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BACKGROUND

Field of the Disclosure

The present disclosure relates primarily to coverings for architectural openings.
Particularly, the present disclosure is directed to embodiments of a roll-up window

covering and related methods and systems.

Description of Related Art

Retractable coverings for architectural openings have assumed numerous forms
over a long period of time. Originally, coverings for architectural openings such as
windows, doors, archways or the like consisted principally of fabric draped across the
architectural openings. Such early forms of coverings evolved into retractable roller
shades, curtains, draperies, and the like wherein the covering could be extended across
the architectural opening or retracted to a top or side of the opening.

An early but still popular form of covering for architectural openings is the
Venetian blind wherein a plurality of vertically extending cord ladders support parallel

horizontally extending slats in a manner such that the slats can be pivoted about their
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longitudinal axes between open and closed positions and the entire blind can be moved
between an extended position wherein it extends across the architectural opening and a
retracted position where the slats are accumulated in a vertical stack adjacent to the top
of the architectural opening.

Vertical blinds are also available which are very similar to Venetian blinds except
the slats or vanes extend vertically and are suspended from their upper ends for pivotal
movement about their longitudinal vertical axes. The entire blind can be extended
across the opening or retracted adjacent to one or more sides of the opening in a
horizontal stack.

However, the current state of the art of Venetian blinds and similar products
continue to suffer from a variety of deficiencies. Embodiments of the present disclosure

provide solutions for these as well as other problems.

SUMMARY OF THE DISCLOSURE

The purpose and advantages of the present disclosure will be set forth in, and be
apparent from, the description that follows, as well as will be learned by practice of
embodiments made in accordance with the disclosure. Additional advantages of the
invention will be realized and attained by the methods and systems particularly pointed
out in the written description and claims hereof, as well as from the appended drawings.

To achieve these and other advantages and in accordance with the purposes of
the disclosure, as embodied and broadly described, in accordance with some
implementations, the disclosure provides a roll-up covering for an architectural
opening. The roll-up covering includes a roller having a first end and a second end and
defining a width between the first end and the second end. The roller preferably defines
a central rotational axis. The roll-up covering further includes a first outer elongate tape
that in turn has a first end, a second end, and defines a length between the first end and
the second end. The first outer elongate tape further defines a lateral width, a thickness
and a first central longitudinal axis between the first end and second end of the first
outer elongate tape, such as along a geometric center of the first outer elongate tape.

The first end of the first outer elongate tape can be attached to the roller such that the
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first central longitudinal axis of the first outer elongate tape is oriented generally
orthogonally with respect to the central rotational axis of the roller.

The roll-up covering further includes a first inner elongate tape disposed
proximate to the outer elongate tape. The first inner elongate tape has a first end, a
second end, and defines a length between the first end and the second end. The first
inner elongate tape further defines a lateral width, a thickness and a second central
longitudinal axis between the first end and second end of the first inner elongate tape.
The first inner elongate tape further defines a plurality of collapsible hinge segments
disposed along the length of the first inner elongate tape. The collapsible hinge
segments are configured to collapse in order to decrease the effective length of the first
inner elongate tape when the first inner elongate tape is rolled up around the roller. The
collapsible hinge segments are further configured to expand in order to increase the
effective length of the first inner elongate tape when the roll-up covering is unrolled
from the roller. The first end of the first inner elongate tape can be attached to the roller
such that the second central longitudinal axis can be oriented generally orthogonally
with respect to the central rotational axis.

The roll-up covering further includes a plurality of slats disposed between and
coupled to the first outer elongate tape and the first inner elongate tape. The slats can
be oriented transversely with respect to the first and central longitudinal axes. The
plurality of slats, first outer elongate tape and first inner elongate tape define a sub
assembly that is configured to be rolled up around the roller, wherein the first inner
elongate tape is located radially inwardly with respect to the first outer elongate tape
when the sub assembly is rolled up around the roller.

In accordance with a further aspect, the sub assembly can be configured to reside
in a collapsed configuration wherein the slats are closed when the sub assembly is
initially unrolled from the roller. The plurality of slats are preferably oriented parallel to
the first inner elongate tape and the outer elongate tape when the sub assembly is in the
collapsed configuration, wherein the slats are closed or substantially closed when the
sub assembly is initially unrolled from the roller. The sub assembly can be deployed
from the collapsed configuration into an expanded configuration wherein the slats are

opened by further rotation the roller.
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In many implementations, the first outer elongate tape and the first inner
elongate tape can be substantially parallel along their length when the sub assembly is in
the collapsed configuration and the expanded configuration. Moreover, the first outer
elongate tape and the first inner elongate tape can be substantially parallel along their
lengths while the sub assembly is deployed from the collapsed configuration into the
expanded configuration. In an alternative embodiment, the tapes are not always
parallel during deployment.

In accordance with a further aspect, a plurality of the slats, and if desired, all of
the slats can have an elongate, flexible generally planar body that has an inner edge
attached to the first inner elongate tape, an outer edge attached to the first outer
elongate tape, and side edges joining the inner edge and outer edge. In some
implementations, at least one of an inner edge region along the inner edge of at least one
slat and an outer edge region along the outer edge of the at least one slat can be stiffer
than a region between the inner edge and outer edge of the at least one slat. Such
flexibility can be useful in providing a versatile geometry for the roll-up covering. In
some implementations, at least one of the inner edge region and the outer edge region
can include at least one elongate stiffener for increasing the stiffness of the at least one
slat, the at least one elongate stiffener defining a length and a central lateral axis along
its length. Thus, the inner edge, outer edge, or both edges can be provided with one or
more such stiffeners.

In accordance with further aspects, the at least one elongate stiffener can be
substantially planar (e.g., flat, crowned, creased, and the like) and lay in substantially
the same plane as one of the first central longitudinal axis of the first outer elongate tape
and the second central longitudinal axis of the first inner elongate tape. The at least one
stiffener can further define a width perpendicular to the length, and a thickness
perpendicular to the width and the length. The at least one elongate stiffener can have a
curved cross section in a plane perpendicular to the central lateral axis (e.g. be
“crowned”) such that a first curved planar face of the at least one elongate stiffener can
be convex and a second, opposite curved planar face of the at least one elongate stiffener
can be concave. The concave face of the at least one stiffener preferably faces the roller
when the sub assembly is rolled up around the roller. The concave face of the at least
one stiffener can have a radius of curvature that substantially matches a radius of
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curvature of the roller. The at least one stiffener has a thickness that is preferably
substantially smaller than its width.

In accordance with a further aspect, the at least one slat can includes a first
stiffener proximate to the inner edge region of the at least one slat and a second stiffener
proximate to an outer edge region of the at least one slat, each of the first and second
stiffeners having a concave face. The concave faces of the first stiffener and the second
stiffener can both face in the same direction. Moreover, the concave faces of the first
stiffener and the second stiffener can have a radius of curvature that substantially
matches a radius of curvature of the roller to facilitate rolling up of the sub asscmbly. In
accordance with a further aspect, the at least one slat can be formed from a flexible
fabric material. The at least one stiffener can be formed, for example, from at least one
of a rigid plastic material, a metallic material, such as aluminum, titanium, brass or
steel, or the like.

In some implementations, the flexible fabric material of the at least one slat can
be disposed between and attached to an outwardly facing face of the first inner tape and
an inwardly-facing concave face of the first stiffener along the inner edge of the at least
one slat. In another embodiment, the first stiffener can be disposed in a sleeve defined
along an interior portion of the slat. The flexible fabric material of the at least one slat
can be disposed between and attached to an inwardly facing face of the first outer tape
and an outwardly-facing convex face of the second stiffener along the outer edge of the
at least one slat, among other possible configurations. The flexible fabric material of
the at least one slat can be attached to an inwardly facing face of the first outer tape
along a two dimensional contact or bonding area that extends parallel to the first central
longitudinal axis and transversely with respect to the first central longitudinal axis. For
example, the contact or bonding area can be generally rectangularly-shaped,
triangularly shaped, “X”-shaped, “1.”-shaped, as desired. The flexible fabric material of
the at least one slat can be attached to an inwardly facing face of the outer tape by one or
more of (i) an adhesive, (i) at least one fastener, (iii) stitching, (iv) three dimensional
weaving and (v) ultrasonic welding.

In accordance with a further aspect, at least one of the slats can include at least
one transverse stiffener attached to the at least one slat in a region of the slat disposed

between the first outer elongate tape and first inner elongate tape. Any desired number
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of slats can be provided with this feature in order to help maintain uniform spacing
between the tapes when the sub assembly is deployed. In one embodiment, one or more
such transverse stiffeners are provided in, on or under a top slat in the sub-assembly to
resist an inwardly compressive force arising from a combination of the weight of the sub
assembly acting in concert with an angulation of the inner and outer tapes proximate
the roller. In one embodiment, the at least one transverse stiffener can be disposed
between the first stiffener and the second stiffener to provide a slat with a particularly
stable shape during deployment. When the at least one transverse stiffener is disposed
on an upper slat in the sub assembly, the at least one transverse stiffener is thus adapted
to maintain the upper slat in a generally open condition, and causes the first outer
elongate tape to be separated from the first inner elongate tape. If desired, the at least
one transverse stiffener can be disposed across the slat between the first outer elongate
tape and the first inner elongate tape to act as a strut to separate the tapes. Moreover
the at least one transverse stiffener can be crowned for enhanced sectional modulus and
column strength. Preferably, the at least one transverse stiffener is a crowned member
that can buckle or otherwise collapse and roll up around the roller when the sub
assembly is retracted around the roller.

