
EP 0242175 B1 Description The present invention relates to an article which
includes at least one segment which can be elastically shirred subsequent
to its manufacture. 5     The present invention relates to an article which
includes at least one segment which can be elastically shirred by
mechanical manipulation of a predetermined portion of the segment. The
present invention has further relation to method and apparatus for applying
such a segment to an article while the segment is in a substantially
untensioned condition. The present invention has still further relation to
an elastically shirrable segment per se. The segment 10  preferably
includes a prestretched and tensioned elastomeric member which is secured
in fixed relation to at least one rigidifying member. The composite
structure thus formed is strong enough to resist collapse in a direction
parallel to the tensile forces acting upon the prestretched and tensioned
elastomeric member prior to mechanical manipulation of the composite
structure. The present invention has further relation to method and
apparatus for making elastically shirrable 15  segments which include one
or more such composite structures. BACKGROUND OF THE INVENTION The fit of a
garment to the body of the wearer is one of the key aspects of clothing
design. Garment fit 20  is critical for several reasons. First, garments
that fit well are aesthetically pleasing to the wearer, as well as to
others. Second, clothing that fits the body well does not hinder body
movement. For instance, clothing that is too tight will prevent the body
from undergoing its normal muscular expansions and contractions, causing
discomfort to the wearer. Clothing that is too loose can hinder body motion
by entangling the body in the garment or by adding unwanted bulk. Third,
good fit often provides the function of garment 25  securement. For
instance, waist bands hold pants up, hat bands hold hats on, and some cuffs
hold sleeves or pant legs in place. Fourth, there is a kind of fit that
seals the environment beneath the clothing from leaking to the outer
environment, or vice versa. This function is obvious in durable garments
such as rainwear or cold weather clothing, and in disposable garments such
as disposable diapers. Elastics of many forms are often used to provide one
or more types or garment fit. The forms of these 30  elastics include
composite materials such as those used In undergarment waist bands, and
homogeneous elastomeric materials such as the waist and legbands found in
many disposable diapers. There are also linear, and two-dimensional stretch
elastics used in clothing. Waist bands, and elastic cuffs are considered
linear, whereas in pantyhose the material stretches in two dimensions to
provide a contoured body fit. A common problem with elastics on factory
manufactured articles, such as clothing, is that the amount 35  of tension
the elastic applies against the body is not right for each individual
wearer. This problem arises because factory made clothing is manufactured
in certain discrete sizes. While the elastic tension may be right for a
person having dimensions in the middle of a particular size range, the
tension may be too light for a slightly smaller person or too great for a
somewhat larger person. If the tension is too light the garment may droop,
while if too great, the elastics may leave red marks on the skin and cause
discomfort. 40     Achieving garment fit using elastics also poses problems
for the manufacturer of garments. First, attaching elastic materials to a
garment, especially when the elastic is in a prestretched condition,
requires somewhat complex material handling methods. Fixturing is often
required to hold the elastic in a stretched condition, or the garment in a
shirred or gathered condition while the attachment is made. This extra
handling and fixturing can slow down automated production lines. Secondly,
once the elastic is attached to 45  the garment and tension is released,
the garment shirrs in the area of the elastic making the garment unwieldy
as it is passed either on to the next step in the manufacturing process or
to a packing operation. Prior to the development of the materials and
method of the present invention, the problems associated with garment
elastics have generally been dealt with in two basic ways. In particular,
the problem of achieving the right amount of tension for the individual
wearer has typically been accomplished by providing 50  multiple fastening
locations. These allow the elastic to be stretched different amounts as the
garment is fastened to the body. A simple example of this is an elasticized
belt for trousers that includes multiple fastening points at the belt
buckle. This allows the wearer to select a wide range of waist band
tensions. Another example of this is in disposable diapers having an
elasticized waist band and tape fasteners. In this instance, the amount of
tension in the waist band elastic can be controlled to some degree by the
tension 55  the mother applies to the waist band elastic before the tape
fasteners are secured. While some degree of tension adjustment is afforded
by this method, it is difficult for the person applying the diaper to
precisely adjust this tension while the baby is squirming. This method of
diaper elastic tensioning also compromises 



the position of tape attachment from the ideal. For instance, if the
elastic is stretched to a great extent to 2    EP 0 242 175 B1 achieve the
desired tension, the tape fastening points may be far enough from their
ideal location that the overall diaper fit becomes distorted. This
distortion may cause poor fit in other critical areas, for example the leg
band area. The problem of assembling garment shirring elastic components
which are not in tension when applied 5 has typically been addressed in
high speed manufacturing lines by the use of heat shrinkable elastics.
These elastics are designed to be attached to a garment such as a
disposable diaper while they are in the relaxed state or under low tension.
After they are attached, heat is applied to the elastic at some point
during or subsequent to the manufacturing process. Upon heating, these
elastics contract and regain much of their original elasticity. 10
These heat shrinkable elastics are manufactured in several forms. Some are
homogeneous materials. These are typically thermoplastic elastomers that
were stretched to orient their molecular structures after casting. When
they are heated after assembly in the diaper, they shrink back, losing some
of their orientation. Other heat shrinkable elastics are composite
structures such as those disclosed in U.S. patent 4,552,795 issued to
Hansen et al. on November 12, 1985. The structures disclosed by Hansen et
al. are 15 preferably comprised of prestretched elastomeric strands that
are laminated between two relatively inelastic strips of film with
inelastic thermoplastic polymer. Upon the application of heat the
thermoplastic polymer softens, allowing the elastic member to move relative
to the outer layers, thereby causing the outer layers and the article to
which they are secured to elastically contract and shirr. Thus, if this
laminate is attached to a portion of a garment, say a diaper waist band,
the result upon heating is garment shirring in proportion 20 to the
relative movement between the elastic member and the outer layers of the
laminate. While solving many of the problems of elastic material factory
assembly, the application of heat required to activate such prestretched
and tensioned elastics may, in some circumstances, adversely affect other
components in the article to be elasticized. Furthermore, such heat
activatable materials do not help in a reasonable way in those situations
where elastic adjustment by the consumer is desired. Heat activation 25  by
the consumer is impractical because it requires a heat source that is
usually unavailable to the consumer, it is potentially dangerous, and it is
difficult to reproducibly control without standardized processing
conditions and equipment. Accordingly, it is an object of the present
invention to provide both elastic materials and methods of elastic
application which avoid the foregoing problems altogether. 30     It is
another object of the present invention to provide a premade elasticized
garment including means to enable the person wearing or applying the
garment to adjust the elastic tension of the garment to provide just the
desired amount of elastic tension. It is another object of the present
invention to provide an elasticized garment including means for the
consumer to set or adjust the tension in the garment without having to
reposition the fasteners that hold the 35 elastic in its stretched
condition. It is another object of the present invention to provide an
article which can be applied to the wearer while it is not in tension and
thereafter elasticized. It is still another object of the present invention
to provide method and apparatus for assembling a composite structure
including a stretched elastic into an article while the composite structure
is in a 40 substantially untensioned condition and thereafter activating
the elasticity in the article (either during manufacture or by the
consumer) without damaging any of the other components comprising the
article. DISCLOSURE OF THE INVENTION 45     The elastic materials of the
present invention are composite structures. A simple, exemplary embodi-
ment of this composite structure can comprise a three layer laminate. To
further describe this structure it is easiest to describe it in terms of a
preferred method of manufacture for a specific embodiment. The first step
is to select as a starting material an elastomeric band. While there are
many different material and size combinations possible for this band, for
purposes of illustration let it be assumed that the 50 band is 12.7 mm
wide, 254 mm long, and 0. 127 mm thick. This band can be comprised of
nearly any elastomeric material, synthetic natural rubber being
particularly well suited in situations where long periods 



of time are likely to pass before the tension in the elastomer is to be
released. The next step is to stretch the band in at least one direction.
For example, it can be stretched to 3 times its original length. The band
is then preferably clamped at each end to hold it in its outstretched 55
condition. Next, the other two rigidifying layers of the laminate are
applied to the stretched band. These other two rigidifying layers may be of
identical composition and are preferably comprised of a relatively rigid,
brittle material, such as extrusion cast polystyrene. The polystyrene
rigidifying layers can be relatively thin, i.e., a thickness of 0.025 mm is
sufficient for the exemplary band stretched to 3 times it original length.
3    EP 0 242 175 B1 The rigidifying layers preferably have the same planar
dimensions as the outstretched rubber. These polystyrene layers are placed
on the top and bottom of the stretched rubber forming a sandwich. These
three layers are then heat sealed together under pressure, thereby forming
a thermally bonded laminate. After the laminate has cooled, the clamps are
removed from the ends of the rubber. Upon clamp removal, 5  the planar
laminate structure (exclusive of those portions held in the clamps) remains
substantially the same length as the stretched elastic rubber was while it
was constrained by the clamps prior to lamination. The resultant laminate
is relatively flexible and can easily be handled without maintaining it in
tension. The entire laminate band or a segment cut therefrom can be secured
to any desired article to be elasticized. For example, the ends of a
segment having a length of about 127 mm could be attached to the opposed 10
portions of an adjustable hat by sewing, riveting etc. To activate the
elastically shirrable segment, as constructed above, one merely has to
manually manipulate a portion of the segment with a motion substantial
enough to delaminate or crack and delaminate the polystyrene layers and
cause relative movement between the prestretched and tensioned elastomeric
layer and the rigidifying layers. It will be observed that in the segment
which is manipulated, 15 tension is released and the elastomeric layer
substantially returns to the length it had prior to the original stretching
operation, while the unmanipulated areas remain in a laminate condition and
substantially inelastic, i.e., they exhibit substantially the same length
they did upon completion of the laminating operation. The tension in the
adjustable hat can thus be adjusted by manipulating all or any desired
portion of the laminate band. 20     Laminated, elastically shirrable
materials like those described above can be affixed to a garment or other
article in any location that requires shirring or tensioning. Once affixed
to the garment, the garment can be elastically shirred by manipulating the
laminated segment. The amount of shirring produced, and consequently the
amount of tension, will be proportional to the length of the segment that
is activated by manipulation. Maximum shirring is achieved when the entire
length of the laminated segment is involved in 25  a manipulation
sufficient to completely delaminate or break and delaminate the rigidifying
layer or layers from the prestretched elastic layer so as to produce
relative movement therebetween. Manipulation of less than the entire length
of the laminated segment will cause proportionately less shirring, and
consequently less tension in the elasticized article. It is, of course,
recognized that it is not necessary in the practice of the present
invention for the entire 30 elastically shirrable segment to comprise a
laminate composite structure of the type described earlier herein. For
example, the elastically shirrable segment may include one or more such
isolated laminate composite structures along its length. Release of tension
in any one of the composite structure portions of the segment will shirr
that portion of the article to which the ends of the segment are secured,
i.e., release of tension in any portion of the segment will draw the ends
of the segment closer to one another 35 BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims particularly pointing out and
distinctly claiming the present invention, it is believed the present
invention will be better understood from the following 40 description in
conjunction with the accompanying drawings in which: Figure 1 is a
simplified perspective illustration of an elastically shirrable segment of
the present invention shown prior to removal of tension from the stretched
elastomeric member; Figure 1A is a cross-sectional view of the elastically
shirrable segment shown in Figure 1 taken along section line 1A-1A of
Figure 1; 



45    Figure 2 is a simplified perspective illustration of an alternative
embodiment of an elastically shirrable segment of the present invention;
Figure 3 is a simplified perspective illustration of another embodiment of
an elastically shirrable segment of the present invention; Figure 4 is a
simplified perspective illustration of an alternative embodiment of an
elastically shirrable 50    segment of the present invention; Figure 5 is a
simplified perspective illustration of an elastically shirrable segment of
the type generally shown in Figures 1 and 1A after the rigidifying members
have been pierced by a sharp instrument to produce stress concentrating
features therein; Figure 6 is a simplified perspective illustration of an
alternative embodiment of an elastically shirrable 55    segment of the
present invention wherein the rigidifying members are applied to the
tensioned elastomeric member in a fluid state and thereafter dried; Figure
7 is an alternative embodiment of an elastically shirrable segment of the
present invention wherein a pair of rigidifying members located on opposite
sides of a prestretched elastomeric member 4    EP0242 175B1 are secured to
each other, but are not directly secured to the prestretched elastomeric
member except at its end points; Figure 7A is a cross-sectional
illustration of the elastically shirrable segment shown in Figure 7 taken
along section line 7A-7A of Figure 7. 5     Figure 7B is a simplified
perspective illustration of an alternative embodiment of an elastically
shirrable segment of the present invention wherein a prestretched
elastomeric member is restrained from contracting along its length by
preventing the prestretched elastomeric member from expanding in any
direction perpendicular to the direction of prestretching; Figure 8 is an
exploded view of a disposable diaper including an elastically shirrable
segment of the 10    present invention at each of its opposed waist band
areas; Figure 9 is a photograph of an assembled diaper of the type
generally illustrated in Figure 8 applied about the torso of a baby model,
said diaper being shown prior to the release of tension in either of the
elastically shirrable segments contained therein; Figure 10 is a photograph
of the diaper shown in Figure 9 demonstrating mechanical manipulation of
one 15    of the elastically shirrable segments contained in a waist band
portion of the diaper to release tension in the prestretched elastomeric
member; Figure 11 is a photograph of the diaper shown in Figures 9 and 10
after the elastically shirrable segments have been mechanically manipulated
along their entire length; Figure 12 is a simplified perspective view,
taken from the back sheet side, of an alternative disposable 20    diaper
wherein elastically shirrable segments having peelable rigidifying layers
are mounted to the outermost surface of the diaper back sheet in the waist
band portions of the diaper; Figure 12A is a simplified perspective view,
taken from the back sheet side, of another alternative disposable diaper
wherein tension in the elastically shirrable segments is released by
unfolding the overlapped waistband portions of the diaper to separate the
rigidifying members from the tensioned 25    elastomeric members; Figure 13
is a partially exploded view of a diaper generally similar to that shown in
Figure 12, but including an intermediate or carrier layer to which both the
elastically shirrable segments and the pressure sensitive adhesive tape
tabs are secured; Figure 14 is a photograph of a diaper of the type
generally illustrated in Figure 13 applied about the 30    torso of a baby
model, said diaper being shown prior to the release of tension in either of
the elastically shirrable segments contained in the diaper; Figure 15 is a
photograph of the diaper generally shown in Figure 14 demonstrating removal
of the peelable rigidifying member from one of the elastically shirrable
segments contained in the diaper; and Figure 16 is a view of the diaper
generally shown in Figures 14 and 15 after the peelable rigidifying 35
members have been completely removed from the elastically shirrable
segments contained in the diaper. DETAILED DESCRIPTION OF THE INVENTION 



