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ABSTRACT

. Various embodiments of air treatment device§ (and housings therefor) arc
provided, The housings are substantially configured to provide air treatment devices
that lessen the petceived size of the air treatment devices. Further, embodiments
providc housings that are typically easier to clean and maintain and to providc ease
in access to internal components of the air treatment devices. Embodiments may
also position a control display associated with an air treatment device, such that the

 control display is visible from a position in font and above the air treatment device.

Embodiments may also be configured to minimize and/or inhibit air exiting from the
~Aair outlet of the air treatment device from immediately reentering the air inlet and
-thus being recircalated. '
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AUSTRALIA

Patents Act 1990

ORIGINAL

COMPLETE SPECIFICATION

"INVENTION TITLE:

AIR TREATMENT DEVICE AND HOUSING FOR AN AIR TREATMENT
DEVICE

The following statement is a full description of this invention, including the best method of
performing it known to us:-
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Sa.

~AIR TREATMENT DEVICE AND HOUSING FOR AN AIR TREATMENT
DEVICE

FIELD »

In general, embodiments of the present invention relate to air treatment
devices, such as fans, air purifiers, humidifiers, dehumidifiers, air conditioning units,
etc. and more particularly, to housings for air treatment devices.

BACKGROUND

Aiir treatment devices, such as fans, ajr purifiers, humidifiers, de-humidifiers,
air conditicning units, etc., typically comprise at least an inlet and an outlet and some
farm of air treatment such as a fan, Air treatment devices of various shapes and sizes
are known. However, meny, if not all, current air treatment devices have designs
that do not adequatcly address current issues associated with their use and operation.

For example, many air treatment devices employ intake louvers for receiving
air into the devices. Thesc louvers eollect dust particles located in the air and fequire
frequent cleaning. Louvered structures, however, are generally difficult to ¢clean.
Specing betwesn louvers is fypically narrow making cleaning dust from the louvers
difficult.

Another issue noted with many conventional air treatment devices is that they
do not adequately prevent air that exits the air outlet from immediately reentering the
air treatment device through the air inlet. Recirculation of treated air into the device
decreases the unit’s capacity to receive untreated air.

An additional issue with many conventional air treatment devices is that their
internal components are not easily accessible and are difficult to maintain and clean.
One further issue is that many prior art air treatment devices are not aesthetically
pleasing and appear bulky, obtrusive, or excessively imposing.

SUMMARY OF THE INVENTION

In one aspect. the present invention provides a housing for an air treatment
device including:

a front portion;

2)/01/10,40 18443 amondad spocifientiom don2
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a rear portion including first and second opposed exterior side surfaces
respectively extending rearward from said front portion,

an air inlet located on said front portion; and

an air outlet located on said first exterior side surface of said rear portion,
wherein said first exterior side surface of said rear portion includes a first curvature
adjacent said front portion, wherein said first curvature is concave to thereby direct
air flow from said air outlet away from said air inlet.

In another aspect, the present invention provides a housing for an air
treatment device including:

a front portion;

a rear portion including first and second opposed exterior side surfaces
respectively extending rearward from said front portion;

an air inlet located on said front portion; and

an air outlet located on said first exterior side surface of said rear portion,
wherein said first and second exterior side surfaces of said rear portion include
respective concave curves adjacent to said front portion and convex curves

respectively adjacent the concave curves.
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- BRIEF SUMMARY OF EMBODIMENTS OF THE PRESENT INVENTION

In general terms, emhodiments of the present invention relate o air (reaiment
devices, such as fans, air purifiers, humidifiers, de-humidifiers, air conditioning
units, etc., including specifically-shaped housiogs for performing particular
functions. For example, in one embodiment, a housing for an air treatment device is
provided including a front portion and a rear portion. An air inlet is located on the
front portion, and an air outlet is positioned on the rear portion. The rear portion
includes first and second opposed side surfaces respectively extending rearward from
the front portion. The first side surface includes a first curvature adjacent the frout
pqnion that is concave to thereby direct air flow from the air outlet away from the air
inlet. In some embodiments, the first side surface of the rear portion includes a
second curvature adjacent the first curvature, wherein the second curvature is
convex. In a further embodiment, the air outlet is located on the second curvature of
the first side surface.

