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(57} Abstract: 'The present invention provides a flexible bag comprising at least one sheet of flexible sheet material assembled (o
"= form a semi-enclosed container having an opening defined by a periphery. The opening defines an opening plane, and the bag has
an upper region adfacent to the opening and 4 lower region below the upper region. The upper region has a preferential elongation
axis perpendicular to the opening plane which permits the upper region to expand in response to an externally-applied force upon the
bag, while the lower region bas a preferential elongation axis parallel to the opening plane which permits the lower region to expand
in response to forces exerted by contents within the bag to provide an increase in volume of said bag. The bag therefore exhibits
increased stability in use and is easier to close.
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The present invention relates to flexible bags of the'type c ?T&%[ 3
utilized for the containnent and di sposal of various househ Iof %Qq al s.
10 BACKGROUND OF THE | NVENTI ON Fl exi bl e bags, particularly those made of
conparatively inexpensive polyneric materials, have been widely enpl oyed
for the cont aVRR¥ERF2’and di sposal of various househol d naPEFVs#Es&Cch as
trash, lawn clippings, |eaves, and the like. 15 As utilized herein, the
term”flexible" is utilized to refer to materials which are capabl e’ of
being fl exed or bent, especially repeatedly, such that they are pliant and
yi el dabl e in response to externally applied forces. Accordingly, "flexible"
is substantially opposite in meaning to the terns inflexible, rigid, or
unyi el ding. Materials and structures which are flexible, therefore, may be
altered in shape and s ﬁp@ﬁ {%AlgeEﬁ)gggﬁ ‘;or ces and to
conformto the shape o : them w thout
losing their integrity. Fl cANDENHANCEDSTABIIIXINUSEhN|y avail able are
typically formed frommaterials having consi stent physical properties

t hroughoutgthe bag structure, such as stretch, tensile, and/or elongation
propertles A comon nethod of utilizing such bags is as a liner for a
contai ner such as a 25 trash can or bin. Materials are placed in the bag
until the bag is filled to the FEhROR VHEINVERNTION) and/ or contai ner, or

until the bag is fib lpﬁgentt ShveRondelates @ﬂﬂéxaal@bags\éb% %&fcoﬁmnhsuuﬁfzed ked to
1Tl

capacity, ven. be Porcleflo onal materials above
t he upperm)stg O&’t Imyefnp f%osaig%am&ho ﬁ)c’lél |cuIt for the consuner to

achi eve chtdsure of the bag opening since I|ttIe if any free materi al
remai ns avail abl e for secur BAEKGROUND ORFHIOINVEBMNTION the contents. If the

filled bag is the% Ha%@“pénlﬂﬁlafdb%&sel?ﬁ/adleto?%laﬁl%ééﬁﬂw)efg Eﬁsiv%[]a%h?nehﬁems are

I nserted and/or t ctivate | S requently
encountered i%¥ EF’%‘% hﬂ"? ??Gmo?“%ﬁeem&yeaoﬁf &t Sonfarpuagnt ‘b éggc’séﬁ fid"ance
wi t hi n- t he baltpusehpld nzatarialsseciize trasbnlgwn icliprinag, loaves, awd the like. bag wi t h potenti al

spillage of the CORtLRMES: hdreid tﬁmeﬂiaeﬂe}m%s\ﬁ@l&@/ta 8&&&&’&(&&&@%&5&64
ACCOI’ di ngl Y I tab\f\é) V\ﬁ¥ gB]P$ ﬂ(gxe(sil en? CSPE(?PEE]Y r%})egtegl&esucﬁ L%ﬁt q.hetyag‘e Wﬂax}(% d-!éld such a

easier to cl@88 Sira
bag whi ch hasw@ﬁwéml@éwpgnsam qﬁwﬂs @pRlisd forepsp Aceppdinglyd ﬂ?n@ﬁ"aiﬁéﬁbﬁ@n%ﬂ‘ién
fill _ed 5 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
20  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
25  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
30 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.



SUMMARY COF THE | NVENTI ON The present invention prOV|des a fledbls sqg
conprising at |east one sheet of flexible sheet nateri al assenbl ed 10 form
a sem -encl osed contai ner having an opening defined by a periphery. The
openi ng defi nes an openi ng plane, and the bag has an upper 10 region

adj acent to tWEOYEEHi ng and a | ower regi on bel ow t he uppercresyimass The
upper region has a preferential elongation axis perpendicular to the
openi ng pl ane which permits the upper region to expand in response to an
external |l y-applied force upon the bag, while the |lower region has a
preferential elongation axis parallel to the opening plane which permts
the | ower region tAzcesipgindit wouldeiepdsiebld @ Froviees fexBkiRg WichCioRiAtls W thin
the 15 bag t oglpdeQMiefgnan increase in volune of said bag. The bag therefore
exhibits increaseg |E%ﬁ F use and is easier to close. BRI EF

DESCRI PTI ON OF TH Wk@ﬂq 1able 1q Pravidench  pagavHigihhas gnhanced ssbilitnse a8 ai s
particularly Eﬁmﬂmxmgﬁﬁmnﬁmmwhmﬂmhdlstlnctly claimng the present
invention,sit is believed that the present invention will be better

understood fromthe foll ow ng &w&lﬁgl 1&%@8 on with the
1

acconpanyi ng Draw ng Fi gur es, Cirrire-refrererrce nuneral s identify
li ke el ements; andbeures Fﬂvelﬂif@lu?re"ldesl%ﬂaﬂ’ﬁt &eg vinamwisiog ah ldabieorielshest g i n
accordance wi ﬂdéxﬂildn&eﬁmﬂﬁﬁﬁl adseIBd tooform iaMberi-ElcRS@bon@iR} Havi@N@ dpe@Rs 25

condi t1 on i Lo tarerr el bt ey Rt il o od %ﬂ%@éﬂ;ﬁéﬁ?%&“ e

condition, ,wWth naéerla cont a| erern
perspecti ve i PR AbaGERR th OReRWE 381 g srregion Pﬁ o theryoapr regipnf [T pree bags
of the presenegipmiasaprefeeritial dongathst axistricaeddiculan teeths dening paachich pemitEi gure

3B is a segnemt esher REHS RAKhANEN !rést:diﬁ& fonl eRferrfly-h @fa}aéfﬁﬁsﬁ fhebhd, Wuifpt €ri al
30 of fl exi bl A% L AGE

rd|n sent, |nv
partially- tentgl gned EoRd Qfere}i‘ffa ?ng"g@ pgs gargl 3 ﬂ’Fé’éfem%Plé'ﬂfe‘é'}E“Fli‘/e
i || ustration REFsiae b’(‘b“legl’f'?é}oindo exnaml irnrespansg todpreds| exsitddl by dvatgsts adibirtté ng t o
the presebi ilmgenpiovide bmireregiecdiatvelunieaTshiones TR Whs!th@&tore khiBitd Bodaskd @ Pl an

view i |l ustraf ity RfusRtihekiceihnpdi ment of a sheet material useful in the
present |nvent|gir?iy z;rsld 1 dct ober 2003 WD 00/ 78627 PCT/ US00/ 16964 Figure 5

is a plan V|eW|IIustrat|on of a polynerlc web material of Figure 4 in a
partial |l y-tensi oned condi t BREEE Pj ¥ TP DRAWINGE Fi gure 3B.

