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10 FI ELD OF THE | NVENTI ON The present invention relates to f §¥’ QW bags of
the type Gpgwprky utilized for the contai nment and/or di S vari ous
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particularly those nade of conparativelyy i nexpensive polymeric naterials,
have been wi dely enpl oyed for the contai nnment and/or disposal of various
items and/or materials. 20 As utilized herein,-the term"flexible" is
utilized to refer to materials which are capable of being flexed or bent,
especially repeatedly, such that they are pliant and vyieldable in response
to externally applied forces. Accordingly, "flexible" is substantially

_opposite in neaning to the t j nf i bl Lgi d.. or unyielding.
Material s and structures mh?bﬂﬁéLgS#ﬁé&ﬁﬁﬁ%f&kh@ﬁﬁfore, may be altered in
'shape and structure to accommpdate 25 external forces and to conformto the

shape of objects brought into contact with them w thout |osing their
integrity. Flexible bags of the type commonly available are typically
formed frommaterials having consistent physical properties throughout the
bag structure, such as stretch, tensile, and/or elongation properties.
Wth such flexible bags, it is frequently difficult to provide bags which
precisely 30 acconmpdate the dinmensions and vol une of the contents to be
pl aced therein. Excess interior space may |ead to degradation of the
contengg due to trapped air' space, not to nention wasted bag material due
to unused volune. In addition, for such uses as colostony bags, it is
desirable to maxim ze discretion by minimzing the size of the bag to the

vol ume and di nensi ons necessdBELDORJIHMINYENIYON contents. The packagi ng
of 35 bags prifie {esenb tvbftion! reRtes A0 Hekidid 8Lk thb §pdicARRRIMNSriled tthe bag
as-provided. 31 .Oct 2037’3 § Acgofrdl.n%l.i/, it would b? desirable to provide a
flexibl e bk HHHpReREneQr dispesatgl VapigLdfeIns MHFMAGIES: o t he vol ume and/ or

di mrensidns of the bag contents in use. SUMARY OF THE | NVENTI ON The present

invention provides a flexghkGRNYDF THORENGRSN one sheet of

fl exi bl'e sheet terial asse to Torma sem -enclosed container . having
an opening defﬁaﬁ’@B e RPBS Ri‘é‘?‘i%@r??se]ﬂé&%ﬁgﬁOW@aﬁgféi%g?x&ﬁn%‘ﬁePﬁlﬁﬁerbq ane,
and bag i smeterialadizdvieeheen widely employed for the containment and/or disposal of various

items and/or materials.

20 As utiliz_ed herein, the term "flexible" is utilized to refer to materials which are
capable of being flexed or bent, especially repeatedly, such that they are pliant and
yieldable in response to externally applied forces. Accordingly, "flexible" is substantially
opposite in meaning to the terms inflexible, rigid, or unyielding. Materials and structures
which are flexible, therefore, may be altered in shape and structure to accommodate

25  external forces and to conform to the shape of objecis brought into contact with them
without losing their integrity. Flexible bags of the type commonly available are typically
formed from materials having consistent physical properties throughout the bag structure,
such as stretch, tensile, and/or elongation properties.

With such flexible bags, it is frequently difficult to provide bags which precisely

30  accommodate the dimensions and volume of the contents to be placed therein. Excess
interior space may lead to degradation of the contents due to trapped air space, not to
mention wasted bag material due fo unused volume. In addition, for such uses as
colostomy bags, it is desirable to maximize discretion by minimizing the size of the bag
to the volume and dimensions necessary to accommodate the contents. The packaging of

35 bags prior to use is also constrained by the dimensions of the bag as-provided.



