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CONTROLLED DIFFUSER DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims the benefit of co-pending U.S. Provisional Patent
Application No. 62/134,836, filed on March 18, 2015, co-pending U.S. Design Patent
Application No. 29/541,513 filed October 05, 2015, and co-pending U.S. Utility Patent
Application No. 14/974,542, filed December 18, 2015, which are hereby incorporated by
reference in their entirety.

FIELD

[0002] The present disclosure is generally directed towards a fragrance distribution device;
and, in particular, towards a device that controllably diffuses fragrance via an operatively
shuttering container.

BACKGROUND

[0003] Producing aromatic environments through fragrance-permeation or odor neutralizer-
permeation of air occupying a volume of space, such as a room for example, within a vicinity
of occupants of that space is well known and a common form of odorizing or de-odorizing that
room. Many forms of fragrance-permeation and odor-neutralizer-permeation of air exist.
[0004] A common form is the use of a substrate, such as polyethylene vinyl acetate (EVA),
laden with fragrance or odor neutralizer components (herein referred to as “aromatic
components”). Aromatic components are diffused from the substrate and released into the
surrounding air. The aromatic laden substrate is packaged within a container to be substantially

in fluid isolation from an environment outside the container. When the container is open or the
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substrate is removed from the container, a change in vapor pressure initiates the diffusion of the
aromatic components.

[0005] Typical diffuser containers consist of containers that are either sealed in a closed state to
prevent diffusion or open to permit diffusion, whereas the exposure of the substrate is fixed
when in a closed state and again fixed when in an open state. Typical diffuser containers do not
enable dynamic controllable exposure of the aromatic laden substrate because usually they only
enable a fixed amount of exposure when open and a fixed amount of exposure, or non-
exposure, when closed. To the extent that additional exposure is required, it must be
accomplished manually.

[0006] Prior art also fails to provide a means for controllable exposure that is automatic
without sophisticated mechanical and/or electrical systems. Typically, as aromatic laden
substrates diffuse aromatic components, the chemical potential of diffusion changes over time,
especially with an EVA substrate. Consequently, initial diffusion when first exposed occurs at
a greater rate, whereas as time lapses and diffusion continues, the diffusion occurs at a lower
rate. Prior art, in this regard, further fails to automatically expose the substrate proportionately
to the chemical potential of diffusion, which leaves users with an overabundance of fragrance
permeation upon initial use and a deficiency of fragrance permeation during later use.

[0007] Thus, there is a need for a technical solution to provide a container that automatically
and proportionately exposes aromatic laden substrates to maximize effectiveness and efficiency
of diffusion by creating an opening in the container commensurate with the level of diffusion

desired.
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SUMMARY

[0008] The present disclosure describes a controlled diffuser device comprising a cover, a
louver panel, a substrate member, and a base. A cover may be provided with a cover aperture,
and a louver panel may be provided with a tine. A configuration of a disclosed device statically
secures a substrate member to a base, statically secures a louver panel to a substrate member,
and statically secures a cover to a base. At least one of a substrate member and a louver panel
is configured to slidably engage a base upper surface. A cover and a base are configured to
affix to each other to sandwich a substrate member to and a louver panel while enabling a
substrate member and a louver panel to slidably engage a base upper surface.

[0009] A substrate member may comprise a material that changes in physical dimension as it is
exposed to a change in vapor pressure and diffuses aromatic components. Because of static
securement and slidable engagement configurations described herein, tines of a louver panel
operatively shutter apertures of a cover to selectively moderate varying degrees of exposure of
a substrate member as a substrate member changes in physical dimension. Therefore a
disclosed device provides a means to automatically and proportionately expose aromatic laden
substrates to maximize effectiveness and efficiency of diffusion by creating an opening
commensurate with a level of diffusion desired.

[0010] While these potential advantages are made possible by the technical solutions offered
herein, they are not required to be achieved. The presently disclosed device and embodiments
thereof can be implemented to achieve technical advantages, whether or not these potential
advantages, individually or in combinations, are sought or achieved.

[0011] An exemplary embodiment of a controlled diffuser device may comprise the following.

At least one cover is provided having a cover upper surface, a cover lower surface, and at least
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one cover aperture. At least one base is provided having a base upper surface, a base lower
surface, and at least one base aperture. At least one louver panel is provided having a louver
panel upper surface, a louver panel lower surface, a central member, and at least one tine. At
least one louver is provided having a louver upper surface and a louver lower surface, wherein
each louver is rotatingly attached to at least one of the at least one cover aperture and the at
least one base aperture, wherein the at least one louver is configured to selectively obstruct at
least one of the at least one cover aperture and the at least one base aperture.

[0012] At least one substrate member is provided having a substrate member first end and a
substrate member second end. At least one first end retention mechanism statically secures the
at least one substrate member first end to the at least one base upper surface. At least one
second end retention mechanism statically secures the louver panel lower surface to the
substrate member second end. The at least one louver is in mechanical communication with the
substrate member second end. At least one of the at least one substrate member and the at least
one louver panel is configured to slidably engage the base upper surface. The substrate
member comprises a material that changes at least one physical dimension upon being exposed
to a change in vapor pressure.

