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Description

FIELD OF THE INVENTION

[0001] The presentinvention relates to flexible covers
of the type commonly utilized for the protection of vari-
ous articles, items, and/or materials.

BACKGROUND OF THE INVENTION

[0002] Flexible covers, particularly those made of
comparatively inexpensive polymeric materials, have
been widely employed for the protection of various arti-
cles, items, and/or materials. Covers may be utilized to
"cover" or shield articles, items, and/or materials partial-
ly or completely, by themselves or in combination with
other covers or opposing surfaces.

[0003] 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 mean-
ing to the terms inflexible, rigid, or unyielding. Materials
and structures which are flexible, therefore, may be al-
tered in shape and structure to accommodate external
forces and to conform to the shape of objects brought
into contact with them without losing their integrity. Flex-
ible covers of the type commonly available are typically
formed from materials having consistent physical prop-
erties throughout the cover structure, such as stretch,
tensile, and/or elongation properties.

[0004] With such flexible covers, it is frequently diffi-
cult to provide covers which precisely accommodate the
dimensions and volume of the article to be placed there-
in. Incomplete coverage inevitably leaves part of the ar-
ticle oritem unprotected from the elements. As a general
proposition, where the precise dimensions are not
known beforehand and/or where it is desired to have a
given cover fit more than one type or size of article, the
covers are typically fabricated to larger dimensions than
the foreseeable need to ensure that the article or item
can be fully covered. Another issue frequently encoun-
tered is that covers which fit the article loosely may be
subject to slippage or wind effects which could cause
the cover to shift upon the article and/or leave the article
completely.

[0005] Accordingly, it would be desirable to provide a
flexible cover which is capable of closely conforming to
the volume and/or dimensions of the articles, items, and/
or materials to be protected.

SUMMARY OF THE INVENTION

[0006] The presentinvention provides a flexible cover
comprising at least one sheet of flexible sheet material
assembled to form a semi-enclosed container having a
periphery. The cover is expandable in response to forc-
es exerted by an article, item, or material over which the
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cover is placed to provide an increase in volume of the
cover such that the cover accommodates the articles,
items, or material placed therein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] While the specification concludes with claims
particularly pointing out and distinctly claiming the
present invention, it is believed that the present inven-
tion will be better understood from the following descrip-
tion in conjunction with the accompanying Drawing Fig-
ures, in which like reference numerals identify like ele-
ments, and wherein:

Figure 1 is a plan view of a representative flexible
cover in accordance with the present invention;
Figure 2A is a segmented, perspective illustration
of the polymeric film material of flexible covers of
the present invention in a substantially untensioned
condition;

Figure 2B is a segmented, perspective illustration
of the polymeric film material of flexible covers ac-
cording to the present invention in a partially-ten-
sioned condition;

Figure 2C is a segmented, perspective illustration
of the polymeric film material of flexible covers ac-
cording to the present invention in a greater-ten-
sioned condition;

Figure 3 is a plan view illustration of another em-
bodiment of a sheet material useful in the present
invention; and

Figure 4 is a plan view illustration of a polymeric web
material of Figure 3 in a partially-tensioned condi-
tion similar to the depiction of Figure 2B.

DETAILED DESCRIPTION OF THE INVENTION

FLEXIBLE COVER CONSTRUCTION:

[0008] Figure 1 depicts a presently preferred embod-
iment of a flexible cover 10 according to the present in-
vention. In the embodiment depicted in Figure 1, the
flexible cover 10 includes a cover body 20 formed from
a piece of flexible sheet material having an edge 30.
Cover 10 is suitable for containing and protecting a wide
variety of articles, items, and/or materials, and may be
initially planar or pre-formed to the general two- or three-
dimensional shape of the intended article, item, or ma-
terial to be covered.

[0009] Depending upon the desired application and
articles, items, and/or materials to be protected, the cov-
er 10 may include a closure to form a fully-enclosed cov-
ering or may include an elasticized edge to engage an
edge of the article. Attachment means such as VEL-
CRO® interlocking mechanical fasteners, activatible,
protected, or exposed adhesive systems, grommets,
laces, fobs, or the like may also be included to secure
the cover to or around the article by external means.
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[0010] Figure 1 shows a plurality of regions extending
across the cover surface. Regions 40 comprise rows of
deeply-embossed deformations in the flexible sheet ma-
terial of the cover body 20, while regions 50 comprise
intervening undeformed regions.

[0011] In accordance with the present invention, the
body portion 20 of the flexible cover 10 comprises a flex-
ible sheet material having the ability to elastically elon-
gate to accommodate the forces exerted outwardly by
the article, items, and/or materials to be protected in
combination with the ability to impart additional resist-
ance to elongation before the tensile limits of the mate-
rial are reached. This combination of properties permits
the cover to readily initially expand in response to out-
ward forces exerted by the protected articles, items,
and/or materials by controlled elongation in respective
directions. These elongation properties increase the in-
ternal volume of the cover by expanding the length of
the cover material. The cover therefore exhibits the abil-
ity to accommodate the size, shape, and geometry of
an article, item, or material to be covered by expanding
where necessary and to the extent necessary to con-
form to the geometry and surface topography of the ar-
ticle, item, or material to be covered.

[0012] Additionally, while it is presently preferred to
construct substantially the entire cover body from a
sheet material having the structure and characteristics
of the present invention, it may be desirable under cer-
tain circumstances to provide such materials in only one
or more portions or zones of the cover body rather than
its entirety. For example, a band of such material having
the desired stretch orientation could be provided form-
ing a complete circular band around the cover body to
provide a more localized stretch property.

[0013] Product applications for the covers of the
presentinvention include, for example: covers for motor
vehicles such as automobiles, trucks, watercraft, air-
craft, farm equipment, and rail equipment; bicycle cov-
ers; covers for outdoor cooking appliances such as gas
or charcoal grills; indoor and outdoor furniture; personal
protective garments, including barber shop drapes;
bandages; painting covers and drapes; sanitary or ster-
ile items such as dental and surgical tools; tablecloths;
infant seat covers; examination table covers; automo-
bile windshield covers; bicycle and motorcycle seat cov-
ers; umbrella covers; light covers; toilet seat covers; air-
plane seat covers; covers for damage prone motor ve-
hicle components in-transit; beverage container insulat-
ing covers; firewood or lumber coverings; etc. In the lim-
iting sense, the sheet material may have sufficient
stretch or elongation properties to form a deeply drawn
cover of suitable size from an initially flat sheet of ma-
terial rather than forming a cover by folding and sealing
operations.

