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two surfaces together, masking, medical tape, and the like; papers, vinyls, and decal substrates. More specifically, the disclosure is
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EXTENDABLE SELF-SUPPORTING MATERIAL

Background of the Invention

Adhesive tapes generally comprise at least a backing material and an adhesive, wherein
the adhesive is generally a pressure sensitive adhesive. The pressure sensitive adhesive can be a
permanent pressure sensitive adhesive, where once the adhesive surface of the tape is applied to
a substrate the tape cannot be peeled away from the substrate surface without damaging the tape
or the substrate surface. Alternatively, the pressure sensitive adhesive can be a removable
pressure sensitive adhesive, where once the adhesive surface of the tape is applied to a substrate
the tape can be removed cleanly from the substrate surface without damaging the tape or the
substrate surface. The strength of the adhesive bond is variable along a continuum, from a
permanent pressure sensitive adhesive to a very light tack removable or easily released pressure
sensitive adhesive, such as used in masking tape. The performance of the pressure sensitive
adhesive bond will also vary dependent upon the substrate to which it is adhered; for example
such as the difference between adhering to a hard, smooth surface or a soft, fibrous surface.
Generally, the backing material is present in a long strip, and the backing material is ultimately
attached to some other surface or subsfrate, through the pressure sensitive adhesive. This
attachment may be permanent, as in a sealing tape, or temporary, as in a surgical tape, a masking
tape or painter’s tape.

The backing used to compose a pressure sensitive adhesive tape and materials can be
made of a variety of materials, such as cloth, paper, films, foils, various laminates, and can
include strand reinforcement in the backing material. Film-backed tapes are very prevalent and
are well-known by consumers. The film backing material can be selected from a group
including cellophane, polyester, polyethylene, polypropylene, polyvinyl chloride and cellulose
acetate films. Consumers are well aware of and commonly use film-backed pressure sensitive
adhesive tapes, where finger pressure is sufficient to activate the adhesive, for sealing gift
wrapping on presents, mending tears in paper, bandaging medical wounds, sealing boxes, and the
like. Generally, the film is transparent, so that any writing or pattern is still visible underneath
the tape. Often, the backside of the film backing is coated with a release coating to reduce the
adhesion of the adhesive to the backside of the next layer of tape, when the tape is provided in
roll form. Further, cloth backings can be used with pressure sensitive adhesives to form strong

tapes and materials with colored backing, such as surgical tape and duct tape. These types of
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tapes are often used for bandaging medical wounds, and for structural/sealing purposes.
Segments of these types of tapes can be easily cut or torn off the roll of tape. The cloth backing
can be coated to improve appearance, unwind characteristics and to improve adhesion of the
pressure sensitive adhesive to the cloth backing.

Paper backing can also be used as a backing for pressure sensitive adhesive tape and
materials. Here, too, the paper backing can be coated or impregnated with a material to
strengthen the backing. Additionally, a release coating can be applied to the back of the paper
backing, to reduce adhesion of the tape to itself; to reduce the unwind tension of the tape. Paper
backing can also be used for decal tapes. These decal tapes are generally applied to release
papers or develop no adhesion to the backing when in roll form. Further, paper backing can also
be used for decal sheets and graphic art panels.

Pressure sensitive tapes can be used for various applications, in the home and in industry.
As noted above, perhaps the best known product is the film or cellophane coated pressure
sensitive tape used for sealing packages, wrapping gifts, repairing paper tears, and so on.
Further, similar tapes are used in the packaging industry for sealing boxes and cartons containing
products that require protection during shipment. Easily removable pressure sensitive tapes are
used for masking surfaces which are to be painted. These masking tapes may be used, for
example, in the automobile industry to mask areas of the automobile that are not to be painted
and, for large surfaces which are to be protected, may be used to hold up masking paper.
Painters often use masking tape to mask wall and ceiling edges so that the adjacent surface is
protected and does not get painted, inadvertently. Further, tapes can be used for decorative
stenciling of designs and/or names. The stencils can be positioned well before actual painting is
required, and the stencil is easily removable after painting is completed.

Often, the pressure sensitive adhesive tape is provided in a roll form. The tape may have
a width as small as a quarter inch, or smaller; or a width up to several inches, or even feet,
dependent upon the use of the tape. Irrespective of the width of the tape, it is a common
experience when using a roll of pressure sensitive tape to pull out a length of tape and find that
the tape coils or curls upon itself. Often, this results in the adhesive side of the tape sticking to
itself or sticking prematurely to the substrate for which it was intended, thus making the tape
unusable and requiring a replacement length of tape, causing scrap, waste, and lost time. Equally
important, the misapplied tape can cause damage to the material to which it was misapplied, for
example, a car body waiting to be painted. Alternatively, time may be taken to disentangle the

tape so that the tape could still be used, but this also results in lost time. In the home and office
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environments, these types of problems can slow down work and be annoying. In the
industrial/business environment, these types of problems can result in potentially expensive work
stoppages, especially if the pressure sensitive adhesive comes into contact with equipment and
fouls the equipment, such that the equipment must be cleaned from adhesive before work can be
resumed. Ultimately, the misapplied materials and mishandled materials can cause added
expense to the final product.

Sheets containing a coating, for example, a pressure sensitive adhesive on a surface can
be used as graphic arts panels, decal sheets, stencils, and the like. Here, too, work may be
stopped, and replacement sheets may potentially be required if the pressure sensitive sheet folds
and adheres to itself or to an undesired surface, and cannot be removed without affecting the
sheet or substrate. Further, if the product is a graphic panel, for example, the graphics used on a
city bus or ambulance, then undesired contact of the surfaces of the panels may cause the panels
to be unusable and add expense to the process or the product. Further, due to the bending of
large sheets, more than one person may be required to mount a large decal, art panel, or other
sheet to prevent the sheet from folding on itself.

Hence, there is a need for pressure sensitive tapes, coated tapes, coated sheets, and sheets

and papers that can be manipulated without being subject to the problems noted above.

Summary of the Invention

The various embodiments of the disclosure are directed to a sheet material or tape, for
example, a pressure sensitive tape or material, constructed so that when a length of the tape or
material is pulled from a roll configuration, the tape or material extends beyond the end of the
roll without curling or coiling upon itself, and exhibits a certain amount of rigidity as the tape
extends beyond the edge of the roll of tape and is self-supporting. The tape or sheet extends
similarly to a metal tape measure, as described in U.S. Patent No. 7,107,698 to Huei-Yen Liao,
which is incorporated by reference. Furthermore, the disclosure is directed to a sheet or panel of
material, wherein the sheet or panel can be lifted, or removed from a pad or stack, and the sheet
or panel exhibits a certain amount of rigidity so that the sheet or panel is self-supporting. The
sheet or panel can be coated or contain no coating. The ingredients and components comprising
the tape, panels and sheets cooperate to impart a certain curvature to the tape, panel or sheet, to
form an extendable product that still remains flexible.

