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SYSTEMS FOR AND METHODS OF
PROVIDING AIR PURIFICATION IN
COMBINATION WITH FRAGRANCING

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority from U.S. Provi-
sional Patent Application Ser. No. 60/630,344, filed Nov. 23,
2004.

FIELD OF THE INVENTION

[0002] The present invention relates to air freshening
devices. In particular, this invention relates to air freshening
devices that provide air purification in combination with fra-
grancing.

BACKGROUND OF THE INVENTION

[0003] The increase of outdoor air pollution over many
years has created a greater awareness in people for the type of
damage that outdoor air pollution can cause to one’s health.
What is not commonly known, however, is that indoor air
pollution also exists and can have a significant affect on one’s
health. There have been recent Environmental Protection
Agency studies that indicate that certain levels of air pollution
indoors could be 2-5 times higher than the ambient outdoor
air pollution level. It is estimated by some that, on rare occa-
sions, these indoor air pollution levels can be 100 times higher
than outdoor air pollution levels. This is an increasingly
important matter that must be addressed, because some
people spend 90% of their time indoors, especially infants
and the elderly. Additionally, some of these indoor pollutants
present at these elevated levels could be contributing factors
to frequent and unexplained headaches or sleepless nights
that afflict numerous persons within the general population.
[0004] To combat or mitigate indoor air pollution, there
have been numerous prior art apparatuses designed and
manufactured for purifying air within enclosed, interior
spaces. With more homes and offices becoming better insu-
lated, an objective of air purifiers is to clear the indoor air of
common pollutants, including dust, smoke, pollen, bacteria,
soot, mold spores, animal dander, and other microscopic irri-
tants, and thereby create a clean, healthy, fresh, and pleasant
environment. Some of these apparatuses remove these con-
taminants from the air by generating ions by using compli-
cated wire grid arrays or with high voltage electrode arrays to
charge the contaminants for attraction to and removal by an
oppositely charged surface. Some use fans for moving air and
similar complicated apparatuses. Some of these prior art
devices are mounted in large housings that contain fans and
other complicated moving parts and filters. Often, the devices
become clogged with pollutants, which requires disassembly
of fan assemblies, replacement and/or repair of high generat-
ing voltage sources, extensive clearing of arrays of wires and
electrodes that help create air movement, and replacement of
[ilters that clog the apparatuses unless cleaned. These devices
are certainly more complicated and perhaps more expensive
than what some users may anticipate or desire.

[0005] Another aspect of air freshening separate from puri-
fying or cleaning the air that is of interest to consumers is that
of'adding fragrance to the air. Odor modification is the inten-
tional change of an odor by the addition of a more agreeable
odor. Air fresheners are typical odor modifiers because they
employ volatile fragrance agents for odor control by altering
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or masking a malodor to a more pleasant character or to an
acceptable level. Air fresheners were initially used in bath-
rooms and kitchens and consequently, have tended to be more
functional than attractive. Air fresheners are now used in
bedrooms and living rooms, and consumers who wish to use
air fresheners in these areas of the home may be reluctant to
place an unattractive, functional container in these areas.
What is needed is an air freshening device, such as a portable
tabletop device, that provides air purification in combination
with air fragrancing. Because a tabletop unit is typically near
a chair or bed, one key consideration is the noise level of the
device. It is desirable to provide to the user a quiet air fresh-
ening device that is not excessively noisy.

[0006] One prior art device that both filters and fragrances
air is the AMCOR ClearAire Elite air purifier device, manu-
factured by The Amcor Group Ltd. (Long Island City, N.Y.).
This device uses aromatherapy beads as the fragrance supply
for the device. However, aromatherapy beads have many
disadvantages from both a manufacturing and sales stand-
point and a consumer standpoint. From a manufacturing and
sales standpoint, aromatherapy beads are very inexpensive to
consumers, but consumers tend not to purchase refills regu-
larly because the fragrance or scent generated by the beads
lingers continuously, even when the beads have been com-
pletely consumed through the operation of the device. This is
because aromatherapy beads emit a strong scent initially, but
once the beads are consumed, the scent lingers continuously
at alower level, without the consumer realizing that the beads
are already consumed. Thus, the consumer is misled into
thinking that the device is still working. Consequently, the
consumer is not getting effective fragrancing. Additionally,
this prior art unit does not provide an option for providing
multiple fragrances, nor does this prior art unit provide air or
fragrance rate control or direction control. Furthermore, this
prior art unit uses a filter that is suitable for filtering smoke,
but not effective for filtering particles, such as dust, pollen,
allergens, and the like.

[0007] Concerning the functions of air purifying and fra-
grancing, there are two classes of consumer needs regarding
air purification and fragrancing: (1) allergy prone consumers;
and (2) non-allergy prone consumers. Allergy prone consum-
ers are more interested in the air purification capability of an
air freshening device, because their need for the unit is to help
them feel better. The allergy prone consumer will notice that
such a device provides improved breathing, improved sleep-
ing, or noticeably less dust in the room, all of which reinforces
the idea of the air being cleaned. Allergy prone consumers are
not likely to desire fragrancing and, therefore, providing an
air freshening device with fragrance capability is of much less
importance. By contrast, non-allergy prone consumers tend
to focus less on the air purification affects of the air freshening
device and are more likely to notice a general improvement in
over air freshness, such as less dust in the room. Non-allergy
prone consumers are, however, likely to desire fragrancing.
What is needed is a common air purification device that is
capable of meeting the needs of both the allergy prone and
non-allergy prone consumers by providing air filtration and
fragrancing capability that can be controlled.

[0008] Additionally, consumers in both classes use the
sense of feel as a tactile indicator of how well the air fresh-
ening device is working. However, consumers may not want
to feel air blowing on them directly. Thus, there is benefit in
being able to control the direction of the clean and/or fra-
granced airflow. Today’s air freshening devices typically
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blow air out of the front or top face of the unit, and the
consumer has no directional control. As a result, the con-
sumer has to adjust the position of the entire unit in order to
change the direction of the air. What is needed is a way to
adjust air direction of an air freshening device without adjust-
ing the position of the entire unit.

[0009] Further, consumers generally don’t want a “one size
fits all” air freshening device. Consumers prefer an air fresh-
ening device that can be customized to meet their specific
needs. Thus, it is beneficial to provide an air freshening device
that is customizable to provide, for example, one fragrance
vs. no fragrance, multiple fragrances vs. no fragrance, vari-
able rate of fragranced air, directional control of fragranced
air, variable rate of clean air only, and directional control of
clean air only.

[0010] Consequently, it is desirable to develop an air puri-
fying system, method, and device for employing the method
that overcomes the limitations of prior art air freshening
devices and simultaneously addresses a wide range of con-
sumer needs. Specifically, the air purifying system should
provide the capability for filtering a wide range of air pollut-
ants, in conjunction with adding a fragrance to the air. The
addition of fragrance to the air should also be able to be
controlled by the consumer such that the fragrance function
can be switched on or off as desired. Further, the system
should allow the consumer to direct the airflow from the
system when desired without having to move the entire sys-
tem.

SUMMARY OF THE INVENTION

[0011] According to a primary aspect of the present inven-
tion, an air purification device includes an air purification
mechanism and an air fragrancing mechanism. The air puri-
fication mechanism of the device operates in a conventional
manner to remove various contaminants present in the air
flowing through the device through the use of a filter in order
to provide a stream of purified or clean air at the outlet of the
device. In addition, the device enables a user to selectively
supply an amount of a fragrance to the air being cleaned by
using the fragrancing mechanism of the device. The fragrance
provided by the fragrance mechanism can be a single fra-
grance or one or more of a number of fragrances that are
operably connected to the fragrance mechanism. The fra-
grance mechanism also enables an individual to control the
particular amount of the one or more fragrances being dis-
pensed by the fragrance mechanism, such that the user can
vary the amount of fragrance dispensed from the device as
necessary.