[0013] Upon the change in physical dimension, the substrate member second end is forced to
move relative to the substrate member first end, which forces the at least one louver panel in a
direction. The at least one substrate member and the at least one louver panel move relative to
the at least one base and the at least one cover. As the at least one louver panel moves relative
to the at least one cover, the at least one tine traverses an opening of at least one of the at least
one cover aperture and the at least one base aperture to regulate exposure of the at least one

substrate member to an environment outside of the device.
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[0014] Upon the change in physical dimension, the substrate member second end is forced to
move relative to the substrate member first end, which forces the at least one louver to rotate.
The at least one substrate member moves relative to the at least one base and the at least one
cover while the at least one louver rotates to selectively obstruct an opening of at least one of
the at least one cover aperture and the at least one base aperture to regulate exposure of the at
least one substrate member to an environment outside of said device.

[0015] Alternative embodiments may provide for the following. The at least one substrate
member is provided with aromatic components that diffuse upon the change in vapor pressure.
The device further comprises at least one attachment mechanism to affix the device to an
ancillary structure. The device further comprises at least one fastening mechanism to affix the
at least one cover to the at least one base. The at least one substrate member comprises EVA.
[0016] In one embodiment, the device can include a base, a substrate member, and a cover.
The base may be a self-supporting container having a bottom with conjoined sides and an open
top forming a base interior cavity. The substrate member can exhibit a shape that complements
the base interior cavity such that it can be slidingly inserted therein. The cover may have a
closed top with conjoined sides and an open bottom forming a cover interior cavity. The cover
can be configured such that its cover interior cavity can slidingly receive the base and the
substrate member. The base can be structured to stand upright with its open top facing upward.
A user can insert the substrate member into the base interior cavity and place the cover over top
of the base and substrate member by allowing the cover interior to receive at least the base top
and a portion of the substrate member. The cover may be made to rest on top of the substrate
member. As the substrate member changes in physical dimension, the cover, due to the fact

that it can be resting upon the substrate member, may move relative to the base. At least one of
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the base sides and cover sides may be provided with at least one vent aperture. As the cover
moves relative to the base, the structure of the cover and/or base can shutter or open the vent
aperture(s), thus enabling automatic controlled diffusion through the vent aperture(s).

BRIEF DESCRIPTION OF THE DRAWING FIGURES

[0017] Exemplary embodiments are best understood from the following detailed description
when read in conjunction with the accompanying drawings. Included in the drawings are the
following figures:

[0018] FIG. 1 is an exemplary first embodiment of a device depicting constituent parts in
juxtaposition;

[0019] FIG. 2 is an exemplary first embodiment depicting a perspective view of a substrate
member secured to a base, and a perspective cross sectional view thereof;

[0020] FIG. 3 is an exemplary first embodiment depicting a perspective view of a substrate
member secured to a base and a louver panel, and a perspective cross sectional view thereof;
[0021] FIG. 4 is an exemplary first embodiment depicting openings of a cover aperture being
moderated as a louver panel operatively shutters each opening;

[0022] FIG. 5 is an exemplary second embodiment of a device showing a base with a substrate
member placed therein and a cover placed over top of a base;

[0023] FIG. 6 is an exemplary second embodiment of a base;

[0024] FIG. 7 is an exemplary second embodiment of a substrate member; and,

[0025] FIG. 8 is an exemplary second embodiment of a cover.

DETAILED DESCRIPTION

[0026] Referring now to FIGS. 1-4, various views of an exemplary first embodiment of a

device are disclosed. The present disclosure describes a controlled diffuser device 10
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comprising at least one cover 20, at least one louver panel 30, at least one substrate member 40,
and at least one base 50. Constituent parts of a cover, a louver panel, and a base may comprise
lightweight rigid materials. This may be, for example, plastic, fiberglass, aluminum, steel,
ceramic, etc. A cover may be provided with at least one cover aperture 21, and a louver panel
may be provided with at least one tine 31. A configuration of a disclosed device statically
secures a substrate member first end 41 to a base, statically secures a louver panel 30 to a
substrate member second end 42, and statically secures a cover to a base. At least one of a
substrate member and a louver is configured to slidably engage a base upper surface 51. A
cover and a base are configured to affix to each other to sandwich a substrate member and a
louver panel while enabling a substrate member and louver panel to slidably engage a base
upper surface.

[0027] A substrate member may comprise a material that changes in at least one physical
dimension as it is exposed to a change in vapor pressure and diffuses aromatic components. In
an exemplary embodiment, a substrate member experiences a change in a physical dimension
by shrinking. Because of static securement and slidable engagement configurations described
herein, as a substrate member changes in a physical dimension a substrate member second end
is forced to move relative to a substrate member first end, which forces a louver panel in a
direction; a substrate member and a louver panel move relative to a base and a cover; and, as a
louver panel moves relative to a cover, a tine traverses an opening of a cover aperture to
regulate exposure of a substrate member to an environment outside of a device. Therefore, a
louver panel serves as a shutter, selectively moderating varying degrees of exposure of a

substrate member as a substrate member changes in a physical dimension, as shown in FIG. 4.
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[0028] The present disclosure may reference a constituent part in singular, but it is understood
that a plurality thereof may be utilized and that any description of singulars is done for the sake
of ease of illustration and brevity. It is understood that the same reference may include the
singular or plurality of that constituent part without deviating from the teachings of a disclosed
device.

[0029] While exemplary embodiments of a disclosed device may be illustrated in the figures as
having a substantially rectangular shape, it is understood that any ornamental shape facilitating
operation of a device consistent with the present disclosure may be utilized.