In one embodiment, the pressure sensitive tape exhibits an extendability or rigidity

beyond the edge of the roll of tape as the result of the composition of the tape cooperating with a
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layer of shrink film in the tape material, which has been activated to instill a certain curvature to
the tape. This longitudinal curvature facilitates extension of a length of tape well beyond the
edge of the roll of tape, without the tape coiling or curling prematurely upon itself. The length of
pressure sensitive tape holds its shape, yet remains flexible, and can be affixed to a surface with
varying degrees of pressure. In a related embodiment, a shrink film can be laminated or
otherwise joined to plastic netting to impart the desired curvature to a tape or sheet.

In particular, a length of pressure sensitive tape or material of the invention can be
securely applied to a surface by positioning the end/edge of the tape on the surface, where the
surface is some distance away, and applying pressure along the length of the tape or material,
while the tape or material maintains a straight line projection. The material or tape does not coil,
curl or fall. For example, a length of pressure sensitive masking tape can be affixed to the upper
corner of a wall without having to climb a ladder to be able to reach the wall/ceiling corner to
place the masking tape by hand. A masking tape of the invention extends from the edge of the
roll of masking tape such that climbing a ladder to reach the wall/ceiling corner is not necessary.
The masking tape is rigid enough to reach the wall/ceiling corner from below and pressure from
a long-handled tool can affix the masking tape in place. In another example, a length of
cellophane pressure sensitive tape can be pulled from a tape dispenser, to seal a seam of
wrapping paper on a package, or the seam of a box. The pressure sensitive cellophane tape
extends from the dispenser, and is rigid enough to substantially maintain a line projection (and
not curl, fall or coil), and the length can be applied to the package with finger pressure. The
length of cellophane tape can be cut by a sharp edge of the dispenser or with a sharp implement,
for example, a pair of scissors or serrated blade.

In some embodiments, the backing material of the pressure sensitive tape is creped prior
to coating the backing with pressure sensitive adhesive. The non-adhesive coated backing side
can be coated with a release agent. The pressure sensitive adhesive is coated onto the creped
backing and wound into a roll. When the pressure sensitive tape is dispensed, the tape is rigid
due to factors among which is the nature of the backing and the shape imparted to the tape, and
the tape can extend from the roll edge a certain length and maintain its shape, and not curl, coil
or fall on itself. The backing can be selected from materials such as paper, vinyl, polypropylene,
polyethylene, polyethylene terephthalate, polycarbonate, and other such plastic films, cloth, and
the like. Other configurations for the backing material are contemplated, as well as other

materials such as cellulose nanofibrils.
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In a related embodiment, the backing of a sheet or panel is creped prior to coating the
backing. The coating can be an adhesive coating or other type of coating. The coating is coated
onto the creped backing and wound into a roll, or left as flat sheets or panels. The sheet or panel
is rigid due to the nature of the backing and composition of the panel, and can be self-supporting
and maintain its shape, and not fall on itself. The backing can be selected from materials such as
paper, vinyl, polypropylene, polyethylene, polyethylene terephthalate, polycarbonate, and other
such plastic films, cloth, and the like.

Some embodiments include a multiple-ply film laminate coated with pressure sensitive
adhesive to form the pressure sensitive adhesive tape. In this embodiment, the film laminate
provides the self-supporting structure that imparts the rigidity to the tape. However, the tape can
still be formed in a roll. Here, too, the pressure sensitive tape extends from the edge of the tape
roll without curling or coiling on itself, or kinking/hinging prematurely. The multi-ply laminate
can also take the form of sheets or panels and, optionally, can include a coating, for example, an
adhesive coating. The composition and shape of the multiple-ply laminate sheet or panel
provides a certain rigidity to the sheet or panel so that the panel does not curl or fall prematurely.

In a further embodiment of the invention, a surface of a film backing is coated with a
pressure sensitive adhesive, and the opposite surface may be coated with a release agent. The
coated film is passed over a heating element, such as a heated roller, and curvature is imparted to
the film. The pressure sensitive adhesive coated film, e.g. pressure sensitive tape, can be wound
into a roll form, and the tape will lay flat. However, when the pressure sensitive tape end is
pulled from the roll, the film backing retains its curvature, thus forming a curved and rigidly
extending tape length. Heat is used to set the curvature in the film, thus forming a rigid, but
flexible pressure sensitive tape. A similar process can be used to impart curvature to an uncoated
tape, a sheet or panel, wherein the sheet or panel can, optionally, include a coating. The sheet or
panel, in roll form or in sheet or panel form, is passed over a heating element and curvature is
imparted to the sheet or panel. Hence, the roll material can be cut into sheets and panels that
retain the curvature and are self-supporting, or the sheet and panel forms initially produced also
are self-supporting.

In another aspect of the invention, panels or sheets of material are designed so that the
components of the sheet or panel cooperate to impart a certain curvature to the sheet or panel, so
that the sheet or panel has a certain extendability or rigidity, resulting in the sheet or panel being
generally self-supporting. The sheets or panels can include a coating, including an adhesive

coating. These sheets and panels can be individual sheets and panels or can be formed in a pad.
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The sheets and panels can be used, for example, as graphic panels (e.g. vinyl graphic panels) that
are affixed to other surfaces, such as airplanes, buses, trucks, and other vehicles. The sheets and
panels are extendable, rigid, yet flexible.

In another embodiment demonstrating the instant invention, an annular ring of film is
extruded from a die, thus making a tubular shape. The film tube is split and, optionally, a
surface of the split tube is coated with pressure sensitive adhesive. Preferably, the exterior
surface of the tube is coated with pressure sensitive adhesive, to form the pressure sensitive tape.
The curvature imparted to the tape is based upon the mass of the film.

In another aspect of the disclosure, a hot melt pressure sensitive adhesive is coated on a
backing material. The temperature of the hot melt adhesive at application, and the cooling
regime for the combined adhesive and backing, results in the induced curvature of the pressure
sensitive tape formed by the hot melt adhesive and backing. The pressure sensitive tape can be
formed into a roll, and the tape will lay flat, however when the tape is pulled and extended from
the roll edge, the curvature of the pressure sensitive tape will assist in maintaining the extended
rigidity of the tape, although the tape is flexible. Further, the hot melt pressure sensitive material
can be coated on a backing material that is utilized in forming panels and sheets. Here, too, the
curvature imparted to the sheet or panel results in the panel or sheet being extendable and self-
supporting.

In another embodiment of the invention, craters, valleys, cracks and channels formed in
the composition of the tape, sheet or panel create the rigidity in the tape, panel or sheet for the
tape, panel or sheet to be extendable and self-supporting. These tapes, panels and sheets can
optionally include a coating. Further, the chemical structure of the materials of the tape, sheet or
panel material, optionally, along with a coating material, can be altered to impart the rigidity and
extendable self-supporting nature found in the tape, sheet and panel product. In one
embodiment, a chemical alteration can occur which imparts the self-supporting characteristic to
the material. The chemical alterations as well as the structural supports can be effected on the
nanotechnology level.

