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DOUBLE PLEAT CELLULAR SHADE ELEMENT

[0001]

FIELD

[0002] The present invention relates generally to coverings for
architectural openings and more specifically, to cellular coverings for

architectural openings.

BACKGROUND

[0003] Coverings for architectural openings, such as windows, doors,
archways, and the like, have taken numerous forms for many years with some
of these coverings being retractable in nature so as to be movable between an
extended position across the opening and a retracted position adjacent one or

more sides of the opening.

[0004] More recently, retractable coverings have been made in a cellular
format. The cells in such coverings are typically elongated tubes or cells that
extend laterally across an opening. When the covering 1s open and extended
across a window opening, the cells are themselves expanded, but when the
covering is retracted, the cells collapse so that each cell is stacked with the

adjacent cell, and collectively stacked together in a small space.

SUMMARY

[0005] Examples of the disclosure may including a covering for an
architectural opening. The covering includes a head rail, an end rail or
bottom rail, and a cellular panel operably connected to and extending
between the head rail and the end rail. The cellular panel includes at least one
cellular unit, and each cellular unit includes a primary cell and a second cell.
The primary cell has a first side and a second side, each of which may have at
least one crease. In one example, the first side has a single or first crease, and
the second side has three creases, particularly a second crease, a third crease,

and a fourth crease. To form the secondary or outer cell, an outer wall may be
l
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operably connected to the primary cell and extend around or coextensive with

at least a portion of the first side of the primary cell.

[0006] Other examples of the disclosure may include a cellular shade. The
cellular shade includes at least two cellular units. Each cellular unit includes
an inner cell and an outer cell. The inner cell has a first side and a second side,
each of which may have at least one pleat. In one example, the first side has a
single pleat and the second side has at least two pleats. The outer cell is
defined by an outer wall operably connected to the first side of the inner cell.
The outer wall may include at least one pleat, and in one example the outer
wall includes a single pleat. The outer cell may extend substantially the height

of the inner cell.

Additionally, the cellular panel includes a lift mechanism for extending and
retracting the at least two cellular units. The cellular units are therefore
movable between an extended position and a stacked position. In the stacked
position, the stack height of each side of the cellular panel is approximately
equal, and the depth is greater for a front side of the cellular panel but shorter

for a back side of the cellular panel.

In accordance with an aspect of the present disclosure there is provided a
covering for an architectural opening, comprising: a head rail; an end rail;
and a cellular panel operably connected between the head rail and the end
rail, the cellular panel including at least one cellular unit, each cellular unit
comprising: a primary cell including: a top; a bottom; a first side extending
between the top and the bottom, the first side having a first crease; and a
second side extending between the top and the bottom, the second side
having a second crease, wherein: the top, the bottom, the first side, and the
second side define a continuous inner volume of the primary cell; an
outermost portion of the second side 1s disposed between the top and the
bottom of the primary cell; the first crease is an outer crease having an apex
directed away from the inner volume of the primary cell; the second crease
Is an inner crease having an apex directed toward the inner volume of the

primary cell; and the first and second creases are defined in or adjacent to

opposing sides of the cellular panel.
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In accordance with another aspect of the present disclosure there 1s
provided a covering for an architectural opening, comprising: a head rail; an
end rail; and a cellular panel operably connected between the head rail and
the end rail, the cellular panel including at least one cellular unit, each
cellular unit comprising: a primary cell including an inner volume defined
by: a top; a bottom vertically separated from the top; a first side extending
between the top and the bottom, the first side having a first crease; and a
second side laterally separated from the first side and extending between the
top and the bottom, the second side having a second crease; wherein: the
first crease has an apex directed away from the inner volume of the primary
cell; the second crease has an apex directed towards the inner volume of the
primary cell; the second crease 1s defined in one of a front side or a rear
side of the cellular panel; and the first side extends towards one of the front
side or the rear side of the cellular panel as the first side approaches the top,
and the second side extends towards the other of the front side or the rear

side of the cellular panel as the second side approaches the top.

[n accordance with yet another aspect of the present disclosure there is
provided a cellular shade comprising: at least two cellular units, each
cellular unit including: an inner cell including: a top; a bottom; a first side
having a first pleat and extending between the top and the bottom; and a
second side having a second pleat and extending between the top and the
bottom, the second pleat disposed vertically between the top and the bottom
of the 1nner cell; and a lift mechanism for extending and retracting the at
least two cellular units and including a lift cord extending through an inner
volume of the inner cell, wherein: the first pleat is an outer pleat having an
apex directed away from the inner volume of the inner cell; the second pleat
1S an inner pleat having an apex directed towards the inner volume of the

inner cell; and the second pleat is defined in an exterior side of the cellular
shade.

[0007] This summary of the disclosure is given to aid understanding, and
one of skill in the art will understand that each of the various aspects and
teatures of the disclosure may advantageously be used separately in some
instances, or in combination with other aspects and features of the

disclosure in other instances.
2a
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BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Fig. 1 is an isometric view of a covering for an architectural opening

in an extended position.

[0009] Fig. 2 is an isometric view of the covering of Fig. | in a retracted
position.

[0010] Fig. 3 1s an enlarged side elevation view of the covering of Fig. 1

taken along the line 3-3 as shown in Fig. 1.

[0011] Fig. 3A is an alternative side elevation view of the covering
with a lift cord extending along or near a vertical centerline of the

covering.

2b
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[0012] Fig. 4 1s a side elevation view of the two cellular units of Fig. 3 1n the retracted

position of Fig. 2.
[0013] Fig. 5 1s an enlarged side elevation view of another example of a cellular unit.

[0014] Fig. 6 1s an enlarged cross-section view of the cellular unit of Fig. 1 taken along the

line 6-6 as shown 1n Fig. 1.

[0015] Fig. 7 1s an 1sometric view of two cellular units removed from the panel of Fig. 1.
[0016] Fig. & 1s a side elevation view of the two cellular units of Fig. 7.

[0017] Fig. 9 1s a front elevation view of the two cellular units of Fig. 7.

[0018] Fig. 10 1s a rear elevation view of the two cellular units of Fig. 7.

[0019] Fig. 11 1s a bottom plan view of the two cellular units of Fig. 7.

[0020] Fig. 12 1s a top plan view of the two cellular units of Fig. 7.

