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| NVENTI ON The present invention relates to bags commonly used to contain
and di spas@ondsiévari ous itens, and nore particularly to brgpUR@vIoEEF an
integral closure system 15 BACKGROUND OF THE | NVENTI ON Bags, particularly
fl exi bl e bags, are often nmade of conparatively inexpensive polyneric

mat eri als. Such bags have been w dely enpl oyed for contai nnent and/or 20
di sposal of various itens and/or materials. As utilized herein, the term
"flexible" refers to materials which are capable of being flexed or bent,
especiglly repeatedly, since they are conpliant and yieldable in response
to externally applied forces which ordinarily occur during the use of the
bag. Accordingly, "flexible" is substantially opposite in neaning to the
terms "inflexible", "rigid" or "unyielding" in response to external forces
normal [y 25 occurring in uBAG VATH EXRENSIBISE HLCNDILES whi ch are flexible,
therefore, nay be altered in shape and structure to accomodat e external
forces and to conformto the shape of objects brought into contact with
them wWthout losing their integrity. For exanple, flexible bags may be
used as liners for durable trash cans. For purposes of storing or disposing
of materials contained in erX|dﬂ§l£bQ§lN§gﬁﬁﬂgﬂﬂ 30 techni ques to close
the bag are known in the art. For exanple tmﬁst ti es have been comonly
utilized. Howe ti.es ent arate fromthe trash
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or acci de%ﬁéds&itéﬁm 6Rd b partiifly foWa! ?& hzimﬁéalhﬁq @gﬁﬂQﬂos%ic‘é"é yanad great
success in providing secure closure of bags. Another technique known in the
art 145to use sinusoidally-shaped edges at the opening 35 of the bag.

These edges can be overl appy

illustrated in U S Pat. Ro: >4 ‘ ’ ;

Greyvenstein. However, the S|nu30|dal 1 VE)01/98161 PCT/ USO01/ 19235 5 edges

whi ch are to becone the handl es drape unevenly over the top of any durable
Bags, particularly flexible bags, are often made of comparatively inexpensive

polymeric materials. Such bags have been widely employed for containment and/or
20  disposal of various items and/or materials. As utilized herein, the term “flexible” refers to
materials which are capable of being flexed or bent, especially repeatedly, since they are
compliant and yieldable in response to externally applied forces which ordinarily occur
during the use of the bag. Accordingly, “flexible” is substantially opposite in meaning to
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the terms “inflexible”, “rigid” or “unyielding” in response to external forces normally
25  occurring in use. Materials and structures which are flexible, therefore, may be altered in
shape and structure to accommodate external forces and to conform to the shape of objects
brought into contact with them without losing their integrity. For example, flexible bags
may be used as liners for durable trash cans.
For purposes of storing or disposing of materials contained in flexible bags, several
30 techniques to close the bag are known in the art. For example, twist ties have been
commonly utilized. However, twist ties require a component separate from the trash bag,
i.e., the twist tie itself. This separate component may become lost or accidentally discarded.
Also, twist ties have not achieved great success in providing secure closure of bags.
Another technique known in the art is to use sinusoidally-shaped edges at the opening

35  of the bag. These edges can be overlapped and tied together to form handles, as illustrated

in U.S. Pat. No. 5,246,110, issued Sept. 21, 1993 to Greyvenstein. However, the sinusoidal
1



contai ner which the flexible bag may Iine. This provides an uneven and
unsightly appearance while the flexible bag is in use. Furthernore, the
stretch ohapnaedieri stics of the material form ng the handperisotypiscal |y
equi valent to that form ng the balance of the bag. This prevents the
handl es frompreferentially straining during the tying procedure and 10
providing a nmeans of closing the bag which is easy to use. Yet another
techni que known in the art is to provide a drawstring at the top

circunference of the bag as illustrated in U S. Pat. No. 4,778, 283, issued
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20 The present invention provides a closure for a flexible bag which is easy to use,

integral with the bag, and utilizes preferred material properties of the bag.

SUMMARY OF THE INVENTION

25 The present invention is a bag having at least one sheet of flexible material assembled
to form a semi-enclosed container. The container has an opening defined by a periphery.
The bag has a fill direction generally perpendicular to the opening. The bag has a closure
zone juxtaposed with the periphery. The closure includes a first region and a second region.
The first region undergoes a substantially molecular-level deformation and the second
30 region initially undergoes a substantially geometric deformation when the sheet of flexible
material is subjected to applied tensile forces. The closure zone of the bag is extensible in
the fill direction in response to such tensile forces. The tensile forces may be applied

generally paralle] to the fill direction.

35 BRIEF DESCRIPTION OF THE DRAWINGS
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cl osed, enpty condition. Fig. 2 is a fragnentary illustration of one
polynmeric filmmaterial of the flexible bag in a substantially untensioned
conditi owod09fisy. 3. is a fragnmentary illustration of theCpokywmeeisc fil m
of Fig. 2 in a partially tensioned condition. Fig. 4 is a fragnentary
perspective viewof Fig. 2 in a yet nore tensioned condition. Fig. 5is a
fragnentary top plan view of anot her enbodi nent of sheet material usable
in the present invention. 15 Fig. 6 is a fragnentary top plan view of the
sheet material in Fig. 5in a partially tensioned condition. Fig. 7 is an
alternative enbodinent of the bag of Fig. 1. Fig. 8 is an alternative
enbodi nent of .t he bag of Fig, c1.42 TAl L SCRI PTI OF_THE | LON
g, 1 depi ot Erieanpa AP Bi0eSHGEE b ERoRRT Y gt R g Do 1 &

i nvent i onclobE enp@@cdiflii@ds0 has an opening 12 defined by a periphery 14.
Opposite the opening 12 is the bottom 16 of the bag 10. Al't hough a bag 10
havi ng only oH&e. dpeni firgmentdry iflustigien af edg polymesc fbmgpaenaipidbetetinlgtbaBags
10 havi ng.npr n.,one,_openin . of |ike or unequal sizes may be
enconpassgﬁaﬁﬁﬁk&lap%gn@ggg%x% n%ﬁlnpresent invention. Internediate the
openi ng 12 andig. bmtik aMidmedtatyhBlub@gtiohOof thet fistyledy fMin 6MBighAYinlH partially
Juxtaposed with the opening 12 are integral closures for closing the bag
10. The &nepueésondijotul |y seal the bag 10 to prevent |oss of contents or
simply | oosel y.segal _th 0.10..t o m ni-my.ze .l 0ss. of cont.ents fr t he
bag 10 dur: ng i dina Y BBt uddi Pk P 2p ST BorS R e
integral wthFhe igadiabhdntary top Slah QTcRESE Sidthel ehbolihemt bhshepedetial wsabker i al
of the bag 10 and does not change in construction fromthe body of the bag
10.  Accoimlibggrgsent ipventioni es, drawstring cl osures, interlocking strip
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bag 10 i stdmdpc@boddigai.bl e material and includes a bag 10 body forned from
a piece of flexible material folded upon itself along a fold |line and
bonded to it s&lg 74 angltemafévesaahnsdiment of &retbagtod Figder st ood that the bag 10

coul d Fig. 8 is an alternative embodiment of the bag of Fig. 1.