'DETAI LED DESCRI PTriNe Qe -EbﬁlﬁcWMJ)ﬂédes with claims particularly pointing out and
20  distinctly claiming the present invention, it is believed that the present invention will be
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 '



5 FLEXI BLE RAG CONSTRUCTI ON: Figure 1 depicts a presently pr?&ﬁﬁ&%9203 '
enbodi nent of a flexible bag 10 according to the present invention. q n the
enbodi ment depicted in Figure 1, the flexible bag 10 includes a bag body
20 formed froma piece of flexible sheet material folded upon itself 10

al ong fold | iwmo282and bonded to itself along side seans 4nsnhsit® to form
a sem - encl osed contai ner having an openi ng al ong edge 28. Flexible .bag
10 also optionally includes closure neans 30 | ocated adjacent to edge 28
for sealing edge 28 to forma fully- enclosed contai ner or vessel as shown
in Figure 1. Bags such as the flexible bag 10 of Figure 1 can be also

c;)nst ructed from Bigaerd isaytdSviéw DRistedtios BELE bolimbed wel mat'élﬁkﬂl'o@mguﬁb% in a ol d
el imnating ottom seam for fo
line 22. ?ﬂﬁ lﬁé@ e%o@%gélﬁ?ﬁgﬁ tﬁ‘#]&?fc}é%djn%fﬁ%“%%é)and protecting a w de

variety of rraterlals and/or Obj ects conta| ned W|th| n the bag body. In the
preferred configurati onDEF REP IO :

conpl etel ys encircles the peri phery of the opem ng forned by edge 28.
However, und QEEG%(; v _m(r:n"pq a closure neans fornmed by a | esser
degree of en et exanpl e, a closure neans di sposed
al ong only one si Hisuwfl é.ﬁcmé’ aasysenthwrpfpmﬂu aidodigntatefat fEexibleongrie aFfng@I ty.
Fl exi bl e bag tdhe priseACiacindanc s Wk telbbdifeRrRpiCRE uh Figﬁfétll @b il u@em an

upper €9l oMl thecadhaPEDl, Jiob18 HOPRZE Bl QUETal 88 fol 95 °F

bet ween the

u r
exhibits ¥ @E@E P’érléf@ %m@ bovded to ifsglf aloe}grsyét%ﬁs %%?6 ttq)fomea Eﬁﬁb'er edge
28 than t he |envlesed rcontainer, hawinglag dplréng elegy edge PiBorFiexibibibhg 18 alo bptvanilyf orce to

el ongate in Qngﬁdeg 915%@@1119.‘@15 1) lo@éte& EQIJJCQE t&‘eﬁ%@ b8 ﬁﬁig@dhgéetfgg @Q totfth?n a HIAPEr

regi on. Accor e n no to the
opaning  edgaTpsH Kimalty & AEHan RN P aRG1 ok Bhy A B AeHER ba&éga

great er ext ertigurhdncanhe #1&/\E¢H38@tqde@¢férﬁ copfgudusrinte of sheet mppidl.etiction ce in a
di recti omyparekidi@ting 8idt hearP2Niand) 2edage s@bstibdfigg Riagbttofnh@alnOME Fold Gk @2. Wi | |

el ongate fi r$lex?ﬁgbz¥g010q$ SR8 R ¢ St n%a&d@?égescglﬂg @?@@w&ﬁ%rﬁﬂmaﬁ@%ﬁ L

shows a pIurall Fons. ext ace egl ons

conpri se r owePl B’P qerans e Ge B8 WdY-or mat i ons in the flexible sheet
material of the baghden20, configirgionedppted MOFigorpi, the ¢loduer wemisngp

undef or ed 1 egingfRly ARiraBONE phdbhdy or@d Q28 20031 YO Y A8 FGT SO0 16964

20  some circumstances a closure means formed 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



Figure 1, the undeforned regi ons have axes which ext end acro§%mcﬁ ﬂ?%erial
of the bag body in a direction substantially parallel to the p ane (axis
when in a closed condition) of the open edge 28, which in the
configuration shown is also substantially parallel to the plane or axis
defined by tH¥OBB®EEIM edge 22. 5 I n accordance with the presesobiasavention
the body portion 20 of the flexible bag 10 conprises a flexible sheet
material having the ability to elastically elongate to accomopdate the
notion of the bag contents in conmbination with the ability to inpart

addi tional resistance to elongation before the tensile limts of the

material are gaaCletl ynalfihSedGORinatd s %&@9@&5%&%@%%&?% EXX@Q to

readily initiafly expand Inre or Ces, exerte
consuner in W“ﬁ’gﬁfteﬁ@ntﬁ%'b‘taﬂbﬂg'rﬂﬂmgﬁltm i Péa"E &"’Pﬂsa"i’lT‘?élm 3 figsed Sop

exerted by t hhe bmg edgez8e phich by theaotfigirdtiod skdvoniy atsb erbsiantiallygpeadiel tedhe
di rections. %@grg‘%ﬁﬁgg@@ﬂg%&gﬁ% sproperties increase the internal

vol une of the bag, b pan h n.two
di rect|0n55t The uP\W# ¥‘?Ig %gﬁtg%ﬁr?ﬂm 1{"{5%% ebSHYB?T%&hg@ :% 38’}@88?& to the
openi ng pr ovil@eepnpigist 4 dhableb@getnmtemalahavmsdhe abfiEy 105 el y efongate thag

contents to Q@éd%ﬁodh@&h&in@ﬁdﬂﬁ' m@a&gscdn&nﬁqn%&ﬁbihﬁfbn wathntht ability, totifpart out war d

expansi on of 91? iona res:stagc%rto € ongg ontbgﬁaﬁé)ﬂ% tgﬁilé)maltpgf {Iﬂggxfa'ierﬂpgrral é ncreases

the vol une o %% owering t e | evel
of the bag cortseombination of greperties serpifs thedpag foreafilysipitialbnepand gdespatse tos
| oweri ng tthe mpeaiddorcef exged\byttye @hsirve irbdrgwing thetbes tysward utof h oowzinengndf t he

center of gr ao\ﬁtvtraxd %mésh&ehécg b§ OBE %%iﬁgtgnﬁm}be&%néanemgaho@% 'r%éﬁ?LPgCL ge

wi dt h of the‘fag ot,i, vi.des -ep ﬁ% / ] Zgﬂ

upon a floor FHCHPIETHesaErBt PRGN W?t"im{ﬁ?se g’%’ﬂ%é’? UMEOEPEERS are

t her ef ore or itorexpading die letegh oft thebas rodteriad it twordingstions. | Fhetupvard gzpasiopef t i on of
the bag i s genepeibofibdisdsAtfabant lothPesepdig Pravitdeasdditonbinag platfiel evd hed by

the openi jg heveggmeﬁ*agemg&n& g hiEa ¢ BSdE EF@QQ@% Qe SsinfiafiflCn OVeT

portion o stanti a ar to e pl ane

defined by t HE"¥Hd ﬁxmgsl%w é}ﬁ‘f‘elﬂwerellfg@“cﬁ‘fﬂﬂ% ehslg W‘%’u %ﬁ’@é‘?ﬂ’&?’?ﬁﬁs f ovi des
t he defi ned stoluiecdf the loerad @orticnsf thd batghedqngmshmanng the davel alrthe Yegdiottewnal | v,

while it is pResgR d¥uly Qﬁeeélés%ﬂe th&n€ YW mbw&ullg%@&hﬂe@&ﬂ HaliPreRiag €  bag
body from a sheet a

r|aI ng the_struct aract tics, of the
present 30 i TERE: n’ghls 1‘?‘”53“%9%/%‘8 g of %@ ﬂﬁ%%]’agccé’ﬂeﬁfﬁj%qn? élﬁlﬁglf es to
provi de sZ&h ipercasingaheswidih of fie\pag hettogy pravfes epleaneddstabilisy wheprikssbagfis alered bag
body rather tiaR aifbér if Bkdif-Rbortimdéonap@mne, a band of such material having

the desired stret qle QfdPRLAL 19%3%&gér@&aﬂga%h&e§ae tﬂ%uegsxg agb P Bioh @k the

bag form ng a conp roun oprﬁ/e(cil%armr
| ocal i zed st rlg{péqpomqypg‘rﬂgeybag is generally substantially pelpendlcular to epIane 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

or ces

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.