Elastically shirrable structures of the present invention may be formed in
many different configurations 40  using a variety of materials and methods
of manufacture. Exemplary embodiments utilizing differing materials of
construction, differing configurations and differing methods of manufacture
will be disclosed herein for purposes of illustration only. Various changes
and modifications to the exemplary embodiments can be made without
departing from the spirit and scope of the invention. Accordingly, these
exemplary embodiments are not intended to limit the present Invention, as
described In the appended claims. 45 Materials of Construction Composite
elastically shirrable structures of the present invention are typically
comprised of up to three material types. These are the elastomeric
material, the rigidifying material, and an optional intermediate 50
material such  as  an  adhesive  which  may  be  used  to attach  the
elastomeric material to the  rigidifying material(s). These three types of
materials are discussed separately hereinafter. The Elastomeric Material 55
Preferably, the  elastomeric material is a  material that can  undergo
high  levels of reversible strain. Elastomers that can be stretched to two
or more times their original length and then recover to their original
length once the stretching force is removed are particularly useful for the
purpose of creating garment shirring. However, elastomers that cannot be
reversibly stretched as far may find utility in some applica- 5
EP0242175B1 tions. Even elastomers which exhibit a degree of irreversible
stretch may be utilized, depending upon the particular application.
Elastomers that will maintain a fixed tension when they are stretched and
held for long periods of time (perhaps a year) are particularly preferred
in situations where long periods of time may pass between the 5
manufacture and use of the elastically shirrable article. Generally these
preferred materials are comprised of thermoset rubbers, such as synthetic
natural rubbers. Elastomers that will not maintain tension for a long
period of time will have more limited utility in practicing the present
invention. Their principal use would be in applications where the elastic
is to be activated soon after lamination of the composite structure is
complete (such as activation on line in a manufacturing plant) or in
applications where variable and limited 10 elastic recovery is acceptable.
Elastomers that will not maintain tension for extended periods of time are
generally comprised of thermoplastics, such as ethylene vinyl acetate
copolymer. The Rigidifying material 15     The term "rigid", for the
purpose of this invention, is a relative term. It means that the
rigidifying material will not foreshorten enough to allow the compressive
forces exerted by the stretched elastomer to return the stretched elastomer
to its original untensioned length. That is, it is relatively inelastic
when compared to the elasticity of the elastomeric component in a given
laminate composite structure. Materials such as polystyrene, blends of
polystyrene and polyethylene, polyethylene laminated to paper, and surlyn
20  have all been used as a rigidifying component in exemplary elastically
shirrable segments of the present invention. These materials all have very
different moduli of elasticity from one another, but used appro- priately
(the right thicknesses, relative material widths, elastic pretension, etc.)
they all can work acceptably as a rigidifying member in elastically
shirrable segments of the present invention. The rigidifying member may
also be brittle or not. The decision to choose a brittle material over a 25
ductile material depends upon the method of elastic activation desired in
the elastically shirrable segment. If it is desirable to activate the
elastic by wiggling the composite to cause cracks and delamination in the
rigid layer or layers, then a material brittle at the temperature of use is
preferred. If however, the elastic is activated by stripping or peeling off
the rigid layer from the composite structure, then a more ductile
rigidifying material is preferred. 30     In a yet another embodiment of
the present invention, the rigidifying member or layer could be a durable
material like steel. For example, it could be a permanent component of a
machine that applies the prestretched and tensioned elastic to the garment.
In this case, the elastic would be stretched and adhered to a permanent
rigid layer such as an endless, flexible steel conveyor band. The resultant
laminate comprising the steel conveyor band having the prestretched and
tensioned elastomeric member adhered 35 thereto would then be brought into
contact with the garment or other article to be elasticized and the 



elastometric member would be affixed to the article. Finally, the permanent
rigidifying layer would be stripped away leaving the prestretched and
tensioned elastomeric member adhered to the article as the article moved
downstream. Such a method may be particularly useful for attaching
stretched elastic leg bands to a continuously moving web of disposable
diapers. 40     Rigidifying members of the present invention may have many
different material configurations. For instance, it could be a flat film,
an embossed flat film, a nonwoven fabric, a hollow tube, a rigid foam, a
scrim, a laminate of several materials or a molded shape. The materials
could have a wide range of thickness, depending upon the tension in the
prestretched elastomeric member, and could even be variable in thickness
throughout the width and/or length of the composite structure. The
rigidifying member or 45 members could also be an integral component of the
article to be elasticized rather than an independent element. The Optional
Intermediate Material so     The use of an intermediate material to secure
the elastomeric member and the rigidifying member to one another is
optional in constructing elastically shirrable segments of the present
invention. As will also be pointed out in subsequent sections of this
specification, it is not always necessary for the rigidifying members to be
secured along their length directly to the prestretched elastomeric member.
However, in those situations where an intermediate material is employed, it
most typically comprises an adhesive. In this 55 capacity, it serves to
bond the prestretched and tensioned elastomer to the rigidifying member.
This is especially valuable where a natural heat seal bond between the
prestretched elastomer and the rigidifying layer is either too strong or
too weak. In this case, the adhesive must be selected so as to give the
right adhesive forces and so as not to detract frog the function of the
composite structure. 6    EP 0 242175 B1 The optional intermediate material
may also comprise more than just an adhesive. It may have considerable bulk
relative to the prestretched elastomer and/or rigidifying layer(s). One
such example of a composite structure of the present invention could
comprise a multiplicity of prestretched elastomeric strands running
parallel to a multiplicity of rigidifying strands, both materials enveloped
by a matrix 5  comprised of a third material, such as a foam. In this
embodiment, the foam must exhibit sufficient adhesive and mechanical
strength to hold the composite structure together under the tension of the
prestretched elastomeric strands, but be weak enough to collapse with the
elastomer when the rigidifying strands are broken. This type of structure
may have particular utility as a replacement for durable garment elastics.
In many embodiments of the present Invention, an intermediate material is
not necessary. However, 10  when the optional intermediate material is not
present, it is still a requirement that the prestretched elastomeric member
and the rigidifying member be secured in fixed relation to one another so
as to form a composite structure which is strong enough to resist collapse
in a direction parallel to the tensile forces acting upon the prestretched
elastomeric member prior to mechanical manipulation of the composite
structure. Methods for securing the prestretched elastomeric member and the
rigidifying member directly to 15  one another without use of an
intermediate material include heat sealing, solvent bonding (e.g., as by
placing a solvent for one or both materials between the layers, and then
driving off the solvent), solution casting one layer onto the other, and
mechanical interlocking. Bonds made without the optional intermediate layer
must also be strong enough to hold the prestretched elastomer in its full,
outstretched condition before activation, and weak enough to fail upon
whatever form of activation is desired, preferably mechanical 20
manipulation of the composite structure. In still another embodiment of the
present invention, the prestretched elastomeric member and the rigidifying
member need not be secured to one another along their length. In simplest
terms, this embodiment could comprise a tubular member having a
prestretched and tensioned elastomeric member extending through the
interior of the tubular member and secured at its opposite ends. In this
embodiment, 25  the tubular member must provide sufficient strength to
resist the tensile forces acting upon the prestretched elastomeric member
until such time as mechanical manipulation of the composite structure
destroys the compression resistance of the tubular member and allows
relative movement between the prestretched elastomeric member and the
tubular member. In still another embodiment of the present invention, a
prestretched elastomeric member could be 



30 tightly encapsulated between a pair of polymeric webs which are secured
to ore another with only its opposing ends secured either directly to the
webs or in some other way restrained from retracting into the tunnel formed
between the webs, e.g., as by knotting the opposed ends of the stretched
elastomeric member. So long as the polymerc webs are secured in intimate
relation to the prestretched elastomeric member, the composite structure
will resist collapse due to the tensile forces acting upon the prestretched
35  elastomer However, upon mechanical manipulation of the composite
structure, the webs are caused to separate from the prestretched
elastomeric member, thereby releasing the tension in the mechanically
manipulated portions of the composite structure and shirring the webs in
the mechanically manipulated portions of the structure. In still another
embodiment of the present invention, an elastomeric member could be
prestretched and 40  thereafter restrained from retracting in the direction
of stretching by preventing the elastomeric member from expanding in any
direction perpendicular to the direction of prestretching. This is easily
understood by thinking of the elastomeric member in terms of its volume,
i.e., the product of its length, width, and height dimensions. When the
length of an elastomeric material is increased by stretching, its height
and/or width is reduced generally in accordance with Poisson's Ratio as it
relates to the conservation of volume. By 45  preventing the height and
width dimensions of the elongated elastomeric member from expanding, the
length of the elastomeric volume will be maintained without any
longitudinally aligned forces being applied to prevent it from recovering
to its original length. This expanded state will remain stable until such
time as the height and/or width dimensions are allowed to expand by
removing their respective restraining members. In this embodiment of the
present invention, there is no need of a bond between the so  encapsulating
restraint member and the stretched elastomeric member to hold the
elastomeric material in its expanded state, since the encapsulating
restraint member exerts a compressive force on the elastomeric material.
This compressive force, which is exerted in a direction perpendicular to
the desired direction of shirring, is sufficient to prevent the elastomeric
material from expanding in a direction perpendicular to the desired
direction of shirring until such time as the elastically shirrable segment
is mechanically manipulated 55  or acted upon, i.e., until such time as the
encapsulating restraint member is either removed or at least ruptured, so
as to release the compressive force. Removal of the compressive force
instantaneously restores the tensile force in a direction parallel to the
length of the elastomeric member. Accordingly, the elastomeric member
retracts in the desired direction of shirring as soon as the encapsulating
restraint 7    EP 0242 175 B1 member is ruptured or removed. Still another
example of an elastically shirrable segment of the present invention
comprised an elastomeric member which, when stretched, exhibits a
discontinuous or irregular surface. The discontinuous surface could be in
the form of openings in a lattice or in the form of indentations, voids,
recessed areas, 5  raised areas or an otherwise textured surface. A
rigidifying member that extended into these openings, indentations voids or
recessed areas or which was penetrated by raised areas on the elastomeric
member while the elastomeric member was in an extended condition can be
used to restrain the elastomeric member and prevent it from retracting
without she need for adhesive bonding of the rigidifying member to the
elastomeric member. Removal of the rigidifying member and release of
tension in the affected portion 10 of the tensioned elastomeric member can
be accomplished by mechanical manipulation of the composite member or
stripping away of the rigidifying member to disengage the rigidifying
member from the openings, indentations, voids, recessed areas or raised
areas in or on the tensioned elastomeric member. Because there is little or
no adhesive bond between the rigidifying member and the stretched
elastomeric member, the force needed to cause relative movement between the
rigidifying member and the 15 stretched elastomeric member is quite low.
Tension in the elastomeric member will be released as soon as the
appendages or irregularities on the surface of the rigidifying member which
extend into their cor- responding relief sites in the expanded elastomeric
member are withdrawn or as soon as the raised areas on the expanded
elastomeric member are withdrawn from their corresponding relief sites in
the rigidifying member. It is of course recognized that the rigidifying
member and the stretched elastomeric member may 20  each exhibit both types
of irregularities, i.e., raised areas and relief sites. In the latter
event, securement of the stretched elastomeric member and the rigidifying
member to one another occurs primarily by 



engagement of complementary raised areas and relief sites with one another.
Regardless of the particular configuration, elastically shirrable segments
of the aforementioned type are particularly well suited for consumer
activation, since they are highly effective in maintaining the elastomeric
member in a prestretch- 25 ed and tensioned condition throughout handling
and processing operations, yet they require very little force to activate,
i.e., they are very strong in shear, but very weak in peel. The peel force
can, of course, be adjusted upwardly if desired by providing a degree of
bonding in addition to mechanical engagement of the irregular surfaces. 30
Methods of Manufacturing the Elastically Shirrable Segment There are a
number of processes that can be used to manufacture elastically shirrable
segments of the present invention. While not intended to be all inclusive,
four general process categories for making elastically shirrable segments
of the present invention will be disclosed hereinafter for purposes of 35
illustration. These are: lamination; melt coating; solution casting; and
mechanical attachment. Each of these processes can be done in a variety of
ways. Lamination 40     Lamination of the prestretched elastomer and one or
more rigidifying members is a process whereby a previously cast or
otherwise processed material is adhered to a second preprocessed material.
Adhesion can be achieved by heating one or both materials and holding them
together under pressure. Adhesion can also be achieved by placing a solvent
for one of the two materials between the materials and holding the
materials under pressure until the solvent evaporates. It can also be
achieved by adhesive bonding using a 45 third or intermediate material,
i.e., the adhesive. This third material is preferably applied as a layer
between the materials to be bonded to one another. The adhesive then forms
a bond between the two materials. The bond can be deactivated using a
number of different forms of mechanical manipulation, including peeling,
fracturing, stretching, crushing, etc. so Melt Coating Composite
elastically shirrable segments of the present invention can also be
manufactured by flowing the rigidifying layer or layers in a molten state
onto the surface of a prestretched elastomer and allowing it to cool before
releasing the prestretched elastomer from tension. This could be done using
conventional 55 melt coating equipment. 8    EP 0 242 175 B1 Solution
Casting In this alternative process, the polymer of the rigidifying layer
is dissolved in a carrier solvent. The prestretched elastomeric member is
then dipped into the carrier solvent. The coating that remains on the 5
prestretched elastomer is then allowed to dry (the solvent evaporates),
leaving a rigidifying polymeric coating. The polymeric coating produced by
this process has little or no molecular orientation, a particular virtue of
the solution casting process. Mechanical Attachment 10 The prestretched
elastomeric member and the rigidifying member or members can be attached to
one another mechanically with no adhesive bond directly between the
elastomeric member and the rigidifying member or members. An example of
this would be a rigid layer molded with tiny sharp spikes on one side that
could pierce through the outstretched elastomer and hold it at its
prestretched length. Still another 15 example would be a prestretched
elastomer with holes along its length with a pair of rigidifying members
bonded to one another through the holes in the prestretched elastomeric
member. Possible Uses for the Elastically Shirrable Segments 20
Elastically shirrable segments of the present invention can be applied to
many garments and other articles where gathering or shirring is needed.
They can be applied for the purpose of article shirring to both disposable
garments and durable garments. In addition, they can be applied to
disposable and durable articles where elastic tensioning, particularly user
adjustable tensioning, is desired. The following list sets forth
illustrative examples of such potential applications: 25 1. Disposable
Garment Examples 



