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PLASTIC DOUBLE-CELL COVERING FOR ARCHITECTURAL OPENINGS

CROSS REFERENCE TO RELATED APPLICAfION
[0001] This application claims priority under 35 U.S.C. § 119(e) to U.S.
provisional patent application No. 61/357,635 entitled “Plastic Double-Cell Covering For
Architectural Openings” filed on June 23, 2010, which is hereby incorporated by

reference herein in its entirety.

BACKGROUND OF THE INVENTION

Field of the Invention
[0002] The present invention relates generally to retractable cellular coverings for

architectural openings, such as windows, doors, archways, and the like, and more
particularly to such a covering wherein concentric double cells are used to improve the
insulating properties of the covering without detrimentally affecting the thickness, color,

sound of operation, and the like of the covering.

Description of the Relevant Art
[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 moveable 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
for aesthetics and in some instances for improved insulation. The cells in such coverings
are typically elongated and transversely collapsible so that when the covering is
extended across a window opening, the cells are themselves expanded, but when the
covering is retracted adjacent one or more sides of the opening, the cells collapse
transversely so that the covering can be neatly stacked adjacent the one or more sides
of the opening.

[0005] One form of such a cellular covering typically includes a plurality of
elongated vertically aligned, horizontally 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 thereof. While such coverings utilizing transversely collapsible
cells are typically oriented so the cells extend horizontally, panels of such material can
also be oriented so the cells extend vertically.

[0006] While such cellular coverings may have some insulative capabilities,

depending largely on the material from which they are made, there has been a
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continuing effort to improve the insulating capabilities of such coverings with an example
of such being in U.S. Patent No. 5,974,763 owned by the assignee of the present
application. In that patent, cells are provided within other cells with the arrangement
commonly referred to as a cell-in-cell, and this arrangement provides improved insulation
even though issues are raised with the thickness of the covering when it is retracted and
such issues are addressed in the aforenoted U.S. patent. Further, dependent upon the
see-through capability of the fabric from which the outer cells in such a covering is made,
the inner cell might also have an effect on the see-through capability of the covering
whether it is transparent or translucent. Of course, if the outer cell were opaque, the
light-transmitting characteristics of the inner cell would have no bearing. Coloring of the
inner and outer cells is also a factor in the aesthetics of the product where the outer cells
are made of a transparent or translucent material.

[0007] Typically, both the outer and inner cells are made of a woven or non-
woven material which could be of natural or synthetic fibers and may include a resin to
bond the fibers. When cell-in-cells are utilized in a retractable covering and when both
cells are made of such a woven or non-woven material, the see-through capability is
typically adversely affected, and as mentioned previously, the coloring and stacking
capabilities can also be adversely affected.

[0008] It is an object of the present invention to provide a cell-in-cell retractable
covering for architectural openings which improves upon the characteristics of prior art

coverings.

SUMMARY OF THE INVENTION
[0009] The retractable covering of the present invention includes a plurality of

elongated horizontally extending, transversely collapsible cell-in-cell units which are
longitudinally secured to upper and lower like units to form a transversely collapsible
cellular panel. While the outer cell can be made of a woven, knit, or non-woven fabric of
natural or synthetic fibers, the inner cell is made of a low modulus film having relatively
high surface tension so it can be bonded to the outer cell in a manner which is
dependable at high temperatures such as are experienced in windows, doors, and the
like. Of course, the cells could be oriented vertically rather than horizontally, if desired.
[0010] Other aspects, features and details of the present invention can be more
completely understood by reference to the following detailed description of a preferred

embodiment, taken in conjunction with the drawings and from the appended claims.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0011] FIG. 1 is an isometric of a fully-extended covering in accordance with the

present invention.

[0012] FIG. 2 is an isometric similar to FIG. 1 with the covering in a fully-retracted
position.

[0013] FIG. 3 is an enlarged fragmentary section taken along line 3-3 of FIG. 1.
[0014] FIG. 3A is an enlarged view of the fragmentary section of FIG. 3 showing

an inner cell formed of an oriented polypropylene film.

[0015] FIG. 3B is an enlarged view of the fragmentary section of FIG. 3 showing
a second example of the inner cell formed of an orientated polypropylene film having an
acrylic layer on each side of the orientated polypropylene film.