In one embodiment, a housing for an air treamment device includes front and
rear portions. The rear portion includes first and second opposed side surfaces
respcclivcly' extending resrward ffom the (ront portion. An air inlet i3 located on the
[ront portion, and an air vutlet is localed on the rear portion. The first and second
side surfaces of the rear portion of this embodiment include respective concave
curves adjacent to the front portion and convex curves respectively adjacent the
concave curves. In some embodiments, the convex curves of the first and second
side surfacces of the rcar portion arc adjaccnt to cach other such that the first and
second sides of the rear portion form a substantially bell-shaped curve.

In some embodiments, the first and second sides converge around a top of the
rear portion, while maintaining the convex and concave combination of curves that
define the bell-shaped curvature, to define a similarly curved top of the rear portion
that flares upwardly and laterally outwardly as the top of the rear portion approaches
the front portion. Further, in some embodiments, Lhc bell-shaped curvature is
positioned between an air outlet on the rear portion of the housing and an air inlet on
the front portion of the housing, such that the shape and position of the bell-shaped
eurvature directs air flowing out of the air outlet away from the air inlet.

22001N0,a¢ 13463 aneaocd epecificaion doc.s
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1n another embodiment, a housing far an air treatment device has a curvature

that extends from a first point positioned an an upper region of the front portion of

the bousing and continucs upwardly and rearward to a second point positioned near a
top perimeter of the front portion of the housing. The shape and location of the
curvature makes the air treatment device aesthetically pleasing and appear slimmer
from front to back than it would appcar without the curvature. In- other
embodiments, the curvature also males the ait treamment device appear slim from
side to side because the curvature diverges rearward as thc front portion extends
laterally away from a central region (or a plane of symmetry) of the housing. In
gsome embodiments, the curvature ig convex and diverges rearward as the front
portion extends upwardly away from a bottom portion of the air treatment dcvice. |
Additionally, in some embodiments, the curvature also includes at least a portion of a
control display for use in operating at least one espect of the air treatment device.
The control display may be provided with an outer surface curvature that
substantially conforms to the curvature of the housing such that the display is visible
from both a frontward and upward direction.

In still another embodiment, an air treatment device includes a cowling
releasably connected 1o (he housing of the nir treatment device. In some
embodiments, the cowling is easily removable, thereby making itself «nd any internal
components of the air treatment device ¢asy to access, maintain, and/or clean. Also
in some embodiments, the cowling is positioned relative to a recessed portion in the
front portion of the housing, such that together the cowling and edges of the recessed
portion define a subatantially U-shaped opening to an air inlet for air to enter the air
treatment device. For example, in one embodiment, the cowling abuts one of ihe
edges of the recessed portion and is spaced apart from the other edges to thereby
define a substantially U-shaped opening to an air inlet for air to enter the air
treatment device. In many embodiments, the cowling also includes a curvature that
may conform to one or more curvatures in the housing, such that the cowling
smoothly transitions into the housing and helps the air treatment device appear sleek
from front to back and/or from side to side.

22/01/10,0¢ 13443 amended speciGrationdoe,d
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In another embodiment, an air treatment device includes a power cord
management system f[or storing a power cord associated w1th the air treatment
device, In some embediments, the power cord management system includes a slot
extending into or through a portion of the housing in which the power cord may be at

5 least partially inserted and/or stored. In another embodiment, the power cord
management system includes a recessed portion and ane or more knobs positioned in
the recessed portion, such that a power cord associated with the device may be
wrapped around the one or more kuobs and stored at least partially within the
recessed portion. ' )

10 A housing for a portable air treatment device is also provided with a cavity in
the housing for storage of a remote control. In one embodiment, the cavity is located
on a rear portion of the housing so as to hide it from view.