[0021] Fig. 13A 1s an enlarged exploded side elevation view of an example cellular unit.

[0022] Fig. 13B 1s an enlarged exploded side elevation view of another example cellular

unit.

[0023] Fig. 13C 1s an enlarged exploded side elevation view of yet another example

cellular unit.
DETAILED DESCRIPTION

Overview

[0024] A cellular covering typically includes a plurality of elongated vertically aligned,
laterally extending, transversely collapsible cells which are longitudinally adhered to adjacent
cells to form a vertical stack of cells. The transverse cross-section of each cell can take
numerous forms such as hexagonal, octagonal, or variations thercof. While such coverings
utilizing transversely collapsible cells are typically oriented so the cells extend laterally or
horizontally, panels of such material can also be oriented so the cells extend vertically or at

an angle between horizontal and vertical.
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[0025] In some embodiments herein, a cellular shade having a double pleated or creased
primary or inner cell and a single creased outer or secondary cell operably connected to the
primary cell 1s disclosed. The cellular shade or panel may include at least two cellular units
longitudinally aligned, where each cellular umit includes a primary or inner cell and a

secondary or outer cell.

[0026] The primary cell includes a first side and a second side. The first side of the cell
may have a single crease or pleat and the second side of the cell may have multiple creases or
pleats, thus as the cellular unit 1s collapsed the first side of the cell may bend or fold at a
single location or line and the second side of the cell may bend or fold at multiple locations.
In some examples, one crease on the second side of the cell may be an inner crease having an
apex directed towards the inner volume of the cell. This cell configuration allows for the
cellular panel to have a reduced depth for a similar drop-length as other cell constructions.
This allows for the cellular panel to fit into smaller depth architectural openings, ¢.g., low-
depth window frames, while still providing for a larger drop and cellular length appearance.
For example, a first side of a cell may appear to have a large height dimension, but the cell

may fit into an architectural opening with a relatively low depth.

[0027] In addition to the primary cell, each cellular unit may also include a secondary cell.
The secondary cell may be formed by a strip of material or outer wall that may be operably
connected to the primary cell, and the cell may be defined by the strip of material and a
sidewall of the primary cell. The outer wall defines a cavity extending along a length of the
primary cell, and may extend from the top edge to the bottom edge of the primary cell. The
cavity of the second cell provides an additional layer of insulation, without requiring multiple
additional material layers to create the secondary cell. Furthermore, the secondary cell may
be positioned on the side of the cellular panel that may face towards the room (e.g., away
from the architectural opening). In these instances, the outer wall of the secondary cell may
be a more expensive or better quality material (1.€., woven fabric with rich color and texture)
which may be the only material visible by the user. Because the outer materials forming the
primary cell may be less expensive since they are hidden from the user by the outer wall, this
structure may be gencrally less expensive than another comparative cellular panel including
two separate rows of cells. Also, the secondary cell may provide the appearance of a cell
having a larger height without breaks, which is believed by some to provide a more

acsthetically pleasing result.
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[0028] Also, the secondary or front cell formed by the outer wall may also provide
additional material to allow the cellular panel to stack in a balanced manner. For example,
multiple pleats may be formed by multiple crease lines on a second side of the primary cell
and may increase the thickness of the rear side of the cellular panel. The additional material

of the outer wall increases the front thickness of the stacked panel, to balance the panel.

Description of Figures

0029] Fig. 1 1s an 1sometric view of a covering 10 for an architectural opening in an
extended position. The covering 10 includes a plurality of elongated vertically aligned,
laterally extending, transversely collapsible cellular units 22 which are longitudinally adhered
to adjacent cellular units 22 to form a vertical stack of cellular units 22. The covering 10 may
include at least two cellular units 22 longitudinally aligned, with each cellular unit having a
primary or inner cell and a secondary or outer cell. In some embodiments, each cellular unit
22 has a double pleated or creased primary or inner cell and a single creased outer or
secondary cell operably connected to the primary cell. Fig. 2 1s an 1sometric view of the
covering 10 1n a retracted or stacked position with the cellular umits 22 collapsed. The
covering 10 may include a head rail 12, a bottom or end rail 14, and a flexible cellular panel
16 made up of a plurality of cellular units 22 interconnecting the head rail 12 and the bottom
rail 14. The covering 10 may be moved from the extended position 1illustrated in Fig. 1 to the
retracted position illustrated in Fig. 2 by operating a control cord 18 having a tassel 20
located on a free end of the control cord 18. The control cord 18 may be connected to a lift
mechanism 21, which may include a lift cord 23, a drive mechanism, a pulley, a roller, and/or
other suitable features known 1n the art. The lift mechanism 21 18 anchored 1n the head rail
12 and may extend through the panel 16 from the head rail 12 to the bottom rail 14 and 1s
operative to selectively lift the bottom rail 14 towards the head rail 12. To extend the
covering 10, the tassel 20 may rise, providing extra length to the lift mechanism 21, and the

bottom rail 14 (through gravity) may drop. In other examples, the covering 10 may include

[0030] Referring to Fig. 1, the panel 16 may include a plurality of cellular units 22 or rows.
Each cellular unit 22 may extend horizontally or laterally across the width of the panel 16 and
may be vertically aligned with each other cellular unit 22. Each cellular unit 22 may be

operably connected along its length to immediately adjacent upper and lower cellular units 22

5
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(described in more detail below). Additionally, each cellular unit 22 may be transversely
collapsible, such that as the covering 10 1s retracted, the cellular units 22 may reduce n
height and stack together. For example, the cross-sectional area of each cellular unit 22 taken
at a right angle with respect to the length of the panel 16 collapses 1n a desired way to allow

stacking.

[0031] Fig. 3 1s a cross-section view of the panel 16 m an extended position. As shown in

Fig. 3, cach cellular unit 22 may include a primary cell 24 and a secondary cell 26.

The Primary Cell

[0032] Reterning to Fig. 3, the primary or inner cell 24 may be formed from a strip of
material having two longitudinal edges 28, 29. The material of the primary cell 24 may be
woven, non-woven, knit, fabric, plastic sheet, manmade, natural, a combination of materials,
a laminate, or so on. The material of the primary cell 24 may be blackout, opaque, clear, or

have substantially any level of light transmissivity or transluscence.

