 18 is then advanced the |l ength WO

03/ 0893F®nPGhsUSAICANSH Gatih 60 saairethb aggondrsitleswsal (Wijcls isaant b8 oppoSEHdS t he

second si de seal ich is on.the site side if &t to
form a THy ﬂ%@rfér?t §eéf§?:g&qf aBag {hﬁglsggﬁggﬂflt[ e o&%@,g%&géﬁcéﬁgﬁcég?&a%%ﬁﬁlg |
open at%%ﬂedt HRPropAtAL hiSpdia, Mlte fith8idkisesl) whidhiehasietden mdtlecdn beattr M@ehastade on
seal er , has Been advanced to the general ﬁﬁSi tion 42 shown in Fl GURE 1.

5 The Hmgniadvdniced wdhe Bersugtpositionde shewp i KiPINaY- nove up and down as each
bag .is advapc Wi t rq : T, Y A d, to
facidlitate ?ﬁ?ﬁe?%ls @jﬁ]etdht%?c\’/%@%l?%?sdgm A oir}gyj{}?veAinfglr? @19 iO{I%Iﬁi aggé‘,ﬁ C.Pt{mﬁgg.tﬁ)kgg

mat er i aldvafcdds wittl e gastopidaté bdoetTist takimay bevvatesed,dp fadiperiilige, o6t s t he
top seam such as with a heat-sealing press, {é; cocgpl etde form i,[on0 of the
bag. Theachuy sepataipen+éutAREr %Wﬁ&o‘ihﬁ%éﬁdnﬁfﬁ?als {5 H 28000 HER" HARM ed for
10 Corm%flé:r'eat pggﬁg{ gg;’ste%]ﬁgh%g SEXRNMRICR, asvith QU edtisBAlingt press, 1@ complgyer nay

be positione after it is cut, to a station for inserting
bags i nfopmbidotest thé bag. BIB: bymis thyrstud absupppit uReutsttion i angythen bandledifpe ul ar

enbodi ment of , an. evacuation devi.ce nhi it |  f nt 20.
" Hthe garmeci SURA Fahe TR on TonE TPREg Y e 2 s B P B
evacuat {00k Cate? & i8tut 88 stalortfor ifderting bagiintaboxes Hor BHB-typetsystems.

enbodi nrent 15 di scussed in connection wth FIGURE 1 ,uscas .angé)nte na

fitment 20, WHGGRE 2 iflustrases 3 pasewlat erabesierti FheRtcyafalon deues PO RO IELr oss
whi ch the, bag mat er.i al : ' Rag) i 14641 S
seal ed. "It aﬁggt,er ?ggrger:nt;i?t% o ﬁggﬁaal?]l@glﬁ? g‘%ﬁ%‘?"*ﬁffeﬁ?ﬁf@%’ that @Bg? (Ilasg%'? o the

i nt er najo fHiet RBEatA ddvicupb at hebshig ofraliee fitra¢nt 18). aitie piperticelr tehwbopimeent

material 16 to allow _ access he product wi.t hi he, bag. 12. ..Th
evatuat flisprsged/incenpestion yvigh ‘i‘)@[ﬁfﬁcﬁluﬁ s %ﬂ@ﬁ%@”&g 250’ ng‘%’ gltl[ﬁ? Blu(g&atﬁ%t eri al
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shown in FIGURE 2'is a dip strip-type evacuation device, any other
evaz@at embodisensds aslyinpel matedelrgferied dnps 8 SHLHMRENRIC rlnﬁﬁe@ﬂ%sﬂég 4 Bed
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evacuat ibeRveesfthérj emidtesllowasroducanpl figw wo ttho ditmentn2@ andooyt dethedeg Buch as
meshes, VBiitllchu?V’éﬁede\Pa!cggtEcinf gévice 26, the bag material 16 has a tendency to seal against the
fitment 20 during evacuation, thus blocking evacuation of the bag 12.
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 intended 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 with, or separate