BRICT DESCRIPTION OF THE FIGURES ]

Having thus described embodiments of the tuvention in general terms,

15 reference will now bc made to the accompanying figures, which are not necessurily
drawn to scale, and wherein:

Figure 1A illustrates & top, front, and right side perspective view of a first
embodiment of an air treatment device;

Figure 1B illustrates a right side elevational view of Figure 1A;

20 Figure 1C illustrates a top plan view of Figure 1A;

Figure 1D illustrates a front elevational view of Figure 1A;

Figure 1E illustrates a rear elevational view of Figure 1A;

Figure 1F illustrates a left side clevational view of Figure 1A;

Figure 1G illustrates a bottorn plan view of Figure 1A;

25 Figure 1H illustrates a top, front, and right side perspective view of the
embodiment of Figure 1A without the cowling; '

Figure 2A illustrates a top, front, and right side perspective view of a second
embadiment of an air treatment device;

Figure 2B illustrates a right side elevational view of Figure 24;

30 Figure 2C illustrates a topplan view of Figure 24;

Figure 3A illustrates a top, front, and right side perspective view of a third
erabodiment of an air treatment device;

21/01/10,dp 1846 aended rpwcification.doe.?
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Figure 3B illustrates a right side elevational view of Figure 3A;

Figure 3C illustrates a top plan view of Figure 3A;

Figure 4A illustrates a top, front, and right side perspective view of a fourth
embodiment of an-air treatment device; .

Figure 4B illustrates a right side elevational view of Figure 4A;

Figure 4C illustrates a top plan view of Figure 4A;

Figure 4D illustrates a rear elevational view of Figure 4A;

Figure 5A illustrates a top, front, and right side perspective view of a fifth
embodiment of an air treatment device;

Figure 5B illustrates a right side elevational view of Figure 5A; and

Figurc 5C illustrates a top plan view of Figure 5A.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE PRESENT
INVENTION

Embodiments of the present invention now will be described more fully
herein with reference to the accompanying drawings, in which some, but not all,
embodiments of the invention are shown. Indeed, the present invention may be

‘embodied in many different forms and should not be construcd as limited to the

embodiments set forth herein; rather, these embodiments are provided so that this
disclosure will satisfy applicable legal requirements. Where possible, any terms

.expressed in the singular form herein are meant to also include the plural form, and

vice versa. Also, as used herein, the terms “a™ and/or “an” shall mean “one or
more,” even though the phrase “one or more” is also used herein. Like numbers and
letters refer to like elements throughout.

1t will be understood that in most of the embodiments described herein, the
air treatment device is for air purification purposes and has a bousing including an air
inlet and an air outlet, a fan assembly positioned within the housing for directing air
into the air inlet and out of the air outlet, and a purification system positioned within
the housing for at least peartially purifying, filtering, and/or cleaning the air that enters
the device. In these embodiments, the purification system may include, for example,
any one or more of the following: one or more filters, such as one or more high
efficiency particulate air (HEPA) filters, carbon filters, and/or pre-filters; one or
more photocatalytic oxidation purification systems; one or more ultraviolet (UV)

2101/10,4¢ 16467 amended specification doc,8
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light purification systems, such as UV-C bulb systems and/or ultraviolet gertnicidat
irradiation (UVGI) systems; and/or one or more air and/or liquid ionizer purification
systems, etc. Additionally, it will be understood that one or more embodiments of
the present invention may have clean air delivery rates (CADRSs) of 100, 125, 150,
200, and/or 280, as certified by the Association of Home Appliance Manufacturers
(AHAM). At the same time, it will also be understood that some embodiments of the
present invention may be used for purposes other than, or in addition to, air
purification, . including, for example, circulation, ventilation, blowing, heating,
cooling, humidifying, and/or dchumidifying of air.

Referring now to a more detailed example, Figures 1A«1H provide various
views of a housing 110 for an air treatment device 100, in accordance with an
embodiment of the present invention. As shown in one ar more of these views, the
air treatment dcvice 100 includes a housing 110, a cowling 120, one or more filters
130, and a control display 140. The housing 110 further includes a front portion 111
including & first front curvature 113, a second front curvature 104, and an air inlet
123 including a recessed portion 112. The recessed portion 112 includes ohe or more
connectors 114 and upper, lower, and opposed side edges 115A-115D. The housing
110 also includes a rear portion 116 including one or more air outlets 117, a first rear
curvature 10S, a second rear curvature 118 including first, second, third, and fourth
curvature regions 118E-118H, a power cord management system 106, one or more
fasteners 107, a handle 108, and a bottom portion 119 including one or more bases
109. The power cord management system 106 further includes a power cord 106A
and a slot 106B including a first slot portion 106C and a second slot portion 106D.
The power cord managements system is discussed-in greater detail below. The
control display 148 firther includes one or more control display buttons 142,

It will be understood that the housing 110 of the air treatment dovice 100 is
the body in which most of the components of the air treatment dcvice 100 are
positioned. In some embodiments, the housing 110 is plastic and is assembled using
a plurality of fasteaers. However; in other embodiments, the housing 110 may be
formed from and/or assembled with any other materials and/or objects sufficient to
support the components and/or perform the functions of the air treatment devices
described herein.