[0012] According to another aspect of the present inven-
tion, the air purification device also includes an air outlet and
directional member that enables the cleaned and/or fra-
granced air flowing through the outlet of the device to be
directed when desired by an individual. By allowing the air to
be directed where intended by the user of the device, the
cleaned and/or fragranced airflow from the outlet of the
device can be prevented from directly striking the user, or can
be directed to an area where the flow of cleaned and fra-
granced air is desired.

[0013] According to a further aspect of the present inven-
tion, the device is also supplied with an indicator capable of
providing the user of the device with an indication that the
fragrance supply utilized with the fragrance mechanism of
the device has or is close to being depleted. The indicator
enables the user to replace any depleted fragrance supplies in
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order to allow the fragrance mechanism to provide continu-
ous fragrancing to the air passing through the device as
desired by the user.

[0014] According to still another aspect of the present
invention, the device is constructed in a manner which greatly
reduces the noise produced by the device during operation.
The reduction in noise allows the unit to be positioned in a
wide variety of locations, such as a bedroom, where the
operation of the device will not disturb the occupants of the
particular location.

[0015] Numerous other aspects, features, and advantages
of the present invention will be made apparent from the fol-
lowing detailed description taken together with the drawing
figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The drawings illustrate the best mode currently con-
templated of practicing the present invention.

[0017] In the drawings:

[0018] FIG. 1 is a schematic view of an air freshening
device constructed according to the present invention;
[0019] FIG. 2 is aperspective view of a first embodiment of
the device of FIG. 1,

[0020] FIG.3Aisaside plan view of a fragrance dispensing
mechanism incorporated in the device of FIG. 1;

[0021] FIGS. 3B-3E are top plan views of varying operat-
ing positions of the fragrance dispensing mechanism of FIG.
3A;

[0022] FIG. 4A is a side schematic view of a second
embodiment of the fragrance dispensing mechanism utilized
in the device of FIG. 1;

[0023] FIG. 4B is a top plan view of the second embodi-
ment of the fragrance dispensing mechanism of FIG. 4A;
[0024] FIG. 5 is a perspective view of a third embodiment
of'a fragrance dispensing mechanism utilized in the device of
FIG. 1;

[0025] FIG. 6 is a perspective view of a fourth embodiment
of'a fragrance dispensing mechanism utilized in the device of
FIG. 1;

[0026] FIG. 7 is a top plan view of a cylindrical body and
intake plate of the mechanism of FIG. 6;

[0027] FIG.7Ais aside plan view of a rotatable shaft of the
mechanism of FIG. 6;

[0028] FIG. 7B is aside planview of the cylindrical body of
the mechanism of FIG. 6;

[0029] FIG. 8A is atop plan view of an exhaust plate of the
mechanism of FIG. 6;

[0030] FIG. 8B is a cross-sectional view along line 8B-8B
of FI1G. 10;
[0031] FIG. 9 is a top plan view of the intake plate of the

mechanism of FIG. 6;

[0032] FIG. 10 is a schematic view of the second embodi-
ment of the purification device constructed according to the
present invention;

[0033] FIG. 11A is a perspective view of a filter element
utilized in the device of FI1G. 10;

[0034] FIG. 11B is a cross-sectional view along line 11B-
11B of FIG. 11A,

[0035] FIG. 12A is a perspective view of a second embodi-
ment of the filter element used in the device of FIG. 10; and
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[0036] FIGS. 12B and 12C are front plan views of fra-
grance capsules utilized with the filter of FIG. 12A.

DETAILED DESCRIPTION OF THE INVENTION

[0037] With reference now to the drawing figures in which
like reference numerals designate parts throughout the dis-
closure, an air freshening unit that provides air purification in
combination with fragrancing in accordance with a first
embodiment of the invention is indicated generally at 100 in
FIG. 1. As shown in FIGS. 1 and 2, air freshening unit 100
includes a housing 110, within which is installed an air move-
ment mechanism 112, such as a suitable fan, for drawing
airflow into housing 110 via an air intake port 114. Airflow
generated by air movement mechanism 112 pushes against
and through a filter 116, which in a preferred embodiment is
located on the exhaust side of air movement mechanism 112.
In this same preferred embodiment, arranged between air
movement mechanism 112 and filter 116 is a pre-ionizer 118,
and arranged on the exhaust side of filter 116 is a post-ionizer
120. A first portion of the filtered air from the exhaust side of
filter 116 exits housing 110 via a non-fragranced air exhaust
port 122, and a second portion of the filtered air from the
exhaust side of filter 116 passes through a multiple fragrance
delivery system 124 and, subsequently, exits housing 110 via
a fragranced air exhaust port 126. A diverter 128 forms the
physical separation between the two airflow paths that lead to
non-fragranced air exhaust port 122 and fragranced air
exhaust port 126.

[0038] Housing 110 is representative of any lightweight
plastic or metal enclosure for housing the elements of air
freshening unit 100. Housing 110 is suitably sized and shaped
for atabletop air freshening device for home or office use. The
footprint of housing 110 may be, for example, but is not
limited to, rectangular, square, oval, or circular shape and of
an area not more than, for example, 100 in>. The height of
housing 110 is, for example, 6 inches or less.

[0039] Air movement mechanism 112 is, for example, in a
preferred embodiment, a standard, commercially available
axially mounted multi-speed AC or DC electric fan for push-
ing air through filter 116 in the dirty fan configuration shown
in FIG. 1. Alternatively, the mechanism 112 can be positioned
downstream of the filter 116 in a clean fan configuration to
pull the air through the filter 116. For example, a squirrel cage
fan (not shown) may be used for pulling, rather than pushing,
air through filter 116. However, an axially mounted fan is
preferred, because it creates higher head pressure against the
filter 116, as compared to that of a squirrel cage fan. In either
configuration, air movement mechanism 112 is capable of
providing, for example, 30-100 cubic feet/minute (CFM) of
airflow. Those skilled in the art will appreciate that the power
supply (not shown) and electronic control (not shown) of a
standard, multi-speed AC or DC electric fan is well known.
[0040] In a preferred embodiment, filter 116 is a conven-
tional trapping filter that traps particulates. For example, filter
116 is a small footprint filter with a clean air delivery rate
(CADR) rating of 80 or less, a pressure drop of less than 10-12
pascals, and an ozone emission of less than 0.05 ppm. CADR
is an industry standard filter rating that is based on how much
material is removed from the air in a single pass through a
filter. Filter 116 includes a screen that is fine enough to filter
outthe desired particulates. The finer the particle, the finer the
screen and, therefore, the greater the pressure needed to push
air through the screen, which affects the possible CFM and
the rate of air exchange in the room. In the case of air fresh-
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ening unit 100, if, for example, air movement mechanism 112
provides approximately 90 CFM entering filter 116, approxi-
mately 55 CFM of airflow exits filter 116.

[0041] In an alternative embodiment, filter 116 is a nebu-
lizer filtering system that forms a very fine spray or vapor. The
vapor migrates through the air stream, by injecting the vapor
across the incoming airflow, such as from vertically down-
wardly or upwardly, in a direction generally perpendicular to
the stream flow. The fine particles of liquid wash the air free
of particulate and the liquid is then filtered and re-nebulized,
i.e., a supply and return system that uses a circulating pump
(not shown).