In another embodiment of the invention, a shrink film layer in a laminate system induces
curvature of the pressure sensitive tape, panels and sheets, which creates the rigidity for the tape,
panel or sheet to be extendable and self-supporting. The shrink film in the laminate system can
induce curvature of the tape, panel or sheet when the laminate system is subjected to heat during
the manufacturing process or after the laminate system is already manufactured. In an

alternative embodiment, the shrink film in the laminate system induces curvature of the tape,
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panel or sheet when a hot melt adhesive is incorporated into the laminate system during the
manufacturing process and the resulting laminate system cools to activate the shrink film layer.

It should be noted that the examples provided describe the pressure sensitive tape in roll
form. However, the form can include various sized pressure sensitive sheets as well as roll form.
Further, the sheet or roll product can be applied by hand or by machine. The examples provided
for materials in tape form are also applicable to materials in sheet or panel form, of varying
widths and lengths. Also, the coatings used on the various materials, in various formats (e.g.
tapes, sheets) can be a pressure sensitive adhesive coating or non-pressure sensitive or other
coating.

Although specific examples have been illustrated and described herein, it will be
appreciated by those of ordinary skill in the art that any arrangement calculated to achieve the
same purpose could be substituted for the specific examples shown. For example, other backing
materials and methods of inducing the required tape curvature could be substituted for the

examples noted above and below.

Brief Description of the Drawings

These as well as other objects and advantages of this invention will be more
completely understood and appreciated by referring to the following more detailed description of
the presently preferred exemplary embodiments of the invention in conjunction with the
accompanying drawings, of which:

Figure 1 depicts a roll of pressure sensitive tape that is an embodiment of the instant
disclosure, wherein the curvature of the length of tape is evident;

Figure 2 illustrates a side view of the layers of an embodiment of the tape of the
disclosure;

Figure 3 illustrates the various laminates created during the process of manufacturing a
tape that is an embodiment of the instant disclosure;

Figure 4 illustrates an example of the manufacturing equipment;

Figure 5A illustrates a flat tape strip and Figure 5B illustrates an arced strip of tape;

Figure 6 illustrates a tape length under uniform pressure;

Figure 7 illustrates the deflection of a length of tape;

Figure 8 illustrates longitudinal curvature of a tape or sheet;

Figure 9 illustrates a tape length bending under uniform pressure;
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Figure 10 represents a table of materials that can be used in tape, sheet and panels, and
certain characteristics of the materials;

Figure 11A illustrates the undeformed transverse curvature of a length of material of the
invention and Figure 11B illustrates the deformed longitudinal curvature (hinge/hinging) of
material of the invention;

Figure 12 is a chart illustrating bending moment effect on the straight region and hinge-
like region of material of the invention;

Figure 13A illustrates an arced sheet material of the invention and Figure 13B illustrates
edge bending moments resulting in a substantially flattened sheet material of the invention;

Figure 14A shows a side view of an elongate material in theoretic extended posttion and
real extended position;

Figure 14B shows a side view of the elongate material of Figure 14A when stabilized
against collapsing, bending, curling and the like by practice of the technology of the present
application;

Figure 14C shows a view along the length of the elongate material of Figure 14A when
stabilized against collapsing, bending, curling and the like by practice of the technology of the
present application; and

Figure 14D is the lengthwise perspective view of an arched elongate, flexible element.

While the invention is amenable to various modifications and alternative forms, specifics
thereof have been shown by way of example in the drawings and will be described in detail. It
should be understood, however, that the intention is not to limit the invention to the particular
embodiments described. On the contrary, the intention is to cover all modifications, equivalents,
and alternatives.

Detailed Description of the Invention

The invention is described below using an adhesive tape as an example; however other
embodiments of the invention, at least as noted above, are contemplated. As illustrated in Figure
1, the pressure sensitive tape 10 is formed on a roll and when extended from the roll, a cross
section 13 of the tape length or strip 12 defines a curvature 100. The extended length 12 does
not curl or coil on itself. The pressure sensitive adhesive is coated on a first surface 14 of the
tape 10 and, optionally, a release coating is coated on the second surface 16 of the tape 10. A
certain extendable rigidity is imparted to the tape length 12, while the tape 10 remains flexible

and generally conforms to the surface to which it may be affixed.
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Referring to Figure 2 a side view of the pressure sensitive tape 10 is depicted in an
embodiment of the invention, with the components comprising the tape separated into layers.
Here, one layer of the tape 10 is a backing material 20, one layer is a pressure sensitive adhesive
30, one layer is a shrink film 40, and another layer is pressure sensitive adhesive 32. The
pressure sensitive adhesive 30, 32 can be the same pressure sensitive adhesive or two different
pressure sensitive adhesives. In addition, the backing material 20 has a release agent or coating
50 coated on a first surface 22 of the backing material 20, and the pressure sensitive adhesive is
coated on a second surface 24 of the backing material 20. In this embodiment, the pressure
sensitive adhesive 32 coated on the shrink film 40 is the pressure sensitive adhesive 32 that is
exposed during usage and adheres to the desired surface.

Various materials can be used to manufacture the tape of the instant disclosure. For
example, the backing material of the tape or sheet, dependent upon use, can be selected from
materials such as paper, vinyl, polypropylene, polyethylene, polyethylene terephthalate,
polycarbonate, polyester, and other such plastic films, cloth, and the like. The pressure sensitive
adhesive can be in the form of a water base, solvent base, or hot melt adhesive. The choice of
adhesive will take into consideration the equipment used to apply the adhesive, the materials
comprising the tape or sheet, the end use for the tape or sheet, and the required performance of
the adhesive, such as tack, permanence, removability, freezability, and so on. The adhesive can
be altered prior to its application to the awaiting film to create the mechanism for imparting
rigidity to the sheet or tape or, alternatively, the film itself can be altered prior to receiving the
adhesive, for example, the film can be creped or have diagonal cuts made into the film. Various
release agents or coatings can be used, such as a silicon coating, stearato chromic chloride,
polysteric carbonate, and other release agents well known in the art. In the particular example
provided below, a shrink film is used as part of the tape laminate to impart the desired curvature
in the tape length. The material can also be used for producing a sheet or panel. The shrink film
can be selected from the group comprising polypropylene, polyethylene, polyolefin, polyvinyl
chloride, and other such films.

In an alternative embodiment, the pressure sensitive adhesive tape shown in Figures 2
and 3 does not contain a release coating 50 or 150 coated on a first surface of the backing
material 20 and 120, respectively. In this alternative embodiment, the pressure sensitive
adhesive 132 is chosen such that it is easily released from the backing material 20 and 120 when

the pressure sensitive tape is wound into a roll configuration.
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In another alternative embodiment, the pressure sensitive adhesive tape shown in Figures
2 and 3 contains the shrink film 40 and 140 between the release coating 50 and 150 and the
backing material 20 and 120, respectively. In this alternative embodiment, the pressure sensitive
adhesive 30 and 130 is located between the shrink film 40 and 140 and backing material 20 and
120, respectively, and the pressure sensitive adhesive 32 and 132 is now in direct contact with
the backing material 20 and 120, respectively.

In still another alternative embodiment, the pressure sensitive adhesive tape shown in
Figures 2 and 3 also contains a graphic, decal or wording, which may be printed on the backing
material 20 and 120 or contained on another intermediate layer.