210V/10,do 18453 gmended apeoitiostion doo,d
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It will also be understood that the housing 110 may be configured differently
in other embodiments to perform the same or similar functions described herein, As
one cxamble, in some embodiments, the air trestiment device 100 may be arranged so
that the recessed portion 112, with or without the cowling 120, can define ‘an air
outlet, and/or the features that define air outlet 117 may serve as an air inlet.

As llustrated, the housing 110 of the embodiment illustrated in Figures 1A-
IH has a first front curvature 113 that is positioncd at least partially above the
recessed portion 112 on the front portion 111. Tn other embodiments, the first front
curvature 113 may be positioned at least partially alongside, below, and/or within the
recessed portion 112 and/or vice versa. As shown in Figure 1B, the first front
curvature 113 extends from the first point 113A positioned near a central region of
front portion 111 and continues upwardly and backwardly to a second point 113B

" positioned near a top perimeter of the front portion 111.

As a source of reference only, Figure 1B also depicts a vertical reference
plane VRP, which may be defined at an exemplary forward-most point FMP on the
front portion 111. In some embodiments, as shown in Figure 1B, the first front
curvature 113 curves further away from the vertical reférence plane VRP a3 the front
portion 111 extends vertically upwards in & direction away from the bottom portion

- 119. Additionally, the front portion 111 may be configured so that the first front

curvature 113 diverges away from the verical reference plane VRP at a more
pronounced or substantial rate than the rest of the front portion 111, Further, in some
embodiments, the first front curvature 113 curves around a substantially horizontal
axis positioned in the housing 110, such that the first front curvature 113 may be
characterized as convex as viewed from the exteriar of the housing 110.

As shown in Figure 1C, in some embadiments, the first front curvature 113
may also cxtend laterally outwardly and backwardly. The first front curvature 113
may be substantially symmetrical about a plane of symmetry POS that runs through
the middle of the housing 110 and that is substantially perpendicular to the vertical

' reference plane VRP. The first front curvature 113 of one embodiment curves

backwerdly so as to diverge further away from the vertical reference plane VRP as
the front portion 111 extends laterally away from the plane of symmetry POS. The
first front curvature 113 presents an aesthetically pleasing shape and tends to make

2L01/10,do 18463 amended specification doa, }0
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the housing 110 appear less imposing or obtrusive than it would appear without the
first front curvature 113. The first front curvature 113 also provides a convenient-to-
view and convenient-to-access location for at least a portion of the control display
140. . .

The control display 140 has one or more control display buttons 142 that
allow a user to control one ot more aspects of the air treatment device 100, inchuding,
for example, various fan speeds, sieep timers, clocks, various rotation settings, and/or
verious mode settings, etc. It will be understood that the control display button(s)
142 may include one or more pushbuttons, knobs, haptic interfaces, and/or anything
else that allows users to control at least one aspect of the air treatment device 100. In
some embodiments, the control display 140 may also include control functions for
one or more air characteristic sensors (e.g., air quality scnsors, air humidity sensors,
air temperature sensors, étc.), replace filter indicators, UV light purification sensors,
and/or remote control sensors, etc. that may be part of the air treatment device. The
control display 140 may also output information in one or more ways, including via
liquid crystal displays (LCDs), light emitting diodes (LEDs), digital displays, analog

. displays, video displays, laser displays, segment displays, electronic displays, and/or

any other visual displays, etc.
In many embodiments, the control display 140 includes an outer curvature

- that substantially conforms to the shape of the first front curvature 113, such that the

display 140 is substantially viewable from a position in front of the display and a
position above the display. In this configuration, at least one of the control buttons
on the control display 140 is also viewable in these directions, making it easy for a
user to view and aceess. It will be understond that other embodiments may include a
control display having a different type, size, shape, and/or positioned in a different

‘location than that of the centrol display 140 depicted in Figures 1A-1H.