30 and ot her devices may be used as well. Also, the evacuation device may
be an integral part of a fitnment (such as without limtation, raised ribs
on the baw® wfosedoe fitnment). Thus, attaching evacuation devigses/113a6l udes,
wi thout Iimtation, attaching fitments that have features for i nprovi ng
evacuation efficiencies (even where nb separate evacuation device is used)
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hori zon d Seal nachi ne is used to nmake .and fill bags
that i nilfiltke ihiot theriag thiough fles 04 mdjargﬁsqdh@owagn wannecken x4t tlg(}éﬂﬁ’nlnat e

t he nee for an in t her. cou tiat the
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a system 1s used that coIIects the plugs that are nade when the hole is

pun2hedthesoneestion WwidddGURE 1pl ugs out of the bags. In particular, a vacuum
System or ot pRRY 4 QLRI LT RERdyr U plls BVERRRCY, Snrioag
horizontal form, fill, and seal machine 80 is used to make and fill bags that include fitments
that pass through the bag wall so as to eliniiiate the need for any piercing or other coupling
to an internal fitment at the time of use. In particular, holes for the fitments are made in the
25  bag wall by a hole punch station 82. An ekemplary 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 suitab‘le part) that extends outward from the base of the
fitment. The flange 88 is heat sealed to the bag material 16 by heat sealer 90 pressing



attachnment station 84. Hole punch station 82 may be positioned before or
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under st cul ar "approac attac he fitnment 86

i s exemrafiy-neak indijilabénetathppdadehder emy tag) usgdberitddowitthaie plapariing f r om
the 25 intended scope of the present inventj
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and handled as discussed above in connection with FIGURE 3 and the other descriptions.
It should also be understood that the particular approach shown for attaching the
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 and
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



pat ent nunber 5,203,819 entitled Apparatus For Attaching A Fitnent To A Wb
of Film US patent nunber 4,779,397, entitled Apparatus and Method for
At t achi ngwh Biosyest to a 30 Web of Film US patent nunber PCTAISH3ABA6
entitled Fitnent Attachnent Methods in Horizontal FormiFill/Seal Machines;
US patent nunber 4,718,215, entitled Apparatus and Met hod for Attaching
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such as though @giseae&s@bovd in connection with fitment 20, the evacuation device 26

significantly increases evacuation efficiency with fitment 86 (or any fitment) by providing
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 to 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.

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

té the teachings of the present invention. As shown in FIGURE 7, at block 120 an

evacuation device is attached to bag material, directly or indirectly (for example, without



connection wth FIGJRE 4, may be conbined with evacuati on devices before
being attached to the bag material (for exanple, without |imtation,
simlar twadsesggopr oach shown in FIGURE 3). In such case,p@/sioatiisan such
as station 100 need not be used. Also, internal 30 fitnents, such as
fitments 20 di scussed above, may be at% ached separately fromthe )
evacuatlirmmt@ﬁytcﬁasﬁtrrl%hajﬁﬁhé bak) sesmedtigtp SldeO(ldep GEABY 0h BY PIRRHEPILQY| ar

enbodi nent of _a net hod 0 th hi :

i nvent itB#eotks gk e?ﬁﬁ%ﬁ%ﬁ% %1% llgﬂ%%g@fg%hg? %%Sd& g%rgvelsei S
attac hg% riyPRIMERL 44 Block dDD eﬁaé Yed§ aren eorfneat I &t bfo@k 1e>¢apnnldact isi filkmut WO
03/ 089308 PéT/ US03/ 11546 10 limtation, to a gke 41 Bag seaned

i nt o sﬁhmugh theoppesgaprof ther pasiallycionpeh heg okben, I%Plé’ 1126, F&Py"fbt t8 &ched
bef er.the b tially
For ned. e LEicR 1oaPEria S Bty MRubF P RE e TTRTEhd B G RalY REbe AL
filled 106§U1%!ﬁlbdtfd@ d@saﬂnutmp b mbkiecaes, tal ﬁinhqnt fvoﬂmés]b bagsedT#repart af the ock.
126, theto of the bagls seal ed, t ag etl%thettllllcﬂlgesportlon
of the IFesgNt IMyentiRly bivs ithont imtayon, §n¢, I gen R e

distrib ibn @hﬁpfd?ﬁu g6l alingad tflekfbld he

pr esentr%Il %tﬁcghdg%{ e%ﬁgﬁ %E%Jlbelt nq??gwg{n one broa I?Ssense ﬂgf t he present