[0030] An exemplary embodiment provides for a base having a base upper surface and a base
lower surface 52. A base lower surface may be provided with at least one attachment
mechanism to affix a device to an ancillary structure. An ancillary structure may be, for
example, a wall, a shelf, a dashboard, etc. An attachment mechanism may be configured to
provide for temporary or permanent affixment. An attachment mechanism may be, but is not
limited to, a clip, adhesive, hook, or even an eyelet to facilitate a fastener to be inserted
therethrough. A portion of a cover may also be provided with a similar attachment mechanism.
[0031] A base upper surface may be provided with at least one first end retention mechanism
60 to facilitate securement of a substrate member first end to a base. A substrate member first
end may be provided with a complementary first end retention mechanism to enable
engagement with a first end retention mechanism of a base upper surface. A retention
mechanism may be configured to provide temporary or permanent securement. First end
retention mechanisms may comprise at least one retention protrusion extending from a surface
of a base upper surface and/or a substrate member first end that is inserted through at least one

retention aperture disposed on a surface of a base upper surface and/or substrate member first
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end. It is understood that other first end retention mechanisms may be utilized. These may be,
for example, a clip, adhesive, a spring-loaded pin, etc. First end retention mechanisms may
also comprise a rigid member disposed on a substrate member first end and configured to form
an interference fit with a portion of a base upper surface.

[0032] An exemplary embodiment may provide a louver panel having a louver panel upper
surface 32 and a louver panel lower surface 33. A louver panel may comprise a central
member 34 with at least one tine extending therefrom. A louver panel lower surface and a
substrate member second end may be provided with at least one second end retention
mechanism 70, which may be configured as described above for a first end retention
mechanism. A second end retention mechanism statically secures a louver panel lower surface
to a substrate member second end.

[0033] A first end retention mechanism statically secures a substrate member first end to a
base upper surface, whereas a second end retention mechanism statically secures a louver panel
lower surface to a substrate member second end. A louver panel upper surface may be
configured with ornamental features to complement ornamental features of a cover lower
surface 22. Such securement configurations and ornamental features enable relative
movements of constituent parts for regulated exposure of a substrate member as it changes in a
physical dimension.

[0034] An exemplary embodiment may provide a cover having a cover upper surface 23 and a
cover lower surface 22. A cover may be configured to engage a base via at least one fastening
mechanism. Upon engagement with a base, a substrate member and a louver panel are encased

by a cover and a base. A fastening mechanism may be configured to removably or permanently
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affix a cover to a base. A fastening mechanism may be, for example interference fit, clips,
adhesive, screw fasteners, etc.

[0035] A cover may be provided with at least one cover aperture. A cover lower surface is
configured such that at least a portion near at least one cover aperture substantially abuts a least
one tine of a louver panel upper surface when a cover is fastened to a base and a substrate
member and a louver panel are sandwiched there-between.

[0036] In an exemplary embodiment, a device may be assembled such that at least one cover
aperture at least partially exposes a substrate member, where a device is then sealed within an
ancillary container to be substantially in fluid isolation from an environment outside an
ancillary container. As a user removes a device from an ancillary container, diffusion
commences because of an initial partial exposure of a substrate member as descried above. As
diffusion occurs, a substrate member changes in at least one physical dimension and acts upon
a louver panel so that a substrate member second end and a louver panel move relative to a
substrate member first end. As a louver panel moves, a tine slides past a cover aperture to
create an opening with that aperture, close an opening within that aperture, or modify an
opening within that aperture, thereby automatically changing a substrate member’s exposure
and subjecting a substrate member to a change in vapor pressure. As diffusion occurs,
chemical potential to diffuse changes, but a changing vapor pressure creates a change in
diffusion rate to counter, reinforce, or otherwise moderate a change in chemical potential to
diffuse.

[0037] While exemplary embodiments may provide configurations to increase exposure to
offset a change in chemical potential, a disclosed device is not limited to such configurations.

Configurations may decrease an exposure of a substrate member as it changes in a physical

10
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dimension, or alternate between increasing and decreasing exposure as a substrate changes in a
physical dimension, or provide various permutations of degrees of exposure as a substrate
member changes in a physical dimension. Configurations may change exposure to counter,
reinforce, or moderate any change in chemical potential, vapor pressure, or diffusion rate.
Configurations may also force relative movements of constituent parts for ornamental or visual
effects.

[0038] While exemplary embodiments illustrated by the figures depict a single substrate
member, it will be envisioned by one skilled in the art with the benefit of this disclosure for
there to be a plurality of substrate members and a plurality of louver panels encased by any
combination of a single base and a single cover, or a single base and plurality of covers, or a
plurality of bases and a single cover.

[0039] While exemplary embodiments illustrated by the figures depict a single direction by
which directional movement is exploited to operate a louver panel, it is understood that a
substrate member may change in physical dimension in any direction, or in all directions, and
that any direction may be exploited for this purpose. A substrate member may be configured to
change in physical dimension in a direction at a quicker rate than for another direction, or
change in physical dimension in overall length in one direction than in another direction. This
may be achieved by engineered crystalline structures of the substrate member to exhibit
expansion/contraction in preferred directions or to expand/contract in one direction more so
than another, providing a substrate member with a dimensional length/width substantially
longer than its dimensional width/length, providing a substrate member comprising materials
exhibiting different expansions/contractions and aligned in different directions, etc.

