
(19) United States 
US 200602374.39A1 

(12) Patent Application Publication (10) Pub. No.: US 2006/0237439 A1 
NorW00d et al. (43) Pub. Date: Oct. 26, 2006 

(54) DIFFUSER WITH LIGHT EMITTING DIODE (30) Foreign Application Priority Data 
NIGHTLIGHT 

May 13, 2003 (WO)........................... PCT/USO3/14769 
(76) Inventors: Richard L. Norwood, Racine, WI 

(US); Jose Porchia, Greenfield, WI 
(US); Jeffrey J. Wolf, Racine, WI 
(US): Imre J. Dancs, Greenfield, WI 
(US); Edward L. Paas, Los Altos, CA 
(US); Scott D. Walter, Twin Lakes, WI 
(US); George J. Dietz, New Berlin, WI 
(US) 

Correspondence Address: 
S.C. JOHNSON & SON, INC. 
1525 HOWE STREET 
RACINE, WI 53403-2236 (US) 

(21) Appl. No.: 10/544,548 

(22) PCT Filed: Feb. 9, 2004 

(86). PCT No.: PCT/USO4/03533 

Related U.S. Application Data 

(60) Provisional application No. 60/445,466, filed on Feb. 
7, 2003. 

Publication Classification 

(51) Int. Cl. 
H05B I/02 (2006.01) 

(52) U.S. Cl. .............................................................. 219/SO6 

(57) ABSTRACT 

An electrically operated diffuser has a fragrance-emitting 
element (8) for facilitating diffusion of an active material, 
and at least one light emitting diode (7). The at least one 
light emitting diode (7) serves as a nightlight and has a 
luminous intensity rating of at least about 5000 mcd at 20 
mA. Also, the at least one light emitting diode (7) may be 
positioned at a back surface of the diffuser, such that when 
an active material is received in the compartment the at least 
one light emitting diode (7) shines through the active 
material. The diffuser may include a remote-use assembly to 
supply power to the diffuser from a wall socket remote from 
the diffuser. The diffuser may also include a light controller 
to change one or more of the color and the intensity of the 
at least one light emitting diode (7). 
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DIFFUSER WITH LIGHT EMITTING DODE 
NIGHTLIGHT 

FIELD OF THE INVENTION 

0001 Our invention generally relates to plug-in diffusers, 
having one or more LEDs used as nightlights and/or orna 
mental displays. 

BACKGROUND OF THE INVENTION 

0002 Plug-in diffusers are known in the art. Such diffus 
ers are plugged directly into wall sockets and generate heat 
to facilitate the diffusion of an active material, such as air 
freshener or insect control material. Such diffusers are also 
known as heat-assisted evaporative dispensers. One particu 
lar type of plug-in diffuser employs a liquid or gel air 
treating composition in an enclosure, all or part of which is 
formed of a polymeric film. When heated, the air-treating 
composition can migrate through the polymeric film to be 
released as a vapor at an outer Surface. The use of this type 
of permeable polymeric membrane controls the dispensing 
of air-treating vapors, and tends to eliminate great variations 
in rate of dispensing over the life of the product. Another 
conventional type of plug-in diffuser employs a liquid air 
freshener, such as scented oil, contained in a clear plastic 
container or bottle. A plug-in scented oil diffuser is described 
in, for example, U.S. Pat. No. 5,647,053. 
0003 Various types of fragrance dispensers, other than 
the evaporative type, are also known in the art. With respect 
to the many devices known for dispensing fragrance, U.S. 
Pat. No. 5,382.410 discloses an electrostatic vapor/aerosol 
generator for Supplying aromatic oil, deodorant, disinfec 
tant, fumigant, fungicide, insecticide or bactericide to a 
room. U.S. Pat. No. 4,702.418 discloses an adjustable aero 
Sol dispenser for Supplying different amounts of a fragrance 
into a room according to sensed light, odor, Sound, etc., 
within the room. U.S. Pat. No. 5,115,975 discloses a device 
for emitting a vaporized Substance into the atmosphere 
according to the setting of a timer. U.S. Pat. No. 6,135.369 
discloses an electrostatic sprayer which can spray insecti 
cides, which can be controlled according to selected on 
times and off times, and which incorporates a sensor to sense 
the available power for continued operation. U.S. Pat. No. 
4,689,515 discloses an ultrasonic liquid atomizer with auto 
matic frequency control. U.S. Pat. No. 3.543,122 and No. 
3,615,041 disclose aerosol dispensers having timers for 
controlling the operation of the dispensers according to 
preset times. 
0004 Also, additional dispensers of the type often 
referred to as plug-in diffusers are described in U.S. Pat. 
Nos. 4,849,606, 5,937,140, and 6,478,440, which are 
assigned to S.C. Johnson & Son, Inc., of Racine, Wis. In 
particular, it is noted that U.S. Pat. No. 6,478,440 (“the 440 
patent”), which is incorporated herein by reference, dis 
closes a fragrance warmer incorporating plug-through capa 
bility and an incandescent nightlight. The combination of 
incandescent bulbs and fragrance dispensers in plug-in 
devices has proven popular. 
0005 Incandescent nightlights, however, suffer from 
various disadvantages. For example, incandescent bulbs 
produce considerable heat. When incandescent nightlights 
are used in connection with a diffuser of volatile active 
material, the heat generated by the incandescent nightlight 
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tends to affect the rate at which the active material is 
diffused. Thus, when the nightlight is turned on, the active 
material may, for example, be diffused too quickly. Also, 
because of the added heat, it is difficult to regulate the rate 
at which an active material is diffused. 