In accordance with one embodiment, first and second magnetic connectors can
be disposed opposing one another to control the opening of the covering for the
architectural opening. For example, the first magnetic connector can be disposed and
movable on an outer surface of the first inner elongate tape and the second magnetic
connector can be disposed and movable on an outer surface of the first outer elongate
tape, wherein the first and second magnetic connectors hold the first inner elongate tape
and first outer elongate tape together to maintain at least a portion of the window
covering in a closed condition. In some implementations, the first and second magnetic
connectors have sufficient magnetic forces attracting each other such that moving one of
the first and second magnetic connectors can cause coordinated movement of the other
of the first and second magnetic connectors. In accordance with an exemplary
embodiment of the present disclosure, the coordinated upward movement of the first
and second magnetic connectors can cause the side edges of the plurality of slats to
collapse against the first inner elongate tape and first outer elongate tape, and the
downward movement of the first and second magnetic connectors can cause the side
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edges of the plurality of slats to separate from the first inner elongate tape and first
outer elongate tape. In the illustrated embodiment, the first connector can be movable
along the second central longitudinal axis, and second connector can be movable along
the first central longitudinal axis. In another embodiment, the pair of magnetic
connectors can be removable from the first outer elongate tape and the first inner
elongate tape. It will be appreciated that a variety of other connectors can be used in
place of or in addition to the first and second magnetic connectors, such as clips and the
like to selectively hold the inner and outer elongate tapes together. In accordance a
further embodiment, each pair of opposing elongate tapes, such as the third and fourth,
and fifth and sixth, elongate tapes (or only some of the pairs of tapes, as desired) can be
provided with pairs of magnetic connectors as described above.

In accordance with still a further aspect, the first inner elongate tape and first
outer elongate tape can be aligned to roll on top of each other when the sub-assembly is
retracted around the roller. Alternatively, the first inner elongate tape and first outer
elongate tape can be laterally displaced from each other along the length of the slats
such that they do not roll on top of each other when the sub-assembly is retracted
around the roller. In accordance with a further example, the first inner elongate tape
and first outer elongate tape can have different lateral widths.

In accordance with one embodiment, the first inner elongate tape and first outer
elongate tape can be attached proximate to a center of the roller between the first end
and the second end. If desired, the ends of the slats of this embodiment can be freely
floating by virtue of using one or more stiffeners along the length of each slat.

In accordance with another embodiment of the present disclosure, a door can be
provided on the body of the roller, wherein the door has a width defined by the first and
second end of the roller (or other suitable width), a radial curvature that substantially
matches that of the roller, an inner end, an outer end, a thickness, and a length that is
defined between the inner and outer end. It can be further provided that the radial
curvature of the door forms a concave inner face and a convex outer face for the door.
In a further embodiment, the door can be attached to the roller via a hinge at the inner
end, wherein the hinge can be a concavely curved inner end of the door on the concave

inner face hooked into a receiving cavity of the roller for the width of the roller.
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In accordance with another embodiment, the door can be operable to be opened by
detaching or separating from the roller on the outer end and attaching to the roller at
the inner end via the hinge across the width of the door. The door can be further
operable to be closed by collapsing and rolling the outer end of the door toward and
around the roller.

In a further embodiment of the present disclosure, a raised ridge can be integrally
provided on the concave inner face of the door along the width of the door whereby the
ridge and the outer end of the door form a track across the width of the door and the
ridge can have a concave raised edge along the width of the door. In accordance with
one embodiment, the track can accommodate at least one elongate stiffener attached to
a flexible slat of the covering. For example, the stiffener can be covered by a flexible
portion of the slat such that the stiffener covered with the flexible portion of the slat can
be disposed in the track across the width of the track. The slat can be attached to an
inwardly facing face of the first inner elongate tape by, for example, adhesive,
fastener(s), stitching, three-dimensional weaving, ultrasonic welding and the like.

In accordance with another embodiment of the present disclosure, a receiving track can
be integrally provided on the body of the roller wherein the receiving track has a width
defined by the first and second end of the roller, a radial curvature that substantially
matches the curvature of the roller, a first end, a second end, a thickness, and a length
defined between the first and second end of the receiving track. In a further
embodiment, the receiving track can accommodate at least one elongate stiffener
whereby the stiffener is covered by a flexible slat portion such that the stiffener covered
with the slat portion can be disposed in the receiving track for the width of the receiving
track and the slat portion of the at least one stiffener is attached to an inwardly facing
face of the first outer elongate tape by, for example, adhesive, fastener, stitching, three-
dimensional weaving, ultrasonic welding and the like.

In accordance with another embodiment, when the door on the roller is in an
open position it maintains the upper slat of the roll-up covering in a generally open
condition such that the first outer elongate tape can be separated from the first inner
elongate tape. Such an embodiment can thus be used without a transverse stiffener, as
described elsewhere herein. In accordance with another embodiment, the first inner
elongate tape and first outer elongate tape can be attached proximate to a first end of
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the slats, and the roll up covering can further include a second outer elongate tape
having a first end, a second end, and defining a length between the first end and the
second end. The second outer elongate tape can further define a lateral width, a
thickness and a third central longitudinal axis between the first end and second end of
the second outer elongate tape. The first end of the second outer elongate tape can be
attached to the roller such that the third central longitudinal axis of the second outer
elongate tape can be oriented generally orthogonally with respect to the central
rotational axis of the roller, and be displaced laterally along the roller from the first
outer elongate tape, such as at the second end of the roller, or another location. The roll
up covering can still further include a second inner elongate tape disposed proximate to
the second outer elongate tape. The second inner elongate tape can have a first end, a
second end, and define a length between the first end and the second end. The second
inner elongate tape can further define a lateral width, a thickness and a fourth central
longitudinal axis between the first end and second end of the second inner elongate
tape. The second inner elongate tape can further define a plurality of collapsible hinge
segments disposed along the length of the second inner elongate tape. The collapsible
hinge segments are preferably configured to collapse in order to decrease the effective
length of the second inner elongate tape when the second inner elongate tape is rolled
up around the roller. The collapsible hinge segments are preferably further configured
to expand in order to increase the effective length of the second inner elongate tape
when the roll-up covering is unrolled from the roller. The first end of the second inner
elongate tape can be attached to the roller such that the second central longitudinal axis
can be oriented generally orthogonally with respect to the central rotational axis. Ina
particular embodiment, the second inner elongate tape and second outer elongate tape
are attached proximate to a second end of the slats.

In accordance with still another embodiment the roll-up covering can further
include a third outer elongate tape having a first end, a second end, and defining a
length between the first end and the second end. The third outer elongate tape can
further define a lateral width, a thickness and a fifth central longitudinal axis between
the first end and second end of the third outer elongate tape. The first end of the third
outer clongate tape can be attached to the roller such that the fifth central longitudinal
axis of the third outer elongate tape can be oriented generally orthogonally with respect
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to the central rotational axis of the roller. The roll-up window covering can still further
include a third inner elongate tape disposed proximate to the third outer elongate tape.
The third inner elongate tape has a first end, a second end, and defines a length between
the first end and the second end. The second inner elongate tape can further define a
lateral width, a thickness and a sixth central longitudinal axis between the first end and
second end of the third inner elongate tape. The third inner elongate tape can further
define a plurality of collapsible hinge segments disposed along the length of the third
inner elongate tape. The hinge segments can be configured to collapse in order to
decrease the effective length of the third inner elongate tape when the third inner
elongate tape is rolled up around the roller. The hinge segments can further be
configured to expand in order to increase the effective length of the third inner elongate
tape when the roll-up covering is unrolled from the roller. The first end of the third
inner elongate tape can be attached to the roller such that the sixth central longitudinal
axis can be oriented generally orthogonally with respect to the central rotational axis. If
desired, the third inner elongate tape and third outer elongate tape can be attached to
the roller proximate a center of the roller, between the first and second sets of tapes.

In accordance with still further aspects of the disclosure, the roll-up covering can
further include a weight proximate to the second ends of the first, second, and/or third
inner elongate tapes. The weight is preferably configured to maintain tension on the
first inner elongate tape.

In accordance with still further aspects, each of the aforementioned plurality of
collapsible hinge segments can be disposed proximate to a slat in the sub assembly. In
some implementations, each hinge segment can be defined by a plurality of spaced apart
transverse crease lines defined in the first inner elongate tape. In some
implementations, the hinge segment(s) can fold downward onto an exterior face of the
first inner elongate tape when the subassembly is rolled onto the roller. In some
embodiments, a lower crease line defining the hinge segment can be disposed proximate
to a transverse edge of one of the slats. If desired, the lower crease line can be disposed
immediately above a region where the first inner elongate tape is attached to the
transverse edge of the slat.

In some embodiments, the tapes can be made from a flexible material. If desired,
the crease lines can be crush formed into the flexible material. For example, the flexible
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material can be selected from the group including films and textiles. If desired, the
textile can be selected from the group consisting of knits, wovens and non-wovens. The
flexible material used for the tapes preferably have a thickness between about 1-30 mils,
1.5-25 mils, 2-25 mils, 3-20 mils, 4-18 mils, 6-16 mils, 8-14 mils, and about 10-12 mils.

In some embodiments, the tapes and slats can be made from a woven material
such as a Roc-Lon® blackout drapery liner material, manufactured by Rockland
Industries, Inc. (1601 Edison Hwy Baltimore, MD 21213, (410) 522-2505). In some
implementations, the stiffeners can be polymeric or aluminum crowned blind slats that
are about 0.008 inches thick and 16mm wide. In alternative embodiments, the width of
the stiffeners can vary from about 3/16 of an inch to about 5/8 inch or up to about one
inch. A larger stiffener width can be appropriate, particularly for slats of larger depth
(e.g., 4, 4.5, 5, 5.5 or 6 inches).

