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FIELD OF THE INVENTION
The present invention relates to flexible bags of the type commonly utilized for
the containment and disposal of various household materials.

BACKGROUND OF THE INVENTION
Flexible bags, particularly those made of comparatively inexpensive polymeric
materials, have been widely employed for the containment and disposal of various

household materials such as trash, lawn clippings, leaves, and the like.
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t he cont ai nnent

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
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 accormmodate
external forces and to conform to the shape of objects 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.

A common method of utilizing such bags is as a liner for a container such as a
trash can or bin. Materials are placed in the bag until the bag is filled to the capacity of
the bag and/or container, or until the bag is filled to the desired level. When the bag is
filled to capacity, or even beyond capacity due to placing additional materials above the
uppermost edge of the bag, it is often difficult for the consumer to achieve closure of the
bag opening since little if any freec material remains available for securement above the
level of the contents. If the filled bag is then set upon the floor by itself while additional
items are inserted and/or the closure means is activated, another issue frequently
encountered is a shifting of the bag contents which causes an imbalance within the bag
and a corresponding tipping over of the bag with potential spillage of the contents.
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filled. 5 SUMVARY OF THE | NVENTI ON The present invention provides a
fl exi bl e bag conpri si ng at BREEE R THE DRAWINGS heet materi al
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better understood from the following description in conjunction with the accompanying
Drawing Figures, in which like reference numerals identify like elements, and wherein:
Figure 1 is a plan view of a flexible bag in accordance with the present invention
in a closed, empty condition; '
25 Figure 2 is a perspective view of the flexible bag of Figure 1 in a closed condition
with material contained therein;
Figure 3A is a segmented, perspective illustration of the polymeric film material
of flexible bags of the present invention in a substantially untensioned condition;
Figure 3B is a segmented, perspective illustration of the polymeric film material
30 offlexible bags according to the present invention in a partially-tensioned condition;
Figure 3C is a segmented, perspective illustration of the polymeric film material
of flexible bags according to the present invention in a greater-tensioned condition;
Figure 4 is a plan view illustration of another embodiment of a sheet materiai
pseﬁll in the present invention; and '
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9 EO some cg'cums&nces a ctlosure meansafonnerg‘ by a lesser degree of encirclement (such as,

for example, a closure means disposed along only one side of edge 28) may provide
adequate closure integrity. ,
Flexible bag 10, in accordance with the present invention, includes an upper
region 31 adjacent to the edge 28 and a lower region 32 located between the upper region
25 and the bottom of the bag. The upper region exhibits a lower force to elongate in a
direction normal to the upper edge 28 than the lower region, while the lower region
exhibits a lower force to elongate in a direction parallel to the upper edge 28 than the
upper region. Accordingly, for a given applied force in a direction normal to the opening
edge of the bag the upper region will elongate first and to a greater extent than the lower
30  region, and for a given applied force in a direction parallel to the opening edge of the bag
the lower region will elongate first and to a greater extent than the upper region.
Figure 1 shows a plurality of regions extending across the bag surface. Regions
40 comprise rows of deeply-embossed deformations in the flexible sheet material of the
bag body 20, while regions 50 comprise intervening undeformed regions. As shown in



encl osed cont ai ner having an openi ng al ong edge 28. Flexibleltggge%ﬂxﬁlso
optionally includes closure neans 30 | ocated adjacent to edge

sealing edge 28 to forma fully- enclosed container or vessel as shown in
Figure 1. Bags such as the flexible bag 10 of Figure 1 can be also
constructed fWORIEEEont i nuous tube of sheet material, thercinysodisoss
elimnating side seans 24 and 26 and substituting a bottom seamfor fold
line 22. Flexible bag 10 is suitable for containing and protecting a w de
variety of materials and/or objects contained within the bag body. In the
preferred configuration depicted in Figure 1, the closure means 30
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upper portion of the bag is generally substantially perpendicular to the plane defined by

the opening or open edge of the bag and the elongation axis in the lower portion of the
25  bag is generally substantially perpendicular to the plane defined by the opening or open
edge of the bag. Such orientation provides the defined stretch orientations of the present
invention.
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
30 invention, it may be desirable under certain circumstances to provide such materials in
only one or more portions or zones of the bag body rather than its entirety. For example,
a band of such material having the desired stretch orientation could be provided in each
region of the bag forming a complete circular band around the bag body to provide a more
localized stretch property.
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predetermined direction providing the sheet material with an elastic-like behavior in
25 response to an applied and subsequently released elongation. The strainable network
includes at least a first region 64 and a second region 66. Sheet material 52 includes a
transitional region 65 which is at the interface between the first region 64 and the second
region 66. The transitional region 65 will exhibit complex combinations of the behavior
of both the first region and the second region. It is recognized that every embodiment of
30  such sheet materials suitable for use in accordance with the present invention will have a
transitional region; however, such materials are defined by the behavior of the sheet
material in the first region 64 and the second region 66. Therefore, the ensuing
description will be concerned with the behavior of the sheet material in the first regions



of material used, inproving the "nileage" of such bags. Hence o ptal 4Rk bags
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i ncl udi ng bags having handles or specific cut-out 10 geonetries.
REPRESENTATI WO M&BER| ALS: To better illustrate t he struckanigeofeest ures and
performance advantages of flexible bags according to the present

i nvention, Figure 3A provides a greatly-enlarged partial 15 perspective
view of a segnent of sheet material 52 suitable for form ng the bag body 20
as depicted in Figures 1-2. Materials such as those illustrated and
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111ustrated embodiment is substan %ally parallel to the longitudinal axis of the web, when
25 subjected to an applied axial elongation in a direction substantially parallel to the
longitudinal axis. As used herein, the term "formed" refers to the creation of a desired
structure or geometry upon a sheet material that will substantially retain the desired
structure or geometry when it is not subjected to any extemally applied elongations or
forces. A sheet material of the present invention is comprised of at least a first region and
30 a second region, wherein the first region is visually distinct from the second region. As
used herein, the term "visuaily distinct” refers to features of the sheet material which are
readily discernible to the normal naked eye when the sheet material or objects embodying
the sheet material are subjected to normal use. As used herein the term "surface-
pathlength" refers to a measurement along the topographic surface of the region in