[0042] Optionally, filter 116 may include an odor eliminat-
ing media, but at a sufficiently low level not to eliminate the
fragrance that can be dispensed from the system 124 down-
stream of the filter 116. Filter 116 may include, for example,
an anti-microbial coating, and may optionally include a char-
coal pre-filter.

[0043] Pre-ionizer 118 and post-ionizer 120 are each
optional and serve as precipitating filter mechanisms used to
enhance the function of filter 116. Pre-ionizer 118 and post-
ionizer 120 are, in a preferred embodiment, standard, com-
mercially available needle ionizers that use high voltage elec-
tricity to create negative electrons. These electrons run up the
length of a pointed spike, or needle, where they stream into
the air and attract oxygen molecules. At this point, they
become negative ions that attach themselves to airborne par-
ticles. When enough negative ions attach to a particle, it gets
too heavy to float in the air and drops to a surface in a process
known as agglomeration, which effectively removes the par-
ticle from the circulating air. Those skilled in the art will
appreciate that the power supply (not shown) and electronic
control (not shown) for such a standard needle ionizer device
is well known such that they need not be described in detail in
this application.

[0044] Overall power for those components of the unit 100
that require power may be supplied via battery power or via a
standard 110v or 220v household AC outlet.

[0045] Air freshening unit 100 of the present invention
generally provides fragrancing to the user by dispensing the
fragrance into the exhaust stream of the device using multiple
fragrance delivery system 124. Looking now at FIGS. 1 and
3A-5, multiple fragrance delivery system 124 is representa-
tive of a single or multi-fragrance delivery system that allows
the user to turn on or off the selected fragrance. Multiple
fragrance delivery system 124 includes, in a preferred
embodiment, one or more supplies of fragrance oil and a
capillary system for evaporating the oil into the airflow. Sev-
eral embodiments and further details of multiple fragrance
delivery system 124 are found in reference to FIGS. 3A, 4A,
4B, and 5.

[0046] Diverter 128 is representative of any well-known
device, such as a baffle, for directing airflow along one or
more airflow paths. In the case of air freshening unit 100,
diverter 128 directs a portion of filtered air from the exhaust
side of filter 116 toward non-fragranced air exhaust port 122
and also toward multiple fragrance delivery system 124,
which supplies fragranced air exhaust port 126. The design of
diverter 128 is such that in a preferred embodiment 0 to 10%
of the filtered air-exiting filter 116 is directed into multiple
fragrance delivery system 124 and, subsequently, exits fra-
granced air exhaust port 126. Consequently, 90 to 100% of'the
filtered air-exiting filter 116 is directed toward non-fra-
granced air exhaust port 122. However, the relative percent-
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ages of these air flows can be altered as desired, depending
upon the particular use the unit 100 is designed for, such as by
a movable baffle (not shown) capable of diverting between
0% and 100% of the filtered air through either exhaust port
122 or 126.

[0047] In a preferred embodiment, regardless of the CFM
capability of air freshening unit 100, the design of diverter
128 limits the maximum airflow into multiple fragrance
delivery system 124 and, subsequently, limits the exiting
fragranced air exhaust. In this way, the maximum quantity of
fragranced air delivered into the environment is controlled to
an acceptable level (i.e., non-offensive level) and is not
dependent on the overall CFM capability of air freshening
unit 100.

[0048] The air delivery rate vs. noise specification of air
freshening unit 100 is optimized to ensure a suitably high air
delivery rate for achieving a preferred turn-over rate of four
exchanges ofair per hour ina 10x10 ft to 10x12 ft room, while
at the same time maintaining a suitably low maximum noise
specification, such as a noise specification not exceeding 50
decibels (dB). This optimization establishes an ideal perfor-
mance on a “high setting” for a multi-speed fan as the air
movement mechanism 112 that can move air through the filter
116 at approximately 55 CFM at a noise rating of <40 dB.
Taking these specifications into account, in order to deliver an
acceptable overall CADR rating for air freshening unit 100,
the electric fan or other air movement mechanism 112 oper-
ates with a <100 CFM motor in combination with either filter
116 being a large footprint, high-pressure drop filter or, pref-
erably, filter 116 being a small footprint, low-pressure drop
(less than 12 pascals) filter. Additionally, in order for air
freshening unit 100 to deliver an overall acceptable CADR
rating, air movement mechanism 112 and filter 116 operate in
combination with pre-ionizer 118 and post-ionizer 120,
which enhance the function of filter 116 and thereby improve
the overall CADR rating. With a multi-speed fan as the
mechanism 112, the result is an air freshening unit 100 that
provides a “low setting” specification of, for example, 30
CFM at 30 dB; a “medium setting” specification of, for
example, 40 CFM at 35 dB; and a “high setting” specification
of, for example, 50-55 CFM at 40 dB.

[0049] Looking now at FIGS. 3A-5, in operation, one or
more supplies 314 of fragrance oil are installed within mul-
tiple fragrance delivery system 124 of air freshening unit 100.
The user then selects a desired fragrance or no fragrance at all
and activates air freshening unit 100, whereby air movement
mechanism 112, pre-ionizer 118, and post-ionizer 120 are
activated. In one example, air movement mechanism 112 is
activated and, thus, draws air into air freshening unit 100 via
air intake port 114. Air movement mechanism 112 pushes
approximately 90 CFM of airflow into filter 116. Pre-ionizer
118 serves to remove particles from the airflow, as air passes
from air movement mechanism 112 toward the intake of filter
116. Filter 116 then performs an additional filtering operation
by trapping particulates that are not removed by the action of
pre-ionizer 118. Approximately 55 CFM of filtered air exits
the exhaust side of filter 116 and, subsequently, passes by
post-ionizer 120, which removes additional particles remain-
ing in the airflow, as a final air purification mechanism. As a
result, filtered air is directed by diverter 128 toward non-
fragranced air exhaust port 122 and multiple fragrance deliv-
ery system 124. The vast majority of airflow exits non-fra-
granced air exhaust port 122, and a much smaller controlled
amount of airflow passes through multiple fragrance delivery
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system 124 and, subsequently, exits fragranced air exhaust
port 126. In this example, if 55 CFM of filtered air exits the
exhaust side of filter 116, no less than 90%, which is 49.5
CFM of airflow, is directed to non-fragranced air exhaust port
122 by diverter 128 and up to 10%, which is 5.5 CFM of
airflow, passes through multiple fragrance delivery system
124 and, subsequently, exits fragranced air exhaust port 126.
[0050] FIG. 2 illustrates air freshening unit 100 and shows
an example housing 110 and an example fragranced air
exhaust port 126 separate from the non-fragranced ports 122
that provide directional control of the fragranced air exiting
through the port 108. In illustrated embodiments, housing
110 has a circular footprint that is suitably small to serve as a
tabletop air purification and fragrancing unit for home or
office use. All the elements of air freshening unit 100, as
described in FIG. 1, are mounted within or on housing 110.
The air intake port 114 is implemented as multiple openings
arranged around the lower perimeter of housing 110 for draw-
ing room air from all directions (360 degrees) into the unit.
The non-fragranced air exhaust ports 122 are implemented as
multiple openings arranged around the upper perimeter of
housing 110 for directing clean air in all directions (360
degrees) out of the unit 100. Further, fragranced air exhaust
port 126 is implemented as a nozzle 127 that is swivelably
mounted to the housing 110 by a suitable mechanism (not
shown). The nozzle 127 is formed of a lightweight material,
such as a molded plastic, and is installed at the top of housing
110. Due to the mechanism, the air exhaust port 126 and
nozzle 127 may be rotated 360 degrees by the user in order to
direct the fragranced air in any direction of his/her choosing.
[0051] Alternatively, a standard motion control system (not
shown) can be provided in combination with this swivelably
mounted air exhaust port 126 and nozzle 127 enabling the
user electronic control on or remote from the unit 100 to select
a specific stationary direction, a back and forth via a sweeping
motion, or a continuous 360-degree rotational motion for the
exhaust port 126 and nozzle 127.