i nvent i grekages ivhctihsr oumtelf;tmamtlaelsord@edan evacuati on device in connection

i o usea. " ToCHR e bR cePliee PN TS dRaR ool B, dhil 1o

i nvent i Qihenk s WMBBd 2o af WEtBNbag Snaddriadabhetbckal 38. V\Abbm‘ckblag amte&atauahorat

bl ock 130. At block 132, an evacuation device.is attached. The ﬁése?ifhnent
can occdavicevi tatiathed] | hetaseshopent can P?Félnb‘&]éh%th@f?ﬂa&mﬂf’é § pag ma(grig t ment
to both, into s or. ! 41346 seaisdge seal s
are ?on“b%lh? %atnﬁmh’l t%% @%gpb%%%@tn%m}#ﬁﬁf‘sedé\ltr??%kﬁﬁe par%uﬁS i/

f or rred medArrhbﬂl @@%1&&81.3615@13& its dipledfintb ke patjalily foert ddg. a’ﬁdﬂt‘bdkeliﬁag is
then ready to be cut and hand| ed for distribuytio hth Present

i nvent i @ﬁt@ﬁ@%ﬁhﬁ§§%§§eﬁl@flﬁﬁl batgwléﬂé?\%ﬁfﬁfg'ttpg’ﬁ CBQV}dclbanalﬁﬁg déf‘tg (frhl n the
bag, it is p HaticBmpds CAtabBinp Okt baestidnn devied a
way that it fAjse&l né}{ragﬂl%{?%sé% \é@g pr oxi rl’fjlqty toat hggfl t ment thrnough whi ch
pr oduct amvilerdeithacthedmedit i preﬁertﬂddi;@t ‘qb¢ @X@th?n Hevipesb¢ pesitiencdHAtI¢ha web

of bag material wll e of f 0.t ct is
accesse¥?y J{‘?trfﬁ 1%%5%%{"6% @Fe PWé‘erﬁﬁ r{g%{olhgfé &lftg%h ?mgﬁgtt ﬁg?%
enbodi neQl.sRf. arFtigd pﬁﬁ(@tﬁ%%h@l@s % utdhat BRONNEBbAS matetiel wilksenteal off

i nvention. As shown in 9, a fitnment and evac a ion device are

cond0 netheditmshbibkouhovhigh pisideiRs awpssed HErEg ??fﬁCH%ttPnf(? P and evacuat i on
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combined at block 140. At block 142, the combined fitment and evacuation device are
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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 e.ibodiment 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 rolli200 of bag material 202 is provided to supply a
vertical form, fill, and seal machine. The bag material 202 is formed (for example with a
collar and guide) into a generally tubular shape (tubular is meant to indicate 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,



formed, and at bl ock 146 product is filled in to the open top of the
partially fornmed bag. At step 148, the open top is sealed. The bag is then
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Fl GURES e vert nmeEchl ne enbodi nent .
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FIGURES 11-13 illustrate particular 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 bottom seal, a tube-like
structure, and an open top. At block 236, product is filled to this partially formed bag, and

30  atblock 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 formed at the

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



25 teaching of the present invention that are nost suited for use with
vertical form fill, and seal processes. As shown in FIGJURE 11 a "tube" of
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evacuat i on
device to the fitment or to the bag material, although such sealing may be done in

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 reeognized 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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WHAT IS CLAIMED IS: L. A method of formng and filling a flexible package,
conprising: partially form ng the package; attaching an evacuati on device;
5 fillingwos/oggokage; and sealing the package. 2. The nsdtadsosfii@sai m 1,
wherein the flexible package is a pl ai%i c bag. 3. The nethod of Caima1l,
wherein the evacuat| on device is attached before the package is parti aIIy
formed. WHAL ISGEARMERP of C aim 1, wherein the evacuation device is
attached afte t met hod of Claim1l,
wher ei nqseal A‘léﬁe? e pgglﬁﬁgga%%ﬁg?{ sajeizéxllrrkx}atllﬁIj éjtcg]%l gggg 6. The net hod of
C aim1, wherein ppartialit fopming the peckiabe package conprises folding a sheet
of flexi bl e rrateriét. 15 7. The .nmethad of Caiml1l, wherein partially
formng the packagd@BREAPSYECPHPHINGSsi de seals. 8. The method of C aim
7, wBerein the sidglisgahspakaed;@hded on a horizontal form fill, and seal
machl ne. 9. The nethod of Caim1l, wherein partially formng the package
conprises formng segbn&themgkageom a sheet of flexible material. 10. The