REPRESENTATIVE MATERIALS:

[0014] To better illustrate the structural features and
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performance advantages of flexible covers according to
the present invention, Figure 2A provides a greatly-en-
larged partial perspective view of a segment of sheet
material 52 suitable for forming the cover body 20 as
depicted in Figure 1. Materials such as those illustrated
and described herein as suitable for use in accordance
with the present invention, as well as methods for mak-
ing and characterizing same, are described in greater
detail in commonly-assigned U.S. Patent No.
5,518,801, issued to Chappell, et al. on May 21, 1996,
the disclosure of which is hereby incorporated herein by
reference.

[0015] Referring now to Figure 2A, sheet material 52
includes a "strainable network" of distinct regions. As
used herein, the term "strainable network" refers to an
interconnected and interrelated group of regions which
are able to be extended to some useful degree in a pre-
determined direction providing the sheet material with
an elastic-like behavior in response to an applied and
subsequently released elongation. The strainable net-
work includes at least a first region 64 and a second re-
gion 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 such sheet materials suitable for
use in accordance with the present invention will have
a transitional region; however, such materials are de-
fined by the behavior of the sheet material in the first
region 64 and the second region 66. Therefore, the en-
suing description will be concerned with the behavior of
the sheet material in the first regions and the second
regions only since it is not dependent upon the complex
behavior of the sheet material in the transitional regions
65.

[0016] Sheet material 52 has a first surface 52a and
an opposing second surface 52b. In the preferred em-
bodiment shown in Figure 2A, the strainable network in-
cludes a plurality 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, wherein the first axis 68 is
preferably longer than the second axis 69. The first axis
68 of the first region 64 is substantially parallel to the
longitudinal axis "L" of the sheet material 52 while the
second axis 69 is substantially parallel to the transverse
axis "T" of the sheet material 52. Preferably, the second
axis of the first region, the width of the first region, is
from about 0.25 mm (0.01 inches) to about 12.7 mm (0.5
inches), and more preferably from about 0.76 mm (0.03
inches) about 6.3 mm (0.25 inches). The second regions
66 have a first axis 70 and a second axis 71. The first
axis 70 is substantially parallel to the longitudinal axis
of the sheet material 52, while the second axis 71 is sub-
stantially parallel to the transverse axis of the sheet ma-
terial 52. Preferably, the second axis of the second re-
gion, the width of the second region, is from about 0.25
mm (0.01 inches) to about 50.8 mm (2.0 inches), and
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more preferably from about 3.17 mm (0.125 inches) to
about 25.4 mm (1.0 inches). In the preferred embodi-
ment of Figure 2A, the first regions 64 and the second
regions 66 are substantially linear, extending continu-
ously in a direction substantially parallel to the longitu-
dinal axis of the sheet material 52.

[0017] The first region 64 has an elastic modulus E1
and a cross-sectional area A1. The second region 66
has a modulus E2 and a cross-sectional area A2.
[0018] In the illustrated embodiment, the sheet mate-
rial 52 has been "formed" such that the sheet material
52 exhibits a resistive force along an axis, which in the
case of the illustrated embodiment is substantially par-
allel to the longitudinal axis of the web, when 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 externally applied elongations or forc-
es. A sheet material of the present invention is com-
prised of at least a first region and a second region,
wherein the first region is visually distinct from the sec-
ond region. As used herein, the term "visually distinct"
refers to features of the sheet material which are readily
discernible to the normal naked eye when the sheet ma-
terial or objects embodying the sheet material are sub-
jected to normal use. As used herein the term "surface-
pathlength" refers to a measurement along the topo-
graphic surface of the region in question in a direction
substantially parallel to an axis. The method for deter-
mining the surface-pathlength of the respective regions
can be found in the Test Methods section of the above-
referenced and above-incorporated Chappell et al. pat-
ent.

[0019] Methods for forming such sheet materials use-
ful in the present invention include, but are not limited
to, embossing by mating plates or rolls, thermoforming,
high pressure hydraulic forming, or casting. While the
entire portion of the web 52 has been subjected to a
forming operation, the present invention may also be
practiced by subjecting to formation only a portion there-
of, e.g., a portion of the material comprising the cover
body 20, as will be described in detail below.

[0020] In the preferred embodiment shown in Figure
2A, the first regions 64 are substantially planar. That is,
the material within the first region 64 is in substantially
the same condition before and after the formation step
undergone by web 52. The second regions 66 include
a plurality of raised rib-like elements 74. The rib-like el-
ements may be embossed, debossed or a combination
thereof. The rib-like elements 74 have a first or major
axis 76 which is substantially parallel to the transverse
axis of the web 52 and a second or minor axis 77 which
is substantially parallel to the longitudinal axis of the web
52. The length parallel to the first axis 76 of the rib-like
elements 74 is at least equal to, and preferably longer
than the length parallel to the second axis 77. Prefera-
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bly, the ratio of the first axis 76 to the second axis 77 is
atleastabout 1:1 or greater, and more preferably at least
about 2:1 or greater.

[0021] The rib-like elements 74 in the second region
66 may be separated from one another by unformed ar-
eas. Preferably, the rib-like elements 74 are adjacent
one another and are separated by an unformed area of
less than 2.54 mm (0.10 inches) as measured perpen-
dicular to the major axis 76 of the rib-like elements 74,
and more preferably, the rib-like elements . 74 are con-
tiguous having essentially no unformed areas between
them.

[0022] 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 pathlength of the second region 66 are equal
to one another.