[0052] Furthermore, other mechanisms (not shown) may
be included within housing 110 to provide an oscillating air
stream exiting non-fragranced air exhaust port 122. In one
example, a rotating disk (not shown) with multiple openings
arranged around its perimeter is mounted transversely within
housing 110 in the clean air path and in close proximity to the
multiple openings forming non-fragranced air exhaust port
122 that are arranged around the upper perimeter of housing
110. The rotating disk has fewer openings than those that
form non-fragranced air exhaust port 122. The normal air-
flow-exiting filter 116 causes the disk to spin and, thus, the air
will “walk around” air freshening unit 100 by using the rotat-
ing disk. The disk may include a stop-and-start lock mecha-
nism (not shown) and a drag device (not shown) for control-
ling the speed of the rotation by friction.

[0053] Housing 110, air intake port 114, non-fragranced air
exhaust port 122, and fragranced air exhaust port 126 are not
limited to the example shown in FIG. 2. Those skilled in the
art will appreciate that housing 110 may be of any suitable
alternatively shaped footprint. Additionally, air intake port
114, non-fragranced air exhaust port 122, and fragranced air
exhaust port 126 may be implemented in any of several well-
known mechanisms, such as moveable baffles (not shown).
Furthermore, those skilled in the art will appreciate that stan-
dard control mechanisms (not shown), such as switches,
dials, push buttons, or display devices, are mounted within or
on housing 110 for user control of air freshening unit 100.
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[0054] Looking now at FIGS. 3A-3E, a side view of a
capillary system 300 for providing a selection of multiple
fragrances is illustrated in accordance with a first embodi-
ment of multiple fragrance delivery system 124 of air fresh-
ening unit 100. Capillary system 300 is formed as a wick-
based system that incorporates a capillary member for
delivering fragrance to the airflow. More specifically, capil-
lary system 300 includes an elongated, thin, flat substrate 310
formed of, for example, molded plastic or glass. Arranged
along the lower surface of substrate 310 are one or more
capillary regions 312 associated with one or more fragrance
supplies 314, respectively. Each fragrance supply 314 further
includes a wick 316, which is positioned in direct contact with
the lower surface of substrate 310.

[0055] Capillary regions 312 are representative of a wick-
able surface for enhancing vaporization of the fragrance oil
into the air stream of air freshening unit 100. Capillary
regions 312 are, in a preferred embodiment, 1 to 2 in” in area
and are formed by one or more exposed capillary pathways
(i.e., mechanical grooves) that are printed, etched, or molded
into the surface of substrate 310. The critical characteristics
of'the capillary pathways may be optimized to accommodate
the surface tension of specific fragrance formulations (e.g.,
scented oil). These characteristics include, for example, the
angle of the groove walls, the sharpness of the lower corner,
and a minimum depth specification, among others.

[0056] In a particularly preferred embodiment, capillary
regions 312a-c are formed according to the principles and
structure described in commonly-owned U.S. patent applica-
tion Ser. No. 10/266,798 (the 798 application) entitled,
“Wick-based delivery system with wick having small poros-
ity sections,” assigned to SC Johnson & Son, Inc., Racine,
Wis., which is incorporated by reference herein in its entirety.
The 798 application describes an evaporative device that
includes a container for holding a liquid that has a porous
wick extending through an opening, such that a portion of the
wick contacts the liquid held within the container and a por-
tion of the wick is exposed to the ambient environment,
wherein the wick transfers the liquid from the container to the
ambient air, and a portion of the wick is in communication
with a surface of a capillary member. The surface of the
capillary member has one or more exposed capillary path-
ways along which liquid, transferred by the wick from the
container, is drawn by capillary action for dispersion to the
ambient air.

[0057] An example of a wick-based fragrance supply suit-
able for use as fragrance supply 314a-c is a Glade® brand
Wisp™ fragrance oil refill bottle, manufactured by SC
Johnson & Son, Inc. of Racine, Wis. Example fragrances
include cinnamon, apple, citrus, vanilla, floral fragrances, and
tropical fruit fragrances. In the case where the capillary path-
ways of capillary regions 312a-c are optimized for use with
the Glade® brand Wisp™ fragrance oil, the groove walls
have a specified angle, the lower corner has a specified angle,
and the groove depth is at a specified minimum.

[0058] Wicks 3164, 3165, and 316¢ of fragrance supplies
314a, 314b, and 314c, respectively, are arranged linearly and
in contact with the lower surface of substrate 310. A capillary
region 312aq is associated with wick 316a, a capillary region
3125 is associated with wick 3165, and a capillary region
312c¢ s associated with wick 316¢. Only one wick 316a-cisin
contact with and, therefore, engaged with, its associated cap-
illary region 312a-c at a time. This is accomplished by the
adjustment of the relative linear position of substrate 310 to
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fragrance supplies 314a, 3145, and 314¢ and wicks 316a,
3165, and 316c, either by holding fragrance supplies 314a,
3145, and 314c stationary and moving substrate 310 or by
holding substrate 310 stationary and moving fragrance sup-
plies 314a, 3145, and 314¢. Alternatively, a standard motion
control system (not shown) can be provided in combination
with capillary system 300 and, thus, the user uses electronic
control to select the desired fragrance by changing the posi-
tion of the substrate 310.

[0059] Inapreferred embodiment, substrate 310 is slidably
installed within housing 110 of air freshening unit 100 and
aligned with and in contact with wicks 316a, 3165, and 316¢
of fragrance supplies 314a, 3145, and 314c, respectively,
which are also installed at least partially within housing 110.
FIG. 3B illustrates a first position, wherein none of wicks
316a, 3165, or 316¢ is engaged with its associated capillary
regions 312a, 31256 or 312¢, respectively, and, thus, no fra-
grance is selected, which thereby provides a means for the
user to turn off fragrancing within air freshening unit 100.
FIG. 3C illustrates a second position, wherein wick 316a is
engaged with capillary region 312¢ and wicks 3165 and 316¢
are not engaged with capillary regions 3125 and 312¢, respec-
tively, such that the fragrance of fragrance supply 314a is
selected. FIG. 3D illustrates a third position, wherein wick
3166 is engaged with capillary region 3126 and wicks 316a
and 316¢ are not engaged with capillary regions 3124 and
312¢, respectively, such that the fragrance of fragrance supply
314b s selected. FIG. 3E illustrates a fourth position, wherein
wick 316c¢ is engaged with capillary region 312¢ and wicks
316a and 31656 are not engaged with capillary regions 312a
and 3124, respectively, such that the fragrance of fragrance
supply 314c is selected. This example fragrance selection is
summarized in Table 1 below.

TABLE 1

Fragrance selection positions of capillary system 300

Position Fragrance mode
1 No fragrance selected
2 Fragrance #1 selected
3 Fragrance #2 selected
4 Fragrance #3 selected

[0060] In operation, in the second, third, and fourth posi-
tions, as air flows across the surface of substrate 310 and, thus,
across capillary regions 3124, 31256, and 312c¢, the liquid is
transferred by wicks 316a, 3165, or 316¢, respectively, from
fragrance supplies 314a, 3145, or 314c, respectively, and
drawn by the capillary action of capillary regions 3124, 3125
or 312¢, respectively, for dispersion by evaporation to the
ambient air via fragranced air exhaust port 126 and nozzle
127.