axis "L" of the sheet material 52 while the second axis 69 i$ Hﬁé#ﬂﬂilally
parallel to the transverse axis "T" of the sheet materi al 52 Preferably,
the second axis of the first 10 region, the width of the first region, is
from about 0.01 inches to about 0.5 inches, and nore preferably from about
0. 03 inches twoadmgtr 0. 25 i nches. The second regi ons 66 hayfusedndobs St axi s
70 and a second axis 71. The first axis 70 is substantially parallel to the
| ongi tudi nal 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 15 region, the width of the
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preferablyfr 1 nches to. about referred
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used hereif, 446 Ly 78 wl‘(xl:l? R%‘ubé(a:ﬂihﬁ} d}ﬁtel td BE ShviSe &E@&Mﬁ@%@%z Euklﬁa sheet
mat eri al whi ch ar,e real ths ern t he
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to the major axis 76 of the rib-like elements 74, and more preferably, the rib-like elements

25 74 are contiguous having essentially no unformed areas between them.

The first region 64 and the second region 66 each have a "projected pathlength”.
As used herein the term "projected pathlength" refers to the length of a shadow of a
region that would be thrown by parallel light. The projected pathlength of the first region
64 and the projected pathiength of the second region 66 are equal to one another.

30 The first region 64 has a surface-pathlength, L1, less than the surface-pathlength,
L2, of the second region 66 as measured topographically in a direction parallel to the
longitudinal axis of the web 52 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 64, more preferably at least about 30% greater than that of the first region,



hydraulic forming, or casting. Wile the entire portion of t%c\f\&lgr 3has
been subjected to a formng operation, the present invention may also be
practiced by subjecting to formation only a portion thereof, e.g., a
portion of the material conprising the bag body 20, as will be described
in detail beM¥078B37| n the preferred enbodi ment shown i n HETGSP@I6BA, t he
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 elenents 74. The rib-like el enents
may be enbossirst prefeodbed least about G0fkigreater than thhterf @effirst Tépdon: il génietal; thel enent s
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of the web befor g,&naAHALELE BY Jribe afk Wi MRL bt leavbhafil& JremhiMs@YRSC f or

measuring t hematerial will generally have a large Poisson lateral contraction effect, i.e., they will "neck

25 down" as they elongate in response to an applied force. Web materials useful in
accordance with the present invention can be designed to moderate if not substantially
eliminate the Poisson lateral contraction effect.

For sheet material 52, the direction of applied axial elongation, IJ, indicated by
arrows 80 in Figure 3A, is substantially perpendicular to the first axis 76 of the rib-like

30 elements 74. The rib-like elements 74 are able to unbend or geometrically deform in a
direction substantially perpendicular to their first axis 76 to allow extension in web 52.

Referring now to Figure 3B, as web of sheet material 52 is subjected to an applied
axial elongation, D, indicated by arrows 80 in Figure 3B, the first region 64 having the
shorter surface-pathlength, L1, provides most of the initial resistive force, P1, as a result



surface-pathl ength of such materials are described in’ t he ab?\ﬁat b%f%gognced
and above- 5 |ncorporat ed Chappell et al. patent. . Sheet mat er1al 5
exhibits a nodified "Poisson |ateral contraction effect” substantiall y

| ess than that of an otherw se identical base web of simlar materi al
conposi ti on. Whed/78@7 hod for determ ning the Poisson | at ermdr/usocoisgsact i on
effect of a material can be found in the Test Methods section of the
above-referenced and above 10 incorporated Chappell et al. patent.
Preferably, the Poisson |ateral contraction effect of webs suitable for
use in the present invention is |less than about 0.4 when the web is
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D, indicat ed y ar ovvs Figure 3 Is substantially perpendicular to
the first axi€ondregonfhe rib-1ike 30 elements 74. The rib-like el ements 74
are abl e to unbenthaesigive feta Plcialstbptagiedilyereaienthan theresistivoferosiBsthan(llal | y
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Re errlng now t material 52 1s subjected to an
applied axi ?S’Sgl’ #?8:5??%mérﬂ?y 35 gEh %qhgaygarrows 80 in Figure 3B, the
first regﬂoon 64 having the shorter surface-pathlength, L1, provides nost
of the initial resistive force, PlpiagAbxEegiht 1 COctober 2003 WD 00/ 78627
PCTI USCO' 16964 of nol ecul ar-1evel defogpation, to the applied el ongation.

In this stage, the rib-like elenments 74 in the second region 66 are

experiencing geonetric deformation, or
When (L1 + D) is greater than L2 ‘the first and second regions provide a combined total

25  resistive force PT to the applied elongation, D, generally satisfying the equation:

=(Al1xElxD + (A2xFE2x[L1+D-12)
L1 L2

30 The maximum elongation occurring while in the stage corresponding to Figures
3A and 3B, before reaching the stage depicted in Figure 3C, is the "available stretch" of
the formed web material. The available stretch corresponds to the distance over which the
second region experiences geometric deformation. The range of available stretch can be
varied from about 10% to 100% or more, and can be largely controlled by the extent to



unbendi ng and offer mninmal resistance to the applied el ongation. |
transition to the next stage, the rib-like elenents 74 are %ég%%"ﬁgoo-”’
aligned with (i.e., coplanar with) the applied 5 elongation. That is, the
second region is exhibiting a change fromgeonetric deformation to
nmol ecul ar - | e 00g8R0r mati on. This is the onset of the forrceuseiibss! n the
stage seen in Figure 3C, the rib-like elenments 74 in the second region 66
have becone substantially aligned with (i.e., coplanar with) the plane of
applied elongation (i.e. the second region has reached its limt of
geonetric deformation) and begin to resist further elongation via 10
ol ecul ar - | eygbh g @FRBhARBRgth NS 115 86 QBdnd RHAExERINOW s RBS-pAtRBIBSL1 as ?
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the web of tRAe I I nventi.on may
20  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
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
25  cross-sectional area. The first axis, (i.c., 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.,
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
30 invention. The available stretch is increased if for a given frequency of rib-like elements,
the height or degree of formation jmparted on the rib-like elements is increased.
Similarly, the available stretch is increased if for a given height or degree of formation,
the frequency of the rib-like elements is increased.

