Office de la Propriete Canadian CA 2844518 A1 2013/03/07

Intellectuelle Intellectual Property
du Canada Office (21) 2 844 51 8
S-FnZL%?QéSQZna " mfgt?yn%yaﬁ; " 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
13) A1
(86) Date de depot PCT/PCT Filing Date: 2012/08/27 (51) ClLInt./Int.Cl. EO6B 3/32(2006.01)

(87) Date publication PCT/PCT Publication Date: 2013/03/07 | (71) Demandeur/Applicant:
(85) Entree phase nationale/National Entry: 2014/02/06 HUNTER DOUGLAS INC., US

o ST . (72) Inventeurs/Inventors:
(86) N° demande PCT/PCT Application No.: US 2012/052493 JOSEPHSON PAUL F. US:

(87) N° publication PCT/PCT Publication No.: 2013/033010 SEVCIK THOMAS = US
(30) Priorités/Priorities: 2011/08/26 (US61/528,068): SWISZCZ, PAUL G, US
2011/08/26 (US61/528,061) (74) Agent: GOWLING LAFLEUR HENDERSON LLP

(54) Titre : ELEMENT DE STORE CELLULAIRE A DOUBLE PLISSE
(54) Title: DOUBLE PLEAT CELLULAR SHADE ELEMENT

(57) Abréegée/Abstract:
A covering for an architectural opening Is provided. The covering may include a head rail, an end rail, and a cellular panel operably
connected between the head rall and the end rail. The cellular panel may include at least one cellular unit. Each cellular unit may
Include a primary cell having a first side and a second side. In one configuration, the first side has a single crease, and the second
crease has three creases. An outer wall may be operably connected to the primary cell and extend around at least a portion of a
side of the primary cell.

e

RN, x,
v N S S [ [
ST N

et L/ /4

C ana da http://opic.ge.ca - Ottawa/Gatineau K1A 0CY - attp://eipo.geca o p1cC e 7% Ciro
OPIC - CIPO 191 o

A mw:
4




w0 2013/033010 A1 I JH10H JT LR AR AV AR O A R LA

(43) International Publication Date

CA 02844518 2014-02-06

Organization
International Bureau

WIPOIPCT

7 March 2013 (07.03.2013)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(19) World Intellectual Property

(10) International Publication Number

WO 2013/033010 A1l

(1)

(21)

(22)

(25)

(26)
(30)

(71)

(72)
(75)

International Patent Classification:
E06B 3/32 (2006.01)

International Application Number:
PCT/US2012/052493

International Filing Date:

27 August 2012 (27.08.2012)
Filing Language: English
Publication Language: English
Priority Data:
61/528,061 26 August 2011 (26.08.2011) US
61/528,068 26 August 2011 (26.08.2011) US
Applicant (for all designated States except US):

HUNTER DOUGLAS INC. [US/US]; 1 Blue Hill Plaza,
Pearl River, New York 10965 (US).

Inventors; and

Inventors/Applicants (for US only): JOSEPHSON, Paul,
F. [US/US]; 5084 Rustic Avenue, Firestone, Colorado
80504 (US). SEVCIK, Thomas, E. [US/US]; 9799 Cr 16,

(54) Title: DOUBLE PLEAT CELLULAR SHADE ELEMENT

(74)

(81)

(84)

Fort Lupton, Colorado 80621 (US). SWISZCZ, Paul, G.
[US/US]; 7542 Estate Circle, Niwot, Colorado 80503

(US).

Agents: OSMAN, Lee, R. et al.; 1400 Wewatta Street,
Suite 400, Denver, Colorado 80202-5649 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, T™M,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
W,

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,

[Continued on next page]

(57) Abstract: A covering for an architectural opening is provided. The cov-
ering may include a head rail, an end rail, and a cellular panel operably con-

nected between the head rail and the end rail. The cellular panel may include
=0 at least one cellular unit. Each cellular unit may include a primary cell having
d a first side and a second side. In one configuration, the first side has a single
crease, and the second crease has three creases. An outer wall may be oper -
ably connected to the primary cell and extend around at least a portion of a
side of the primary cell.