Advantage a.  Disposable Diapers                    To provide consumer
adjustable waist and leg 30
band  tension   independent of the position of the garment fasteners (e.g.,
tapes) 35 40 45 50 55 9    EP 0242 175 B1 b.  Disposable Sanitary
To provide the ideal Hair Nets or Surgical               tension for hat
securement Caps                                without causing red marking
on the skin c.  Disposable Sanitary                  To provide a means of
Gloves                               securement for non-elasti- cized
plastic gloves 10                     2.  Durable Garment Examples a.
Rental Clothing  (snapped             Provides adjustable fit for or
buttoned into the gar-             clothing worn by more ment for each new
user               than one person (e.g.  - 15             in place of a
permanent               a tuxedo) elastic) b. As a manufacturer's re-
Allows the manufacturer. 20             placement for garment
to sew  or otherwise attach 20        elastics which must be
the elastically shirrable applied In a stretched                segments
while they condition                             are in a substantially un-
tensioned condition. 25         c. As a consumer applied re-
Allows the home tailor to placement for garment            .   apply the.
elastically shirr- elastics which must be                able segments
while they attached in a stretched              are In a substantially
condition                             untensioned condition. 30 3. Non
Garment Examples a.  Trash Bag Closer                     Allows  the open
end of a trash bag to be folded 35
over the trash  can without tension,  and  then  to  be elasticized and
closed prior to disposal. 40         b.  Automobile Seat Covers
Allows easier installation of seat covers by eliminating the need to fight
the elastics while hooking the covers in place. c.  Disposable bed sheets
Allows easier installation of 



corners        which        are elasticized only after they are property in
place. 50 Beyond unidirectional article shirring applications, such as the
exemplary applications set forth above, there are still other uses for
elastically shirrable segments of the present invention. For instance,
elastically shirrable segments of the present invention can also be
employed to release elastic forces in more than a 55  single direction,
i.e., in two or more directions. Embodiments of the latter type use
starting materials similar to those described earlier herein, except that
before applying the rigidifying member, the elastomeric member is
prestretched in tension in two or more directions instead of one. The
result is an elastically shirrable segment that when applied to a garment
or other article will draw in or shirr an initially planar 10    EP 0 242
175 B1 portion of the article in two or more directions rather than in just
one direction, as in the unidirectional examples described earlier herein.
Preferred Ways of Incorporating Elastically Shirrable Segments into An
Article 5 While not intended to be an exhaustive listing, the following are
illustrative of ways to attach elastically shirrable segments of the
present invention to a garment or other article: 1. Heat Bonding a. With or
without an adhesive 10      b. Discrete bonds, or continuous bonding along
the length of the composite structure 2. Ultrasonic Bonding a. With or
without additional heat b. With or without adhesive c. In discrete or
intermittent patterns 15    3. Mechanical Attachment (e.g. within a tubular
portion of the garment with the elastic knotted at the ends, by sewing,
with staples, etc.) 4. Using Adhesive (e.g., hot melt, cold set, pressure
sensitive, and contact adhesives) 20     In selecting a particular means of
attachment to the garment or other article, it is in most cases preferable
to attach the garment or article to be elastically shirred securely to the
prestretched elastomeric component in the composite structure rather than
to the rigidifying layer. This is generally so because in order for the
composite to release tension in the prestretched elastomeric member,
relative movement must occur between the prestretched elastomeric member
and the rigidifying member. In the most extreme case, 25 the rigidifying
member is completely stripped away. Therefore, in many applications it is
highly desirable to have the prestretched elastomeric member exposed in
some portions of the composite for the purpose of providing points or areas
for attachment to the garment or other article to be elastically shirred.
Preferred Ways of Releasing the Tension in the Prestretched and Tensioned
Elostomeric Member 30 There are various ways to release tension in the
prestretched elastomeric member in composite structures of the present
invention. While the following list is not intended to be exhaustive, it
does set forth, for illustrative purposes, a wide variety of possible
tension release methods: 1. Mechanical Manipulation by Hand 35       a.
Stretch the entire composite structure comprising the prestretched
elastomeric member and the rigidifying member(s). b. Stretch a discrete
length of the composite structure. c. Scrub, twist or wiggle a portion of
the composite structure between the fingers. d. Squeeze or crush the
composite structure (especially a composite structure having a three- 40
dimensional cross-section) between the fingers. e. Stretch the composite
structure in a direction perpendicular to the tensile forces applied by the



prestretched elastomer. f. Strip off the rigidifying member along the
length or across the width of the composite structure. i. Strip off entire
layers. 45         ii. Strip off a portion of the layer. g. Unfold a
portion of the article to which both the exposed surface of the elastomeric
member and the exposed surface of the rigidifying member have been secured.
In such an embodiment of the present invention means are preferably
provided to release the restrained elastomeric member without removing the
rigidifying member from the finished product. This may be 60
accomplished by incorporating the rigidifying member as a permanent part of
the finished product, e.g., the exposed elastomeric surface of a strippable
release type elastically shirrable segment of the present invention can be
permanently bonded to the product to be elasticized and thereafter folded
over onto the product, such that the exposed surface of the rigidifying
member also contacts and is bonded to the surface of the product to be
elasticized. The resultant product can be elasticized by simply unfolding
the 55    product to its original position, thereby separating the
rigidifying member and the elastomeric member from one another along their
respective lengths. This allows the prestretched elastomeric member to
recover to its original dimension, thereby elastically shirring the article
in the area of attachment, while the rigidifying member remains adhered to
the surface of the product.    EP 0 242 175 B1 2. Mechanical Manipulation
by Machine a. All of the above manual methods could be automated. b.
Delaminate the composite structure by vibrations such as ultrasound. c.
Pass the composite structure through knurled rolls. 5       d. Activate a
portion, but not all of the elastic length by mechanical manipulation of
only a portion of the composite structure, leaving the end user or consumer
some portion of the composite structure to activate manually. 3. Mechanical
Manipulation Using a Bond Breaking Element A bond breaking element such as
a string, filament, button, etc. could be added to the composite 10
structure for the purpose of disrupting the bond between the prestretched
elastomeric member and the rigidifying member or members. For Instance, one
or more bond breaking filaments could be sealed between the elastomeric
members and the rigidifying member or members. Upon ripping up the
filament, the bond between the prestretched elastomeric member and the
rigidifying member or members could be broken, thereby permitting relative
movement therebetween and a resultant release of 15   tension. Exemplary
Embodiments As pointed cut earlier herein, numerous benefits afforded by
practicing the present invention can be 20 obtained in a variety of ways.
The following exemplary embodiments of the present invention are merely
representative: Example 1 25  Solid Seal Configuration The embodiment
illustrated in the simplified perspective of Figure 1 comprises thin layers
of film 15,16 continuously sealed on each side of a stretched rubber 20
while it is subject to tension "T", thereby forming a tri-laminate
composite structure 10 of the present invention. 30     The rubber is
maintained in tension "T" during the fabrication process by stretching
between a pair of fixed pins 25,30, wrapping the ends of the prestretched
rubber about the opposed pins and thereafter securing each end by means of
opposing clamping forces "F", as generally shown in Figure 1. Materials: 35
Rubber (20) - Fulflex 25 mm wide xO.178mm thick (IN2732) as available from
Fulflex, Inc. Bristol, R.l. Film (15,16) - Dow Chemical Trycite T-100 D
having a thickness of 0.038mm, as available from Dow Chemical, Midland,
Michigan 40  Equipment: Vertrod - Thermal Impulse Heat Sealer Model 30P/PRS
1500 Watt, as available from Vertrod Corp., 



Brooklyn, N.Y. Heat Setting - 3; Dwell Setting - Max (10) 45     Clamping
fixture - A914mm piece of angle steel with 76 mm long 12.7 mm dia bolts
seared near each end (shown as pins 25 and 30 in Figure 1) Procedure: 50
The rubber 20 was stretched to twice its original untensioned length and
clamped into the clamping fixture sing 51mm electrical alligator clips at
each end (opposing forces "F" in Figure 1). The rubber 20 was then cleaned
by directing compressed air at the clamped rubber to remove dirt or
unwanted powder. 25 mm wide strips of Trycite film were placed on both
sides of the stretched and clamped rubber 20. While the rubber 20 was held
in tension "T" produced by its extension in the clamping fixture, this
3-layer sandwich 55 was placed into the sealing position one the Vertrod
impulse Heat Sealer. Several (5-8) seals (each 3.18mm - 4.76 mm wide and
approximately 762mm long) were made until the entire surface between the
stretched rubber 20 and the rigidifying film layers appeared to be sealed.
The clamping fixture was then removed from the Vertrod and the sealed
trilaminate composite structure 10 was carefully unclamped. 12    EP 0 242
175 B1 In this particular laminate composite construction, which is shown
in greatly enlarged form in the cross- section of Figure 1A, the restraint
forces on both sides of the extended elastomeric member 20 are
substantially equal. This type of construction is particularly good for
continuous manufacturing operations, since the laminate composite 10 is
substantially planar and stable; it has the appearance of a smooth, flat 5
non-elastic laminate film; it exhibits substantially no elastic properties
in spite of the presence of tension "T" in the prestretched elastomeric
member 20; and it will remain in this state until it is activated by using
one or more of the mechanical manipulation methods described earlier
herein. When tension is released in the prestretched elastomeric member 20
by mechanical manipulation of the composite 10, the film layers 15,16
delaminate from the prestretched rubber 20, permitting relative io movement
therebetween The composite structure 10 can be activated in small portions
or along its entire length, depending upon the location and degree of
mechanical manipulation. The amount of elastic recovery obtained using
laminate structures of the type generally shown in Figures 1 and 1A will of
course, depend upon the initial degree of extension of the elastomeric
member as well as the strength of the rigidifying member or members. By
proper selection of materials and tension, 15 elastic recovery rates of
over 400 percent have been obtained using configurations similar to the one
shown in Figures 1 and 1A. Example II 20  Intermittent Seal Configuration
There are many ways in which non-continuously sealed embodiments of the
present invention can be made. The embodiments described in connection with
Example II provide a simple way to demonstrate the basic concept. 25
Materials: (same as Example I) Equipment: (same as Example I) Procedure: 30
Construction of the first Example II embodiment was the same as for the
Example I embodiment up to the point of heat sealing in the Vertrod Impulse
Heat Sealer. The Vertrod was set on Heat-4 and Dwell-Max (10). However, in
the Example II embodiment a centrally located section (about 1/3 the width
of the stretched rubber 20) extending along the length of the stretched
rubber was not heat sealed to the 35 rigidifying members 15,16. Only seals
along the longitudinal edges of the prestretched rubber 20 were made. For
most purposes, composite structures of the type described above behaved
similarly to the structures described in connection with Example 1.
However, in the Example II embodiments, the non-sealed sections of
prestretched rubber 20 will not be exposed to the higher temperatures
needed for sealing, 40 thereby reducing the amount of thermal degradation
that might otherwise take place in the prestretched elastomeric member in
that area. If the unsealed areas are also left uncovered by the rigidifying
members, 



the exposed areas provide ideal sites to attach the composite material to
an article or garment. In this regard, see embodiment 110 shown in Figure
2, wherein the stretched rubber 20 is restrained by two pairs of
rigidifying members 115,116. 45     As shown in Figure 3, it is also
possible to seal the prestretched elastomeric member 20 to rigidifying
members 215, 216 at isolated locations 217,219, respectively, along the
length of the prestretched elastomeric member while the elastomeric member
is subject to tension "T". If an elastically shirrable segment containing
the resulting composite structure 210 is applied to an article or garment
while it is still maintained in tension "T", it will produce a structure
which is partially elasticized upon release of the 50 tension from the ends
of the segment. However the partially elasticized article can be further
elasticized, i.e., the tension can be increased, by mechanically
manipulating the sealed portions 217,219 of the composite 210 to release
the tension remaining in the sealed isolated portions of the composite. 55
13    EP 0 242 175 B1 Example III Rigidifying Member on One Side Only 5
A two layer embodiment of the present invention (rubber and film on one
side only) can be made with proper selection of film thickness and degree
of tension "T" in the elastomeric member. Materials: 10     Rubber (same as
Examples I and 11) Film (The same type of film as was used in Examples I
and 11, but its thickness ranged from 0.038 mm to over 0.127mm on
successive samples. Equipment: 15 Vertrod (same as Example I) Clamping
fixture (same as Example I) Procedure: 20 The same basic procedure
described in connection with Example I was employed for constructing the
elastically shirrable segments of Example III, except that the prestretched
and tensioned rubber 20 had a layer of rigidifying film 315 heat sealed to
only one side thereof to form a two-layer composite 310, as generally shown
in Figure 4. From the series of samples made, it was observed that if the
rigidifying film 25 315 had a thickness in the range of one to two mils
(0.025mm-0.051 mm), the composite sample 310 tended to curl up in a roll
when unclamped. However when the rigidifying film exhibited a thickness in
the range of four to five mils (0.101mm - 0.125mm), the composite structure
310 tended to remain planar when unclamped. Using a one-sided construction
of the type described in connection with Example III allows partial or 30
continuous sealing of an article or garment to be elasticized to the
exposed side of the prestretched and tensioned elastomeric member 20. Such
complete accessibility makes it relatively easy to affix the composite
structure 30 while in a substantially untensioned condition to the article
or garment to be plasticized in nearly any desired location using nearly
any type of securement means and/or any type of securement pattern. 35
Example IV Solid Seal Configuration with Stress Concentrating Features in
Rigidifying Members 40    In certain instances it may be desirable that
very little mechanical manipulation of the laminate composite structure be
required to release the tension in the prestretched elastomeric member. A
process that can be performed on composite structures of the present
invention, such as those described in connection with Example I, is
mechanical perforation of the rigidifying film layers 15 and 16 to reduce
the manipulation needed to cause the prestretched elastomeric member 20 to
regain its elasticity. 45 Materials: 



Solid seal configuration composite structure as described in Example I and
generally shown in Figures 1 and 1A. 50 Equipment: - A sharp pointed tool -
awl, scribe, etc. - A soft solid rubber at least 3.17 mm thick 55
(silicone, natural rubber, or etc.) 14    EP 0242 175 B1 Procedure: Small
fracture areas or holes 28 can be created in rigidifying members 15 and 16
by placing the flat sealed composite structure 10 on the soft rubber and
poking small holes in it with the sharp object, as 5  generally shown in
Figure 5. The more holes 28, the more dramatic the reduction in mechanical
manipulation required to release tension in the prestretched elastomeric
member 20 in the resultant composite structure 10'. Making 1.58mm diameter
holes 28 on 3.17 mm centers worked particularly well. Such post-treatment
operations can, if desired, be performed as an integral part of the
construction procedure for elastically shirrable segments requiring
mechanical manipulation to release tension in the 10 stretched elastomeric
member. The object of such post-treating is to weaken the rigidifying
member or members and/or to control where the rigidifying member or members
fracture during mechanical manipula- tion of the composite structure. Such
post-treatment processes can also be employed to cause specific areas of
the prestretched elastomeric member to be released first or to be released
with less effort than other areas of the elastically shirrable segment. The
actual breakup or fracture pattern in the rigidifying 15 member or members
can be controlled by the design and/or location of the holes 28 (or other
stress concentrating features) created by the post-treatment process.
Example V 20  Fluid Coating of a Prestretched and Tensioned Elastomeric
Member The elastically shirrable segments of Example V each comprised a
prestretched elastomeric member 20 held in a fixed position in a clamp
system and then coated with thin coats 415,416 of a fluid rigidifying
material. 25 Materials: Rubber - Fulflex 9411 - 15.8mm wide xO.178mm thick,
as available from Fulflex Inc. of Bristol, R.l. Rigidifying Layer -
Polystyrene, Grade IR2PO, as available from Amoco Chemicals Corp.,
Naperville, III; 30 Solvent, Dichloromethane, as available from MCB
Manufacturing Chemists, Inc., Cincinnati, Ohio; and filler, Transword
Correction Fluid (Stock No. TW564), as available from Elberon Products,
Cin- cinnati, Ohio. Equipment Used: 35 Clamping fixture - generally similar
to the clamping fixture used in connection with Example 1 Procedure: 40
The rigidifying layer was mixed by dissolving 50 gms of a polystyrene resin
with 150 ml. of dichloromethane. To this mix one bottle of white-out
correction fluid with fibers and solvent base (approximately 22 gms.) were
added. The 15.8mm wide rubber was then stretched to at least twice its
untensioned length and secured in the clamping fixture under tension "T".
An even coating of the fluid mixture described above was painted on 45 both
sides of the prestretched rubber with a brush, and the solvent was flashed
off, leaving behind rigid coatings 415,416 of styrene filled with fibers on
the opposed surfaces of the prestretched rubber 20. A coating thickness of
approximately one mil (0.025 mm) proved sufficient to prevent collapse of
the prestretched and tensioned elastomeric member 20 prior to mechanical
manipulation of the resultant composite structure 410 shown generally in
Figure 6. 50 Example VI 