20 DETAJLED DESCRIPTION OF THE INVENTION

Fig. 1 depicts one embodiment of a bag 10 according to the present invention. The
bag 10 also has an opening 12 defined by a periphery 14. Opposite the opening 12 is the
bottom 16 of the bag 10. Although a bag 10 having only one opening 12 is illustrated, it is

25  contemplated that bags 10 having more than one opening 12 of like or unequal sizes may be
encompassed within the scope of the present invention. Intermediate the opening 12 and
bottom 16 of the bag 10 is the body of the bag 10.
Juxtaposed with the opening 12 are integral closures for closing the bag 10. The
closures may fully seal the bag 10 to prevent loss of contents or simply loosely seal the bag
30 10 to minimize loss of contents from the bag 10 during ordinary use. As used herein, a
closure is considered integral with the bag 10 if it is formed entirely from the parent
material of the bag 10 and does not change in construction from the body of the bag 10.
Accordingly, twist ties, drawstring closures, interlocking strip closures, and mechanical

seals are not considered to be integral closures.



be fol ded al ong other fold |lines and bonded al ong other seanms as well.
Alternatively, the bag 10 may have a unitary construction. The bag 10 can
al so be ooost/ssi6t ed froma 10 continuous tube of sheet naPeTadl/B235 t her eby
elimnating the side seans and having a bottom 16 seamin place of the
bottom 16 fold line. It is contenplated that the bags 10 according to the
present invention may be of various sizes dependi ng upon the ultimate

i ntended use. For exanple, the bags 10 according to the present invention
may have a volune of only a few cubic centineters 15 and be usable for
storing pills, Iedierembasimentmoeending toigyl, thhbagh i@ is madeetBexdblagnaterialhad
present invenil hay vplune of s . Liter d.be u
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Whi | e bags 10 having a constant cross section are illustrated, it is to 20

be under sbedeldedatongpier folddines and bondedcaleng other s9as1s asrwell-nAltgmatvely s the n
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t hat bags 10 having an angl ed construction with cross sections disposed in
acute angotteir l6spamiivpkpe pt the battomd 6tipldiline. pl ane of the opening 12 are
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pl ane of the ope I'recti Irrectron 24 is
gener al | y vifi@usdiiz@C Hégdading ¥hunC theC@fibRR sntéddedadde dFbo erdifiple) tHeebapgeth f rom
the bag 10. O course, it is to be understood that contents will not
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represents ncipal di'rection t he

bag 10. Raglisahtlifvaion emngi lakt arvolignd ffseléral lildis atieaRaRé fwhestidgeashageilo i s
open is the transverse direction. Wien the bag 10 is in a flat, closed
condi ti onas Y4d Wasten8i¢er se direction lies within the plane of the bag 10.

While the figuras (Ll sty ol e Achag (0 axl B8 AAenerAlhiy SLLALIN nRETENer Y
alg ag o“h 4 da y-lelapecF

14, it is 35 recognirze avl ng s nusoi
peri pheri gsctidhefkovway 100 Wheledags 10 Aawy B L6883 trd3CTéduon bird ARi3Ratdd, it is to

Si nusoi dal | y- shaped peripheries are used to provide handles for cross-tying
t he openi he understood that bags 10 of variable cross section are included within the scope of the
present invention. While the illustrated bags 10 have cross sections at any point throughout
the depth of the bag 10 which are parallel to the plane defined by the opening 12, it is to be
understood that bags 10 having an angled construction with cross sections disposed in acute
angular relationship relative to the plane of the opening 12 are encompassed by the present
25 invention as well.

Perpendicular to the plane of the opening 12 is the fill direction 24. The fill
direction 24 is generally the direction in which contents are added to and/or removed from
the bag 10. Of course, it is to be understood that contents will not necessarily be added to
or removed from the bag 10 in a direction exactly coincident and parallel the fill direction

30 24, but instead the fill direction 24 represents the principal direction of filling or emptying
the bag 10. Radially perpendicular to the fill direction 24 when the bag 10 is open is the
transverse direction. When the bag 10 is in a flat, closed condition, the transverse direction
lies within the plane of the bag 10.

While the figures illustrate a bag 10 having a generally straight periphery 14, it is

35 recognized that bags 10 having sinusoidally-shaped peripheries are known in the art.
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of the bag 10 together to provide closure. If a bag 10 having a periphery
14 other than that illustrated by the figures is selected, the fil

di recti owQ@41/986t aken perpendicular to the cross secti onPof/Ushie1okasg 10

whi ch occurs at the point of the periphery 14 closest to the bottom 16 of
the bag 10. 10 As used herein, the closure zone 26 is a region of the bag
10 juxtaposed with the periphery 14. The closure zone 26 is extensible in
a direction generally parallel to the fill direction 24. The cl osure zone
26 conprises a region of the bag 10 which is extensible in_ response to
appl i etl t 8imisdidaltyoslinpsd penphsricaard ysed thprayideshangdles dorecross-tying @e oaewng dégr ee

of elastig.,extensibility than,regions,of, th ag 10 not, compr,sir h

cl osure Z8ﬁ@e§€gr@§o d%?r\e/tf) 5’5?‘9(,16 flﬁ%urg.l ggaul?aeg ﬁ)olﬁae\g’%a R%rép%%ﬁ%?*hﬁ% &%P;haio to
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trash receptacle in the kitchen. A larger bag 10 wll typically require a

great er chessionef fnleagl) whichrodeurs pbthemotyef theepesipbeiynidh closest totthe befiam 160.
The cl osurFIZ%neIBG may be extensible in either of two perpendicul ar
directi on8 1%i%8 ' wi thin the plane of the bag 10, although the primary
directipon of exnsanrsd hetdid, thé slog@aeiont 2% is A0epidhalflthé bhfeofjikthpsied eath @B 24.
Exam ning the closure zone 26 in nore detail, in a preferred enbodi ment,
the cl ospew@phesné4.2@he shgshes: zing 26 is cuiensiblebas dirrstiop gpngigllyl parelielitadhgEl 10.
However, it is t e recogni z t hat . the cl.osu zone ed Dot .. .
conp! ot el JritRe s ARESLTREA bR orrstbf xS L b Ry 0 EpREE R fhsolern
cl osure zeiBor® tHRYpRstPicARlk forédsUrTalpottintdf, tRPPRS@E A6 DEMRs @fcald debreeltTg
10. In such an enbodi ment, preferably the closure zone 26 cunul ati vel
subt ends alastioteatengibilitgGham regiongylof £h¢ dxgelt0 globonwrisgetheacippyrp sgmfglﬁ;e

for small er ba . Basically,,, the closure, zo 6 ed only subten
enougﬁ?of %ﬁfgra r (]:tg?n‘c ?%’ﬁ%ezol% %%rhrﬁst W?,ro’SFlaF?@f gﬁll %0 es"F?tg‘B‘?%ﬁaﬂﬁ egass%f:or
cl osi ng t BeichaBiliPfor Bbag Tooksl ab 8 tpfiedlarakkycep@url ih ¥hdlkivitdad Ariye®ag 19ach
of the sectors. In such an enbodi nent, each sector of the closure zone 26

may 30 f umdH itancallydegiernie arcater lostrgerone Ré i omlgt tar bridgeshe apefiies 15 pf theduki zed

extension parallel to t fill directian a tying t.o ot her t.ors of
The- ot oot B IBr st rrbbanty be EsFEhE R el et Wt a1 Ping
of the bagithth wigliimecede Bat 10Cal@RM n_alhét yriﬁxlg@mécab@ off Bx®RnsiBilite Gt gedBrally

I nNter nedl a

parallel the fill direction 24. Suc te portions of the bag 10
may b@0 r phuatlehbe fillidwestiem2d.bl e or extensible in a circunferenti al

direction geneﬁi?é&}/nh?g rtﬁ‘e!, I(: olsul;[ehzeones% RE"h rge(ie¥ai1];4inoe]; ptre errg@ %mjb(())dirr?ent, the

closure zone 26 completely circumscribes the opening 12 of the bag 10. However, it is to

be recognized that the closure zone 26 need not completely circumscribe the opening 12 of
the bag 10. For example, the closure zone 26 may subtend a plurality of opposed sectors of
25  the bag 10. In such an embodiment, preferably the closure zone 26 cumulatively subtends a
total of 180°, although a lesser closure zone 26 will suffice for smaller bags 10. Basically,
the closure zone 26 need only subtend enough of the circumference to form two, or more if
desired, handles for closing the bag 10. This total is preferably equally divided between
each of the sectors. In such an embodiment, each sector of the closure zone 26 may
30  function independently of the others and form a handle for localized extension parallel to
the fill direction 24 and tying to other sectors of the closure zone 26. Between sectors of
the closure zone 26 are portions of the bag 10 which need not be generally extensible in a
direction parallel the fill direction 24. Such intermediate portions of the bag 10 may be
relatively inextensible or extensible in a circumferential direction generally parallel the

35  periphery 14 of the bag 10.