In accordance with further aspects of the disclosure, subsequent slats can be
separated by a substantially uniform distance along the first outer elongate tape and the
first inner elongate tape. If desired, such a distance can be a standard distance (e.g.,
6omm, 72mm), or the spacing can be customized to any desired length, as subsequent
slats can be overlapped to any desired extent, such as about 5%, 10%, 15%, 20%, 25%,
30%, 35%, 40%, 45%, 50% or any increment therebetween of 1%. Thus, a custom roll-
up covering may be provided wherein the spacing between adjacent slats is determined
by dividing a total custom height of the subassembly by a number of desired slats. Thus,
it is possible to provide a custom subassembly of custom height with a custom, uniform
distance between the slats.

In accordance with a further aspect, subsequent slats can be separated by a non-
uniform distance along at least one of the first outer elongate tape and the first inner
elongate tape. If desired, the spacing between subsequent slats can be selected to cause
the slats to open at different rates, for example, such that light will be permitted to pass
through a first portion of the roll up covering before passing through a second portion of
the roll up covering.

In further accordance with the disclosure, a ladder tape is provided. Such a
ladder tape can be configured to be biased to close, and to roll up onto itself. For
example, such a ladder tape can include a first elongate tape having a first end, a second
end, and defining a length between the first end and the second end, the first elongate
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tape further defining a lateral width, a thickness and a first central longitudinal axis
between the first end and second end of the first outer elongate tape, the first end of the
first elongate tape being configured to be attached to a roller. The ladder tape can
further include a second elongate tape disposed parallel to the first elongate tape. The
second elongate tape has a first end, a second end, and defines a length between the first
end and the second end. The second elongate tape further defines a lateral width, a
thickness and a second central longitudinal axis between the first end and second end of
the second elongate tape. The second elongate tape further defines a plurality of
collapsible hinge segments disposed along the length of the second elongate tape. Thce
collapsible hinge segments can be configured to collapse in order to decrease the
effective length of the second elongate tape when the second elongate tape is rolled up
around a roller radially inwardly of the first elongate tape. The collapsible hinge
segments can further be configured to expand in order to increase the effective length of
the second elongate tape when the inner and outer tapes are unrolled from the roller.
The ladder tape can further include a plurality of connectors disposed between and
coupled to the first elongate tape and the second elongate tape along the length of the
tapes, the tapes and connectors cooperating to form a ladder tape suitable for receiving
slats to make a blind. If desired, at least one of the connectors can include a flexible
fabric body having a first end, a second end, a first planar face and a second planar face.
The first planar face can be attached to an inwardly facing face of the first elongate tape
at the first end, and the second planar face can be attached to an inwardly facing face of
the second elongate tape at the second end. The ladder tape can be biased to fold into a
planar configuration. If desired, the connectors can assume a “Z” or “S” shape when the
ladder tape is deployed.

It is to be understood that both the foregoing general description and the
following detailed description are exemplary and are intended to provide further

explanation of the embodiments disclosed herein.

BRIEF DESCRIPTION OFF THE DRAWINGS

FIG. 1A depicts a first embodiment of a roll up covering made in accordance with

the disclosure having a deployed sub assembly in a closed condition.
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FIG. 1B depicts the roll up covering of FIG. 1A having the deployed sub assembly
in an open condition illustrating the slats.

FIG. 2 depicts the embodiment of Fig. 1 illustrating a descriptive axial coordinate
system.

FIG. 3 depicts a close up view of a portion of the embodiment of Fig. 1 illustrating
a hinge section of the first inner elongate tape.

FIG. 4 depicts a close up view of a lower portion of the embodiment of Fig. 1.

FIGS. 5A-5F depict progressive views of the roll up covering of FIG. 1 in
successive stages of deployment.

FIG. 6 depicts a close up view of a portion of the embodiment of Fig. 1 illustrating
positioning and orientation of the stiffeners in the slats.

FIGS. 7A-E illustrate an upper portion of the roll-up covering of FIG. 1 detailing
the manner of assembly of the tapes to the roller and the alignment of the tapes with the
roller, as well as illustrating a transverse stiffener.

FIGS. 8A-8D depict progressive views of the roll-up covering of FIG. 1in a
process of rolling up, illustrating the manner in which the hinge on the inner tape
collapses upon itself.

FIG. g illustrates embodiments of a roll up covering including a single pair of
tapes disposed along the middle of the slats.

FIG. 10 is a schematic illustrating non-uniform placement of slats.

FIG. 11is a schematic of an exemplary ladder tape.

FIG. 12 illustrates an embodiment of a pair of magnetic connectors that can be
disposed on opposing outward surfaces of the elongate tapes to selectively close the
plurality of slats.

FIGS. 13A-13C illustrate an exemplary embodiment of a door provided on the
body of the roller wherein a stiffener covered with a portion of a flexible slat (e.g., fabric
overlay) can be disposed on a track provided in the door and a further stiffener covered
with another portion of the slat (e.g., fabric) can be disposed on a receiving track formed
into the body of the roller.

FIGS. 14A and 14B are detailed illustrations of the exemplary embodiment of
FIGS. 13A-13C.
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FIGS. 15A-15E depict progressive views of a roll-up covering of the present
disclosure that includes a door illustrated in FIGS. 13A-13C in a process of opening from
a collapsed position.

FIGS. 16A-16B illustrate a further embodiment of the disclosure having covering
fabric on upper and lower faces of the slats.

FIG. 17 illustrates the embodiment of FIG. 16A with an optional valance.

FIG. 18 illustrates an embodiment of a roll up covering with slats made from a
“see-through” material.

FIGS. 19A-19C show an embodiment of a roll-up covering in various positions.

DETAILED DESCRIPTION

Reference will now be made in detail to the present preferred embodiments of the
disclosure, examples of which are illustrated in the accompanying figures.

The embodiments of roll-up coverings herein can be used for covering any
desired architectural opening such as windows, sliding doors, French doors and the like.
Ladder tapes as presented herein can be used with any desirable slat configuration to
achieve a desired aesthetic appearance for a window covering. Roll up coverings as set
forth herein represent a significant improvement over existing technology. To
Applicant’s knowledge, no window coverings have existed before that provide all of the
advantages, benefits, simplicity and aesthetic appeal of the disclosed embodiments.

For purpose of illustration and not limitation, a first embodiment of the device
made in accordance with the present invention is illustrated in FIGS. 1A-1B and 2. a
roll-up covering 10 for an architectural opening is illustrated. The roll-up covering 10
includes a roller 20 having a first end 22, a second end 24 and defining a width between
the first end and the second ends. The roller preferably defines a central rotational axis
“R”. A pull chain 26 is provided that wraps around a portion of roller 20 in order to
cause the roller to unroll the roll-up covering to unroll, open, close, and roll back up.

The roll-up covering 10 further includes a first outer elongate tape 30 that in turn
has a first end 32, a second end 34, and defines a length between the first end and the
second end. The first outer elongate tape 30 further defines a lateral width, a thickness
and a first central longitudinal axis “X1” between the first end 32 and second end 34 of
the first outer elongate tape 30, such as along a geometric center of the first outer
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elongate tape 30. The first end 32 of the first outer elongate tape 30 can be attached to
the roller such that the first central longitudinal axis of the first outer elongate tape is
oriented generally orthogonally with respect to the central rotational axis “R” of the
roller 20.

The roll-up covering 10 further includes a first inner elongate tape 40 disposed
proximate to the outer elongate tape 30. The first inner elongate tape 40 has a first end
42, a second end 44, and defines a length between the first end 42 and the second end
44. The first inner elongate tape 40 further defines a lateral width, a thickness and a
second central longitudinal axis “X2” between the first end 42 and sccond end 44 of the
first inner elongate tape 40. The first inner elongate tape 40 further defines a plurality
of collapsible hinge segments 50 (Fig. 3) disposed along the length of the first inner
elongate tape 40. As illustrated in Figs. 8A-8D, the collapsible hinge segments 50 are
configured to collapse in order to decrease the effective length of the first inner elongate
tape 40 when the first inner elongate tape is rolled up around the roller. The collapsible
hinge segments 50 are further configured to expand in order to increase the effective
length of the first inner elongate tape 40 when the roll-up covering 10 is unrolled from
the roller 20. The first end 42 of the first inner elongate tape 40 can be attached to the
roller 20 such that the second central longitudinal axis X2 can be oriented generally
orthogonally with respect to the central rotational axis R. These innovations permit the
first outer tape 30 and the first inner tape 40 to have the same, or substantially the same
geometric length when the tapes are deployed, and at the same time effectively have
different lengths when rolled up, thus permitting the roll-up covering to roll up neatly
and reliably.

As further illustrated in the Figures, the roll-up covering further includes a
plurality of slats 60 disposed between and coupled to the first outer elongate tape 30
and the first inner elongate tape 40. The slats 60 can be oriented transversely with
respect to the first and central longitudinal axes (X1, X2). The plurality of slats 60, first
outer elongate tape 30 and first inner elongate tape 40 define a sub assembly 70 that is
configured to be rolled up around the roller 20, wherein the first inner elongate tape 40
is located radially inwardly with respect to the first outer elongate tape 30 when the sub
assembly is rolled up around the roller. Locating tape 40 radially inwardly from tape 30
results in tape 40 needing to be “shorter” than tape 30. The collapsible hinge segments
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50 facilitate this. Each collapsible hinge segment includes a displaceable body portion
52 that is bounded by a lower hinge 54 and an upper hinge 56. As illustrated in the
figures, when the sub assembly 70 is rolled around the roller, the inner tape 40 buckles
outwardly from the second central longitudinal axis X2, and forces the body portion 52
to be displaced and bent over the lower hinge 54 such that the inner tape effectively
folds upon itself at each hinge point in order to effectively shorten its length, and permit
the sub assembly to roll up neatly around the roller.