CA 02844518 2014-02-06

WO 2013/033010 A 1 I 000N APYI N0 N A

UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, . L
EE. ES. FL. FR. GB. GR, HR. HU. IE, IS, IT. LT, LU, the earlier application (Rule 4.17(iii))

LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, Published:

SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, P .

GW.ML. MR, NE, SN, TD, TG) with international search report (Art. 21(3))

—  before the expiration of the time [limit for amending the

claims and to be republished in the event of receipt of
— as to the identity of the inventor (Rule 4.17(i)) amendments (Rule 48.2(h))

— as to the applicant'’s entitlement to claim the priority of

Declarations under Rule 4.17:

— as to applicant'’s entitlement to apply for and be granted
a patent (Rule 4.17(ii))



CA 02844518 2014-02-06
WO 2013/033010 PCT/US2012/052493

DOUBLE PLEAT CELLULAR SHADE ELEMENT

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit under 35 U.S.C. 119(¢) of U.S. Provisional
Application No. 61/528,061, filed August 26, 2011, entitled “Double Pleat Cellular Shade
Element,” and U.S. Provisional Application No. 61/528,068, filed August 26, 2011, and
entitled “Double Pleat Cellular Shade with Vanes,” both of which are hereby incorporated by
reference herein in their entirety. This application also 1s related to co-pending U.S. Design
Patent Application No. 29/400,375, filed August 26, 2011, and entitled “Cellular Shade

Component.”
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 1n 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 1s stacked

with the adjacent cell, and collectively stacked together 1n 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
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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 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 mner cell and an outer cell.
The mner cell has a first side and a second side, cach of which may have at least one pleat. In
on¢ example, the first side has a single pleat and the second side has at least two pleats. The
outer cell 1s defined by an outer wall operably connected to the first side of the imner 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 imnner 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 1s approximately equal, and the depth 1s greater for a front side of the cellular

panel but shorter for a back side of the cellular panel.

[0007] This summary of the disclosure 18 given to aid understanding, and one of skill in the
art will understand that each of the various aspects and features of the disclosure may
advantageously be used separately in some 1nstances, or in combination with other aspects

and features of the disclosure 1n other instances.
BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Fig. 1 1s an 1sometric view of a covering for an architectural opening 1n an extended

position.
[0009] Fig. 2 1s an 1sometric view of the covering of Fig. 1 1n 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 1s an alternative side elevation view of the covering with a lift cord

extending along or near a vertical centerline of the covering.
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10012]

Fig

. 4 18 a side elevation view of the two cellular units of Fig. 3 1n the retracted

position of Fig. 2.

10013]

10014]

Fig

Fig

. 5 1s an enlarged side elevation view of another example of a cellular unait.

. 6 15 an enlarged cross-section view of the cellular unit of Fig. 1 taken along the

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

10015]
10016}
10017]
10018}
10019]
10020]
10021}

10022

unit.

10023]

Fig
Fig

Fig

Fig.
Fig.
Fig.
Fig.

Fig.

Fig.

cellular unit.

Overview

. 7 1s an 1sometric view of two cellular units removed from the panel of Fig. 1.
. 8 15 a side elevation view of the two cellular units of Fig. 7.

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

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

11 15 a bottom plan view of the two cellular units of Fig. 7.

12 18 a top plan view of the two cellular units of Fig. 7.

13A 15 an enlarged exploded side elevation view of an example cellular unait.

13B 1s an enlarged exploded side elevation view of another example cellular

13C 1s an enlarged exploded side elevation view of yet another example

DETAILED DESCRIPTION

[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 unit 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 sitmilar 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 mstances, 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 generally 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.