0006 Another disadvantage of using incandescent bulbs 
as nightlights is that they tend to consume relatively large 
amounts of energy. Since nightlights are often left on for 
extended periods of time in multiple rooms of a house, this 
energy consumption can be a significant consideration. 
0007 Various techniques, such as using different incan 
descent bulbs and using bulbs of varying size or power 
rating, have been tried in order to reduce the heat produced 
and the power consumed by nightlights. These techniques, 
however, have yielded only mild reductions in heat emission 
and energy consumption, and come at a cost to performance 
of the nightlight. 
0008 Recently, several documents have suggested reduc 
ing the power consumption of a nightlight by using a light 
emitting diode (LED) as the light source of the nightlight. 
For example, U.S. Patent Application Publication No. 2002/ 
0075677 discloses a nightlight using a number of LEDs as 
the light source, arranged in series with a current-limiting 
capacitor. 
0009. In addition, lighting devices which emit different 
colored light, such as from LEDs are generally known, as 
demonstrated with respect to the use of multiple LEDs in a 
single unit, as disclosed in U.S. Pat. No. 6,149.283. 
0010 Furthermore, U.S. patent application Ser. No. 
10/212.746, assigned to S.C. Johnson & Son, Inc., which 
was filed on Dec. 5, 2002, discloses a liquid vaporizer 
including a nightlight, wherein the nightlight may be an 
incandescent lamp, a neon lamp, or an LED device. None of 
the foregoing documents, however, describes a preferred 
combination of a plug-in diffuser and a low-temperature, 
low-power nightlight, which provides Sufficient light, is long 
lasting, is inexpensive to manufacture, and is easy to use, in 
the manner of our invention. 

0011) Another problem with conventional plug-in diffus 
ers is that they do not make effective use of lighting 
elements. For example, lighting elements in conventional 
diffusers are typically not used to generate aesthetic lighting 
displays, such as multicolored displays, color-changing dis 
plays, projection displays, shine-through displays, or the 
like. 

0012. A still further problem is that conventional plug-in 
diffusers are limited in their use to locations where wall 
sockets are already exist. Wall sockets are often located in 
places that are less than ideal for placement of diffusers. Such 
as near the floor, in a corner, etc. This limitation on the 
location of plug-in diffusers is even more problematic for 
diffusers that have a lighting element or display, since the 
diffuser often cannot be located in a user's line of sight, 
thereby limiting the effectiveness of the lighting element. 
0013 Yet another problem is that conventional diffusers 
typically do not have suitable controllability for varying the 
emission of light and/or fragrance. In particular, such plug-in 
diffusers seldom include fragrance dispensers that are easily 
and precisely adjustable to vary a fragrance intensity or 
diffusion rate. Such as, for example, piezoelectric fragrance 
dispensing pumps. 
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0014 Thus, a need exists in the art for a plug-in diffuser 
that resolves these and other problems in the prior art. 

SUMMARY OF THE INVENTION 

00.15 Plug-in diffusers according to our invention 
include at least one LED, which can be used as a low 
temperature, low-power nightlight, and/or ornamental dis 
plays. The one or more LEDs can also preferably be pro 
vided in combination with other sensory stimulation, Such as 
fragrance and/or Sound. 
0016. More specifically, in one aspect, our invention 
relates to an electrically operated diffuser, comprising a 
housing, a plug, a heating element, and at least one LED. 
The housing has a compartment formed therein for receiving 
an active material. The plug is disposed on the housing for 
connection of the diffuser to a power source, Such as, for 
example, a wall Socket. The heating element is located in 
proximity to the compartment of the housing, to heat an 
active material received in the compartment. The at least one 
LED is disposed in the housing and serves as a nightlight. 
The heating element and the LED are electrically connected 
to the plug. Preferably, the at least one LED comprises a 
plurality of LEDs of at least two different colors. The 
diffuser may preferably comprise a light controller for 
controlling the operation of the plurality of light emitting 
diodes and a processor for controlling the operation of the 
light controller. 
0017. The at least one light emitting diode may prefer 
ably be positioned at a back surface of the compartment of 
said housing, such that when the active material is received 
in the compartment said at least one light emitting diode 
“shines through the active material. With this embodiment, 
the active material is preferably a liquid active material. Such 
as translucent scented oil, contained in a transparent or 
translucent container so that Substantial light can shine 
through. This embodiment is, however, also applicable to 
diffusers using gel cartridges, or other materials that are 
Somewhat less transmissive to light. 
0018. The diffuser may also preferably comprise a 
remote-use assembly so that the diffuser can be used at 
locations other than a wall Socket. In such a preferred 
embodiment, the remote-use assembly includes a Support 
member that Supports the diffuser on a Support Surface 
remote from the wall Socket, and a cord that Supplies power 
to the plug of the diffuser from the wall socket. 
0019. In another aspect, our invention relates to an elec 
trically operated diffuser, comprising a housing, a plug, a 
resistance heater, and at least one LED. The housing has a 
compartment formed therein for receiving an active mate 
rial. The plug is disposed on the housing for connection of 
the diffuser to a power source. The resistance heater is 
located in proximity to the compartment of the housing, to 
heat an active material received in the compartment. The at 
least one LED is disposed in the housing and serves as a 
nightlight, the LED preferably having a luminous intensity 
rating of at least about 5000 millicandela (mcd) at 20 mA. 
The heating element and the LED are electrically connected 
to the plug, the at least one LED preferably being electrically 
connected to the plug via a full-wave bridge circuit. When 
activated, the at least one LED preferably provides minimal 
heat to an active material received in the compartment of 
said housing. As used herein the term “minimal heat” means 
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that the heat generated by the LED(s) is negligible when 
compared to the heat generated by the heating element(s). 
For example, in a device having a single LED and a single 
heating element, an LED that generate less than about 5% of 
the heat generated by the heating element would be consid 
ered to generate minimal heat. Of course, in devices having 
plural LEDs or LED arrays, the heat generated by the LEDs 
may exceed 5% and still be considered minimal. 
0020. In still another aspect, our invention relates to an 
electrically operated diffuser comprising a housing, a plug, 
a heating element, at least one light emitting diode, and a 
remote-use assembly. The housing has a compartment for 
receiving an active material. The plug is disposed on the 
housing for connection of the diffuser to a power source. The 
heating element is located in proximity to the compartment 
of the housing, to heat an active material received in the 
compartment. The at least one light emitting diode is dis 
posed in the housing and serves as a light. The heating 
element and the at least one light emitting diode are elec 
trically connected to said plug. The at least one light emitting 
diode is positioned at a back Surface of the compartment of 
the housing. Such that when the active material is received 
in the compartment the at least one light emitting diode 
shines through the active material. The remote-use assembly 
comprises a Support member that Supports the diffuser on a 
Support Surface remote from the wall Socket, and a cord that 
supplies power to the plug of the diffuser from the wall 
Socket. 