Prestretched Elastomeric Member Having Peelable Rigidifying Member 55
Elastically shirrable segments of the present invention can also be
fabricated so that release of tension from the prestretched elastomeric
member is effected by peeling away the rigidifying member. The elastically
shirrable segments of Example VI are of this variety. 15    EP 0 242 175 B1
Materials: Rubber - Fulflex 9411 - 12.7mm wide x 0.178mm thick (IN2732), as
available from Fulflex Inc., Bristol, R.l. 5      Film - 0.10 mm (4 mil)
thick polyethylene, as available from Ohio Poly Corp., Carrollton, Ohio
Adhesive - 3M Medical Transfer Adhesive Tape (1524). as available from 3M
Industrial Products Division, St. Paul, Minnesota Equipment: 10 Vertrod -
Thermal Impulse Heat Sealer Model 24PCS-1/4, as available from Vertrod
Corp., Brooklyn, N.Y. Procedure: 15 The rubber elastomeric member was cut
to length (about 178mm) rubbed with a piece of cloth to remove any foreign
matter from its surfaces, extended to approximately 2.5 times its original
untensioned length and taped at each end onto the Vertrod heating surface
with masking tape. The polyethylene film comprising the rigidifying member
was cut into pieces measuring approximately 38.1 mm x 254 mm . One 20 piece
of the polyethylene film was placed between the Vertrod heating surface and
the extended elastomer with its larger dimension aligned with the larger
dimension of the stretched elastomer. The Vertrod heating control was set
to 5, the dwell to 10 (max) and the materials were heat sealed to one
another. The partially sealed materials were then moved and sealed again in
the area that was not sealed originally. This procedure was repeated until
the resulting laminate exhibited a one-sided solid seal configuration
generally 25 similar to that described in connection with Example III and
illustrated in Figure 4. The laminate was then removed, the Vertrod heat
setting adjusted to 10 (max.) and one end of the laminate was placed into
the Vertrod jaws so that the major dimension of the laminate was
perpendicular to the major dimension of the sealing area of the jaws. The
last 6.35mm of the laminate was then sealed again to provide maximum seal
strength and thereby minimize spontaneous delamination at that end. The 30
laminate was then removed from the Vertrod and its opposite end was grasped
firmly between the thumb and forefinger at a point about 19.0 mm from the
end of the segment. The protruding elastic was grasped and pulled until
delamination of the last 19.0mm of the laminate occurred. Without changing
Vertrod settings, the delaminated end of the structure was placed into the
Vertrod so that its length was oriented perpendicular to the jaws of the
Vertrod and thereafter sealed to within the last 9.5 mm of the laminate.
This 35 left an unsecured tab of polyethylene approximately 9.5mm in length
to grasp for later release of tension in the prestretched elastomer. At
this time there was also an excess of untensioned rubber remaining at each
end of the laminate structure. To prevent coiling of the laminate it was
placed on a solid surface with the elastomer side up. Each end of the
elastomer was placed under a little tension and taped. The excess
polyethylene was then trimmed to 40 approximately equal the width of the
elastomer. With the laminate still taped, an adhesive was applied to the
exposed prestretched elastomeric member along the length of the laminate
structure, and a disposable diaper backsheet blank comprised of
polyethylene film was attached to the exposed elastomeric member at the
back waist location by means of the adhesive. After attachment of the
backsheet blank the protruding ends of untensioned rubber that were not
attached to the backsheet were trimmed. This procedure was 45 repeated for
the front waist location using another identical laminate sample. A
disposable diaper using the aforementioned back sheet was then secured
about the waist of a baby model by suitable fasteners, such as adhesive
tapes, and the waist band tension was thereafter adjusted by stripping the
polyethylene rigidifying member from the front and back waist band portions
of the diaper. The greater the amount of rigidifying material removed, the
greater was the tension in the diaper waist band. 



50 Example VI A Prestretched Elastomeric Member Having Rigidifying Member
Secured Thereto Without Adhesive 55     Example VI A is somewhat similar to
Example VI in its method of activation, but construction of the Example VI
A embodiment is simplified in that it does not rely upon an adhesive bond
between the rigidifying member and elastomeric member. 16    EP 0 242 175
B1 Materials: Rubber - #4141 Soft-Stretch Elastic, as available from
Risdon, SpartAnburg, SC. Film - #6763 Pet-G[glycol modified (Poly)ethylene
terephthalate], as available from Eastman Chemical 5  Products, Kingsport,
TN. Equipment: Vertrod - Thermal Impulse Sealer Model 610 mm LAB-SP, as
available from Vertrod Corporation, 10 Brooklyn, NY. Procedure: The rubber
was stretched to twice its original untensioned length and clamped into the
clamping fixture 15 in the manner generally described in connection with
the Example I embodiment. A strip of Pet-G film measuring approximately
17.8mm wide x 305mm long was placed on the bottom sealer jaw of the Vertrod
sealer. The stretched, clamped rubber was superposed on the film. The
Vertrod sealer, which was equipped with a water cooled heater bar having a
width of approximately 19.0mm, was applied to the composite at a gauge
pressure of approximately 207 kPa for a period of 3.5 seconds at a heater
current of 80 amps. 20    In the embodiment of the Example VI A, the Pet-G
film was only heated to a temperature which allows partial flow of the film
into the void spaces existing between the fibers that make up the
Soft-Stretch Elastic material. Evidence that the primary securement
mechanism involved in this execution is one of mechanical engagement of the
Pet-G film in the void spaces of the Soft-Stretch Elastic material could be
observed by examining the rigidifying member after activation of the
resultant elastically shirrable segment by removal of 25 the rigidifying
member. Careful examination of the surface of the rigidifying member
disclosed an embossed pattern which was nearly an exact reciprocal of the
surface of the stretched Soft-Stretch Elastic material. However, there was
no evidence of appreciable fusion bonding of the two materials to one
another after separation had been effected, i.e., there were no individual
fibers adhering to the rigidifying member after its separation from the
tensioned Soft-Stretch Elastic material. 30 Example VII Rigidifying Members
Secured to Each Other But Not To Prestretched Elastomeric Member 35     The
three layer laminate composite structure of Example VII can be made by
securing a pair of rigidifying members to one another, but not to the
prestretched elastomeric member. The ends of the prestretched elastomeric
member can be secured either to the ends of the rigidifying members or
otherwise prevented from retracting within the tunnel formed by the
rigidifying members, as by tying knots at the ends of the stretched
elastomer. 40 Materials: Rubber (20) - Fulflex 9411 - 4.76mm wide by 0.10mm
thick by 150mm long, as available from Fulflex, Inc., Bristol, R.l. 45
Rigidifying Members (615, 616) -0.076mm thick polystyrene 25.4mm wide by
202mm long, extrusion cast from Amoco IR2PO polystyrene, as available from
Amoco Chemicals Corp., Naperville, III. Procedure: 50     The rubber 20 was
stretched to three times its original untensioned length. A layer 615, 616
of 0,076mm polystyrene 25.4mm wide by 202mm long was placed adjacent each
surface of the prestretched rubber. The two layers of polystyrene were heat
sealed to one another in the 6.35mm wide areas adjacent the edges of the
stretched rubber such that no sealing occurred between the polystyrene
layers and the stretched rubber along most of the length of the composite,
610. After the stretched rubber 20 was encased 



55 between the polystyrene sheets, as generally shown in Figures 7 and 7A,
the prestretched rubber 20 was heat sealed to the encapsulating polystyrene
sheets 615, 616 at each end thereof to prevent retraction of the
prestretched rubber into the tunnel formed between the sealed sheets. The
polystyrene rigidifying members 615, 616 were then trimmed to within 6.35mm
of the edges of the stretched rubber 20 and the 17    EP 0 242 175 B1
untensioned rubber segments extending beyond the ends of the polystyrene
sheets were trimmed so that 25.4mm of untensioned rubber was present on
each end of the resultant laminate composite structure 610. Tension in the
prestretched rubber contained within the casing formed by the polystyrene
sheets is released by mechanically manipulating the composite structure 610
intermediate those points where it is 5  sealed to the ends of the
polystyrene rigidifying members 615, 616. Example VII A Controlled Volume
Restraint Configuration 10 In the Example VII A embodiment 818 shown in
Figure 7B, which is based upon a controlled volume restraint system, no
heat or adhesive is required to either make or activate the elastically
shirrable segment. Materials: 15 Latex Laboratory Tubing #203-166, as
available from Curtin Matheson Scientific, Houston, TX Heavy Duty Aluminum
Foil, as available from Reynolds Wrap, Richmond, VA. Spectape[err], as
available from Spectape of the Midwest, Cincinnati, Ohio. String-Dental
Floss as available from Johnson and Johnson Dental Products, East Windsor,
NJ. 20 Procedure: A section of latex rubber tubing (element 21 in Figure
7B) was longitudinally stretched to approximately 400% of its relaxed
length and clamped into a holding fixture, as generally described in
connection with the 25 embodiment of Example I. This extended tube was
snugly wrapped with heavy duty aluminum foil (element 816 in Figure 7B).
Each end of the foil was wrapped with a layer of tape (elements 737 in
Figure 7B) perpendicular to the axis of the stretched tubing, and another
length of tape (element 738 in Figure 7B) was placed over the entire length
of the foil in a direction parallel to the axis of the tubing to form an
encapsulating restraint member. A filament comprising a piece of dental
floss string (element 909 in Figure 30  7B) was placed outside the tube and
under the aluminum foil prior to wrapping, to facilitate activation of the
resultant elastically shirrable segment. The Example VII A embodiment 818
was removed from the clamping fixture and the latex tubing was allowed to
recover in those areas which were not covered by the aluminum foil
restraint member. (These end points would normally be attached to the
article to be elastically shirred.) However, the portion of the 35 tubing
which was snugly wrapped by the aluminium foil encapsulating restraint
member while the elastomeric member was in a prestretched condition
remained in an extended condition so long as the tube was constrained from
expansion in a direction perpendicular to the axis of the tube by the
aluminum foil encapsulating restraint member, i.e., the longitudinally
extended elastomeric member was maintained in a state of compression
perpendicular to the desired direction of shirring by the encapsulating
restraint 40 member. Recovery or activation of the longitudinally extended
section of the tubing was accomplished by pulling the filament or string
909, which ruptured the foil/tape structure comprising the encapsulating
restraint member covering the stretched tubing. This allowed the restrained
portion of the tubing to expand in cross-section, i.e., radially, as well
as retract to its original length. The Example VIl A embodiment 818 clearly
demonstrated that it is feasible to maintain a prestretched 45 elastomeric
member in a longitudinally extended condition by employing an encapsulating
restraint member which restricts its volumetric expansion in any direction
perpendicular to the direction of prestretching without the need for any
type of seal or bond directly between the elastomeric member and the
encapsulating restraint member. so Example VIII Disposable Diaper Including
an Elastically Shirrable Segment 



The following procedure, which is schematically represented in the exploded
view of Figure 8, was used 55 to construct a disposable diaper 750 that
demonstrated the feasibility of a user activated elastic waist band: An
hourglass shaped disposable diaper core 701 similar to those used in
Luvs[err] disposable diapers manufactured by The Procter & Gamble Company,
Cincinnati, Ohio, was placed on a backsheet 705 measuring approximately
305mm x 508mm and comprised of 0.033mm thick polyethylene. The core was 18
EP 0 242 175 B1 held in place by strips of double-sided adhesive tape (not
shown), such as 1524 Medical Transfer Adhesive tape available from 3M
Industrial Products Division, Minneapolis, Minn. The double-sided adhesive
tape (not shown) was also placed on the backsheet 705 approximately 12.7mm
outside the perimeter of the diaper core 701 and in the area of the diaper
waist band. 5     A 254 mm long elastically shirrable segment 710 similar
to that described in connection with Example VII and having untensioned
elastic ears 712 on both its ends was attached to the backsheet 705, as
shown in Figure 8, near each of the waist band portions of the diaper. Note
that tension was maintained in the encapsulated portions of the elastomeric
member in each segment 710 by a pair of heat seals 715 located at the
opposite ends of the rigidifying members. Each elastically shirrable
segment 710 was fastened to the 10 innermost face of the backsheet 705 by
double-sided tape only at its untensioned ends 712, where the elastic was
exposed. A non-woven topsheet 707 comprised of approximately 0.127mm thick
polypropylene, as available from Scott Paper Company, Philadelphia, PA.,
was secured to the exposed innermost portions of the diaper back sheet 705
using the previously laid medical transfer adhesive tape (not shown) to
produce an hourglass-shaped disposable baby diaper 750. 15 Testing: The
disposable baby diaper 750 was put on a baby model 760 using pressure
sensitive adhesive tape tabs 735 to hold the diaper on the baby model as it
would be in actual use. The disposable diaper 750 is 20  shown in place,
but prior to the release of tension in the prestretched elastomeric members
included in either of the elastically shirrable segments 710 in the
photograph of Figure 9. Note the lack of tension about the baby model's
waist. Manual manipulation, as shown in Figure 10, was thereafter used to
release the tension in both of the elastically shirrable segments 710
located in the diaper waist band. The amount of elasticity desired to
obtain good diaper fit was easily controlled by the degree and location of
mechanical 25 manipulation. This demonstrated that user manipulation of an
article containing an elastically shirrable segment of the present
invention causes the article, in this case the diaper waist band, to become
elastically shirred, as generally shown in Figure 11. Example IX 30
Disposable Diaper Having Peelable Rigidifying Member The disposable baby
diaper of Example IX was made utilizing construction techniques generally
similar to those outlined in connection with the diaper of Example VIII.
However, the elastically shirrable segments 36 710 located intermediate the
topsheet 707 and the backsheet 705 in the diaper embodiment 750 were
eliminated in the diaper embodiment 850 shown generally in Figure 12. In
place of the elastically shirrable segments 710, a pair of elastically
shirrable segments 810 were secured to the outermost surface of the
backsheet 705, again utilizing double-sided adhesive tape. The elastically
shirrable segments 810 were constructed generally in accordance with the
description set forth in connection with Example VI. The 40 prestretched
elastomeric member 20 of each segment 810 was maintained in tension by a
single rigidifying member 815 secured substantially along the length of the
prestretched elastomeric member by heat sealing. These heat sealing bonds
were reinforced at points 818 by subjecting the prestretched elastomer 20
and the rigidifying member 815 to a second heat sealing operation oriented
perpendicular to the first heat sealing operation to form reinforced heat
sealed areas 818 at the ends of each laminate composite 45 structure 810.
Testing: The disposable baby diaper 850 was put on a baby model 760 using
pressure sensitive adhesive tape 50 tabs 735 to hold the diaper on the baby
model as it would be in actual use. Each strippable rigidifying 