CA 02844518 2014-02-06
WO 2013/033010 PCT/US2012/052493

[0028] Also, the secondary or front cell formed by the outer wall may also provide
additional material to allow the cellular panel to stack 1n a balanced manner. For example,
multiple pleats may be formed by multiple crease lines on a second side of the primary cell
and may 1ncrease 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 1n 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 mnner cell and a secondary or outer cell. In some embodiments, ecach cellular unit
22 has a double pleated or creased primary or imnner 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 units 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 illustrated 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 1s anchored in 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
alternate control and/or lift mechanisms, such as an automatic or motorized system, pulley

system, and so on. The automatic system may be electrical or spring driven, for example.

[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

S
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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 1n
height and stack together. For example, the cross-sectional area of cach 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 1n an extended position. As shown 1n

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

The Primary Cell

[0032] Referring 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 one 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 1n other manners (e.g., fasteners).
In examples where the two longitudinal edges 28, 29 may be spaced apart but adjacent one
another, a top 30 of the primary cell 24 may be formed by the combination of the longitudinal
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
lines 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 it generally faces towards the room of the
architectural opening (although it 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 in that the apex of the first crease
44 18 directed outward and away from an inner volume 63 of the primary cell 24. The first
crease 44 extends along the entire length of the primary cell 24. The first crease 44 acts as a
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 of 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 mmward segment extending downward and outward from the top 30 of the cell 24.
The concave mward segment 18 positioned above a convex inward segment that terminates at
first crease 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
heights between the top 30 and the first crease 44 of the cell 24, including a midpoint of the
height of the upper sidewall portion 42. Additionally or alternatively, a generally linear
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
creasc 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 inward
segment 18 positioned above a concave inward segment that terminates at the bottom 40 of
the cell 24. If the lower sidewall portion 61 1ncludes 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 mtegrally 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 353, 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 cach
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 each 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 are
divided by the second crease 52, which 1s an outer crease 1n that the apex of the crease 52 18
directed outward and away from the inner volume 63 of the primary cell 24. The second

crease 52 1s located at a cell height location above the first crease 44 on the first side 41 of the

8
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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 1in height with the upper sidewall portion 42 of the first side 41 of the primary
cell 24. Thus, m 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
sidewall portion 54, the second upper sidewall portion 53 may have a generally arcuate or
curved shape, may be generally linear, or both. For example, the second upper sidewall
portion 53 shown 1n 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 inward shape relative to the inner 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 is an inner crease in that the apex of the third crease
50 1s 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
combined height of the first and second upper sidewall portions 54, 53 1s approximately equal
to the combined height of the first and second 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 1n
height with the first crease 44, while being laterally separated from the first crease 44. In
some implementations, 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 1nto 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 1s 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.

[0043] 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 in 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 n
height with the lower sidewall portion 61 of the first side 41 of the primary cell 24. Thus, 1n
some implementations, 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
extends between the third crease 50 and the fourth crease 48. The first lower sidewall portion
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 mnner
volume 63 of the primary cell 24. A lower end of the arcuate or curved segment transitions
into a linecar 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 in 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. Similar to the first
lower sidewall portion 54, the second lower sidewall portion 46 may have a generally arcuate
or curved shape, may be generally linear, or both. For example, the second lower sidewall
portion 46 shown 1n Fig. 3 includes a linear 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 mner 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 in depth from the
fourth crease 48 to the bottom 40 of the cell 24. Thus, 1n one 1implementation, as 1llustrated
in Fig. 3, the primary cell 24, when extended, may increase 1in depth from a top 30 of the cell
24 to a second crease 52, may decrease in depth from the second crease 52 to a third crease
50, may increase 1n 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 second crease 52. The apex or tip of the “V” or the bottom
of the “U” 1s directed 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
four 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 each crease 1s directed
outward and away from an inner portion of the primary cell 24. On the other hand, the third
crease 50 1s an 1nner crease 1n that 1ts apex 18 directed towards an 1nner portion of the primary
cell 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 1n the retracted position (Fig. 4) allows for the second upper sidewall
portion 353 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.
Referring briefly to Fig.4, in these examples, the first side 41 may have a depth D1 (as
measured from the two longitudinal edges 28, 29) that 1s approximately 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 1s indicated as being held 1n place via adhesive
56, 1n 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, 1n 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 imnner crease 50
because too much adhesive 56 at the inner crease 50 restricts the crease 50 from fully

expanding 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 cach 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 example, the lift cord 23 may be threaded through an aperture 49 1n the adhesive 60
operably connecting adjacent cellular units 22 and through an aperture 49 1n the adhesive 56
positioned within the inner 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 1f 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 1t may be advantageous to place the
l1ft cord 23 through an aperture 49 1n 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 15 also contemplated that the lift cord may extend adjacent to
or near 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-linecar with the centerline.