4 1 October 2003 WO 00/ 78627 PCT/ US00/ 16964 Ivaterials'suitabhe)c@oq%=r i'n
the present invention, as described hereafter, are believed to provide
additional benefits in ternms of reduced contact area with a trash can or

ot her container, aiding in the renoval of the bag after placing contents

t herei n. The vdgoeesz7 di mensi onal nature of the sheet mat erdcglusgipdsphed with
its elongation properties also 5 provides enhanced tear and puncture

resi stance and enhanced visual, aural, and tactile inpression. The -

el ongation properties also permt bags to have a greater capacity per unit
of material used, inproving the "mleage" of such bags Hence, snul | er bags

than those of coMth]%é ?ﬁﬁ‘tﬁquﬁé ;ﬂc‘_sﬂé g)ﬁlesé@)ﬁt&% h, r# ZEA b nefealllrY 62

application. Bags gg uratlon eSired,
i ncl udi ng ba§giefeisp Hg)vrflgﬁe%@abbm b tpms o reocsd comtace GBI FRsggan or
REPRESENTATI VvihehddiRer\biSing Tiothb edniowal of kHelsg afstr plating eomdntmhmm aThefterag-ur es and

P oot Fan_© AANLAS A of *ehfxé&@é‘f“éaa‘?ﬁg%zﬁ"’n R0 18 déhebilh RORIER ta]soctlve
U ew of *a s c MRS Brhabina dre dad BpihEe et SErEbvRR Halt mat RE S5 body 20

as depi ct ed mp@sgur @be dlompatiopnrencities slse permnitHagsith bavs ajgrdates sapattle@eraw
descri bed hekemgtedd vsél) ihbligy hormileage’ 6F saacsyrgelaﬂemwmianeﬁﬂzgs PEEHedRt

i nventi on, aA3s &%L/%nngl%a& g?r} H‘?c%%n Ing%bgﬁtlﬁ*zggfor 8 eﬁ; %]ﬁ)ﬁ@a%&? %.ﬁgse ofdl €

descri bed in grea ass

5,518, 801, i §§:uéep% andcppRfgEpton depireg; nc mw&’y avmzd%d est We*PEﬁl%fc%gwr e of
whi ch is 1020 ghenediss. | ncor por at ed herein by reference. Referring now to
Figure 3A sheet naterlal 52 |ncludes a "strai nabl e network” of distinct
regions. As us ) \ 8 rai nabl e network” refers to an

I nt er connect eTr—&f : p of regions which are able to be
extended to sone ’ﬁ@bﬁtﬂ ﬂhﬂé'gﬂﬁ%@els‘ﬁ“c&ﬂlpf??é'ﬂeﬁ B perenanseradyantages of siblA ng t he
sheet mat eri abkgswctdidiap t€ kiaSpresent mk@nb;eimgureem pioidesrLgpalysalatged partiappl i ed

and subs egu e[}gs%ec{l% wﬁ? %Fa dégﬂ)@ mItQﬁaI %br i Ffoﬂﬁﬁ)?’ﬁ{elﬁ)a iR dtdes at

|l east a firs secon regi on |ncludes
a transiti oﬁél‘leﬂl‘é@ WnFIS‘HGWT?c PMatenaly suck, @s ﬂﬁf%??%@dﬁé%ﬁ{’%@@q
regi on 64 anduitdble foreese il accom@erico witfiGhe frbeent ineanson, izp wall as mgthods fﬁﬁnaﬁma

te)l‘(lhl bi t Cg@'ﬁéc}ﬁ%h k%ﬂﬁesﬁ:ﬁ&db@ﬁi@é’cbﬂdml% c&gﬁ&wﬂegﬁéd@s rraegshonhan?
e second r .S rec shee
material s sui ag%(l.s’%lr ifqag t|° & rat ﬂc%ﬂ tﬁdggp&esrgeesﬁ#s‘}mn\?gnpcgﬁ will
have a t#anditebpinarperatgd beein hyvdsrence. such naterlals are defined by the
behavi or of the sRefirng now to Figure 3A, sheet material 52 includes a "strainable network" of

distinet 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 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



material in the first region 64 and the second regi on 66. TheiRtRe0050e
ensuing description will be concerned with the behavior of the sheet
material in the first regions 5 1 Cctober 2003 WO 00/ 78627 PCl Yl JS00/ 16964
and the second regions only since it is not dependent upon the conpl ex
behavi or of tWeocBeset material in the transitional regi or@BV1SBHcet
material 52 has a first surface 52a and an opposi ng second surface 52b. In
the preferred enbodi mrent shown in Figure 3A the strainable network -
includes a plurality 5 of first regions 64 and a plurality of second
regions 66. The first regions 64 have a first axis 68-and a second axis 69,
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the second reokong; 6k Fr[dea §é&9ﬁ?&%‘7f’" gt ﬁ¥s Qﬁ@ﬁo 1§§& @{éﬁkaﬂ?g %} Bupusly in

a direction su stantla d| nal ax the sheet

material 52. loFitydigal pxis ?‘6‘??‘@61&1 #%agl it %f*g%‘tdu ais f dn b Dapree!
Cross-sect i onathedrapsredt axisl bfshe shectonateriab 2. oFreB@iblya the aeqvnd entisi of samﬂ a
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as een e erl S resistive
force al ong éﬂ”%%”%ﬂﬂﬁﬁ %%nl BO¥h é caséso k%hémn ﬁ$ 1St ¥4t e hﬁbggknéﬁt S
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subj ect ed t o imearpgxpniing carinadusilin aghtdtion sibstastiatly paralld! enths inginatial abid y
parallel to Qﬂﬁmsh&Pﬂh%%gBﬁal axis. As used herein, the term"formed"

mat or  al hat v | o GmseEAr PARRmAGes rodiie Hiaed setb-Seiaid HFoA Thbomet ry
when it i s notcond bgeotté dast omedwusdidtand aetobsysectpphliaesd A8l ongat i ons or  forces.
A sheet material @f it NG PHESEModinkAE Me Bbet infatFiANTY hed @derOffordled! SRBthaR T 1St
region and the sheet material 52 exhibits a resistive force along an axis, which in the case of the
illustrated embodiment is substantially 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



30 a second region, wherein the first reg| on is visuall y di Sfll ?&be}fﬁ(ﬂﬁ‘the
second region. As used herein, the term"visually distinct” ers
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naked eye when the sheet material or objects enbodying the sheet nmaterial
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refers to a neasurenent along the topographic surface of the region in 6 1
COct ober 2003 WD 00/ 78627 PCTI USOQ' 16964 question in a direction '
substantially parallel to an axis. The nethod for determning the
surface-pathl ength of the respective regions can be found in the Test
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rib-1ike ¥ ement slyshe Pigfermed teniboiimen ehowmt i FgyrebdA, abigstswgiontiébossed or a
conbi nati on tdnss&@qmlyﬂhﬁrr'mt {s] 148 nRkeaPRititn thé fidd Yegich d4iik ﬁltsu@d%anﬂlﬁlyflﬁd: or axis