member 815 was thereafter grasped at its free end 816 and peeled away from
its corresponding prestretched elastomeric member 20. The amount of
elasticity required to obtain good diaper fit was easily controlled by the
degree to which strippable rigidifying members 815 were peeled from their
respective prestretched elastomeric members 20. When the strippable layers
815 were completely removed, the 55 diaper waist band became elastically
shirred substantially about its periphery. 19    EP 0 242 175 B1 Example X
Disposable Diaper Having Peelable Rigidifying Member Applied to
Intermediate Carrier Layer 5     The disposable baby diaper of Example X
was made utilizing construction techniques generally similar to those
outlined In connection with the diaper of Example IX. However, the
elastically shirrable segments 810 are applied to an intermediate carrier
layer 825 which in turn is applied to the outermost surface of the
disposable diaper backsheet 705, again utilizing double faced adhesive tape
(not shown). In the Example X embodiment 950 illustrated in the partially
exploded view of Figure 13, the carrier layer was comprised of 10 0.025 mm
thick polypropylene film having a width of approximately 50.8mm and a
length which extended parallel to and coextensive with the waist band
portions of the diaper. The elastically shirrable segments 810 can be
affixed to the intermediate carrier layers 825 either prior to or after the
carrier layers are secured to the diaper backsheet 705. Pressure sensitive
adhesive tape tabs 735 were also applied directly to the exposed surface of
the 15 intermediate carrier layer 825 adjacent the lateral edges of the
diaper, as generally shown in Figure 13. When the disposable diaper 950 is
applied to the wearer's body, the exposed portions of pressure sensitive
adhesive on tape tabs 735 are secured to the exposed portions of carrier
layer 825 located on the opposite waist band portion of the diaper. Since
all tensile strain imposed on the waist band portion of the diaper 950 can
be confined to the 20  interconnected intermediate carrier layers 825,
selecting an intermediate carrier layer 825 which is relatively high in
strength, will avoid any damage to the back sheet 705 or the remaining
portions of the diaper when it is applied to the wearer. In addition, other
properties such as refastenability of the pressure sensitive adhesive tape
tabs 735 can be optimized by selecting an exposed surface for the carrier
layer 825 which permits a mother to open the diaper and inspect for soiling
and thereafter refasten the tape using the same 25 pressure sensitive
adhesive on tab 735. Testing: The disposable baby diaper 950 was put on a
baby model 760 using pressure sensitive adhesive tape 30  tabs 735 to hold
the diaper on the baby model as it would be in actual use. The disposable
diaper 950 is shown in place, but prior to release of tension in the
prestretched elastomeric members included in each elastically shirrable
segment 810 in the photograph of Figure 14. Note the lack of tension about
the baby model's waist. The strippable rigidifying member 815 was
thereafter grasped at its free end 816 and peeled away from the
corresponding prestretched elastomeric member 20, as generally shown in
Figure 15. The 35 amount of elasticity required to obtain good diaper fit
was easily controlled by the degree to which the strippable rigidifying
members 815 were peeled from their corresponding prestretched elastomeric
mem- bers 20. When both strippable layers 815 were completely removed, the
diaper waist band became elastically shirred, as generally shown in the
photograph of Figure 16. In the event a strippable layer is not completely
removed, the peeled portion can be cut or torn from the diaper to preserve
a neat appearance. 40 Example XI Disposable Diaper Having Fold-Over/Flip
Release Activation 45     The disposable diaper embodiment of Example XI
was made utilizing construction techniques generally similar to the
embodiment of Example IX, while using an elastically shirrable segment of
the type described in Example VI A in place of the elastically shirrable
segment 810 shown in Figure 12. An additional layer of two sided adhesive
tape was added to the exposed surface of the rigidifying member in the
Example XI embodiment so     Figure 12A shows a disposable diaper 855
employing a pair of Identical Example XI elastically shirrable segments
811A and 811B attached to the back sheet 705 of the diaper. The elastically
shirrable segment 



811(A) is in the unactivated or restrained state while segment 811(B) Is
shown in its activated or released state, i.e., rigidifying member 857,
which remains attached to back sheet 705, has been completely separated
from tensioned elastomeric member 858, which has caused the waistband
portion of the diaper to 55 which it is secured to elastically shirr. The
unactivated Example Xl embodiment of the present invention can be activated
by simply unfolding the remaining waistband portion of diaper 855 at area
811(A), which will separate the rigidifying member of the segment from the
extended elastomeric member and cause the diaper to shirr in the same
manner 20    EP 0 242 175 B1 shown with respect to segment 811 (B). Claims
5  1. An elastically shirrable segment for attachment to an article to be
elastically shirred, characteried in that said segment is capable of being
elastically shirred along at least a portion of its length by mechanical
manipulation of a predetermined portion thereof, said shirrable segment
comprising an elastomeric member (20, 858) and said predetermined
mechanically manipulatable portion of said shirrable segment, prior to
mechanical manipulation, being maintained in a prestretched and tensioned
10     condition in the desired direction of shirring, said prestretched
and tensioned elastomeric member (20, 858) being secured in fixed relation
to at least one rigidifying member (15, 16, 115, 116, 215, 216, 315, 415,
416, 615, 616, 815, 857) to form a composite structure (10, 110, 210, 310,
410, 610, 710, 810, 811) which is strong enough to resist collapse in a
direction parallel to the tensile forces acting upon said prestretched and
tensioned elastomeric member prior to mechanical manipulation of said
predeter- 15     mined portion of said shirrable segment, said segment
having the capability of being elastically shirred after said segment is
attached to said article by mechanically manipulating said predetermined
portion of said shirrable segment until movement of said prestretched and
tensioned elastomeric member and said rigidifying member relative to one
another is effected in the area comprising said composite structure, the
relative movement so effected between said prestretched and tensioned
elastomeric 20     member (20, 858) and said rigidifying member (15, 16,
115, 116, 215, 216, 315, 415, 416, 615, 616, 815, 857) being sufficient to
release the tensile forces in the mechanically manipulated portion of said
composite structure, whereby a degree of shining of said segment will occur
in the direction of prestretching of said elastomeric member, said degree
of segment shirring being proportional to the extent to which there is
relative movement between said prestretched and tensioned elastomeric 25
member and said rigidifying member in the area comprising said composite,
structure. 2. An elastically shirrable segment (811) according to Claim 1
wherein said prestretched and tensioned elastomeric member (858) has at
least one irregular surface and said at least one rigidifying member (857)
also exhibits at least one irregular surface, said prestretched and
tensioned elastomeric member 30     (858) and said rigidifying member (857)
being so orientated that their respective irregular surfaces engage one
another to form the composite structure (81 1A)which is strong enough to
resist collapse in a direction parallel to the tensile forces acting upon
said prestretched and tensioned elastomeric member. 35   3  An elastically
shirrable segment according to either one of Claims 1 and 2, wherein said
rigidifying member (315, 815) comprises a ductile material which is peeled
from said prestretched and tensioned elastomeric member (20) to release
tension therein. 4. A segment according to any one of Claims 1 to 3,
wherein said rigidifying member comprises a layer of 40     pliable
material. 5. A segment according to Claim 4, wherein said layer of pliable
material comprises a polymeric film. 6 A segment according to Claim 1 or to
any one of Claims 3 to 5 when dependent thereon, wherein said 45
prestretched and tensioned elastomeric member (20) and said rigidifying
member (15, 16, 115, 116, 315, 415, 416, 615, 616, 815) are secured in
fixed relation to one another by being sealed to one another along the
length of said composite structure. 7. A segment according to Claim 6,
wherein said seal between said prestretched and tensioned so
elastomeric member (20) and said rigidifying member (15, 16, 115, 116, 215,
216, 315, 415, 416, 615, 616, 815) comprises a heat seal. 



8. A segment according to Claim 7, wherein seal between said prestretched
and tensioned elastomeric member and said rigidifying member comprises an
adhesive seal. 55 9. A segment according to Claim 1, or to any one of
Claims 6 to 8 when dependent thereon, wherein said rigidifying member (15,
16, 115, 116, 315) comprises a brittle material which fractures upon
mechanical manipulation of said composite structure to release tension in
said prestretched elastomeric member 21    EP 0 242 176 B1 shown with
respect to segment 811 (B). Claims 5  1. An elastically shirrable segment
for attachment to an article to be elastically shirred, characterised in
that said segment is capable of being elastically shirred along at least a
portion of its length by mechanical manipulation of a predetermined portion
thereof, said shirrable segment comprising an elastomeric member (20, 858)
and said predetermined mechanically manipulatable portion of said shirrable
segment, prior to mechanical manipulation, being maintained in a
prestretched and tensioned 10     condition in the desired direction of
shirring, said prestretched and tensioned elastomeric member (20, 858)
being secured in fixed relation to at least one rigidifying member (15, 16,
115, 116, 215, 216, 315, 415, 416, 615, 816, 815, 857) to form a composite
structure (10, 110, 210, 310, 410, 610, 710, 810, 811) which is strong
enough to resist collapse in a direction parallel to the tensile forces
acting upon said prestretched and tensioned elastomeric member prior to
mechanical manipulation of said predeter- 15     mined portion of said
shirrable segment, said segment having the capability of being elastically
shirred after said segment is attached to said article by mechanically
manipulating said predetermined portion of said shirrable segment until
movement of said prestretched and tensioned elastomeric member and said
rigidifying member relative to one another is effected in the area
comprising said composite structure, the relative movement so effected
between said prestretched and tensioned elastomeric 20     member (20, 858)
and said rigidifying member (15, 16, 115, 116, 215, 216, 315, 415, 416,
615, 616, 815, 857) being sufficient to release the tensile forces in the
mechanically manipulated portion of said composite structure, whereby a
degree of shining of said segment will occur in the direction of
prestretching of said elastomeric member, said degree of segment shirring
being proportional to the extent to which there is relative movement
between said prestretched and tensioned elastomeric 25     member and said
rigidifying member in the area comprising said composite structure. 2. An
elastically shirrable segment (811) according to Claim 1 wherein said
prestretched and tensioned elastomeric member (858) has at least one
irregular surface and said at least one rigidifying member (857) also
exhibits at least one irregular surface, said prestretched and tensioned
elastomeric member 30     (858) and said rigidifying member (857) being so
orientated that their respective irregular surfaces engage one another to
form the composite structure (811A)which is strong enough to resist
collapse in a direction parallel to the tensile forces acting upon said
prestretched and tensioned elastomeric member. 35  3  An elastically
shirrable segment according to either one of Claims 1 and 2, wherein said
rigidifying member (315, 815) comprises a ductile material which is peeled
from said prestretched and tensioned elastomeric member (20) to release
tension therein. 4. A segment according to any one of Claims 1 to 3,
wherein said rigidifying member comprises a layer of 40     pliable
material. 5. A segment according to Claim 4, wherein said layer of pliable
material comprises a polymeric film. 6. A segment according to Claim 1 or
to any one of Claims 3 to 5 when dependent thereon, wherein said 45
prestretched and tensioned elastomeric member (20) and said rigidifying
member (15, 16, 115, 116, 315, 415, 416, 615, 616, 815) are secured in
fixed relation to one another by being sealed to one another along the
length of said composite structure. 7. A segment according to Claim 6,
wherein said seal between said prestretched and tensioned 50
elastomeric member (20) and said rigidifying member (15, 16, 115, 116, 215,
216, 315, 415, 416, 615, 616, 815) comprises a heat seal. 8. A segment
according to Claim 7, wherein seal between said prestretched and tensioned
elastomeric 



member and said rigidifying member comprises an adhesive seal. 55 9. A
segment according to Claim 1, or to any one of Claims 6 to 8 when dependent
thereon, wherein said rigidifying member (15, 16, 115, 116, 315) comprises
a brittle material which fractures upon mechanical manipulation of said
composite structure to release tension in said prestretched elastomeric
member 21    (20). 10. A segment according to Claim 9 when dependent on
Claim 1, wherein said rigidifying material (415, 416) comprise a fluid
which has been allowed to dry. 5 11. A segment according to any one of
Claims 1 to 10, wherein at least a portion of said prestretched and
tensioned elastomeric member (20) in said elastically shirrable segment is
exposed for securement directly to said article. 10  12. A segment
according to any one of Claims 1 to 10, wherein said composite structure
(10, 110, 310, 410. 610. 710. 810, 811) formed by said prestretched and
tensioned elastomeric member (20, 858) and said rigidifying member (15, 16,
115, 116, 415, 416, 615, 616) extends along substantially the entire length
of said segment. 15  13 A segment according to any one of Claims 1 to 12,
including a pair of rigidifying members (15, 16, 115, 116, 215, 216, 415,
416, 615, 616) located on opposed surfaces of said prestretched and
tensioned elastomeric member (20, 858). 14. A segment according to Claim
13, wherein said rigidifying members (615, 616) are comprised of a 20
pliable material and are sealed to one another, but not to said
prestretched elastomeric member (20) along the length of said composite
structure (610), said prestretched and tensioned elastomeric member (20)
being restrained from retracting along the length of said rigidifying
members (615, 616) by securement at the opposing ends of said rigidifying
members. 25  15. A segment according to Claim 14, wherein securement of
said prestretched and tensioned elastomeric member (20) at the opposing
ends of said rigidifying members (615, 616) comprises a seal between said
elastomeric member (20) and said rigidifying members (615, 616). 16. A
segment according to Claim 14, wherein a substantially untensioned portion
of said elastomeric 30     member (20) extends beyond each opposing end of
said rigidifying members (615, 616), said substantially untensioned
portions of said elastomeric member (20) being exposed for securement
directly to said article. 17. An elastically shirrable segment (811)
according to Claim 2 or any one of Claims 3 to 5 and 11 to 13 35     when
dependent thereon, wherein said irregular surface exhibited by said
rigidifying member (857) comprises a multiplicity of relief sites and said
irregular surface on said prestretched and tensioned elastomeric member
(858) comprises a multiplicity of raised areas which extend into said
multiplicity of relief sites in said rigidifying member (857). 40  18. An
elastically shirrable segment (811) according to Claim 2 or any one of
Claims 3 to 5 and 11 to 13 when dependent thereon, wherein said irregular
surface exhibited by said rigidifying member (857) comprises a multiplicity
of raised areas and said irregular surface on said prestretched and
tensioned elastomeric member (858) comprises a multiplicity of relief sites
which receive said multiplicity of raised areas in said rigidifying member
(857). 45 19. An elastically shirrable segment (818) for attachment to an
article to be elastically shirred, characterised in that said segment is
capable of being elastically shirred along at least a portion of its length
by mechanical action upon a predetermined portion thereof, said shirrable
segment comprising an elastomeric member (21), and said predetermined
portion of said shirrable segment, prior to being 50     mechanically acted
upon, being maintained in a longitudinally extended condition in the
desired direction of shirring, said longitudinally extended elastomeric
member (21) being secured in fixed relation to an encapsulating restraint
member (816) while said elastomeric member is in a prestretched and
tensioned condition, said encapsulating restraint member (816) being strong
enough to maintain said longitudinally extended elastomeric member in a
state of compression sufficient to prevent said 