response to forces exerted by contents within the bag to provide an

I ncrease in volunme of the bag such that said bag accommobdat eﬁ tfgc? @@gtents
pl aced therein. The sheet material includes a first region a d 2

regi on being conprised of the same material conposition, the first region
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sheet materi al sub ct ed Man appl i ed el ongation al on | east one axi s.
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according to the prese I nventron i1n gr ea -tension condition; Figure
51is a plan view illustration of another enbodi nent of a sheet materi al

useful in the present i nsEErQESCHIATIONOE SHE DRAWINGSN view illustration

of a polyneric ateri of FI ure5|namten5|oned condltlon

simlar to the é@@i‘%ﬁ?@ﬂecgfcatﬂ '“ﬂﬁ withEraims pertisatyp ptingngubRndrlitinctly
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flexible bag TG BEOTUrY ng[ﬂee B’F 0 R CONHURRE WIR e ACeoRP2DYIRS HT e

depi ct ed i rFigurgsiirewhich tllbae'efer&melnhwetaisgda:ﬁlfy like clentbets, andaberbiody 20 f or ned
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22 and bonded to Ttsel seans and
encl osed cohtlesadermpdEPRtioRh openi ng al ong edge 28 FI exi bl e storage bag 10

al so Figure 2 is a perspective view of the flexible bag of Figure 1 in a closed condition

with material contained therein;

Figure 3 is a perspective view of a continuous roll of bags such as the flexible bag
of Figure 1;

Figure 4A is a segmented, perspective illustration of the polymeric film material of
flexible bags of the present invention in a substantially untensioned condition;

Figure 4B is a segmented, perspective illustration of the polymeric film material of
flexible bags according to the present invention in a partially-tensioned condition;

Figure 4C is a segmented, perspective illustration of the polymeric film material of
flexible bags according to the present invention in a greater-tensioned condition;

Figure 5 is a plan view illustration of another embodiment of a sheet material useful
in the present invention; and

Figure 6 is a plan view illustration of a polymeric web material of Figure 5 in a
partially-tensioned condition similar to the depiction of Figure 4B.

DETAILED DESCRIPTION OF THE INVENTION
FLEXIBLE BAG CONSTRUCTION:




optionally includes closure nmeans 30 | ocated adjacent to edg$1 é&é@g
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variety of materials and/or objects contained within the bag body. In the
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25 storage bag 10 comprises a flexible sheet material having the ability to elastically
elongate to accommodate the forces exerted outwardly by the contents introduced into the
bag in combination with the ability to impart additional resistance to elongation before the
tensile fimits of the material are reached. This combination of properties permits the bag
to readily initially expand in response to outward forces exeried by the bag conients by
30 controlled elongation in respective directions. These elongation properties increase the
internal volumne of the bag by expanding the length of the bag material.

Additionally, while it is presently preferred to construct substantially the entire
bag body from a sheet material having the structure and characteristics of the present
invention, it may be desirable under certain circumstances 1o provide such materials in

35  only one or more portions or zones of the bag body rather than its entirety. For example,
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of conventional construction may be utilized for a given application. Bags may also be of
25 any shape and configuration desired, including bags having handles or specific cut-out

geometries.

REPRESENTATIVE MATERIALS:

30 To better illustrate the structural features and performance advantages of flexible
bags according to the present invention, Figure 4A provides a greatly-enlarged partial
perspective view of a segment of sheet material 52 suitable for forming the bag body 20
as depicted in Figures 1-2. Materials such as those illustrated and described herein as
suitable for use in accordance with the present invention, as well as methods for making

35  and characterizing same, are described in greater detail in commonly-assigned U.S. Patent
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when. 25 region, the width of the first region, 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
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
30 region, the width of the second region, 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 Figure 4A, the first regions 64 and the second regions 66 are substantially
linear, extending continuously in a direction substantially parailel to the longitudinal axis
of the sheet material 52.
35 The first region 64 has an elastic modulus El and a cross-sectional area Al. The
second region 66 has a modulus E2 and a cross-sectional arca A2.
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contraction effect of such webs is determined by the amount of the web material which is
occupied by the first and second regions, respectively. As the area of the sheet material
occupied by the first region increases the Poisson lateral contraction effect also increases.
30 Conversely, as the area of the sheet material occupied by the second region increases the
Poisson lateral contraction effect decreases. Preferably, the percent area of the sheet
material occupied by the first area is from about 2% to about 90%, and more preferably
from about 5% to about 50%.
Sheet materials of the prior art which have at least one layer of an elastomeric
35  material will generally have a large Poisson lateral contraction effect, i.e., they will "neck
down" as they elongate in response to an applied force. Web materials useful in
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resistive force, PT, which is greater than the resistive force which is provided by the
molecular-level deformation of the first region 64 and the geometric deformation of the
25  second region 66.
The resistive force P1 is substantially greater than the resistive force P2 when (L1
+ D) is less than L2. When (L1 + D) is less than L2 the first region provides the initial
resistive force P1, generally satisfying the equation:

30 P1=(Al xEl1xD
L1

When (L1 + D) is greater than L2 the first and second regions provide a combined total
resistive force PT to the applied elongation, D, generally satisfying the equation:
35

=(AlxElxD) + (A2xE2x|L1+D-L2})
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25 perpendicular to the first or major axis of the rib-like elements, while requiring

substantially molecular-level deformation to extend in a direction substantiaily parallel to
the first axis of the rib-like elements.
The amount of applied force required to extend the web is dependent upon the
composition and cross-sectional area of the sheet material and the width and spacing of
30 the first regions, with narrower and more widely spaced first regions requiring lower
applied extensional forces to achieve the desired elongation for a given composition and
cross-sectional area. The first axis, (ie., the length) of the first regions is preferably
greater than the second axis, (i.e., the width) of the first regions with a preferred length to
width ratio of from about 5:1 or greater.
35 The depth and frequency of rib-like elements can also be varied to control the
available stretch of a web of sheet material suitable for use in accordance with the present
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addi ti onal tpe?&ecffﬂﬁ by the utilization of the aforenentioned sheet
materials In cons ruc eX|bIe bags according to the present invention
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U‘ansmon into the plane of the first regions of the material, an increased resistance to
elongation is exhibited as the entire sheet material then ‘undergoes molecular-level
deformation. Accordingly, sheet materials of the type depicted in Figures 4A-4C and
30  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 of the present invention.
An additional benefit realized by the utilization of the aforementioned sheet
materials in constructing flexible bags according to the present invention is the increase in
35  visual and tactile appeal of such materials. Polymeric films commonly utilized to form
such flexible polymeric bags are typically comparatively thin in nature and frequently
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sui tabl e net ho rmn the web ter)al esent | ventlon are

e A R
Chappel | emethbd ispidcbored iMtvenridrdy adsigaed b Bmy\lobé 342814, dssued t6 Radel étdtlrred 31

Cct 20883 Vi) RQ@Z@&%SZ Alternatively, the formed web of sheet material may be hydraulically
formed in accordance with the teachings of commonly assigned U.S. Pat. No. 4,609,518

issued to Curro et al. on September 2, 1986. The disclosures of each of the above patents
are hereby incorporated herein by reference.
The method of formation can be accomplished in a static mode, where one
30  discrete portion of a base film is deformed at a time. Alternatively, the method of
formation can be accomplished using a continuous, dynamic press for intermittently
contacting the moving web and forming the base material into a formed web material of
the present invention. These and other suitable methods for forming the web material of
the present invention are more fully described in the above-referenced and above-
35 incorporated Chappell et al. patent. The flexible bags may be fabricated from formed
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be fabricated and then subjected to the nethods for form ng the sheet
material . @b eurfsk?8g now to Figure 5, other patterns for figsfyapgssggcond
regions may al so be enployed as sheet materials 52 suitabl e[? use in
accordance with the present invention.i25 The sheet material 52 is shown in
Figure 5 in its substantially untensioned condition. The sheet material 52
has two centerlines, a longitudinal centerline, which is also referred to

hereinafter as an axis, line, or direction "L" and a transverse or | ateral
cent er | i neshegifinaterial er, %ltegwtw@raéh? &lgxibls bags ey e debricalsd apd Ahgnssubjestad to of
direction m&memﬁhgf&@ﬂmugﬁﬁ@h@mﬁnm ne "T" is generally perpendicular to
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materiad Sihd shebtwsisial 52 1§§hﬁ>ﬂrhfiﬁl!‘kg€hre mtlmulsstaﬁfaug hﬁt‘éhsﬁ@ﬁed &fieBs. Thee
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in Figure sand an 20 opposing second surface (not shown). In the