WO 01/98161 PCT/US01/19235 5 Preferably, the closure zone 26 is optionally
spaced apart fromthe periphery 14 in the fill direction 24 towards the
bott om 18vobi/vd1el bag 10. This spaci ng provides a peri phepal/Usar®233

adj acent the periphery 14 of the bag 10. The peripheral zone 28 is

di sposed between the periphery 14 of the bag 10 and the closure zone 26.
The peripheral zone 28 has less extensibility in the fill direction 24
than the closure zone 26. Preferably, 10 the peripheral zone 28

circumnscri bes the her 14 of the bag ver oted ., above with
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52 includes a "str istinct region used _herei n,

the téPm: ce%t+la~?t?fab3€'11ﬁ= fmﬂq “f‘é?% hasqgrfs SHusqid %ef @@Aﬁ%ﬁﬂeglﬂi‘re?hiag?’at ed
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pr edet er n provi et naterla wth an
el astic-1li ke b@l&ﬁamng to Figs. 2-4, materials such as those illustrated and described herein as

suitable for use in accordance with the present invention, as well as methods for making
and characterizing the same are described in cemmonly assigned U.S. Pat. No. 5,518,801,
25  iss. May 21, 1996 to Chappell et al., incorporated herein by reference. Such materials are
suitable for the closure zone 26, as well as potentially suitable for the body of the bag 10
according to the present invention. Particularly suitable materials include linear low
density polyethylene having a thickness of 0.003 + 0.001 centimeters available from the
Heritage Bag Company of Atlanta, Georgia or from the Clorox Company of San Francisco,
30  California may be utilized.
Referring now to Figs. 2-4, sheet material 52 includes a "strainable network" of
distinct regions. As used herein, the term "strainable network" refers to an interconnected
and interrelated group of regions which are able to be extended to some useful degree in a
predetermined direction providing the sheet material 52 with an elastic-like behavior in

35  response to an applied and subsequently released elongation. The strainable network
6



35 response to an applied and subsequently rel eased el ongation. The
strainable network 6 WD 01/98161 PCT/US01/19235 5 includes at |east a
first regvon/ennd a second regi on 66. Sheet material 52PCnUbudmss3sa
transitional region 65 which is at the interface between the first region
64 and the second region 66. The transitional region 65 will exhibit
conpl ex conbi nati ons of the behavior of both the first region 64 and the
second region 66. It is recognized that every enbodi ment of such sheet
materials 52 suitable for use in accordance with the present 10 invention
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substantial |y |inear, extendin contlnuousl% in a direction substantially
par al 28| esist'he of tngheetimpicaiel 3% wdiilsfthe spsondaws 67ds spbsigntighy pamghelitorthe

region 64, A3%eA a&ls38h oF (Pl URatElia 330 el BRS 1RAGEOARis HFFE 6t reglOF
A 64, the width of the first region 64, is from about 0.01 inches to about 0.5 inches, and
more preferably from about 0.03 inches to about 0.25 inches. The second regions 66
have a first axis 70 and a second axis 71. The first axis 70 is substantially parallel to the
25  longitudinal axis of the sheet material 52, while the second axis 71 is substantially
parallel to the transverse axis of the sheet material 52. Preferably, the second axis of the
second region 66, the width of the second region 66, is from about 0.01 inches to about
2.0 inches, and more preferably from about 0.125 inches to about 1.0 inches. In the
preferred embodiment of Fig. 2, the first regions 64 and the second regions 66 are
30  substantially linear, extending continuously in a direction substantially parallel to the
longitudinal axis of the sheet material 52.

The first region 64 has an elastic modulus E1 and a cross-sectional area A1l. The

second region 66 has a modulus E2 and a cross-sectional area A2.
In the illustrated embodiment, the sheet material 52 has been "formed" such that

35 the sheet material 52 exhibits a resistive force along an axis, which in the case of the
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second region 66 has a nodulus E2 and a cross-sectional area A2. In the
illustrated enbodi nent, the sheet material 52 has been "formed" such that
35 the siwevsaterial 52 exhibits a resistive force al ongp@nuax®z3iswhi ch in
the case of the 7 WD 01/98161 PCT/US01/19235 5 illustrated enbodi nent is
substantially parallel to the |ongitudinal axis of the web, when subjected
to an applied axial elongation in a direction substantially parallel to the
| ongi tudi nal axis. As used herein, the term"forned" refers to the creation

of a desired structure or geoneprétupon a sheet material 52 that wl|
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second reghtefxs 66 include a plurality of raised rib-like elenents 74. The
rib-like elements 74 may be enbossed, 30 debossed or .a conbi nation thereof.
The ri2h-1i ke eMsatkosdssforsopaing srchi sheet mataria]sop2 asplyl 78 the present invention

include, but are not limited to, embossing by mating plates or rolls, thermoforming, high

pressure hydraulic forming, or casting. While the entire portion of the web 52 has been
subjected to a forming operation, the present invention may also be practiced by
subjecting to formation only a portion thereof, e.g., a portion of the material comprising

25  the bag body 10, as will be described in detail below.
In the preferred embodiment shown, the first regions 64 are substantially planar.
That is, the material within the first region 64 is in substantially the same condition before
and after the formation step undergone by web 52. The second regions 66 include a
plurality of raised rib-like elements 74. The rib-like elements 74 may be embossed,
30  debossed or a combination thereof. The rib-like elements 74 have a first or major axis 76
which is substantially parallel to the transverse axis of the web 52 and a second or minor
axis 77 which is substantially parallel to the longitudinal axis of the web 52. The length
parallel to the first axis 76 of the rib-like elements 74 is at least equal to, and preferably
longer than the length parallel to the second axis 77. Preferably, the ratio of the first axis



which is substantially parallel to the transverse axis of the web 52 and a
second or mnor axis 77 which is substantially parallel to the

| ongi t udiw@bl/gsabs of the web 52. The length parallel to papURBIV®R3SaxXis 76
of the rib-like elenents 74 is at |east equal to, and preferably |onger
than the length parallel to the second axis 77. Preferably, the ratio of
the first axis 8 WO 01/98161 PCT/US01/19235 5 76 to the second axis 77 is
at |east about 1:1 or greater, and nore preferably at |east about 2:1 or
greater. The rib-like elenents 74 in the second region 66 nmay be separated

from ohe 7@trothasecan axist U ivatileastaheut 1ot ef siealst.\andmpse prajerablyeat dqaghahions 74
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region 66, theTge ¢iadtebgivhlol HAE atshffacephigagthOD1 Absstthen WRikubRE@pethlength,
encountering the force wall. Suitable techniques for neasuri nguthe
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conposition. The nethod for determ ning the Poisson |ateral contraction

ef f ec0 of the fisesioni4, owie peeldrallii@t laastabeutrd e grastedepn hakef the fiptt regien
above-ref gﬁ,eartlncde r%ogtn;gre ?é)o\iyef‘ at least about 70% greater than that of the first region 64. In
general, the greater the surface-pathlength of the second region 66, the greater will be the
elongation of the web before encountering the force wall. Suitable techniques for
measuring the surface-pathlength of such materials are described in the above-referenced

25 and above-incorporated Chappell et al. patent.