55     longitudinally extended elastomeric member (21) from expanding in
any direction perpendicular to the desired direction of shirring until said
segment (818) is mechanically acted upon by rupturing said encapsulating
restraint member (816)along said predetermined portion of said shirrable
segment to effect release of the compressive force acting upon said
longitudinally extended elastomeric member 22    EP 0 242 175  B1 (21),
thereby simultaneously restoring and releasing the tensile forces in that
portion of the longitudinal extended elastomeric member which has been
freed of restraint and effecting a degree of shirring of said segment along
the length of said longitudinally extended elastomeric member, said degree
of segment shirring being proportional to the extent to which said
encapsulating restraint member (816) is 5      ruptured along the length of
said segment (818). 20. An elastically shirrable segment according to Claim
19, wherein said encapsulating restraint member (816) comprises a layer of
pliable material wrapped about and secured in position along the length of
said longitudinally extended elastomeric member (21) while said elastomeric
member (21) is in a 10     prestretched and tensioned condition. 21. An
elastically shirrable segment (21) according to either one of Claims 19 and
20, wherein said shirrable segment (21) includes means (909) for rupturing
said encapsulating restraint member (816). 15  22. An elastically shirrable
segment according to Claim 21, wherein said means (909) for rupturing said
encapsulating restraint member (816) comprises a filament secured
intermediate said longitudinally extended elastomeric member (21) and the
interior of said encapsulating restraint member (816), said filament having
at least one end protruding beyond said encapsulating restraint member to
facilitate easy grasping and pulling to rupture said encapsulating
restraint member (816). 20 23. An article to be elasticized, said article
including at least one elastically shirrable segment in accordance with any
one of Claims 1 to 22. 24. An article according to Claim 23, wherein the
opposed ends of said elastically shirrable segment in said 25      article
are secured to said article. 25. An article including at least one
elastically shirrable segment according to Claim 2 or any one of Claims 3
to 5, 11 to 13, 17 and 18, when dependent thereon, wherein said rigidifying
member (857) and said tensioned elastomeric member (858) in said
elastically shirrable segment (811) are each secured to 30      different
portions of said article, said article being folded upon itself so that
said irregular surface on said tensioned elastomeric member (858) and said
irregular surface on said rigidifying member (857) engage one another in
superposed relation, said segment (811A) being capable of mechanical
manipulation to elastically shirt said article by unfolding the superposed
portions of said article from one another, thereby separating said
tensioned elastomeric member (858) from said rigidifying member 35
(857). 26. A method for making an elastically shirrable segment for
attachment to an article to be elasticized, said method comprising the
steps of: (a) subjecting an elastomeric member to tension in at least one
direction; and 40        (b) securing said prestretched and tensioned
elastomeric member in fixed relation to at least one rigidifying member to
form a composite structure which is strong enough to resist collapse in a
direction parallel to the tensile forces acting upon said prestretched and
tensioned elastomeric member, but which when mechanically manipulated will
permit said prestretched and tensioned elastomeric member and said
rigidifying member to undergo movement relative to one another in 45
the area comprising said composite structure, said permitted relative
movement being sufficient to release the tensile forces in at least a
portion of said composite structure, whereby a degree of segment shirring
will occur in the direction of prestretching of said elastomeric member,
said degree of shirring being proportional to the extent to which there is
relative movement between said prestretched and tensioned elastomeric
member and said rigidifying member in the area comprising 50        said
composite structure. 27. A method for making an elastically shirrable
segment according to Claim 26, wherein said tensioned elastomeric member
exhibits at least one irregular surface; and wherein said at least one
rigidifying 



member also exhibits at least one irregular surface wherein the step of
securing said prestretched and 55     tensioned elastomeric member and said
rigidifying member comprises engaging said irregular surface on said
prestretched and tensioned elastomeric member and said irregular surface on
said rigidifying member with one another to form a composite structure
which is strong enough to resist collapse in a direction parallel to the
tensile forces acting upon said prestretched and tensioned elastomeric
member, 23    but which when mechanically manipulated will permit said
prestretched and tensioned elastomeric member and said rigidifying member
to undergo movement relative to one another in the area comprising said
composite structure, said permitted relative movement being sufficient to
release the tensile forces in at least a portion of said composite
structure, whereby a degree of segment shirring 5      will occur in the
direction of prestretching of said elastomeric member, said degree of
shirring being proportional to the extent to which there is relative
movement between said prestretched and tensioned elastomeric member and
said rigidifying member in the area comprising said composite structure. 28
A method for making an elastically shirrable segment for attachment to an
article to be elasticized, said 10     method comprising the steps of: (a)
subjecting an elastomeric member to tension in at least one direction; and
(b) securing said prestretched and tensioned elastomeric member in fixed
relation to an encapsulat- ing restraint member while said elastomeric
member is in a prestretched condition to form a composite structure, said
encapsulating restraint member being strong enough to maintain said 15
longitudinally extended elastomeric member in a state of compression
sufficient to prevent said longitudinally extended elastomeric member from
expanding in any direction perpendicular to the desired direction of
shirring prior to mechanical manipulation thereof, but capable of being
ruptured by mechanical manipulation to effect release of the compressive
forces acting upon said longitudi- nally extended elastomeric member,
thereby simultaneously restoring and releasing the tensile 20       forces
in that portion of the longitudinally extended elastomeric member which has
been freed of restraint and effecting a degree of shirring of said segment
along the length of said longitudinally extended elastomeric member, said
degree of segment shirring being proportional to the extent to which said
encapsulating restraint member is ruptured along the length of said
segment. 25 29. A method for making an article including an elasticizable
segment of the type made In accordance with any one of Claims 26, 27, or
28, said method including the step of securing said composite structure
comprising said elastically shirrable segment while it is in a
substantially unshirred condition to the portion of said article to be
elasticized so that the tensile forces which act upon said prestretched
elastomeric member are aligned in the desired direction of article
shirring. 30 PatentansprUche 1. Ein elastisch krAuselbares Segment zur
Befestigung an einem elastisch zu kriuselnden Artikel, dadurch
gekennzeichnet, daB das genannte Segment fihig ist, um langs mindestens
eines Abschnitts seiner 35     LaInge durch mechanische Manipulation eines
festgelegten Abschnitts davon elastisch gekrAuselt zu warden, wobei das
genannte kriuselbare Segment einen Elastomerbauteil (20, 858) autweist und
der genannte festgelegte mechanisch manipulierbare Abschnitt des genannten
kr~uselbaren Segments, vor mechanischer Manipulation, in der gew~nschten
Kriuselungsrichtung in einem vorgestreckten und gespannten Zustand gehalten
ist, wobei der genannte vorgestreckte und gespannte Elastomerbauteil 40
(20, 858) an mindestens elnem versteifenden Bauelement (15, 16, 115, 116,
215, 216, 315, 415, 416, 615, 616, 815, 857) in fixierter Relation
befestigt ist, um eine Verbundstruktur (10, 110, 210, 310, 410, 810, 710,
810, 811) zu bilden, welche stark genug ist, urn einem Kollaps in einer
Richtung parallel zu den Zugkrfften, welche auf den genannten
vorgestreckten und gespannten Elastomerbauteil vor mechanischer
Manipulation des genannten festgelegten Abschnitts des genannten
kr~uselbaren Seg- 45     ments einwirken, zu widerstehen, wobei das
genannte Segment die Fihigkeit aufweist, um nach Befestigen des genannten
Segments am genannten Artikel durch mechanisches Manipulieren des genannten
festgelegten Abschnitts des genannten krAuselbaren Segments elastisch
gekriuselt zu warden, bis eine Bewegung des genannten vorgestreckten und
gespannten Elastomerbauteils und des genannten versteifenden Bauelements in
bezug zueinander in der Zone, welche die genannte Ver- 



50     bundstruktur umfa~t, bewirkt ist, wobei die so zwischen dem
genannten vorgestreckten und gespannten Elastomerbauteil (20, 858) und dam
genannten versteifenden Bauelement (15, 16, 115, 116, 215, 216, 315, 415,
416, 615, 616, 815, 857) bewirkte Relativbewegung ausreichend ist, um die
Zugkrafte im mechanisch manipulierten Abschnitt der genannten
Verbundstruktur freizugeben, wodurch ein Grad an KrAuselung des genannten
Segments in der Richtung des Vorstreckens des genannten Elastomerbau- 55
tells eintreten wird, wobei der genannte Grad an Segmentkrduselung
proportional zu dem Ausmaf ist, bis zu welchem es eine Relatvbewegung
zwischen dem genannten vorgestreckten und gespannten Elastomerbauteil und
dam genannten versteifenden Bauelement in der die genannte Verbundstruktur
aufweisenden Zone gibt. 24    EP 0 242 175B1                  ! ll 11
111111111 1111111 2. Ein elastisch krauselbares Segment (811) nach Anspruch
1, bei welchem der genannte vorgestreckte und gespannte Elastomerbauteil
(858) mindestens eine unregelmaBige Oberfl~che hat und das genann- te
mindestens eine versteifende Bauelement (857) ebenso mindestens eine
unregelmdBige Oberflache aufweist, wobei der genannte vorgestreckte und
gespannte Elastomerbauteil (858) und das genannte 5      versteifende
Bauelement (857) so ausgerichtet sind, daB ihre jeweiligen unregelmdBigen
Oberflachen ineinander eingreifen, urn die Verbundstruktur (811A) zu
bilden, welche stark genug ist, urn einem Kollaps in einer Richtung
parallel zu den Zugkraften, welche auf den genannten vorgestreckten und
gespannten Elastomerbauteil einwirken, zu widerstehen. 10 3. Ein elastisch
krauselbares Segment nach einem der Ansprache 1 und 2, bei welchem das
genannte versteifende Bauelement (315, 815) ein geschmeidiges Material
aufweist, welches vom genannten vorgestreckten und gespannten
Elastomerbauteil (20) abgezogen wird, um den Zug darin freizugeben. 4. Ein
Segment nach einem der AnsprUche 1 bis 3, bei welchem das genannte
versteifende Bauelement 15     eine Schichte aus biegsamem Material umfaBt.
5. Ein Segment nach Anspruch 4, bei welchem die genannte Schichte aus aus
biegsamem Material eine Polymerfolie umfalt. _2 2o 6. Ein Segment nach
Anspruch 1 oder einem der Ansprtlche 3 bis 5, wenn davon abhangig, bei
welchem der genannte vorgestreckte und gespannte Elastomerbauteil (20) und
das genannte versteifende Bauelement (15, 16, 115, 116, 315, 415, 416, 615,
616, 815) in fixierter Relation aneinander befestigt sind, indem sie
entlang der lUnge der genannten Verbundstruktur aneinander gesiegelt sind.
25  7. Ein Segment nach Anspruch 6, bei welchem das genannte Siegel
zwischen dem genannten vorge- streckten und gespannten Elastomerbauteil
(20) und dem genannten versteifenden Bauelement (15, 16, 115, 116, 215,
218, 315, 415, 416, 615, 616, 815) ein HeiBsiegel umfa~t. 8  Ein Segment
nach Anspruch 7, bei welchem das Siegel zwischen dem genannten
vorgestreckten und 30     gespannten Elastomerbauteil und dem genannten
versteifenden Bauelement ein klebendes Siegel umfaBt. 9. Ein Segment nach
Anspruch 1, oder nach einem der AnsprUche 6 bis 8, wenn davon abhangig, bei
welchem das genannte versteifende Bauelement (15, 16, 115, 116, 315) ein
spr6des Material umfaBt, 35     welches nach mechanischer Manipulation der
genannten Verbundstruktur zerreist, um im genannten vorgestreckten
Elastomerbauteil (20) Zug freizugeben. 10. Ein Segment nach Anspruch 9,
wenn von Anspruch 1 abh~ngig, bei welchem das genannte versteifen- de
Material (415, 416) ein Fluid umfaBt, welches trocknen gelassen worden ist.
40 11. Ein Segment nach einem der AnsprUche 1 bis 10, bei welchem
mindestens ein Abschnitt des genannten vorgestreckten und gespannten
Elastomerbauteils (20) im genannten elastisch krauselbaren Segment zur
direkten Befestigung am genannten Artikel bloBgelegt ist. 45  12. Ein
Segment nach einem der Ansprlche 1 bis 10, bei welchem die genannte
Verbundstruktur (10, 110, 310, 410, 610, 710, 810, 811), welche durch den
genannten vorgestreckten und gespannten Elastomer- bauteil (20, 858) und
das genannte versteifende Bauelement (15, 16, 115, 116, 415, 416, 615, 616)
gebildet ist, sich entlang im wesentlichen der gesamten LAnge des genannten
Segments erstreckt. 50  13. Ein Segment nach einem der Ansprache 1 bis 12,
welches ein Paar versteifender Bauelemente (15, 16, 115, 116, 215, 216,
415, 416, 615, 616), welche an gegenaberliegenden Oberflachen des genannten