[0023] 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 sur-
face-pathlength of the second region 66 is at least about
15% greater than that of the first region 64, more pref-
erably 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. Suitable techniques for measuring the sur-
face-pathlength of such materials are described in the
above-referenced and above-incorporated Chappell et
al. patent.

[0024] Sheet material 52 exhibits a modified "Poisson
lateral contraction effect" substantially less than that of
an otherwise identical base web of similar material com-
position. The method for determining the Poisson lateral
contraction effect of a material can be found in the Test
Methods section of the above-referenced and above-in-
corporated Chappell et al. patent. Preferably, the Pois-
son lateral contraction effect of webs suitable for use in
the present invention is less than about 0.4 when the
web is subjected to about 20% elongation. Preferably,
the webs exhibit a Poisson lateral contraction effect less
than about 0.4 when the web is subjected to about 40,
50 or even 60% elongation. More preferably, the Pois-
son lateral contraction effect is less than about 0.3 when
the web is subjected to 20, 40, 50 or 60% elongation.
The Poisson lateral contraction effect of such webs is
determined by the amount of the web material which is
occupied by the first and second regions, respectively.
As the area of the sheet material occupied by the first
region increases the Poisson lateral contraction effect
also increases. Conversely, as the area of the sheet ma-
terial occupied by the second region increases the Pois-
son lateral contraction effect decreases. Preferably, the
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percent area of the sheet material occupied by the first
area is from about 2% to about 90%, and more prefer-
ably from about 5% to about 50%.

[0025] 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 down" as they elongate in response to an ap-
plied force. Web materials useful in accordance with the
present invention can be designed to moderate if not
substantially eliminate the Poisson lateral contraction
effect.

[0026] For sheet material 52, the direction of applied
axial elongation, D, indicated by arrows 80 in Figure 2A,
is substantially perpendicular to the first axis 76 of the
rib-like elements 74. The rib-like elements 74 are able
to unbend or geometrically deform in a direction sub-
stantially perpendicular to their first axis 76 to allow ex-
tension in web 52.

[0027] Referring now to Figure 2B, as web of sheet
material 52 is subjected to an applied axial elongation,
D, indicated by arrows 80 in Figure 2B, the first region
64 having the shorter surface-pathlength, L1, provides
most of the initial resistive force, P1, as a result of mo-
lecular-level deformation, to the applied elongation. In
this stage, the rib-like elements 74 in the second region
66 are experiencing geometric deformation, or unbend-
ing and offer minimal resistance to the applied elonga-
tion. In transition to the next stage, the rib-like elements
74 are becoming aligned with (i.e., coplanar with) the
applied elongation. That is, the second region is exhib-
iting a change from geometric deformation to molecular-
level deformation. This is the onset of the force wall. In
the stage seen in Figure 2C, the rib-like elements 74 in
the second region 66 have become substantially aligned
with (i.e., coplanar with) the plane of applied elongation
(i.e. the second region has reached its limit of geometric
deformation) and begin to resist further elongation via
molecular-level deformation. The second region 66 now
contributes, as a result of molecular-level deformation,
a second resistive force, P2, to further applied elonga-
tion. The resistive forces to elongation provided by both
the molecular-level deformation of the first region 64 and
the molecular-level deformation of the second region 66
provide a total resistive force, PT, which is greater than
the resistive force which is provided by the molecular-
level deformation of the first region 64 and the geometric
deformation of the second region 66.

[0028] The resistive force P1 is substantially greater
than the resistive force P2 when (L1 + D) is less than
L2. When (L1 + D) is less than L2 the first region pro-
vides the initial resistive force P1, generally satisfying
the equation:

_ (AMxE1xD)
P1 —
When (L1 + D) is greater than L2 the first and second
regions provide a combined total resistive force PT to
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the applied elongation, D, generally satisfying the equa-
tion:

(A1xE1xD)+(A2xE2x|L1+D-L2|)

PT = 1 2

[0029] The maximum elongation occurring while in
the stage corresponding to Figures 2A and 2B, before
reaching the stage depicted in Figure 2C, is the "avail-
able stretch" of the formed web material. The available
stretch corresponds to the distance over which the sec-
ond 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 which the surface-pathlength L2 in the second
region exceeds the surface-pathlength L1 in the first re-
gion and the composition of the base film. The term
available stretch is not intended to imply a limit to the
elongation which the web of the present invention may
be subjected to as there are applications where elonga-
tion beyond the available stretch is desirable.

[0030] When the sheet material is subjected to an ap-
plied elongation, the sheet material exhibits an elastic-
like behavior as it extends in the direction of applied
elongation and returns to its substantially untensioned
condition once the applied elongation is removed, un-
less the sheet material is extended beyond the point of
yielding. The sheet material is able to undergo multiple
cycles of applied elongation without losing its ability to
substantially recover. Accordingly, the web is able to re-
turn to its substantially untensioned condition once the
applied elongation is removed.

[0031] While the sheet material may be easily and re-
versibly extended in the direction of applied axial elon-
gation, in a direction substantially perpendicular to the
first axis of the rib-like elements, the web material is not
as easily extended in a direction substantially parallel to
the first axis of the rib-like elements. The formation of
the rib-like elements allows the rib-like elements to ge-
ometrically deform in a direction substantially perpen-
dicular to the first or major axis of the rib-like elements,
while requiring substantially molecular-level deforma-
tion to extend in a direction substantially parallel to the
first axis of the rib-like elements.

[0032] 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 ex-
tensional forces to achieve the desired elongation for a
given composition and cross-sectional area. The first
axis, (i.e., 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.

[0033] 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
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the presentinvention. The available stretch is increased
if for a given frequency of rib-like elements, the height
or degree of formation imparted 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.