Refemming now to Tigure 1C, the housing 110 includes a second front
curvature 104 extending from a first point 104A positioned near a central region of
the front portion £11 and continuing laterally outwardly and backwardly (away from
the vertical reference plane VRP) to a second point 104B positioned near an outer
perimeter of the front portion 111. In many embodiments, including the one shown
in Figure 1C, the second front curvature 104 also extends from the first point 104A

30Y/10,d0 13463 smended specitieaton.doa 11
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laterally outwardly and backwardly in a direction substantially opposite from the
sccond point 104B, such that the second front curvature 104 is substantially
symmetrical about the plane of symmetry POS that runs through the middle of the
housing 110 and that is substan(ially perpendiculer to the bottom portion 119, In
some embodiments, the second front curvature 104 curves around o substantially
vertical axis positioned in the housing 110, such that the second front curvature 104
may be characterized as convex as viewed from the exterior of the housing 110.
Also in some embodiments, as shown in Figure 1B, the second front curvature 104
may curve further away from the vertical reference plane VRP as the front portion
111 extends laterally away from the plane of symmetry POS and also as it extends
vexﬁcally up in a direction away from the bottom portion 119.

Referring again to Figure 1B, the housing 110 also includes a first rear
curvature 105 that is pogitioned substantially near a top of the rear portion 116. As
shown, the first rear curvature 108 extends from a first point 108A positioned near a
rear perimeter of the rear portion 116 and continues upwardly and forwardly to a
second point 105D near a top perimeter of the rear portion 116. In some
embodiments, the second point 113B of the front portion 111 and the second point
IOSD may be positioned in the same location on the housing 110.

In this particular embodiment, the first rear curvature 105 includes two
curvature regions 105E and 105F, but in other embodiments, the first rear curvature

. 108 may include more or fewer curvature regions. The first curvature region 105E

of the first rear curvature 105 extends from the first point 105A positioned near the
rear perimeter of the rear portion 116 and continues upwardly and forwardly to a
second point 105B positioned on the perimeter of rear portion 116. The first
curvature region 105E curves around a substantially horizontal axis positioned
within the housing, such that the region 105E may be characterized as convex as
viewed from the exterior of the housing 110. The second curvalure region 105F of

* the first rear curvature 108 extends from a third point 105C on the perimeter of the

" rear portion 116 and continues upwardly and forwardly to a fourth point 105D

30

positioned near a top perimeter of the rear portion 116. The second curvature region
105F curves around a substantially horizontal axis positioned outside of the housing,

COMS ID No: ARCS-263737 Received by IP Australia: Time (H:m) 15:34 Date (Y-M-d) 2010-01-22
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such that the region 105F may be characterized as cuncave as viewed from the
exterior of the housing 110.

In some embodiments, the second point 105B and the third point 105C may
be positioned at the same location on the perimeter of (he rear portion 116, Also in
some embodiments, as shown in Figures 1B and IC, the first rear curvature 108 may
also extend outwardly and forwardly (or flare), such that the first rear cm 105
is substantially symmetrical about the plane of symmetry POS that runs through the

. middle of the housing 116 and is substantially perpendicular to the bottom portion

119. Further, in some embodiments, the first rear curvaturc 105 curves around a
substantially horizontal axis positioned outside of the housing 110, such that the first
rear curvature 105 as a whole may be characterized as concave as viewed from the
exterior of the housing 110. v

As also shown in Figure 1C, the housing 110 also includes 4 second rear
curvature 118 that is positioned on the rear portion 116 and, when viewed from
gbove the housing 110, substantially resembles a bell-shaped curve. In some

embodiments, ag shown in Figure 1C, the second rear curvature 118 flares outwardly - -

as it approaches the front portion 111. Also, in this perticular embodiment, the
second rear curvature 118 includes four curvarure regions 118E-118H, but in other
embodiments, the second rear curvature 118 may include more or fewer curvature
regions. These four illustrated curvature regions 118E-118H define exterior side
walls of the rear portion 116 that extend rearward from the front portion 111 of the
housing 110 and converge to define the rear portion 116 of the housing 110. The
first region 118E of the second rear curvature 118 extends from a first point 118A
positioned at or near a junction of the front and rear portions 111, 116 and continues
rearward to a second point 118B positioned on the perimeter of rear portion 116.
The first curvature region 118E curves around a substimtially vertical axis positioned
outside of the housing, such that the region 118E may be characterized as concave as
viewed from the exterior of the housing 110, The second curvature region 118F of
the second rear curvature 118 extends from a third point 118C on the perimeter of