76 whi ch 15 SRS AN LADUALAS nd AR SBINSELSE XS 81 S qRD 52 and

a .second or mn

| ongi t udi nal T&&iPEs 68@&%%*5 2Rt of raipgail ]é‘ﬁgﬂeﬁ‘eﬁ‘éﬁél Tlaa nb(]é}‘etekélefl#? ey bayxis 76
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the first axis 7 to.the s

ao r eat er,
hnd or o 20 ST el Doy o 71 9Agh ‘Séﬂﬁﬁﬁ%“z’fiylp%ﬁ&hg;gﬁ%‘?g‘ XS 3 Py BES
el ements 74 iR- tThe 1@6@@4@“#@9 therfirgaxivdy ob thegibike gleagntt 76 i ab feast egybtoner by
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another —and &', SEPAR" R0 e AoHB LA BY; 3 F8sloobi®h? & NAMD. 48 ddighes as

nmeasur ed perpendi C axi s enents 74,
and nore g‘?ef@‘?fﬁ‘[ﬁplyaﬂleﬁéatﬂ“bzFl"kge@?’emants 25 74 are contiguous having
essential |y no unfThe mibdikaeredasentselanizethe tsbmnd region 66 may be separated from one

another by unformed areas. Preferably, the rib-like elements 74 are adjacent one another

and are separated by an unformed arca 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

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,
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Sheet materials of the prior art which have at least one layer of an elastomeric
material 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
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when (L1 + D) is less than L2. Weh=(ALxEIRD)i s | ess than L2 the first
region provides the initial L1 ,

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:

PT=(A1xElxD) + (A2xE2x|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
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di rect i on suglgqv@nﬂjeapb-gake elements to geometncally deform 111 a dlrecuon substantlally
perpendicular to the first or major axis of the rib-like elements, while requiring

substantially molecular-level deformation to extend in a direction substantially parallel to
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.
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degree of fobraitition, etc.k ané cfasespatonal/ared akihies perdond ofklee wbjected swfacesareandr eas ed.

10 | C?t ob e{ ﬁ}%?&gﬂ\%g% Z@?ggog edied Ig)%qgé ﬁ@@%o-ﬁheﬁ‘ﬁ'e ﬁfg}?‘ersﬁt\! @Edént fawgact i onal
roperti es al can ontro callon
g § e gl oty iy BOL AP e ARG FretY e i e

mat eri al s t o “fYERF B
properti & amesb wilkercesigeinitva apdied elongasipn &y alpjvep HatsiAeompREitiern 4|19 ai nst  an
applied el orgg;ﬁgﬂag)rh@nd ThO @evidi doRbrbgs 61 iRt dRetomatefift Bheet firateyidnals before

the force wald, 13 Sn%guﬁtr?ot%og}-’- g, BEShiHhi L uleHerek Al aleuexpidigd by the

sheet materi aF agal nst™gh’a | ongation is a function of he ‘mat eri al
(e.qg. corrpo@F‘fVF@’rﬁdJaﬁﬁﬂtgfﬁﬁTeéﬁo%truct ure and orientation, etc.) and
cross- sect i onal aTgeavaiteblet setchef the rweb afatarinlis getojraraddyy tbmﬁr@etepaém@atbof t he

sheet matgyi %kthte][&@éonél ?egfbﬁCl'»IIBb eetryp :lltiﬂ@ngfﬂi d?]isthe ER@d0Bgion Ralchingihes attliéet pteL cent
area . covéerage o eria r the
resistive fo %Ba“ttﬁ'afpe Pﬁgg SR e %xél?eteﬁéneg{%ggn%gw§dﬁp¥he ‘L}F‘%at i on
for a given rw&ﬂembalike@dﬁmm§la§|W%eme@§§ﬂ“g%@lelﬁﬁﬁ’ﬁ|°f§}eevée “FHE"”’ﬂOJ ent

coverage of tRgerfeekrehlt @ is@ifacBypathlemptil bf tt second mgioh she gredterthd asdkbln part,

I f not V\,holly et@/otltﬂew I%Q?alc’f the fi rst regi ons and the spaci ng bet\/\een
adj acent fi rs

e avaj | abl retc
det ermi netf by t he § G}SF‘&F@ Parhi EhiE 1 Flgted B30, bl Sndef raltRin 37 niay?
exhibits a certain resistance to elongation provided by the first region 64 while the rib-like

- elements 74 of the second region 66 undergo geometric motion. As the rib-like elements
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
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15 of the second region. The surface-pathl ength of t he secong 4 |1o£q<0|3s
determ ned at least in part by the rib-like el enment spacing, r|

el enent frequency and depth of formation of the rib-like elenents as
measured perpendicular to the plane of the web material; In general, the
greater the WOpHFH®eER- pat hl ength of the second region the PEEEI16%4he
available stretch of the web material. 20 As di scussed above with regard
to Figures 3A-3C, the sheet material 52 initially exhibits a certain
resistance to elongation provided by the first region 64 while the rib-1like
el ements 74 of the second region 66 undergo geonetric notion. As the
rib-like el efefitishedbegragd ade ofisnch mheright stilletend totdxbibitiarsippenegiddtimspf t he

material , anta%t{'& n@ﬁésﬁign r 9% halehAs Tc&;plﬁl ﬁ&gamsﬁﬁha!u? ¥ intintieg agfkbe entire
sheet materia und, ergoes no r-I evel g\ rdingly,

sheet mat er | EPLCHY T"hténdttQ C%QSB‘BE ﬁ?%ggrag ! Qfesasﬁ’ao?%escr géd in the
above- refereamd@@tcamﬂlm@ﬁéurﬂblbtyr‘pf@ndtﬂﬂm@wﬂmmbﬁs al . patent provide the
per f or mnge adVﬁlm é"e@ﬁﬁst %iulaat hateARIC SQN il A¢@Binco withiiRPrdsan fRehtioniarhab osed
containers such as the flexih

addi ti onal b’%ﬁsgf‘??m}ega'ﬁ é‘éﬁe% At%cg%g%bll? gbltill on %?EH%% %?Jn%t |r§ﬁ]%d sheet
30 mat eri al swhateie dhes shagt mHatRga Il%ilpb%“B‘é‘ijlé“’%@cEﬁ“&} tiﬁfo

i nvention i Spredignihan€ Hians &f ithe shees waterialnd Thia girovides squidianal csﬁrfmmear@r erials.

tPO' yglf : c fi %ﬁ,’g gt ep.;Ll atﬁs[ {r'?t% 'g?]a?éin&rﬁlaﬂ?%ﬁbmﬁ?tgaltfé Egagtahﬁﬁ]gmngmbah Eagz ha;] e
i IV i v i
sﬁlrof ace %? ni Sfacegy; The g “H%fﬁl?f’ C’E“Ejig? g eﬁ‘ﬁ“? 3%8 prov;Xe Rl “ge 0?% EB@E Y

enbossi ng or ingtrdssipn whett the bagyis @Hippdddn g &ﬁ@@rﬁ@d@nmh‘@unlgé%lé ldeséfﬁblﬁ kstilej de
faci ng out wafgasigh véruslofFdn@HRN b2DMAMD B 8GR REEhnGAPeioitis dfhe

[l ehed Dady, 0838 iPfiEpal SHRAIRLR b Sl kel KaoslH bif oAl | PP Y

and flinsy |nmaer|‘zla1 cou W th substantially
t wo- di mensi olvags o Gip awksrislgdendingty npbarcro A (HPIEEPe t he consumer with an
exagger atied i npr eSstitde nethahivel mihodsesfsforming thefmscwitprd itackwef ofddedbi | i ty,

of Sugh fl exh{aéﬁ%lﬁéﬁitm@ rfdrCI%sQQHSthe ?re&éﬂt %@%ﬁcﬁsﬁe welaebwiah Qllgd at sndigef ul in
aCCordance w (S} esen on u a gur es
osef) i P-%EFHEPQ ? 651'1;5%%1 &'l atentt Qgé %oxgglaﬁlg‘ N [FS