[0033] The longitudinal edges 28, 29 are secured together, either overlapping, adjacent one
another, or spaced apart, to form a top 30 of the primary cell 24. In on¢ example, the
longitudinal edges 28, 29 may be secured via lines of adhesive 60 positioned on an outer
surface of cach edge 28, 29 which may secure the edges 28, 29 to an outer surface of a
bottom 40 of an adjacent primary cell 24. However, 1in other examples, the longitudinal

edges 28, 29 may be connected to adjacent cellular units 22 in other manners (¢.g., fasteners).

edges 28, 29 and the outer surface of the bottom 40 of an adjacent primary cell.
Alternatively, the longitudinal edges 28, 29 may form the bottom 40 of the primary cell 24.
The top 30 and/or bottom 40 of the primary cell 24 may be connected to an adjacent cell via
lies of adhesive 60 positioned on an outer surface of the top 30 and/or bottom 40. Although
not depicted, other suitable methods of connection, such as stitching, may be used.
Generally, the top 30 and the bottom 40 of the primary cell 24 are spatially or vertically
separated from each other to define a height of the cell 24.

[0034] In addition to the top 30 and the bottom 40, cach primary cell 24 includes two
spatially or laterally separated sides, generally referred to as a first side 41 and a second side

43 herein for convenience purposes, that extend between the top 30 and the bottom 40 of the

6
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cell 24. The first side 41 1s positioned so that 1t generally faces towards the room of the
architectural opening (although 1t may be covered by the material forming the secondary cell
26). The second side 43 opposes the first side 41 and generally faces the road-side of the

architectural opening.

[0035] The first side 41 of the primary cell 24 1s defined by an upper sidewall portion 42
and a lower sidewall portion 61 divided by an outer pleat or crease 44, which for convenience
purposes 18 generally referred to as a first crease 44 1n this disclosure. The first side 41
generally resembles a right curly brace or bracket that opens towards the inner volume 63 of
the primary cell 24. The first crease 44 1s an outer creases 1n that the apex of the first crease

44 1s directed outward and away from an 1nner volume 63 of the primary cell 24. The first

bend or fold point for the primary cell 24 and when the cellular panel 16 1s retracted, the
primary cell 24 collapses at the crease 44. For example, as shown 1n Fig. 4, when the cellular
units 22 are collapsed, the primary cell 24 bends at the first crease 44. This allows the
primary cell 24 to collapse at a predicted location, as well as provide for uniform extending
and retracting of the cellular panel 16. The first crease 44 may be located at approximately a
midpoint ot the height of the primary cell 24 so that the upper sidewall portion 42 and the

lower sidewall portion 61 have equal heights.

[0036] The upper sidewall portion 42 of the primary cell 24 extends between the top 30 of
the cell 24 and the first crease 44. The upper sidewall portion 42 may have a generally
arcuate or curved shape, may be generally linear, or both. The upper sidewall portion 42 may
include concave segments, convex segments, or both. For example, relative to an inner
volume 63 of the primary cell 24, the upper sidewall portion 42 shown 1n Fig. 3 includes a
concave inward segment extending downward and outward from the top 30 of the cell 24.
The concave inward segment 18 positioned above a convex inward segment that terminates at
first creasc 44. If the upper sidewall portion 42 includes altering curvatures or concavity, an

inflection point between the curvature or concavity changes may be positioned at various

section may be positioned integrally between, above, and/or below the generally arcuate or
curved segments. The upper sidewall portion 42 transitions into the first crease 44, which

delineates the lower sidewall portion 61 from the upper sidewall portion 42.

7
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[0037] The lower sidewall portion 61 of the primary cell 24 extends between the first
crease 44 and the bottom 40 of the cell 24. Similar to the upper sidewall portion 42, the
lower sidewall portion 61 may have a generally arcuate or curved shape, may be generally
linear, or both. In addition, the lower sidewall portion 61 may include concave segments,
convex segments, or both. For example, relative to an inner volume 63 of the primary cell
24, the lower sidewall portion 61 shown 1n Fig. 3 includes a convex inward segment
extending downward and inward from the first crease 44 of the cell 24. The convex mnward
segment 18 positioned above a concave inward segment that terminates at the bottom 40 of
the cell 24. If the lower sidewall portion 61 includes altering curvatures or concavity, an
inflection point between the curvature or concavity changes may be positioned at various
heights between the bottom 40 and the first crease 44, including a midpoint of the height of
the lower sidewall portion 61. Additionally or alternatively, a generally linear section may be

positioned integrally between, above, and/or below the generally arcuate or curved segments.

[0038] The second side 43 of the primary cell 24 1s defined by a plurality of sidewall
portions divided by a plurality of creases. Although various numbers of sidewall portions
and creases are contemplated, the second side 43 shown 1n Fig. 3 includes four sidewall
portions divided by three creases. For convenience purposes, the four sidewall portions are
referred to herein as a first upper sidewall portion 54, a second upper sidewall portion 53, a
first lower sidewall portion 47, and a second lower sidewall portion 46. In addition, for
convenience purposes, the three creases are referred to herein as a second crease 52, a third
crease 50, and a fourth crease 48. The second crease 52, the third crease 50, and the fourth
crease 48 extend along the entire length of the primary cell 24. The creases 52, 50, 48 each
act as bend or fold point for the primary cell 24 and when the cellular panel 16 1s retracted,
the primary cell 24 collapses at cach of the creases 52, 50, 48. For example, as shown 1n Fig.
4, when the cellular units 22 are collapsed, the primary cell 24 bends at the second crease 52,
the third crease 50, and the fourth crease 48. This allows the primary cell 24 to collapse at
predicted locations, as well as provide for uniform extending and retracting of the cellular

panel 16.