preferred én%odlnent sho in Figure 5,_. the abl e net cl udes a
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in a sééonanfdhqfe@bf’@ﬁnﬂhﬂﬂﬁzlaésoslﬁﬁlé‘tieéﬁ’iapwlp Q@I%r%e Fl gre foctied gtler i ¢ st
di recti on. inflifdce bétiveess tiy fbeegions sthaid thdﬂeed‘ondl Sizionts 66.C The trahsitiopbregemdi cul ar
to the sec | recti | t | f.st
di rection §§a" ﬂ héﬁl (si’lt Q%plg* ?@é‘?ﬁon nggl ﬂ%e:lbg%aiw@g%?ebe ‘;ho‘lﬁ)l o%%ﬁge cnlheaéﬂaftl’r]:l?:st
regi ons 61 senedd gpion, as disewsead AA¥E- anot her. Preferably, the angl es between

the first and sgr&ndnskerigficsd Baasa firangdace] r(@ringhhetvietertin Bigoret 5)130d ani t h 90

bei t f ed T f d
85 for A0 2 BRI LA Ritfecd Py’ E&%ﬁgﬁiﬁﬁ% Prefthelogltfinichl ShoWb#H Are, 20
conpl et el y teustrainshlesnetiersselyfes 3 @ of dirst ppeiqnsy Ghingd a tPIl’rE,r aliy K seeemdof ¢ he
first regi easoikel SAfﬁoﬂﬁBnamhe fift Qéhldnﬁﬁbeﬁldic@te@@&iﬁrallychs5ll reQebstariadiynor e

W dth di moAGrBrE FBIEnAR S AErer g oG Tap Ry e Sa TS ARAEEL ﬂ“e"%‘ﬁﬁ
first regi eug23sreGbatagtigly Hmear @mn tulaggecand drrstiom Bhikly isasidstantiad
spaced BparderpehfiBulit 9 NHe rﬁ?ﬁ'di’l@énmha\‘?ﬁn@ ﬁcﬂdaﬁréfeﬁ@cﬁlﬂ&t ﬂT@Vﬂ"dﬁﬂHecﬁbrhﬂ:fe
shapes for }'}epp%na c]grn qorﬁgl secon 6 difec 101?, u(')t grb laggu?ar relationships between the first
direction and the second direction may be suitable so long as the first regions 61 and 62
intersect one another. Preferably, the angles between the first and second directions
ranges from about 45° to about 135°, with 90° being the most preferred. The intersection
30  of the first regions 61 and 62 forms a boundary, indicated by phantom line 63 in Figure 5,
which completely surrounds the second regions 66.
Preferably, the width 68 of the first regions 60 is from about 0.01 inches to about
0.5 inches, and more preferably from about 0.03 inches to about 0.25 inches. However,
other width dimensions for the first regions 60 may be suitable. Because the first regions
35 61 and 62 are perpendicular to one another and equally spaced apart, the second regions

have a square shape. However, other shapes for the second region 66 are suitable and
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parallel to the Ilongitudinal axis of f3he web material 52, while the second
axis 71 is substantially parallel 5 to the transverse axis of the web
material 52. The first regions 60 have an elastic nodulus El and a
cross-sectional area Al. The second, regions 66 _have an el astic nodul us E2
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t hat woul r own ECB ara e pro¢ect th of the
first Yegi on éfélemlkﬁé FReBfsets eaﬁﬁaiem FBIPnOPO heeRSEHERF §PBres ar e
equal to caethendy dforni2d éFbus ésxsemially egernboB8d badebossad) bncimplat fotvgsdgdsh, L1,