0021. In yet another aspect, our invention relates to an 
electrically operated diffuser comprising a housing, a heat 
ing element, and at least one light emitting diode. The 
housing includes a compartment for receiving an active 
material. The heating element is located in proximity to the 
compartment of the housing, to heat an active material 
received in the compartment. The at least one light emitting 
diode is disposed in the housing and shines through at least 
one window in the housing to project an image in the shape 
of the at least one window. 

0022. In addition, the remote-use assembly of our inven 
tion can be used with any Suitable diffuser, including con 
ventional diffusers, to allow the diffuser to be used in 
locations remote from a wall socket. The remote-use assem 
bly comprises a Support member that Supports the diffuser on 
a Support Surface remote from the wall socket, and a cord 
that supplies power to the plug of the diffuser from the wall 
Socket. 

0023. In one preferable variation, the remote-use assem 
bly may preferably include a docking station that releasably 
holds the diffuser during use. The cord of the remote-use 
assembly transmits electrical energy from the wall socket to 
said docking station to power the diffuser. The docking 
station preferably comprises a cradle for receiving and 
Supporting the diffuser during use, and an electrical recep 
tacle electrically connected to the cord, for receiving the 
plug of the diffuser and supplying power to the diffuser from 
the cord. Preferably, the remote-use assembly further com 
prises a transformer/rectifier for converting alternating cur 
rent from the wall socket to direct current; the cord trans 
mitting the direct current to the receptacle to power the 
diffuser. 

0024. In another preferable variation, the remote-use 
assembly may be configured with a direct-corded arrange 
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ment. In this variation, the diffuser preferably comprises a 
Support member comprising a base formed integrally with 
the housing of the diffuser to support the diffuser on the 
support surface remote from the wall socket. Preferably, the 
remote-use assembly of this variation further comprises a 
transformer/rectifier for converting alternating current from 
the wall socket to direct current, and a receptacle electrically 
connected to the cord of the remote-use assembly; the 
receptacle being adapted to receive the plug of the diffuser. 
0025. Of course, there is no requirement that the diffuser 
be separable from the remote-use assembly. Accordingly, a 
diffuser according to our invention may preferably be pro 
vided with a cord fixedly attached to the diffuser to supply 
energy to the diffuser from a remote wall socket. In this 
variation, the cord is not removable from the diffuser. 
Accordingly, the diffuser is preferably provided with a base 
coupled with the housing of the diffuser to support the 
diffuser on the support surface remote from the wall socket. 
0026. Both of the remote-use assembly variations 
described can be adapted to be used with the various 
diffusers according to our invention as well as various 
conventional diffusers. 

0027. A better understanding of these and other aspects, 
features, and advantages of our invention may be had by 
reference to the drawings and to the accompanying descrip 
tion, in which preferred embodiments of the invention are 
illustrated and described. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0028 FIG. 1 is a front view of a preferred embodiment 
of the plug-in diffuser of our invention, showing the housing 
and external components of our invention. 
0029 FIG. 2 is a cross-sectional side view of the plug-in 
diffuser of FIG. 1, taken along the line 2-2. 
0030 FIG.3 is a side view of the plug-in diffuser of FIG. 
1, showing the housing and external components of our 
invention. 

0031 FIG. 4 is a cross-sectional view of the plug-in 
diffuser of FIG. 1, taken along line 4-4 in FIG. 3. 
0032 FIG. 5 is an exploded view of the plug-in diffuser 
of FIG. 1, showing the internal electronic components of the 
diffuser. 