[0039] The first upper sidewall portion 54 and the second upper sidewall portion 53 arc
divided by the second crease 52, which 18 an outer crease 1n that the apex of the crease 52 1s
directed outward and away from the inner volume 63 of the primary cell 24. The second

crease 52 18 located at a cell height location above the first crease 44 on the first side 41 of the

3
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primary cell 24. In other words, the length of the first sidewall 42 prior to the first crease 44
may be longer than the length of the upper second sidewall 54 prior to the second crease 52.
The second crease 52 may be located at approximately a midpoint of the aggregate height of
the first and second upper sidewall portions 54, 53 so that the upper sidewall portions 54, 53
have equal heights. In other words, the second crease 52 may be located vertically
cquidistant between the top 30 of the cell 24 and the third crease 50. Additionally or
alternatively, the combined height of the first and second upper sidewall portions 54, 53 may
be coextensive 1n height with the upper sidewall portion 42 of the first side 41 of the primary
cell 24. Thus, 1in some implementations, the second crease 52 may be vertically positioned at
a midpoint height of the upper sidewall portion 42, while being laterally separated from the
sidewall portion 42 by the inner volume 63 of the primary cell 24. In other words, the second
crease 52 may be located vertically equidistant between the top 30 of the cell 24 and the first

crease 44.

|0040] The first upper sidewall portion 54 of the second side 43 of the primary cell 24
extends between the top 30 of the cell 24 and the second crease 52. The first upper sidewall
portion 54 may have a generally arcuate or curved shape, may be generally linear, or both.
For example, the first upper sidewall portion 54 shown 1n Fig. 3 includes an arcuate or curved
segment extending downward and outward from the top 30 of the cell 24. The arcuate or
curved segment generally forms a concave inward shape relative to the inner volume 63 of
the primary cell 24. A lower end of the arcuate or curved segment transitions into a linear
segment that terminates at the second crease 52. From the top 30 of the primary cell 24, the
first upper sidewall portion 54 and the upper sidewall portion 42 diverge from each other so
that the inner volume 63 of the primary cell 24 increases in depth from the top 30 of the cell
24 to the second crease 52, which delineates the first upper sidewall portion 54 from the

second upper sidewall portion 53.

[0041] The second upper sidewall portion 53 of the second side 43 of the primary cell 24

extends between the second crease 52 and the third crease 50. Similar to the first upper

portion 53 shown 1 Fig. 3 includes a linear segment extending downward and inward from
the second crease 52. A lower end of the linear segment transitions into an arcuate or curved

segment that terminates at the third crease 50. The arcuate or curved segment generally

9
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forms a concave imnward shape relative to the mnner volume 63 of the primary cell 24. From a
cell height location coextensive with the height of the second crease 52, the second upper
sidewall portion 53 and the upper sidewall portion 42 both extend downward toward a room
side of the covering 10. The second upper sidewall portion 53 generally extends downward
at a less severe curvature or slope than the upper sidewall portion 42 so that the inner volume

63 of the primary cell 24 decreases in depth from the second crease 52 to the third crease 50.

[0042] The third crease 50 divides the second upper sidewall portion 53 and the first lower
sidewall portion 47. The third crease 50 1s an inner crease 1n that the apex of the third crease
50 18 directed inward toward the inner volume 63 of the primary cell 24. The third crease 50
may be located at approximately a midpoint of the height of the primary cell 24 so that the
combincd height of the first and sccond upper sidewall portions 54, 53 1s approximately equal
to thc combined height of the first and seccond lower sidewall portions 47, 46. In other words,
the third crease 50 may be located vertically equidistant between the top 30 and the bottom
40 of the cell 24. Additionally or alternatively, the third crease 50 may be coextensive n
height with the first crease 44, while being laterally separated from the first crease 44. In
some 1mplementations, the first crease 44 and the third crease 50 are vertically aligned or
coplanar so that a horizontal plane passing through the creases 44, 50 divides the inner
volume 63 of the primary cell 24 into an upper and lower cavity having equal volumes. The
third crease 50 may be positioned so that the crease 50 1s approximately laterally aligned with
the longitudinal edge 28 of the second side 43 of the primary cell 24. Adhesive 56 may be
associated with the third crease 50 to assist in maintaining the shape of the second side 43 of
the primary cell 24 when the cellular panel 16 18 extended. For example, the adhesive 56
may substantially prevent the second and fourth creases 52, 48 from stretching, as the
adhesive 56 maintains the shape of the third crease 50. The adhesive 56 may also increase
the resiliency of the primary cell 24. Although the second upper sidewall portion 53 and the
first lower sidewall portion 47 are depicted as integrally connected at the third crease 50, the
sidewall portions 53, 47 may be formed as separate pieces and operably connected together at
the third crease 50 location by the adhesive 56. Additionally or alternatively, other suitable

fastening methods, such as stitching, may be used.

10043] The first lower sidewall portion 47 and the second lower sidewall portion 46 are
divided by the fourth crease 48, which 1s an outer crease 1n that the apex of the crease 48 1s

directed outward and away from the inner volume 63 of the primary cell 24. The fourth
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crease 48 may be located at approximately a midpoint of the aggregate height of the first and
second lower sidewall portions 47, 46 so that the lower sidewall portions 47, 46 have equal
heights. In other words, the fourth crease 48 may be located vertically equidistant between
the third crease 50 and the bottom 40 of the cell 24. Additionally or alternatively, the
combined height of the first and second lower sidewall portions 47, 46 may be coextensive in
height with the lower sidewall portion 61 of the first side 41 of the primary cell 24. Thus,
some 1implementations, the fourth crease 48 may be vertically positioned at a midpoint height
of the lower sidewall portion 61 while being laterally separated from the sidewall portion 61
by the mner volume 63 of the primary cell 24. In other words, the fourth crease 48 may be

located vertically equidistant between the first crease 44 and the bottom 40 of the cell 24.

[0044] The first lower sidewall portion 47 of the second side 43 of the primary cell 24

4’7 may have a generally arcuate or curved shape, may be generally linear, or both. For
example, the first upper sidewall portion 47 shown 1n Fig. 3 includes an arcuate or curved
segment extending downward and outward from the third crease 50 of the cell 24. The
arcuate or curved segment generally forms a concave inward shape relative to the inner
volume 63 of the primary cell 24. A lower end of the arcuate or curved segment transitions
into a linear segment that terminates at the fourth crease 48. From the third crease 50 of the
primary cell 24, the first lower sidewall portion 47 and the lower sidewall portion 61 both
extend downward toward a road side of the covering 10. The first lower sidewall portion 47
generally extends downward at a less severe curvature or slope than the lower sidewall
portion 61 so that the inner volume 63 of the primary cell 24 increases 1in depth from the third
crease 50 to the fourth crease 48, which delineates the first lower sidewall portion 47 from

the second lower sidewall portion 46.