Furthermore, with a use of multiple constituent parts of a device, multiple directional

11
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movements may be exploited simultaneously, in parallel, or in series to operate a louver panel.
Therefore, and as by way of example, multiple louver panels may be used with multiple
substrate members to provide a complex array of shuttering apertures to regulate exposure of
any number of substrate members.

[0040] Alternative embodiments may provide for at least one individual louver (not shown),
where at least one individual louver may be rotatingly and/or pivotally attached to at least one
cover aperture and configured to selectively obstruct a cover aperture. At least one individual
louver is in mechanical communication with a substrate member second end so that as a
substrate member changes in a physical dimension, a louver rotates and/or pivots to increase or
decrease an opening of a cover aperture. Instead of being rotatingly and/or pivotally attached,
an individual louver may be slidingly engaged with a cover aperture to operationally shutter a
cover aperture (not shown). This may be achieved by having an individual louver slidingly
engaged with a track or guide (not shown) of a cover aperture. As a substrate member changes
in physical dimension, at least one individual louver is forced to move in a direction and
traverse a track or guide. A track or guide may be a structural component disposed on a surface
of a cover or base, which supports an individual louver in a suspended position and enables
slidable movement of an individual louver. As an individual louver traverses a track or guide,
it moderates an opening of an individual cover aperture.

[0041] In an alternative embodiment, a base may also be provided with apertures to regulate
exposure of a substrate member. In this embodiment, any of the disclosed louver panel
embodiments may be used to operatively shutter apertures of such a base in a manner similar as
described for operatively shuttering a cover aperture. In this embodiment, a single louver panel

may be used to shutter apertures of both a cover and a base. This may be achieved, for

12
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example, by providing tines that extend to apertures of a base. Alternately, a louver panel may
be utilized for operatively shuttering cover apertures, whereas a separate louver panel may be
utilized for operatively shuttering base apertures.

[0042] While the figures illustrate a base as a bottom constituent part with a cover as a top
constituent part and a substrate member positioned beneath a louver panel, it is understood that
a device is not limited to such a serial configuration. One ordinarily skilled in the art would
appreciate, with the benefit of the present disclosure, that any combination or permutation of
constituent parts and placements thereof may be utilized. As by way of example, in addition to
a possible plurality of constituent parts, a device may be configured with a substrate member
statically affixed to a cover at its substrate member first end and be slidingly engaged with a
cover. As by way of further example a louver panel may be positioned underneath or to a side
of a substrate member. As by way of further example, a louver panel may be configured to
slidingly engage a cover.

[0043] As shown in FIGS. 5-8, in an exemplary second embodiment, the device 100 can
include a base 500, a substrate member 400, and a cover 200. The device 100 can be structured
so that the base 500 can to stand up-right with the substrate member 400 placed within the base
500. The cover 200 may be placed over top of the base 500 and substrate member 400 and rest
upon the substrate member 400. As the substrate member 400 changes in physical dimension,
the cover 200 can move relative to the base 500. In some embodiments, the base 500 and/or
the cover 200 can include vent apertures 210, which can be shuttered or open as the cover 200
moves relative to the base 500.

[0044] The base 500 may be a self-supporting container having a bottom 502 with conjoined

sides 504 and an open top 506 forming a base interior cavity 508. The substrate member 400
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can be fabricated from the same materials as the substrate member 40 of the first embodiment.
The substrate member 400 may exhibit a shape that complements the base interior cavity 508
such that it can be slidingly inserted therein. The cover 200 may have a closed top 202 with
conjoined sides 204 and an open bottom 206 forming a cover interior cavity 208. The cover
200 can be configured such that its cover interior cavity 208 can slidingly receive at least the
base 506 and the substrate member 400 when the substrate member 400 is inserted into the base
interior cavity 508.

[0045] Referring to FIG. 6, the base bottom 502 can be structured to facilitate standing the base
500 upright freely with its open top 506 facing upward. For instance, the base bottom 502 can
be structured to support the device 100 while resting upon a surface while the base top 506
faces upward from the surface. In addition, the base bottom 502 can exhibit a flare, have
support legs, or other similar stand to assist with stability of the base 500 when freely standing
upright. The base bottom 502 can be further structured to support the base 500, along with the
substrate member 400 when placed inside the base 500 and the cover 200 when placed over top
of the base 500, in a free standing upright position. The base 502 is illustrates as being
substantially rectangular with rounded edges; however, other shapes can be used. These may
include, but are not limited to, cubic, oval, pyramidal, etc. At least one vent aperture 210 can
be formed in a side 504 of the base 500. The base interior cavity 508 is shown to have a shape
that substantially matches the shape of the base 500; however, the base interior cavity 508 can
have a dissimilar shape as that of the exterior of the base 500. For instance, the base 500
exterior can have a pyramidal shape while the base interior cavity 508 may have a rectangular

shape.