10



subjected to as there are applications where el ongation beyquy£QSr2(B
avail able stretch is 5 desirable. Wen the sheet material 1S subjecteéd to
an applied elongation, the sheet material exhibits an elastic-1like
behavior as it extends in the direction of applied elongation and returns
to its subst &R §ERI2Y unt ensi oned condition once the appl irso/ushuagat i on i s
renoved, unless the sheet material is extended beyond the point of

yi el ding. The sheet material is 10 able to undergo multiple cycles of
applied elongation without losing its ability to substantially recover.
Accordingly, the web is able to return to its substantially untensioned
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10 | Octoler 2003A9@sgoreAghove Wé#feﬁﬁgé‘b}‘f%’ﬁ%hk‘?ﬁeﬁ@ siock H?Qevélr% ‘?’f‘@??’ct i onal
properties t habibizearcehaincsistancd b elngativnghidedizy thefitst tegian PHWhids the rip-fke
materials to didexishlerBRrISAE rdbidf 6BNREREY sebMYBD oo, ADe HibNikE blemaits

transition 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
25  deformation. Accordingly, sheet materials of the type depicted in Figures 3A-3C 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 of the present invention. '
An additional benefit realized by the utilization of the aforementioned sheet
30  materials in constructing flexible bags according to the present invention is the increase in
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
have a smooth, shiny surface finish. While some manufacturers utilize a small degree of
embossing or other texturing of the film surface, at least on the side facing outwardly of

11



properties are the resistive force exerted by the sheet mat ef iRk.nagsi@ast an
applied elongation and the available stretch of the sheet materl a efore
the force wall is 5 encountered. The resistive force that is exerted by the
sheet material against an applied elongation is a function of the material
(e.g., conpodee®BR7 nol ecul ar structure and orient ati onPCEYSS/)1696nd
cross-sectional area and the percent of the projected surface area of the
sheet material that is occupied by the first region. The higher the percent
area coverage of the sheet material by the first region, the higher the
resistive force that the 10 web will exert against an applied el ongation
for a given thafisished bag dagmomade afsuchnratenias gill tswdtoi axhibit astippery Fdedlimey cent
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LD D K e ileg RGN bR \ehtffie & BIRMianlARAHCHEN B SR, Of

formation S as neasu per ar tcg. he pl ane
of the web rwhassin ghe shast n@éﬁﬁe}a% mtﬁ?euawt@alf”éffd F‘ﬁ’él"g fi%lfelé‘“ﬂa?‘}‘n ngth of the
second r egi Offeddifinagt @Blheroftﬂiﬁeﬂmzarﬂa&hhle This rpvGhes ofdditibeal veetfaceegred fonl . 20 As

di s f“slsled abgrﬁaﬁbn‘#'@t &l dfsggQ%Sde Q1kd 9&%@1 %ﬁ{)égt:e(% twlftﬁr s;ﬁﬁeﬁﬁans@l&aﬂ gino&ﬂt )
initia Inreslstanpce to e at | s e
first reé? nS“Gf&"e\ﬁhl The &FF(—? ‘l"lf‘PS}c’P% B FERFYS m‘fl CQS%JOgsr eag%ﬁen 66
under go geonizipréssiomphérothe bagsistehippadi ip ong'sdesnd) ﬂé?‘?eﬁlﬁ?@buttnﬁé‘héld?ﬁlféwﬁ t6tle t he
pl ane of t hejfdrdssibn Wﬁgis%ﬁvéﬁfmﬁahﬁag’fﬂnhﬁﬁalﬁbnd poviding rae asiealcadgsisptionad t o
el ongation i ﬁ?&(h' 8] t‘ﬁﬁ"ﬁ’ﬁ%’( the aﬁ%ﬁbﬁa?g§ﬁ?f£so@%m@és‘n%kse EQ@HatHﬂQﬁY anass

nol ecul ar-1e i'on.” Accor heet materials of the type

depicted in wweknmteeesé??émgde%?qhﬁea el iREresifly e- r ef er enced and
above-i nqer por at eStitBiapeehahicel methodspeft ferming fis\iageematehid iplers wethelihect

advant ages o a{enﬁ %%%r ds@\iﬁrlﬁé Bﬂséﬁh%eﬁtﬁih@g Weﬂtl@loﬁ'hQﬁQ]dz goRhdkRer S

such as the exil the esent .1 pve I benefit
realized by fiigelosgd jip gﬁ%ﬁH‘eB?onteﬂe rrﬁeer%e%'t one Aﬁ[n%ﬁg(ﬁﬁ tggrq %I s in

const r uct i ngPhtkwxNb| H6HEYS, dseesr Hing2t 49¢hin ;s\%eeeeaﬁs Hndedsen ft i
i ncrease in gkisdeds ofRfich e thbleBy bRpahtedhersitibiirafatree. al s.  Pol yrrerl c f| | s

comonl t|||zedt for | &ald
conpar a%ll ¢ b rother Eﬁ]ﬁcrl éf'a%ﬁ%% &L&nﬁ@:lia\&' ﬂﬁ; b @e@@&ﬁee@hﬁteﬁﬂ@h y

ve a Sno t shi.ny .surface
finish. V\hl I éoreemn ﬂ?ﬁlﬁ(ﬁﬁ%WF@?"%’ i§{vpq P%‘etI E’Y‘gﬁagf‘ aé@‘ﬁ %Vécmerﬁgolé?? fg or
ot her text ur intghodfs diderséd inromumhiycesigned U.SRst Nom, %%lélléﬁeeq‘tacﬁaﬁ@ ebdlt war dl y
of Il 1 Cctohers,cQP3 1685 OR(ihRAREyPed Fdemaer 688 det material may be hydraulically

formed in accordance with the teachings of commonly assigned U.S. Pat. No. 4,609,518
25  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
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