met hod d a nprises form ng
a bott o% sea?fﬂyééthwgfﬁe gd%%l%g téf%@%@%%%ilggﬁﬁgggoﬁ?om seal is
formed an a VEHfet inemlodfm'fr @laihi 1,| wheraindtisealacumiohi device2l dttichdhécford ied of

Caim1l, and fuyther r|S|n attaching a fitnent to the flexible
package. 13. PPR gﬁé?ﬂ% foemsfim 12, and further conprising coupling the

evaggat i on deM{eCﬁletH%Hdoit gaifd 1 ”%‘Iermﬁ‘rtﬁe hsaatibn aleh Rehisngidchey evecuat i on
device conprises attaching the coupled evacuation device and fitment. 30

14. The met hcmlcbige@k partrallp formiedr ein the fitnment is attached to an inside
surface I kage, .and,.i s,,| ocated wi thin e le

package. > ot SRR AR D s DRI bl e BB e
f1exibl e, pac kBi@anethéd of ORimEl Rodredf pstiallyFolMingeme phelagh eémpﬁéﬁé rfbtatnéggasrmkl ng

a hole in the flexible package for receiving the fitnment. WO 03/0
PCT/ US03/ 1154%eet of flexible material.

15 7 The method of Claim 1, wherein partially forming the package comprises forming

side seals.
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
20 a tube from a sheet of flexible material.

10. The method of Claim 1, wherein partially forming the package comprises forming
a bottom seal.

11. The method of Claim 10, wherein the bottom seal is formed on a vertical form, fill,
and seal machine.

25 12.  The method of Claim 1, and further comprising attaching a fitment to the flexible
package.

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.

30 14, The method of Claim 12, wherein the fitment is attached to an inside surface of the
flexible package, and is located within the flexible package.

15.  The method of Claim 12, wherein the fitment penetrates the flexible package.

16. The method of Claim 15, and further comprising making a hole in the flexible

package for receiving the fitment.



15 17. The nethod of Caim15, wherein the fitnment is a port that includes
a valve. 18. The nethod of Caim 12, wherein the fitnent is attached before
at t achi ngwohss/os®eacuat i on devi ce, and wherein the evacuat iROT/ERMi1CHE6T S
attached proximate the fitnent. 5 19]1?The met hod of Claim 12, wherein the
evacuation device js attached to the fitnment. 20. The nmethod of Caim1l,
Whor o n Vhe ciiscnsbeb: GEWde, Wacrsi he AR aROT et HEIUEhA PRve. of ¢ he

fl exi bl ac e et : ' ' Lat i evi ce
IS searrg1 i nt(l(i;}& amse@jgld %?@%aﬁg ﬁ?l e%r%?etﬁ%;ﬂg%%%@%dcg%é %'%ﬁ(gg%@#ﬁ%%é)g%éjd aim
1, wherein thwasatonaleivizn, ded/ wbereirs the aliapuationi qevic@3is dffachadepioninadé tUE ai m 1,
wher ei n attacfﬂi nﬂ t he evacuati on device conprises attaching a fitnent
adapted to pr&(f§ t the package frominterfering with flow through the
fitnmgnt.1024. TheRéthed 0Pl Rerditdhé b¥dchitbraddic®Xs Bt RhBR IR Gitment.
conprising: 15 attaching a fitment to a sheet of flexible material,;

att achi n¥-an Bvawgdkeiod deimde viessin g evachetiqn derder is gtachedtq ¢n firfidd ng t he
package from . i.hle material; filling the package; and

seal ing the psac %%%%ﬁégg%ié%%%ét hod of Claim 24, wherein the flexible
package 1Is a THeastthod b&§laiR6l, wheesimdichwdcuatiofdavioe 2dscambé iretd @ stdleffihd ment
is attached befqore the package is partially formed. 27. The nethod of

d ai m 24, whelSie PAE2E t nent is attached after the package is partially
forned. 26 28rhcThens@bhediffll, Fhaleh Bé evMishiG fevi@Ak hlig tRp. package
conprises making a top seal. 29. The nethod of C aim?24, wherein partially
form ng 2he pHekagthabwprileies I, owhiéreig attdcbinghthet evdcufitiax idoviee matmgrised .  30.