[0034] There are several functional properties that
can be controlled through the application of such mate-
rials to flexible covers of the presentinvention. The func-
tional properties are the resistive force exerted by the
sheet material against an applied elongation and the
available stretch of the sheet material before the force
wall is encountered. The resistive force that is exerted
by the sheet material against an applied elongation is a
function of the material (e.g., composition, molecular
structure and orientation, etc.) and cross-sectional area
and the percent of the projected surface area 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
web will exert against an applied elongation for a given
material composition and cross-sectional area. The per-
cent coverage of the sheet material by the first region is
determined in part, if not wholly, by the widths of the first
regions and the spacing between adjacent first regions.
[0035] The available stretch of the web material is de-
termined by the surface-pathlength of the second re-
gion. The surface-pathlength of the second region is de-
termined at least in part by the rib-like element spacing,
rib-like element frequency and depth of formation of the
rib-like elements as measured perpendicular to the
plane of the web material. In general, the greater the
surface-pathlength of the second region the greater the
available stretch of the web material.

[0036] Asdiscussed above with regard to Figures 2A-
2C, the sheet material 52 initially exhibits a certain re-
sistance 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 tran-
sition into the plane of the first regions of the material,
an increased resistance to elongation is exhibited as the
entire sheet material then undergoes molecular-level
deformation. Accordingly, sheet materials of the type
depicted in Figures 2A-2C and described in the above-
referenced and above-incorporated Chappell et al. pat-
ent provide the performance advantages of the present
invention when formed into covers of the present inven-
tion.

[0037] An additional benefit realized by the utilization
of the aforementioned sheet materials in constructing
flexible covers according to the present invention is the
increase in visual and tactile appeal of such materials.
Polymeric films commonly utilized to form such flexible
covers are typically comparatively thin in nature and fre-
quently have a smooth, shiny surface finish. While some
manufacturers utilize a small degree of embossing or
other texturing of the film surface, covers made of such
materials still tend to exhibit a slippery and flimsy tactile
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impression. Thin materials coupled with substantially
two-dimensional surface geometry also tend to leave
the consumer with an exaggerated impression of the
thinness, and perceived lack of durability, of such flexi-
ble polymeric covers.

[0038] In contrast, sheet materials useful in accord-
ance with the present invention such as those depicted
in Figures 2A-2C exhibit a three-dimensional cross-sec-
tional profile wherein the sheet material is (in an un-ten-
sioned condition) deformed out of the predominant
plane of the sheet material. This provides additional sur-
face area for gripping and dissipates the glare normally
associated with substantially planar, smooth surfaces.
The three-dimensional rib-like elements also provide a
"cushiony" tactile impression when the cover is gripped
in one's hand, also contributing to a desirable tactile im-
pression versus conventional cover materials and pro-
viding an enhanced perception of thickness and dura-
bility. The additional texture also reduces noise associ-
ated with certain types of film materials, leading to an
enhanced aural impression.

[0039] Suitable mechanical methods of forming the
base material into a web of sheet material suitable for
use in the present invention are well known in the art
and are disclosed in the aforementioned Chappell et al.
patent and commonly-assigned U.S. Patent No.
5,650,214, issued July 22, 1997 in the names of Ander-
son et al., the disclosures of which are hereby incorpo-
rated herein by reference.

[0040] Another method of forming the base material
into a web of sheet material suitable for use in the
present invention is vacuum forming. An example of a
vacuum forming method is disclosed in commonly as-
signed 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 accord-
ance with the teachings of commonly assigned U.S. Pat.
No. 4,609,518 issued to Curro et al. on September 2,
1986. The disclosures of each of the above patents are
hereby incorporated herein by reference.

[0041] 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, dy-
namic press for intermittently contacting the moving web
and forming the base material into a formed web mate-
rial of the present invention. These and other suitable
methods for forming the web material of the present in-
vention are more fully described in the above-refer-
enced and above-incorporated Chappell et al. patent.
The flexible covers may be fabricated from formed sheet
material or, alternatively, the flexible covers may be fab-
ricated and then subjected to the methods for forming
the sheet material.

[0042] Referring now to Figure 3, other patterns for
first and second regions may also be employed as sheet
materials 52 suitable for use in accordance with the
presentinvention. The sheet material 52 is shown in Fig-
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ure 3 in its substantially untensioned condition. The
sheet material 52 has two centerlines, a longitudinal
centerline, which is also referred to hereinafter as an
axis, line, or direction "L" and a transverse or lateral cen-
terline, which is also referred to hereinafter as an axis,
line, or direction "T". The transverse centerline "T" is
generally perpendicular to the longitudinal centerline
"L". Materials of the type depicted in Figure 3 are de-
scribed in greater detail in the aforementioned Anderson
et al. patent.

[0043] Asdiscussed above with regard to Figures 2A-
2C, sheet material 52 includes a "strainable network" of
distinct regions. The strainable network includes a plu-
rality of first regions 60 and a plurality of second regions
66 which are visually distinct from one another. Sheet
material 52 also includes transitional regions 65 which
are located at the interface between the first regions 60
and the second regions 66. The transitional regions 65
will exhibit complex combinations of the behavior of both
the first region and the second region, as discussed
above.

[0044] Sheet material 52 has a first surface, (facing
the viewer in Figure 3), and an opposing second surface
(not shown). In the preferred embodiment shown in Fig-
ure 3, the strainable network includes a plurality of first
regions 60 and a plurality of second regions 66. A por-
tion 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 linear and extend in a second direction
which is substantially perpendicular to the first direction.
While it is preferred that the first direction be perpendic-
ular 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 inter-
sect 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 in-
tersection of the first regions 61 and 62 forms a bound-
ary, indicated by phantom line 63 in Figure 3, which com-
pletely surrounds the second regions 66.