14
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[0046] Referring to FIG. 7, the substrate member 400 can be structured to slidingly insert into
the base interior cavity 508. The substrate member 400 can be shaped to complement the shape
of the base interior cavity 508. In some embodiments, the substrate member 400 can have at
least one aperture 402 formed within a portion of the substrate member 400. The apertures 402
can extend through a width, length, and/or height of the substrate member 400. Alternatively,
or in addition, the apertures 402 can be structured as a dead-hole, recess, and/or depression
within a surface of the substrate member 400. The apertures 402 can add ornamentality, but
can also increase surface area exposure of the substrate member 400 to increase the rate of
diffusion. Furthermore, the apertures 402 can facilitate full dispensement of fragrance from the
substrate member 400. For instance, fragrance particles may diffuse from a center of the
substrate member 400 and out through an outer surface of the substrate member 400, and if a
portion of the substrate member 400 is too thick then it might occur that not all of the fragrance
particles diffuse from the substrate member 400 before its useful life. Thus, the apertures 402
can be formed in accordance with the shape of the substrate member 400 and diffusivity to
maximize usefulness of the device 100.

[0047] The substrate member 400, when laden with fragrance and before it changes in physical
dimension due to diffusion of fragrance therefrom, may have a length that is greater than a
length defined from the base bottom 502 to the base top 506 (measured from an interior of the
base 500). It is contemplated for a portion of the substrate member 400 to protrude from the
base interior cavity 508 and extend beyond the base top 506 when the substrate member 400 is
placed inside the base interior cavity 508. This may facilitate the cover 200 resting upon the
substrate member 400 when the substrate member 400 is placed within the base 500 and the

cover 200 is placed over top of the base 500.
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[0048] Referring to FIG. 8, the cover 200 can be structured to facilitate sliding over and
receiving the base 500. The cover 200 can be further structured to facilitate sliding over and
receiving the base 500 and the substrate member 400 when the substrate member 400 is placed
inside the base 500. The cover 200 is illustrated as being substantially rectangular with
rounded edges; however, other shapes can be used. These may include, but are not limited to,
cubic, oval, pyramidal, etc. It is contemplated for the cover interior cavity 208 to complement
the exterior shape of the base 500, but this is not necessary. The cover interior cavity 208 can
be of any shape that enables the cover 200 to be placed over the base 500 and receive the base
500 and/or substrate member 400. At least one vent aperture 210 can be formed in a side 204
of the cover 200. The cover interior cavity 208 is shown to have a shape that substantially
matches the shape of the cover 200; however, the cover interior cavity 208 can have a
dissimilar shape as that of the exterior of the cover 200. For instance, the cover 200 exterior
can have a pyramidal shape while the cover interior cavity 208 may have a rectangular shape.
[0049] A user can insert the substrate member 400 into the base interior cavity 508 and place
the cover 200 over top of the base 500 and substrate member 400 by allowing the cover interior
cavity 208 to receive at least the base top 502 and a portion of the substrate member 400. In
embodiments where the substrate member 400 extends beyond the base top 502, the cover 200
may be made to rest on top of the portion of the substrate member 400 extending beyond the
base top 502. As the substrate member 400 changes in physical dimension due to diffusion of
fragrance therefrom, the cover 200, due to the fact that it can be resting upon the substrate
member 400, may move relative to the base 500. For example, the substrate member 400 may
shrink in size so that the portion extending beyond the base top 502 advances towards the base

bottom 506. This movement may cause the cover 200 to move relative to the base 500. This
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movement may be the cover 200 moving towards the base bottom 506. At least one of the base
side 504 and the cover side 204 may be provided with at least one of the vent apertures 210. As
the cover 200 moves relative to the base 500, the structure of the base 500 and/or cover 200 can
“shutter” or “open” the vent aperture 210 so as to control diffusion of fragrance from within the
device 100. This may be achieved by a vent aperture 210 of the cover 200 traversing a vent
aperture 210 and/or structure of the base 500 as the cover 200 is caused to move relative to the
base 500.

[0050] In some embodiments, the device 10, 100 may include an end-of-life indicator 600.

(See FIGS. 5-6). The change in physical dimension of the substrate member 40, 400 can be
used as a proxy for useful life of the substrate member 40, 400. For example, it can be
predetermined how much of a change in physical dimension of a substrate member 40, 400
would correspond to marginal fragrance diffusion if the substrate member 40, 400 were
continued to be used. This change in physical dimension can be designated as the “end-of-
useful life” of the substrate member 40, 400. The end-of-useful life physical dimension of the
substrate member 40, 400 can be communicated to a user by the configuration of the device 10,
100. Thus, the device 10, 100 can be configured such that when the cover 20, 200 moves
relative to the base 50, 500 by an amount that corresponds to the end-of-useful life physical
dimension of the substrate member 40, 400, the end-of-life indicator 600 can be made to
generate a signal.

[0051] The end-of-life indicator 600 may include a marking that provides a signal as to when
the useful life of the substrate member 40, 400 has been reached. For example, if an aperture
21, 210, a tine 31, or other structure of the device 10, 100 comes into alignment/misalignment

with another aperture 21, 210, tine 31, or other structure of the device 10, 100, then a signal can
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be generated. The signal can be a colored marking that appears when two apertures 21, 210
align, for example. As another example, the signal can be an illumination source (e.g., light
emitting diode) in connection with a circuit that closes and transmits electrical power to the
illumination source when two structures align/misalign. As another example, as the cover 200
moves relative to the base 500, an aperture 210 of the cover 200 can come into alignment with
a marking made on a base side 504. The marking can be a colored marking or other symbol.
The alignment of the aperture 210 with the marking can be used as the end-of-life indicator 600
by structuring the cover 200 and base 500 to not reveal the marking unless the aperture 210
designated as the end-of-life indicating aperture comes into alignment with the marking.