In accordance with a further aspect, the sub assembly 70 can be configured to
reside in a collapsed configuration (I'ig. 1A) wherein the slats 60 are closed when the
sub assembly 70 is initially unrolled from the roller. The slats 60 are preferably oriented
parallel to the first inner elongate tape 40 and the outer elongate tape 30 when the sub
assembly 70 is in the collapsed configuration. In this manner, the slats 60 are closed or
substantially closed when the sub assembly 70 is initially unrolled from the roller 20.
The sub assembly 70 can be deployed from the collapsed configuration (Fig. 1A) into an
expanded configuration (Fig. 1B) wherein the slats are opened by further rotation of the
roller.

FIGS. 5(A)-5(F) depict progressive views of the roll up covering of FIG. 1 in
successive stages of deployment by rotating the roller in the direction indicated. Closure
and wind up of the roll-up covering is simply achieved by rotating the roller 20 in a
direction opposite the arrow. As is evident, in the illustrative embodiment, the first
outer elongate tape 30 and the first inner elongate tape 40 can be substantially parallel
along their length when the sub assembly 70 is in the collapsed configuration (Fig. 5D)
and the expanded configuration (Fig. 5F). Moreover, the first outer elongate tape 30
and the first inner elongate tape 40 can be substantially parallel along their lengths
while the sub assembly is being deployed from the collapsed configuration into the
expanded configuration (Fig. 5E). In an alternative embodiment, the tapes 30, 40 can
be configured so as to not be parallel during deployment, such as when the spacing
between adjacent slats is varied in order to cause the slats to open in a first part of the
roll-up covering to open earlier than slats in a second part of the covering. For example,
as discussed below, the slats 60 in a lower region of the roll-up covering 10 can be

caused to open before slats 60 in an upper region of the covering 10.
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In accordance with a further aspect, as illustrated in Fig. 4, a plurality of the slats
60, and if desired, all of the slats 60 can have an elongate, flexible generally planar body
62 that has an inner edge 64 attached to the first inner elongate tape 40, an outer edge
66 attached to the first outer elongate tape 30, and side edges 68 joining the inner edge
and outer edge. In some implementations, at least one of an inner edge region 64a
along the inner edge 64 of at least one slat 60 and an outer edge region 66a along the
outer edge 66 of the at least one slat 60 can be stiffer than a region 62a (e.g., the central
longitudinal region) between the inner edge 64 and outer edge 66 of the at least one slat
60, such that the slat hangs freely when not under tension. As illustrated in the Figures,
the slats 60 take on an “S” or “Z”-shaped cross section depending on how much tension
they are under. Such flexibility of slats 60 can provide a versatile geometry for the roll-
up covering. In some implementations, at least one of the inner edge region 64a and the
outer edge region 66a can include at least one elongate stiffener 8o (Fig. 6) for
increasing the stiffness of the at least one slat. The at least one elongate stiffener has a
first end 82, a second end 84, a lower edge 86 and an upper edge 88. The stiffener 80,
as depicted, defines a length and a central lateral axis “LX” along its length. Thus, the
inner edge 64, outer edge 66, or both edges 64, 66 can be provided with one or more
such stiffeners 80. The stiffeners in Fig. 6 are embedded within the fabric of the slat 60,
cut have a concavity that faces inwardly toward the roller 20 when the subassembly 70 is
rolled up. In other implementations, the concavity of both stiffeners can face in the
same direction as illustrated in the exemplary embodiment of Figs. 13-15 and 19.

As will be appreciated, the cross section of the stiffener 80 is generally vertically
oriented, and provides a substantial sectional modulus and rigidity to the slats 60. As
illustrated, the stiffeners can be substantially planar (e.g., flat, crowned, creased, and the
like) and lay in substantially the same plane as one of the first central longitudinal axis
X1 of the first outer elongate tape 30 and the second central longitudinal axis X2 of the
first inner elongate tape. The at least one stiffener 80 can further define a width
perpendicular to the length, and a thickness perpendicular to the width and the length,
as clearly evident from the Figures. The stiffener 80 can have a curved cross section in a
plane perpendicular to the central lateral axis (e.g. be “crowned”) such that a first curved
planar face of the at least one elongate stiffener can be convex and a second, opposite
curved planar face of the at least one elongate stiffener can be concave. The concave
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face of the at least one stiffener preferably faces the roller 20 when the sub assembly 70
is rolled up around the roller. The concave face of the stiffener 80 can have a radius of
curvature “r” that substantially matches a radius of curvature of the roller 20. As
illustrated, the at least one stiffener 80 has a thickness that is substantially smaller than
its width.

As illustrated, each of the slats 60 includes stiffeners along each edge, and the
concave faces of the stiffeners face the same way and are configured to face and engage
with a curved surface defined by the roller 20 when the sub assembly 70 is retracted
around the roller 20.

As illustrated in Fig. 3, the flexible material of the slats 60 can be disposed
between and attached to an outwardly facing face 40a of the first inner tape 40 and an
inwardly-facing concave face of a first stiffener along the inner edge 64 of the slat 60. If
desired, the first stiffener 80 can be disposed in a sleeve as depicted in Fig. 3 (such as by
folding over the fabric of the slat 60) that is defined along an interior portion of the slat
60. The flexible fabric material of the slat 60 can similarly be disposed between and
attached to an inwardly facing face of the first outer tape and an outwardly-facing
convex face of the second stiffener 80 along the outer edge 66 of the second slat 80,
among other possible configurations. The flexible fabric material of the slats 60 can be
attached to the tapes along a two dimensional contact or bonding area 89 (Fig. 6) that
lies within the plane of the tapes. For example, the contact or bonding area 89 can be
generally rectangularly-shaped, triangularly shaped, “X”-shaped, “L”-shaped, as desired.
The flexible fabric material of the slats 60 can be attached the tapes 30, 40 by one or
more of (1) an adhesive, (ii) at least one fastener, (iii) stitching, (iv) three dimensional
weaving and (v) ultrasonic welding.

In accordance with a further aspect, at least one of the slats can include at least
one transverse stiffener 9o attached to the at least one slat (Fig. 7) in a region of the slat
60 disposed between the first outer elongate tape 30 and first inner elongate tape 40.
Any desired number of slats 60 can be provided with the stiffener 9o in order to help
maintain uniform spacing between the tapes 30, 40 when the sub assembly 70 is
deployed. In one embodiment, one or more such transverse stiffeners 9o can be
provided in, on or under a top slat (Fig. 7) in the sub-assembly 70 to resist an inwardly
compressive force arising from a combination of the weight of the sub assembly acting
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in concert with an angulation of the inner and outer tapes 30, 40 proximate the roller
20. As will be appreciated, in the region of the top slat, the top slat, inner and outer
tapes essentially form a triangle with the roller at its apex. As such, a substantial lateral
compressive force (front to back) is experienced by the stiffener 9o.

As depicted in the figures, the stiffener is further positioned between the
stiffeners along the edges of the top slat 60, thus ensuring that the top slat 60 can
maintain its shape during and after deployment. When the transverse stiffener 9o is
disposed on an upper slat in the sub assembly, the at least one transverse stiffener is
thus adapted to maintain the upper slat in a generally open condition, and causes the
first outer elongate tape 30 to be separated from the first inner elongate tape 40. If
desired, and as presented in the Figures, the transverse stiffener 9o can be disposed
across the slat 60 between the first outer elongate tape 30 and the first inner elongate
tape 40 to act as a strut to separate the tapes 30, 40. Moreover the transverse stiffener
90 can be crowned similar to the stiffeners 80 for enhanced sectional modulus and
column strength. Preferably, and as illustrated, the transverse stiffener 9o is a crowned
member that can buckle or otherwise collapse and roll up around the roller when the
sub assembly is retracted around the roller.

As illustrated in the Figures, the first inner elongate tape and first outer elongate
tape are aligned behind each other such that they roll on top of each other when the sub-
assembly 70 is retracted around the roller 20. In an alternative embodiment (not
shown) the first inner elongate tape 40 and first outer elongate tape 30 can be laterally
displaced from each other along the length of the slats such that they are not behind
each other, and do not roll on top of each other when the sub-assembly is retracted
around the roller. In accordance with a further example, the first inner elongate tape
and first outer elongate tape can have different lateral widths (not shown), such as from
about 5mm to about 100 mm in increments of imm. Furthermore, a different number
of tapes can be provided along the back of the slats as compared to the front. For
example, two outer tapes can be provided along the edges of the subassembly, and a
single inner tape can be provided along the center of the subassembly 70.

In accordance with one embodiment, and as illustrated in Figs. 9A-B, the first
inner elongate tape 40 and first outer elongate tape 30 can be attached proximate to a
center of the roller 20 between the first end 22 and the second end 24 of the roller 20.
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As illustrated, the ends 68 of the slats 60 of this embodiment are freely floating by virtue
of using one or more stiffeners 80 along the edges 64, 66 of each slat 60. As is evident,
the slats 60 can be plainly colored or can have a pattern printed on them.

In accordance with another embodiment, and as illustrated in Figs. 7A-E, the first
inner elongate tape 40 and first outer elongate tape 30 are attached to the roller at a first
end of the slats. As illustrated, the roll up covering further includes a second outer
elongate tape 130 having a first end 132, a second end 134, and defining a length
between the first end and the second end. The second outer elongate tape 130 can
further define a lateral width, a thickness and a third central longitudinal axis “X3”
between the first end 132 and second end 134 of the second outer elongate tape 130.