0033 FIG. 6 is a circuit diagram of a preferred circuit 
usable with our invention. 

0034 FIG. 7 is a circuit diagram of another preferred 
circuit usable with our invention, and having a Switch. 
0035 FIG. 8 is a circuit diagram of yet another preferred 
circuit usable with our invention, and having a light sensor 
device 22. 

0036 FIG. 9 is a perspective view of another preferred 
embodiment of our invention, wherein light from a lighting 
element shines through a container of active material. 
0037 FIG. 10 is a side view of the device of FIG. 9. 
0038 FIG. 11 is a perspective view of a diffuser accord 
ing to another embodiment of our invention. 
0039) 
FIG 11. 

FIG. 12 is a rear perspective view of the diffuser of 
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0040 FIG. 12A is a circuit diagram of one configuration 
of the diffuser of FIG. 11. 

0041 FIG. 12B is a circuit diagram of another configu 
ration of the diffuser of FIG. 11. 

0042 FIG. 13 is a perspective view of a diffuser accord 
ing to another embodiment of our invention. 
0.043 FIG. 14 is an exploded view of the diffuser of FIG. 
13, showing the diffuser rotated approximately ninety 
degrees relative to the docking station to illustrate the 
bottom of the diffuser. 

0044 FIG. 15 is a front view of a diffuser according to 
another embodiment our invention. 

0045 FIG. 16 is a diagrammatic plan view showing the 
arrangement of the components of the diffuser of FIG. 15. 
0046 FIG. 17 is a diagram of a circuit used for control 
ling the operation of one embodiment of our invention. 
0047 FIG. 18 is a flow chart showing the operation of a 
program for controlling the circuit shown in FIG. 17. 
0048 FIG. 19 is a diagram of another circuit for con 
trolling the operation of another embodiment of our inven 
tion. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0049 Our invention generally relates to plug-in diffusers 
having a low-temperature, low-power nightlight, that pro 
vides Sufficient light for use as a nightlight, is long lasting, 
is inexpensive to manufacture, and is easy to use. In addi 
tion, diffusers according to our invention may include one or 
more of (i) a “shine-through” feature wherein light from a 
lighting element Such as an LED shines through a container 
of active material such as a bottle of scented oil fragrance, 
(ii) a “remote-use' arrangement wherein a remote-use 
assembly supplies power to the diffuser from a remote wall 
socket, and (iii) a “display feature' wherein the emission of 
light, fragrance, and/or sound is controlled by a user, pref 
erably, in a coordinated manner. It should be understood that 
any of the features and elements described herein could be 
used alone or in various combinations with each other. 
Several preferred embodiments and combinations are dis 
cussed in detail below. 

Diffuser with LED Nightlight 
0050 A preferred plug-in diffuser according to our inven 
tion generally comprises a housing 11, a compartment or slot 
6 for receiving an active material, a heating element 8, and 
a lighting element 7. The housing 11 and its various com 
ponents are described in detail below with reference to 
FIGS 1-5. 

0051. The heating element 8 is preferably a coil resis 
tance heater, a wire-wound resistor, an encapsulated wire 
wound resistor, or a metal oxide resistance heater, for 
example. If a metal oxide resistor is used, it may preferably 
be potted in a ceramic block. Other alternative heating units 
that may be used include PTC (Positive Temperature Coef 
ficient) heaters, printed ink circuitry, and etched foil heating 
devices. Other known heating devices may also be used 
taking into account cost, reliability, and convenience of 
packaging for manufacture. 
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0.052 Instead of a heating element, our invention may 
alternatively use a pumping device to facilitate the diffusion 
of an active material by pumping out a small portion of an 
active material fluid. A diffuser/atomizer having a piezoelec 
tric atomizing pump is described in U.S. Pat. No. 6,450,419. 
One of ordinary skill in the art would readily understand that 
such a piezoelectric device could be incorporated with the 
nightlight element of our invention. Also, a fan-assisted 
device may be used, either alone or in combination with one 
of the above devices, to facilitate the emission of fragrance. 
0053. The lighting element 7 of our invention may be a 
single LED or a plurality of LEDs, such as one or more LED 
arrays. If multiple LEDs are used, they may be arranged in, 
for example, a line, a circle, a square, a flower shape, a 
rainbow shape, or any other desired shape or arrangement. 
Our invention may employ LEDs of the same or different 
colors depending on the particular aesthetic design of the 
diffuser. For example, a red and/or green LED could be used 
during the holidays. In one preferred aspect, the LED 
lighting element 7 of our invention provides sufficient light, 
i.e., is of a Sufficient luminous intensity, to satisfactorily 
perform as a nightlight. That is, the lighting element 7 is not 
a low intensity on/off indicator light, a warning light, or the 
like, that typically has a nominal luminous intensity on the 
order of a few hundred millicandela (mcd). The LED 
lighting element 7 of our invention serves as a light and 
preferably has a nominal luminous intensity of at least 1300 
mcd at 20 milliamps (mA), and more preferably at least 
5000 mcd at 20 mA. It may also be suitable to use multiple 
LED lighting elements, each having a luminous intensity 
lower than 1300 mcd. The LED lighting element of our 
invention preferably has an average lifetime of at least one 
year or approximately 8700 hours. Alternatively, or in 
combination with the LED nightlight 7, the diffuser may 
include one or more LED arrays, which could be controlled 
independently or together, to provide an ornamental design. 