[0045] The second lower sidewall portion 46 of the second side 43 of the primary cell 24
extends between the fourth crease 48 and the bottom 40 of the cell 24. Simalar to the first

lower sidewall portion 54, the second lower sidewall portion 46 may have a generally arcuate

portion 46 shown in Fig. 3 includes a lincar segment extending downward and inward from
the fourth crease 48. A lower end of the linear segment transitions into an arcuate or curved
segment that terminates at the bottom 40 of the primary cell 24. The arcuate or curved

segment generally forms a concave inward shape relative to the inner volume 63 of the
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primary cell 24. From a cell height location coextensive with the height of the fourth crease
48, the second lower sidewall portion 46 and the lower sidewall portion 61 converge toward
cach other so that the inner volume 63 of the primary cell 24 decreases 1n depth from the
fourth crease 48 to the bottom 40 of the cell 24. Thus, 1n one 1mplementation, as 1llustrated
in Fig. 3, the primary cell 24, when extended, may increase in depth from a top 30 of the cell
24 to a second crease 52, may decrease 1n depth from the second crease 52 to a third crease
50, may increase in depth from the third crease 50 to a fourth crease 48, and may decrease 1n

depth from the fourth crease 48 to a bottom 40 of the cell 24.

[0046] In one example, the first upper sidewall portion 54 and the second upper sidewall
portion 53 may form a “V”’ or “U” shape depending on the angle of the sidewall portions 54,
53 as they extend away from the sccond crecase 52. The apex or tip of the “V” or the bottom
of the “U” 1s dirccted outward, away from the cell 24. Similarly, the first lower sidewall
portion 47 and the second lower sidewall portion 46 may form a “V” or “U” shape, and the
apex or tip of the “V” or the bottom of the “U” may be directed outward, away from the cell
24. Thus, the second side 43 may generally resemble a “W” shape, with the bottom tips of
the “W” being the second crease 52 and the fourth crease 48. The bottom tips of the “W”
may point towards a road side of the covering 10. It should be noted that in some
implementations, the angles of the sidewall portions 46, 47, 53, 54 transitioning into the
creases 48, 50, 52 may be significantly increased from the retracted position of the cellular
panel 16 to the extended position of the cellular panel 16. Thus, the “W” or “V” shapes may
be altered based on the particular position of the cellular panel 16. Furthermore, in some
instances, the second sidewalls 46, 47, 53, 54 may have a curved or arcuate shape, and thus

may form different shapes transitioning between each crease 48, 50, 52.

[0047] As explained above relative to Fig. 3, in one implementation the primary cell 24 has
tour creases, the first crease 44 on the first side 41 and the second crease 52, the third crease
50. and the fourth crease 48 located on the second side 43. The first crease 44, the second

crease 52 and the fourth crease 48 are outer creases 1n that the apex of cach crease 1s directed

crcasc S50 1s an inner crease 1n that 1ts apex 18 directed towards an mner portion of the primary
ccll 24. Each of the creases 44, 48, 50, 52 act as bending or folding points for the primary
cell 24. As described above with respect to the first crease 44, the creases 44, 48, 50, 52

allow the primary cell 24 to collapse at the particular location, as well as maintain a resiliency
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when the cellular panel 16 1s extended. The apexes of the first and third creases 44, 50 both
point towards a room side of the covering 10, whereas the apexes of the second and fourth
creases 52, 48 both point towards a road side of the covering 10. In one implementation, the
third crease 50 1s generally aligned with the first crease 44, and the second and fourth creases

52, 48 split the height of the primary cell 24 above and below the first crease 44, respectively.

[0048] Furthermore, the third or inner crease 50 provides an additional bend point for the
primary cell 24, and in the retracted position (Fig. 4) allows for the second upper sidewall
portion 53 to rest adjacent the first lower sidewall portion 47. The third crease 50 provides
for the second side 43 of the primary cell 24 to have approximately the same amount of

material as the first side 41, but have a shorter depth than the first side 41 when folded.

mcasurcd from the two longitudinal edges 28, 29) that 1s approximatcly double a depth D2 of
the second side 43. In this manner, the cellular panel 16 may be positioned 1n low-depth

architectural openings.

[0049] With reference to Figs. 3 and 4, the second side 43 of the primary cell 24 has
approximately the same height of the first side 41 when the cellular panel 16 1s extended.
Additionally, the stacked or retracted height or thickness T1 of the first side 41 may be

approximately the same as the stacked height or thickness T2 of the second side 43.

[0050] Although only the third crease 50 18 indicated as being held 1in place via adhesive
56, in other implementations other creases may also be held 1n place via adhesive. This may
allow the outer creases 44, 48, 52 to retain their structure and shape when the cellular panel
16 1s extended. However, in other implementations, only the inner crease 50 may be secured

via adhesive 56 as the drop of the primary cell 24 may be affected by the mner crease 50

cxpanding when dropped or extended.

[0051] The “W” shape or the double pleated shape of the primary cell 24 due to the creases
44,48, 50, 52 allows for the primary cell 24 to have an increased drop ratio. The drop ratio
may be determined by the length of the primary cell 24 (or drop) divided by the width of the
strip of material used to form the primary cell 24. In some examples, the drop ratio may

range from 0.20 to 0.30 depending on various cell widths and so on.
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[0052] In a specific example, the drop of the primary cell 24 may be approximately 3.25
inches while the perimeter of the primary cell 24, and thus the overall length or width of the
strip of material forming the primary cell 24, may be approximately 11.812 inches. In this
example, the drop ratio may be approximately 0.275. This drop ratio may be increased as
compared to a similar cellular covering having only a single pleat or crease on each side. The
better drop ratio may allow the panel 16 to be manufactured using less fabric to cover the
same depth of an architectural opening as well as the same length of the architectural

opening.