The Secondary Cell

[0054] Referring to Fig. 3 and Fig. 4, cach 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 cach
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 be connected 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 1n 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
conforms to the shape of the first side 41 of the primary cell 24 and may completely or
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
oreater 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, 1n 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 mcluding 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 aesthetically 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 manmade or natural material. The outer wall 80 of the secondary 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 mamtaining 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 1nclude 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 1ts inner
surface on sidewalls 46, 47, 53, 54, the first outer sidewall 42, 61 (if 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 18 acsthetically 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
covering 10. While certain elements of the cellular structure are functional, the combination
of clements and some sub-combinations are also distinctive and provide a unique aesthetic

appearance.

[0064] Referring 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 18
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 casily 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, 1n 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 1llustrated 1n Fig. 3. However, the angles between the creases 44, 48, 50, 52, 70
may be smaller. Additionally, the other dimensions may be altered as well, affecting the drop

ratio.

[0066] In onc 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 1in Figs. 13A-13C have approximately the
same shape and features as those previously described in 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 1n 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
cach be constructed from the same type of material, different types of materials, or a
combination thercof. For example, 1n one example, the second side 43 18 an 1nexpensive,
light permeable material, the first side 41 1s a blackout material, and the outer wall 80 15 an
expensive, acsthetically pleasing material. As another example, the second side 43 1s a
blackout material, the first side 41 1s an inexpensive, light permeable material, 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
are 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 material, 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 the outer wall 80 connects to the discontinuous top 30 of the primary
cell 24 via an adhesive 84 or other suitable fastener, and a bottom 82 of the outer wall 80
connects to the continuous 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 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 into 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,
radial, axial, clockwise, and counterclockwise) are only used for 1dentification purposes to
aid the reader’s understanding of the present disclosure, and do not create limitations,
particularly as to the position, orientation, or use of this disclosure. Connection references
(¢.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 1llustration only and the dimensions, positions, order and relative sizes

reflected in the drawings attached hereto may vary.
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CLAIMS:

What 1s claimed 1s:

1. 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, wherein the
top, the bottom, the first side, and the second side define a continuous inner volume of the
primary cell; and
an outer wall connected to an outer top surface and an outer bottom surface of
the first side of the primary cell to form a secondary cell disposed laterally adjacent to the

primary cell, the outer wall having a crease aligned with the first crease.

2. The covering of claim 1, wherein the outer wall has approximately the same shape

and si1ze as the first side of the primary cell.

3. The covering of claim 1, wherein the second side has a second crease, a third crease,

and a fourth crease.

4. The covering of claim 3, wherein the third crease 1s aligned with the first crease.

5. The covering of claim 3, wherein the first crease, the second crease, and the fourth
crease are outer creases cach having an apex directed away from the inner volume of the
primary cell, and wherein the third crease 1s an 1mnner crease having an apex directed toward

the mner volume of the primary cell.
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0. The covering of any one of claims 3-5, wherein the first crease of the first side, the
third crease of the second side, and the crease of the outer wall each have an apex disposed 1n

a common plane and oriented in a common direction.

7. 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 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, a third crease, and a
fourth crease, the second crease positioned vertically between the first crease and the top, the
third crease aligned with the first crease, and the fourth crease positioned vertically between
the first crease and the bottom; and
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.
8. The covering of claim 7, wherein the first crease, the second crease, and the fourth
crease cach have an apex directed away from the inner volume of the primary cell, and

wherein the third crease has an apex directed towards an inner volume of the primary cell.