The first end 132 of the second outer elongate tape 130 can be attached to the roller 20
such that the third central longitudinal axis X3 of the second outer elongate tape 130 can
be oriented generally orthogonally with respect to the central rotational axis R of the
roller 20, and be displaced laterally along the roller from the first outer elongate tape
30, such as at the second end of the roller 20, or another location. As illustrated, the roll
up covering further includes a second inner elongate tape 140 disposed proximate to the
second outer elongate tape 130. The second inner elongate tape 140 can have a first end
142, a second end 144, and define a length between the first end 142 and the second end
144. The second inner elongate tape 140 can further define a lateral width, a thickness
and a fourth central longitudinal axis X4 between the first end 142 and second end 144
of the second inner elongate tape 140. The second inner elongate tape 140 can further
define a plurality of collapsible hinge segments 150 disposed along the length of the
second inner elongate tape 140. The collapsible hinge segments 150 are the same in
operation as hinge segments 50. As illustrated, the second inner elongate tape 140 and
second outer elongate tape 130 are attached proximate to a second end of the slats 60.

As further illustrated in Figs. 1A-1B, the roll-up covering can further include a
third outer elongate tape 230 having a first end 232, a second end 234, and defining a
length between the first end 232 and the second end 234. The third outer elongate tape
230 can further define a lateral width, a thickness and a fifth central longitudinal axis
X5 between the first end 232 and second end 234 of the third outer elongate tape 230.
The first end 232 of the third outer elongate tape 230 can be attached to the roller 20
such that the fifth central longitudinal axis X5 of the third outer elongate tape 230 can
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be oriented generally orthogonally with respect to the central rotational axis R of the
roller 20. As illustrated, the roll-up window covering still further includes a third inner
elongate tape 240 disposed proximate to the third outer elongate tape 230. The third
inner elongate tape 240 has a first end 242, a second end 244, and defines a length
between the first end 242 and the second end 244. The second inner elongate tape 240
can further define a lateral width, a thickness and a sixth central longitudinal axis X6
between the first end 242 and second end 244 of the third inner elongate tape 240. The
third inner elongate tape 240 can further define a plurality of collapsible hinge segments
250 disposcd along the length of the third inner elongate tape. The collapsible hinge
segments 250 are the same in operation as hinge segments 50 and 150. As illustrated,
the third inner elongate tape 240 and third outer elongate tape 230 are attached
proximate to central region of the slats 60.

As further illustrated in the Figures, the roll-up covering can further include a
weight 95 proximate to the second ends of the first, second, and/or third inner elongate
tapes 34, 44, 134, 144, 234, 244. The weight is preferably configured to maintain
tension on the first inner elongate tape. The weight can be of any shape, but for
purposes of simplicity it can be a weighted bar that spans the width of the roll-up
covering. For purposes of illustration, and not limitation,

In accordance with still further aspects, each of the aforementioned plurality of
collapsible hinge segments 50, 150, 250 can be disposed proximate to a slat 60 in the
sub assembly 70. In some implementations, each hinge segment 50, 250, 350 can be
defined by a plurality of spaced apart transverse crease lines 54, 56, 154, 156, 254, 256
defined in the applicable tape 40, 140, 240 inner elongate tape. In some
implementations, the hinge segment(s) can fold downward onto an exterior face 40b,
140b, 240b of the inner elongate tape(s) when the subassembly 70 is rolled onto the
roller. In some embodiments, a lower crease line 54, 154, 254 defining the hinge
segment can be disposed proximate to an inner transverse edge 64 of one or more of the
slats 60. If desired, the lower crease line(s) can be disposed immediately above a region
where the first inner elongate tape is attached to the transverse edge of the slat.

In accordance with a further aspect, the slats are preferably formed from a
flexible fabric material. The stiffeners 80, 9o can be formed, for example, from at least
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one of a rigid plastic material, a metallic material, such as aluminum, titanium, brass or
steel, or the like.

The tapes 30, 40, 130, 140, 230, 240 are preferably made from a flexible material.
If desired, the crease lines 54, 56, 154, 156, 254, 256 can be crush formed into the
flexible material. For example, the flexible material can be selected from the group
including films and textiles. If desired, the textile can be selected from the group
consisting of knits, wovens and non-wovens. The flexible material used for the tapes 30,
40, 130, 140, 230, 240 preferably have a thickness between about 1-30 mils, 1.5-25 mils,
2-25 mils, 3-20 mils, 4-18 mils, 6-16 mils, 8-14 mils, and about 10-12 mils.

In some embodiments, the tapes30, 40, 130, 140, 230, 240 and slats 60 can be
made from a woven material such as a Roc-Lon® blackout drapery liner material,
manufactured by Rockland Industries, Inc. (1601 Edison Hwy Baltimore, MD 21213,
(410) 522-2505). In some implementations, the stiffeners 80, 9o can be polymeric or
aluminum crowned blind slats that are about 0.008 inches thick and 16mm wide. In
alternative embodiments, the width of the stiffeners 80, 90 can vary from about 3/16 of
an inch to about 5/8 inch or up to about one inch. A larger stiffener width can be
appropriate, particularly for slats of larger depth (e.g., 4, 4.5, 5, 5.5 or 6 inches).

In accordance with further aspects of the disclosure, subsequent slats 60 can be
separated by a substantially uniform distance along the first outer elongate tape 30 and
the first inner elongate tape 40. If desired, such a distance can be a standard distance
(e.g., 60mm, 72mm), or the spacing can be customized to any desired length, as
subsequent slats can be overlapped to any desired extent, such as about 5%, 10%, 15%,
20%, 25%, 30%, 35%, 40%, 45%, 50% or any increment therebetween of 1%. Thus, a
custom roll-up covering 10 may be provided wherein the spacing between adjacent slats
is determined by dividing a total custom height of the subassembly by a number of
desired slats. Thus, it is possible to provide a custom subassembly of custom height
with a custom, uniform distance between the slats.

In accordance with a further aspect, and as illustrated in Fig. 10, subsequent slats
60 of a constant depth can be separated by a non-uniform distance along at least one of
the first outer elongate tape and the first inner elongate tape. If desired, the spacing
between subsequent slats can be selected to cause the slats to open at different rates, or
one set of slats before a second set of slats, for example, such that light will be permitted
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to pass through a first portion of the roll up covering before passing through a second
portion of the roll up covering. For example, the spacing can be adjusted so that upper
slats open first and the lower slats stay closed, or the opposite.

In further accordance with the disclosure, and as illustrated in Fig. 11, an
exemplary ladder tape 300 is provided. Such a ladder tape 300 can be configured to be
biased to close, and to roll up onto itself. For example, such a ladder tape 300 can
include a first elongate tape 330 having a first end 332, a second end 334, and defining a
length between the first end and the second end, the first elongate tape further defining
a lateral width, a thickness and a first central longitudinal axis between the first end 332
and second end 334 of the first outer elongate tape 330, the first end 332 of the first
elongate tape 330 being configured to be attached to a roller (e.g., 20). The ladder tape
300 can further include a second elongate tape 340 disposed parallel to the first
elongate tape 330. The second elongate tape 340 has a first end 342, a second end 344,
and defines a length between the first end 342 and the second end 344. The second
elongate tape 340 further defines a lateral width, a thickness and a second central
longitudinal axis between the first end 342 and second end 344 of the second elongate
tape 300. The second elongate tape 300 further defines a plurality of collapsible hinge
segments 350 disposed along the length of the second elongate tape 340. The
collapsible hinge segments 350 are the same in operation as hinge segments 50, 150,
250. The ladder tape 300 can further include a plurality of connectors 360 disposed
between and coupled to the first elongate tape 330 and the second elongate tape 340
along the length of the tapes 330, 340, the tapes 330, 340 and connectors 360
cooperating to form a ladder tape 300 suitable for receiving slats (not shown) to make a
blind. If desired, at least one of the connectors 360 can include a flexible fabric body
having a first end 362, a second end 364, a first planar face 366 and a second planar face
368. The first planar face 366 can be attached to an inwardly facing face of the first
elongate tape 330 at the first end 362, and the second planar face 368 can be attached to
an inwardly facing face of the second elongate tape 340 at the second end 364. The
ladder tape 300 can thus be biased to fold into a planar configuration. If desired, the
connectors can assume a “Z” or “S” shape when the ladder tape is deployed.

Fig. 12 illustrates a further exemplary embodiment of a roll up covering in
accordance with the present disclosure in which a pair (first and second) of magnetic
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connectors are disposed opposite of one another such that a first connector 1201 of the
pair of magnetic connectors 1201 and 1202 can be disposed and movable on an outer
surface of the first inner elongate tape 40 and a second connector 1202 of the pair of
magnetic connectors 1201 and 1202 can be disposed and movable on an outer surface of
the first outer elongate tape 30 in response to and coordinated with the movement of
the first connector 1201. In an exemplary embodiment of the present disclosure, the
first connector 1201 and the second connector 1202 are magnetic discs of the same
diameter, each with a circular surface, e.g., 1201A, corresponding to another circular
surface, e.g., 1201C , connected by a circumferential surface 1201B. In a preferred
embodiment of the present disclosure, circular surfaces 1201A and 1201C of the first
connector 1201 and second connector 1202 can be of the same radius dimension, e.g.,
1201R.

In another embodiment of the present disclosure, the first connector 1201 has at
least one metallic or magnetic contact surface, i.e., 1201A or 1201C, which is attracted to
at least one metallic or magnetic contact surface of the second connector 1202. In the
preferred embodiment of the present disclosure, the magnetic attraction between the at
least one metallic or magnetic contact surface, i.e., 1201A or 1201C, of the first connector
1201 and the at least one metallic or magnetic contact surface of the second connector
1202 maintains the first connector 1201 and the second connector 1202 collapsed
together. In another embodiment of the present disclosure, the first and second
connectors 1201 and 1202 have sufficient magnetic forces attracting one and another
such that moving one of the pair of magnetic connectors 1201 and 1202 can cause
coordinated move of the other one of the pair of magnetic connectors 1201 and 1202. It
will be appreciated that the illustrated magnets are permanent magnets. Any suitable
permanent magnets can be used, such as those including rare earth elements and the
like. If desired, one of the magnets can be replaced with a piece of steel, preferably one
that has been plated or lightly coated with a corrosion resistant layer.