[0053] In some implementations, the lift cord 23, which may be integrally connected to the
control cord 23, may be operably connected to the cellular unit 22 via the primary cell 24.
For cxample, the lift cord 23 may be thrcaded through an aperture 49 1n the adhesive 60
opcrably connccting adjacent ccllular units 22 and through an aperture 49 1n the adhesive 56
positioned within the 1inner crease 50. In this manner, the lift cord 23 can stack and extend
the cellular unit 22, and the adhesive 56, 60 may be more rigid than the material of the
primary cell 24. Thus, the lift cord 23 may be less likely to tear or rip through the cellular
unit 22 if the panel 16 was to be pulled substantially orthogonally to a longitudinal axis of the
l1ft cord 23 (e.g., if the panel 16 covers an open window and a wind gust pulls the panel 16 1n
a particular direction). It should be noted that, although it may be advantageous to place the
[1ft cord 23 through an aperture 49 in the adhesive 56, in some implementations the lift cord
23 does not extend through the adhesive 56. In some implementations, the lift cord 23 1s
substantially co-linear with a centerline of the cellular unit 22 and extends through the top 30
and the bottom 40 of the cell 24 laterally equidistant between the lines of adhesive 60, as
shown 1n Fig. 3A. In Fig. 3A, 1t 1s also contemplated that the lift cord may extend adjacent to
or n¢ar the centerline of the cellular unit 22, In these implementations, an aperture 49
associated with the third crease 50 of each cell 24 may be co-linear with the centerline so that
the lift cord 23 passes through the third crease 50 along the centerline of the cellular unit 22.
Additionally or alternatively, the aperture 49 associated with the longitudinal edge 28 or 29
of the top 30 of the cell 24 may be co-linear with the centerline.

The Secondary Cell

[0054] Referring to Fig. 3 and Fig. 4, each cellular unit 22 may also include a secondary or
outer cell 26. The secondary cell 26 1s formed by connecting a top edge of an outer wall 80

or sheet of material to a front top surface of the primary cell 24 and a bottom edge of the
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outer wall 80 to a front bottom surface of the primary cell 24. In some instances, the outer
wall 80 1s connected to the primary cell 24 adjacent to the adhesive 60 connecting each
cellular unit 22 to the next cellular unit 22, In other examples, the outer wall 80 may be
connected lower on the front face of the first sidewall 42 than the adhesive 60. The primary
cell 24 may be exposed above or below the secondary cell 26 depending on the location of
the attachment of the upper and lower edges of the outer wall 80. Thus, 1n some examples,

the secondary cell 26 only partially covers the primary cell 24 1n the height dimension.

[0055] In one example, the outer wall 80 attaches to the primary cell 24 via adhesive 68
positioned on an outer surface of the top 30 of the primary cell 24. The adhesive 68 (and thus
the connection location of the outer wall 80) may be adjacent to the adhesive 60 connecting
the longitudinal edges 28, 29 to the adjacent primary cell. In other examples, the outer wall

80 may bc conneccted to the primary cell 24 at the connection location of the longitudinal

edges 28, 29.

[0056] From the connection location to the primary cell 24, the outer wall 80 transitions
downward and outward to form an upper sidewall 72. The upper sidewall 72 then extends
and 1s folded or pleated at crease 70. The crease 70 may be formed longitudinally across the
front face of the sidewall 72 and may extend across the entire width of the cellular panel 16.
After the crease 70, the outer wall 80 transitions to a lower sidewall 74, which 1s connected to

an outer surface of the bottom 40 of the primary cell 24 via adhesive 68.

[0057] The outer wall 80 may generally conform to or be generally coextensive with the
shape of the first side 41 of the primary cell 24. For example, as shown in Fig. 3, the outer
wall 80 generally resembles a right curly brace or bracket that opens towards the first side 41

of the primary cell 24. The outer wall 80 may be formed of a material that generally

substantially cover the first side 41 of the primary cell 24.

[0058] The outer wall 80 1s spaced apart from the first side 41 of the primary cell 24 along
the height of the first side 41 to form the second msulative cell 26. The spacing between the
outer wall 80 and the first side 41 increases from the edges toward the center of the outer wall
80. In other words, the depth of the secondary cell 26 increases from the top and bottom of
the cell 26 toward the center of the cell 26. For example, as shown 1n Fig. 3, the depth D3 1s
greater than the depth D4. For example, the crease 70 of the outer wall 80 may be at
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substantially the same height location with respect to the cellular unit 22 as the crease 44 1n

the primary cell 24.

[0059] The crease 70 of the outer wall 70 may be vertically coextensive with the crease 44
of the first side 41 of the primary cell 24. In other words, the crease 70 may be aligned with
the crease 44 so that a horizontal plane passes through an apex of each of the creases 70, 44.
As previously discussed, the outer wall 80 may be laterally spaced apart from the first side 41
of the primary cell 24 so that the outer wall 80 extends further outward toward the room side
of the covering 10 than the primary cell 24. In this configuration, the outer wall 80 and the

first side 41 create a pocket that may trap air to provide insulation for the cellular panel 16.

[0060] When connected to the primary cell 24, the outer wall 80 forms the secondary cell
26. The secondary cell 26 may have a first side defined by the outer wall 80, a second side
defined by the first side 41 of the primary cell 24, a top 78, and a bottom 82. The top 78 and
the bottom 82 may be defined by the adhesive 68. In some examples, the secondary cell 26
may have a substantially smaller volume than the primary cell 24. Although the secondary
cell 26 may have a smaller volume, the secondary cell 26 may still provide insulation and

increase the R value of the cellular panel 16.

[0061] Additionally, in the examples where the outer wall 80 may completely or partially
cover the first side 41 of the primary cell 24, the primary cell 24 may be substantially hidden
from view from a particular side of the cellular panel 16. For example, the side of the panel
16 including the outer wall 80 may be positioned towards the room and away from the
architectural opening. In these examples, the material for forming the primary cell 24 may be
a lower quality, less acsthetically pleasing, or a less expensive material than the outer wall 80,
as the material of the primary cell 24 may be hidden. The outer wall 80 may be formed of
substantially any material, such as but not limited to, woven, non-woven, knits, fabrics, or
sheets of manmadc or natural material. The outer wall 80 of the sccondary cell 26 may be
made of relatively expensive material, such as but not limited to rich, texturized, or embossed
fabric. This may allow for the cellular panel 16 to be manufactured less expensively, while
still maintaining an aesthetically pleasing appearance and an appearance of higher quality

materials.

[0062] Furthermore, in examples where the primary cell 24 may be a blackout material or

may include a blackout layer or be a dark color, the outer wall 80 may reduce a potential
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color distortion. For example, 1f the primary cell 24 includes a blackout layer on its inner
surface on sidewalls 46, 47, 53, 54, the first outer sidewall 42, 61 (1f a lighter color) may
appear grey or discolored due to the black or dark layer showing through. However, when
the outer wall 80 1s placed coextensively with the outer sidewalls 42, 61 only the desired

color of the outer wall 80 may be visible.