30  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-
incorporated Chappell et al. patent. The flexible bags may be fabricated from formed
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the fini shed bag, bags made of such materials still tend to
slippery and flinsy tactile inpression. Thin materials coupﬁ)ééc;ptgoef%@m’
substantially two-di mensi onal surface geonetry also tend to |eave the
consuner with an exaggerated inpression of the thinness, and perceived

| ack of dur aWPIopA8§27 of such fl exible polyneric bags. 5 | PCERENa®sE, sheet
mat eri als useful in accordance with the present invention such as those
depicted in Figures 3A-3C exhibit a three-di nmensional cross-sectional
profile wherein the sheet material is (in an un-tensioned condition)

- defornmed out of the predom nant plane of the sheet material. This provides
addi tional stheftansteriat eraalfeorativaly,ithmoflexiplebags tiay b fririeated ad tnaspkicgiedktaml | v
associ at ed mghlemug)ss@aﬁhmﬁg{msﬁgeﬁ;ﬂaémalsnooth 10 surfaces. The

three- di mensi onalg o, 'Ao‘&rm%ﬁ%‘?’ ﬁle%a%%ngrf&‘ﬁrﬂgn&ﬁcgﬁasﬁ%&gymﬂia%t' e

| mpr essi on when tfhf ting to a
desi rabl e t aemplpyed ap P}wferg@?r@# §ﬂ%€ OB AFdR eFcoTanCeEg %P@f%&ﬂ&ﬂé}ﬁl&j
provi di ngsanTeséhea aatripied2dehoivain Bifure @i dksubsisntaliyludensibed dohgitior Hehe

addi ti onal ?‘fé&tq'fwﬁer%li 59 hgsngU (é@xﬁerﬂﬁ)éssg Ioﬁéﬁﬂ‘ﬁiaﬁ&ﬁéﬂmet Wniek it a?éor}efeﬁé@tgs of

filmmteria an_enhanced, aur | npr es

mechani cal nBEHBHE i‘?fanfaﬁlrs’rﬁnr‘? ordiract ’L?Bsg ?‘F@ta&aflﬂ’i ISP At %teg‘l \?\f—.{%erlbq‘e g%la}é)

mat eri al sui tladiefenedto h»waﬁnashmwp$,ésem dirsstiem{T "o Therensyrssd certaiom " I'n t he
art and ar e 1sdge%&la grpbﬂ?.hctutl@ t&foy mBiRidifaD echtéhen et | Miferils. ofpt apge and

commonl Y1 éﬁ%’gg‘% 18£F§gg.re f arp de: %Qstcntla\l% n egtélode%a}[flip ﬁ%ﬁrﬂeﬂ]u%h%d Kgdbersan? &/l N the

names of : osures are y I ncorporated
her ei n by reP@Pfénce 20 Anot her rret hod of form ng the base naterial into a
web of sheet mat e&si dikcusdst tabdleewittf @pard s Fignres 38.-382, ebeeh maienivlei® includdsst vacuum

formng. An e o -%@%ﬁﬁ&frégidﬂanhe IRihet ﬁ&w&k%&h@éed plushue,omrmnl y
assi gned U. S, ng)

1982. Al t er & V@F‘?S Q?‘Félafé}lrﬁgtéf% ‘#jreglﬁgs ?52%{ Pre v?su dl?) Ctﬁg‘%&]auﬁ i cal | y
f or med i ri5acemtickanSkeetinateriaitid alseamliidﬁggal@ﬁm@%iﬁ?msﬁmhgqﬁ%lﬂ’c%e t thegt
4,609, 518 25 jijt&fdeBktiveen@hl firdt r8io! 60 20 theepdofdFegion? 6. 1 BffranFitienatlicgiohs0s ur es

of each of {PS oA PR ILEALR porbtiSu Bl e HREIGP U BN BP LI 2he T e

The method of > for acco In a static €, where one
di screte por ﬁ?féﬂd@gioa’%éss@lsfq |2R9Ves def ormed at a tine. AI ter natively, the
met hod of format Siest marrilles2absonfitst sivéde, uicing the yomer fuBigyre Yy azdric press

f o | nt ff t ﬁﬁﬁs% sécQ) S%Ifa%e tﬂo@ ghéuhx? WD ﬁbgefé‘ioféh eﬁmgdlﬁm@ﬁtrﬂhﬂﬂn thEghase |
T PR e Fobab byl Sy ALESRo 'S ”%“ER‘B@%??@ -
i nventi on ar eegians&@6f Wl poytiaheafdhy firsidregiany %1@&9@63?@%%@&@% taRighe -
i ncor porated 1&9@@ﬁ@hitmﬂtmalﬁrstra&mroh ThO fenfalning frktaefiagsormdichted fabrlly at ed
LU 12 E are su ‘?annﬁgroﬁnew)mgp éﬂéﬁ%ﬁ a second direction which is substantially
25  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
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 4,
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
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PCTI USO0/ 16964 sheet material or, alternatively, the erxibI - @y be
fabricated and then subjected to the nethods for formng the sheet
material. Referring nowto Figure 4, other patterns for first and second
regions may al so be enployed as sheet materials 52 suitable for use in
accordance WWRH{E7present invention. 5 The sheet nat erRCGVUSBRIPE shown in
Figure 4 in its substantially untensioned condition. The sheet material 52
has two centerlines, a longitudinal centerline, which is also referred to
herei nafter as an axis, line, or direction "L" and a transverse or |ateral
centerline, which is also referred to hereinafter as an axis, line, or
direction "Té1 aﬂEI‘& dré perpendicsler 1 @nt eddilienend dghally sagnpigiiesepmipegidiscul ar t o

the | ongi tUd cr | zgé %{#é NBowbver, dﬁ%}‘éﬁdp@é for He &Etglfitﬂ(é?&l é@ax@%&i ie gl n