[0052] An exemplary embodiment may provide for a substrate member comprising EVA.

EVA is a copolymer of ethylene and vinyl acetate. EVA has no odor by its nature; however, it
can adsorb or otherwise be permeated with aromatic components. EVA approaches elastomeric
materials in softness and flexibility, yet can be processed like thermoplastics. EVA may have a
molecular weight in the range of, for example, 10,000 Daltons to 100,000 Daltons, more
preferably 22,000 to 87,000 Daltons. Other suitable polymeric materials sharing beneficial
properties of EVA may be substituted for use. These may include, but are not limited to, ethyl
vinyl alcohol, high density polyethylene, low density polyethylene, polystyrene, acrylic
polymers, polycarbonates, polyurethanes, nylons, and mixtures and copolymers of the
foregoing.

[0053] One or more aromatic components may be used. These may include, but are not limited
to, any selected from those compiled by the U.S. Food and Drug Administration in Title 21 of

the Code of Federal Regulations, Sections 172.510 and 172.515, incorporated by reference
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herein. Aromatic components selected from benzaldehydes, phenols, cinnamic aldehydes and
esters, octadienes, dienes, cyclohexadienes, and terpenes may be used.

[0054] Fragrance oils are also suitable for use alone or in combination with other fragrance
chemicals. Suitable fragrance oils are, for example spice oil, flower oil, and fruit oil. Other
suitable fragrances include, but are not limited to, benzyl alcohol, ethyl maltol, furaneol, 1-
hexanol, cis-3-hexen-1-ol, menthol, benzaldehyde, hexanal, cinnamaldehyde, citral, cis-3-
hexenal, furfural, neral, vanillin, ethyl acetate, ethyl butanoate, ethyl decanoate, ethyl
hexanoate, ethyl octanoate, hexyl acetate, isoamyl acetate, methyl butanoate, methyl salicylate,
pentyl butanoate, pentyl pentanoate, sotolon, strawberry aldehyde, fructone, anethole, anisole,
eugenol, dihydrojasmone, 2-acetyl-1-pyrroline, 6-acetyl-2,3,4,5-tetrahydropyridine, gamma-
decalactone, gamma-nonalactone, delta-octalactone, jasmine lactone, massoia lactone,
camphor, citronellol, linalool, nerol, nerolidol,alpha-terpineol, thujone, and thymol.

[0055] Aromatic components may be mixed with one or more hindered amines. Hindered
amines are well known in the art and are described in detail in U.S. Pat. No. 6,221,115, the
relevant parts of which are incorporated herein by reference. Examples of hindered amines are,
but are not limited to: 1-(2-hydroxy-2-methylpropoxy)-4-octadecanoyloxy-2,2,6,6-
tetramethylpiperidine; 1-(2-hydroxy-2-methylpropoxy)-4-hydroxy-2,2,6,6-
tetramethylpiperidine; bis(1-octyloxy-2,2,6,6-tetramethylpiperidin-4-yl)sebacate; bis(1-
cyclohexyloxy-2,2,6,6-tetramethylpiperidin-4-yl)sebacate; 1-cyclohexyloxy-2,2,6,6-
tetramethyl-4-octadecylaminopiperidine; 2,4-bis[(1-cyclohexyloxy-2,2,6,6-
tetramethylpiperidin-4-yl)butylamino]-6-(2-hydroxyethylamino-s-triazine; bis(1-
cyclohexyloxy-2,2,6,6-tetramethylpiperidin-4-yl)adipate; 1-(2-hydroxy-2-methylpropoxy)-4-

0X0-2,2,6,6-tetramethylpiperidine; bis(1-(2-hydroxy-2-methylpropoxy)-2,2,6,6-

19



WO 2016/149609 PCT/US2016/023108

tetramethylpiperidin-4-yl)sebacate; bis(1-(2-hydroxy-2-methylpropoxy)-2,2,6,6-
tetramethylpiperidin-4-yl)adipate; bis(1-(2-hydroxy-2-methylpropoxy)-2,2,6,6-
tetramethylpiperidin-4-yl)succinate; bis(1-(2-hydroxy-2-methylpropoxy)-2,2,6,6-
tetramethylpiperidin-4-yl)glutarate; and 2,4-bis{ N-[1-(2-hydroxy-2-methylpropoxy)-2,2,6,6-
tetramethylpiperidin-4-yl]-N-butylamino }-6-(2-hydroxyethylamino)-s-triazine) 1-methoxy-4-
hydroxy-2,2,6,6-tetramethylpiperidine; 1-methoxy-4-hydroxy-2,2,6,6-tetramethylpiperidine; 1-
octyloxy-4-hydroxy-2,2,6,6-tetramethylpiperidine; 1-cyclohexyloxy-4-hydroxy-2,2,6,6-
tetramethylpiperidine; 1-methoxy-4-oxo-2,2,6,6-tetramethylpiperidine; 1-octyloxy-4-oxo-
2,2,6,6-tetramethylpiperidine; and 1-cyclohexyloxy-4-0x0-2,2,6,6-tetramethylpiperidine, or a
mixture thereof.