The pressure sensitive adhesive tape 10 shown in Figures 2 and 3 can be manufactured
utilizing a system including a CLS 300 slot die-coater, a May coater and an Acumeter PG 10
melter. Other such equipment capable of coating a backing with adhesive and winding rolls of
material is also contemplated. The pressure sensitive adhesive that is used to coat the substrate
can be a permanent pressure sensitive adhesive or a removable pressure sensitive adhesive, and
can come in various forms, such as water based adhesive, hot melt adhesive, solvent based
adhesive. The instant example pressure sensitive tape was manufactured using a hot melt
adhesive, producing a permanent pressure sensitive tape. The hot melt adhesive was heated to
between 275°F — 325°F in the melter. However, other temperature ranges are contemplated
dependent upon the adhesive used and the backing used.

A prototype of the embodiment of Figures 1 through 3 was fabricated as an example. A
polyester film, for example, Mylar® film, was utilized as the backing material. As noted above,
various cloth, paper, film and/or foil backings can be used. The polyester film backing 120 is
coated with a release coating 150, such as a silicon release coating, on a first surface 122 of the
polyester film 120. The polyester film 120 may come with the silicon coating 150 already
applied to the first surface 122. The polyester film 120 in this particular example was 2 mm
thick, however the polyester film 120 can range from approximately Imm to 10mm, although
other thicknesses outside of this range are contemplated.

Figure 4 depicts the coating equipment used to manufacture the prototype. The polyester
film 120 was placed on unwind #1 of the coater. The pressure sensitive hot melt adhesive was
melted in the Acumeter melter and applied to a second surface 124, the non-coated surface, of
the polyester film 120, at a coating speed of approximately 20-30 feet/minute. The pressure
sensitive adhesive coating 130 was applied to the polyester film 120 at a thickness of

approximately 1mm.
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The shrink film 140 was placed on unwind #2 and was laminated to the pressure sensitive
adhesive 130 coated side of the polyester film 120 laminate 70 at the nip roller apparatus at
approximately 30 psi and rewound, forming a roll wherein the layers of the laminate 80 comprise
a silicon coating 150, polyester film 120, pressure sensitive adhesive 130, and shrink film 140.
A silicon coated kraft paper liner 160 was mounted on unwind #1 and the silicon coated side 162
of the kraft paper liner 160 was coated with pressure sensitive adhesive 132. The pressure
sensitive adhesive 132 was a hot melt adhesive, melted in the Acumeter melter, and applied to
the silicon coated surface 162 of the kraft paper liner 160. The roll of laminate 80 comprising
silicon coating 150, polyester film 120, pressure sensitive adhesive 130, and shrink film 140 was
positioned on unwind #2 and the pressure sensitive adhesive layer 132 of the kraft paper liner
160 laminate was mated to the shrink wrap surface of the polyester film laminate 80. This new
laminate 90 comprises a silicon coating 150, polyester film 120, pressure sensitive adhesive 130,
shrink film 140, pressure sensitive adhesive 132, silicon coating 150, and kraft paper liner 160.
The rolls of laminate 90 can be slit into the desired tape diameter.

The kraft paper liner 160 was removed, leaving behind the laminate 95 comprising a
silicon coating 150, polyester film 120, pressure sensitive adhesive 130, shrink film 140, and the
pressure sensitive adhesive 132. In roll or stacked sheet form, the pressures sensitive adhesive
132 is in contact with the silicon release coating 150 on the polyester film 120, and thus forms a
roll of pressures sensitive tape 10 or stack of pressure sensitive sheets. The roll or sheets can
then be subjected to heat, at a temperature of approximately 300-350°F for 5-10 seconds, thus
activating the roll or sheets and imparting the desired curvature or arc 100 to the laminate 95.
The cross-section 13 of the tape 10 can flatten laterally while configured in the roll of tape 10 or
stacked sheets. However, for example, when a length or strip 12 of tape is pulled from the roll of
tape 10, the curvature or arc 100 is present in the cross-section 13 of the length of tape 12. The
curvature of the tape strip 12 cooperates with the materials of the strip of tape 12 such that the
strip of tape 12 does not coil or curl on itself and extends from the edge of the roll of tape 10. In
this example, the tape can extend at least 12 inches to 18 inches with greater lengths being
possible.

In an alternative embodiment, the activation of the roll of tape 10 can occur in line,
instead of after the roll of tape 10 is formed. The laminate 95 comprising silicon coating 150,
polyester film 120, pressure sensitive adhesive 130, shrink film 140, pressure sensitive adhesive
132 can be subject to heat, such as with a heat roller, heated bar, radio frequency, pass-through

oven, microwaves, gamma radiation, infrared radiation, and the like. For example, the roll of
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laminate tape can be placed on unwind #1 of the coater of Figure 4, and the heat/radiation source
can be placed in-line. The tape 10 passes over or through the heat source, thus inducing
curvature 100 in the tape 10, and then the tape is rewound into a tape roll. The tape lays flat on
the roll, but when a strip of tape 12 is pulled from the roll edge, the tape 10 rigidly extends from
the tape roll a certain length without coiling or curling upon itself. Although the tape strip 12
extends rigidly from the tape roll, and is self-supporting, the tape remains flexible and able to
conform to an applied surface. Although the example has been provided for producing tape, a
similar process is used to produce sheets or panels of similar material that also have the property
of being self-supporting, yet flexible.

Referring to Figures 5A and 5B, respective cross-sections of a flat tape or sheet 92 and an
arced tape or sheet 94 are depicted. Although not wanting to be bound by any particular theory,
the arc shape 100 or radius 96 of the arced tape or sheet 94 possesses a certain stiffness or
rigidity that is imparted to the strip of tape 12. The stiffness of the tapes or sheets 92 or 94 about
an X axis or y-axis is proportional to the second moment of inertia I of the cross-section 13. In
the instance of the flat tape or sheet 92, the stiffness of the tape or sheet 92 about the y axis is
substantially greater than the stiffness about the x-axis; thus, the tape or sheet 92 resists
deflection about the y-axis to a greater extent than about the x-axis. For the arced tape or sheet
94, the stiffness about x-axis is greater than the stiffness of the flat tape or sheet 92 about the y-
axis resulting in a more rigid length. While the stiffness of the arced tape or sheet 94 about the
y-axis may be diminished somewhat relative to the flat tape or sheet 92, the overall stiffness of
the arced tape or sheet 94 is generally more self-supporting.