[0045] Preferably, the width 68 of the first regions 60
is from about 0.25 mm (0.01 inches) to about 12,7 mm
(0.5 inches), and more preferably from about 0.76 mm
(0.03 inches) to about 6.35 mm (0.25 inches). However,
other width dimensions for the first regions 60 may be
suitable. Because the first regions 61 and 62 are per-
pendicular to one another and equally spaced apart, the
second regions have a square shape. However, other
shapes for the second region 66 are suitable and may
be achieved by changing the spacing between the first
regions and/or the alignment of the first regions 61 and
62 with respect to one another. The second regions 66
have a first axis 70 and a second axis 71. The first axis
70 is substantially parallel to the longitudinal axis of the
web material 52, while the second axis 71 is substan-
tially parallel to the transverse axis of the web material
52. The first regions 60 have an elastic modulus E1 and
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a cross-sectional area A1. The second regions 66 have
an elastic modulus E2 and a cross-sectional area A2.
[0046] In the embodiment shown in Figure 3, the first
regions 60 are substantially planar. That is, the material
within the first regions 60 is in substantially the same
condition before and after the formation step undergone
by web 52. The second regions 66 include a plurality of
raised rib-like elements 74. The rib-like elements 74
may be embossed, debossed or a combination thereof.
The rib-like elements 74 have a first or major axis 76
which is substantially parallel to the longitudinal axis of
the web 52 and a second or minor axis 77 which is sub-
stantially parallel to the transverse axis of the web 52.
[0047] The rib-like elements 74 in the second region
66 may be separated from one another by unformed ar-
eas, essentially unembossed or debossed, or simply
formed as spacing areas. Preferably, the rib-like ele-
ments 74 are adjacent one another and are separated
by an unformed area of less than 2.54 mm (0.10 inches)
as measured perpendicular to the major axis 76 of the
rib-like elements 74, and more preferably, the rib-like el-
ements 74 are contiguous having essentially no un-
formed areas between them.

[0048] 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 raglan 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.

[0049] The first region 60 has a surface-pathlength,
L1, less than the surface-pathlength, L2, of the second
region 66 as measured topographically in a parallel di-
rection while the web is in an untensioned condition.
Preferably, the surface-pathlength of the second region
66 is at least about 15% greater than that of the first
region 60, more preferably at least about 30% greater
than that of the first region, and most preferably at least
about 70% greater than that of the first region. In gen-
eral, the greater the surface-pathlength of the second
region, the greater will be the elongation of the web be-
fore encountering the force wall.

[0050] For sheet material 52, the direction of applied
axial elongation, D, indicated by arrows 80 in Figure 3,
is substantially perpendicular to the first axis 76 of the
rib-like elements 74. This is due to the fact that the rib-
like elements 74 are able to unbend or geometrically de-
form in a direction substantially perpendicular to their
first axis 76 to allow extension in web 52.

[0051] Referring now to Figure 4, as web 52 is sub-
jected to an applied axial elongation, D, indicated by ar-
rows 80 in Figure 4, the first regions 60 having the short-
er surface-pathlength, L1, provide most of the initial re-
sistive force, P1, as a result of molecular-level deforma-
tion, to the applied elongation which corresponds to
stage |. While in stage |, the rib-like elements 74 in the
second regions 66 are experiencing geometric deforma-
tion, or unbending and offer minimal resistance to the
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applied elongation. In addition, the shape of the second
regions 66 changes as a result of the movement of the
reticulated structure formed by the intersecting first re-
gions 61 and 62. Accordingly, as the web 52 is subjected
to the applied elongation, the first regions 61 and 62 ex-
perience geometric deformation or bending, thereby
changing the shape of the second regions 66. The sec-
ond regions are extended or lengthened in a direction
parallel to the direction of applied elongation, and col-
lapse or shrink in a direction perpendicular to the direc-
tion of applied elongation.

[0052] In addition to the aforementioned elastic-like
properties, a sheet material of the type depicted in Fig-
ures 3 and 4 is believed to provide a softer, more cloth-
like texture and appearance, and is more quiet in use.
[0053] Various compositions suitable for constructing
the flexible covers of the present invention include sub-
stantially impermeable materials such as polyvinyl chlo-
ride (PVC), polyvinylidene chloride (PVDC), polyethyl-
ene (PE), polypropylene (PP), aluminum foil, 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 mate-
rials.

[0054] Once the desired sheet materials are manu-
factured in any desirable and suitable manner, compris-
ing all or part of the materials to be utilized for the cover
body, the cover may be constructed in any known and
suitable fashion such as those known in the art for mak-
ing such covers in commercially available form. Heat,
mechanical, or adhesive sealing technologies may be
utilized to join various components or elements of the
cover to themselves or to each other. In addition, the
cover bodies may be thermoformed, blown, or otherwise
molded rather than reliance upon folding and bonding
techniques to construct the cover bodies from a web or
sheet of material.

[0055] While particular embodiments of the present
invention have been illustrated and described, it would
be obvious to those skilled in the art that various other
changes and modifications can be made without depart-
ing from the spirit and scope of the invention. It is there-
fore intended to cover in the appended claims all such
changes and modifications that are within the scope of
this invention.

Claims

1. Aflexible cover (10) characterized by at least one
sheet of flexible sheet material (52) assembled to
form a semi-enclosed container having a periphery,
said cover (10) being expandable in response to
forces exerted by an article, item, or material over
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which said cover (10) is placed to provide an in-
crease in volume of said cover (10) such that said
cover (10) accommodates the articles, items, or
material placed therein, said sheet material (52) in-
cluding a first region (64) and a second region (66)
being comprised of the same material composition,
said first region (64) undergoing a substantially mo-
lecular-level deformation and said second region
(66) initially undergoing a substantially geometric
deformation when said sheet material (52) is sub-
jected to an applied elongation along at least one
axis.

The flexible cover (10) according to Claim 1, where-
in said flexible cover (10) has an elasticized edge.

The flexible cover (10) according to Claim 1, where-
in said first region (64) and said second region (66)
are visually distinct from one another.

The flexible cover (10) according to Claim 1 or 3,
wherein said second region (66) includes a plurality
of raised rib-like elements (74).

The flexible cover (10) according to Claims 1, 3 or
4, wherein said first region (64) is substantially free
of rib-like elements (74).