Sheet material 52 exhibits a modified "Poisson lateral contraction effect"
substantially less than that of an otherwise identical base web of similar material
composition. The method for determining the Poisson lateral contraction effect of a
material can be found in the Test Methods section of the above-referenced and above-

30  incorporated Chappell et al. patent. Preferably, the Poisson lateral contraction effect of
webs suitable for use in the present invention is less than about 0.4 when the web is
subjected to about 20% elongation. Preferably, the webs exhibit a Poisson lateral
contraction effect less than about 0.4 when the web is subjected to about 40, 50 or even
60% elongation. More preferably, the Poisson lateral contraction effect is less than about

35 0.3 when the web is subjected to 20, 40, 50 or 60% elongation. The Poisson lateral
9



30 incorporated Chappell et al. patent. Preferably, the Poisson |ateral
contraction effect of webs suitable for use in the present invention is

| ess t hawabowti6eD. 4 when the web is subjected to about 2P¢i/Esargais on
Preferably, the webs exhibit a Poisson |lateral contraction effect |ess

t han about 0.4 when the web is subjected to about 40, 50 or even 60%

el ongation. More preferably, the Poisson |ateral contraction effect is |ess
t han about 35 0.3 when the web is subjected to 20, 40, 50 or 60%
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the direction of applied axial ongation, D, indicated by arrows 80, is
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ext ensi onehmﬁ/g@g)thé}mgggnIah@aw@hn@étloﬁrw@bt material 52 is subjected to an
applied axial elongation, D, indicated by arrows 80, the first region 64
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indicated by arrows 80, the first region 64 having the shorter surface-pathlength, L1,
provides most of the initial resistive force, P1, as a result of molecular-level deformation,
to the applied elongation. In this stage, the rib-like elements 74 in the second region 66
25  are experiencing geometric deformation, or unbending and offer minimal resistance to the
applied elongation. In transition to the next stage, the rib-like elements 74 are becoming
aligned with (i.e., coplanar with) the applied elongation. That is, the second region 66 is
exhibiting a change from geometric deformation to molecular-level deformation. This is
the onset of the force wall. In the stage seen in Fig. 4, the rib-like elements 74 in the
30  second region 66 have become substantially aligned with (i.e., coplanar with) the plane of
applied elongation (i.e. the second region 66 has reached its limit of geometric
deformation) and begin to resist further elongation via molecular-level deformation. The
second region 66 now contributes, as a result of molecular-level deformation, a second
resistive force, P2, to further applied elongation. The resistive forces to elongation

35  provided by both the molecular-level deformation of the first region 64 and the
10



exhi biting a change from geonetric deformation to nol ecul ar-1|eve
deformation. This is the onset of the force wall. In the stage seen in
Fig. 4, ™weorddiel i ke el ements 74 in the 30 second regi on BET/awe19pascome
substantially aligned with (i.e., coplanar with) the plane of applied
el ongation (i.e. the second region 66 has reached its limt of geonetric
deformation) and begin to resist further elongation via nol ecul ar-1| evel
deformati on. The second region 66 now contributes, as a result of

nol ecul ar-1 evel deformation, a second _resistive force to further
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first and second regions 66 provide a conbined total resistive force PT to
the applied elongation, D, generaph{y f g the equation: PT=(Al1XE1xD)
+ (A2xE2x| L1+D-L21) L1 L2 20 Thei)i Al gation occurring while in the
stage corresponding to Figs. 2-3, Dbefl[dre reaching the stage depicted in
Fig. 4, is the "available stretch"” of the formed web material. The
avai l abl e stretch corresponds to the distance over which the second region
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exceeds the surface-pathlength L1 in the first region 64 and the

conposi tion of the base film The termavailable stretch is not intended

toinply alimt to tﬁ}q«_e jgpg%tl mgch(gae(ﬂf%ﬂfﬁjﬁerd% esent invention
may be
L1 L2

20

The maximum elongation occurring while in the stage corresponding to Figs. 2-3,
before reaching the stage depicted in Fig. 4, is the "available stretch" of the formed web
material. The available stretch corresponds to the distance over which the second region
66 experiences geometric deformation. The range of available stretch can be varied from

25  about 10% to 100% or more, and can be largely controlled by the extent to which the
surface-pathlength L2 in the second region 66 exceeds the surface-pathlength L1 in the
first region 64 and the composition of the base film. The term available stretch is not
intended to imply a limit to the elongation which the web of the present invention may be
subjected to as there are applications where elongation beyond the available stretch is

30  desirable.

When the sheet material 52 is subjected to an applied elongation, the sheet
material 52 exhibits an elastic-like behavior as it extends in the direction of applied
elongation and returns to its substantially untensioned condition once the applied
elongation is removed, unless the sheet material 52 is extended beyond the point of

35  yielding. The sheet material 52 is able to undergo multiple cycles of applied elongation
11



subjected to as there are applications where el ongation beyond the

avail able stretch is 30 desirable. Wien the sheet material 52 is subjected
to an appvoed9ssbongati on, the sheet material 52 exhibitspanusdizarweisc-1i ke
behavior as it extends in the direction of applied elongation and returns
to its substantially untensioned condition once the applied elongation is
renoved, unless the sheet material 52 is extended beyond the point of 35
yi el ding. The sheet material 52 is able to undergo multiple cycles of
applied elongation 11 WO 01/98161 PCT/ USO1/ 19235 5 without losing its
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preferred length to width ratio of from about 5:1 or greater.

The depth and frequency of rib-like elements 74 can also be varied to control the
available stretch of a web of sheet material 52 suitable for use in accordance with the
present invention. The available stretch is increased if for a given frequency of rib-like

25 elements 74, the height or degree of formation imparted on the rib-like elements 74 is
increased. Similarly, the available stretch is increased if for a given height or degree of
formation, the frequency of the rib-like elements 74 is increased.

| There are several functional properties that can be controlled through the
application of such materials to flexible bags 10 of the present invention. The functional

30 properties are the resistive force exerted by the sheet material 52 against an applied
elongation and the available stretch of the sheet material 52 before the force wall is
encountered. The resistive force that is exerted by the sheet material 52 against an
applied elongation is a function of the material (e.g., composition, molecular structure
and orientation, etc.) and cross-sectional area and the percent of the projected surface area

35  of the sheet material 52 that is occupied by the first region 64. The higher the percent
12



formation, the frequency of the rib-like elenments 74 is increased. There
are several functional properties that can be controlled through the

appl i cat ivomoo9sisuch materials to flexible bags 10 of the perEs19235vent i on.
The functional 30 properties are the resistive force exerted by the sheet
material 52 against an applied elongation and the available stretch of the
sheet material 52 before the force wall is encountered. The resistive
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patent provide the performance_advantages of the present invention when
f or med? i ntesistace da celepgation neraxhiied ass thenentite cshegll Baipaigh S2other ydergoeesent

i nventi ONinolecular-level deformation. Accordingly, sheet materials 52 of the type depicted in

Figs. 2-4 and described in the above-referenced and above-incorporated Chappell et al.
patent provide the performance advantages of the present invention when formed into
closed containers such as the flexible bags 10 of the present invention.