In accordance with an exemplary embodiment, the coordinated upward
movement of the first and second connectors 1201 and 1202 can cause the side edges 68
of the plurality of slats 60 to collapse against the first inner elongate tape 40 and first
outer elongate tape 30, thus causing the plurality of slats 60 to be in a closed position.
The downward movement of the first and second connectors 1201 and 1202 can cause
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the side edges 68 of the plurality of slats 60 to separate from the first inner elongate
tape 40 and first outer elongate tape 30, thus causing the plurality of slats 60 to be in an
open position. In the illustrated embodiment, the first connector 1201 can be movable
along the second central longitudinal axis X2, and second connector 1202 can be
movable along the first central longitudinal axis X1. In another embodiment of the
present disclosure, the pair of magnetic connectors 1201 and 1202 can be removable
from the first outer elongate tape 30 and the first inner elongate tape 40. Selective
placement of the magnets can provide for any desired combination of privacy (below the
magnets) and shading (above the magnets). It will be further appreciated that any of the
disclosed roll up coverings can have slats that extend outwardly beyond the tapes that
have freely floating ends. For example, the embodiments of Figure 9 illustrate an
embodiment with freely floating ends.

It will be further appreciated that some or all of the pairs of elongate tapes can be
provided with pairs of magnets to selectively hold the tapes together. Thus, a roll up
covering with two pairs of tapes would have four magnets, a covering with three pairs of
tapes would have six magnets, and so on. It will be further appreciated that a clip or
other suitable sliding fastener can be positioned over the tapes rather than magnets (or
a magnet and opposing steel disc) if the tapes are at the edge of the roll up covering.

In accordance with a further embodiment of the present disclosure, for purposes
of illustration, a second pair of magnetic connectors can be disposed opposite of one
another such that a third connector 1203 of the second pair of magnetic connectors 1203
and 1204 can be disposed and movable on an outer surface of the second inner elongate
tape 140 and a second connector 1204 of the second pair of magnetic connectors 1203
and 1204 can be disposed and movable on an outer surface of the second outer elongate
tape 130 in response to and coordinated with the movement of the third connector 1203.
In an exemplary embodiment of the present disclosure, the third connector 1203 and
the fourth connector 1204 are magnetic discs of the same dimension, each with a
circular surface, e.g., 12034, corresponding to another circular surface, e.g., 1203C,
connected by a transverse circular rim surface 1203B. In a preferred embodiment of the
present disclosure, circular surfaces 1203A and 1203C of the third connector 1203 and
fourth connector 1204 can be of the same radius dimension, e.g., 1203R. In another
embodiment of the present disclosure, the third connector 1203 has at least one metallic
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or magnetic contact surface, i.e., 1203A or 1203C, which is attracted to at least one
metallic or magnetic contact surface of the fourth connector 1204. In the preferred
embodiment of the present disclosure, the magnetic attraction between the at least one
metallic or magnetic contact surface, i.e., 1203A or 1203C, of the third connector 1203
and the at least one metallic or magnetic contact surface of the fourth connector 1204
maintains the third connector 1203 and the fourth connector 1204 collapsed together.
In another embodiment of the present disclosure, the third and fourth connectors 1203
and 1204 have sufficient magnetic forces attracting one and another such that moving
one of the pair of magnetic connectors 1203 and 1204 can cause coordinated move of
the other one of the pair of magnetic connectors 1203 and 1204.

In accordance with an exemplary embodiment, the coordinated upward
movement of the third and fourth connectors 1203 and 1204 can cause the side edges 68
of the plurality of slats 60 to collapse against the second inner elongate tape 140 and
second outer elongate tape 130, thus causing the plurality of slats 60 to be in a closed
position. The downward movement of the third and fourth connectors 1203 and 1204
can cause the side edges 68 of the plurality of slats 60 to separate from the second inner
elongate tape 140 and second outer elongate tape 130, thus causing the plurality of slats
60 to be in an open position. In the illustrated embodiment, the third connector 1203
can be movable along the fourth central longitudinal axis X4, and fourth connector 1204
can be movable along the third central longitudinal axis X3. In another embodiment of
the present disclosure, the pair of magnetic connectors 1203 and 1204 can be removable

from the second outer elongate tape 130 and the second inner elongate tape 140.

Figs. 13A-13C illustrate an embodiment of the present disclosure whereby a door
1300 can be provided on the body of the roller 20 such that at least one stiffener 8o
covered with a portion of a slat (e.g., fabric overlay) can be disposed on track 1304
provided in the door 1300. In accordance with a preferred embodiment as illustrated in
the figures, door 1300 has a width defined by the first end 22 and second end 24 of
roller 20, a radial curvature that substantially matches that of roller 20, an inner end
1301, an outer end 1302, a thickness, and a length that is defined between the inner end
1301 and outer end 1302 of the door 1300. It can be further provided that the radial
curvature of the door 1300 forms a concave inner face 1308 and a convex outer face
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1309 on the door 1300. As illustrated in the exemplary embodiment in Fig. 13B, door
1300 can be attached to roller 20 via a latch element 1305 at the inner end 1301, wherein
latch element 1305 can be a concavely curved inner end 1305A of door 1300 on the
concave inner face 1308 hooked into a receiving cavity 1305B of the roller 20 for the
width of the roller 20.

In accordance with another embodiment, door 1300 can be operable to be
opened by detaching or separating from the roller 20 on the outer end 1302 along the
width of door 1300 and attaching to the roller at the inner end 1301 via latch element
1305. The door 1300 can be further operable to be closed by collapsing and rolling the
outer end 1302 of the door 1300 toward and around the roller 20 along the width of the
door 1300.

In a further embodiment of the present disclosure, as shown in Fig. 13B, a raised
ridge 1303 can be integrally provided on the concave inner face 1308 of the door 1300
along the width of the door 1300 whereby ridge 1303 and outer end 1302 of the door
1300 form a “C”-shaped track 1304 for the width of the door 1300 and ridge 1303 can
have a concaved raised edge 1303A for the width of the door. In a preferred
embodiment, the radial curvature of ridge 1303A can substantially match that of the
outer end 1302.

In accordance with another embodiment of the present disclosure, as illustrated
in Fig. 13C, a “C”-shaped receiving track 1310 can be integrally provided on (e.g., formed
into) the body of roller 20 wherein the receiving track 1310 has a width defined by the
first end 22 and second end 24 of roller 20, a radial curvature that substantially matches
the curvature of roller 20, a first end 1306, a second end 1307, a thickness, and a length
defined between the first end 1306 and second end 1307 of the receiving track 1310.

As illustrated in details in Fig. 14A at second end 24 of roller 20, in accordance
with one embodiment, track 1304 on door 1300 can accommodate at least one elongate
stiffener 80 whereby stiffener 80 is covered by a flexible fabric overlay such that the
stiffener 80 covered with the overlay can be disposed in track 1304 for the width of the
track and the flexible fabric overlay of the stiffener 80 can be attached to an inwardly
facing face of the first inner elongate tape 40 by, for example, staple 1401.

In a further embodiment, as illustrated in Fig. 14B at first end 22 of roller 20,
receiving track 1310 on roller 20 can accommodate at least one elongate stiffener 80
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whereby stiffener 80 is covered by a portion of a slat (e.g., flexible fabric overlay) such
that the stiffener covered with the overlay can be disposed in receiving track 1310 for the
width of the receiving track and the flexible fabric overlay of the at least one stiffener 80
is attached to an inwardly facing face of the second outer elongate tape 130 by, for
example, staple 1402.

Figs. 15A-15E depict progressive views of a roll-up covering of the present
disclosure that includes a door illustrated in Figs. 13A-13C in a process of opening from
a collapsed position. In accordance with the illustrated embodiment, when door 1300
on roller 20 is in a closed or collapsed position against rollcr 20, track 1304 and
receiving track 1310 are radially aligned next to one another. As illustrated in a
collapsed position in Fig. 15A, the roll-up covering 10 has at least one stiffener 80
covered with fabric overlay that is disposed in track 1304 and at least one stiffener 80
covered with fabric overlay that is disposed in track 1310. As further illustrated in Fig.
15B, the flexible fabric overlay covering the at least one stiffener 8o disposed in track
1304 is attached to the first inner elongate tape 40, and the flexible fabric overlay
covering the at least one stiffener 80 disposed in track 1310 is attached to the first outer
elongate tape 30.

As further illustrated in Fig. 15C, as roller 20 unwinds, door 30 opens such that
outer end 1302 becomes detached or separated from the body of roller 20 for the width
of the door 1300 and latch element 1305 remains attached or hooked to receiving cavity
1305B via concavely curved inner end 1305A. As also shown in Fig. 15C, when door 30
is in an open position as illustrated, slack from the first inner elongate tape 40 hangs
from its attachment to a fabric overlay covering a stiffener 80 that is disposed in track
1304 and the collapsible hinge segment 50 becomes substantially perpendicular to first
inner elongate tape 40.

In an illustrated embodiment of the present disclosure, shown in Fig. 15D, as
roller 20 further unwinds and door 30 opens to a position where it is substantially
perpendicular to the first inner elongate tape 40 and the first outer elongate tape 30, the
upper slat of roll-up covering 10 separates from the first inner elongate tape 40 and the
first outer elongate tape 30 such that the upper slat becomes substantially parallel to

door 1300, and the remaining plurality of slats 60 are in an open position.
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In a further illustrated embodiment of the present disclosure, as show in Fig. 15E,
when roller 20 unwinds to a position where door 1300 is in a parallel plane as that of the
upper slat of roll-up covering 10, door 1300 maintains the upper slat and roll-up
covering 10 in a generally open condition such that the first outer elongate tape 30 is
separated from and parallel to the first inner elongate tape 40. It will be appreciated
that use of a door within the roller can help facilitate spacing between the inner and
outer tapes, achieving wider slats.