[0016] FIG. 3C is an enlarged view of the fragmentary section of FIG. 3 showing
a third example of the inner cell formed of the oriented polypropylene film having a
polyvinylidene chloride layer on an outer surface and an acrylic layer on an inner
surface.

[0017] FIG. 3D is an enlarged view of the fragmentary section of FIG. 3 showing
a fourth example of the inner cell having a base material coated with the orientated
polypropylene film, including an acrylic coating on a first or inner side and a
polyvinylidene chloride coating on a second or outer side of the orientated polypropylene
film.

[0018] FIG. 4 is an exploded diagrammatic isometric showing the inner and outer
cells used in the covering of FIGS. 1 and 2, and the lines of adhesive for interconnecting
the cells. '

[0019] FIG. 5 is a section similar to FIG. 3 with the lines of adhesive in different

locations than shown in the embodiment of FIGS. 3 and 4.

DETAILED DESCRIPTION OF THE INVENTION
[0020] A covering 10 incorporating the teachings of the present invention is

shown fully extended in FIG. 1 and fully retracted in FIG. 2. The covering can be seen to
include a headrail 12, a bottom rail 14, and a flexible collapsible panel 16 interconnecting
the headrail and the bottom rail. The covering is moved from the extended position of
FIG. 1 to the retracted position of FIG. 2 in a conventional way utilizing a control system
that is incorporated into the headrail and is operated with a pull cord 18 having a

tassel 20 on a free end thereof, with the pull cord being operative to retract lift cords (not
seen) which extend through the panel from the headrail to the bottom rail and are
thereby operative to lift the bottom rail toward the headrail when the covering is being
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retracted. The covering would be extended from the retracted position of FIG. 2 by
allowing the tassel to rise and therefore extend the lift cords permitting the bottom rail to
drop by gravity. A conventional cord lock (not seen) is provided within the headrail to
secure the pull cord at any desired position between fully extended and fully retracted
positions.

[0021] The flexible panel 16 is comprised of a plurality of elongated horizontally
extending, vertically aligned and transversely collapsible cellular units 22 which are
interconnected along their length to immediately adjacent upper and lower identical
cellular units in a manner to be described hereafter. The cellular units can be seen best,
for example, in FIG. 3 to include an outer cell 24 and an inner cell 26, which are similarly
configured even though the inner cell is obviously smaller in cross-section than the outer
cell. Both the inner and outer cells are made from a strip of material that is flexible or
semi-rigid so as to have enough rigidity to temporarily retain the configuration shown in
FIG. 3, for example, when the covering is fully extended and can be transversely
collapsed into a flattened configuration as in FIG. 2 by moving the bottom of each cellular
unit into contiguous relationship with the top of the cellular unit.

[0022] The outer cell 24 of the cellular unit is made from a strip of material having
parallel longitudinal edges 28, which are positioned in spaced adjacent relationship from
each other at the top of the cell, as seen in FIG. 3, and having upper side walls
extending in opposite directions with one upper side wall 30 being referred to as an inner
upper side wall and the other an outer upper side wall 32. The inner upper side wall
faces the interior of a room (not shown), while the outer upper side wall would face the
exterior of the room, such as, for example, a glass pane in a window (not shown). The
strip of material is longitudinally creased at two locations 34 which are equally spaced
from the longitudinal edges 28 of the strip of material so as to be somewhat pointed with
one crease facing the interior of a room and the other the exterior of a room. The outer
cell has a longitudinally extending bottom wall 36 which is identifiable when the cell is
expanded as in FIG. 3, with the bottom wall being interconnected to the creases 34 with
an inner lower side wall 38 and an outer lower side wall 40. The proximity of the
longitudinal edges of the strip of material at the top of each cell cooperate to define the
top wall 42 of the cell so that each outer cell has a top wall, a bottom wall 36, an upper
inner side wall 30, an upper outer side wall 32, a lower inner side wall 38, and a lower
outer side wall 40.

[0023] The inner cell 26 is structured identically to the outer cell except that it is
inverted so that the longitudinal edges 46 of the strip of material from which it is formed

are positioned in spaced immediately adjacent relationship to each other forming a
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bottom wall 48 of the cell with the top of the cell defining a top wall 50 that is continuous.
In some examples, the inner cell 26 may be an orientated polypropylene film that may
include a polyvinylidene chloride coating and/or an acrylic coating. And, in other
examples, the inner cell 26 may include a first or base material that may form the main
structure of the inner cell 26 and the oriented polypropylene film may be applied onto the
outer surface of the base material 69 (Fig. 3D) to create an impermeable cell.