Fi qure 4 are eat etfalll 1n OI‘EITEI’I'[IO e erson et
al . pat ent . mﬁx AN LR aing bgtyegn @B%ﬁ ! geeions anglio
mat eri al 52 pfibé ﬁrtlaseg@ns 8lsand 62 rvethl respaettivondkanother. ditstseaond regegai mbave”ﬁhe
Slt rai lnat)l 8 ][I%YL%E gb%h ladﬁémﬁesﬁhmszml Thy ff axfsl TOSis sﬁs'@dnam@ @Qamﬂ@o fhe s
ural i (0] 1] re S l sua mo
gnot her . yShe ﬁ%‘t‘%"ﬂ? fglf' ‘?’s’ﬂat?rf?g% 1 reasﬁ%o 93‘{"852151515% aB‘ﬁaglo a\{/]\ﬁl ch are
| ocat ed at t Hethe famsenrseasis obde welmateriad 5% A5¢ ﬁ!fsbr@glemﬁsﬁoéeveaawa@wemg@%nd
regi ons 66. Fhand & a9siskitondlarch@gi Mhe secbid wiziohs EMAvOI elastemogucEIdidnat i ons

of the behavi glrosso% lpo%%{hréa%fl rst region and the second region, as
di scussed above fee

material 52 has atg ﬁst sur gf acuﬁ)? t he vi ewer
in Figurd04), andndhf cmhedpispErwRyEEsna B Eﬂf"@me f's?’l‘ thnsally plagage
preferred enfTogiigetht netedunwitiin fieglinseregions thds Bt substaribile thestme ckndittiel udes a
pl U{ alit yf OI btef*ofesahd 5@@&1@%&@0@&&; @d&gweaﬁmex sQfTh%@&eme%laﬁwsmﬂau&@ A
portion o irst re c a
subst anti al | yﬁ”ﬁ’%a Faxsgg&%g%e géff’eflgd#’ a&ﬁe flg?ﬂ e?wﬁ{s %‘Fha 'Bee érEbos first
regi ons 60, idpkfistedonelcorelieatign ero%sﬂ’@?,b lﬁPé]eg’ﬁl‘}éf"éh%"FalﬁFS}/"T Wﬁé‘é‘?‘m%l ext end
in a secord GihidhCik isobstanhillylparalelswobiae donpitalinay aiS of érepesbdiZcadas sdcand tre i r st
di rection. \r?gﬁlg &t abcds 77&11}%5?;5%5&5%1& m@h@uieltfaﬁéveﬂem&sfit&m&%z per pendi cul ar

to the seco Irection tlon%gerﬁ etvvee e first
direction and t he &eHEBKe 8‘6’1"@3? ﬁ]heyseﬁ%n 172 0" 58%1’3 Oﬂ%o?l rst

regi ons 61 andoth& byi wifensé atean reaseatirdly membesestt err debpsped, oh simpig fasmedas ween
the first and zﬁzﬁfgoé}gasd'lfr@féltab@nﬁle ﬁ@ﬁl&eaeﬁémabﬁtﬁdjaééﬁtoﬁeab&hﬁr #hde Wi th 90

bei ng the referred,. Th 1 and
62 forms ¥ b &&Fﬁ’g"é“r e i S e B e T

conpl etel y suma@mﬂﬁﬁs%tﬁéhes@tbkf'dd?fé@i‘so% a%mowr%?f%fﬁ%ltben‘? tike glFmems Jé"a of the
first regi onsrééntiguchs Reviraleeushtially 8d ubfomrdsrdaobaberuthen). 5 i nches, and nore

preferably from a?ﬂ E gné Mﬁ%‘l& choﬁ@Q&%ﬁonQG@éach RsRes rojé@ﬁé@ﬁﬁﬁlengtﬁ’t her
wi dt h di nensi ons | ISt 9i.on rg Sgu | éﬁ Because: [ he
first regi onsghsy sed herem e term prOJe ford to 1he leagth Of a ow of a

25 region that would be thrown by parallel light. The projected pathlength of the first region
60 and the projected pathlength of the second region 66 are equal to one another.

The first region 60 has a surface-pathlength, L1, less than the surface-pathlength,

1.2, 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

30  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

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.
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1 Cctober 2003 WD 00/ 78627 PCT/LTS00/ 16964 61 and 62 are per pengiepb@i to
one anot her and equal ly spaced apart, the second regions have a square
shape. However, other shapes for the second region 66 are suitable and my
be achi eved by changi ng the spacing between the first regions and/or the
al i gnment ofvotdoeesstd rst regions 61 and 62 with respect t ecomsocassss her. The
second regions 66 have a 5 first axis 70 and a second axis 71. The first
axis 70 is substantially parallel to the |Ilongitudinal axis of the web
material 52, while the second axis 71 is substantially parallel to the
transverse axis of the web material 52. The first regions 60 have an
ﬁl astic mlod ult us Fgﬂdsh@é!%a%erﬁ[ 93 Shé erdctionat ap@ri@amgedll elohbRics eDORMickebPns .66
ave an el astic ulus .an . Gf QSS- I Qn rea.A2. N4 he
Crved: nont SRR ES gt ARSI AR e RS
pl anar. Thaglemests Mhhireis dng ol thovfach ihat the gblike glememty 7H gt a5ty tp gnpepd or
subst anti al | geombEicSigrifcaridiat dirtionbebaneiat ferpdntiienlat teethéie finan takio 76 3¢ ep

under gone; by > ond regions 66 include a plurality of raised
fib-1ike @l ea%ﬁ'?’s‘%‘%“m’eﬁ%