One embodiment of the invention is represented by tape lengths that are self-supporting
and are able to extend beyond the tape roll or beyond the end of a tape applicator without
additional mechanical support. A panel or sheet of material of the invention can also be
configured to behave similarly, for self-support when extended. ~ Although not wanting to be
bound by any particular theory, the following is a general description of parameters affecting the
self-supporting extendability of a tape or sheet of the invention. Referring to Figure 6, the
deflection of a length of tape 200 extending from the end of a tape dispenser can be
approximated as a cantilever beam having a length L extending from a fixed support 212. For a
cantilever beam, the shear force V is represented by the formula V= -gqx and the bending moment
M is represented by the formula M = -qx*/2, where q represents a uniformly distributed load over
the length L (i.e. the weight of the tape in force per unit length) and x is any point along the axis

of the length of tape 200 relative to a free end. The maximum values of the sheer force and
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bending moment occur at the fixed support 212 where x=L, Viax = -qL and Myax = -qL*2. The
bending moment is when a structural element, such as the tape 200 or beam, bends. The
deflection at any section of the beam/tape, as shown in Figure 9, is given by
y = (qx*/24E]) (x> + 61* — 41x),

and the maximum deflection is found by Smax = q1*/8EL

The Euler-Bernoulli beam theory provides a means of calculating the load-carrying and
deflection characteristics of beams. The relationship between the beam’s deflection and the
applied load can be represented by the Euler-Bernoulli equation

&*ox” (Bl Swoxd) = w
The curve u(x) describes the deflection u of the beam at some position x.
w = a distributed load (force/unit length)
E = Young’s modulus (modulus of elasticity; ratio of stress to strain)
= the second moment of area or second moment of inertia.

El 8*w/0x* = w(x) describes the deflection of a uniform, static beam.

u is the deflection; du/dx is the slope of the beam; EI dPu/ox” is the bending moment of the beam;
and -8/0x (EI &*w/dx%) is the shear force in the beam.

The bending moment and the shear force cause stresses in the beam. Shear force stresses are
minimal in comparison to bending moment stresses, unless the beam is a stocky (short and thick)
beam. The tensile stress of the beam can be expressed by the equation

6 = Mc/I - Ec 8u/0x’
c is the distance from the neutral axis to a point of interest; c is a position along u
M = the bending moment

When the tensile stress is greater than the yield stress of the material, failure in bending
will occur. The equation implies that bending of positive sign will cause zero stress at the
neutral axis, positive (tensile) stress is at the top of the beam and compressive stress is at the
bottom of the beam; the maximum stress will be at the top surface and the minimum stress will
be at the bottom surface.

In the embodiment of a length of tape being dispensed from a tape dispenser, the tape can
be likened to a cantilever beam. The length of the tape can be assigned a value, L, and this is the
length from the dispenser, where the dispenser x-coordinate is 0. The boundary conditions for
the cantilever beam that is completely fixed at one end (deflection and slope at fixed end are both
0) and completely free at the other end (shear force and bending moment are both zero at L;

assuming El is a constant) are:
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ul x=0=0 ou/ox| <=0 = 0 at the fixed end; and
Fu/ox? 1. =0 and Ju/dx’| x =0 at the free end.

The second moment of area or second moment of inertia is used to predict the material’s
resistance to bending and deflection. A high second moment of inertia in a material or beam
indicates a propensity not to bend or deflect.

I, = | y2 dA where

I, = the second moment of inertia about the x-axis

dA = the elemental area

y = the perpendicular distance from the x-axis to the element dA.

In the example of an extension of tape, the normal stress in the tape extension due to
bending is 6 = (M/I) y where
M = bending moment
I = second moment of inertia about the x-axis
Y= the perpendicular distance to the centroidal x-axis.

A representation of the curvature of the length of tape of the example, where the tape
extends from the tape dispenser is shown in Figure 7. Here, d6/ds = -k = 1/p, where the
curvature k¥ = l/radius of curvature. Curvature is the measure of how sharply a beam, here, the
tape, is bent. As load is increased, amount of bending increases and the radius of curvature
becomes smaller. The curvature can also be expressed as k¥ = M/EI; curvature = bending
moment/flexural rigidity.

Flexural rigidity is the measure of the resistance to bending; the larger the flexural
rigidity, the smaller the curvature for a given bending moment. Hence, dependent upon the
various materials used for the tape, the tape’s curvature and the bending moment of the tape are
related such that, for a given bending moment, a small curvature (x) is coupled with a larger
flexural rigidity; and a larger curvature (k) is coupled with a smaller flexural rigidity.

Young’s modulus of elasticity (E) is a measure of the stiffness of a material, and can be
represented by the ratio of stress/strain, and is measured in pascals or psi. E = o/e =F/A¢/ AL/Lg
=F Lo/A¢ AL, where;

F = force applied to the object

A= cross sectional area through which force is applied
AL = amount by which the length of the object changes
L, = original length of object
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Hence, the modulus of elasticity (E) of the tape, decal, or other material can be
calculated, thus differentiating the various materials that can compose the tape or sheet of the
invention. The tapes and sheets can comprise various combinations of backing materials, shrink
materials, films, and so on, so that the E value can be tested and calculated for each combination,
and ranges of values developed within which typical tapes and sheets or panels will fall. The
same process can be conducted for embodiments of the invention other than tapes; for example,
decal sheets or vinyl graphics panels.

Some (E) and tensile stress values for materials that can be incorporated in a tape or sheet
product are noted in Figure 10. The modulus of elasticity (E) can be determined experimentally
from the slope of a stress-strain curve, created during tensile tests conducted on a sample of the
material. Young’s Modulus, E, allows the behavior of a material under load to be calculated;
and the E value can be used to predict when a material will buckle or hinge under compression.
At some point the deflection of the material (e.g. tape) will be overcome, and instead of
deflecting, the material (e.g. tape) will buckle. The energy method is one method of
approximating maximum buckling load, especially for non-columnar shapes. To calculate the
maximum buckling load, two equations are used;

Aimer = EI2 J(Wee(x))* dx and  Aouter = Perit/2 J(wi(x))* dx; where w(x) is the displacement
function and subscripts “x” and “xx” refer to the first and second derivatives of the displacement.
Energy conservation results in Ajnper = Aouter OF El2 | (wxx(x))2 dx =Pgi/2 | (w,((x))2 dx.

However, the shape of the tape length along the x-axis counteracts the tendency of the
tape length to deflect, and eventually to hinge or buckle. The curvature of the tape sets-up a
tension so that the tape does not deflect or buckle at the points predicted by the Euler-Bernoulli
beam equations or the Timoshenko beam equations.

The face of the sheet or tape along the x-axis is represented in Figure 8, wherein the sheet
or tape is curved. As a result of the curvature, that is, the convex/concave configuration, the
tape, or other such structures (e.g. sheets) is capable of extending from a tape dispenser or roll
for an extended length without buckling, or in the instance of tape, coiling, curling, or
prematurely falling. In the instance of larger panels, for example, decals or vinyl graphic panels,
the decals and panels extend in such a manner that they do not buckle at the point that panels and
sheets not incorporating the instant invention generally buckle or deflect.

An optimal curvature of the concave configuration of the tape length is an important
point to ensure extended self-support of the tape, decal, graphic panel, or other such material or

product.
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Referring to Figure 8, the tape has two longitudinal central sections and two longitudinal
side sections where the curvature of the side sections is not as great as the curvature of the
central section of the tape. The tape has a slope parameter D and a length parameter L where C
= 2 (Sit; + Sat)/W where W is the width of the tape (flattened) and S; is the arc length of the
center section of the tape and S; is the arc length of the side sections of the tape; t; is the slope of
the central section of the tape and t; is the slope of the side sections of the tape and H is the
thickness of the tape.