0054. In one particularly preferred embodiment of our 
invention, a single, white, LED having a viewing angle of at 
least 30°, a nominal or typical luminous intensity of between 
about 5000 and about 6000 mcd at 20 mA is used. Further, 
the lighting element 7 of this particular embodiment pref 
erably has an expected lifetime of at least 10,000 hours, and 
most preferably at least 20,000 hours. 

0055. The LED lighting element 7 used with our inven 
tion produces a much whiter light than an incandescent bulb 
used in conventional nightlights. In addition, the LED 
lighting element 7 is much more robust and durable than an 
incandescent bulb, in part because there is no filament that 
could break. This is advantageous from the manufacturing, 
assembly, and shipping standpoints, since fewer of the 
lighting elements will be damaged during production and 
shipping, thereby decreasing costs. The LED lighting ele 
ments also tend to have a longer life than incandescent bulbs 
having comparable luminous intensities. 

0056 Furthermore, the LED lighting element 7 of our 
invention uses Substantially less power than conventional 
nightlight devices. The total power consumption of the 
diffuser 1, i.e., the combined power consumption of the 
heating element 8 and the LED lighting element 7, is 
preferably less than two watts. Of the power consumed by 
the diffuser 1 as a whole, only a small fraction (less than 0.1 
watt) is used to power the LED lighting element 7. This 
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minimal power consumption by the LED lighting element 7 
means that the LED lighting element 7 emits very little heat. 
The small amount of heat that is emitted by the LED lighting 
element 7 is negligible compared to the heat generated by 
the heating element 8. Therefore, the activation of the LED 
lighting element 7 Supplies minimal heat to the active 
material, and consequently has little affect on the diffusion 
rate thereof. This allows the diffusion rate of the active 
material to be effectively regulated to a more precise degree 
than was previously possible with active material diffusers 
having an incandescent nightlight. Other embodiments of 
our invention that require more heat to diffuse the active 
material. Such as insect control diffusers and scented oil 
diffusers, may consume more power. For example, insect 
control diffusers having an LED lighting element 7 accord 
ing to our invention may consume around five watts, and the 
scented oil diffusers may consume as much as 3.7 watts. 
However, even in these higher power applications, the LED 
lighting element 7, preferably, is still only consuming a 
small portion (about 0.1 watts) of the total power consumed 
by the diffuser. The heating element in each of these cases 
consumes Substantially all of the power. 
0057 FIG. 1 illustrates a frontal view of a thermal 
diffuser 1, showing decorative features as well as functional 
aspects of the invention. The housing or external Surface 11 
of the dispenser or thermal diffuser 1 may be of any 
acceptable material. Such as a moldable plastic material or a 
hard synthetic rubber composition. Due to cost consider 
ations and ease of manufacture, preferred materials include 
polypropylene, nylon, and the like. The housing 11 consti 
tutes the outer shell of the diffuser, and is comprised of a 
number of Subassemblies that clip or fit Snugly together 
during assembly, preferably permanently, so as to prevent 
the consumer from accidentally damaging, or gaining access 
to the electrical circuitry contained within. Such subassem 
blies may be glued or cemented together by known adhe 
sives, or may be of Such close tolerance fit as to prevent easy 
disassembly. These subassemblies, which are illustrated in 
greater detail in FIGS. 2-5, include a front cover 2, a 
nightlight cover or lens 15, a plug deck assembly 10, and a 
main housing assembly 20. In the preferred embodiment, the 
housing assemblies are ultrasonically welded together, and 
the lamp cover or lens 15 is attached by a snap fit. It will be 
observed that the exterior of the thermal diffuser 1 is 
comprised of exterior portions of the front cover 2, the main 
housing assembly 20, the plug deck 10, and the nightlight 
lens 15. 