ess than %Qﬁi%eﬁ@ceprgfe};{%:bg%é Dol efern it 7 S LRS! RGP P PRSI €

t opogr aphi I'n_an unt ensi oned
ondi tion. $pEpEd hpep, wfweleéareﬁ&éécsgéhah|0ér1b%nﬁh%fa8tmreseehmen¢le§%%ﬂes is at
| east aboumajbﬁ%@rie&&‘&ne tibdike tlafien(74] &gl fﬂof‘eslbrefe&@ilﬁ theG@b-1Xer tenphe fBY abl y
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pr ef er I y g?(%]ggslfé) "?“ﬁ%"%@%{‘%’}‘ tlrt'}g% (egfrla%%g ’iﬂmﬁg!{ ﬁg’ f ?Pgt mr):t | on In
general , the gr'lamfest regions 69 mglcthe 9%&0141 TEAIANS ﬁéﬁachtlmre & &prairgtedaiion
N 142 et e g, it e e
:Nﬁdl cat ed By ?Fa} w\%ﬁéﬁe Lﬁ’arg!‘ueﬁ Fé:ntt %ngoé CPGLH aﬁﬂenﬁéﬂr p}englf%sg?eg ot he
first axis6@dghe pmectqdbmﬂﬂ ftheseeondiregion 46 arpmqgahteoremelqtbert he fact that
the ripslike el Pt refforfé(Phas dl sOrfa-patdemh ar1, less than the surface-pathlength,
L2, of the second region 66 as measured topographically in a parallel direction while the
web is in an untensioned condition. Preferably, the surface-pathlength of the second
region 66 is at least about 15% greater than that of the first region 60, more preferably at
least about 30% greater than that of the first region, and most preferably at least about
30 70% greater than that of the first region. In general, the greater the surface-pathlength of
the second region, the greater will be the elongation of the web before encountering the
force wall.
For sheet material 52, the direction of applied axial elongation, D, indicated by
arrows 80 in Figure 5, is substantially perpendicular to the first axis 76 of the rib-like
35 elements 74. This is due to the fact that the rib-like elements 74 are able to unbend or
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to be util the bag may be constructed in an nown
and sui tab El%?%J 8%@2133 ogqt(aﬁ%muenom in the art for 30 maki ng such bags

in commercially a@m |Ca91pemt1@1srﬁmtﬂelatfor enshaetingathe flexibldbmgs vE thegatdent)
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are No&. structures. Such materials may comprise a single composition or layer or may be a
composite structure of multiple materials.

Once the desired sheet materials are manufactured in any desirable and sujtable
manner, comprising all or part of the materials to be utilized for the bag body, the bag
may be constructed in any known and suitable fashion such as those kniown in the art for

30  making such bags in commercially available form. Heat, mechanical, or adhesive sealing
technologies may be utilized to join various components or elements of the bag to
themselves or to each other. In addition, the bag bodies may be thermoformed, blown, or
otherwise molded rather than reliance upon folding and bonding techniques to construct
the bag bodies from a web or sheet of material. Two recent U.S. Patents which are

35  illustrative of the state of the art with regard to flexible storage bags similar in overall
structure to those depicted in Figures 1 and 2 but of the types currently available are Nos.
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configuration suitable for the intended application may be utilized in
constructing flexi handles or flaps, tMst-tie or interlocking strip

cl osures, adhesive-based closures, interlocking nmechanical seals with or
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t he bag cogﬁﬁ él Qn, heat s% Qr any 10 other suitable closure may be
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enbodi ments of the present invention have been illustrated and descri bed,
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and nodi f iRERRBHENTATINV BSURRSout departing fromthe spirit and scope

of the isnvent i omosﬁfeslotfah}sdéstgﬂrag& ebﬁgufh&i%ﬂdﬁﬁhbu@foe%%teh@e& L}ﬂm@mﬁw

clains all n -ications t are Wt of
this invent® o&ﬂzeg &%p%ﬁ@g &%‘D%E pRSCCoTIng O%fee‘?{?ﬁfﬂemﬁggl%E%% “at
| east one ghewstringftype eldstes tishe handleserifdps, it dichir éntetlaciiog strip closures,

sem - encl osaaﬂesﬁ@%gémasmvmmoaﬂn Hﬁéﬂaﬁﬂ:aﬂ&falsf%ﬁﬁl MhvithouP SlidR hﬁﬁe\f:losﬁﬂ% d