[0061] In an alternative embodiment for the system 300,
capillary regions 312a-c can be configured such that chang-
ing their position relative to wicks 316a-c¢ provides contact
with fewer or more capillary pathways in the associated
regions 312a-c, which thereby provides a way to adjust the
fragrance level as an alternative to simply adjusting the vol-
ume of airflow with air movement mechanism 112. This
selective level of contact between the wicks 316a-c and the
capillary regions 312a-c can be accomplished by any suitable
means, such as by an additional mechanism (not shown) that
moves the substrate 310 perpendicularly to the sliding direc-
tion shown in FIGS. 3B-3E, or simply by varying the con-
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figuration of the individual capillary regions 312a-c such as
by forming wedge-shaped regions (not shown) on the sub-
strate that provide contact with more area of the regions
312a-c as the substrate 310 is moved between positions 1, 2,
3, and 4 with respect to the wicks 316a-c. This example
fragrance selection is summarized in Table 2 below.

TABLE 2

Fragrance selection positions of capillary system 300
with varying capillary region 312a-c configurations

Position Fragrance mode

No fragrance selected
Fragrance #1 - low level
Fragrance #1 - medium level
Fragrance #1 - high level
Fragrance #2 - low level
Fragrance #2 - medium level
Fragrance #2 - high level
Fragrance #3 - low level
Fragrance #3 - medium level
Fragrance #3 - high level
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[0062] In yet another alternative embodiment for the sys-
tem 300, capillary regions 312a-c are designed to overlap in
certain areas, so as to optionally provide a blend of fragrances
from two or more wicks 316a-c. This example fragrance
selection is summarized in Table 3 below.

TABLE 3
Fragrance selection positions of
capillary system 300 with fragrance blending
Position Fragrance mode

No fragrance selected
Fragrance #1 selected
Blend of fragrance #1 and #2 selected
Fragrance #2 selected
Blend of fragrance #2 and #3 selected
Fragrance #3 selected
Blend of fragrance #3 and #1 selected
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[0063] Furthermore, multiple fragrance delivery system
124 is not limited to the above-mentioned example combina-
tions. Those skilled in the art will appreciate that multiple
fragrance delivery system 124 may be designed with a capil-
lary system 300 that provides any number of combinations of
fragrance levels and fragrance blends.

[0064] For example, referring now to FIGS. 4A-4B, a cap-
illary system 400 is illustrated for providing a selection of
multiple fragrances in accordance with a second embodiment
of multiple fragrance delivery system 124 of air freshening
unit 100. Capillary system 400 is a wick-based system that
incorporates a capillary member for delivering fragrance to
the airflow. In all respects, the system 400 is highly similar to
capillary system 300 illustrated in FIGS. 3A-3E, except that
elongated substrate 310 is replaced with a disk-shaped, thin,
flat substrate 410, likewise formed of, for example, molded
plastic or glass. Arranged along the lower surface of substrate
410 are capillary regions 312a-c that are associated with
fragrance supplies 314a-c¢ and wicks 316a-c. Wicks 316a-c
are positioned in direct contact with the lower surface of
substrate 410. Because of the disk shape of substrate 410,
fragrance supplies 314a-314c are arranged radially within the
boundaries of the perimeter of substrate 410.
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[0065] Similar to capillary system 300, in the capillary
system 400, only one wick 316a-c is in contact with and,
therefore, engaged with, its associated capillary region
312a-c atatime. This is accomplished by the user’s adjusting
the relative radial position of substrate 410 to fragrance sup-
plies 314a-c and wicks 316a-c, either by holding fragrance
supplies 314a-c stationary and rotating substrate 410 or by
holding substrate 410 stationary and rotating fragrance sup-
plies 314a-c. Substrate 410 may be designed similarly to the
substrate 310 of capillary system 300 to achieve all combi-
nations of fragrance levels and fragrance blends as shown in
Tables 1, 2, and 3 and as previously described for the system
300.

[0066] Looking now at FIG. 5, a third embodiment of a
capillary system 500 is illustrated for providing a selection of
multiple fragrances in a multiple fragrance delivery system
124 of air freshening unit 100. Capillary system 500 is also
formed as a wick-based system that incorporates a capillary
member for delivering fragrance to the airflow similar to
capillary systems 300 and 400 described previously, except
that elongated substrate 310 is replaced with a cylindrical,
thin, substrate 510, formed of, for example, molded plastic or
glass. Arranged along the outer surface of substrate 510 are
capillary regions 312 that are associated with fragrance sup-
plies 314a-c and wicks 316a-c. Wicks 316a-c are positioned
in direct contact with the outer surface of substrate 510.
Fragrance supplies 314a-c are arranged linearly along the
length of substrate 510.

[0067] As with capillary system 300, only one wick 316a-c
is in contact with and, therefore, engaged with, its associated
capillary region 312a-c at a time. This is accomplished by the
user’s adjusting the relative circular position of substrate 510
to fragrance supplies 314a-c and wicks 316a-c, either by
holding fragrance supplies 314a-c stationary and rotating
substrate 510 or by holding substrate 510 stationary and rotat-
ing fragrance supplies 314a-c. Substrate 510 may be designed
to achieve all combinations of fragrance levels and fragrance
blends as shown in Tables 1, 2, and 3 and as described previ-
ously for the system 300.

[0068] Looking now at FIGS. 6-9, a fourth embodiment of
a fragrance assembly 600 is illustrated for providing a selec-
tion of multiple fragrances in multiple fragrance delivery
system 124 of air freshening unit 100. Fragrance assembly
600 uses aroma beads (not shown) for delivering fragrance to
the airflow. Fragrance assembly 600 includes a partitioned
cylindrical body 610 that is rotatably coupled at one end to an
intake plate 612 and rotatably coupled at the opposite end to
an exhaust plate 614. The rotation of the elements is around a
center axis 615 of fragrance assembly 600. The mechanical
coupling of partitioned cylindrical body 610, intake plate 612,
and exhaust plate 614 at the center axis 615 of fragrance
assembly 600 is by any conventional means, such as a rotat-
able shaft 626.

[0069] Partitioned cylindrical body 610 further includes
multiple compartments 616a, 6165, 616¢, and 6164, of which
one compartment, 6164, is left empty, while the remaining
three compartments, 616a-c, may be filled with aroma beads.
The intake side of compartments 6164, 6165, 616¢, and 6164
includes a plurality of small holes 618, which can vary in
number between compartments 616a-d, through which air is
pushed from air movement mechanism 112 into the compart-
ments 616a-d. Optionally, the intake side of the compartment
6164 that is intended to be empty of aroma beads has a single
larger pass-through hole 620 as opposed to holes 618. Intake
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plate 612 includes an intake hole 622, into which air is pushed
from air movement mechanism 112 for direction to one of the
compartments 616a-d, and exhaust plate 614 includes a suit-
ably large exhaust hole 624, from which fragranced air may
escape from the particular compartment 616a-d in fragrance
assembly 600 into which the air was directed by intake plate
612.

[0070] The design of fragrance assembly 600 allows for
easy installation or removal from air freshening unit 100, in
order to rotatably manipulate partitioned cylindrical body
610, intake plate 612, and exhaust plate 614 for either filling
compartments 616a-d with aroma beads, or for selecting the
desired fragrance when in operation. Fragrance assembly 600
is installed within air freshening unit 100, such that intake
plate 612 is in the airflow path of the filtered air from filter
116, and exhaust plate 614 is aligned with fragranced air
exhaust port 126.