. 1he rib-like el nts.74 may be enbossed, .debossed
or a conbi nati on ReFEIMEACW tFiEvS .36 WE%FWﬁ?ﬁ&“WB@‘&@?’%ﬁ%@g%@’ maj or
axis 76 15 vibj inbicital sy bsdvendl tul Figurp & giel figbt regionshid hayingi theshiorad susfées of t he
}[Nﬁb tSZ and apa%ﬁ&@fﬁgLP,][pr?\f]mé‘&Bst@f;cﬁe i_?l_lﬁiay\ﬂi_sigﬁkie! fErc&L!:qS,Ta@B:rés@i?HoY_nWt akil- el tOd

e transverse S a weh. e rib:ljke e : secon
regi on 66 ne V“ﬂ)gé?g@ﬁg?%tt%gmﬁpgﬁgSlr?ggaugrﬁg?’ﬁlé_rc B Ot?ﬁg%%%ﬁglamgfn %ggent ially
unenbossé@d ok thebibdikedelements 7Apiny teofsrend EEEIons Phc A gEXRFRIEINE FBETEFSH| v, t he
rib-1ike el egegdiingtiond oA bfbeadihg atd biferneinind trésistanenth the epPlRd shpgatmtednby an

unformed ar e%h'ig{on,lttﬁé ﬁ}afx%?ﬁhg sebBnd RERES 68 &halBRASYE SGuiP 6F e Mliveirabr ke the

maj or axis 7 e elengnts /4,.and.nor referabl y. .the
rib-1ike el efftifiaiedziruc efo’él&qtqyd'ﬁ%%emﬁ&%g@“é‘é%‘érﬁtﬁfgfl 5‘n£‘°ffﬁ¥18$l_¥f€a ar eas
bet ween t hemhe Tirk 58 is sibjected)iodhs agbied Aldngation, sheciirpiorogiesi Wrrnd 62 csRfPRPRave a

! p][ 0] e‘CE qsﬂt Egéoltﬂe@ﬂ?lﬁﬂ;x?aﬁoﬁ%ﬁ H%ﬂ%gh@x&ﬁbylcﬁahgng&e @hdbﬁroﬁﬂﬁ@&fbdd pioht 619t h't')
refers to en of a s O, - hrown by
paral l el |ight®® ROt & g“%éﬁ ﬁﬁe‘?ﬁfﬁédo%%%aﬁn:%mwitgena,&t%%&a&d t he
proj ect ed pasnpliechgpreatin, eprbeallapssof sk A digertign rerpgpgicpla tB?l‘é‘mé‘('r‘n%‘t%er . The
first regi onafpfiedélongaticiir f ace- pat hl ength, L1, |ess than the

sur f ace- pat hl englyfgaifign 1cPhho aiferfRRONA SBEL-HL fiGpctes, P AN Mtkeria of the
t opographi cally .in a patal

parallel directi.on while the _web is.in. ensi oned
condi ti orf® PP&F &rpiged/n FEIHEGSS‘L ?lfda% gﬂﬁi{?‘ﬁfi EngroRide s sphe: 1518%3&11%1?3%{] ¥ 1ggllteon 66 is
at | east aboutd dbérapces andis monaquittiagseof the first regi on 60, nore
preferably at | eagloudbios?Of6 GiiQelkabr édnstructinthe Afexiblvebdgs fo§ ther rgsentn,  and

0 _ Y .
I gener al - EHEGRAREp SRy RD TP ralest Sn o Rty Ayt el €30 20} OO
greater wil| pplevinylidend diieyisei®Y D6} PPehyigns (Bg}’ BPHPEPYES gr F]Hﬁm\"ﬁlgflm ’
25 coated (waxed, etc.) and uncoated paper, coated nonwovens etc., and substantially
permeable materials such as scrims, meshes, wovens, nonwovens, or perforated or porous
films, whether predominantly two-dimensional in nature or formed into three-dimensional
structures. Such materials may comprise a single composition or layer or may be a
composite structure of multiple materials.
30 Once the desired sheet materials are manufactured in any desirable and suitable
manner, comprising all or part of the materials to be utilized for the bag bedy, the bag
may be constructed in any known and suitable fashion such as those known in the art for
making such bags in commercially available form. Heat, mechanical, or adhesive sealing
techniologies may be utilized fo join various components or elements of the bag to
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force wall. 14 | Cctober 2003 WD 00/ 78627 PCT/ US00/ 16964 For 1%16§cg§er eri al
52, the direction of applied axial elongation, D, indicated by arro 80
in Figure 4, is substantially perpendicular to the first axis 76 of the
rib-like elements 74. This is due to the fact that the rib-like elenents
74 are able woowmtsend or geonetrically deformin a direeciwsoogsdest antially
perpendicular to their first axis 76 to 5 allow extension in web 52.
Referring now to Figure 5, as web 52 is subjected to an applied axi al

el ongation, D, indicated by arrows 80 in Figure 5, the first regions 60
havi ng the shorter surface- pathlength, L1, provide nost of the initial
resistive foﬁmgxﬁsel‘ggo B3 c@lortl?eﬁuintad@igox{%E%Flb&ﬁés &%Vt%'c?éi'(ﬁ&fafn%& b1, ok O the
appl i ed el ongation whch corresponds to sfa e% \th e In stage 10 1, the
rib-like el eftBervise melded rithe @96819?&%1&??5?@1“3@“ Pendmg Jeqhpidpsste HosERet r i ¢
def or mat i on, therbagibbdiedfrong aaweb of §heet ofi matenidl. Trei wrenh E6S. tRatents evhighpire ed

el ongati on. iR @0dbf 110 Riate! dTAhS HRRAL égatd 'R MR Horh UL SinAE: MNABERS as a

result of _the novenent of .the _reticul rycture forme t he

i nt er sect ? ngSTFICHEL tg?‘l?@? g‘???tt%in Eig8res amﬁ% E%r%lhﬁg?'pf > c%em%f %ngﬂ’e?%mggosl' s