[0056] Aromatic components may include one or more antioxidants. These may include, but
are not limited to, tertiary butylhydroquinone, n-octadecyl-3,5-di-tert-butyl-4-
hydroxyhydrocinnamate, butylated hydroxyanisole, phenol bisphosphite, butylated
hydroxytoluene, and phosphite compounds. An effective amount of antioxidant in the instant
composition is 0.015% to 2.5% by weight of the EVA or other polymer, preferably 0.1% to
0.75% by weight and most preferably 0.2% to 0.5% by weight.

[0057] Exemplary embodiments may provide for high concentrations of antioxidants mixed
with fragrance priori to addition of fragrance/antioxidant mixture to any other components of a
mixture.

[0058] Inclusion of aromatic components in a diluent may be performed prior to use of a
substrate member. Examples of diluents may be, but are not limited to: triethyl citrate; di-

isopropropyl adipate; di-octyl adipate; isopropyl myristate; isopropyl palmitate; butyl stearate;
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benzyl alcohol; benzyl benzoate; and diethyl pthalate. Quantities of diluent may be determined
by a quantity necessary for dissolving an aromatic components or an antioxidant.

[0059] A selected aromatic component (with or without the other additives reported above)
may be embedded in and/or adsorbed on a polymer of a substrate member. Aromatic
components may be introduced into a polymer at weight percents varying from 10% to 90%,
from 20% to 80% from 30% to 70%, from 30% to 60%, and from 30% to 50%. In further
embodiments, aromatic components may be introduced into a polymer at a weight percent of
about 1%, about 10%, about 20%, about 30%, about 40%, about 50%, about 60%, about 70%,
about 80%, about 90%, or about 95%. Further information regarding creation of aromatic
components, antioxidants, and diluent mixtures may be found in U.S. Pat. No. 7,220,288,
which is incorporated by reference as if fully rewritten herein.

[0060] Further areas of applicability of the present disclosure will become apparent from the
detailed description provided hereinafter. It should be understood that the detailed description
of exemplary embodiments are intended for illustration purposes only and are, therefore, not
intended to necessarily limit the scope of the disclosure.

[0061] While various exemplary embodiments of the disclosed device have been described
above it should be understood that they have been presented for purposes of example only, not
limitations. It is not exhaustive and does not limit the disclosure to the precise form disclosed.
Modifications and variations are possible in light of the above teachings or may be acquired

from practicing of the disclosure, without departing from the breadth or scope.
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WHAT IS CLAIMED IS:

1. A shuttering device, comprising:

at least one cover having at least one cover aperture;

at least one louver panel;

at least one substrate member having a substrate member first end and a substrate
member second end;

at least one base;

at least one first end retention mechanism to statically secure said at least one substrate
member first end to said at least one base; and,

at least one second end retention mechanism to statically secure said louver panel to
said substrate member second end;

wherein at least one of said at least one substrate member and said at least one louver
panel is configured to move relative to said base;

wherein said substrate member comprises a material that changes at least one physical
dimension upon being exposed to a change in conditions; and,

wherein upon said change in physical dimension said substrate member second end is
forced to move relative to said substrate member first end, which forces said at least one louver
panel in a direction; said at least one substrate member and said at least one louver panel move
relative to said at least one base and said at least one cover; as said at least one louver panel
moves relative to said at least one cover, said at least one louver panel traverses an opening of

said at least one cover aperture.
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2. The shuttering device recited in claim 1, wherein said at least one substrate member
is provided with aromatic components that diffuse upon said change in vapor pressure.

3. The device recited in claim 1, further comprising at least one attachment mechanism
to affix said device to an ancillary structure.

4. The device recited in claim 1, further comprising at least one fastening mechanism to
affix said at least one cover to said at least one base.

5. The device recited in claim 1, wherein said at least one substrate member comprises
EVA.

6. A shuttering device, comprising:

at least one cover having a cover upper surface, a cover lower surface, and at least one
cover aperture;

at least one louver panel having a louver panel upper surface, a louver panel lower
surface, a central member, and at least one tine;

at least one substrate member having a substrate member first end and a substrate
member second end;

at least one base having a base upper surface and a base lower surface;

at least one first end retention mechanism to statically secure said at least one substrate
member first end to said at least one base upper surface; and,

at least one second end retention mechanism to statically secure said louver panel lower
surface to said substrate member second end;

wherein at least one of said at least one substrate member and said at least one louver

panel is configured to slidably engage said base upper surface;
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wherein said substrate member comprises a material that changes at least one physical
dimension upon being exposed to a change in vapor pressure; and,

wherein upon said change in physical dimension said substrate member second end is
forced to move relative to said substrate member first end, which forces said at least one louver
panel in a direction; said at least one substrate member and said at least one louver panel move
relative to said at least one base and said at least one cover; as said at least one louver panel
moves relative to said at least one cover, said at least one tine traverses an opening of said at
least one cover aperture to regulate exposure of said at least one substrate member to an
environment outside of said device.

7. The shuttering device recited in claim 6, wherein said at least one substrate member
is provided with aromatic components that diffuse upon said change in vapor pressure.

8. The device recited in claim 6, further comprising at least one attachment mechanism
to affix said device to an ancillary structure.

9. The device recited in claim 6, further comprising at least one fastening mechanism to
affix said at least one cover to said at least one base.