[0071] Fragrance assembly 600 is assembled by inserting
shaft 626 through the center hole 619 of partitioned cylindri-
cal body 610. Next, intake plate 612 is positioned such that is
abuts the intake side of partitioned cylindrical body 610 and
such that the center hole 623 of intake plate 612 aligns with
the center hole 627 of shaft 626, attaching intake plate 612 to
shaft 626 via, for example, a screw through their center holes
623 and 627, respectively. Then, exhaust plate 614 is posi-
tioned such that it abuts the exhaust side of partitioned cylin-
drical body 610 and such that the center hole 625 of exhaust
plate 614 aligns with the center hole 627 of shaft 626 allowing
exhaust plate 614 to be attached to shaft 626 via, for example,
a screw through their center holes 625 and 627. As a result,
partitioned cylindrical body 610, intake plate 612, and
exhaust plate 614 are each rotatably mounted to one another.
[0072] Once assembled, fragrance assembly 600 is loaded
with aroma beads, such as aroma beads commercially avail-
able from Aromafloria/Calif. Fragrance Company of Hun-
tington Station, N.Y., as follows.

[0073] Step 1. The user loads compartment 616a by
rotating exhaust plate 614 so that its exhaust hole 624 is
located in alignment with compartment 616a. The user
then pours a suitable quantity of aroma beads of a first
fragrance through exhaust hole 624 and into compart-
ment 616a. Optionally, a piece of foam (not shown) that
is porous enough to allow air to pass therethrough may
be inserted through exhaust hole 624 and fitted within
compartment 6164 on top of the aroma beads, to prevent
the beads from inadvertently spilling out.

[0074] Step 2. Next, the user loads compartment 6165 by
rotating exhaust plate 614 so that its exhaust hole 624 is
located in alignment with compartment 6165. The user
then pours a suitable quantity of aroma beads ofa second
fragrance through exhaust hole 624 and into compart-
ment 6165. Optionally, a piece of foam (not shown) that
is porous enough to allow air to pass therethrough may
be inserted through exhaust hole 624 and fitted within
compartment 6165 on top of the aroma beads, to prevent
the beads from inadvertently spilling out.

[0075] Step 3. Last, the user loads compartment 616¢ by
rotating exhaust plate 614 so that its exhaust hole 624 is
located in alignment with compartment 616¢. The user
then pours a suitable quantity of aroma beads of a third
fragrance through exhaust hole 624 and into compart-
ment 616¢. Optionally, a piece of foam (not shown) that
is porous enough to allow air to pass therethrough may
be inserted through exhaust hole 624 and fitted within
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compartment 616¢ on top of the aroma beads, to prevent
the beads from inadvertently spilling out.
[0076] Once loaded with aroma beads, the operation of
fragrance assembly 600 is as follows.

[0077] 1. To select the first fragrance available within
fragrance assembly 600, the user rotates exhaust plate
614, such that its exhaust hole 624 is located in align-
ment with compartment 616a, and also rotates intake
plate 612 such that its intake hole 622 is likewise located
in alignment with compartment 616a. Optionally, the
user may select a reduced amount of fragranced airflow
by allowing only a portion of intake hole 622 to align
with compartment 616a. The user places fragrance
assembly 600 within air freshening unit 100 to function
as multiple fragrance delivery system 124. The user then
activates air freshening unit 100, and fragranced air is
delivered to the environment.

[0078] 2. To select the second fragrance available within
fragrance assembly 600, the user rotates exhaust plate
614, such that its exhaust hole 624 is located in align-
ment with compartment 6165, and also rotates intake
plate 612, such that its intake hole 622 is likewise located
in alignment with compartment 6165. Optionally, the
user may select a reduced amount of fragranced airflow
by allowing only a portion of intake hole 622 to align
with compartment 6165. The user places fragrance
assembly 600 within air freshening unit 100 to function
as multiple fragrance delivery system 124. The user then
activates air freshening unit 100 and fragranced air is
delivered to the environment.

[0079] 3. To select the third fragrance available within
fragrance assembly 600, the user rotates exhaust plate
614, such that its exhaust hole 624 is located in align-
ment with compartment 616c, and also rotates intake
plate 612, such that its intake hole 622 is likewise located
in alignment with compartment 616¢. Optionally, the
user may select a reduced amount of fragranced airflow
by allowing only a portion of intake hole 622 to align
with compartment 616c. The user places fragrance
assembly 600 within air freshening unit 100 to function
as multiple fragrance delivery system 124. The user then
activates air freshening unit 100 and fragranced air is
delivered to the environment.

[0080] 4. To selectclean air only (non-fragranced air) via
fragrance assembly 600, the user rotates exhaust plate
614, such that its exhaust hole 624 is located in align-
ment with compartment 6164, and also rotates intake
plate 612, such that its intake hole 622 is likewise located
in alignment with compartment 6164. The user places
fragrance assembly 600 within air freshening unit 100 to
function as multiple fragrance delivery system 124. The
user then activates air freshening unit 100 and clean air
is allowed to pass through fragrance assembly 600 with-
out being fragranced; thus, clean air only is delivered to
the environment.

[0081] With reference to FIGS. 1 through 9 and all embodi-
ments of multiple fragrance delivery system 124 within air
freshening unit 100, such as capillary system 300, capillary
system 400, capillary system 500, and fragrance assembly
600, the selection of one of the multiple fragrances or no
fragrance at all is performed via manual manipulation of the
elements of multiple fragrance delivery system 124 by the
user or, alternatively, a standard motion control system (not
shown) is provided within air freshening unit 100 and, thus,
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the user uses electronic control to select the desired mode.
The inclusion of a motion control system within air freshen-
ing unit 100 also allows the unit to be timer controlled. For
example, air freshening unit 100 includes well-known elec-
tronics (not shown) that allows the user to select when air
freshening unit 100 is automatically turned on or off and also
to automatically select a given fragrance at a given time of day
for a given amount of time, all under automatic control.
[0082] Furthermore, with continuing reference to FIGS. 1
through 9 and all embodiments of multiple fragrance delivery
system 124 within air freshening unit 100, such as capillary
system 300, capillary system 400, capillary system 500, and
fragrance assembly 600, the physical assembly forming mul-
tiple fragrance delivery system 124 or the supplies 314 are
easily removable from air freshening unit 100, such that the
user can easily and conveniently replace the fragrance supply
i.e., fragrance supplies 314 or aroma beads, when depleted.
[0083] In yet another embodiment, multiple fragrance
delivery system 124 of air freshening unit 100 can be formed
with one or more fragranced air pulsing devices, such as, one
or more devices that create a puff of fragrance at time inter-
vals by using a transducer unit (not shown) rather than by
using the airflow created by air movement mechanism 112.
Such a fragrance puffing mechanism is found, for example, in
the Glade® brand Wisp™ home fragrancer device manufac-
tured by SC Johnson & Son, Inc. of Racine, Wis., which uses
a vibrating orifice plate-type atomizing dispenser in combi-
nation with a fragrance supply reservoir as disclosed in com-
monly-owned U.S. Pat. Nos. 6,446,880, 6,293,474, 6,341,
732,and 6,450,419, assigned to S. C. Johnson & Son, Inc. and
incorporated expressly by reference herein in their entirety.
[0084] Looking now at FIGS. 10-11B, a functional diagram
of an air freshening unit 1000 is illustrated for providing air
purification in combination with fragrancing in accordance
with a second embodiment of the invention where air fresh-
ening unit 1000 integrates the fragrancing mechanism within
the filtration mechanism of the unit 1000. Thus, air freshening
unit 1000 differs from air freshening unit 100 in that it does
not provide a clean air only mode.