[0024] The inner cell 26, like the outer cell 24, has an upper inner side wall 52,
an upper outer side wall 54, a lower inner side wall 56, and a lower outer side wall 58,
with the upper and lower side walls on the inner and outer sides being connected by
creases 60 in the strip of material forming the inner cell 26.

[0025] Each cellular unit 22 is connected to an adjacent cellular unit with lines of
adhesive, for example, but could also be ultrasonically bonded or connected in any other
suitable manner that would withstand the elevated temperatures incurred in windows or
doorways of a building structure.

[0026] If the cells of a unit 22 and the interconnection of one cellular unit to
another are accomplished with adhesive, the adhesive preferably has a bonding or glue
strength in excess of four pounds. Accordingly, the adhesive as well as the material
used in the cells may be compatible enough to provide such bonding strength at the
elevated temperatures incurred such as, for example, up to 225°F.

[0027] With reference to FIG. 3, it will be seen that lines of adhesion or glue
lines 62 are provided on the bottom surface of the top wall 42 immediately adjacent to
the longitudinal edges 28 of the outer cell 24 while corresponding lines of adhesive 64
are positioned on the top surface of the outer cell 24 at a slightly spaced distance from
the longitudinal edges 28. The adhesive 62 on the bottom surface of the outer cell
adjacent the longitudinal edges is used to secure the outer cell to the top wall 50 of the
inner cell 26 while the lines of adhesive 64 on the top surface immediately spaced from
the longitudinal edges of each outer cell is used to secure the top wall 42 of one outer
cell to the bottom wall 36 of the upwardly next adjacent outer cell. Also, in each cellular
unit, lines of adhesive 66 are provided along the bottom surface of the longitudinal
edges 46 of the inner cell 24 so as to secure the outer surface of the bottom wall 48 of
the inner cell to the inner surface of the bottom wall 44 of the outer cell.

[0028] While the adhesive used may best perform when it satisfies the criteria
mentioned above, it has been found that an adhesive made by Henkel International of
1001 Trout Block Crossing, Rocky Hill, Connecticut 06067 USA, and sold under the
trade name Moisture Curable Polyurethane Henkel Adhesives, has been found suitable

for this use.
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[0029] -  While the outer cell 24 could be made of most any material which is to
some degree dictated by aesthetics and light transmissivity including transparent,
translucent, or opaque fabrics, woven, knit, or non-woven fabrics which might include a
resin for bonding the fibers used in the fabrics, are typically used and are translucent in
their light-transmitting character. The outer cells typically also have some air
permeability. The material from which the outer celis are made will further collapse and
expand in a substantially silent manner so there are no undesired noises from the fabric
cells themselves when the covering is moved between extended and retracted positions.
[0030] In order to provide optimum insulation, the inner cell 26, pursuant to the
present invention, is made of an air impermeable material such as a synthetic film. A
problem with most synthetic films, however, is that they are noisy when folded and
unfolded so as to make a “crunchy” sound, at least when they are thick enough to at
least temporarily hold their configuration. This, of course, is undesirable in covering
products of the type described herein and, accordingly, the air impermeable material,
while being a film, is desirably relatively silent when it is collapsed and expanded.
Another common feature of most films such as polyester “Mylar” type films is that they
have very low surface tension and, accordingly, adhesives may not bond well and may
not provide the bonding strength required for a product of the type described herein.

Low modulus films can be used to minimize the noise factor, but are typically
characterized by low surface tension and are, therefore, not universally suitable for use
in a covering of the type disclosed herein. Another factor to consider when selecting a
film-type product for the inner cell of a cellular unit is how that film might affect the
handling of the cells when they are being manufactured and connected to adjacent cells.
This might be referred to as the “handling” of the cellular materials, and this is a factor for
consideration similar to the noise factor and the surface tension factor mentioned above.
Another factor to be considered when selecting the film is the thickness of the film as this
will also affect the handling when processing the cellular units as well as the noise factor
and the retracting thickness of the finished product.