10. The device recited in claim 6, wherein said at least one substrate member comprises
EVA.

11. A shuttering device, comprising:

at least one cover having a cover upper surface, a cover lower surface, and at least one
cover aperture;

at least one louver having a louver upper surface and a louver lower surface, wherein
each louver is rotatingly attached to said at least one cover aperture and configured to

selectively obstruct said at least one cover aperture;
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at least one substrate member having a substrate member first end and a substrate
member second end;

at least one base having a base upper surface and a base lower surface;

at least one first end retention mechanism to statically secure said at least one substrate
member first end to said at least one base upper surface;

wherein said at least one louver is in mechanical communication with said substrate
member second end;

wherein said at least one substrate member is configured to slidably engage said base
upper surface;

wherein said substrate member comprises a material that changes at least one physical
dimension upon being exposed to a change in vapor pressure; and,

wherein upon said change in physical dimension said substrate member second end is
forced to move relative to said substrate member first end, which forces said at least one louver
to rotate; said at least one substrate member moves relative to said at least one base and said at
least one cover while said at least one louver rotates to selectively obstruct an opening of said
at least one cover aperture to regulate exposure of said at least one substrate member to an
environment outside of said device.

12. The shuttering device recited in claim 11, wherein said at least one substrate
member is provided with aromatic components that diffuse upon said change in vapor pressure.

13. The device recited in claim 11, further comprising at least one attachment
mechanism to affix said device to an ancillary structure.

14. The device recited in claim 11, further comprising at least one fastening mechanism

to affix said at least one cover to said at least one base.
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15. The device recited in claim 11, wherein said at least one substrate member
comprises EVA.

16. A shuttering device, comprising:

at least one cover having cover upper surface, a cover lower surface, and at least one
cover aperture;

at least one base having a base upper surface, a base lower surface, and at least one base
aperture;

at least one louver panel having a louver panel upper surface, a louver panel lower
surface, a central member, and at least one tine;

at least one louver having a louver upper surface and a louver lower surface, wherein
each louver is rotatingly attached to at least one of said at least one cover aperture and said at
least one base aperture, wherein said at least one louver is configured to selectively obstruct at
least one of said at least one cover aperture and said at least one base aperture;

at least one substrate member having a substrate member first end and a substrate
member second end;

at least one first end retention mechanism to statically secure said at least one substrate
member first end to said at least one base upper surface; and,

at least one second end retention mechanism to statically secure said louver panel lower
surface to said substrate member second end;

wherein said at least one louver is in mechanical communication with said substrate
member second end;

wherein at least one of said at least one substrate member and said at least one louver

panel is configured to slidably engage said base upper surface;
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wherein said substrate member comprises a material that changes at least one physical
dimension upon being exposed to a change in vapor pressure, wherein:
upon said change in physical dimension said substrate member second end is
forced to move relative to said substrate member first end, which forces said at least one
louver panel in a direction; said at least one substrate member and said at least one
louver panel move relative to said at least one base and said at least one cover; as said at
least one louver panel moves relative to said at least one cover, said at least one tine
traverses an opening of at least one of said at least one cover aperture and said at least
one base aperture to regulate exposure of said at least one substrate member to an
environment outside of said device; and;
upon said change in physical dimension said substrate member second end is
forced to move relative to said substrate member first end, which forces said at least one
louver to rotate; said at least one substrate member moves relative to said at least one
base and said at least one cover while said at least one louver rotates to selectively
obstruct an opening of at least one of said at least one cover aperture and said at least
one base aperture to regulate exposure of said at least one substrate member to an
environment outside of said device.
17. The shuttering device recited in claim 16, wherein said at least one substrate
member is provided with aromatic components that diffuse upon said change in vapor pressure.
18. The device recited in claim 16, further comprising at least one attachment
mechanism to affix said device to an ancillary structure.
19. The device recited in claim 16, further comprising at least one fastening mechanism

to affix said at least one cover to said at least one base.
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20. The device recited in claim 16, wherein said at least one substrate member
comprises EVA.

21. A shuttering device, comprising:

a base having a base bottom with conjoined base sides and an open base top forming a
base interior cavity;

a substrate member configured to slidbaly insert into said base interior cavity, wherein
said substrate member comprises a material that changes at least one physical dimension upon
being exposed to a change in conditions; and,

a cover having a cover top with conjoined cover sides and an open cover bottom
forming a cover interior cavity, said cover interior cavity configured to receive at least said
base top and a portion of said substrate member when said substrate member is inserted into
said base interior cavity and said cover is placed over top of said base;

wherein said substrate member is configured to sit within said base interior cavity such
that when said cover is placed over top said base, said cover rests upon said substrate member;
and,

wherein when said substrate member changes at least one physical dimension, said
cover moves relative to said base.

22. The device recited in claim 21, wherein at Ieast one of said base side and said base
cover has at least one vent aperture formed therein.

23. The device recited in claim 21, wherein said substrate member has at least one
aperture formed therein.

24. The device recited in claim 21, further comprising an end-of-life indicator.
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25. The device recited in claim 21, wherein said base bottom is structured to cause the
base to stand freely upright with said base top facing upwards.

26. The device recited in claim 21, wherein said base bottom is structured to cause the
base to stand freely upright with said base top facing upwards with said substrate member
inserted into said base and said cover placed over top of said base.

27. The device recited in claim 22, wherein said at least one vent aperture is at least one

of shuttered and opened as said cover moves relative to said base.
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