subj ect ed t 05.556093pisuce Genstroreg 30.i 15AC totFaachiq st el and §iBnd4 % IssesddNyemsk per i ence
15 geonetri ciglebey g®ais@alor bendi ng, thereby changi ng-the shape of the
second regions 66. The second regions are extended or |engthened in a
direction parallel to the direction of applied elongation, and collapse or
shrink in a BEPBESENIAJIVELIOIRES: to0 the direction of applied

el ongati an. | n addbivresnf try debign afdoonfgwdtion swtdble ferdhs intehdeld epplicgipamayes, a
Sheef[ dma-t eri ?%utﬁfzecl B%ons%?ct%ﬁﬁﬁ}%xﬂfeﬁ{aﬁg ?s@oﬁiﬂg ) %B bREenfint@fioR. F& ehfﬂhlilﬁved to
provi de a softer,. more cloth-, xt ur n e re

qui et in usedPYEFPEHRC L?E’Fﬁﬂﬁss_f’ﬁlbgﬁ_%m@ﬁﬁ ?raf_gapsé%ngtr”ség%nls,eﬁ%%ﬁfgﬁg t i3 ‘exi bl e
bags of the pihesiverbased ¢lossresi iprlooking meehapirlaealnith PT YithohRFFEAPA LSSt eri al s
such as pol yyietshiseb rembedle( fRYGY stripp @layy iof YHei i rrempdsition) et ¢ERNDE) any

pol yethyl,gne hEEhROLYRORY BUEn{IbTRY, STHTbAN Qi inGoBEAH of waxed,

etc.) an &oat per, coa o) vensﬂet ., and substantially
per meabl e nasiods of nappkattungaed applymng hem i AgE B onwovens, or

perforated or porWhie pirituis, emhbdimhrts ofthe doaser anventjonthape bscrdlisirgehand; n
nature or folyuRdndani:Quduldl REHHoE RStheaakilled tnf M€ bt RIS varBu€ Bthérasharigedhdl May

conprise a sin conposition aof |ayer .or be. ke ture of
nul tiple mat é"ﬂgﬂ%gt.mnéﬁm@?ctga‘{éﬁg{hg‘éts%%gg%ﬁglgiéhenﬁrgraflggswg?eﬁﬁgﬁh dgg't ured in
any desi r2fbl dt andhesefore algtendednimsayer Bothsr rrperiyd aplpimg ralh spgh ghangeafht er i al s

to be utili zeghaffRitidnb Gabaegwitbidyhe sedpe olféids invention. -
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may be constructed in any known and suitable fashion such aslqﬂg KW in
the art for making such bags in commercially avail able form at,
mechani cal , or adhesive sealing technologies nay be utilized to join

vari ous conponents or elenments of the bag to 15 1 Cctober 2003 WD 00/ 78627
PCT/ USOQO 15964 t hensel ves or to each other. In addition, the bag bodi es may
be t hernoformed, blown, or otherw se nolded rather than reliance upon

fol di ng qﬂgaﬂﬂgding techni ques to construct the bag bodies froma web or
sheet of materral. Two recent U S. Patents which are illustrative of the
state of the art with regard to. flexible storage bags simlar in overall 5

structure to thgse icted.i.n Figures and _2 but of the types currently
avai | abl gl are ??1"@3’?%8%%@%“?3 ?@%ﬁ%ﬂle%ﬁ?@gﬁé}?gtf!dheeiQ@éenlai)aq@ﬁF]&lﬁ‘il o formg)
and 5, 575, 7472 bgsipdloNavesHigher Hedingl 8P GpéendAbtintt bla. pdrpREESENEATeNRg

CLOSURES: 10 %Iegs_ur es of  ,any desi_gn and configuration suitable for 'the

i nt ended appl i9%€HRINg AN pESNINGRIaqs: $3if Pagihgving e apereEion gdirrey fhsed preging and
accor di ng 10 thRwRF RSRM bW B Qer FforeXaHN! AR IEng: LI¥RGGh ARNT €S,
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1 Cctober 2003 CLAIMS 1. A flexible bag conprising at |east one sheet of
f1exi bl e sheeta¢hatiaying| angsuieptipnsd proigcirdnpathlengthi seidcfits agzion mmdergeinghavi ng
an openi ng_defgnefiy, AoRSELPRGHYIcrAL Lt L4} ' ane,
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| ower regi on lpplisdgforr upon said flexible storage bag when formed into a closed container, said

first region and said second region substantially returning to their untensioned projected

pathiength when said applied elongation is released.

2. The flexible bag of claim 1, wherein said bag includes a closure means for sealing said

opening to convert said semi-enclosed container to a closed container.

3. The flexible bag of claim 1, wherein said sheet material comprises a polymeric film
material.
4. The flexible bag of claim 1, wherein the expansion properties of said bag lower the center
of gravity of bag contents.
5. The flexible bag of claim 2; wherein said closure means comprises a drawstring.
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el ongation axis parallel to said opening plane which permts 58ichel S4Wr
region to expand in response to forces exerted by contents within said bag
to provide an increase in volune of said bag, wherein said sheet materi al
exhibits an elastic-like behavior along at | east one axis, said sheet
material conprising: at least a first region and a second region, said
first region and said second region being conprised of the sane materi al
conposition a kDQ: i roj ect ed .pat hl engt aid
e Y e L e e B
said second region initially undergoing a substantially geonetric

def or mat ion n.said web.material i.s subjecte 0 an applied elonation in
a direct i78n %t@ﬁ#&ﬁaﬁ?f a%h‘@}er?l%%g%g@ Iaﬁliugesithﬁn‘ﬁ%%ponse to an
externally applied force upon said flexible storage bag when fornmed into a
cl osed c ntaiqﬁé, %Ekﬁ@ first region and said second region substantially
returni ng-to th&ifex 8 of elaiay Lpyhsyde sad bagrompriseigt Feshieh sai d appl i ed

el ongation is released. 2. The flexible bag of claim1l, wherein said bag

includes a closure neans for sealing said opening to convert said
seni - enclPosed Thedlesibledragtod clrire [l owbeteinsaiddirsigegion andrinéd facend toionbeagvisfallgl ai m