openi ng defin an o ane,. sai b expanda onse
O o D os” B s RE R 8 G ftHPﬁmég“f B e e Sesrasoiia, Bt Srepesroa 1
vol ume ¥ sl stiteglesciobiire iy bs aingbldyad &cdonhudaet as welldmoont anths aplas eed

therein, %ﬁétﬁoé'&?ﬁfanﬁ?a%ﬁﬁh@hnddﬁ%lﬁ tﬁanﬂohb:hﬁfehragg' 0” and a second regi on
bei ng conprlsed nposi t.i on, i rst %lon

under goi ng a suH@P?ﬂPﬂF‘ﬁ an%?’ﬁ? of fﬁwrese'&}é%wﬂ AR 95‘? Wethd
region i ni tdeadribyd, undmugbbm@bvmlsubshcamsluubdiw the cuntethati variode fothiarehanges b n
sai d Sheet o Ea'n 5 EMEb@E;E moﬁm d &dm&he i%mc%g%m&, L&gash, one

axi s. The alm ] ere| n sa ag.ls a product

sel ect eIcf fr n‘Ft %‘ qrgtmte t‘%t‘?"l’fﬁ"d’? £ adiPendegs claptiypllo sysh esnsest At tree
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bags, and shopping bags. 3. The flexible bag of claim1l1l or 2, wherein said
bag i ncludes a closure neans for sealing said opening to convert said

sem -encl osed container to a substantially closed container. 4. The

fl exi bl e bag according to any one of the preceding clains, wherein said

bag is forned froma planar sheet of material.




5. The flexible bag according to any one of the preceding clains, wherein a
plurality of said bags are joined to one another to forma continuous web.
6. The flexible bag according to claimb5, wherein said continiduectgdB3i s
wound about a cylindrical core to forma roll of bags. 7. The flexible bag
according to claim5, wherein said contitffuous web is wound to forma

carel ess rolch apfssbags. 8. The flexible bag of any one of the preceding
clains, whererm said first region and said second region are visually
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sai d first Fayeomienst cempositivra sdidrfiggitregion pedergoidg eudubstantiallysadleciflarristel
direction tg.d e er....sajd: fir i ONS L ndary
conpl etely gﬁ?%ﬁ@l %@d 1(:?S %@ gé;%tgﬁd're;gggi !(')‘ﬁ?ny @Fﬂefp%%gf e&qbg{agk@ggsg‘%ﬁ%tpai ng
to any one @¢fotrnatioprvdsediaityshdehmaterialvbuhjeited adrdappiibe etongaticaraladg atidadi t S
at least twg,sigpnificantly different stages of resistive forces to an

applied axia? el ongation along at |east one axis when subjected to the
applied elongation in a direction parallel to the axis in response to an

external l y-appli : iy d i bl r forped.into a
cl osed cont g‘l m_arf,me lée%'glsr? a%j E’gelia ?’?gtwéén%ms%écgﬁgaé %e%? %Hgé’t%re gagﬁ%sfﬂogp Irﬁie list

di stinct aneonsigtipgiofdragh bags.diadatiiagsnEhigimes ttepedispasst bagsyicolvstoaiynbags,
configured § i A S)gy i 0Sj. St i response to said
appl i ed axi a'?/éle o%gr:]g%?s\({)wndum a glg’réetgﬁ é)'ﬁﬂf) Séxf{ﬁde%ﬁ({pg)ﬁga% Saxis before a
substantial portion of the second region devel ops a significant resistive

force to sakd a } Lal 0 : | - req I

sur f ace pat b | engrh ey GRSt SRR IEr 2 Rneteffsdd B35 iRk od At Behs for
measur ed pasedlingisaldopsaing taxprvarhsdie semi-enaldsedtcontainer itk silbstantiadip closed

unt ensi oned gaRdit i on, said first region exhibiting including one or nore
rib-l1ike elenents, said sheet nmaterial exhibiting a first resistive force

to the applied el ongation
4, The flexible bag according to any one of the preceding claims, wherein said

bag is formed from a planar sheet of material.

5. The flexible bag according to any one of the preceding claims, wherein a
plurality of said bags are joined to one another to form a continuous web.