3A- 3C exhi bi s S sec’t onhal rei the
sheet mat eri RhteitsN¢.i H6ER1n issesds funed. d8Mdin ﬂ%?n?a‘%f‘éf‘%frﬁ%‘&”@ﬁtad"ﬂ
predom nant plsapird o tvheh sl aelcbymtapiratkd hetbih by pfa@sticeles addi ti onal surface

area for ,.grippi a%:é g %{h%ﬁ HP%%&%E ol 1§£t dqﬂﬁé@lvkyopsﬁée@ﬁia%ﬁ@uﬂbieh

subst ant il ly pl acesf, ree-q Q%Acgﬂ}ﬁlfo“ b-11ike
el enents al séorpxsw e PEpsent IRIRRHARYIS VECRUE, Plgnmg An example o
method is disclosed in commonly assigned U.S. Pat. No. 4,342,314, issued to Radel et al.

on August 3, 1982. 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

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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i mpression when the bag is gripped in one's hand, also contrillwcttci)brégzad% a
desirable tactile inpression versus conventional bag materials and
provi di ng an enhanced perception of thickness and durability. The
additional texture also reduces noi se associated with certain types of
film materi aW90078%di ng to an enhanced aural inpression. PCEUSkNIES] e
nmechani cal nmethods of formng the base nmaterial into a web of sheet
material suitable for use in the present invention are well known in'the
art and are disclosed in the aforenentioned Chappell et al. patent and
commonl y-assi gned U. S. Patent No. 5,650,214, issued July 22, 1997 in the
names of Andsheetaentasial eri alternakieely, dhes@dxibiebags may bosfbeipated and Hesnehicqtaiddr por at ed
herein by refhehRes forBmiingtHaekeembithed of form ng the base material into a
web of sheet mateyi.al. suj L ' ' | QRS vacuum
formng. An exanp eger%l?glgj v@? ﬂﬁ?f m %’%Ehr%yﬁagte{n?rgr%d %cg?eglggsdcljle@}s%gﬁ %ynﬂs(g c?r%rmnl y
assi gned U. Semjpgyed appheeymajerpls3sp suitabieipp ysetip apqefancegyithofhe pregegt inygptier- 3,
1982. Al 't er nThd shedt yatetikiles 2fioshord ivEipure#t iis hesbstamiably inatbnsivayd dvadiiydrenel i cal |y

formed in ac ' Ity o)y iS) Bat. No.
1505 518 25&%@@@%@ % %&r@g%ﬁt&m&, DiineiloifOLERALY, BB MRS bloed B2l . 10

et, al, , oeptenber 2,.1986. The di.s

of each of t PESIBHYE HAKBAS °Iéir‘r8°t’r‘?8(r9gb§‘1%i 2 {EBTVSEF 8t @Eﬁ’mﬁ&?’éﬁrﬂ“ebyhf}é*ser ence.
The net hod oflsd wfemad todwreimfierye amexio fipt, ios Hicettipm" . Jhetrinsveresgrenteriipefle one

di sor gt e por sl Shesaily ieﬂaafdgcufak hénthes lldﬂgifuﬂhﬁﬁdgrﬁéﬂix@e PL'TE MafdriaRr 6fodht igdey , t he
met hod o r matji.on. can, be i i - C press
For 1 nt et FEEI S0 e SR B n g 3! SR Kot R 2

mat eri al i nt 8a%@etf ormed web material of the present i.nvention. These and
ot her suitabl e neiahaiesisfedabéverwiinggdrth o Rigores BRI, aheep inaterinleSpmelydasta

invention ar e nte. F&u& "'gf%{%fiﬁé?? idnd. HRE sRRRBR Kebli Gtk GRARRS ARRArABOYE-

I ncor por at ed appe . patent. The fl|exihle bags be fabrj cated
fromformed f5 fep t Spand azﬂb%l?%?aiff%%ﬁ?ﬁv@ﬁ%gﬁﬁff f%@ggﬁ%%uélgtéon"g I]éer ial or,
al t er nat ilSel wothene Shdebmiptotial Balpe inplydepbarisitionsl cegieng 64 mehighse losied Bdhed to
the nethods §értobdiveda thd@rssBE6ks 6URLE teadtconRedghing 66 gTHemEitortal Gpioss 4,
other patteris Jfif" Bl SRRARHNL SO BInARY Fhifl e rf ERARMED S Sheet

. if bt bl ;
material s 52 20T SHP FOPPIRE T acCor dance Wt h the present” invention. 5

The sheet nas@Pn&IeeD, 5 disgiedibYs: Fi gure 4 in its substantially untensioned
condi tion. The shsiekt mafedsli 32 hds2 fiss strfaoe,ofvingr the vesver & Figngi Dudidhan

centerling, }ﬁfﬂﬁ&glgisécoﬂh SRE4E TRk SRRV O B hRiraRk teBibodimedsha¥h & Figite@, or
direction "L theasnmina 123 rr1§:‘tr\;vsc)¥ke1rn§1$"1dt=:osra Il)lgxta 1tryaclf i%seinrtegei\crulsléaea‘nd%ﬁlﬁaliljysof second
tegions 66. A portion of the first regions 60, indicated generally as 61, are substantially
linear and extend in a first direction. The remaining first regions 60, indicated generally
as 62, are substantially lincar and extend in 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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also referred to hereinafter as an axis, line, or di réction "l‘b'cmb'gpgo 3
transverse centerline "T" 1is generally perpendicular to the | ongltudinal
centerline "L". Materials of the type 10 depicted in Figure 4 are descrlbed
in greater detail in the aforenenti oned Anderson et al. patent. As

di scussed abdV@fi864 regard to Fi gures 3A-3C, sheet nat erkCGUSBRIMGIC| udes a
"strai nabl e network" of distinct regions. The strai nable network includes a
plurality of first regions 60 and a plurality of second regions 66 which
are visually distinct fromone 15 another. Sheet material 52 al so includes
transitional regions 65 which are located at the interface between the
first regi onél &l 62nale pdipendieclantd one ghoties afibequilespatedrapirt, il@@tond eegi@ns 65

will exhibi tos‘vgrxpég&ée GAAb! BRhLAN SRS sﬁﬁis R@%vgeeandqz%lap@éﬁfmﬁt bid 8l [ eg "

and the sec issed ove a first

surface, (fatPhye? 3‘?5 f RiCwe pptwesh e giﬁst ragapng ancir;thy @B@S’Hd
surface (not ofthofus) regions ¢ hendpgR efithrrespdctdorbodingthat. ‘Biseeuond regleng6f bavaa  t he

strainabl ¢ nﬁh%%& 70k UdRSer Ryl rrhe/ f@a‘t aidsr'mt 1srﬁﬁﬂtﬁﬁ§1ﬁ&:ﬁféﬂ t@mal urality

f d
Seaneglolny as ?%5&%33}3&’%%‘%'?%? EEWE 5‘1; 7 e1 5 the sec ngg’flﬁﬂﬁw S’%ﬂsgnggfy il ajjl rection.
The remai ni ntp the ransverss@iis REheweb mnf&néé?e a”h@@ﬁterleapmaﬁo hgye agzlastigpodulus

substanti al | g1 |ahd1£ﬁ'bsséhﬂdloﬁé!faﬁﬂddl ITha s&esdrdiotd 66kt anclvtit mddiles E2 and
substantial l'y, 1%? &91? ar to the first di rection. V\hi le it is
preferredthat H |rst