25 Sheet materials 52 useful in accordance with the present invention such as those
depicted in Figs. 2-4 exhibit a three-dimensional cross-sectional profile wherein the sheet
material 52 is (in an un-tensioned condition) deformed out of the predominant plane of
the sheet material 52. This provides additional surface area for gripping and dissipates
the glare normally associated with substantially planar, smooth surfaces. The three-

30  dimensional rib-like elements 74 also provide a "cushiony" tactile impression when the
bag 10 is gripped in one's hand, also contributing to a desirable tactile impression versus
conventional bag 10 materials and providing an enhanced perception of thickness and
durability. The additional texture also reduces noise associated with certain types of film

materials, leading to an enhanced aural impression.
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25 Sheet materials 52 useful in accordance wth the present invention such
as those depicted in Figs. 2-4 exhibit a three-di nensional cross-sectional
profil e whepedsiet he sheet nmaterial 52 is (in an un-tensi papgsconedsti on)
def ormed out of the predom nant plane of the sheet material 52. This

provi des additional surface area for gripping and dissipates the glare
normal |y associated with substantially planar, snDoth surfaces. The three
30 dinensional rib-like elenments 74 al so provide a "cushiony" tactile

i npression when the bag 10 is i pped in one's hand, also contributing to
a desifable ta@wtﬂéeu §ﬁ1101ﬁe‘%léd% 0t foreyng dh bessanaterigl Mty Aaver PRFEeeANd
provi.di N9l *Séns% ?bl@%?eé)et in0the direée*ﬂ{ HUAGSS, 2 %%eﬁ?]&é&h'lhttﬁe *L%d ar
addltlona ure al' SO reduces ndi Se associ a certain of film
mat eri al s dleB@@ﬂ Mg the addte@Biteoted dClappall dt rglr paishtond J;Bmmmnga.é@fghed U.s.

PCT/ US01/ 19235 5 Sui tabl e mechani cal net hods of form ng the base materi al
into a weBaknt MNeel.650Atbr isanedsiuly B2, a9 forthey emen afhAngdersere st alnvibait i on
are wel | r f orenenti oned Chappel
et al. ? %ﬂggofé%%“cﬁna} %/ﬁl%gb ngo@g@%ﬁ)&%g bgr}?itek‘%ch 650, 214, issued July
22, 19@7 in t hRARMIRS nOW t&&"ig?:15§@tfhele1§at%l‘ns, fot HiEst afid S ke ik £18o BE &
hereby incorporated herein by reference. 10 Referring now to Fig. 5, other

patterns eBblayed 86 sheel magsistid @gﬁabl«Psfoessechmré@n%émtléFbmn_isc;S@at Byeriet

mat eri al s far; CQr; nt
The sheet Tf%rétsgéglta ‘lg L 59 8 %%ﬁwnﬁ fq}lﬁf’% 3193& %étﬁg%hﬁtt %’ig?%()ﬁd}&?lengﬁgned
condi t i onshebh@atatae sl hﬁamé icahtedide) aslohpiudigd) teetiterl i@ s whithl i® agbtruﬁnaaho

centerline, which is also referred tg hereinafter as an axis, |ine
di r ect i onheemagigrasan pen diper arcdivgetionile} and aasyense Arlatarpli C@ﬂterlalewh&hs}@

refer N ? d taﬁo r}%{z‘f‘t‘eg% th%felr?q% e?gs %ﬁ'a?ds |1an %ecﬁf){x]a%t" Fhe t;lg VJFC céﬂi‘ ﬂﬁ erse

centerline pendicul a e’longitu cen i ne
“L". Mat eI"Ta|1§g@fera{llilepérpﬁﬁhcwtﬁﬁbQh@%ﬂgﬁtu&in@Bcen’ﬁerﬁn@FB" dmmd@@df the tg eat er
detail in the aforenentioned Anderson et al. atent. As discussed above

wi th regadepieedmn §igs. 3-6mre dprseibedrin Eentar detail imhe gegmgntionsd Aqnderson ghtle
net wor k" 8£ stinct regions. The strainable network includes a plurality
of first eglons 64 and a plurality of second regions 66 which are

visual l'y di stl gt disc@Redndovanatihesgar®neerigenbes,i sheet hatdriid INehdleRs a
tran5|t|onal i:ons 65 which are located at the interface between the

first 20 egi ﬁ??énaé’ ool eoks distned regignondhe straimpile mekvpsk incudas & plyrading
first regions 64 and a plurality of second regions 66 which are visually distinct from one .
another. Sheet material 52 also includes transitional regions 65 which are located at the
interface between the first regions 64 and the second regions 66. The transitional regions
65 will exhibit complex combinations of the behavior of both the first region 64 and the
25  second region 66, as discussed above.
Sheet material 52 has a first surface, (facing the viewer in: Figs. 5-6), and an
opposing second surface (not shown). In the preferred embodiment shown in Figs. 5-6,
the strainable network includes a plurality of first regions 64 and a plurality of second
regions 66. A portion of the first regions 64, indicated generally as 61, are substantially
30 linear and extend in a first direction. The remaining first regions 64, indicated generally
as 62, are substantially linear and extend in a second direction which is substantially
perpendicular to the first direction. While it is preferred that the first direction be
perpendicular to the second direction, other angular relationships between the first
direction and the second direction may be suitable so long as the first regions 61 and 62

35 intersect one another. Preferably, the angles between the first and second directions
14



65 wi Il exhibit conplex conbinations of the behavior of both the first
region 64 and the 25 second region 66, as discussed above. Sheet nateri al
52 has awopsesisurface, (facing the viewer in Figs. 5-6),Ppa@ntisamo2ifpposi ng
second surface (not shown). In the preferred enbodi mrent shown in Figs. 5-6,
the strainable network includes a plurality of first regions 64 and a
plurality of second regions 66. A portion of the first regions 64,

i ndi cated generally as 61, are substantially 30 linear and extend in a
first direction. The remaining first regions 64, indicated generally as
62, ar& sudngesfiomeabiopt #5eaboaindSexwvishd0 being theavent peifereast | bie intersention

subst anti al.l rpendicul ar to the first direction. .\\Wile..it is preferred
That the £F MG PRI TBERR B 6% BrbaR oty wiRek WantlerGinea Fufle st her
angul ar  r pd QAFEBES RELWERNThE BRohd Fsions@er ection and the second direction
may be suitable so Iong as the first regions 61 and 62 35 intersect one

anot her. Pref ePsdemably He widil 68 obthevissiregivas b isfromradpovied 6 hinchies tecatiovhs 14
WD 01/98161 PCT/ US04/ 19235 .5 ranges fr out 45 to t 135, . with 90

bel g ¢ he OolEies At PPEPrefitably S kOO0 Bihes R abPnrEeS indhfd Bk Veng 6
forns 8 beurdandth dimehssHsaer Y RR3BEIBMA b4 fRy B3 siffatlié. IBedause WRifE regiohs et el y
surrounds the second regions 66. Preferably, the width 68 of the first
regi ons 641ijagd62cme abrpendioulanto onstraethes and oqitally Gpscedriphd sthe spepngoegions
pr ef er abl rom about .0.03_j nches t.0 about .0.25 inches. ver 10
N Gt o nEALRENS SR ey HoEVRS ot SV R Bl Rl S B Bl
first regingRspdhepRded %y%&ngﬁlrﬁp%déﬁéﬁillgrbét&eé}ﬂ ehe MRl Rk B (b @bt Yhépaced
apart, the Second regions 6 ave a square shape. However, other shapes

for the sebgmdentefilnfiGtregiansAliandifi2ewidntespeiyo bee ansiihery ddelsgcadangiony t he

spaci b en fir regi ons,64. and/qr. the .align t _of the first
egi ond ePbJRee agmiah ALakER PR R e i 14 BOTRA el 16
have a fi kst loaxitedid8l 06 o tHRCHEH thadiiad 581 whilBahd kédvhd aXisS7T @ kfbstantially

substantially parallel to the longitudinal axis of the web material 52,

whi | e t hepswebelid theiransyerse gxis i sheavieh miateyial phr Bhe Brst ragiqusdsthaze ey glagiéc axi s

of the web erial 52. The first. regipns have ;an el asti nmodu] us . El
ond' o or oS MBLETED pal s, RS apltoRi, WY BTG il PBEa ARehE 26 i B Hlabfe

nodul us EZq@nHis®E2cdndSScrefcdeb@dial ahe@. A2. 20 I n the enbodi nent shown in
Figs. 2-6, the first regions 64 are substantially planar. That is, the

mat er 2&l  wi t hi Ao theenfiodgnent shpvom in Bigs.i2s6,the Sunbsacaonsiodlargy subliantialieplenaidi t i on

