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This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-23

A textile comprising at Teast one twisted or coiled polymer
fiber actuator operable to reversibly change either the
porosity of at least one single layer of the textile,
textile coloration, or combinations thereof, in response to
a change in temperature or moisture absorption, without
substantially changing either overall textile width or
length.

2. claims: 24-34

A fiber operable to reversibly change at least one fiber
thickness direction in response to temperature, wherein the
fiber comprises a constituent fiber material and at least
one twisted or coiled polymer fiber actuator, and the fiber
has a coefficient of thermal expansion in the fiber
thickness that is at least 2 times greater in magnitude than
the thermal expansion coefficient of the constituent fiber
material, and a textile comprising such a fiber.

3. claims: 35-38

A textile structure comprising at least one twisted or
coiled polymer fiber actuator, and wherein the textile is
operable to reversibly change either the porosity of the
textile, textile coloration, or combinations thereof, in
response to a change in temperature or moisture and the
textile structure further comprises one of the following:
(a) two or more actuating regions that change dimensions
such that a first region subset of the two or more actuating
regions increases in width or length in response to changes
in temperature or moisture absorption, and the increase in
width or Tength of the first region subset is compensated by
a second region subset of the two or more actuating regions
that decrease in width or length in response to changes in
temperature or moisture absorption, such that both the
overall width and overall Tength of the textile does not
substantially change,

(b) at least one actuating region that is operable to change
dimension in response to a change in temperature or moisture
absorption and at least one non-actuating region, such that
the non-actuating regions prevent the textile from
substantially changing either overall width or overall
length, and

(c) at least one actuating region that is operable to change
its area in response to a change in temperature or moisture,
wherein the actuating region comprises at least one coiled
polymer fiber actuator, and does not substantially change
dimension along at least one direction, such that the
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overall textile does not substantially change either width
or length.

4. claims: 39-43

An actuating composite structure comprising an elastomeric
polymer matrix, and at least one twisted polymer fiber
actuator or coiled polymer fiber actuator operable for
reversibly actuating in response to a change in temperature
or moisture uptake, wherein

(i) the composite is operable for reversibly changing
porosity, shape, texture, color, or combinations thereof,
upon exposure to a change in temperature or moisture,

(ii) the twist-spun polymer fiber actuator operates by an
actuation mechanism selected from a group consisting of:
torsional actuation, tensile actuation, and combinations
thereof, and

(iii) the actuation mechanism is operable to cause a
deformation of the composite structure selected from a group
consisting of: torsion, linear dimension change, bending,
and combinations thereof.

5. claims: 44-47

A coiled, twisted polymer fiber that is operable to
reversibly actuate without being torsionally or positionally
tethered, and a textile comprising such a coiled twisted
polymer fiber.

6. claims: 48-61

A twisted or coiled polymer fiber actuator, wherein the
twisted or coiled polymer fiber actuator is operable to
reversibly actuate by changing length, twist or combinations
thereof in response to a change in temperature or moisture
absorption; the twisted or coiled polymer fiber actuator has
a variable property that varies over the length of the
actuator; and the variable property is selected from a group
consisting of coil diameter, coil pitch, fiber diameter,
fiber twist direction, amount of fiber twist, fiber
composition, coiling direction, and combinations thereof,
and a textile comprising such a twisted or coiled polymer
fiber actuator.

7. claims: 62-64

A textile comprising two or more layers of fabric, wherein
twisted or coiled polymer fiber actuators are included as a
filler material between the two or more layers of fabric,
and the textile is operable to change thickness as a
consequence of dimensional changes of the filler material in
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response to a change in temperature or moisture absorption.

8. claims: 65-70

A textile comprising at least two actuating textile
elements, wherein the actuating textile elements comprise
coiled polymer fiber actuators; and the coiled polymer
actuators are incorporated in the width direction of the
textile element such that the actuating textile elements are
operable to reversibly change in width, without
substantially changing length, in response to a change in
temperature or moisture absorption, to reversibly change
textile porosity without substantially changing either the
width or Tength of the textile.

9. claims: 71-75

A method of making a heterochiral coiled actuator having
opposite twist and coiling directions, wherein the method
comprises the steps of: making a homochiral coiled actuator
by twisting a polymer fiber in a first direction; and
reversing the coil direction of the homochiral coiled
actuator by twisting in a second direction opposite to the
first direction to make the heterochiral coiled actuator.

10. claims: 76-89

A method for making a coiled polymer fiber that reversibly
actuates without being positionally or torsionally tethered,
wherein the method comprises the steps of: positionally and
torsionally tethering a coiled polymer fiber; while
maintaining the positional and torsional tethering of the
coiled polymer fiber, thermally annealing the coiled polymer
fiber at a temperature that is above 150°C and below the
melting temperature of the polymer, and after annealing,
removing the positional and torsional tethering of the
annealed coiled polymer fiber, wherein the annealed coiled
polymer fiber can reversibly actuate without being
positionally or torsionally tethered, a coiled polymer fiber
made by said method and a textile comprising such a coiled
polymer fiber.

11. claims: 90-93

A textile comprising at Teast two fabric layers, wherein
each of the fabric layers comprises at least one twisted or
coiled polymer fiber actuator, and the at least one twisted
or coiled polymer fiber actuator is operable to reversibly
change either the porosity of at least one single layer of
the textile, textile coloration, or combinations thereof, in
response to a change in temperature or moisture absorption.
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12. claims: 94-100

A textile comprising two or more layers of fabric, wherein a
twisted or coiled polymer fiber actuator connects at least
two layers so that less than 10% of the Tength of the
polymer actuator is in a fabric layer, and separation
between fabric layers is operable to change in response to a
change in temperature or moisture absorption.
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