The met hod of . Cl.aim 2 ergin.partially. formn he .package c. i ses
forming 30" ditaeibds SrondRAERRaPRt iesent tnc PaflAbd 100G, BREIATE nEU R Coa <
are formed onhaubRtiez@mieat. form fill, and seal machine. 32. The nethod of

Claim24, wherein partially formng the package conprises formng a tube
from t he2sheeh msthad afifprniagsad &fling a flexible package, comprising:

15 attaching a fitment to a sheet of flexible material;

attaching an evacuation device proximate the fitment;
partially forming the package from the sheet of flexible material,
filling the package; and
sealing the package.
20 25.  The method of Claim 24, wherein the flexible package is a plastic bag.
26.  The method of Claim 24, wherein the fitment is attached before the package is
partially formed.
27.  The method of Claim 24, wherein the fitment is attached after the package is
partially formed.
25 28.  The method of Claim 24, wherein sealing the package comprises making a top
seal.
29.  The method of Claim 24, wherein partially forming the package comprises folding
the sheet of flexible material.
30.  The method of Claim 24, wherein partially forming the package comprises forming
30 side seals.
31.  The method of Claim 30, wherein the side seals are formed on a horizontal form,
fill, and seal machine.
32.  The method of Claim 24, wherein pastially forming the package comprises forming

a tube from the sheet of flexible material.



WO 03/089308 PCT/ US03/11546 16 33. The nethod of C aim 24, wherein
partially form ng the package conprises formng a bottomseal. 34. The
met hod of wd @iogy®8, wherein the bottomseal is formed on aorewsomBasd4ef or m
fill, and seal machine. 5 35. The thod of Claim 24, and further
conprising coupling the evacuation device and the fitnent, .and wherein
attachi #y t hehe methodof $haima4: adwregyraHalle faming the packags cemPEEHIPTYaS
attachi ng the,coupled evacuation device and fitnment. 36. The nethod of

Cl aim24, wherein the fitnent is attached to an inside surface of the

f | exi bl 84.packagmethmddfiGaimdRtveram thei ottoheseh] isxoipiel eakateal famn, 3, The
met hod of C aim 24, vlﬂerei n the fitnment penetrates the sheet of flexible
mat eri al . 38?‘nc{rg‘?élli‘?€‘f BY% of A aim24, and further conprising making a hol e

in the 5 exi Phe mdiiess 8laihor4, LeE Girticd GoPEisink todapling 8R. evhbeutior tdeoide of
Claim 24, wherein the fitnent is a port that 1ncludes a valve. 15 40. The
met hod of O aichileafitpgnsr andnwheveineqtinehingi e fdegnicend sttaphingcthe Fveerating

fitment. 41 e . i ! i.on device is
attached to genv-[%n%c{ﬁg‘sermg&rg%héc 318;& %ﬁee:d %&Q%{he&eg’gcg%\égg%%f The net hod of
d ai m 246. whEheirtiatdtaching24,hehersia theafitment Beviaceddorpinsdssurfaeani thg t he

Q'ai m 24, hGPEDIR eSS, AL DB TE B LD PR p.
10 37. The method of Claim 24, wherein the fitment penetrates the sheet of flexible
material.
38.  The method of Claim 24, and further comprising making a hole in the flexible
material for receiving the fitment.
39.  The method of Claim 24, wherein the fitment is a port that includes a valve.
15 40. The method of Claim 24, wherein the evacuation device is attached to the fitment.
41. The method of Claim 24, wherein the evacuation device is attached to an inside
surface of the flexible package.
42.  The method of Claim 24, wherein attaching the evacuation device comprises
seaming the evacuation device into a seal of the flexible package.

20 43.  The method of Claim 24, wherein the evacuation device is a dip strip.