That is, the material within the first regions 64 is in substantially the same condition

t her

before and after the formation step undergone by web 52. The second regions 66 include
a plurality of raised rib-like elements 74. The rib-like elements 74 may be embossed,
debossed or a combination thereof. The rib-like elements 74 have a first or major axis 76

25  which is substantially parallel to the longitudinal axis of the web 52 and a second or
minor axis 77 which is substantially parallel to the transverse axis of the web 52.

The rib-like elements 74 in the second region 66 may be separated from one
another by unformed areas, essentially unembéssed or debossed, or simply formed as
spacing areas. Preferably, the rib-like elements 74 are adjacent one another and are

30  separated by an unformed area of less than 0.10 inches as measured perpendicular to the
major axis 76 of the rib-like elements 74, and more preferably, the rib-like elements 74
are contiguous having essentially no unformed areas between them.

The first regions 64 and the second regions 66 each have a "projected pathlength".
As used herein the term "projected pathlength" refers to the length of a shadow of a
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before and after the formation step undergone by web 52. The second regi ons
66 include a plurality of raised rib-like elenents 74. The rib-1Iike

el ement s Wdomgsi6be enbossed, debossed or a conbinati on thPeT/®661/1973%
rib-like elements 74 have a first or mgjor axis 76 25 which is
substantially parallel to the |ongitudinal axis of the web 52 and a second
or mnor axis 77 which is substantially parallel to the transverse axis of
the web 52. The rib-like elenents 74 in the second region 66 nay be
separated from one another by unfornmed areas, essentially unenbossed or

deboss&d, regionsthaipvqull betrgwady pasallel Hghtarldgrojpeted prthlength effibe firshregione

el enment s a j.acent e an e e t unf or med
area of | éjélaém# ﬁlgﬁ)g@.gﬁtﬁgp%@%gg%a@{tﬁ%%eg ﬁlr%ej{f%%)él r%gaﬁ?jlg@l%lﬁ gor &?eog%éﬁ%?' maj or axi s
76 of the rib- ThkéirelegiBnts hdda saificoputelenstef BT, d8s\thart the sutflcd-pdthlegptBrent s
74 are con;&guous havi ng essentiall% no unformed areas between them The
first reglénef tba seaeadirpgion 66 3Adaesyrdirposebigelly Hay paralleldisjctien adnile the

pat hl ength", . se rei;n . tergy. . jegte . fe t he
Pangt b of Vb dh b gt Gl Wik oS ot B R AGLBARRAN of HeliSoldo i
be t hnewnrdpyorPed &l dt edast atht 15%Neeqe0hes tiad ok Hrengion o4, ilde: prefegibly @gi on
64 and.- the projected pathlength of the second region 66 are equal to one

anot her . Tpagt gbopisI0% ergase than thatolzhe Girdt segion 6d.1ane meash prafarably ¢ deastabeut he
surface-p | en 2 e i.on .6

t opogr aph?@%’l @ffaqléﬂh%n anth 8?1{}18&{}% rg%@ﬁ i%g'n ﬁﬁg‘%rfe{aalt tﬁgyﬁ%;ﬁ%guﬁﬁdcgﬁ aglrllefngﬁ%i oned
condi t i onof egt&maltyion bBEths Urdabs avilHehheelghntoh of e wesbEfdreldhcoRgediy 66 i s
at | east about 15% greater than that of the first region 64, nore

pr ef er abl {hedpreevedlst about 30% greater than that of the first region 64,

ogi ok 6a 1 Bontiesf P s otR reett bPRARIeR spdal Aol By btk

regi on 66arrbWe 8Qrigatigd. své,lik shestidiRligleRwaticonr el tHehBrsyakis iRl 6ff fie rib-like
encountering the force wall. 15 For sheet material 52, the direction of

appl i ed asicaients| ¥nghlis oh dupto thedipetadhaidthp yib-ldte Jomegs THrargjabls. togmgend er
subst anti rRepdi cul.ar t.0 t.he fi . axis 7 he 1. L ke: nts
20Tt PR e JfeclOf sl hiafy odeméRaflunt £ A0 P s R 5
unbend or aligeexehsibcal Wb ssEf ormin a direction substantially perpendicul ar
to their first axis 76 to _allow extension in web 52. 20 Referring now to
Fig. 80 as webRsfrieg Bejte Fig @, eowah 53 ppsubsestatkioan appbed axipbelongtion, D,

indicated by arrows 80 in Figs. 5-6, the first regions 64 having the shorter surface-

pathlength, L1, provide most of the initial resistive force, P1, as a result of molecular-
level deformation, to the applied elongation which corresponds to stage I. While in stage
I, the rib-like elements 74 in the second regions 66 are experiencing geometric
25  deformation, or unbending and offer minimal resistance to the applied elongation. In
addition, the shape of the second regions 66 changes as a result of the movement of the
reticulated structure formed by the intersecting first regions 61 and 62. Accordingly, as
the web 52 is subjected to the applied elongation, the first regions 61 and 62 experience
geometric deformation or bending, thereby changing the shape of the second regions 66.
30  The second regions 66 are extended or lengthened in a direction parallel to the direction
of applied elongation, and collapse or shrink in a direction perpendicular to the direction

of applied elongation.
Various compositions suitable for constructing the flexible bags 10 of the present
invention include substantially impermeable materials such as polyvinyl chloride (PVC),

35  polyvinylidene chloride (PVDC), polyethylene (PE), polypropylene (PP), aluminum foil,
16



indicated by arrows 80 in Figs. 5-6, the first regions 64 having the
shorter surface- pathlength, L1, provide nost of the initial resistive
force, Pwoas9saaer esult of nolecular- |evel deformation, tpCTH60EZNIRIS ed

el ongati on which corresponds to stage |I. Wile in stage |, the rib-1ike
elements 74 in the second regions 66 are experiencing geonetric 25

def ormati on, or unbending and offer mninmal resistance to the applied

el ongation. In addition, the shape of the second regions 66 changes as a
result of the, nove the retjiculated structure forned

i nt er s&ct PPR{SY i(axe Eeﬂan@dGﬂnca‘mP%Eape&cﬁ?ﬁiﬁ‘# WGPy oV elCh e ’{fi\éu@?nflguy
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regi ons 66GIm80 witethes epmddnnmﬂgnskwﬁﬂuamlmt eind edtuoe blenﬁgt‘mwenitd rtheee-

direction paralle] to the direction, of applied elongation,. and | apse or
shrink ind %Slroé‘éft FiBtEtEs: pgﬁalil Qtetrels may (e FIF%@tﬁlQﬁq CORPGHPR Qﬂ?aye of

el ongat i O,y YRN QYHoSRIRARI e P sufiill AlleBiafsor constructing the flexible
bags 10 of %]he present 1nvention i'nclude substantially inperneable

mat eril@él s such Qmse ﬁml desirexy sheetineteriels 5¢ Iamﬁanufﬁﬁumdl 1§x\anmzlé31ﬂlbbemdhhmahlde