I rection he ndi cul a cond
direction® ot her Bibfmhedmentipypofigye ge‘i‘gg’éhreglﬂ’és |a|“'s§“ “FJE\E?IP%‘H and t he
second di r ec{Thanis,hy niaersluwitidp e St teawgs 48 ig hresubstargipily thgisoms conditiand 62

i ntersect ONge@ROLASHer R TEhANGDID oG vas shetneggdnd xlagioﬁd gesher@drd second
oreferred. TRUMIG of BEY ag’ﬂﬂ‘ﬁcfle&e" 00 e B P Mot 0 iy EegstlB=)
boundary, i ndetested@r byompitination hereph lhs 3ibrlike Fleglﬁliﬂé 744havewﬁr-°é AT BERpPa @ y

sur roundsist hevhsdhcie rsﬁbsfaagangr;&rﬁel toRhe longimoling) atibef Wedtdd BBarlf a sdvend o st

regi ons 60 i d nore
prgferably f§n6 n§ %8?3 ngcggssgﬂst RER mtamqltansv@rsémmmem

I NC t'g about nche ot her
wi dt h di nensi ons inber n?‘llfge flements ?gd? 6]?‘?5368?}‘%?0566651573‘[ i%fe@mﬁéﬁéé’aﬁa“% he
first regi onsndBerlbyOntfoed aR@93ssDidig/ uneemsECT/ depseai, v6sigwheiormedias2 ar e
per pendi cul arg ﬁcﬁagoﬂ'é‘asanﬂﬁﬂ@ﬁblyaﬂﬁ ) E¥mERAcL dredfipicént chb@n&ba@and #«€gi ons

o 2 By S B AR s B, BRI o o
regi ons and/ gnautprhagma]@ @ﬁhﬁe‘h‘l -like elements 4, and nore preferably, e rib-like elements
are contiguous having essentially no unformed areas between them.
The first regions 60 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
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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of the first regions 61 and 62 with respect to one another. IQQﬁaﬁygﬂg
regions 66 have a 5 first axis 70 and a second axis 71. The first axis 70
is substantially parallel to the longitudinal axis of the web material 52,
while the second axis 71 is substantially parallel to the transverse axis
of the web nswoawir@k? 52. The first regions 60 have an el agscrwsomebss us E
and a cross-sectional area Al. The second regi ons 66 have an el astic
nodul us E2 and a cross-sectional area A2. 10 In the enbodi mrent shown in
Figure 4, the first regions 60 are substantially planar. That is, the
material within the first regions 60 is in substantially the sane condition

ggforel agd afteermeét%ﬂa{algm 154 e@ecu&defg@nei Qﬁ’al}[/&ﬁﬁ n, D’hmdﬁaa})n}d regi ons
i ncl ude a of .rahse

el enents 74 amggr %Q né'ﬁ‘{%.g I ds su 6t(1,)a11¥ éngmencﬁcu?ar%rlgﬁ ﬁs.rft. axis f@gf tht PB Il‘f%
rib-1ike el eshasents 744 Thuisis due o ﬁhg ffachthatiip sip-liks elsmens 14 axmﬂbl?rfm%bmd or

subst anti aI I géo)ﬁahadllb(ﬁiefdnﬁ ih hediteotigi subdamially perpendivhilat toctheie firs 2xiafd ta second

or m nor w&te%éﬂ{q_ﬁ §ubstant|ally parallel to the transverse axi s of
the web 5 erl e eF

ment t he, second re
separat ed from oREETESONP Figrrg, f"“B ﬁbg éFrsé‘BJ§°te‘£t§saé‘ri‘P aﬁﬂ B‘?sed or
debossed, orDsindipdtyd Byoammeds gsin Etgiac|5n@1eafrreta‘sgmrﬁrﬁﬂmn§w SIIOIfFer surfpeet | ke

el ements 74 $iftferd Eﬂ%ﬁ‘f Bv1@é‘§10ﬁr5?ttﬁl=ﬁfmtﬁﬂfks@t’i@ 8Re SEpas atradit Ry ndfecuat or med
area of |ess

ur e er pendi o] Lor axis
76 of the I‘Ilqul %’?Té?\ﬁ"galﬂw r?aga or & CB rps%%nf]g% S?aﬁ 3 Wﬁﬁ? rlks%el enent s
74 are. dontl dhoud-kavelemenss Jdnini He| §JE‘>‘PR’51 EF|$¥°6F rﬁ@dﬂér@@@@é’Pﬁe@ﬁmﬁﬁ‘ém The
first regi ongef@hatiig of ibeadiapan bigi nnind Gestante hathe applieprebingaioed In

t hi th". ) ‘o th
angtﬁ“gf . Sqnﬁgnwﬁggh E@B Qsécbﬁd%eg{oﬂgsa)mhgegta@g Qaik Bf BB HRemibems t0 the

| arallel |ight.
The pr oj ect eBUEHRie SHERIR B’fmefiﬁ’g' ﬂf?‘? jnigrsepting, ﬁ %ﬁ’szﬁd‘“#\ﬁ% Wg ‘igqléd"s
pat hl engt h oﬂmetv-htb 5% écmhjgcted i tbna}@(lie@\plen@qmalthetﬁrstdneowﬁit@ér62 CTPFECHE St
regi on' 6QshagesmehidldeRGRatidathbaiagiphiheledy clafgifi the ahapt e the4edond eegfpat b6.engt h,

L2, o the SO o TR el A gg%nwﬂoagm SRk bnduiRRR dre!

di rect I on whi AhoUuRtEenaroned conditl on té era , the
sur f ace- pat hhnotigd tlonpntien; endsentlaprg o shrink dn 8 dirgsgion Berpgndicaist o g dirret %‘S‘éo greater
than that of agphied &lorgation. €gi on 60, nore preferably at |east about 30%

Ibveoreat or oRidfic ey gﬁbtv aridi @8 8le about
70% gr eater than t%gtlhs}ftofﬁ‘%%forén%h% HRS‘;“’M&E materi

ene t he
sur f ace- gat hP@Agemcigh in lﬁgess‘é r@ﬁ%ﬁa% ldg raé;g I‘noml C‘I?Ot%i’ﬁﬁ%e
el ongati on ofanctdpgeambe load is merequdimeser i ng the force wall. 14 | Cctober
2003 WO 00/ 78627 yarious compositions suitable for constructing the flexible bags of the present

invention include substantially impermeable materials such as polyviny! chloride @®VvQ),
polyvinylidene chloride (PVDC), polyethylene (PE), polypropylene {PP), aluminum foil,