6. The flexible bag according to claim 5, wherein said continuous web is wound
about a cylindrical core to form a roll of bags.

7. The flexible bag according to claim 5, wherein said continuous web is wound to
form a coreless roll of bags.

8. The flexible bag of any one of the preceding claims, wherein said first region
and said second region are visually distinct from one another.



until the elongation of said sheet material is great enough to cause a
substantial portion of said first region to enter the plane %fé§ﬁ3 &?plled
axi al el ongation, whereupon 31 Cct 2003 18 said sheet naterial 8

second resistive force to further applied axial elongation, said sheet
material exhibiting a total resistive fdfce higher than the resistive force
of said first region. 14. The flexible bag of claim 13, wherein said sheet
material includeg a plurality of first regions and a plurality of second
regi ons conPri sefhdfletivie bagas clain & whereig saigescend regien ipoiudena rirakiwiof
first regi opssc@Xibaikdicindrisa first direction while the renminder of said
first regions extend in a direction perpendicular to said first direction
to intersect one another, said first regions formng a boundary conpletely
surroundi ngqg sai thefSMe bagaf 88 9 lv'ﬁher?&h%afd il RbRnhagu @%Q}Lﬁ% bPs 1y one
of the preceding clains wherein said sheef materia Its at

| east two- sWﬁU@%eﬁmeF@5|stlve forces to an applied axial elongation, D,

al ong at | east one axis when subjected to the applied axial elongation
along said axis in response to an externally plied force upon said
flexibl e stblageThhHgxibiASRIrS kM $mh¢r@n@a¢%é§ll&@ﬁmw& hayeh@ najersaxisind
second regi sH4 £/iYriasisNg: a strainable network of visually distinct

regions, said first region having a first surface-pathlength, L1, as
neasured parallel to said axis while said sheet material is in an

unt ensi 0n3d1230ndTl4ié ‘ﬂ@mbl%abé’g R Aok B QHe r‘Iﬁ‘%'!c':«=.Qi¥i7ngacf%:ﬁﬁé’r\ﬁ’hert—:-tn aid she t
sur f ace- pat hl engt.h as neasured parallel to'said axis ?e sal

material i smﬁﬁ?”a'rin%@% PlyrRbly Qfé'Fﬁil“?Q'@fi‘ﬁ angha gluralitysef %@fﬂdafﬁél%étq(?mpéﬁ@i h
L1, being |tﬁ‘3tﬁets|&ﬁfié ﬁﬁtéﬁaﬁ@&ﬁﬁéjﬁltﬁiﬁr bagdtiorP 8t BhigTHthegibds e%hgmé |ﬁsat fa?g' on

pr oduci ng by i1self a resistive force, Pl in response fo an axi al
el ongat i on, @Ct'%i"’a"%@@dﬁ'&]'améai @:rﬁaﬂfﬂ'éhr@gwgs wtenﬂgeaﬂlractmeﬂeﬁan@@uta@m:e

P2, 1N respensas:Qiksich (@ Mbisest 8 ghokP g PRt reBlons 3bghinGS Bbintanf OF ce
P1 being substantiall reater than the resistive force P2 Wwhen (LI+D) is

| ess than LSMPIgfely-pHEOHNdRG thesepeny BO0RAy one of the preceding cl ai s,
wherein said sheet material includes a plurality of first regions and a
plurality of. second reql ons conprised of the same material conposition, a

portion of Said e Bexibia bagaccerdingniai sy Pre &F ther Recedingsieimg ovhereingiaidsct i on
whil e the rewet megiiabdxhiits @t feabStivolsiiHifRBRtENFERA 4By eS8k 9tces to an

per pendi cul ar .t S first direction to 'intersect one another, said first
regi ons f or&fﬂphﬁf? é‘xb:’itﬁﬂ on along at least one axis when subjected to the applied
elongation in a direction parallel to the axis in response to an externally-applied force
upon said flexible storage bag when formed into a closed container,
wherein the first and second regions are visually distinct and comprise a
strainable network;
the first region being configured so that it will exhibit a resistive force in
response to said applied axial elongation in a direction parallel fo said axis before a
substantial portion of the second region develops a significant resistive force to said
applied axial elongation,
the first region having a surface-pathlength which is greater than that of the
second region as measured parallel to said axis while said sheet material is in an
untensioned condition,
said first region exhibiting including one or more rib-like elements,
said sheet material exhibiting a first resistive force to the applied elongation
until the elongation of said sheet material is great enough to cause a substantial