[0031] Oriented Polypropylene (OPP) films are low-modulus and in addition
provide product stability, ease of handling, and move desirably and quietly between
expanded and retracted positions of the covering product. In some examples, OPP films
may be biaxially orientated, which may allow the films to be substantially clear. This may
allow the color of a material (if any) on which the OPP film is applied to be visible through
the coating. Additionally, when the OPP is biaxially orientated, the tensile strength,

flexibility, and toughness of the film may be increased.
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[0032] Such OPP films typically include an acrylic coating on both sides. The
acrylic coating, however, has a low surface tension so that dependable glue strengths
above four pounds are not always obtainable.

[0033] It has been found in accordance with the present invention, however, that
by providing a coating on at least one side of an OPP film of a polyvinylidene chloride
(PVDC) an acceptable adhesion is obtainable for use in a covering for an architectural
opening. In some examples, the PVDC coating may be an aqueous dispersion of PVDC
copolymer. Additionally, the PVDC coating also has a melting/softening point above
225°F, which is beneficial for coverings of the type disclosed herein.

[0034] An example of a film product arrived upon pursuant to the present
invention for providing the desired insulation, handling, stability, and strength criteria
desired for the covering product 10 is an OPP film of 1.5 mil in thickness and having a
PVDC coating on one side. A film product meeting that criteria can be purchased from
Innovia Films having a principal place of business in England and sold under the product
identification RD140. In this application, the term OPP film includes a single layer film
structure of entirely OPP, or a multi-layer film structure of OPP and any one or more of
the additional film materials described herein, or other film materials known to be suitably
used along with OPP for compatible purposes.

[0035] As described above, with respect to FIG. 3, the inner cell 26 may be
structurally similar to the outer cell 24. However, the inner cell 26 may be formed of an
OPP film or an OPP film coated on a base material. While Figs. 3A-3C show an
enlarged section view of wall 52 of inner cell 26, these views are representative of the
structure of any of the walls 52, 54, 56, 58, any combination of the walls 52, 54, 56, 58,
all of the walls 52, 54, 56, 58, or any portion of any one or more of the walis 52, 54, 56,
58.

[0036] FIG. 3Ais an enlarged view of a first example of wall 52 of the inner cell
26 formed of an OPP film 63. In this example, the inner cell 26 may be formed
completely of the OPP film 63, which provides air impermeability and insulation qualities.
In addition to forming the inner cell 26 with only the OPP film 63, in some examples, the
inner cell 26 may also include additional layers.

[0037] As seen in FIG. 3B, the acrylic coating 61 may be positioned on both
surfaces of the OPP film 63. However, as discussed above, the acrylic coating 61 may
present some difficulties in attaching the inner cell 26 to the outer cell 24. Therefore, in
some instances, the acrylic coating 61 may be included on the inner surface of the inner
cell 26, rather than on the outer surface of the inner cell 26 that engages outer cell 24.
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[0038] FIG. 3C is an enlarged view of a third example of the inner cell 26. In this
example, the OPP film 63 may include the acrylic coating 61 on an inner surface and a
PVDC coating 65 on the outer surface of the OPP film 63. In this example, the PVDC
coating 65 may provide acceptable adhesion properties to facilitate attachment of the
inner cell 26 to the outer cell 24. As described above, the PVDC coating 65 provides a
higher surface tension than the acrylic layer 61. The PVDC coating 65 may be layered
on the OPP film 63 so that the adhesive line 62 (see FIG. 3) may be able to provide an
acceptable adhesion to attach the inner cell 26 to the outer cell 24. Therefore, the PVDC
coating 65 may be applied to the OPP film 63 at all or some of the locations where the
inner cell 26 and outer cell 24 are attached together, or may be applied on the entire
outer surface of the OPP film 63 forming the inner cell 26.

[0039] The OPP film 63 provides insulative qualities to the inner cell 26, while
reducing the operational noise (i.e. the “crunchy” sound) as the panel is extended and
retracted. This is because the OPP film 63 may produce a reduced amount of sound as
the cellular pane is expanded and retraced. It should be noted that in other examples,
e.g., FIGS. 3A-3C, the OPP film 63, acrylic layer 61 or PVDC coating 65 may be non-
transparent and/or may include colors or other surface effects.

[0040] However, in still other examples, the inner cell 26 may be constructed of a
base material with a layer of OPP film 63 applied to its outer surface. See Fig. 3D. For
example, in some instances, the OPP film 63 may be clear and therefore, the color of a
base material may be viewable through the OPP film 63.