[0063] The overall shape of the outer wall 80, the secondary cell 26, and the primary cell
24 1s aesthetically pleasing and enhances a visual experience of the user. For example, the
longer height dimension of the outer wall 80 forming the outer cell 26, which faces the room
side of the covering 10, provides a typically more pleasing aspect ratio than the more closely-

spaced pleats of the second side 43 of the primary cell 24, which faces the road side of the

appearance.

[0064] Retferring again to Fig. 4, the outer wall 80 may also balance the thickness T1 of the
first side 41 of the primary cell 24 and the outer wall 80 with the thickness T2 of the second
side 43 of the primary cell 24. Thus, the thickness T2 of the multiple creases 48, 50, 52 1s
balanced against the single crease 44 of the first side 44 by the outer wall 80. As the
thickness T1 and T2 are substantially equal, the cellular panel 16 may more easily stack when

retracted, although the depths D1, D2 may not be equal to one another.

[0065] Fig. 5 1s an enlarged view of an alternative example of the cellular unit 22, As
shown in Fig. 5, in some examples, the primary cell 24 and the secondary cell 26 may have
smaller dimensions. In these examples, the structure may be substantially the same as the

cellular unit illustrated in Fig. 3. However, the angles between the creases 44, 48, 50, 52, 70

ratio.

[0066] In one example of the cellular panel 16 of Fig 5, the drop of the primary cell 24 may
be approximately 1.312 inches, the width may be approximately 5.315 inches and the drop
ratio may be approximately 0.247. In another example, the drop of the primary cell 24 may
be approximately 2.1 inches and the width of the material may be approximately 10.025

inches, leading to a drop ratio of approximately 0.209.
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[0067] Referring to Figs. 13A-13C, exploded views of three configurations of cellular units
22 are provided. The cellular units 22 depicted 1n Figs. 13A-13C have approximately the
same shape and features as those previously described 1n relation to Figs. 1-12. For example,
the cellular unit 22 1n Figs. 13A-13C has a primary cell 24 and a secondary cell 26. The
primary cell 24 1s formed by a first side 41, a second side 43, a top 30, and a bottom 40. The
secondary cell 26 1s formed by the first side 41, an outer wall 80, a top 78, and a bottom &2.

[0068] As illustrated in Figs. 13A-13C, despite having similar shape and features, the
ccllular units 22 are formed in three different material configurations. In Fig. 13A, the first
side 41, the second side 43, and the outer wall 80 are formed individually from three separate

pieces or strips of material. The first side 41, the second side 43, and the outer wall 80 may

l1ight permeable material, the first side 41 1s a blackout material, and the outer wall 80 18 an
expensive, acsthetically pleasing material. As another example, the second side 43 15 a
blackout material, the first side 41 1s an inexpensive, light permeable materal, and the outer
wall 80 1s an expensive, acsthetically pleasing material. As a further example, the second
side 43, the first side 41, and the outer wall 80 are all formed from a blackout material. In
Fig. 13A, a top 78 of the outer wall 80 connects to the discontinuous top 30 of the primary
cell 24 via an adhesive 84 or other suitable fastener. Similarly, a bottom 82 of the outer wall
80 connects to the discontinuous bottom 40 of the primary cell 24 via an adhesive 84 or other
suitable fastener. In one example, the outer wall 80 connects to both the first side 41 and the

second side 43 at the top 30 and the bottom 40 of the primary cell 24.

[0069] Referring to Fig. 13B, the first side 41 and the second side 43 of the cellular unit 22
ar¢ formed from a single, continuous piece or strip of material, and the outer wall 80 1s
formed from a separate piece or strip of material. Thus, the first side 41 and the second side
43 are constructed of the same type of matenal, and the outer wall 80 may be formed from
the same, or a different, type of material as compared to the first and second sides 41, 43. In

Fig. 13B, a top 78 of thc outer wall 80 connects to the discontinuous top 30 of the primary

connects to the continuous bottom 40 of the primary cell 24 via an adhesive &4 or other
suitable tfastener. In one example, the outer wall 80 connects to both the first and second

sides 41, 43 at the top 30 of the primary cell 24.
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[0070] Referring to Fig. 13C, the second side 43 and the outer wall 80 are formed from a
single, continuous piece or strip of material, and the first side 41 1s formed from a separate
piece or strip of material. Thus, the second side 43 and the outer wall 80 are constructed of
the same type of material, and the first side 41 may be formed from the same, or a different,
type of material as compared to the second side 43 and the outer wall 80. In Fig. 13C, the
first side 41 fits within an interior space defined by the second side 43 and the outer wall €0.

The first side 41 divides the interior space mnto the primary cell 24 and the secondary cell 26.

Conclusion

[0071] The foregoing description has broad application. For example, while examples
disclosed herein may focus on the particular drop ratio, shapes, and widths of the cellular
panel, 1t should be appreciated that the concepts disclosed herein may equally apply to other
dimensions, shapes, and widths. In one specific example, the cellular panel fits between glass
panes 1n a window, door, or other suitable building component. Similarly, although the
cellular unit and the outer wall have been discussed as being formed 1n a particular manner,
the devices and techniques are equally applicable to embodiments using other forming
techniques. For example, although adhesive has been discussed 1n relation to connecting
various features of the cellular panel 16, sewing or other types of fastening the various
features together may be used unless specifically excluded or not suitable for the intended
purpose. Accordingly, the discussion of any embodiment 1s meant only to be explanatory and
1S not intended to suggest that the scope of the disclosure, including the claims, 1s limited to

these examples.