PVDC), pol eth P ol opyl en P m_f oi_l
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b
neshes, wovengn nonwovens, or perforated or porous filns
pr edom naifidrl npaking sulihnteags i 1©nalcommetrmalll15r avadlabedbme.d Heat, mnetchameal oh athnsve) naI

structures. _Such terials nmay.conprise a single co o) e
e BB L O loB ety B AT fob okt BB ERG et s B4F fe o
sheet it &f irhReRes 8F %o %Q&PB&%E Uh?gdéhﬂo@”t}ie @!ﬁg' 1r0al'3’éc§esaﬂ1q Hdi théi%&orrﬁ@””er

conprising all or part of the materials to be-utilized for t he bag 10’ body,
the bag bBwigyr bthecwise maldederhilion tlmnyrekmmpan dolslinigt zanidl tontlagttecamigues o as

th k t h t Ki 0 | | abl
Form HeaFonsAbEn e 1081 10 BRAistIRER § 3 eb et S ph BERAEY QN B<ea i AFTY zoq
to join VyhiQUge gﬂ@%ﬁ@@&ﬁﬁl@ rst)iég@ﬂ‘%@%@ Jﬂfh Ee%érd%%e%ﬁ;é%?n%ﬁa%e%gﬁﬁ?% i@ or to

each other. In addition 10 own, or
ot herwi se ummlreulmlbl stradtiverto thoae degitied me ﬁled‘;gmmsﬂnﬂt of tig typm; dooredily gva“llab}e:rﬁrq ues
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One benefit to having a closure zone 26 made of the aforementioned material

having two distinct regions is that the ribs of the second region 66 provide an increased
tactile sensation and gripping surface fo; tying together opposed sides of the closure zone
25  26. This reduces the likelihood of dropping or mishandling the bag 10, particularly when
the contents are bulky or heavy. It will be apparent to one of skill that the orientation of
the rib-like elements 74 will be generally perpendicular to the fill direction 24 for the
embodiments described above. This arrangement allows for not only good texture of the
closure zone 26, but also extension of the closure zone 26 parallel to the fill direction 24.
30 EXAMPLES
The exemplary bag 10 of Fig. 1 has an overall dimension taken parallel to the fill
direction 24 of 84 centimeters, and an overall transverse dimension in the flattened
condition of 61 centimeters. The bag 10 may be considered to be divided into four zones,

each extending entirely circumferentially around the bag 10. The zones are spaced from
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in overall structure to those depicted in the figures but of the types
currently avail able are 20 Nos. 5,554,093, issued Septenber 10, 1996 to

Por chi a avoaligieand 5,575, 747, issued Novenber 19, 1996 pOT/D&01g19235 al . One
benefit to having a closure zone 26 nade of the aforenentioned materi al
having two distinct regions is that the ribs of the second region 66
provide an increased tactile sensation and gripping surface for tying

t oget her opposed sides of the closure zone 25 26. This reduces the

| i kel i hood of dropping or mishandling the bag 10, particularly when the

cont enfs &P apRtheinghe fidladigectipp 2d; ﬂheti@gal&p@mé he masiefobrethsiene havig 2 t he
orientati |l ements 74 wll be generally perpendicular to
the fill di (r:lge% %{’ﬂ?%é ?enltlll’lJ%ﬁerg enbodi ments descri bed above. This
arrangenent al MbeSiréteGond 08 inthe yetsiethlizond 08 .eThé pédithera 20882 ®iszdfseetGhe but

al so extension of the closure zone 26 parallel to the fill direction 24.

30 EXANVPLESIDHEY é4 @dbhabse bhgnd basopo mdgcedle?ﬁ%ﬁah%b@mm thef iRpeTeNtdR tharken
Il el
parall e baghiEaldkl, e RSP IR0k B8 AGHH TRES, AL OYRIAL Sy

10 mayo be agjatsit dey petipherddeont 98 ded dispbsed ftowtirdz @iebottone A6 fof € 8ipdi 019The
entirely circunferenti allg around the bag 10. The zones are spaced from 17
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adj acent tkensibidicy pHeiityd 1141tm:f trﬁﬂseexbaglr&&m&rtd; 1ha&aﬂed bynﬁuammxtmasbﬂn'tﬂ ity,
beyond that inherent in the rent material. The second zone 26 is the

cl osure z&ne Ibis aflipscrd the b?féor& éﬁ@f i hag 1Q@nédlplﬁc@ﬁﬁrﬁtﬁen®%&.mﬁ@9 #Hduserhe 28
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hucot oS REntEY. TerO B 3hl B hes B3P v, n RFsEd SMGLARY B S

arrows 80 dinld8idnBitiktnzidntke 30 didectidhaeiest 1.8hadsee eeatimens, 2&panteliasThaduced

extensibility oriented in the transverse direction as i ndi cat ed by arrows
80. The f &%0RfA zopgnEd dms ja dpgnsioane! OAS BeRtingYers angf thenthinlhgoneo3@rws 4 i ke

the 111t gBR0RIATaPS, 19, HRGHEEHAS: SXUBASLALEIIS . THE SAnShuRpdulob th

zones 28, aving no i1n uce nsi bi di mensi ons

fill direapprogin2delpf40s Dfaihd derhlic diidnsieh esfSthe P e tthkel paralldlao thediind
2N B M ection 24 Although Ereater and lesser oxtonsibilities are sustable, | 0" 30 has @

Referring to Fig. 7, a second example of a bag 10 representing an alternative

embodiment according to the present invention is illustrated. This bag 10 has a volume

of 49.2 liters, an overall dimension in the fill direction 24 of 75 centimeters, and a

dimension in the transverse direction when flattened of 61 centimeters. The bag 10 has

25  the four zones discussed above. The first zone 28 is the peripheral zone 28. The

peripheral zone 28 is adjacent the periphery 14, has a dimension taken in the fill direction

24 of 4.5 centimeters and no induced extensibility. The second zone 26 is the closure

zone 26. The closure zone 26 is adjacent the first and disposed towards the bottom 16 of

the bag 10. The second zone 26 has induced extensibility in the fill direction 24 as

30 indicated by arrows 80 and a dimension in the fill direction 24 of 32.4 centimeters. The

third zone 30 is adjacent the second, has extensibility in the transverse direction as

indicated by arrows 80 and a dimension taken in the fill direction 24 of 33.0 centimeters.

The fourth zone 32 is adjacent the bottom 16 of the bag 10, has no induced extensibility

and a dimension taken in the fill direction 24 of 5.1 centimeters. Superimposed on the

35  first and second zones 28, 26 are fifth zones 34 having extensibility oriented at 45°
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di rension taken in the fill direction 24 of 20.3 centineters. The
extensibility may be approximtely 40% of the overall dinension of the bag
10 takenwapoapdiel to the fill 20 direction 24, although peraserioassd | esser
extensibilities are suitable. Referring to Fig. 7, a second exanple of a
bag 10 representing an alternative enbodi nent according to the present
invention is illustrated. This bag 10 has a volune of 49.2 liters, an
overall dinmension in the fill direction 24 of 75 centineters, and a

dinmension in the transverse direction when flattened of 61 centineters. The

bag 105 ha&elgtivet fetiyeofit @m@@owuagdu@g%tad &bfo%owsrﬁ@ f Thes fifthorpme 34 @V@h@e
peri pher al 2 | Nt he«
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dlrectlon 24 available to formthe handles to close the bag_ 10 Referrlng to