vorgestreckten und gespannten Elastomerbauteils (20, 858) angeordnet sind,
einschlieBt. 14. Ein Segment nach Anspruch 13, bei welchem die genanntenr
versteifenden Bauelemente (615, 616), 55     aus einem biegsamen Material
bestehen und aneinander, aber nicht an den genannten vorgestreckten
Elastomerbauteil (20) entlang der Lange der genannten Verbundstruktur
(610), gesiegelt sind, wobei der genannte vorgestreckte und gespannte
Elastomerbauteil (20) durch Fixieren an den gegenlberliegen- den Enden der
genannten versteifenden Bauelemente vom Einziehen entlang der LAnge der
genannten 25    EP 0 242 175 B1                  aIj\I\1l\l\Bw\\ XI\I X U
versteifenden Bauelemente (615, 616) abgehalten wird. 15. Ein Segment nach
Anspruch 14, bei welchem die Befestigung des genannten vorgestreckten und
gespannten Elastomerbauteils (20) an den gegenoberliegenden Enden der
genannten versteifenden 5      Bauelemente (615, 616) ein Siegel zwischen
dem genannten Elastomerbauteil (20) und den genannten versteifenden
Bauelementen (615, 616) umfalt. 16. En Segment nach Anspruch 14, be!
welchem ein im wesentlichen ungespannter Abschnitt des genannten
Elastomerbauteils (20) sich Ober jedes gegendberliegende Ende der genannten
versteifen- 10     den Bauelemente (615, 616) hinaus erstreckt, wobei die
genannten im wesentlichen ungespannten Abschnitte des genannten
Elastomerbauteils (20) zur direkten Befestigung am genannten Artikel
bloegelegt sind. 17. Ein elastisch krauselbares Segment (811) nach Anspruch
2 oder einem der AnsprOche 3 bis 5 und 11 75     bis 13, wenn davon
abhangig, bei welchem die genannte unregelmaBige Oberflache, welche vom
genannten versteifenden Bauelement (857) aufgewiesen wird, eine Vielfalt
von Reliefstellen aufweist und die genannte unregelmaBige Oberflache am
genannten vorgestreckten und gespannten Elastomer- bauteil (858) eine
Vielfalt von angehobenen Zonen aufweist, welche sich in die genannte
Vielfalt von Reliefstellen im genannten versteifenden Bauelement (857)
erstrecken. \. 20 18. Ein elastisch krauselbares Segment (811) nach
Anspruch 2 oder einem einem der AnsprUche 3 bis 5 und 11 bis 13, wenn davon
abhangig, bei welchem die genannte unregelmaBige Oberflache, welche vom
genannten versteifenden Bauelement (857) aufgewiesen wird, eine Vielfalt
von angehobenen Zonen aufweist und die genannte unregelmlBige Oberflache am
genannten vorgestreckten und 25     gespannten Elastomerbauteil (858) eine
Vielfalt von Reliefstellen aufweist, welche die genannte Vielfalt von
angehobenen Zonen am genannten versteifenden Bauelement (857) aufnehmen.
19. Ein elastisch krauselbares Segment (818) zur Befestigung an einem zu
krluselnden Artikel, dadurch C          gekennzeichnet, daB das genannte
Segment fihig ist, um langs mindestens eines Abschnitts seiner 30     Lange
durch mechanische Einwirkung auf einen festgelegten Abschnitt davon
elastisch gekriluselt zu werden, wobei das genannte krauselbare Segment
einen Elastomerbauteil (21) umfaBt, und der genannte festgelegte Abschnitt
des genannten krauselbaren Segments, vor mechanischer Einwirkung darauf, in
einem der LAnge nach gedehnten Zustand in der gewUnschten
Krauselungsrichtung gehalten wird, wobei der genannte der Lange nach
gedehnte Elastomerbauteil (21) in fixierter Relation an einem 35
einkapselnden RUckhaltebauelement (816) befestigt ist, whfirend der
genannte Elastomerbauteil sich in einem vorgestreckten und gespannten
Zustand befindet, wobei das genannte einkapselnde RUckhalte- bauelement
(816) stark genug ist, um den genannten der Lange nach gedehnten
Elastomerbauteil in einem Zustand von Kompression zu halten, welcher
ausreicht, urn den genannten der Lange nach K-c'       gedehnten
Elastomerbauteil (21) am Expandieren in irgendeiner Richtung lotrecht zur
gewUnschten 40     Krauselungsrichtung zu hindern, bis auf das genannte
Segment (818) durch Zerrei3en des genannten einkapselnden
RUckhaltebauelements (816) langs des genannten festgelegten Abschnitts des
genann- ten kriuselbaren Segments mechanisch eingewirkt wird, um eine
Freigabe der Kompressionskraft, welche auf den genannten der Lange nach
gedehnten Elastomerbauteil (21) einwirkt, zu bewirken, wobei dadurch
simultan die Zugkrifte in jenem Abschnitt des der Lange nach gedehnten
Elastomer- 46     bauteils, welcher vom Zurickhalten befreit worden ist,
wiederhergestellt und freigogeben werden, und ein Grad an Krauselung des
genannten Segments entlang der Lange des genannten der Lange nach gedehnten
Elastomerbauteils bewirkt wird, wobei der genannte Grad an
Segmentkrauselung proportio- nal zu dem AusmaB ist, in welchem das genannte
einkapselnde RUckhaltebauelement (816) entlang der 



LAnge des genannten Segments (818) zerrissen ist. 50 20. Ein elastisch
krauselbares Segment nach Anspruch 19, bel welchem das genannte
einkapselnde RUckhaltebauelement (816) eine Schichte aus biegsamem Material
umfaBt, welche entlang der Linge des genannten der Ldnge nach gedehnten
Elastomerbauteils (21) gewickelt und in Position festgehalten ist, wahrend
sich der genannte Elastomerbauteil (21) in einem vorgestreckten und
gespannten Zustand 55     befindet. 21. Ein elastisch krauselbares Segment
(21) nach einem der AnsprUche 19 und 20, bei welchem das genannte
krauselbare Segment (21) Mittel (909) zum ZerreiBen des genannten
einkapselnden RUckhal- 26    EP O 242 175 B1                 I  1111111
111111511 tebauelements (816) inkludiert. 22. Ein elastisch krauselbares
Segment nach Anspruch 21, bei welchem die genannten Mittel (909) zum
ZerreiBen des genannten einkapselnden Rdckhaltebauelements (818) ein
Filament umfaft, welches 6      zwischen dem genannten der LAnge nach
gedehnten Elastomerbauteil (21) und demr Innenraum des genannten
einkapselnden Rackhaltebauelementes (816) befestigt ist, wobel das genannte
Filament mindestens ein Uber das genannte einkapselnde RUckhaltebauelement
hinaus vorspringendes Ende aufweist, um ein leichtes Ergreifen und Ziehen
zum Zerreilen des genannten einkapselnden RUckhalte- bauelements (816)
m6glich zu machen. 10 23. Ein zu elastifizierender Artikel, wobei der
genannte Artikel min-mindestens ein elastisch krauselbares Segment in
Obereinstimmung mit einem der Ansprfche 1 bis 22 inkludiert. 24. Ein
Artikel nach Anspruch 23, bei welchem die gegenfberliegenden Enden des
genannten elastisch 15     krifuselbaren Segments im genannten Artikel am
genannten Artikel befestigt sind. 25. Ein Artikel, welcher mindestens ein
elastisch krfuselbares Segment nach Anspruch 2 oder einem der Ansprfche 3
bis 5, 11 bis 13, 17 und 18, wenn davon abhangig, inkludiert, bei welchem
das genannte versteifende Bauelement (857) und der genannte gespannte
Elastomerbauteil (858) im genannten i   ao20    elastisch krauselbaren
Segment (811) jeweils an verschiedenen Abschnitten des genannten Artikels
befestigt sind, wobei der genannte Artikel um sich selbst gefaltet ist,
sodaB die genannte unregelmilBi- ge Oberflache am genannten gespannten
Elastomerbauteil (858) und die genannte unregelmaBige Oberflache am
genannten versteifenden Bauelement (857) in Obereinandergelegter Relation
ineinander- greifen, wobel das genannte Segment (811A) fOr mechanische
Manipulation fahig ist, um den genann- 25     ten Artikel durch
Voneinander-Entfalten der Obereinandergelegten Abschnitte des genannten
Artikels elastisch zu kriluseln, wobei dadurch der gespannte
Elastomerbauteil (858) vom genannten versteifen- den Bauelement (857)
getrennt wird. 26. Ein Verfahren zum Herstellen eines elastisch
kr~uselbaren Segments zur Befestigung an einem zu 30     elastifizierenden
Artikel, wobei das genannte Verfahren die Schritte umfaft von: (a)
Unterwerfen eines Elastomerbauteils einem Zug in mindestens einer Richtung;
und (b) Befestigen des genannten vorgestreckten und gespannten
Elastomerbauteils in fixierter Relation an mindestens einem versteifenden
Bauelement, um eine Ver- bundstruktur zu bilden, welche stark genug ist, um
elnem Kollaps in einer Richtung parallel zu den 35     Zugkraften, welche
auf den genannten vorgestreckten und gespannten Elastomerbauteil einwirken,
zu widerstehen, aber welche bei mechanischer Manipulation dem genannten
vorgestreckten und gespann- ten Elastomerbauteil und dem genannten
versteifenden Bauelement erlauben wird, eine Bewegung relativ zueinander in
der Zone, welche die genannte Verbundstruktur umfaft, durchzumachen, wobei
die ,,'         genannte erlaubte Relativbewegung ausreichend ist, um die
Zugkrafte in mindestens einem Abschnitt 40     der genannten
Verbundstruktur freizugeben, wobei dadurch ein Grad an Segmentkrauselung in
der Richtung des Vorstreckens des genannten Elastomerbauteils eintreten
wird, wobei der genannte Krauselungsgrad proportional zu dem AusmaB sein
wird, bis zu welchem es eine Relativbewegung zwischen dem genannten
vorgestreckten und gespannten Elastomerbauteil und dem genannten verstei-
fenden Bauelement in der Zone, welche die genannte Verbundstruktur umfaft,
geben wird. 45 



27. Ein Verfahren zum Herstellen eines elastisch krauselbaren Segments nach
Anspruch 26, bei welchem der genannte gespannte Elastomerbauteil mindestens
eine unregelmaBige Oberflache aufweist und bei welchemr das genannte
mindestens eine versteifende Bauelement ebenso mindestens eine unregelma-
Bige Oberflache aufweist, bei welchem der Schritt des Befestigens des
genannten vorgestreckten und 50     gespannten Elastomerbauteils und des
genannten versteifenden Bauelements ein Ineinandergreifen der genannten
unregelmaiigen Oberflache am genannten vorgestreckten und gespannten
Elastomerbauteil und der genannten unregelmaBigen Oberflache am genannten
versteifenden Bauelement umfaft, um eine Verbundstruktur zu bilden, welche
stark genug ist, um einem Kollaps in einer Richtung parallel zu den
Zugkraften, welche aut den genannten vorgestreckten und gespannten
Elastomerbauteil einwirken, 55     zu widerstehen, aber welche bei
mechanischer Manipulation dem genannten vorgestreckten und gespannten
Elastomerbauteil und dem genannten versteifenden Bauelement erlauben wird,
aine Bewe- gung relativ zueinander in der Zone, welche die genannte
Verbundstruktur umfaft, durchzumachen, wobei die genannte erlaubte
Relativbewegung ausreichend ist, um die Zugkrafte In mindestens einem 27
EP 0 242 175B1                   I I!II|l I|II| III|| III|| II I3I * C   L
M   S * Abschnitt der genannten Verbundstruktur freizugeben, wodurch ein
Grad an Segmentkrauselung in der Richtung des Vorstreckens des genannten
Elastomerbauteils eintreten wird, wobei der genannte KrAuselungsgrad
proportional zu dem AusmaB sein wird, bis zu welchem as eine
Relativbewegung zwischen dem genannten vorgestreckten und gespannten
Elastomerbauteil und dem genannten verstei- 6      fenden Bauelement in der
Zone, welche die genannte Verbundstruktur umfaBt, geben wird. 28. Ein
Verfahren zum Herstellen eines elastisch krluselbaren Segments zur
Befestigung an einem zu elastifizierenden Artikel, wobei das genannte
Verfahren die Schritte umfalt, von: (a) Unterwerfen sines Elastomerbauteils
einem Zug in mindestens einer Richtung; und 10       (b) Befestigen des
genannten vorgestreckten und gespannten Elastomerbauteils in fixierter
Relation an einem einkapselnden RUckhaltebauelement, wahrend der genannte
Elastomerbauteil sich in einem vorgestreckten Zustand befindet, um eine
Verbundstruktur zu bilden, wobei das genannte einkapselnde
Rflckhaltebauelement stark genug ist, urn den genannten der Ltnge nach
gedehnten Elastomerbauteil in einem Zustand von Kompression zu halten,
weicher 16     ausreichend ist, um den genannten der LAnge nach gedehnten
Elastomerbauteil am Expandieren in irgendeiner Richtung lotrecht zur
gewOnschten Krauselungsrichtung vor dessen mechanischer Manipu- lation zu
hindem, aber fahig ist, um durch mechanische Manipulation zerrissen zu
worden, um eine Freigabe der Kompressionskrafte, welche auf den genannten
der Lnge nach gedehnten Elastomerbau- K            teil einwirken, zu
bewirken, wobei dadurch simultan die Zugkrifte in jenem Abschnitt des der
Lange Kj 20      nach gedehnten Elastomerbauteils, welcher vorn
Zur~ckhalten freigegeben worden ist, wiederhergestellt und freigegeben
werden, und ein Grad an Krauselung des genannten Segments entlang der LAnge
des genannten der LAnge nach gedehnten Elastomerbauteils bewirkt wird,wobei
der genannte Grad an Segmentkriuselung proportional zu dem AusmaB ist, bis
zu welchem das genannte einkapselnde RUckhaltebauelement entlang der LAnge
des genannten Segments zerrissen ist. 25 29. Ein Verfahren zum Herstellen
eines Artikels, welcher ein elastifizierbares Segment von der Art, welche
in Obereinstimmung mit einem der AnsprUche 26, 27 oder 28 hergestellt
worden ist, inkludiert, wobei das genannte Verfahren den Schritt des
Befestigens der genannten Verbundstruktur, welche das 0*          genannte
elastisch kriluselbare Segment, wlhrend es sich in einem im wesentlichen
ungekriluselten 30     Zustand befindet, am zu elastifizierenden Abschnitt
des genannten Artikels enthilit, sodaB die Zugkraf- te, welche auf den
genannten vorgestreckten Elastomerbauteil einwirken, in der gewOnschten
Richtung des Artikelkrauselns ausgerichtet sind. Revendicatlons 35 1.
Segment pouvant Otre contracte elastiquement pour la fixation sur un
article devant tre contracte elastiquement, caract6ris6 en ce quo ledit
segment peut Otre contracte dlastiquement le long d'au moins une partie de
sa longueur par manipulation mecanique d'une partie pr~ddterminde de
celul-ci, 



K-x        ledit segment pouvant 8tre contracte comportant un element
elastombre (20, 858) et ladite partie, 40     prdddterminde dudit segment
pouvant Otre contracte, pouvant 8tre manipulde m6caniquement avant la
manipulation mdcanique, etant maintenue dans un etat pre-etird et tendu
dans la direction souhaitee de contraction, ledit element dlastomere
prd-etire et tendu (20, 858) dtant fix4 sur au moins un 6lement de
rigidification (15, 16, 115, 116, 215, 216, 315, 415, 416, 615, 616, 815,
857) afin de former une structure composite (10, 110, 210, 310, 410, 610,
710, 810, 811) qui est suffisamment resistante pour s'opposer 45     a
lA'crasement dans une direction parallele aux forces de tension agissant
sur ledit element 6lastomere pre-etire et tendu avant la manipulation
mecanique de ladite partie predetermineo dudit segment pouvant 8tre
contracte, ledit segment ayant la capacite d'8tre contracte elastiquement
une fois quo ledit segment est fixe sur ledit article par manipulation
mdcanique de ladite partie pred6terminee dudit segment pouvant Otre
contracte jusqu'A ce quo le ddplacement dudit element elastomere pr4-6tird
et 50     tendu et dudit element de rigidification l'un par rapport &
I'autre soit effectue dans la zone comportant ladite structure composite,
le mouvement relatif ainsi effectue entre ledit 4lement elastomere
pre-etir6 et tendu (20, 858) et ledit element de rigidification (15, 16,
115, 116, 215, 216, 315, 415, 416, 615, 616, 815, 857) 4tant suffisant pour
relficher les forces de tension dans la partie manipul6e mecaniquement de
ladite structure composite, un degre de contraction dudit segment
apparaissant dans la direction de 55     prd-etirage dudit 6lement
elastomere, ledit degre de contraction de segment etant proportionnel A la
valeur de mouvement relatif entre ledit element 6lastombre prd-6tire et
tendu et ledit element de rigidification dans la zone comportant ladite
structure composite. 28    EP O 242 175 B131111111111111ff 1111111111111111
* C   L   M   S 2. Segment pouvant 8tre contracte elastiquement (811) solon
la revendication 1, dans lequel ledit element elastomere pre-etird et tendu
(858) prdsente au moins une surface irrdgulibre et ledit 6lement de
rigidification (857) prdsente egalement au moins une surface irrdgulibre,
ledit didment 6lastomere pr4- etire et tendu (858) et ledit 4l6ment de
rigidification (857) etant orientes de telle sorte quo leurs 5
surfaces irr6gulieres respectives s'engagent rlune l'autre afin de former
la structure composite (811 A) qui est suffisamment resistante pour
s'opposer a I'ecrasement dans une direction parallble aux forces de tension
agissant sur ledit element elastombre pre-6tire et tendu. 3. Segment
pouvant tre contracte diastiquement solon Pune des revendications 1 et 2,
dans loquel ledit 10     4lement de rigidification (315, 815) comporte une
matibre ductile qui est decollee dudit element elastomere prd-6tir4 et
tendu (20) afin de relAcher la tension dans celul-ci. 4. Segment solon
l'une des revendications 1 a 3, dans loquel ledit el6ment de rigidification
comporte une couche do matibre pouvant etre pliee. 15 5. Segment solon la
revendication 4, dans lequel ladite couche de matibre pouvant Otre pliee
comprend un film polymbre. 6&  Segment solon la revendication 1 ou l'une
quelconque des revendications 3 a 5 lorsqu'elle en depend, y    o20    dans
loquol ledit element elastomere pr6-tir4 et tendu (20) et ledit 4lment de
rigidification (15, 16, 115, 116, 315, 415, 416, 615, 616, 815) sont fixes
l'un par rapport a l'autre en etant soudes l'un sur l'autre sur la longueur
de ladite structure composite. 7. Segment solon la revendication 6, dans
lequel ledit soudage entre ledit element 4lastombre pre-4tire et 25
tendu (20) et ledit element de rigidification (15, 16, 115, 116, 215, 216,
315, 415, 416, 615, 616, 815) comprend un soudage a chaud. 8  Segment solon
la revendication 7, dans loquel le soudage entre ledit el6ment elastomere
pre-etire et K>          tendu et ledit element de rigidification comprend
un soudage par adh6sif. 30 9. Segment solon la revendication 1, ou solon
l'une quelconque des revendications 6 a 8 lorsqu'elle en d6pend, dans
lequel ledit 6l6ment de rigidification (15, 16, 115, 116, 315) comporte un
materiau friable qui so fracture lors de la manipulation mecanique de
ladite structure composite aOn de relfacher la tension dans ledit ld6ment
4lastombre prd-etire (20). 35 