As noted above, each of the side segments of the tape has a curvature that is less than the
curvature of the central segment of the tape. Hence, the tape forms a concave structure; a
trough-like shape. This concave structure of the tape, along with the tape materials, is
instrumental in maintaining the extendable self-supporting configuration of the tape. The radius
of the central segment curvature is designated R;, with a radius angle 2a; and the radius of each
side segment curvature is designated Ry, with a radius angle B. If the radii R, of the central
segment are extended, they intersect at point Q;, the center of a circle with radii R;. Similarly, if
the radii R, of a first side segment are extended, they intersect at a point Qo, the center of a circle
with radius Ry. The circle formed by the radii R3 of a second side segment form a circle with a
radius of R,, and a center of Qs, as shown in Figure 8.

The two radii R, associated with the first side segment define an arc AB (202), with a
length of S;. The radii R1 associated with the central segment, and a projecting angle o define
an arc BC (204) with a length of S;. Further, the width from A to B is defined as W; and the
width from B to C is defined as W5. The height from A to B is defined as H; and the height from
B to C is defined as H,. The total width of the tape is defined as W. A chord 206 connecting
points A and B is shown in Figure 8 and defined as t; (the tangent), where t; = H;/W; = tan ;.
Further, a chord 208 connecting points B and C is shown in Figure 8 and is defined as t;, where
t, = Hy/W5 = tan v;. Therefore, the arc length from A to B can be expressed as S; = Ruf; and the
arc length from B to C is expressed as S, = Rja. Further, the width of the tape can be expressed
as 2 (S; + S;). The slope of the line AC can be expressed as D = 2(S;t; + Sto)/W.

Examples of the self-supporting tape or sheet are measured to determine the various
parameters as described above. Based upon these measurements, the ratio of the slope of line
AC (value D) is determined. The ratio of L/D, where L is the length of tape that is self-
supporting for that particular D value is calculated for each sample. The length L is correlated to
the value of the slope D, so that the ratio of L/D, at various values of D is predictive of the self-

supporting length L. In the above samples, the value of the thickness of the tape is held constant.
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However, in additional examples, the thickness of the tape can be varied, to determine the effect
of the thickness of the tape on the self-extending length L. Further, the ration of W/D can be
calculated to determine the width parameter of the self-supporting tape.

The transverse curvature of the tape or sheet increases the second moment of inertia,
improving the bending performance of the tape or sheet. The transverse curvature of the tape or
sheet also imparts hinge-like behavior to the tape length or sheet. When a bending moment M is
applied to the end of, for example, the tape, the tape exhibits elastic deformation, and when the
bending moment M is removed, the tape returns generally to its original configuration. Once a
critical load on the tape end is reached, the tape behaves like an elastic hinge, and buckles. A
constant force is required if the deformation is to be increased. The materials composing the
tape or sheet, and the degree of transverse curvature of the tape or sheet, affect the magnitude of
the load needed to induce the hinge-like effect in the tape or sheet. This effect can by described

by the equations
r= ‘\/ (D*n/ D*zz) R and My = D22/ R

D*;; represents the components of the reduced flexural matrix of the laminate, R and r are the
undeformed transverse curvature and the deformed longitudinal curvature of the tape or sheet, as
shown in Figure 11. The value Dy; is a component of the flexural matrix and My is the moment
that has to be applied to a flat sheet to produce the curvature ky =1/R. A chart in Figure 12
shows, diagrammatically, the effect of applying bending moments at the end of the tape.

Referring to Figure 13, generally, likely, the tape or sheet flattens prior to buckling,
creating the hinge in the tape or sheet. The tape or sheet is flattened by applying edge bending
moments per unit length Mix and My, such that kj = kiy = 0. The stress o in the tape or sheet is a
result of the imposed change of curvature in the x direction and the stress oyy is due to Poisson’s
ratio effects.

ol = - (VE/ 1-v2) zkox ox=-(E/ 1-v2) zkox
z is the distance from the mid-surface of the tape or sheet; E is Young’s modulus and v the
Poisson’s ratio of the material.

The tape or sheet elastically flattens when the cross-section cannot support the load on
the tape or sheet. A thicker tape or sheet, or a smaller radius (i.e. deeper trough in the curvature)
can increase the second moment of inertia, working to improve self-supporting extendability by

improving bending performance.
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The hinge effect as it relates to the sweep angle of airplane wings is discussed in The
application of residual stress tailoring of snap-through composites for variable sweep wings by
Mattioni et al. in 47" AIAA/ASME/ASCE/AHS/ASC Structures, Structural Dynamics, and
Materials Conference 1-4 May 2006, Newport, Rhode Island and the “snap-bracelet”
configuration of a coil wherein the transverse curvature in the extended configuration and
longitudinal in the coiled configuration have equal signs is discussed in Bistable prestressed
shell structures by Kebadze et al in the International Journal of Solids and Structures 41 (2004)
2801-2820, and both references are herein incorporated by reference.

The above described analysis is extended to self-sustaining sheets and panels, wherein
the value of the length and width of the self-supporting sheet or panel can be determined using
the above methodology.

A non-limiting list of various types of articles (especially elongate articles) with which
the present technology may be most advantageously practiced includes films, tapes, sheets,
labels, liners, rolls of film and sheets, tear-apart sheets, rolls, films (e.g., with tear lines between
segments) and the like. The only overriding desirability for the selection of an article with which
to use the present technology is that when the article is supported in an extended position, it is
subject to an amount of deflection, bending, curling, rotation, torquing, collapse or other
alteration from a desired position by the actions of gravity, air pressure, electrostatic charging,
magnetic fields or any other force that alters the shape and alignment of the article with respect
to itself. The concept of “with respect to itself” means that it is the structure of the article itself
that changes, and not merely its external alignment. For example, a thin (e.g., 0.05 micron)
magnetically susceptible film when placed in a location within a 1 Tesla field perpendicular to a
surface of the film, while secured at one end of the film, will deflect in a direction parallel to the
film. A 0.5m thick iron rod secured at one end in the same field will not show any significant
deflection because of its own strength, but if the secured end of the rod is released, the rod will
strongly move relative to its original location. The first movement of the film is a movement of
one section of the film with respect to itself, the lack of deflection of the secured rod is a lack of
significant deflection with respect to itself, and the movement of the entire unsecured rod is a
movement with respect to the environment. The degree, quality and types of these changes will
be discussed more thoroughly herein.

Each material will have its own properties (strength, flexibility, Young’s modulus,
elasticity, brittleness, etc.) that will impact individual characteristics of deflection in response to

external forces. Any specific universal range of dimensions and properties for use within the
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present invention requires some discretion within the exercise of a normal range of skill by the
ordinarily skilled structural engineer that is not undue experimentation to determine what articles
and materials are most desirable for use with the practice of the present technology. In its
simplest terms, where forces acting on an article cause more internal deflection than is desired
for its intended use, the technology described herein should be used to reduce the amount of
internal deflection that the article is undergoing in its intended use.