The flexible cover (10) according to any of the pre-
ceding claims, wherein said sheet material (52) ex-
hibits at least two significantly different stages of re-
sistive forces to an applied axial elongation along
atleast one axis when subjected to the applied elon-
gation in a direction parallel to said axis in response
to an extemally-applied force upon said flexible cov-
er (10) when formed into a closed container, said
sheet material (52) comprising: strainable network
including at least two visually distinct regions (64,
66), one of said regions being configured so that it
will exhibit a resistive force in response to said ap-
plied axial elongation in a direction parallel to said
axis before a substantial portion of the other of said
regions develops a significant resistive force to said
applied axial elongation, at least one of said regions
(66) having a surface-pathlength which is greater
than that of the other of said regions (64) as meas-
ured parallel to said axis while said sheet material
(52) is in an untensioned condition, said region (66)
exhibiting said longer surface-pathlength including
one or more rib-like elements (74), said sheet ma-
terial (52) exhibiting a first resistive force to the ap-
plied elongation until the elongation of said sheet
material (52) is great enough to cause a substantial
portion of said region (66) having a longer surface-
pathlength to enter the plane of the applied axial
elongation, whereupon said sheet material (52) ex-
hibits a second resistive force to further applied ax-
ial elongation, said sheet material (52) exhibiting a
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total resistive force higher than the resistive force
of said first region (64).

The flexible cover (10) according to any of the pre-
ceding claims, wherein said sheet material (52) ex-
hibits at least two-stages of resistive forces to an
applied axial elongation, D, along at least one axis
when subjected to the applied axial elongation
along said axis in response to an externally-applied
force upon said flexible cover (10) when formed into
a closed container, said sheet material (52) com-
prising: a strainable network of visually distinct re-
gions (64, 66), said strainable network including at
least a first region (64) and a second region (66),
said first region (64) having a first surface-path-
length, L1, as measured parallel to said axis while
said sheet material (52) is in an untensioned condi-
tion, said second region (66) having a second sur-
face-pathlength, L2, as measured parallel to said
axis while said web material (52) is in an unten-
sioned condition, said first surface-pathlength, L1,
being less than said second surface-pathlength, L2,
said first region (64) producing by itself a resistive
force, P1, in response to an applied axial elonga-
tion, D, said second region (66) producing by itself
a resistive force, P2, in response to said applied ax-
ial elongation, D, said resistive force P1 being sub-
stantially greater than said resistive force P2 when
(L1+D) is less than L2.

The flexible cover (10) according to any of the pre-
ceding claims, wherein said sheet material (52) ex-
hibits an elastic-like behavior along at least one ax-
is, said sheet material (52) comprising: at least a
first region (64), and a second region (66), said first
region (64) and said second region (66) being com-
prised of the same material composition and each
having an untensioned projected pathlength, said
first region (64) undergoing a substantially molecu-
lar-level deformation and said second region (66)
initially undergoing a substantially geometric defor-
mation when said web material (52) is subjected to
an applied elongation in a direction substantially
parallel to said axis in response to an externally-ap-
plied force upon said flexible cover (10) when
formed into a dosed container, said first region (64)
and said second region (66) substantially returning
to their untensioned projected pathlength when said
applied elongation is released.

The flexible cover (10) according to Claims 1, 6, 7,
or 8, wherein said sheet material (52) includes a plu-
rality of first regions (64) and a plurality of second
regions (66) comprised of the same material com-
position, a portion of said first regions (64) extend-
ing in a first direction while the remainder of said
first regions (64) extend in a direction perpendicular
to said first direction to intersect one another, said
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first regions (64) forming a boundary completely
surrounding said second regions (66).

Patentanspriiche

1.

Flexible Verpackung (10), gekennzeichnet durch
mindestens eine Lage aus flexiblem Lagen-Materi-
al (562), die verwendet wird, um einen halbgeschlos-
senen Behalter mit einer Peripherie zu bilden, wo-
bei die Verpackung (10) als Reaktion auf durch ei-
nen Artikel, einen Gegenstand oder ein Material
ausgeulbte Krafte dehnbar ist, Giber welche die Ver-
packung (10) angeordnet ist, um eine Zunahme im
Volumen der Verpackung (10) derart zu liefern,
dass sich die Verpackung (10) an die darin platzier-
ten Artikel, Gegenstande oder das Material an-
passt, wobei das Lagen-Material (52) einen ersten
Bereich (64) und einen zweiten Bereich (66) um-
fasst, die aus der gleichen Material-Zusammenset-
zung bestehen, wobei der erste Bereich (64) eine
Deformation auf im wesentlichen Molekularniveau
durchmacht und der zweite Bereich (66) anfanglich
eine im wesentlichen geometrische Deformation
durchmacht, wenn das Lagen-Material (52) einer
aufgebrachten Dehnung entlang mindestens einer
Achse ausgesetzt ist.

Flexible Verpackung (10) nach Anspruch 1, wobei
die flexible Verpackung (10) einen elastischen
Rand aufweist.

Flexible Verpackung (10) nach Anspruch 1, wobei
der erste Bereich (64) und der zweite Bereich (66)
optisch voneinander getrennt sind.

Flexible Verpackung (10) nach Anspruch 1 oder 3,
wobei der zweite Bereich (66) eine Vielzahl erhéh-
ter rippenartiger Elemente (74) umfasst.

Flexible Verpackung (10) nach den Ansprichen 1,
3 oder 4, wobei der erste Bereich (64) im wesentli-
chen frei von rippenartigen Elementen (74) ist.