0.058. In FIG. 1, the nightlight lens 15 is shown as the 
topmost element of the thermal diffuser 1. The nightlight 
lens 15 is preferably a molded plastic, such as clear polypro 
pylene, polycarbonate, styrene, or nylon, so shaped as to fit 
tightly over the top portions of the main housing assembly 
20 and plug deck assembly 10, when assembled as in FIGS. 
1 and 3. While the nightlight lens may preferably be of a 
transparent plastic molding, it may also be translucent, 
colored, and/or decoratively adorned. The lens may also take 
any desired shape, and may be in a decorative form if so 
desired. In one preferred arrangement, the lens can be 
constructed with one or more shaped cutouts or windows, 
through which the light can pass, so as to project images on 
a wall or other surface. Further, while the figures illustrate 
the invention with the nightlight at the top, it is possible to 
orient the dispenser with the nightlight at the bottom or to 
the side, dependent upon the electrical outlet utilized. 
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0059 FIG. 1 further illustrates the exterior frontal view 
of the front cover 2, which has air diffusion outlets 5 formed 
therein for diffusion of vaporized active material to the 
atmosphere. The diffusion outlets 5 each constitute a slot at 
the top of the front cover 2, and provide for a chimney effect 
so that air movement occurs across the front of an active 
material cartridge contained in a compartment or slot 6 
formed in the housing 11. The diffusion outlets 5 may be 
formed in the front cover 2 during molding thereof. Air 
diffusion inlets 4 are illustrated in the front of the front cover 
2, providing a source of airflow through the diffuser 1. Such 
inlets 4 are preferably decorative in nature as well, and 
formed in the front cover 2 during molding thereof. 
0060. The main housing assembly 20 has a slot 6 formed 
in its side, as best seen in FIGS. 2 and 3, to receive an active 
material cartridge or container (not shown). Within the slot 
6, a rail 18 is formed, which engages protrusions or inden 
tions on the cartridge during insertion, and holds the car 
tridge in position within the slot. Preferred containers for the 
present invention comprise tray-shaped cartridge containers 
having a plastic laminate over the active material, the 
laminate comprising an outer removable layer which is 
impermeable to the both liquid and vapor forms of said 
active material, and an inner layer which is impermeable to 
the liquid form, but permeable to the vapor form of the 
active material. Upon removal of the outer layer, the active 
material may diffuse through the remaining layer to be 
released to the atmosphere. Typical containers for holding 
the active material are those refill units sold under the 
tradename GLADE(R), by S.C. Johnson & Son, Inc. Such 
cartridges are described in U.S. Pat. No. 4,849,606. While 
these preferred cartridges are described as being primarily 
used with air freshener active materials, the active material 
may be any material the diffusion rate of which can be 
enhanced by the application of heat. Such active materials 
include organic and synthetic air freshener compositions, 
insect control compositions (repellants and insecticides), 
sanitizers, and the like. Suitable examples of air freshener 
compositions are further described in the 440 patent. Suit 
able examples of insect control compositions usable with 
heated diffuser of the present invention are further described 
in U.S. Pat. Nos. 6,503,459 and 6,337,080, both of which are 
made by S.C. Johnson & Son, Inc. of Racine Wis. U.S. Pat. 
No. 6,482,863, also assigned to S.C. Johnson & Son, Inc. of 
Racine Wis., describes insect control compositions suitable 
for use with an alternative embodiment of our invention 
having a piezoelectric device. Alternatively, the diffuser may 
advantageously be designed as a container which itselfholds 
a suitable active material to be heated, or a port could be 
provided to which separately provided containers might be 
attached. In particular, the instant diffuser could preferably 
employ a container of liquid active material. Such as scented 
oil. A description of Suitable scented oils and containers can 
be found in, for example, U.S. Pat. No. 5,647,053. 
0061 Also shown in FIG. 1, at the lower part of the 
diffuser, an electrical receptacle 3 is provided, into which an 
external plug may be inserted. The electrical elements 
behind this receptacle are shown more clearly in FIGS. 2, 4, 
and 5. 

0062) The nightlight of our invention is preferably of the 
“always on variety. That is, the nightlight will be illumi 
nated continuously whenever the diffuser 1 is plugged into 
a wall Socket. Since the nightlight of our invention uses 
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significantly less energy than a conventional nightlight, it is 
not necessary that the nightlight include an on/off Switch. A 
preferred circuit for this “always on type of nightlight is 
described in detail below with reference to FIG. 6. Alter 
natively, however, the nightlight of the present dispenser 
could be controlled by a conventional manual on/off switch 
140, or by an automatic circuitry including an ambient light 
sensor device 22. Preferred circuits for use with a nightlight 
having these alternative arrangements are described below 
with reference to FIGS. 7 and 8, respectively. Also, more 
complex control of the operation of the light, including 
picking a specific color to be displayed, may be provided to 
a user, as described in more detail below. 

0063. If it is desired to provide the nightlight element of 
this invention with an ambient light sensor device 22 for 
automatic operation, the light sensor device 22 may prefer 
ably be located behind a sensor grill 29, in a position where 
it will not be significantly illuminated by the nightlights 
light Source, and will be protected from accidental breakage. 
The details of a nightlight having an ambient light sensor 
device are described in detail in the 440 patent. 

0064 FIG. 2 depicts a side cross section of the thermal 
diffuser 1 of FIG. 1, taken along line 2-2. FIG. 2 illustrates 
the nightlight lens 15, the front cover assembly 2, the main 
housing assembly 20, and the plug deck assembly 10. Also 
shown is the lighting element 7 electrically connected to a 
printed circuit board 21 and positioned under the nightlight 
lens 15. The heating element 8 is secured to the main 
housing assembly 20. Wall spacers 14 are provided on the 
rear (wall side) of the main housing assembly 20, which 
serve to stabilize the diffuser 1 when it is plugged into a wall 
outlet by plug 12. 

0065 FIG. 3 is a side view of the diffuser and clearly 
shows the opening 6 for receipt of the active material 
cartridge from the open or receiving end. The nightlight lens 
15 is attached to the plug deck 10 and the main housing 
assembly 20 by retention clips 17b that extend to engage 
holes formed in the nightlight lens 15. 

0066 FIG. 4 illustrates a cross-sectional view of the 
diffuser of FIG. 3, taken on line 4-4, and provides a view of 
the interior of the diffuser 1, looking from the rear (wall side) 
toward the front thereof. This figure shows the interior 
surface of the nightlight lens 15, and the back of main 
housing assembly 20. Mounted to the back of the main 
housing assembly 20 is the heating element 8, held in place 
by a pair of clips 24. Terminals 9 are made of an electrically 
conductive material. Such as copper, and make electrical 
contact with the male plug 12 (not visible in this figure) to 
transfer power to the heating element 8. In addition, the 
terminals 9 serve as heat transfer elements to enhance the 
transfer of heat from the heating element 8 to the active 
material. Since the wall of the main housing assembly 20 
forms the back wall of the slot 6, which receives the active 
material cartridge, the terminals 9 act to transfer heat to the 
active material, thereby increasing the rate of diffusion 
thereof. Also in electrical contact with the terminals 9 is the 
nightlight printed circuit board 21, which is made of a 
suitable circuit board material, and which provides mount 
ing means and circuitry to provide electricity to the night 
light, and the optional illumination sensor and its circuitry. 
The circuitry of the nightlight printed circuit board 21 is 
described in detail below. Also shown in FIG. 4 are retention 
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clips 17a, for positioning and retaining the terminals 9 on the 
main housing assembly assembly 20. The internal electrical 
structure (female assembly) of the receptacle 3 is also shown 
at 13. 