Fig. 80 aa}(tW?téPge%F%lls éxtfag fomn the pesipheiyeld toTthe dotiey 1@0%@ bag d O gndwre 15

e g' | 18%@& Wy 2 YA HIRn AN PSR G Ble APAGAR?H. Tk R3ANL8830 B9 7

range in width from 0.6 to 3.0 or more centimeters. The width is taken parallel to the
transverse direction. The regions 38,39 may be of equal or unequal width. As shown by
the two examples shown above, either or both of the periphery 14 and bottom 16 of this
25 bag 10 may optionally have a continuous circumferential region having no induced

elasticity.
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Fig. 8 has alternating regions of induced elasticity 38 and regions with no
induced elasticity 39 beyond that present in the parent material. The

regi ons ofooneRiced el asticity 38 have extensibility parabPCeUSt1019235e fill
direction 24 as indicated by arrows 80. These regions of induced

el asticity 38 provide the closure systemfor this bag 10. The 20 '
alternating regions extend fromthe periphery 14 to the bottom 16 of the
bag 10 and are oriented with a longitudinal axis parallel to the fill
direction 24. The regions 38,39 may range in width fromO0.6 to 3.0 or nore
cent i met eMSHATHS (i PdStaken parallel to the transverse direction. The

o 38, 3 T Brflisifl e o \BOUA a5 PERUIOIN 10 FIEL M

exanpl es shown a peri

this 25 bag 10 eﬂaayse@pidnfaﬁuwrllmvmgv& @pentipt cﬂeﬂlﬂ@dl% cd p@iphfe@r, enidi talg aegigom
havi ng no induced el asti ci t)l/ 19 WO 01/98161 PCT/ USO1/ 19235 WHAT. IS
CLAIMED |'S: 1. fil disgrtioangenesiliygparpendiadar heaidneraning spideRpsH|COMPEEIBE] &

sooer e 2.t SR AREFARLESF SRR D DD AAETuel i o

sai d openi ng, seag'l@h Haba ceond tepiciy s@d fﬁit@sgmﬁuﬂdmgomgmtsab@aﬁdllwmdieaﬂurd
periphery, said closure zone including a first .region and a second region,

sai d first reglwisl dafemgbemgng S§lﬁ)§%‘%§’ﬁ€1|f§&°§1 ngaé]guplg}ergqlgg,@ SEhstam#ARY | on

and sai d secon n I n t

deformati on wh %&§%Ih§ d%é%rgalt]?’lsl ‘>séltlj gﬁ?gsgl%%} ISaSLﬁ)#g% %ﬁ ld ll grﬁc%gg&rgés
characterized icharhdtaitizeslaird tiek aald elosmreez@fe Sﬁlsddb‘mg iiss eeoehﬁhlm il eaidnfildai d
fill direction in response to tensile forces appli eneral | y parall el
said fill diredirpeipn ip respopsgdo senste drees applied atm?reyllynwgleéﬁ% d §idlidireslign-has a
bottom said bottom being opposite said opening, said closure zone not
intercepting said bottomof said bag. 3. A flexible bag according to

Cainms 1 and 2A wheacondiagiicl (nzhmsu,rﬁhaeimesmd;bagwmrﬁotxem saidbotpanbeing of
said bag. 4. A flexi bIe bag according to dains 1, 2, and 3, wherein said
first region aRBPYHPaidOPEHRG SPELGIOHTa /104 uamcwtmgssm%wmm oirsathiag.
another. 5. A flexible bag according to Cains 1, 2, 3, and 4, wherein said
second region includes a plurality of raised rib-1ike el enents, each said
raised riB:like dleitotbag according to Claims 1 and 2, wherein said closure zone

circumscribes said opening of said bag.

4. A flexible bag according to Claims 1, 2, and 3, wherein said first region and said

second region are visually distinct from one another.

5. A flexible bag according to Claims 1, 2, 3, and 4, wherein said second region
includes a plurality of raised rib-like elements, each said raised rib-like element
having a major axis and a minor axis orthogonal thereto, wherein said major axis

is generally perpendicular to said fill direction.

6. A flexible bag according to Claims 1, 2, 3, 4, and 5, characterized in that said
closure zone is spaced apart from said periphery by a peripheral zone adjacent to

said periphery, said peripheral zone having no induced elasticity.

7. A bag comprising at least one sheet of flexible material assembled to form a semi-

enclosed container having an opening defined by a periphery, said bag having a
20



having a major axis and a m nor axis orthogonal thereto, wherein said major
axis 1is generally perpendicular to said fill direction. 6. A flexible bag
accordi ngvoor/®iai ns 1, 2, 3, 4, and 5, characterized in thar/usay®23scl osure
zone is spaced apart from said periphery by a peripheral zone adjacent to
sai d periphery, said peripheral zone having no induced elasticity. 7. A bag
conprising at |east one sheet of flexible material assenbled to forma

sem - encl osed contai ner having an openi ng defined by a periphery, said bag

having a 20 01/98161 PCT/ USO01/ 19235 fill direction generally . .

per pendi cul ar V\Sél éﬁ?ﬁwap%?ner?dl,y g%ﬁpanfﬁﬂgarcw?ﬁsw‘?g% e 8p¢ é’o?%ﬁ‘émg a

j uxt aposed wt I I Al d-glas ZORE i j 1St egi on
and a second rglgo?gﬂr?,dzoggijg}a? ﬁs\ség[i \flgdglg%ﬁ pgﬁg%%o%% C%?S@ngﬁ??g{hkg% first

mol ecul ar - | evedgidedmt arsdcond repich, saiddirsteegind unéggaing asubstadtiajly mmdesudpt ng a

substantially eoneLric .def ormatjon en said.sheet is subjected to

appl i ed tensi | 1eh de matiety, 2pd 32 isi@\é\‘lgiﬁ?gtoﬁatnl@gkyduﬁ%%%% 2, Sipstagfially; g
bag i s extensi L . Sal i i i i R N&L: es
appl i ed gener a%‘%n%tgrc aﬁfsejrlrﬁdgglhdwgﬁ ?ﬁgl érhgectlt ﬁoén, gé;lisg, %?Eggeﬁr %hglgenz& %Ft her

conpri si ng regicharsctevizeensi lhat safd alvsargkeneodf saigpbapxisraxtehsibl22int sai 7ill

relative to said fill direction in response to tensile faorce plied at a
like angle of SHBTHSN: RdpBCYse tepsilgForces anTisd BepeTa aarfaﬁ?h saifl L dfPeion. s A

bag according t04CRisHe’ ol SifinBr S@inthrid iofls PAkLRMBle S& dnPahERMoPEi Ng
opposite said openicngs, esgiogé]bag hh%v‘?’n raﬁ%erc}g%g re%itton w?tﬁtI i Hduc%d
extensibility appokapisg@2ubtdi° selativectossid £l degitmn iandspdnspostenkitedomesls

sai d bottom of said ba sai d ;second regign bejng extensihle.in.a
di rection perpé Fegitﬂtégfkgépgleﬂf PPPTB?‘P%‘%@@% to Bﬁ ‘ieg@é‘&ﬁ%@l@ gilutdéli‘?gﬁl % forces
applied in a like direction generally perpendicular to said fill
direction. 9. A bag according to Caim8, wherein said second region does
not inter@8ept abag atmordiogtoiClaial @, whereinléhid Paphgs adotoo ngdttottChabesg 7, 8,
and 9, wherein said angle is 95,r%I ahi ve to said fill di rechi on. . J[
opposite said opening, said bag having a second region with induced extensibility
juxtaposed with said closure region and disposed towards said bottom of said bag,
said second region being extensible in a direction perpendicular said fill direction
in response to tensile forces applied in a like direction generally perpendicular to

said fill direction.

9. A bag according to Claim 8, wherein said second region does not intercept said

bottom of said bag.

10. A bag according to Claims 7, 8, and 9, wherein said angle is 95° relative to said

fill direction.
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