9. The covering of claim 7, wherein the first crease and the third crease are positioned

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

10.  The covering of any one of claims 7-9, wherein the outer wall includes a crease that 1s

aligned with the first crease and the third crease.
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11.  The covering of any one¢ of claims 7-9, wherein the second crease 1s positioned

vertically equidistant between the first crease and the top of the primary cell.

12.  The covering of claim 11, wherein the fourth crease 1s positioned vertically

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

13 The covering of any one of claims 7-9, wherein the outer wall 1s coextensive in height

with the first side of the primary cell.

14. A cellular shade comprising:
at least two cellular units, each cellular unit including:
an 1mner cell including:
a first side having a single pleat; and
a second side having at least two pleats; and
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; and

a lift mechanism for extending and retracting the at least two cellular unaits.

15.  The cellular shade of claim 14, wherein the single pleat of the outer cell 1s aligned

with the single pleat of the first side.

16.  The cellular shade of any one of claims 14-15, wherein the second side has three
pleats.
17.  The cellular shade of claim 16, wherein the three pleats comprise two outer pleats

cach having an apex directed away from an inner volume of the mner cell and an mnner pleat

having an apex directed towards the inner volume of the 1nner cell.

18.  The cellular shade of claim 17, wherein the inner pleat of the second side 1s aligned

with the single pleat of the first side and with the single pleat of the outer wall.
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19. 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 first side having a crease; and
a second side having a plurality of creases, at Ieast one of the plurality
of creases being an inner crease having an apex directed towards an inner volume of the

primary cell.

20.  The covering of claim 19, wherein the crease of the first side 1s an outer crease having

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

21.  The covering of claim 20, wherein the outer crease of the first side 1s aligned with an

inner crease of the second side.

22.  The covering of claim 21, wherein the first side has a single crease.

23.  The covering of any one of claims 19-22, wherein the second side has a second
crease, a third crease, and a fourth crease, wherein the third crease 1s positioned between the
second crease and the fourth crease, and wherein the third crease 1s aligned with the single

crease of the first side.

24.  The covering of claim 23, wherein the single crease, the second crease, and the fourth
crease are outer creases cach having an apex directed away from the inner volume of the
primary cell, and wherein the third crease 1s an imnner crease having an apex directed towards

the mnner volume of the primary cell.

25.  The covering of claim 23, wherein the drop ratio of the primary cell has a range of

between approximately 0.20 to approximately 0.28.
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26.  The covering of any one of claims 19-22, wherein the inner crease of the second side

1S secured via adhesive.

27. 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, wherein the
top, the bottom, the first side, and the second side define a continuous inner volume of the
primary cell; and
an outer wall connected to an outer top surface and an outer bottom surface of
the first side of the primary cell to form a secondary cell disposed laterally adjacent to the

primary cell, the outer wall having a crease aligned with the first crease.

28.  The covering of claim 27, wherein the outer wall has approximately the same shape

and size as the first side of the primary cell.

29.  The covering of any one of claims 27-28, wherein the second side has a second

crease, a third crease, and a fourth crease.

30.  The covering of claim 29, wherein the third crease 1s aligned with the first crease.
31.  The covering of any one of claims 29-30, wherein the first crease, the second crease,
and the fourth crease are outer creases each having an apex directed away from the inner

volume of the primary cell, and wherein the third crease 1s an inner crease having an apex

directed toward the mner volume of the primary cell.
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32.  The covering of any one of claims 29-31, wherein the first crease of the first side, the
third crease of the second side, and the crease of the outer wall each have an apex disposed in

a common plane and oriented in a common direction.

33. The covering of any one of claims 29-32, wherein the first crease and the third crease

are positioned vertically equidistant between the top and the bottom of the primary cell.
34. The covering of any one of claims 29-33, wherein the second crease 1s positioned
vertically between the first crease and the top of the primary cell, and wherein the fourth

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

35. The covering of any one of claims 29-34, wherein the second crease 1s positioned

vertically equidistant between the first crease and the top of the primary cell.

36. The covering of any one of claims 29-35, wherein the fourth crease 1s positioned

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