In further embodiments, it will be appreciated that the disclosed coverings can be
oriented in any desired manner with respect to the architectural opening that it is
covering. For example, in some implementations, it can be desirable for the outer
surface of the inner elongate tape(s) to face the architectural opening when the covering
is unrolled from the roller (e.g., window or door). In other implementations, the outer
surface of the outer elongate tape(s) can face the architectural opening.

For purposes of illustration, and not limitation, Figs. 16A-16B illustrate an
example of a roll up window covering that can be oriented in either direction with
respect to the architectural opening (e.g., window). Both sides of each slat is provided
with the same appearance (e.g., woodgrain) so that the covering is reversible. Moreover,
the top roller and the bottom weight are also covered in the fabric to achieve an
aesthetic appearance. Fig. 17 illustrates such a window covering with a valance at the
top of the window covering, shielding the roller from view. Fig. 18 illustrates an
embodiment of a window covering with slats made from a “see through” material, such
as batiste, enlinia, or a rollscreen fabric. Figs. 19A-19C illustrate a further embodiment
of a window covering having stiffeners in the slats having a concavity facing in the same
direction (e.g., toward the architectural opening). When closed, the assembly has a very
aesthetic appearance as the convexity of the slats and the stiffeners all face away from
the architectural opening.

The devices and methods of the present disclosure, as described above and shown
in the drawings, provide for roll up window coverings and ladder tapes with superior
attributes vis-a-vis the prior art. It will be apparent to those skilled in the art that
various modifications and variations can be made in the devices and methods of the

present disclosure without departing from the spirit or scope of the disclosure. Thus, it
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is intended that the present disclosure include modifications and variations that are

within the scope of the subject disclosure and equivalents.
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What is claimed is:

1. A roll-up covering for an architectural opening, comprising;:

a) at least a first outer elongate tape having a first end, a second end, and defining a
length between the first end and the second end, the first outer elongate tape further defining a
lateral width, a thickness, and a first central longitudinal axis between the first end and second
end of the first outer elongate tape;

b) at least a first inner elongate tape disposed proximate to the outer elongate tape, the
first inner elongate tape having a first end, a second end, and defining a length between the first
end and the second end, the first inner elongate tape further defining a lateral width, a thickness,
and a second central longitudinal axis between the first end and second end of the first inner
elongate tape, the first inner elongate tape further defining a plurality of collapsible hinge
segments disposed along the length of the first inner elongate tape, the collapsible hinge
segments being configured to collapse in order to decrease the effective length of the first inner
elongate tape when the first inner elongate tape is rolled up, the collapsible hinge segments being
further configured to expand so that the first inner elongate tape attains its length when the roll-
up covering is unrolled; and

c) a plurality of slats disposed between and coupled to the first outer elongate tape and
the first inner elongate tape, the slats being oriented transversely with respect to the first and
second central longitudinal axes when the roll-up covering is in an expanded configuration;

wherein the plurality of slats, first outer elongate tape, and first inner elongate tape define
a sub assembly that is configured to be rolled up, and the first inner elongate tape is located

radially inwardly with respect to the first outer elongate tape when the sub assembly is rolled up.

2. The roll-up covering of Claim 21, wherein the roll-up covering is configurable between
an expanded configuration where the slats are open and a region of the slats that extend between

the inner and outer elongate tapes are transverse to the central longitudinal axis of the elongate
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tapes, and a closed configuration wherein the slats are closed and the region of the slats that
extend between the inner and outer elongate tapes are substantially parallel to the central

longitudinal axis of the elongate tapes.

3. The roll-up covering of Claim 2, wherein the sub assembly is in a closed configuration

when_initially unrolled from the roller.

4, The roll-up covering of Claim 2, wherein the sub assembly can be deployed from the

collapsed configuration into an expanded configuration wherein the slats are opened by further

rotation of the roller.

=} The roll-up covering of Claim 4, wherein the first outer elongate tape and the first inner
clongate tape are substantially parallel along their length when the sub assembly is in the

collapsed configuration and the expanded configuration.

6. The roll-up covering of Claim 5, wherein the first outer elongate tape and the first inner
elongate tape are substantially parallel along their lengths while the sub assembly is deployed

from the collapsed configuration into the expanded configuration.

B The roll-up covering of Claim 22, wherein a plurality of the slats have an elongate,
flexible-body having an inner edge attached to the first inner elongate tape, an outer edge
attached to the first outer elongate tape, the distance between inner and outer edges defining a

slat width, and side edges joiﬁing the inner edge and outer edge and the distance between side

edges defining a slat length.

8. The roll-up covering of Claim 1, wherein at least one of an inner edge region along an

inner edge of at least one slat and an outer edge region along an outer edge of the at least one slat
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is stiffer than a region between the inner edge region and outer edge region of the at least one

slat.

9. The roll-up covering of Claim 8, wherein at least one of the inner edge region and outer
edge region includes at least one elongate stiffener for increasing the stiffness of the at least one

slat, the at least one elongate stiffener defining a length and a central lateral axis along its length.

10.  The roll-up covering of Claim 9, wherein the at least one elongate stiffener lays in
substantially the same plane as one of the first central longitudinal axis of the first outer elongate
tape and the second central longitudinal axis of the first inner elongate tape, the at least one

stiffener having a width perpendicular to its length, and a thickness perpendicular to its width

and its length.

11. The roll-up covering of Claim 10, wherein the at least one elongate stiffener has a curved

cross section in a plane perpendicular to its central lateral axis such that at least one curved-face

of the at least one elongate stiffener is concave.

12.  The roll-up covering of Claim 11, wherein the concave face of the at least one stiffener

faces inwardly towards a rotational axis when the sub assembly is rolled up around the rotational

axis.

13. The roll-up covering of Claim 12, wherein:
the roll-up covering is rolled about a roller; and

the concave face of the at least one stiffener has a radius of curvature that substantially

matches a radius of curvature of the roller.
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14. The roll-up covering of Claim 10, wherein the at least one stiffener has a thickness that is

substantially smaller than the width.

15. The roll-up covering of Claim 11, wherein the at least one slat includes a first stiffener
proximate to the inner edge of the at least one slat and a second stiffener proximate to an outer

edge of the at least one slat, each of the first and second stiffeners having a concave face.

16. The roll-up covering of Claim 15, wherein:

the concave faces of the first stiffener and the second stiffener both face in the same
direction;

the roll-up covering is rolled about a roller; and

the concave faces of the first stiffener and the second stiffener have a radius of curvature

that substantially matches a radius of curvature of the roller to facilitate rolling up of the sub

assembly.

17. The roll-up covering of Claim 15, wherein the at least one slat is formed from a flexible
fabric material, and further wherein the stiffeners are formed from at least one of (1) a rigid

plastic and (ii) a metallic material.

18.  The roll-up covering of Claim 17, wherein the flexible fabric material of the at least one
slat is disposed between and attached to an outwardly facing face of the first inner tape and an

inwardly-facing concave face of the first stiffener along the inner edge of the at least one slat.
19. The roll-up covering of Claim 18, wherein the flexible fabric material of the at least one

slat is disposed between and attached to an inwardly facing face of the first outer tape and an

outwardly-facing convex face of the second stiffener along the outer edge of the at least one slat.
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20. The roll-up covering of Claim 19, wherein the flexible fabric material of the at least one
slat is attached to an inwardly facing face of the first outer tape along a two dimensional contact
area that extends parallel to the first central longitudinal axis and transversely with respect to the
first central longitudinal axis.
21.  The roll-up covering of claim 1, further comprising:

a roller having a first end and a second end and defining a width between the first end and
the second end, a diameter, a central rotational axis, and a radius of curvature;

wherein the first end of the first outer elongate tape is attached to the roller such that the
first central longitudinal axis of the first outer elongate tape is oriented generally orthogonally

with respect to the central rotational axis of the roller.

22. The roll-up covering of Claim 1, wherein each hinge segment is preformed into the first

inner elongate tape.

23. The roll-up covering of Claim 22, wherein each hinge segment is defined by a plurality of

spaced apart transverse ctrease lines that extend at least partially along the width of the first inner

elongate tape.

24. The roll-up covering of Claim 1, wherein the plurality of slats define a length that is
parallel to the lateral width of the first outer elongate tape and first inner elongate tape, the length

of the slats being greater than the largest lateral width of at least one of the first outer elongate

tape and the lateral width of the first inner elongate tape.
25. A roll-up covering for an architectural opening, comprising:
a) at least a first outer elongate tape having a first end, a second end, and defining a

length between the first end and the second end, the first outer elongate tape further defining a
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lateral width, a thickness, and a first central longitudinal axis between the first end and second
end of the first outer elongate tape;

b) at Icast a first inner elongate tape disposed proximate to the outer elongate tape, the
first inner elongate tape having a first end, a second end, and defining a length between the first
end and the second end, the first inner elongate tape further defining a lateral width, a thickness,
and a second central longitudinal axis between the first end and second end of the first inner
elongate tape, the first inner elongate tape further defining a plurality of collapsible hinge
segments pre-formed into and disposed along the length of the first inner elongate tape, the
collapsible hinge segments being configured to collapse in order to decrease the effective length
of the first inner elongate tape when the first inner elongate tape is rolled up; and

¢) a plurality of slats disposed between and coupled to the first outer elongate tape and
the first inner elongate tape, the slats being oriented transversely with respect to the first and
second central longitudinal axes when the roll-up covering is in an expanded configuration, and
defining a length that is parallel to the lateral width of the first outer elongate tape and first inner
elongate tape, the plurality of siats, first outer elongate tape, and first inner elongate tape defining
a sub assembly that is configured to be rolled up, and the first inner elongate tape is located
radially inwardly with respect to the first outer elongate tape when the sub assembly is rolled up,

the length of the slats being greater than the lateral width of at least one of the first outer elongate

tape and first inner elongate tape.