Flexible Verpackung (10) nach einem der vorheri-
gen Anspriche, wobei das Lagen-Material (52)
mindestens zwei signifikant verschiedene Stufen
von Widerstandskraften gegen eine aufgebrachte
axiale Dehnung entlang mindestens einer Achse
aufbringt, wenn dieses der aufgebrachten Dehnung
in einer zu der Achse parallelen Richtung als Reak-
tion auf eine dulerlich aufgebrachte Kraft auf die
flexible Verpackung (10) ausgesetzt ist, wahrend
dieses zu einem geschlossenen Behalter geformt
wird, wobei das Lagen-Material (52) umfasst: ein
dehnbares Netzwerk mit mindestens zwei optisch
verschiedenartigen Bereichen (64, 66), wobei einer
der Bereiche derart konfiguriert ist, dass dieser eine
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Widerstandskraft als Reaktion auf die aufgebrachte
axiale Dehnung in einer zu der Achse parallelen
Richtung vorbringen wird, bevor ein wesentlicher
Abschnitt von dem anderen der Bereiche eine si-
gnifikante Widerstandskraft auf die aufgebrachte
axiale Dehnung entwickelt, wobei mindestens einer
der Bereiche (66) eine Oberflachen-Bahnlange auf-
weist, welche gréfer ist als die des anderen der Be-
reiche (64), gemessen parallel zu der Achse, wah-
rend sich das Lagen-Material (52) in einem unge-
spannten Zustand befindet, wobei der Bereich (66),
der die langere Oberflachen-Bahnlange hervor-
bringt, ein oder mehrere rippenartige Elemente (74)
umfasst, wobei das Lagen-Material (52) eine erste
Widerstandskraft gegen die aufgebrachte Dehnung
aufbringt, bis die Dehnung des Lagen-Materials
(52) grof genug ist, um einen wesentlichen Ab-
schnitt des Bereichs (66), der eine langere Oberfla-
chen-Bahnlange aufweist, in die Ebene der aufge-
brachten axialen Dehnung eintreten zu lassen, wor-
auf das Lagen-Material (52) eine zweite Wider-
standskraft auf die berdies aufgebrachte axiale
Dehnung aufbringt, wobei das Lagen-Material (52)
eine Gesamt-Widerstandskraft aufbringt, die gro-
Rer als die Widerstandskraft des ersten Bereichs
(64) ist.

Flexible Verpackung (10) nach einem der vorheri-
gen Anspriiche, wobei das Lagen-Material (52)
mindestens zwei Stufen von Widerstandskraften
gegen eine aufgebrachte axiale Dehnung D entlang
mindestens einer Achse aufbringt, wenn dieses der
aufgebrachten axialen Dehnung entlang der Achse
als Reaktion auf eine auferlich aufgebrachte Kraft
auf die flexible Verpackung (10) ausgesetzt ist,
wenn dieses zu einem geschlossenen Behélter ge-
formt wird, wobei das Lagen-Material (52) umfasst:
ein dehnbares Netzwerk optisch unterschiedlicher
Bereiche (64, 66), wobei das dehnbare Netzwerk
mindestens einen ersten Bereich (64) und einen
zweiten Bereich (66) umfasst, wobei der erste Be-
reich (64) eine erste Oberflachen-Bahnlange L1
aufweist, gemessen parallel zu der Achse, wahrend
sich das Lagen-Material (52) in einem ungespann-
tem Zustand befindet, wobei der zweite Bereich
(66) eine zweite Oberflaichen-Bahnlange L2 auf-
weist, gemessen parallel zu der Achse, wahrend
sich das Bahn-Material (52) in einem ungespannten
Zustand befindet, wobei die erste Oberflachen-
Bahnlange L1 kleiner als die zweite Oberflachen-
Bahnlénge L2 ist, wobei der erste Bereich (64) al-
lein eine Widerstandskraft P1 als Reaktion auf eine
aufgebrachte axiale Dehnung D erzeugt, wobei der
zweite Bereich (66) allein eine Widerstandskraft P2
als Reaktion auf die aufgebrachte axiale Dehnung
D erzeugt, wobei die Widerstandskraft P1 wesent-
lich gréRer als die Widerstandskraft P2 ist, wenn
(L1+D) kleiner als L2 ist.
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8.

Flexible Verpackung (10) nach einem der vorheri-
gen Anspriiche, wobei das Lagen-Material (52) ein
elastisch-ahnliches Verhalten entlang mindestens
einer Achse zeigt, wobei das Lagen-Material (52)
umfasst: mindestens einen ersten Bereich (64) und
einen zweiten Bereich (66), wobei der erste Bereich
(64) und der zweite Bereich (66) aus der gleichen
Material-Zusammensetzung bestehen und jeweils
eine ungespannte, projizierte Bahnlange aufwei-
sen, wobei der erste Bereich (64) eine Deformation
auf im Wesentlichen Molekularniveau durchmacht
und der zweite Bereich (66) anfanglich eine im we-
sentlichen geometrische Deformation durchmacht,
wenn das Bahn-Material (52) einer aufgebrachten
Dehnung in einer im wesentlichen zu der Achse
parallelen Richtung als Reaktion auf eine duf3erlich
aufgebrachte Kraft auf die flexible Verpackung (10)
ausgesetzt ist, wenn dieses zu einem geschlosse-
nen Behalter geformt wird, wobei der erste Bereich
(64) und der zweite Bereich (66) im wesentlichen
zu ihrer ungespannten projizierten Bahnlénge zu-
riickkehren, wenn die aufgebrachte Dehnung redu-
ziert wird.

Flexible Verpackung (10) nach den Anspriichen 1,
6, 7 oder 8, wobei das Lagen-Material (52) eine
Vielzahl erster Bereiche (64) und eine Vielzahl
zweiter Bereiche (66) umfasst, die aus der gleichen
Material-Zusammensetzung bestehen, wobei ein
Abschnitt der ersten Bereiche (64) in einer ersten
Richtung verlauft, wahrend der (brige der ersten
Bereiche (64) in einer zu der ersten Richtung senk-
rechten Richtung verlauft, um einander zu schnei-
den, wobei die ersten Bereiche (64) eine Begren-
zung bilden, die die zweiten Bereiche (66) vollstan-
dig umgibt.

Revendications

Enveloppe souple (10) caractérisée en ce qu'elle
comporte au moins une feuille de matériau en
feuille souple (52) assemblée pour former un con-
teneur semi-fermé ayant une périphérie, ladite en-
veloppe (10) pouvant étre agrandie en réponse a
des forces exercées par un article, un élément, ou
une matiére autour desquels ladite enveloppe (10)
est placée pour fournir une augmentation de volu-
me de ladite enveloppe (10) de telle sorte que ladite
enveloppe (10) s'adapte aux articles, éléments, ou
matériaux placés dans celle-ci, ledit matériau en
feuille (62) comportant une premiére zone (64) et
une seconde zone (66) constituées de la méme
composition de matériau, ladite premiere zone (64)
subissant une déformation de niveau sensiblement
moléculaire et ladite seconde zone (66) subissant
initialement une déformation sensiblement géomé-
trique lorsque ledit matériau en feuille (52) est sou-
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mis a un allongement appliqué le long d'au moins
un axe.