[0041] FIG. 3D is a fourth example of an inner cell 26. This representative
section is taken along wall section 50 where the inner cell 26 and the outer cell 24 are
connected together. In this example, the inner cell 26 may include a base material 69,
with the acrylic coating 61, OPP film 63 and the PVDC coating 65 together forming a
layered film applied to the outer surface of the base material 69. This example is similar
to having the film layer of Fig. 3C applied to the outer surface of inner cell 26 formed of a
base layer 69. The base material 69 that may be a transparent, translucent, or opaque
fabric, woven, knit, or non-woven fabric such as the materiai used in the formation of
outer cell 24, and suitable for use in the structure of the inner cell 26. It should be noted
the inner cell 26 may be similarly configured at other locations.

[0042] As discussed above with respect to FIG. 3C, the PVDC coating 65 may be
selectively applied to the regions between the OPP film 63 and the adhesive line 62 to
facilitate an improved attachment between the outer 24 and inner 26 cells. As noted
above, adhesive line 62 better adheres to this layer of PVDC than if applied directly to
the acrylic layer 61. The PVDC coating 65 may be adhered or layered along only the
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portions of the inner cell 26 that may be connected to the outer cell 24, e.g., beneath the
adhesive lines 62, or may be applied to other portions, such as the entire inner cell 26
also. Similarly, the OPP film 63 may be layered on the top, bottom, and front or back
side of the base material 69. In this manner, the inner cell 26 may be more air
permeable than embodiments where the OPP film 63 forms the entire inner cell 26, as
the first or base material of the inner cell 26 (which may be a fabric, knit, woven, or non-
woven) may permit more air transfer there through than the more insulating OPP film 63.
[0043] In the aforementioned examples, the inner cell 26 may include a variety of
different films having at least one layer of a synthetic film, such as OPP.

[0044] It has been found that a panel 16 made of cellular units 22 as described
herein provides an R-value factor of 4.66 when the cells have a height of % inches from
the top wall to the bottom wall of the cellular unit. This is comparable to other cellular
products having the same outer cell but no inner cell which have an R-value of 3.79.
These values in turn are comparable to that of a double-paned glass window that would
have an R-value of 3.50. Accordingly, it can be seen that a cellular product made in
accordance with the present invention has dramatically improved insulation. It is also a
characteristic of the cellular units of the present invention that the adhesive lines all have
a strength in excess of 6.5 pounds and the cells can be moved between extended and
retracted positions a much reduced noise level, such as without hearing a “crunchy”
noise.

[0045] It should also be noted that many cellular products used in coverings for
architectural openings have the inner wall (facing the interior of a room) of a pre-selected
color and the outer wall of a white color, which might be obtained by dyeing or coating
the material with acceptable materials which are well known in the trade. It has also
been determined that the different qualities of the inner and outer faces of the outer cell
have a bearing on the adhesive strength, but pursuant to the present invention, the
strength at each location of a line of adhesive never drops below 6.5 pounds, which is
acceptable for a product of the type described.

[0046] With reference to FIG. 5, it will be seen that the cellular unit 68 is slightly
different than that of FIG. 3, even though the inner 26 and outer 24 cells are identical and
oriented identically to each other. The only difference in the cellular structure shown in
FIG. 3 and FIG. 5 resides in the fact that lines of adhesive 70 adjoining adjacent outer
cells are vertically aligned with corresponding lines of adhesive 72 adjoining an inner cell
to an outer cell. By changing the location of the lines of adhesive between the cellular
units from that shown in FIG. 3 to that of FIG. 5, the shape and size of the outer cell

would change slightly when the panel from which the cells are made is extended.
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[0047] As described herein, material is referenced as “layers,” without being
limited to a sheet of contiguous thin material, unless defined to the contrary. For
instance, a “layer” of a second material on a first material may be created by spraying,
painting, or other type of deposition of the second material on a first material. Also, a
sandwich layer of two or more materials may be exclusive of other film layers, or may be
inclusive of other film layers positioned between, above or below the described film
layers. As used herein, the terms “applied to,” “coating,” “positioned,” or “adhered to,” or
“layered with” (or basic or derivative terms related thereto) may mean that one material
at least partially overlies another material, either in direct contact or with layers of other
materials between, above, or below the referenced materials, unless specifically
described otherwise herein.