0067. In FIG. 5, the diffuser 1 is shown in an exploded 
view. The plug deck assembly 10 is illustrated, with the plug 
unit 12 of the diffuser 1 shown in a “withdrawn' position, 
prior to being inserted through plug holes formed in the plug 
deck assembly 10. At the internal end of each of the prongs 
of the plug 12 is a female assembly or receptacle 13 for 
acceptance of an external plug through the external recep 
tacle 3 in the main housing assembly 20. In this manner, the 
diffuser 1 of the present invention provides a plug-through 
outlet that allows the user use to an additional electrical 
appliance without need for another wall socket. 

0068 The slot 6 and positioning rail 18, for accommo 
dating and retaining the cartridge of active material, are also 
visible in FIG. 5. In conjunction with the front cover 
assembly 2, the main housing assembly 20 forms the slot 6 
into which the active material cartridge may be placed. This 
cartridge, when in position, will be in close proximity to the 
front Surface of the main housing assembly 20, Such that 
heat generated by the heating element 8 at the back face of 
the main housing assembly 20 will be transferred to the front 
face of the main housing assembly 20, where it will act to 
evaporate active material in the cartridge. The terminals 9 
are attached to the back face of the main housing assembly 
20. As mentioned above, these terminals 9 are preferably 
made of a material Such as copper, brass, bronze, or the like, 
which is both electrically and heat conductive. These ter 
minals have spring contacts 26, by which electrical contact 
is made with the internal portions of the prongs of plug 12. 
when the plug 12 is inserted into an electrical outlet. 
Electricity is transmitted from the outlet, via plug 12, to 
spring contacts 26 of the terminals 9. The terminals 9, being 
electrically conductive, conduct electricity to the heating 
element 8 via clips 24, thereby activating the heating ele 
ment 8. Heat generated by the heating element 8 is trans 
ferred to the inner surface of the main housing assembly 20, 
and by conduction to the terminals 9. The terminals 9, being 
in direct contact the main housing assembly 20, greatly 
increase the efficiency of the heat transfer to the active 
material cartridge. Simultaneously, the terminals conduct 
electricity to the nightlight printed circuit board 21, via 
spring contact elements 27, at the end of the plates. The 
contact elements are configured so as to contact electrically 
conductive circuits on the Surface of the nightlight printed 
circuit board 21, thus providing power to the lighting 
element 7. The nightlight printed circuit board 21 has a 
bridge circuit 13 comprising four diodes D1-D4 disposed 
thereon. The diodes are connected to one another by cir 
cuitry on the printed circuit board 21 in the configuration 
shown in FIGS. 6-8. Also illustrated in this figure is a notch 
or opening 25 in the Surface of the main housing assembly 
20 and the plug deck assembly 10 to support, and aid in 
positioning of the lighting element 7. While the foregoing 
description is of a preferred construction of the electrical 
system, it should be understood that our invention could be 
Suitably carried out wholly or in part using other types of 
conductors, such as wires, printed circuit boards, and the 
like, and other types of electrical connections, such as 
crimping, soldering, welding, or the like. 
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0069. The nightlight lens 15 is configured to be held in 
place by retention clips 17b provided on the plug deck 10 
and the main housing assembly 20 for engagement with 
correspondingly located clip receptacles 16 in the nightlight 
lens 15. 

0070 The heating element 8 is held in place on the main 
housing assembly 20 by heating element clips 24, which, as 
previously discussed, are in electrical and heat conductive 
contact with terminals 9. 

0071. The electronic circuitry of our invention is 
described below with reference to FIGS. 6-8. In these 
figures, V represents an input voltage from an alternating 
current wall socket. A brief description of each of these 
circuits is provided below. However, the drawing figures 
alone should be sufficient for one of ordinary skill in the art 
to make and use our invention. 