Enveloppe souple (10) selon la revendication 1,
dans laquelle ladite enveloppe souple (10) a un
bord rendu élastique.

Enveloppe souple (10) selon la revendication 1,
dans laquelle ladite premiére zone (64) et ladite se-
conde zone (66) sont visuellement distinctes I'une
de l'autre.

Enveloppe souple (10) selon la revendication 1 ou
3, dans laquelle ladite seconde zone (66) comporte
une pluralité d'éléments analogues a une nervure
surélevée (74).

Enveloppe souple (10) selon la revendication 1, 3
ou 4, dans laquelle ladite premiere zone (64) est
sensiblement sans élément analogue a une nervure
(74).

Enveloppe souple (10) selon I'une quelconque des
revendications précédentes, dans laquelle ledit ma-
tériau en feuille (52) présente au moins deux étages
nettement différents de forces de résistance a un
allongement axial appliqué le long d'au moins un
axe lorsqu'elle est soumise a l'allongement appli-
qué dans une direction paralléle audit axe en répon-
se a une force appliquée depuis I'extérieur sur ladite
enveloppe souple (10) lorsqu'elle est formée sous
forme d'un conteneur fermé, ledit matériau en
feuille (52) comportant: un réseau pouvant étre
tendu incluant au moins deux zones visuellement
distinctes (64, 66), une premiére desdites zones
étant configurée de sorte qu'elle présente une force
de résistance en réponse audit allongement axial
appliqué dans une direction paralléle audit axe
avant qu'une partie importante de l'autre desdites
zones ne développe une force de résistance signi-
ficative audit allongement axial appliqué, au moins
une desdites zones (66) ayant une longueur de tra-
jetde surface qui est plus grande que celle de I'autre
desdites zones (64) lorsque mesurée parallélement
audit axe alors que ledit matériau en feuille (52) est
dans un état non-tendu, ladite zone (66) présentant
ladite longueur de trajet de surface plus longue in-
cluant un ou plusieurs éléments analogues a une
nervure (74), ledit matériau en feuille (52) présen-
tant une premiére force de résistance a I'allonge-
ment appliqué jusqu'a ce que l'allongement dudit
matériau en feuille (52) soit suffisamment grand
pour amener une partie importante de ladite zone
(66) ayant une longueur de trajet de surface plus
longue a pénétrer dans le plan de I'allongement
axial appliqué, aprés quoi ledit matériau en feuille
(52) présente une seconde force de résistance a un
allongement axial appliqué supplémentaire, ledit
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matériau en feuille (52) présentant une force de ré-
sistance totale plus élevée que la force de résistan-
ce de ladite premiére zone (64).

Enveloppe souple (10) selon I'une quelconque des
revendications précédentes, dans laquelle ledit ma-
tériau en feuille (52) présente au moins deux étages
de forces de résistance a un allongement axial ap-
pliqué, D, le long d'au moins un axe lorsqu'elle est
soumise a l'allongement axial appliqué le long dudit
axe en réponse a une force appliquée a partir de
I'extérieur a ladite enveloppe souple (10) lorsqu'elle
estformée sous laforme d'un conteneur fermé, ledit
matériau en feuille (52) comportant : un réseau pou-
vant étre tendu de deux zones visuellement distinc-
tes (64, 66), ledit réseau pouvant étre tendu com-
portant au moins une premiere zone (64) et une se-
conde zone (66), ladite premiere zone (64) ayant
une premiére longueur de trajet de surface, L1, telle
que mesurée parallelement audit axe lorsque ledit
matériau en feuille (52) est dans un état non-tendu,
ladite seconde zone (66) ayant une seconde lon-
gueur de trajet de surface, L2, telle que mesurée
parallelement audit axe alors que ledit matériau en
feuille (52) est dans un état non-tendu, ladite pre-
miére longueur de trajet de surface, L1, étant plus
petite que ladite seconde longueur de trajet de sur-
face L2, ladite premiére zone (64) produisant par
elle-méme une force de résistance, P1, en réponse
a un allongement axial appliqué, D, ladite seconde
zone (66) produisant par elle-méme une force de
résistance, P2, en réponse audit allongement axial
appliqué, D, ladite force de résistance P1 étant net-
tement plus grande que ladite force de résistance
P2 lorsque (L + D) est plus petit que L2.

Enveloppe souple (10) selon I'une quelconque des
revendications précédentes, dans laquelle ledit ma-
tériau en feuille (52) présente un comportement
analogue a un élastique le long d'au moins un axe,
ledit matériau en feuille (52) comportant : au moins
une premiére zone (64) et une seconde zone (66),
ladite premiére zone (64) et ladite seconde zone
(66) étant constituées de la méme composition de
matériau, ayant chacune une longueur de trajet pro-
jeté non-tendue, ladite premiére zone (64) subis-
sant une déformation sensiblement au niveau mo-
Iécule et ladite seconde zone (66) subissant initia-
lement une déformation sensiblement géométrique
lorsque ledit matériau en feuille (52) est soumis a
un allongement appliqué dans une direction sensi-
blement paralléle audit axe en réponse a une force
appliquée de I'extérieur sur ladite feuille souple (10)
lorsqu'elle est formée en conteneur fermé, ladite
premiére zone (64) et ladite seconde zone (66) re-
venant sensiblement a leur longueur de trajet pro-
jeté non-tendue lorsque ledit allongement appliqué
est relaché.
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Enveloppe souple (10) selon les revendications 1,
6, 7 ou 8, dans laquelle ledit matériau en feuille (52)
comporte une pluralité de premiéres zones (64) et
une pluralité de secondes zones (66) constituées
de la méme composition de matériau, une partie
desdites premiéres zones (64) s'étendant dans une
premiére direction alors que le reste desdites pre-
miéres zones (64) s'étend dans une direction per-
pendiculaire a ladite premiéere direction pour qu'el-
les se recoupent I'une l'autre, lesdites premiéres zo-
nes (64) formant une limite entourant entierement
lesdites secondes zones (66).
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Fig. 1
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