[0048] It should also be appreciated from the above that depending on the light
transmitting characteristics of the inner and outer cells, the panel could be transparent,
translucent or opaque.

[0049] Although the present invention has been described with a certain degree
of particularity, it is understood the disclosure has been made by way of example, and
changes in detail or structure may be made without departing from the spirit of the

invention as defined in the appended claims.

10
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CLAIMS
What is claimed is:

1. A cellular covering for an architectural opening comprising:

a plurality of elongated outer tubular transversely collapsible cells interconnected along
adjacent longitudinal sides to form an expandable and collapsible panel movable
between extended and retracted positions, each said outer cell including an inner
substantially concentric tubular cell secured to said outer cell along at least two
peripherally spaced longitudinal lines of attachment, said inner cell being made of an air

impermeable material to improve the insulating capability of said panel.

2. The covering of claim 1, wherein said outer cell is air permeable and said inner

cell is made of an orientated polypropylene film.

3. The covering of claim 1, wherein said outer cell is air permeable, and said inner cell is
made of a base layer with a film of orientated polypropylene film overlying at least a

portion of said base layer.
4, The covering of any of claims 2 or 3 wherein said inner cell further includes a
polyvinylidene chloride coating overlying at least a portion of said orientated

polypropylene film.

5. The covering of any of claims 2 or 3, wherein a polyvinylidene chloride coating is

positioned on an entire outer surface of said orientated polypropylene film.

6. The covering of any of claims 2, 3, or 4, wherein said orientated polypropylene

film has a thickness of approximately 1.5 mil.

7. The covering of any of claims 4 or 5 wherein said polyvinylidene chloride has a

melting/softening point above 225°F.
8. The covering of any of claims 4, 5, or 7, wherein said polyvinylidene chloride coating
is positioned at least between said orientated polypropylene film and said outer cell

along said lines of attachment.

9. A cellular panel for an architectural opening comprising:

11
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at least one outer cell; and
at least one inner cell at least partially received within the at least one outer cell

and operably connected to the outer cell, said at least one inner cell formed at least

partially of an orientated polypropylene film.

10. The cellular panel of claim 9, wherein:
the at least one outer cell is operably connected to the at least one inner cell at a

first location and a second location; and
a first layer of polyvinylidene chloride is positioned on the inner cell at least at

one of the first location or the second location.

11. The cellular panel of claim 10, wherein the first layer of polyvinylidene chloride is

positioned on the inner celi at both the first location and the second location.

12. The cellular panel of any of claims 10 or 11, wherein the at least one inner cell and
the at least one outer cell are operably connected together by an adhesive positioned
between the at least one inner cell and the at least one outer cell at the first location and

the second location.

13. The cellular panel of any of claims 9, 10, 11, or 12, wherein the orientated

polypropylene film forming the inner cell has a thickness of approximately 1.5 mil.

14. The cellular panel of any of claims 10, 11, 12, or 13 wherein the first layer of

polyvinylidene chioride has a melting/softening point above 225°F.

15. The cellular panel of any of claims 9, 10, 11, 12, 13, or 14, wherein the at least one
outer cell further includes a first crease and a second crease equally spaced from a

longitudinal edge of a strip of material.

16. The cellular panel of any of claims 9, 10, 11, 12, 13, 14, or 15, wherein the at least
one inner cell further includes a base material, and said orientated polypropylene film

overlies an outer surface of said base material.
17. A cellular shade configured to cover an architectural opening comprising:

a first cell that is substantially air permeable;

a second cell at least partially received within the first cell and operably

12
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connected to the first cell, and the second cell constructed at least in part by an air

impermeable film.

18. The cellular shade of claim 17, wherein the air impermeable film is an orientated

polypropylene.

19. The cellular shade of any of claims 17 or 18, wherein the air impermeable film

further includes a polyvinylidene chloride coating.

20. The cellular shade of any of claims 17 and 18, wherein the air impermeable film is

approximately 1.5 mil thick.

21. The cellular shade of any of claims 19 or 20, wherein the polyvinylidene coating has

a meiting/softening point above 225°.

22. The cellular shade of any of claims 19, 20, or 21 where the second cell further
includes a base material, where the air impermeable film is operably attached to at least

a portion of an outer surface of the base material.
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