[0085] Air freshening unit 1000 includes a housing 1010,
within which is installed air movement mechanism 112 for
drawing airflow into housing 1010 via air intake port 114.
Airflow generated by air movement mechanism 112 pushes
against and through a filter/fragrance assembly 1014 that is
formed of a filter 1016 abutted against a seal 1018 that seal-
ingly engages the housing 1010 along its outer periphery and
the filter 1016 along its inner periphery, to ensure airflow only
through the filter 1016. Filter/fragrance assembly 1014 is
preferably located on the exhaust side of air movement
mechanism 112 but can also be disposed upstream of the
mechanism 112. Arranged between air movement mecha-
nism 112 and filter/fragrance assembly 1014 is pre-ionizer
118, and arranged on the exhaust side of filter/fragrance
assembly 1014 is post-ionizer 120. The filtered/fragranced air
from the exhaust side of filter/fragrance assembly 1014 exits
housing 1100 via an exhaust port 1012. Air movement mecha-
nism 112, air intake port 114, pre-ionizer 118, and post-
ionizer 120 are formed similarly to the corresponding com-
ponents illustrated and describe with regard to FIG. 1.
[0086] Housing 1010 is representative of any lightweight
plastic or metal enclosure for housing the elements of air
freshening unit 1000. Housing 1010 is suitably sized and
shaped for a tabletop air freshening device for home or office
use. The footprint of housing 1010 may be, for example, but
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not limited to, rectangular, square, oval, or circular shape and
of an area not more than, for example, 100 in. This height of
housing 1010 is, in a preferred embodiment, six (6) inches or
less.

[0087] Looking now at FIGS. 11A-11B, filter 1016 is
formed with a frame 1020 positioned around a filter medium
1022 and installed within air freshening unit 1000. The intake
side 1023 of filter frame 1020 abuts seal 1018, which thereby
forces the full airflow from air movement mechanism 112 to
pass through filter medium 1022 of filter 1016. A capillary
region 1024 is formed in an outer surface of filter frame 1020,
and wick 316 of one fragrance supply 314 is in direct contact
with capillary region 1024. In a preferred embodiment, and as
described previously, capillary region 1024 is formed accord-
ing to the principles described in the *798 application.

[0088] Fragrance supply 314 is located in a cavity 1025
bounded by seal 1018 and housing 1010. Filter 1016, with its
filter frame 1020, is designed specifically to function in com-
bination with a specific brand of fragrance supply 314, such
as, for example, the Glade® brand Wisp™ fragrance oil refill
bottle, manufactured by SC Johnson & Son, Inc. of Racine,
Wis. Filter 1016 is optimized for a specific fragrance to maxi-
mize the effectiveness of the unit 1000.

[0089] In operation, fragrance supply 314 sits in cavity or
open well 1025 in close proximity to filter frame 1020, with
its wick 316 in contact with capillary region 1024. The sur-
face of capillary region 1024 has one or more exposed capil-
lary pathways 1027 along which liquid, transferred by wick
316 from fragrance supply 314, is drawn by capillary action
for dispersion to the ambient air. Air movement mechanism
112 is activated and, because fragrance supply 314 is
mounted within the cavity 1025, a low-pressure area is
formed by the velocity of the air stream passing by the cavity
opening 1029, i.e., caused by the Venturi effect. The fragrance
vaporizes within capillary region 1024 and is pulled out of the
cavity opening 1029 and into the main airflow on the exhaust
side 1031 of filter 1016 and, subsequently, mixes with the
filtered air and is directed toward exhaust port 1012, as the air
passes through filter 1016. Fragrance is delivered to the envi-
ronment along with clean air until the supply of fragrance oil
within fragrance supply 314 is depleted.

[0090] In an alternative embodiment, a hole (not shown)
coupled to capillary region 1024 passes through filter frame
1020, so that filter medium 1022 is fragranced directly
through the hole from the fragrance contained within capil-
lary region 1024. In another alternative embodiment, filter
frame 1020 includes an extending edge (not shown) like a
windshield wiper blade along the exhaust side of filter 1016,
and capillary region 1024 is coupled to this edge for the
fragrance dispensing the fragrance from the edge into the
passing air stream.

[0091] Looking now at FIGS. 12A-C, an alternative con-
struction for a filter 1200 is illustrated that is suitable for use
in filter/fragrance assembly 1014 of air freshening unit 1000
in lieu of filter 1016 in combination with fragrance supply
314. Filter 1200 includes a filter frame 1210, which houses a
conventional filter medium 1212 for trapping particulates.
Included in an upper edge of filter frame 1210 is a fragrance
well 1214 for installing a fragrance capsule 1220, as shown in
its unbroken state and in its broken state. Fragrance capsule
1220 contains a quantity of fragrance oil 1222. The upper
portion of filter frame 1210 near fragrance well 1214 includes
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aninternal capillary system 1216 to deliver fragrance 0il 1222
from fragrance capsule 1220 to the periphery of filter frame
1210.

[0092] In operation, the user places a fragrance capsule
1220 that contains fragrance oil 1222 of his/her desired fra-
grance into fragrance well 1214. The user then breaks fra-
grance capsule 1220, for example, by squeezing, such that
fragrance 0il 1222 is released from fragrance capsule 1220, as
shown in FIG. 12C. Fragrance oil 1222 then drips into inter-
nal capillary system 1216 of filter frame 1210 and to the
periphery of filter frame 1210, wherefrom the fragrance is
evaporated by passing air and is carried into the air flow
exhausting from filter 1200.

[0093] Inanalternative embodiment, internal capillary sys-
tem 1216 of filter 1200 directs fragrance oil 1222 through
filter frame 1210 and directly into filter medium 1212, rather
than to the periphery of filter frame 1210.

[0094] Like air freshening unit 100, the air delivery rate vs.
noise specification of air freshening unit 1000 is optimized to
ensure a suitably high air delivery rate for achieving a pre-
ferred turn-over rate of four exchanges of air per hour in a
10x10 ftto 10x12 ft room, while at the same time maintaining
a suitably low maximum noise specification, such as a noise
specification not exceeding 50 decibels (dB). This optimiza-
tion establishes an ideal performance on a “high setting” for
amulti-speed fan used as the air movement mechanism 112 to
move the air through the filter 1016 at approximately 55 CFM
at a noise rating of <40 dB. Taking these specifications into
account, in order to deliver an acceptable overall CADR
rating for air freshening unit 1000, the electric fan or other air
movement mechanism 112 operates with a <100 CFM motor,
in combination with either filter 1016 or filter 1200 being a
large footprint, high-pressure drop filter or, preferably, filter
1016 or filter 1200 being a small footprint, low-pressure drop
(less than 12 pascals) filter. Additionally, in order for air
freshening unit 1000 to deliver an overall acceptable CADR
rating, air movement mechanism 112 and filter/fragrance
assembly 1014 are operating in combination with pre-ionizer
118 and post-ionizer 120, which enhance the function of
filter/fragrance assembly 1014 and thereby improve the over-
all CADR rating. With a multi-speed fan in the mechanism
112, the result is an air freshening unit 1000 that provides a
“low setting” specification of, for example, 30 CFM at 30 dB,
a “medium setting” specification of, for example, 40 CFM at
35 dB, and a “high setting” specification of, for example,
50-55 CFM at 40 dB.