26. The roll-up covering of Claim 25, wherein the plurality of collapsible hinge segments are

crush-formed into and disposed along the length of the first inner elongate tape.

27. The roll-up covering of Claim 26, wherein the plurality of pre-formed collapsible hinge

segments are creased.
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28.  The roll-up covering of claim 25, further comprising:

aroller having a first end and a second end, a width between the first end and the second

end, a central rotational axis, and a radius of curvature.

29.  The roll-up covering of Claim 28, wherein the first inner elongate tape and {irst outer
elongate tape are attached proximate to a first end of the slats, and further wherein the roll up
covering further comprises:

a) a second outer elongate tape having a first end, a second end, and defining a length
between the first end and the second end, the second outer elongate tape further defining a lateral
width, a thickness, and a third central longitudinal axis between the first end and second end of
the second outer elongate tape, the third central longitudinal axis of the second outer elongate
tape being oriented generally orthogonally with respect to the central rotational axis of the roller;
and

b) a second inner elongate tape disposed proximate to the second outer elongate tape, the
second inner elongate tape having a first end, a second end, and defining a length between the
first end and the second end, the second inner elongate tape further defining a lateral width, a
thickness, and a fourth central longitudinal axis between the first end and second end of the
second inner elongate tape, the second inner elongate tape further defining a plurality of
collapsible hinge segments disposed along the length of the second inner elongate tape, the
collapsible hinge segments being configured to collapse in order to decrease the effective length
of the second inner elongate tape when the second inner elongate tape is rolled up, the second
central longitudinal axis being oriented generally orthogonally with respect to the central
rotational axis of the roller.

30.  The roll-up covering of Claim 29, wherein the first inner elongate tape and first outer

clongate tape are spaced apart from the second inner elongate tape and second outer elongate

tape along the plurality of slats.
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31. A roll-up covering for an architectural opening, comprising:

a) at least a first outer elongate tape having a first end, a second end, and defining a
length between the first end and the second end, the first outer elongate tape further defining a
lateral width, a thickness, and a first central longitudinal axis between the first end and second
end of the first outer elongate tape;

b) at least a first inner elongate tape disposed proximate to the outer elongate tape, the
first inner elongate tape having a first end, a second end, and defining a length between the first
end and the second end, the first inner elongate tape further defining a lateral width, a thickness,
and a second central longitudinal axis between the first end and second end of the first inner
clongate tape;

c) a plurality of flexible slats disposed between and coupled to the first outer elongate
tape and the first inner elongate tape, the slats each having a first end and a second end, and an
inner longitudinal edge and an outer longitudinal edge between the first end and the second end
and defining a length of the slat, and a width between the inner longitudinal edge and the outer
longitudinal edge, the slats being oriented transversely with respect to the first and second central
longitudinal axes when the roll-up covering is in an expanded configuration and the inner and
outer longitudinal edges of the slats defining a length that is substantially parallel to the lateral
width of the first outer elongate tape and first inner elongate tape; and

d) a plurality of thin elongate stiffeners, each elongate stiffener has a length parallel to the
length of the slat, a width perpendicular to its length, an inward face and an outward face that are
defined by surfaces defined by its length and width, and a thickness perpendicular to its length
and width, the thickness being less than the width;

wherein:

the plurality of slats, first outer elongate tape, and first inner elongate tape define a sub

assembly that is configured to be rolled up;
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the first inner elongate tape is located radially inwardly with respect to the first outer

clongate tape when the sub assembly is rolled up and

at least one stiffener is attached to at least one of an inner edge region along an inner edge

of at least one slat and an outer edge region along an outer edge of the at least one slat.

32.  The roll-up covering of claim 31, further comprising:

aroller having a first end and a second end, a width between the first end and the second

end, a diameter, a central rotational axis, and a radius of curvature.

33.  The roll-up covering of Claim 32, wherein at least one inward face of at least one
elongate stiffener has an elongate concave face along its length that faces the roller when the

roll-up covering is rolled up around the roller.

34.  The roll-up covering of Claim 31, wherein the inward face of the at least one elongate
stiffener faces toward a rotational axis when the sub assembly is rolled up, and at least one face

of the at least one elongate stiffener is substantially parallel to at least one of the first outer

elongate tape and the first inner elongate tape.

35.  The roll-up covering of Claim 34, wherein as configured in the sub assembly, the at least

one slat is disposed between and attached to the outer elongate tape and a face of the at least one

elongate stiffener.

36.  The roll-up covering of Claim 35, wherein at least one face of the at least one elongate

stiffener is substantially parallel to the at least one slat where the at least one slat is attached to

the at least one elongate stiffener.
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37.  Theroll-up covering of Claim 35, wherein at least one inward face of at least one

elongate stiffener is concave.

38. The roll-up covering of Claim 34, wherein as configured in the sub assembly, the at least

one elongate stiffener is disposed between and attached to the at least one slat and the inner

elongate tape.

39.  The roll-up covering of Claim 38, wherein at least one face of the at least one elongate

stiffener is substantially parallel to the inner elongate tape where the at least one slat is attached

to the mner elongate tape.

40.  The roll-up covering of Claim 38, wherein the at least one elongate stiffener has a curved

cross section in a plane perpendicular to each face and the inward face of the at least one

elongate stiffener is concave.

41.  The roll-up covering of Claim 31, wherein at least one slat is attached to at least one
elongate tape via at least one of (i) an adhesive, (ii) one or more fasteners, (iil) stitching, (iv)

ultrasonic welding, and (v) three dimensional weaving.

42. The roll-up covering of Claim 31, wherein at least one elongate stiffener is comprised of
a material different from the materials of at least one of the inner elongate tape, the outer

elongate tape, and at least of the one slats.
43.  The roll-up covering of Claim 31, wherein:

the plurality of slats each have an upper face and a lower face defined by the surfaces

defined by the length and width of the at least one slat; and
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a first elongate stiffener is attached to the upper face of the at least one slat, and a second

elongate stiffener is attached to the lower face of the at least one slat.

44.  The roll-up covering of Claim 9, further comprising:

a second outer elongate tape having a first end and a second end opposite said first end, a
length along a second outer longitudinal axis extending between said first end and said second
end, a lateral width substantially perpendicular to said length, and a thickness substantially
perpendicular to said length and width; and

a second inner elongate tape disposed proximate to the second outer elongate tape, said
second inner elongate tape having a first end and a second end opposite said first end, a length
along a second inner longitudinal axis extending between said first end and said second end of
said first inner elongate tape, a lateral width substantially perpendicular to said length, and a

thickness substantially perpendicular to said length and width.

45. The roll-up covering of Claim 31, further comprising:

a second outer elongate tape having a first end and a second end opposite said first end, a
length along a second outer longitudinal axis extending between said first end and said second
end, a lateral width substantially perpendicular to said length, and a thickness substantially
perpendicular to said length and width; and

a second inner elongate tape disposed proximate to the second outer elongate tape, said
second inner elongate tape having a first end and a second end opposite said first end, a length
along a second inner longitudinal axis extending between said first end and said second end of
said first inner elongate tape, a lateral width substantially perpendicular to said length, and a

thickness substantially perpendicular to said length and width.

e

46. The roll-up covering of Claim 29, further comprising:
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a third outer elongate tape coupled along the outer sides of said slats proximate to an
outer region of said slats, said third outer elongate tape having a first end and a second end
opposite said first end, a length along a third outer longitudinal axis extending between said first
end and said second end, a lateral width substantially perpendicular to said length, and a
thickness substantially perpendicular to said length and width; and

a third inner elongate tape coupled along the inner sides of said slats proximate to an
outer region of said slats, said second inner elongate tape having a first end and a second end
opposite said first end, a length along a third inner longitudinal axis extending between said first
end and said second end of said first inner elongate tape, a lateral width substantially

perpendicular to said length, and a thickness substantially perpendicular to said length and width.

47.  The roll-up covering of Claim 44, further comprising:

a third outer elongate tape coupled along the outer sides of said slats proximate to an
outer region of said slats, said third outer elongate tape having a first end and a second end
opposite said first end, a length along a third outer longitudinal axis extending between said first
end and said second end, a lateral width substantially perpendicular to said length, and a
thickness substantially perpendicular to said length and width; and

a third inner elongate tape coupled along the inner sides of said slats proximate to an
outer region of said slats, said second inner elongate tape having a first end and a second end
opposite said first end, a length along a third inner longitudinal axis extending between said first
end and said second end of said first inner elongate tape, a lateral width substantially

perpendicular to said length, and a thickness substantially perpendicular to said length and width.

48.  The roll-up covering of Claim 45, further comprising:

a third outer elongate tape coupled along the outer sides of said slats proximate to an
outer region of said slats, said third outer elongate tape having a first end and a second end

opposite said first end, a length along a third outer longitudinal axis extending between said first
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end and said second end, a lateral width substantially perpendicular to said length, and a
thickness substantially perpendicular to said length and width; and

a third inner elongate tape coupled along the inner sides of said slats proximate to an
outer region of said slats, said second inner elongate tape having a first end and a second end
opposite said first end, a length along a third inner longitudinal axis extending between said first
end and said second end of said first inner elongate tape, a lateral width substantially

perpendicular to said length, and a thickness substantially perpendicular to said length and width.

49.  The roll-up covering of Claim 9, wherein the at least one elongate stiffener has a length
parallel to the length of the slat, a width perpendicular to its Iength, an inward face and an
outward face that are defined by surfaces defined by its length and width, and a thickness
perpendicular to its length and width, the thickness being less than the width, and the at least one
elongate stiffener is comprised of a material different from the materials of at least one of the

inner elongate tape, the outer elongate tape and at least one slat.
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