Consideration of Figures 14A, 14B and 14C will assist in an understanding of the present
technology.

Figure 14A shows a side view of an elongate material 14a in theoretic extended position
14b and real extended position 14c. The material 14a has a thickness 14d. The thickness 14d
and the degree of effects of forces on the internal structure and internal deflection of the material
14a are somewhat material dependent and force dependent, but all materials, if properly
dimensioned, will be subject to deflective forces and likely will deflect to some degree. Because
of a desire to simplify the description of these effects, two different types of film material will be
discussed, a polyethyleneterephthalate film and a magnetically susceptible steel sheet. Because
of the respective inherent physical properties of the two different materials, the two articles (the
film and sheet) will behave differently under different forces.

Again referring to Figure 14A, a first description will relate to the effects of forces on a
film or sheet material 14a. The sheet material formed of polyethylentterephthalate or metal foil
in a perfect state (in a vacuum, freer of gravitation and in an otherwise force-free environment)
would have a perfectly linear appearance as in 14e, unless constructed to have a different shape.
No exact thickness of the material 14a is specifically identified, but the sheet materials most
benefitting to practice of the present technology are likely to have dimensional thicknesses for
polymers of between 0.00lmm and 2mm, and possibly most polymeric commercial elements
would have thicknesses between 0.001 and 1.0mm, between 0.002 and 0.8mm, or between 0.005
and 0.5mm or between 0.005 and 0.10mm. Material 14g shows the impact of an intermediate
strength perpendicular force against the sheet material and certain identifiable characteristics can
be observed that will be used in describing types and degrees of results on the sheet material by
forces.

The dimensions of the stabilizing film or sheet material or elements may be provided in a
range of dimensions that may be similar to the range provided for the underlying layer. This
does not mean that the two layers must be present together with similar dimensions in thickness

or length, but that the general range for each may be approximately the same. For example, the
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underlying film may be 0.005mm thick and the stabilizing film may be 0.5mm thick. Similarly,
the addition of a 0.08mm film to a 0.5m underlying film may add just enough effects to reduce
undesired deformation in the 0.5m underlying film.

End 14h is supported, with an original orientation of the sheet material 14a in a position
parallel to the ground. Upon being subject to the perpendicular downward force, the
unsupported end 14f moves down and the sheet material curves, being supported by internal
forces. The degree of curvature can be estimated by the radius of a solid surface to which the
curve can conform. For example, with very slight deformation (slight curvature) the sheet
material could conform to a larger radius solid surface, such as a solid surface with a 100m
radius. This would be a very slight observable curvature, but the measurement clearly defines
the degree of curvature to one skilled in the art. The greater the force and/or the less internal
strength of the sheet material, the greater the amount of curving and the smaller is a radius of a
solid surface to which the sheet material would conform. For example, with an intermediate
force, the conforming solid surface diameter (CSSD) could be 3-10 meters. Stronger forces
and/or lesser internal strength could produce CSSD for the sheet material in ranges of 1-3m,
0.20-1m, and even cause inelastic deformation and permanent bending in the sheet material. The
curvature may be measured as points intermediate the length of the sheet material, as ends of the
sheet material will tend to retain as much linearity as possible. Measurement of the curvature
(CSSD) at the middle of the bend of sheet materials (e.g., See FIG. 14B, 14k), extending
outward 5-10% (e.g., 5-10mm, 10-20mm, etc.)of the effective length of the sheet material can
give a reasonable estimate of the degree of bending and the resistance to bending of the sheet
material. In the practice of the present technology, the addition of the stabilizing effects of the
present technology should be able to change the CSSD of a film or sheet material by increasing
the CSSD by at least 5% and preferably at least 10% under the same force conditions as
measurement of the untreated material. An angle 14m between the normal position 14n of an
unforced element and the perpendicular center or curvature line 140 is another basis for
measuring deflection. One measure of a degree of improvement in performance is a degree of
reduced curvature as measured by an increase in angle 14m between an unstabilized sheet or film
and a stabilized sheet or film. Looking at FIG. 14C, it can be seen that the greater the angle
14m, the less deformation that appears in the sheet or film.

A measure of a degree of improvement according to practices of the present technology
can be alternatively described in terms of the increase in angle 14m. The increase may be

measured in relative terms (percentages) or in terms of absolute degrees of increase in angle
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14m. For example, a non-stabilized sheet or film may have an angle 14m of Y° and improved
stability may be measured as increases in angle 14m of, for example, at least 5%, at least 10%, at
least 15%, at least 20 or at least 25%, or at least 4°, at least 5°, at least 8°, at least 10°, at least 15°,
at least 20V, and the like.

Similarly with respect to stabilizing films or sheets by adding longitudinal arching as
shown in Figure 14D, by decreasing the CSSD of the arch 15b, the material 14 is stabilized
against longitudinal bending. Again, the degree of change imposed to effect deformation
reduction can be measured in absolute or relative changes in CSSD or the angle of deformation
14m in a manner similar to that used in FIG. 14B. As the CSSD nominally begins with an
infinite Diameter or radius for a flat material 14a, a convenient method of measuring CSSD is to
assume an artificial maximum CSSD, such as 1000m and measure all changes from a flat surface
using that 1000m artificial starting point as a measurement, especially for relative changes.
Using a different artificial starting point will not change the import of the measurement of the
changes. A change of at least 5%, at least 10% or at least 20% in the angle or the CSSD is
desirable. When the CSSD is larger, the absolute change in the diameter or radius must be
larger, and when the CSSD diameter is smaller, the absolute change may likewise be smaller to
effect the desired stabilization against deformation. That is, with the CSSD at the nominal
1000m flat starting point, a change in the CSSD of at least 50m or at least 100m may be needed,
while with a CSSD of 10m, a change of 0.5m or 1.0 meter can be sufficient to improver
stabilization.

Figure 14C shows a side view of the elongate material of Figure 14A when stabilized
against collapsing, bending, curling and the like by practice of the technology of the present
application. As can be seen, the CSSD has been significantly increased (the conforming radius
or Diameter has increased in size) and the curvature reduced. The reduction in curvature can
have been effected by any of the strengthening means discussed herein, but is shown with an
elongate element 15a (strip or sheet) lengthwise on the material.

The term “shrink” film has been used herein. That tends to be a term of art, well
understood in the film industry, but an example of such materials and functionality will be
described herein. A shrink film is a polymeric film (continuous or discontinuous) that can be
treated (heat, radiation, UV, IR visible light, sonic vibration, tension, solvents, activating liquids,
etc.) to cause the film to shrink, decrease in size along one dimension, by at least 1% when
treated. Preferably the film can have its shrink (dimensional change) controlled in the shrinking

process. Only so much shrink as is necessary to stabilize the degree of deformation needed
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should be easily controlled. The shrink activating technique should also not adversely impact the
underlying sheet material. For example, if the underlying film is polyvinyl chloride, shrinking
should not require an amount of UV exposure that would cause the PVC film to yellow.
Similarly, solvents or liquids should not be used to shrink the stabilizing film where the solvent
would damage the underlying film.