[0072] All directional references (e.g., proximal, distal, upper, lower, upward, downward,

left, right, lateral, longitudinal, front, back, top, bottom, above, below, vertical, horizontal,

aid the rcader’s understanding of the present disclosure, and do not crcate limaitations,
particularly as to the position, orientation, or usc of this disclosure. Connection references
(c.g., attached, coupled, connected, and joined) are to be construed broadly and may include
intermediate members between a collection of elements and relative movement between
clements unless otherwise indicated. As such, connection references do not necessarily infer
that two elements are directly connected and 1n fixed relation to each other. The drawings are
for purposes of illustration only and the dimensions, positions, order and relative sizes
reflected 1n the drawings attached hereto may vary.
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CLAIMS

A covering for an architectural opening, comprising:
a head rail;
an end rail; and

a cellular panel operably connected between the head rail and the end rail, the cellular

panel including at least one cellular unit, each cellular unit comprising:

3.

a primary cell including:
a top.
a bottom;
a first side extending between the top and the bottom, the first side having
a first crease; and
a second side extending between the top and the bottom, the second side
having a second crease,
wherein:
the top, the bottom, the first side, and the second side define a continuous inner
volume of the primary cell;
an outermost portion of the second side 1s disposed between the top and the
bottom of the primary cell;
. the first crease 1s an outer crease having an apex directed away from the inner
volume of the primary cell;
the second crease 1s an mner crease having an apex directed toward the inner
volume of the primary cell; and
the first and second creases are defined in or adjacent to opposing sides of the

cellular panel.

The covering of claim 1, wherein the second crease is aligned with the first crease.

The covering of claim 1, wherein each cellular unit further comprises an outer wall

connected to an outer top surface and an outer bottom surface of the first side of the primary

cell to torm a secondary cell disposed laterally adjacent to the primary cell, the outer wall having

a crease aligned with the first crease of the primary cell.
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4, The covering of claim 3, wherein the outer wall has approximately the same shape and

size as the first side of the primary cell.

5. The covering of claim 3, wherein the first crease of the first side, the second crease of
the second side, and the crease of the outer wall each have an apex disposed 1n a common plane

and oriented in a2 common direction.

6. The covering of claim 1, wherein the first and second creases are disposed in a common
plane.
7. The covering of claim 1, wherein:

the second side includes a third crease and a fourth crease;

the third crease 1s positioned vertically between the top of the primary cell and the first
crease;

the fourth crease 1s positioned vertically between the first crease and the bottom of the
primary cell; and

the second crease is positioned vertically between the third and fourth creases.

8. The covering of claim 7, wherein the third and fourth creases are outer creases each

having an apex directed away from the inner volume of the primary cell.

9. A covering for an architectural opening, comprising:
a head rail;

an end rail; and

a cellular panel operably connected between the head rail and the end rail, the cellular
panel including at least one cellular unit, each cellular unit comprising:
a primary cell including an inner volume defined by:
a top.
a bottom vertically separated from the top;
a first side extending between the top and the bottom, the first side having a first

crease; and

a second side laterally separated from the first side and extending between the

top and the bottom, the second side having a second crease;

21

CA 2844518 2019-01-29



10

15

20

25

wherein:

the first crease has an apex directed away from the inner volume of the primary cell;
the second crease has an apex directed towards the inner volume of the primary cell;
the second crease is defined in one of a front side or a rear side of the cellular panel; and
the first side extends towards one of the front side or the rear side of the cellular panel

as the first side approaches the top, and the second side extends towards the other of the front

side or the rear side of the cellular panel as the second side approaches the top.

10.  The covering of claim 9, wherein the first crease and the second crease are positioned

vertically equidistant between the top and the bottom of the primary cell.

11.  The covering of claim 9, wherein each cellular unmit further comprises an outer wall
operably connected to the primary cell and extending around at least a portion of the first side

of the primary cell to form a secondary cell.

12.  The covering of claim 11, wherein the outer wall 1s coextensive in height with the first

side of the primary cell.

13.  The covering of claim 11, wherein the outer wall includes a crease that is aligned with

the first crease and the second crease.

14.  The covering of claim 9, wherein:

the second side includes a third crease and a fourth crease;

the third crease 1s positioned vertically between the first crease and the top of the
primary cell; and

the fourth crease 1s positioned vertically between the first crease and the bottom of the

primary cell.

15. The covering of claim 14, wherein the third and fourth creases each have an apex

directed away from the inner volume of the primary cell.

16.  The covering of claim 14, wherein the third crease is positioned vertically equidistant

between the first crease and the top of the primary cell.
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17.

The covering of claim 16, wherein the fourth crease 1s positioned vertically equidistant

between the first crease and the bottom of the primary cell.

18.

A cellular shade comprising: '
at least two cellular units, each cellular unit including:
an inner cell including;:

a top;

a bottom;

a first side having a first pleat and extending between the top and the bottom;
and

a second side having a second pleat and extending between the top and the
bottom, the second pleat disposed vertically between the top and the bottom of the inner
cell; and’

a lift mechanism for extending and retracting the at least two cellular units and including

a lift cord extending through an inner volume of the inner cell, wherein:

the first pleat 1s an outer pleat having an apex directed away from the inner volume of

the inner cell;

the second pleat 1s an inner pleat having an apex directed towards the inner volume of

the inner cell; and

19.

the second pleat 1s defined 1n an exterior side of the cellular shade.

The cellular shade of claim 18, wherein each cellular unit includes an outer cell defined

by an outer wall operably connected to the first side of the mner cell and including a single

pleat, the outer wall having approximately the same shape and size as the first side of the inner

cell.

20.

The cellular shade of claim 19, wherein the single pleat of the outer cell is aligned with

the first pleat of the first side.

21.

The cellular shade of claim 19, wherein the second pleat of the second side is aligned

with the first pleat of the first side and with the single pleat of the outer wall.
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22. The cellular shade of claim 18, wherein:

the second side includes a third pleat and a fourth pleat disposed vertically between the
top and the bottom of the mner cell; and
the third and fourth pleats are outer pleats each having an apex directed away from the

inner volume of the inner cell.

23.  The covering of claim 22, wherein one of the third and fourth pleats is positioned

vertically between the second pleat and the top of the inner cell, and wherein the other of the

third and fourth pleats 1s positioned vertically between the second pleat and the bottom of the

inner cell.

24.  The covering of claim 23, wherein the one of the third and fourth pleats is positioned

vertically equidistant between the second pleat and the top of the inner cell.

25.  The covering of claim 23, wherein the other of the third and fourth pleats is positioned

vertically equidistant between the second pleat and the bottom of the inner cell.

26.  The covering of claim 18, wherein the inner cell includes a drop ratio within a range of

between approximately 0.20 to approximately 0.28.
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