portion of said first region to enter the plane of the applied axial elongation, whereupon



conpl etely surroundi ng said second regions. 17. The flexible bag according
to any one of the preceding clains 1-12, wherein said sheet gﬁéf bﬁh
exhibits an elastic-1ike behavior along at | east one axis, G 2PH3,
first and second regions each have an untensioned prOJected pat hl engt h;
and said first region and said second rd§ion substantially returning to
their untensioned projected pathlength when said applied elongation is
rel eased. 18. The flexible bag of claim 17, wherein said sheet nateri al

i ncl udes a §Adishast Matesal e¥h"P'§9ca PRepNgesistivg farce te fusihier gpriied seigbalangatighons

conpri sed ofaid BRect dReAR ShibRing §€H?£Q§él§l‘|\!é“fom% RERdr tAEn o ﬁa@lsﬂvé kdred of of
regions extending in a first dlrectlon whil e the remai nder sard first

regi ons ext&iishregion; r ect i on perpendi cul ar to said first direction to
i ntersect one another, said first regions form ng a boundary conpletely
surroundi ng,  said second regions. (12) | NTERNATI ONAL APPLI CATI ON PUBLI SHED
UNDER THE PHTENT edissiiaabaaxf qiimntsy whsrain seidoshepbmaterishinslufies a phirality oper t y
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(US). JACKShgabe,em/| long Bl le@8t one axis when subjected to the applied axial elongation

along said axis in response to an externally-applied force upon said flexible storage
bag when formed into a closed container,

the first and second region comprising: a strainable network of visually distinct
regions,

said first region having a first surface-pathlength, L1, as measured parallel to
said axis while said sheet material is in an untensioned condition,

said second region having a second surface-pathlength, L2, as measured
parallel to said axis while said web material is in an untensioned condition,

said first surface-pathlength, L1, being less than said second surface-
pathlength, L2, said first region producing by itself a resistive force, P1, in response to
an applied axial elongation, D,

said second region producing by itself a resistive force, P2, in response to said
applied axial elongation, D,

said resistive force P1 being substantially greater than the resistive force P2
when (L1+D) is less than L2.

16. The flexible bag of any one of the preceding claims, wherein said sheet
material includes a plurality of first regions and a plurality of second regions comprised
of the same material composition, a portion of said first regions extending in a first
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CG d, OM7.GA Tanflexiblg bagraccpRingNe, arsnpnerof theGyrecerling clakmes 1-12, wietein

| nternat | ongiiy SRak ifkidifP Oklinits A cibiiR-ileHeRbyif gl ANRbREGEDPY eviations,

refer to the - anceNotes on es an viations "appearing at the
begi n- ning of edkereinehel st pod recond regiomCFack reve éin paENsionest prgectedhe
present i nveptibRsnPiRyi des a flexible bag (10) conprising at |east one

sheet of fl‘gd;i b‘lq)d'ét ’gieet material (52) assenbled to forma sem -encl osed

container (10) h#d distaregigpeandngaidedesnad Bsgien ebsigntésly (e@ningThe togieni ng
defines an ,RRRMUAAG Rbjedsd p%%nbhﬁwﬁ%g%e(i&%plle% %ﬂ&@@'r@leb%c{ esponse to

forces exerted by contents wthrn t ag to pr e an 1 ncrease in volune
of the bag (10) such that said bag (10) accommbdates the contents placed

therein. 18.  The flexible bag of claim 17, wherein said sheet material includes a plurality of
first regions and a plurality of second regions comprised of the same material
composition, a portion of said first regions extending in a first direction while the
remainder of said first regions extend in a direction perpendicular to said first direction
to intersect one another, said first regions forming a boundary completely surrounding
said second regions.