Curvature provides another basis for consideration of practicing technology according to
the present disclosure. Figure 14D shows a view along the length of the elongate material of
Figure 14A when stabilized against collapsing, bending, curling and the like by practice of the
technology of the present application. By adding more curvature to the cross section of the
material, an internal structural arch 15b is built into the film so that the material resists bending
in a line perpendicular to the arch. A longitudinal reinforcing/stabilizing segment 15d is also
shown. A discontinuous stabilizing strip 15¢ is also shown. One or more discontinuous strips
may be provided, or a continuous strip/film/overlay (not shown) may be provided.

One general type of process that can be performed in the practice of the present
technology can be described as a method of reducing deformation of an article during use. The
method could be performed by first performing a process with an article; identifying
deformation in the article during the process from forces that cannot be removed from an
environment in which the process is performed; attaching a removeable (or permanent)
stabilizing layer to the article such that the removeable (or permanent) stabilizing layer provides
stabilization against deformation caused by the forces during the process; performing the process
with the article while the stabilizing layer is attached to the article; and after completion of the
process, if necessary or desirable, removing the stabilizing layer.

Although the effects of forces, especially gravitational and air pressure forces on elongate
elements that cause changes in their position relative to an ideal position (e.g., parallel to the
ground or parallel to specific surfaces and articles, slightly angled to the ground or with respect
to specific surfaces and articles) are dependent upon the natural resistance of the elongate
elements to changes imposed by those forces, the practice of the present technology is useful on
a wide range of materials, shapes and sizes.

Although specific examples have been illustrated and described herein, it will be
appreciated by those of ordinary skill in the art that any arrangement calculated to achieve the
same purpose could be substituted for the specific examples shown. This application is intended
to cover adaptations or variations of the present subject matter. Therefore, it is intended that the

invention be defined by the attached claims and their legal equivalents.
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CLAIMS

1. A pressure sensitive tape comprising:

a laminated material having an axial length and a longitudinal width;

the laminated material having a substrate material layer having a first surface and a
second surface, a first pressure sensitive adhesive layer, a shrink film layer having a first surface
and a second surface, and a second pressure sensitive adhesive layer, wherein the first pressure
sensitive adhesive layer is disposed between the second surface of the substrate material layer
and the first surface of the shrink film layer, and the second pressure sensitive adhesive layer is
disposed on the second surface of the shrink film layer; and

at least a portion of the axial length of the pressure sensitive tape having a longitudinal

curvature about the longitudinal width.

2. The pressure sensitive tape of claim 1 wherein the axial length of the pressure sensitive

tape is capable of being wound and stored in a roll.

3. The pressure sensitive tape of claim 2 wherein the second pressure sensitive adhesive
layer is adapted to release from the first surface of the substrate material when a first extendable
portion of the pressure sensitive tape is unwound from the roll, the first extendable portion of the

pressure sensitive tape being substantially straight in an axial direction.

4. The pressure sensitive tape of claim 3 wherein the axial length of the pressure sensitive
tape wound and stored in a roll has a laterally flattened configuration and the first extendable

portion has the longitudinal curvature.

5. The pressure sensitive tape of claim 1 wherein the substrate material layer is selected
from the group consisting of paper, vinyl, polypropylene, polyethylene, polyethylene

terephthalate, polycarbonate, a plastic film, cloth, and cellulose nanofibrils.

6. The pressure sensitive tape of claim 1 wherein the first pressure sensitive adhesive layer
and the second pressure sensitive adhesive layer is selected from the group consisting of a water

base adhesive, a solvent base adhesive, and a hot melt adhesive.
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7. The pressure sensitive tape of claim 6 wherein the first pressure sensitive adhesive layer
and the second pressure sensitive adhesive layer are comprised of the same pressure sensitive

adhesive.

8. The pressure sensitive tape of claim 1 further comprising a release coating disposed on

the first surface of the substrate material layer.

9. The pressure sensitive tape of claim 8 further comprising at least one marking on the

substrate material layer that is visible through the release coating.

10.  The pressure sensitive tape of claim 8 wherein the release coating is selected from the

group consisting of silicon, stearato chromic chloride, and polyesteric carbonate.

11.  The pressure sensitive tape of claim 1 wherein the substrate material layer is creped.

12.  The pressure sensitive tape of claim 1 wherein at least one layer of the laminate contains
a plurality of slits.

13.  The pressure sensitive tape of claim 1 wherein the substrate material layer has a thickness

in the range of about 2 millimeters to about 10 millimeters.

14. A method for manufacturing self-supporting extendable pressure sensitive tape that does
not coil or curl prematurely upon itself or a receiving substrate, comprising:

providing a laminated material having an axial length and a longitudinal width, wherein
the laminated material has a release coating layer, a substrate material layer, a first pressure
sensitive adhesive layer, a shrink film layer, and a second pressure sensitive adhesive layer,

respectively; and

inducing a longitudinal curvature about the longitudinal width of at least a sub-length of

the axial length.

15.  The method according to claim 14 further comprising winding the pressure sensitive tape

into a roll.
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16.  The method according to claim 14 wherein the step of inducing the longitudinal curvature

is accomplished before the step of winding the pressure sensitive tape into a roll.

17.  The method according to claim 16 further comprising providing a first pre-laminate
portion, providing a second pre-laminate portion, and mating the first pre-laminate portion with

the second pre-laminate portion.

18.  The method according to claim 17 further comprising creating the first pre-laminate
material, wherein the first pre-laminate material is created by providing a substrate material layer
having a coating on a first surface of the substrate material layer; applying a first pressure
sensitive adhesive layer to a second surface of the substrate material layer; and laminating a

shrink film layer to the first pressure sensitive adhesive layer side of the substrate material layer.

19.  The method according to claim 18, further comprising

creating the second pre-laminate material, wherein the second pre-laminate material is
created by providing a paper liner having a release coating and coating the release coating of the
paper liner with a second pressure sensitive adhesive layer, and

removing the paper liner after mating the first pre-laminate material and the second pre-

laminate material to form the laminated material.

20. A self-supporting material comprising:

a laminated material having an axial length and a longitudinal width;

the laminated material having a release coating, a first pressure sensitive adhesive, a
substrate material, a second pressure sensitive adhesive, a shrink film, and a third having a first
pressure sensitive adhesive, wherein the first pressure sensitive adhesive is disposed between the
release coating and the substrate material, the second pressure sensitive adhesive is disposed
between the substrate material and the shrink film layer, and the third pressure sensitive adhesive
is disposed on the shrink film on a side opposite the second pressure sensitive adhesive; and

the longitudinal width having a longitudinal curvature.
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21. A method of reducing deformation of an article during use comprising:

performing a process with an article;

identifying deformation in the article during the process from forces that cannot
be removed from an environment in which the process is performed;

attaching a removeable stabilizing layer to the article such that the removeable
stabilizing layer provides stabilization against deformation caused by the
forces during the process;

performing the process with the article while the stabilizing layer is attached to
the article; and

after completion of the process, removing the stabilizing layer.
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