[0095] With reference to FIGS. 11 through 12C, air fresh-
ening unit 1000 may, alternatively, include well-known elec-
tronics (not shown) that allow the user to select when air
freshening unit 1000 is automatically turned on or off or to
change speeds via a timing mechanism.

[0096] Additionally, and with reference to FIGS. 11
through 12C, in an alternative embodiment the fragrance
delivery mechanism may be integrated as part of the fan
mechanism, such as in the impeller (not shown), of air move-
ment mechanism 112. For example, a fragrance oil reservoir
(not shown) and capillaries (not shown) are molded into the
fan blade (not shown) itself. Such a design requires replacing
the fan blade when the fragrance is depleted or when a dif-
ferent fragrance is desired. Another way to transport the fra-
grance oil from a refill supply to the fan blade is via a capillary
system (not shown) that wicks the fragrance onto the fan
blade by the wick contacting the spindle of the fan blade and
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the oil migrating into the fan blade due to the capillary and
spinning action and, thus, the fan blade carries the fragrance
as it spins.

[0097] With reference to air freshening unit 100 and to air
freshening unit 1000, various indicator mechanisms or “use-
up queues” may also be included to let the user know whether,
for example, the fragrance supply 314 or 1220 is depleted
and, thus, needs replacing or to let the user know whether, for
example, the CFM of the unit is reduced and, thus, the filter
116, 1016, or 1200 needs cleaning or replacing.

[0098] In a first embodiment for a use-up queue, one or
more sight windows (not shown) formed of any transparent
material, such as plastic or glass, are provided within housing
110 or the assembly of multiple fragrance delivery system
124. The sight windows allow the user to visually inspect the
fluid level of the fragrance reservoir of each fragrance supply
314.

[0099] In a second embodiment for the use-up queue, one
ormore light sources (not shown), light detection devices (not
shown), and electronic indicators (not shown) are provided
with each fragrance supply 314. In this way, the intensity of
light passing through the fragrance reservoir of each fra-
grance supply 314 is measured. An increase in light intensity
indicates that the fragrance reservoir is empty, as the light is
not passing through the fragrance oil, but instead, is passing
through air only. For example, a light source, such as room
light or a light-emitting diode (LED), may be piped via a fiber
optic to pass through the lower region of the transparent
fragrance reservoir of each fragrance supply 314. The light is
directed toward a light detection device, such as a standard
photocell that is located on the opposite side of the transparent
fragrance reservoir. When fragrance liquid is present within
the fragrance reservoir, a certain light intensity is expected;
however, when the liquid is depleted, the photocell detects an
increase in light intensity, which produces an electronic flag
to the user that the fragrance reservoir is empty or nearly
empty and, thus, activates a “low level” indicator to the user,
such as an LED mounted upon housing 110 or 1010.

[0100] Inathirdembodiment forause-up queue, astandard
airflow sensor (not shown) is positioned in the airflow path of
non-fragranced air exhaust port 122 and fragranced air
exhaust port 126 of air freshening unit 100 and in the airflow
path of exhaust port 1012 of air freshening unit 1000. When
the airflow falls below a certain predetermined CFM, the
airflow sensor activates an electronic flag (not shown), such as
an LED mounted upon housing 110 or 1010, to the user that
the filter requires cleaning or replacement.

[0101] Further, those skilled in the art will appreciate that
other well-known manual, mechanical, or electronic use-up
queue mechanisms are possible for use within the units 100
and/or 1000 in addition to those described above.

[0102] Various other embodiments of the present invention
are contemplated as being within the scope of the following
claims particularly pointing out and distinctly claiming the
subject matter regarded as the invention.

1. An air cleaning device comprising:

a) a housing;

b) an air purification mechanism disposed within the hous-
ing and operable to remove contaminants within an air-
flow passing through the housing; and

¢) a fragrancing mechanism disposed within the housing
and operable to dispense an amount of a fragrance into
the airflow passing through the housing.
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2. The device of claim 1 further comprising an airflow
diverter disposed within the housing and operable to divert at
least a portion of the airflow passing through the housing
through the fragrancing mechanism.

3. The device of claim 2 further comprising:

a) a fragrance airflow outlet located downstream of the

fragrancing mechanism; and

b) a moveable nozzle operably connected to the fragrance

airflow outlet.

4. The device of claim 1 wherein the fragrancing mecha-
nism is selectively operable.

5. The device of claim 4 wherein the fragrancing mecha-
nism comprises:

a) at least one fragrance supply; and

b) a fragrance dispenser selectively connectable to the at

least one fragrance supply.

6. The device of claim 5 wherein the fragrance dispenser is
moveable with respect to the at least one fragrance supply.

7. The device of claim 6 wherein the fragrance dispenser
includes at least one capillary region that can be selectively
positioned in contact with the at least one fragrance supply.

8. The device of claim 7 wherein the at least one capillary
region is incrementally engageable with the at least one fra-
grance supply.

9. The device of claim 5 wherein the at least one fragrance
supply is moveable with respect to the fragrance dispenser.

10. The device of claim 5 wherein the fragrancing mecha-
nism comprises:

a) a first fragrance supply;

b) a second fragrance supply; and

¢) a fragrance dispenser selectively connectable to the first

supply, the second supply, or neither of the first supply or
the second supply.

11. The device of claim 10 wherein the fragrance dispenser
is also operably connectable to both of the first supply and the
second supply.

12. The device of claim 1 wherein the air purification
mechanism and the fragrancing mechanism are formed in a
single structure disposed in the housing.

13. The device of claim 12 wherein the single structure
comprises:

a) a filter medium frame adapted to receive and retain a

filter medium therein; and

b) a fragrance dispensing mechanism disposed within the

frame.

14. The device of claim 13 wherein the fragrance dispens-
ing mechanism includes at least one capillary region that is
engageable with at least one fragrance supply.
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15. The device of claim 13 wherein the fragrance dispens-
ing mechanism comprises:

a) a fragrance reservoir disposed within the frame and
adapted to hold an mount of a fragrance composition
therein; and

b) a plurality of dispensing openings in fluid communica-
tion with the reservoir and with an exterior surface ofthe
frame to enable the fragrance composition to be dis-
pensed from the openings into the airflow.

16. A filter frame for use in an air cleaning device, the filter

frame comprising:

a) a peripheral member defining a central aperture adapted
to receive and retain a filter material therein; and

b) a fragrance dispensing mechanism disposed within the
peripheral member.

17. The filter frame of claim 16 wherein the fragrance
dispensing mechanism includes at least one capillary region
that is engageable with the fragrance supply.

18. The filter frame of claim 16 wherein the fragrance
dispensing mechanism comprises:

a) a fragrance reservoir disposed within the peripheral
member frame and adapted to hold an mount of a fra-
grance composition therein; and

b) a plurality of dispensing openings in fluid communica-
tion with the reservoir and with an exterior surface ofthe
peripheral member to enable the fragrance composition
to be dispensed from the openings into the airflow.

19. A method for cleaning the air in an interior environ-

ment, the method comprising the steps of:

a) providing an air cleaning device including a housing, an
air purification mechanism disposed within the housing
and operable to remove contaminants in an airflow pass-
ing through the housing, and a fragrancing mechanism
disposed within the housing and selectively operable to
dispense an amount of a fragrance into the airflow pass-
ing through the housing;

b) selecting a desired amount of fragrance to be added to
the airflow passing through the housing; and

¢) activating the device.

20. The method of claim 19 wherein the step of selecting
the desired amount of fragrance comprises positioning a fra-
grance dispenser with respect to at least one fragrance supply.

21. The method of claim 19 further comprising the step of
directing the airflow through the device to a desired location
after activating the device.
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