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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PCT/ USO0/ 16964 For sheet material 52, the direction of appli @(&E )15]?£003
el ongation, D, indicated by arrows 80 in Figure 4, is substantra
perpendicular to the first axis 76 of the rib-like elenments 74. ThIS is
due to the fact that the rib-like elenents 74 are able to unbend or
geonetrical | wodefssem i n a direction substantially perpendctuwkansiso t heir
first axis 76 to 5 allow extension in web 52. Referring now to Figure 5,
as web 52 is subjected to an applied axial elongation, D, indicated by
arrows 80 in Figure 5 the first regions 60 having the shorter surface-
pat hl ength, L1, provide nost of the initial resistive force, Pl, as a

result of mo %&@v%ﬁorﬂf%xc&hufé?fﬂraa&hw%e gb&ﬁsslﬂﬁpd' B RRRZ1HOR ophi Ch

corresponds rib-1i ke el ement's 74 in

the second r &§Fdie W@F@%ﬂfé‘r?@%‘? é’%lslr‘?ﬁta}li?%ndﬂ’éft&ﬁhﬁlﬁl‘?sdﬁ O3 hhendi ng
and of fer m therbag bodied formrceelt or theet efpphicrizdl dlvontgednt OkS. Batentsawldéht &ron, t he

shape of thejRgeepdof gisARSrGRe &h@E\H@égaﬂﬁtoaflekﬁywét&mggbargmnmvﬁrmatanof t he

reticulated structure e.in first s 61 and 62
Accor di ngPy, St ettﬂéh%gepg%%l%ié@ﬂ{? é@?%%g?to }Wq%ée Weg%iy "%Te ?I})Iﬂ
first regi on§5840%nisugd Senteraher é@bcl@%_@ %Wt@lcandéf%ﬁ Tk Fs@ﬁdgﬁlo"ﬁ‘é‘?ﬂl ng,

t hereby changg,ngedB®agheme of the second regions 66. " The second regions
are extended or lengthened in a direction parallel to the direction of
appl i ed el ongati on and collaose_or shrink in a direction perpendicular to
the directi oRESRESE ‘ SRJ-E¥n. In addition to the aforenentioned

el asti c- ltoke pr OF@D&W&BS);E ar@' ckhgleandrmmmn efitabledor tikOintendsd apidigationedyi n
Figures 4 ange Eﬁ:lizéd ﬁ%hﬁfﬁ@tﬂlgtfﬁxﬂ[él%géj&c& %fté R preb®M Rivédtieh. NFéridk@nglgxt ur e

d ble f
oD et A s, el ey e o AR BB ML 01  Tor
subst ant i al | ydiesipebarechtipsiresaineriocking ngegl@gmcalsseﬁg,m Prithoshslige e (laswre) |

pol yvi ny! i deRfolahiss, o taBIDEs or Roipy efally b te HaREpmp@iiogphepydaene {BP) |
al um e O}%S'U'Bm{:rzéxgt&qﬁ?l%ﬁ&ré Wb’é’ Bfed) sﬁaﬂcle%}ee@elpﬁﬁ%m gRaked aRONVOVeEnNs

etc. &‘g”a slﬁ%gas scrims, nmeshes,
wovens, nonwd¥lRes Oan“B@Ft iR feble whet her E)redom nant |y
t wo- di mensi onal |Whﬂapmﬁeﬂayrerdoodumnts Dfltb@ prdsers nveitiparisvobesn illuskatedcandr es .
Such mat eri alggscABo, £ WHId RobHotl twh@se%ﬁme@ﬁi thé 0 10K virdYEsthar chamys el a

oI S g U G S G e gt

materials ar e and

conpri si ii§ alll iothewfere ifendade toygper gl et %PPB’@ith?l?‘F’ie‘ﬂ Fb‘ihm]i’f’é‘g?ﬁa@’dbody,
the bag may sREifemE: Maciredhithin tieryodernG s iandtisi t abl e f ashi on such as those
known in the art for making such bags in commercially available form

Heat, nechanical, or adhesive sealing
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t echnol ogi es may be utilized to join various conponents or el miMes &3 the
bag to 15 1 Cctober 2003 WO 00/ 78627 PCT/ USOQ 15964 t hensel ves or to éach
other. In addition, the bag bodies may be thernoforned, blown, or

ot herwi se nol ded rather than reliance upon fol di ng and bondi ng techni ques
to construct the bag bodies froma web or sheet of material. Two recent

U S. Patents which are illustrative of the state of the art with regard
to. fleméﬂémﬁgorage bags simlar in overall 5 structure to those depicted
in Figures and 2 but of the types currently available are Nos.

5, 554,093, issued Septenber 10, 1996 to Porchia et al., and 5,575, 747,

i ssued venbe 19, .1996 to.Dai§g et al. REPRES Tl VE CLOSURES: 10
Cl osur e’s\blof an‘§/ ﬂaﬁglieé’ﬁg SPraPTERE ddeashencoled of ﬁg’b‘ggrsﬁ‘éﬁt majfaial peeRgedto form
appl i cation mayserfieentlobdd edthind? ERME! il Ghbiifl fdb@xdddbe aDpGHhaGC kidi fdntng t he

present i nventéjjf:?n_. For exanple, drawstring-type closures, tieable handles
or flaps, tw Seliping appereniiceplpess kit gagheving & wpgy weion agigpess fo/eidbapeaing and

cl osures, interjoQek k@%d@&&@%ﬁ%ﬁpgg ?ér%él\é\ns%‘? L@)Eeef’\%:gﬁﬁ%avﬁll i Eﬁlxeélblrrl]ééﬂﬁ% g%ugs ure

mechani sms, renovabl € ties or st ' ( ig conpdosi tion;
seal s, or any peBepdipder tupaidiipeniog adancewhish feemissiptidypger Bigidn &l espanésinar e

wel | - known in r rin nd_ applying themto
flexible bags.réﬁﬁﬁge{opﬁ? ?%‘E’FIQE? @%{ég}%n@ﬁ% ﬁfh%’ psﬁ‘@s@‘rﬁe" ir%(gml?‘gﬂg fave
been il ustr atebohganih axibemealieb®dsaid dpeming ipthnb evhadhvtieatiiss datd Iohes Segiiki th legghni n
departing 11 ot RGOSR it P8 FHREE Bpe B REMp AVARES BrFroes I iopEeeie i ebBre.
intended to coeYe#idibag! WRersippeiddddetGhabdd erhibits b BlashaANGESchaNer along at least
nodi fications that, are within the scope of this_ invention. 16 1 Cctober
2003 CLAI MBS 1.00A3fifcpidythectiagienab apippuiing ahleattadiet 15aen spdasecopd read, btid
sheet mat eri alfir@3e8aPARGaIdGE R Rgich BB coRfisQPSGnS ARlcahNEal REKp AR A And
openi ng defined by a periphery, said openin defining an opening pl ane,
sai d bag havi ﬁ@éhaﬁlaup@ean MegnEenedd peaiested P@igbagtb, @pién?mg regicn wndepaig a
et ou 5 PABEP ES SRRarind B8 RBENGR 80, AL
expand in respwtméaliozemetia defoaidtipn ayfshiseid Welr metetiplois ssbjecedagan spilidd
lower region RAYLAG &M direction substantially parallel to said axis in response to an externally-
applied force 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.
17



el ongation axis parallel to said opening plane which pernltslqﬁkgm}gwgr'
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 ra ected athl ai d
first reéfon ﬁ%’g@g@?ﬁggékagmﬁgfﬁﬁ%gggIggﬁgFgcu COW@Q éﬁB?WQPP@ S-and
sai d second region |n|t|aIIy under90|ng a substantlally geonetric

def or mat ion I.S S ecte n applied elonation in
a direct |78n %t@ﬁ#&ﬁaﬁ?f ’r“é ’I er‘fl?)saéggézg gesthﬁ ‘ﬁ‘éﬁsponse to an
externally applied force upon sald fl exi bl e storage bag when forned into a
cl osed c ntalqﬁé lgkﬁ@ first ion and sai d second region substantially
returnin% to tiRsiflex ﬁ@f@ﬁ@ﬁ e b bagromprisesp trashleh sai d appl i ed

el ongation is released. 2. The erX|bIe bag of claim1l, wherein said bag

i ncl udes a cl osure neans for sealing said opening to convert said
seni - enclPosed Thedlesibledragtod clrire [l owbeteinsaiddirsigegion andrinéd facend toionbeagvisfallgl ai m