10. Segment salon la revendication 9 lorsqu'elle est rattach6e a la
revendication 1, dans lequel ladite matibre de rigidification (415, 416)
comprend un fluide qui a ete amen4 & secher. 11. Segment selon l'une
quelconque des revendications 1 a 10, dans lequel au moins une partie dudit
40     element elastomere pre-etire et tendu (20) dans ledit segment
pouvant 8tre contracte 4lastiquement est exposee pour fixation directe sur
ledit article. 12. Segment solon l'une des revendications 1 & 10, dans
lequel ladite structure composite (10, 110, 310, 410, 610, 710, 810, 811)
form~e par ledit 6l6mont 4lastombre prd-dti  et tendu (20, 858) et ledit 45
element de rigidification (15, 16, 115, 116, 415, 416, 615, 616) s'etend
sensiblement sur toute la longueur dudit segment. Ia Segment solon l'une
quelconque des revendications 1 a 12, comprenant une paire d'6l1ments de
rigidification (15, 16, 115, 116, 215, 216, 415, 416, 615, 616) dispos~s
sur les surfaces opposdes dudit so     6l6ment 4lastombre pr6-6tir4 et
tendu (20, 858). 14. Segment solon la revendication 13, dans loquel lesdits
elements de rigidification (615, 616) sont constitu6s par une matibre qui
pout tre plioe et sont soudes l'un sur I'autre, et pas sur lWdit 6lement
6lastombre prn-dtird (20) sur la longuour de ladito structure composite
(610), ledit element 6lastombre 55     pr6-Etird et tendu (20) etant
emp~chd de so retracter sur la longuour desdits el6ments de rigidification
(615, 616) par fixation aux extrdmit6s opposees desdits 4lments de
rigidification. 29    * C   L   n 15. Segment salon la revendication 14,
dans loquel la fixation dudit eiement elastombre pr-4tird et tendu (20) aux
extremites opposees desdits eiements de rigidification (615, 616) comprend
un soudage entre ledit el6ment elastombre (20) et lesdits elements de
rigidification (615, 616). 5  16. Segment solon la revendication 14, dans
loquel une partie sonsiblement sans tension dudit element elastombre (20)
s'etend au-del& de chaque extremit6 opposae desdits elements de
rigidification (615, 616), lesdites parties sensiblement sans tension dudit
element dlastombre (20) etant exposoes pour fixation directe sur ledit
article. 10  17. Segment pouvant 8tre contracte elastiquement (811) solon
la revendication 2 ou l'une quelconque des revendications 3 & 15 et 11 a 13
lorsqu'elle en depend, dans loquel ladite surface irreguliere presentee par
ledit 4l6ment de rigidification (857) comprend plusieurs emplacements en
relief et ladite surface irregulibre sur ledit element elastomere pre-etire
et tendu (858) comporto plusieurs zones relevdes qui s'etendent dans
lesdits emplacements en relief dans ledit el6ment de rigidification (857).
75 1& Segment pouvant 8tre contracte elastiquement (811) solon la
revendication 2 ou solon l'une quelconque des revendications 3 & 5 et 11 A
13 lorsqu'elle en depend, dans lequel ladite surface irreguliere presentee
par ledit 4lement de rigidification (857) comports plusieurs zones relevees
ot ladite surface irregulibre sur ledit element elastomere pre-etire et
tendu (858) comporto plusieurs emplacements en t. 20      relief qui
regoivent lesdites zones relevees dans ledit element de rigidification
(857). 19. Segment pouvant Otre contracte elastiquement (818) pour la
fixation sur un article devant 8tre contract6 elastiquement, caracterise en
co quo ledit segment pout Otre contracte elastiquement sur au moins une
partie de sa longueur par action mecanique sur une partie prddetermineo de
celui-ci, ledit segment 25     pouvant 8tre contracte comportant un element
elastombre (21), et ladite partie pred6terminee dudit segment pouvant etre
contractee, avant de faire l'objet d'une action m6canique, etant maintenue
dans un etat longitudinalement etendu dans la direction souhaitee de
contraction, ledit element elastomere longitudinalement 6tendu (21) etant
fix6 sur un element de retenue d'enrobage (816) alors quo ledit ,lement
6lastombre est dans un etat pr6-etir et tendu, ledit eiement de retenue
d'enrobage (816) etant 30     suffisamment resistant pour maintenir ledit
el6ment 4lastombre longitudinalement etendu dans un etat de compression
suffisant pour emp~cher ledit el6ment 4lastombre longitudinalement 6tendu
(21) de se dilater dans une direction perpendiculaire & la direction
souhaitee de contraction jusqu'A ce quo ledit segment (818) face l'objet
d'une action mecanique en rompant ledit 6l6ment de retenue d'enrobage (816)
le long de ladite partie pr6determinee dudit segment pouvant 8tre contracte
de fagon & effectuer 35     la liberation de la force de compression
agissant sur ledit 6l6ment dlastomere longitudinalement etendu (21),
r6tablissant et relfachant ainsi simultanement les forces de tension dans
la partie de l'el6ment 



diastombre longitudinalement 4tendu qui a et6 liberee des contraintes at
effectuant un degr6 de contraction dudit segment sur la longueur dudit
element 6lastombre longitudinalement etendu, ledit degre de contraction du
segment etant proportionnel & la valeur solon laquelle ledit element de
retenue 40     d'enrobage (816) est rompu sur la longueur dudit segment
(818). 20. Segment pouvant Otre contracte 6lastiquement solon la
revendication 19, dans lequel ledit element de retenue d'enrobage (816)
comprend une couche de matiero pouvant 8tre pliee enveloppee autour de at
fixee en position sur la longuour dudit element 6lastombre
longitudinalement dtendu (21) alors quo ledit 45     6l6ment 6lastomere
(21) est dans un etat pr-4tird et tendu. 21. Segment pouvant 8tre contracte
elastiquement (21) solon l'une quelconque des revendications 19 at 20, dans
lequel ledit segment pouvant 8tre contracte (21) comprend des moyens (909)
destin6s a rompre ledit dldment de retenue d'enrobage (816). 50 22. Segment
pouvant 8tre contracte 6lastiquement solon la revendication 21, dans lequel
lesdits moyens (909) destines a rompre ledit element de retenue d'enrobage
(816) comportent un filament fixe entre ledit el6ment elastombre
longitudinalement etendu (21) et l'interieur dudit 4ldment de retenue
d'enroba- ge (816), ledit filament ayant au moins une extremite qui depasse
au-del& dudit element de retenue 55     d'enrobage afin de faciliter une
saisie et une traction faciles de fagon & rompre ledit 4ldment de retenue
d'enrobage (816). 30    23 Article devant Otre rendu elastique, ledit
article comportant au moins un segment pouvant Otre contracte elastiquement
selon 'une quelconque des revendications 1 a 22. 24. Article selon la
revendication 23, dans lequol les extremites opposaes dudit segment pouvant
Atre 5      contracte elastiquement dans ledit article sont fixdes sur
ledit article. 25. Article comprenant au moins un segment pouvant tre
contracte eiastiquement selon la revendication 2 ou selon I'une quelconque
des revendications 3 a 5, 11 a 13, 17 et 18, lorsqu'elle en depend, dans
loquel ledit elment de rigidification (857) et ledit 4l6ment elastomere
tendu (858) dans ledit segment 10     pouvant etre contracte elastiquement
(811) sont fixes chacun sur differentes parties dudit article, ledit
article 6tant plie sur lui-meme de telle sorte que ladite surface
irreguliere sur ledit 6lement elastomere tendu (858) et ladite surface
irrngulibre sur ledit element de rigidification (857) s'engagent l'une
I'autre en relation superposde, ledit segment (81 1A) pouvant faire l'objet
d'une manipulation mecanique afin de contracter elastiquement ledit article
en depliant les parties superposees dudit article 'une de 15     I'autre,
separant ainsi ledit element 6lastombre tendu (858) dudit 6l6ment de
rigidification (857). 26. Procedd de fabrication d'un segment pouvant Otre
contracte elastiquement pour la fixation sur un article devant Otre rendu
elastique, ledit procede comportant les dtapes consistent a: (a) soumettre
un 6lement dlastombre a une tension dans au moins une direction; et >,,,
20       (b) fixer ledit 4ldment 4lastombre pre-etire et tendu en relation
fixe sur au moins un element de rigidification afin de former une structure
composite qui est suffisamment resistante pour s'opposer a l'crasement dans
une direction parallble aux forces de tension agissant sur ledit element
4lastombre prd-etir6 et tendu, mais qui, lorsqu'il est manipule
mdcaniquement, permet audit dlement dlastombre pre-etire et tendu et audit
element de rigidification de subir un mouvement relatif l'un par 25
rapport & l'autre dans la zone comportant ladite structure composite, ledit
mouvement relatif autorise etant suffisant pour relfacher les forces de
tension dans au moins une partie de ladite structure composite, un degr6 de
contraction du segment apparaissant dans la direction de pre-etirage dudit
eldment 6lastombre, ledit degre de contraction etant proportionnel a la
valeur selon laquelle il y a un mouvement relatif entre ledit el6ment
4lastombre pre-etire et tendu et ledit element de rigidification 90
dans la zone comportant ladite structure composite. 27. Procede de
fabrication d'un segment pouvant Otre contracte 4lastiquement selon la
revendication 26, selon lequel ledit element 4lastombre tendu presente au
moins une surface irregulibre; et selon loquel ledit element de
rigidification presente dgalement au moins une surface irrdgulibre, selon
lequel l'tape 35     de fixation dudit element 4eastombre prd-etire et
tendu et dudit element de rigidification comporte l'engagement de ladite
surface irrdguliere sur ledit dlement dlastombre pre-etire et tendu et
ladite surface irregulibre sur ledit element de rigidification l'une avoc
l'autre afin de former une structure 



composite qui est suffisamment resistante pour s'opposer a l'ecrasement
dans une direction parallble aux forces de tension agissant sur ledit
element dlastombre prd-6tire et tendu, mais qui, lorsqu'il est 40
manipuld mdcaniquement, permet audit eldment elastombre pre-etire et tondu
et audit element de rigidification de subir un mouvement l'un par rapport &
l'autre dans la zone comportant ladite structure composite, ledit mouvement
relatif autorise etant suffisant pour relacher les forces de tension dans
au moins une partie de ladite structure composite, un degre de contraction
de segment apparaissant dans la direction de pr6-etirage dudit element
elastomere, ledit degre de contraction etant proportionnel a la 45
valeur du mouvement relatif entre ledit element elastomere pr6-etire et
tendu et ledit element de rigidification dans la zone comportant ladite
structure composite. 28. Procede de fabrication d'un segment pouvant etre
contract4 elastiquement pour la fixation sur un article devant 8tre rendu
elastique, ledit procede comportant les dtapes consistent A: 50        (a)
soumettre un el6ment leastombre & une tension dans au moins une direction;
et (b) fixer ledit 4l6ment 4lastombre pre-etire et tendu en relation fixe
sur un el6ment de retenue d'enrobage alors quo ledit 4lment elastomere est
dans un etat pre-etire afin de former une structure composite, ledit
6ldment de retenue d'enrobage etant suffisamment r6sistant pour mainte- nir
ledit element 4lastombre longitudinalement 4tendu dans un 6tat de
compression suffisant pour 55        emp~cher ledit element dlastombre
longitudinalement etendu de se dilator dans une direction perpendiculaire a
la direction souhait6e de contraction avant la manipulation m6canique de
celui-ci, mais pouvant tre rompu par manipulation mecanique afin
d'effectuer une liberation des forces de compression agissant sur ledit
element 4lastombre longitudinalement etendu, retablissant et rela- 31    *
I ~~~~~~~~~~~~~~~~~~~~~~11111111 111111 11111 11111 1liii EP0242176B1
*   C   L   M   S   * chant ainsi. simultanement les forces de tension dans
la partie de l'dldment dlastombre longitudinale- ment 4tendu qui a 6t$
liberde des contraintes et effectuant un degre de contraction dudit segment
sur la longueur dudit 6lement 6lastomere longitudinalement 6tendu, ledit
degrd de contraction du segment dtant proportionnel a la valeur solon
laquelle ledit didment de retenue d'enrobage est 5        rompu sur la
longueur dudit segment. 29. Procede de fabrication d'un article comprenant
un segment pouvant Otre rendu 6lastique du type fabriqu6 solon l'une
quelconque des revendications 26, 27 ou 28, ledit proodd4 comprenant
l'4tape de fixation de ladite structure composite comportant ledit segment
pouvant 8tre contracte 4lastiquement 10     alors qu'elle est dans un dtat
sensiblement non contract4 sur la partie dudit article devant 8tre rendu
elastique, de sorte quo les forces de tension qui agissent sur ledit
4lement elastombre prd-6tir6 sont alignees dans la direction souhaitee de
contraction de l'article. 15 20 25 30 35 40 45 50 55 32    