“the rear portion 116 and continues rearward to a fourth point 118D positioned near a

furthermost rear point on the rear portion 116. The second curvaturc region 118F
curves around a substantially vertical axis positioned in the housing 110, such that

200110, de 18443 emended spenifitiondos,13
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the region 118F may be characlerized as convex as viewed from the exterior of the
hausing 110.

In some embodiments, the second point 118B and the third point 118C may
be positioned at the same location on the perimeter of the rear portion 116. Further,
as illustrated in Figure 1C, the first point 118A may be located at the junction of the
front and rear portions 111, 116 and/or there may be a fillet 118K between the first
point 118A and the front portion 111.

In the illustrated embodiment of Figures 1A-1H, at least a portion of the first
rear curvature 105 and at least a portion of the second rear curvatre 118 are
positioned between the air outlet 117 and the air inlet 123. This helps deflect air
from the air outlet 117 substantially away fram the air inlel 123 and tends to prevent
or inhibit air flowing out of the air outlet 117 from immediatcly reentering the air
inlet 123 of the housing 110. For example, as shown in many of the Figures 1A-1H,
the air outlet 117 is located on the second curvature region 118F defined betwesn
points 118B and 118D of the sccond rear curvaturc 118. Accordingly, in this

"embodiment, one or more of the first rear curvature 105, the first curvature region

118E, the second curvature region 118F, and/or a combination of the two curvature
tegions 118E, 118F inhibit air escaping the air outlet 117 from immediately
reentering the housing 110 through the air inlet 123,

In some embodiments, including the one shown in Figures 1A-1H, the first
and second curvature regions 118K, 118F of the second rear curvature 118 are
positioned on a first side of the rear portion 116 of the housing 110. In some
embodimenty, the opposed second side of the rear portion 116 includes the third and
fourth curvature regions 118G, 118H, and those curvature regions 118G, 118H are
configured so that they substantially mirror the first and sccond curvature regions
118E, 118F. In these embodiments, the rear portion 116 has a substantially bell-
shaped curvature that is substantially symmetrical about the plane of symmetry POS -
that runs through the middle of the housing 110 and that is substantially
perpendicular to the bottom portion 119. :

Further, it will be understood that, in some embodiments, the second rear
curvature 118, like the first front curvaturc 113, sccond front curvature 104, and/or
first rear curvature 105, may extend through one or more planes substantially parallel -
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to the bottom portion 119, through one or more planes substantially petpendiculer to
the bottom portion 119, and/or through one or more planes in between. Accordingly,
in some embodiments, including the one shown in Figures 1A-1H, the first front
curvature 113 may smoothly transition into the second frant curvature 104 and/or
vice versa, and/or the first rear curvature 105 may smoothly tramsition into the
second rear curvature 118 and/or vice versa. Because of the contours and positions
of these curvatures, the housing 110 is aesthetically pleasing and helps an air
treatment device 100 appear slim from front to back and/or from side to side. It is
noted that other embodiments of the present invention may include the same and/or
one or more additional curvatures extending in more, fewer, and/or different
directions.

As shown in many of the Figures 1A-1H, the front portion 111 of the housing
110 also includes an air inlet 123 through which air enters the air treatment device
100. In one embodiment, the air inlet 123 includes the recessed portion 112
including upper, lower, and opposed side edges 115A-115D, and in some
embodiments, as shown in Figure 1H, the aic inlet 123 also includes one or more
fillers 130. Further, in some embodiments, a cowling 120 is releasably connected to

the housing 110 via one or more connector(s) 114 to at least partially define the air

inlet 123. The cowling 120 may also substantially cover one or more filter(s) 130
located in the air inlet 123. I<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>