1, wherein sai conprises a polyneric film material. 4. The
flexible bag o d%UE?aln1§§gﬁ%g@tln t he expansi on properties of said bag | ower

the center of gravity of bag contents. 5. The erX|bIe bag of claim 2,

wh [ d 200 : Th
F1'oxi bl e 1Bag GPCEAPIA 2 O HEPE P& o SRR e e A g e B )

handl es. 7. ﬁkee%hﬁﬂmble bag of claim1, wherein sald bag i ncl udes
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 TAE BeXbRUARL b¥ claih 56, WHeteid LAMRNRRAGE :Hl%Etantgaﬂ fr-EQ %f Edi@xbl Eﬂcg bag
of claim9, mhereln sai d second region includés a plural |¥ rai se

li ke el ement sSleMeENtSThe 1 exi bl e bag of claim 10, wherein sald first region
is substantially free of said rib-like elements. 12. The flexible bag of
claim 10, wherein said rib-like elenents have a major axis and a m nor
axis. 1312TheThe éki’dbleeb&gagf Jhine [ @i whe@ein whidr igh-hikes dientesth dete ambadon adis hmkh udes
a plurality 05?5 §f regions and a plurality of second regions conprised
of the sane eria conposition, a

13. The flexible bag of claim 9, 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.

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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portion of said first regions extending in a first d|rect|on gﬁd e 408
remai nder of said first regions extend in a direction perpendicular to
said first direction to intersect one another, said first regions formng
a boundary conpletely surrounding said second regions. 14. The fl exi bl e bag
of claim1, wherein said sheet material exhibits at |least two significantly
different stages of resistive forces to an applied axial elongation along
at | east one t [ ion
paral ol o sari i aer ¥ HBuSEhRe bl ARl AR SROTH B 4B BEBER Oy
flexible storagdadsggthingth Whiches gieateo tlamdhats@dhe @dm af azad reganscasshemtred
mat eri al corrprl st.rai nahl e rk . includin t two visually
di stinct regi &R ah&%ﬂesalgfamé?d& LJ:rsgiggll Stit)l\rll\g WY 1B Paian copfitipn; said egion
exhibit a reskkibitng shidrlosger Buifespathiagthoinsiatitlg amplor etbraXibalkeadiangas, isaa i n
id. axis before a subst tlon of the

a direction payallel nt|a
ot her of salg E‘%ablné’ﬂgmge‘?}‘g}b% 4 Wy pspstixg dpree 118 ¢ hﬁgre opgEfen Bilstheye

force to saidcapphticdtbfasidadhes rﬁét&i’élh@@reaﬁ&ndu@l@% cARE aClubsiadti 5&%9%% sfiavi ng
a surface-pathlength which is greater than that of the other of said

regions as ned¥utedaviparalenger serfacgirgthlsnet Whiepisr She plakeett theasmliedl 244 i n
an untensi OneQI&?ﬁgint W@reu%ﬁ’! £hid SRHeP hatdeD 'eﬁh}ol'tsng sS@hd [LORYE rforcg to Sfﬁrg%q[r

surface-pathl ength 1 ncluding one or nore rib errents sai
mat eri al exhi isbpliadgxial tlongationessidsthiestemdtonial exlmbltltnge taqabteslemveeiomegaégﬁenﬂlau ntil

the elongati %rgzlst%ffgrcégféseﬁdﬁ@tlr%%iioﬁ.!ivi S great enough to cause a

substanti al portion of sal regio ing a longer surface-pathlength to
enter the plane of the applied axial elongation, whereupon said sheet

mat eri al ,exhi Qi ts, a,second.resistiv forcetofurth I|e xi al

o ongati dn sdtt TERElE SRRSLHRE Th e s SeroraEiider B bheti oh feter
than the resirglionsani arphealith of adcdnd kdefdns rc@ﬁpﬁibd ofhe S-EHﬁlﬁét@i@l l@bﬁp&a&xpa
claim 14, wherein s Id?/% eet materiagl includes a plurality of firs

regi ons and aPBTHgR&f paid tiny regiqns sutepding 8 fshiipsciigr whis thepgmaipdes %Qlélﬁr%l

conmposi tion, gegifRlekicad iP4 dﬁe’éhgn {Jerbe{dléu@.ﬂlt@ Bid Bk 81ekBE td &te@set:i Slanother,
direction mhlle the remai nder of "said first regions extend in a di recti on

per pendi cul ar stid fiss regiqns feming 3 bendern compleilesuswonding said spspirbregionsai d fir st
regions formng a boundary conpletely surrounding said second regions. 16.
The flexible bag of claim1, wherein said sheet material exhibits at |east
t wo- st agd§. of The dlskibld hag dfolamsl, tvoheasin aqa'pIShmd nzexérial e:dﬁbits@tlbasntwdasta@lsmﬁg at

| east one axi e ect ed t,0 t xi al ation alo

axis in respo?nss\iegﬁt%foé'ﬁ &R Al eflfx?pp |£"3‘O1‘1’0r’c On%%d?fisg‘é’%aaxﬁ@ E-'%?Fgr age
bag when for nudmempphal ai@emdgamntamnrgesmd &t idl resposde toah @kielally-appliedifoiceg: a
strai nabl e network uaII dIStIant id strain; bIe net wor k

regi ons
includi ng at PRyt ﬂf”l“ tSt(}r m%"éig‘BF?da F@@q%&?ntag’&f Faid; shegt matgfiabn

havi ng a firstomprising: a strainable network of visually distinct regions, said strainable network
including at least a first region 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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surface-pathlength, L1, as neasured parallel to said axi's whitl g3k shgheet
material is in an untenS|oned condi tion, said second region having a
second surface-pathlength, L2, as measur ed parallel to said axis while
said web material is in an untensioned condition, said first
surface-pathlength, LI, being |less than said second surface-pathlength, L2,
said first region producing by itself a resistive force, Pl, in response
to an apphied i n o} duc ifself
2 osi of e oREdTsE: BHOBE L 16 bRl ol R R RRECH Bl B iy

sai d resistiveedioscad IaJphltreimyg)fsedanﬂ m‘gnomlcbmpgsﬁatfehe :taJn&rmaamad cbﬁgbs&ﬁian{a

force P2 when 1+D). i.sdess.than L2. 19 1 ober 03 17. The er

bag of ol ai m PEMRAL s Al RFeienE AR sdtg bt g SIS SO0 hegFaraiee) SO Rt s
regions and a r@éld;h’saixteh& 1104 di3€i0N PerpLEiig t6 SdTR Fikst Efeddion ) Brt&§RRE oI HeR
conposi tion, %ﬁrtlon of said first regions extending in a first

di rection whi IS%‘dt ¥ resionsitrEpe pbowdpry complately puspupiiag é@%‘il 855609 FEEON8 r ect i on

perpendicular to said first direction to intersect one another, said first
regions formng a boundary conpletely surrounding said second regions. 18.

The fl exilBl e flsibdg h@mﬂfivlalwwié,r whereingiagl sisetematetileinglafiesi mplugalsy o first
plurality of frfs anfi ¢ Qﬁg%@qec%n@k%&s cB%ﬁPH bR rg[e%ﬂatg,gaﬁ <G dised of

t he same rraterl conp a portion of ‘sai regi ons endi i'ng
in a first di pedionof swluﬁmmgnmsreawadmglma ﬁfst émoﬂoﬂ imhse therrexgamdl& of xdiéfgsti n a
di rection per pendl cu{ ar.to.said first.dir E{fttgﬁl nt er se ge anot her,

said first regione %1‘%‘1’56%8{588‘3?%ﬁl%“6 ?g‘{l ?‘i’%’ﬁﬁ%f edseg ¢ Wothshy'

regions. 20 said ﬁrst regions forming a boundary completely surrounding said second regions.
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