1, wherein saisl,; i conprises a polyneric film material. 4. The
fl exi bl e bag 3%“@?2?%2§?gﬁkgﬁtin t he expansi on properties of said bag | ower

the center of gravity of bag contents. 5. The flexible bag of claim 2,
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handl es. 7. Tkeekhentsbl e bag of claim 1, wherein said bag includes
handl es. 8. The flexible bag of claim1l1, wherein said bag conprises a trash
bag. 9. The flexible bag of claim1l1, wherein said first region and said

second regi on Tat BeMbRURk b claih 56, wheteird $QIHRNR AN HBktantdBy #EBGE §Ai@i‘ib-gihc€, bag
of claim9, wherein said second region includés a pIurallgy of raised rib-

li ke el ement s EleWENtSThe f| exi bl e bag of claim 10, wherein said first region
is substantially free of said rib-like elenments. 12. The flexi ble bag of
claim 10, wherein said rib-like elenents have a major axis and a m nor

axi s. 1312The The dlekiblecbagaef dhinc @i whedsin\shidrh-hikes eliententh deve ambagon alis amth udes
a plurality OBP&h%§# regions and a plurality of second regions conprised
of the sanme nmaterial conposition, a portion of said first regions
extending in a first direction while the renmai nder of said first regions

o ot e IThE el B BEORITY, Snefclh 33 Inleh Ratertal Teided" pibeaify F BE'
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.

14, The flexible bag of claim 1, wherein said sheet material exhibits at least two significantly
different stages of resistive forces to an applied axial elongation along at least one axis
when subjected to the applied elongation in a direction parallel to said axis in response to
an externally-applied force upon said flexible storage bag when formed into a closed
container, said sheet material comprising: strainable network including at least two
visually distinct regions, one of said regions being configured so that it will exhibit a
resistive force in response to said applied axial elongation in a direction parallel to said
axis before a substantial portion of the other of said regions develops a significant
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said first regions formng a boundary conpl etely sur r oundi Ng Rk fbes

regions. 14. The flexible bag of claim1, wherein said sheet materl a
exhibits at least two significantly different stages of resistive forces
to an applied axial elongation along at | east one axis when subjected to
the applied elongation in a direction parallel to said axis in response to
an externally-applied force upon said flexible storage bag when forned into
a closed CONLAASE fo@hdl HASRbLIRLEL ahngfa%prat%é‘sg oné o gaa%@%l%n&ﬁmréﬁ
including at least two visually distinct”redions, sai
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| east one of said re vin sur f.ace- pat hl engt h is greater
than that of tsﬁ té’é\ti‘ ge@fﬁ%ﬁ%slsgge L& utPeTg'l @Q}lgle&ng?@%%tﬂ e s
whil e said Sh%ﬁinﬁifﬁﬁl%ﬂ @id dhSet! Mateial YN LRAE ERNEN 1& AL tal DBstariAl Horti6R 00 Raid
exhi biting said_[onger surface-pathl eh?th i ncluding one or nore rib-Iike

el enents, sai de8idhdavingegn dmesr swsieipathiongtha tq jepist the plave| Qfetheoﬂméleﬂcﬁxﬂﬂie
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enough to cause bst ant portion o regi on haV|ng a Fonger

sur f ace- pat hl eppjied axinl elengationhsaidoshgetemestrial leshibitipl iagdtabreiative fotoeriggiter than
wher eupon sai ¢y s s a second resistive force to further
appl i ed axi al q‘h %ﬁ%&e:@lﬁ%g%ldd%ﬂﬂegt&lmt erial exhibiting a total resistive
force higher than the resistive force of said first regi on. 15. The

fl exi bl e,bag erei |d sheet, mat eri.al pl rallty
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direction while the regzln er of sai flr%—ﬁf ions extend in a direction
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The flexible bag of claim1, wherein said sheet material exhibits at | éast

t wo- st ages of saifl §iagt segians fomringa beundar camplefebyisuponnding saihsrephdiegions. al ong at
| east one axis when subjected to the applied axial elongation along said
axis in response to an externally-applied force wupon said flexible storage
bag when l6or ndde iflexibleabag] Qfmlt)mlw'raiEsaidShd:ed nwiaziat extabityr dtdéast cmnag'esiqﬁg: a
strai nabl e ne f visual] ISt tral na t wor, k
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whi | e sai d sheet ma IS in an &t > !’;g second

regi on having “80%3’6 rsfoé?:géﬂi?&t"rtheé‘ gireed iptp a glose n‘é’&?ﬂ‘reéd‘a% St rateriad

said axis whi kempidisk: Vﬁﬁrdﬁ@dbﬁ hé@lwvolks of RisBdllyUlitBRS reied, cAddhindhle Rakdk

first surface-pathlength, LI, being less than said second

sur f ace- pat hl W Etzleag A grsp iregien and a second region, 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, 1.2, 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 said resistive

force P2 when (L1+D) is less than L2.
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region producing by itself a resistive force, P1, in respomy;d&bﬁwzﬁgplled
axi al elongation, D, said second region prodUC|ng by itself a resistive
force, P2, in response to said applied axial elongation, D, said resistive
force P1 being substantially greater than said resistive force P2 when
(L1+D) is less than L2. 19 | Cctober 2003 17. The flexible bag of claim 16,
wherein said sheet material includes a plurality of first regions and a
pluralit f ter it a
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of claim 17, whg6eidrteadiinla 8hetion Fordpendiélarith edid dias dﬁec@ﬂou t@Urtdr¥ecPbnd drofifer,
i ality of second regions_conprised of .the sane nat eri al

regions and a pl

conposi tion, égld%%ttr%wscfm@as #beyndaty coigleily susaradiag sid pesond ragioss.
direction while the remainder of said first regions extend in a direction
perpendlcular to said first direction to intersect one another, said first

regi ons fl8r ni e dlentlmbeg of eloim|ld; wherein midosheai mgterali clsdeson pluradiyy of $irst20

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.
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