0072 FIG. 6 shows a circuit diagram of a preferred 
circuit used with our invention. The circuit 100 of FIG. 6 
comprises a resistance heating element 8, a bridge circuit 
130, and an LED lighting element 7. Briefly, diodes are 
electronic devices that offer unequal resistance to forward 
and reverse current flows. Current is allowed to easily flow 
through the diodes from the anode to the cathode (in the 
direction of the triangle), but current flow in the opposite 
direction is restricted. The bridge circuit 130 is of a con 
ventional type, the use of which is well known in the art. The 
bridge circuit 130 is comprised of four diodes D1-D4 
arranged to allow current to flow through the LED lighting 
element 7 in the same direction regardless of the change in 
polarity of the alternating current from the wall socket. 
When the current from the wall socket is flowing in the 
direction indicated by the arrow in FIG. 6, the current 
travels through the heating element 8, through diode D2, 
through the LED lighting element 7, and then through diode 
D4 to complete the circuit. When the current from the wall 
socket travels in the direction opposite the arrow in FIG. 6 
(i.e., when the alternating current has the opposite polarity), 
the current is allowed to travel through diode D3, through 
the LED lighting element 7, though diode D1, and through 
the heating element 8 to complete the circuit. This is known 
as a full wave rectification circuit because both the positive 
and negative portions of the alternating current wave form 
(the full wave) are normalized and provided to the LED 
lighting element 7. 
0073 Alternatively, instead of a full wave rectification 
circuit, a half wave rectification circuit could also be used. 
However, the half wave rectification circuit is less desirable 
because it will only supply power to the LED lighting 
element during one polarity of the alternating current wave 
form, thus, the LED lighting element will only be on 
approximately 50% of the time. The other half of the time, 
the LED will be off. Accordingly, using a half wave circuit 
will produce a flickering appearance of the LED lighting 
element. 

0074 FIG. 7 depicts a circuit diagram of another pre 
ferred circuit of our invention. The circuit shown in FIG. 7 
is similar to the one shown in FIG. 6, except that a switch 
140 is provided to turn the LED lighting element 7 on and 
off. The switch 140 is preferably a manual on/off switch, 
although any type of Switch, manual or automatic, may 
advantageously be used. The circuit diagram of FIG. 7 
shows the switch 140 in an open condition, such that the 
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LED lighting element 7 is turned on. When the switch 140 
is open, the circuit functions in the same manner as the 
circuit of FIG. 6. When, however, the Switch 140 is closed, 
the circuit will bypass the LED lighting element 7, such that 
the heating element 8 is activated, but the LED lighting 
element 7 is not. With the switch in this closed position, 
current traveling in the direction of the arrow in FIG. 7 will 
travel through the heating element 8, through diode D2, 
through the switch 140 (which is now closed), and through 
diode D4 to complete the circuit. When the current from the 
wall socket travels in the direction opposite the arrow in 
FIG. 7 (i.e., when the alternating current has the opposite 
polarity), the current is allowed to travel through diode D3, 
through the switch 140 (which is now closed), though diode 
D1, and through the heating element 8 to complete the 
circuit. 

0075 FIG. 8 depicts a circuit diagram of yet another 
preferred circuit of our invention. In this circuit an ambient 
light sensor device 22 is used to automatically actuate the 
LED lighting element 7 when the light sensor device 22 
detects that the Surrounding room is dark. The application of 
an ambient light sensor to a diffuser having a nightlight is 
discussed in detail in the 440 patent. The circuit depicted in 
FIG. 8, is similar to that of FIG. 6, except that it also 
includes a transistor device 150, a second resistor device 
160, and a light sensor 22. In this circuit, when the light 
sensor 22 detects light it causes the transistor 150 to conduct, 
such that current will bypass the LED lighting element 7 
(i.e., when current travels in the direction shown by the 
arrow in FIG. 8, current travels through the heating element 
8, through diode D2, through transistor 150, and through 
diode D4 to complete the circuit). However, when the light 
sensor 22 detects that the room is dark, the transistor 150 
will open, thereby forcing current to flow through the LED 
lighting device 7 following the same path as in the circuit of 
FIG. 6. Substantial current will not flow through the light 
sensor 22, because the second resistor 160 has a much higher 
resistance than does the LED lighting device 7. 
0.076 A current limiting capacitor could be used with any 
of the foregoing circuits to further smooth the current flow 
in a known manner. As illustrated in FIGS. 6-8, however, a 
current-limiting capacitor is not required to Successfully 
practice our invention, since the bridge circuit greatly 
Smoothes the current. Of course, such a current limiting 
capacitor could be used if desired for particular applications 
where current fluctuation due to the alternating current is to 
be minimized. Such as where extremely constant light inten 
sity is important. Since no current-limiting capacitor is 
required, the cost of producing our invention is further 
reduced, as compared to other existing nightlight devices. 

0.077 As may be readily observed from the figures, the 
operation of the thermal diffuser 1 of our invention is 
relatively straightforward. The operation of one preferred 
embodiment of our invention having a circuit like that of 
FIG. 6 is described below. 

0078 After insertion of an active material cartridge into 
slot 6, the diffuser unit 1 is plugged into an electrical 
receptacle of a wall outlet, using diffuser plug 12. The 
heating element 8 is powered via electricity passing through 
the plug 12, the protrusions 26 of the terminals 9, the 
terminals 9, and the heating element clips 24. Thus acti 
vated, the heating element 8 generates heat, which is trans 
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ferred by radiation and by conduction through terminals 9. 
to the back surface of the wall of the main housing assembly 
20. The active material cartridge, being in close proximity to 
the opposite side of the main housing assembly 20, absorbs 
heat energy, causing the active material to be heated and 
evaporated, thereby diffusing the active material into the air 
and passing into the atmosphere through diffusion outlets 5. 
The air freshener dispenser is stabilized in the wall outlet by 
the presence of the wall spacers 14 on the rear of the unit. 
In addition, the lighting element 7 automatically lights when 
the diffuser 1 is plugged into a wall Socket (in the case of an 
“always on diffuser). That is, the lighting element 7 is in an 
"always on condition. In addition, an additional electronic 
appliance can be plugged into the receptacle 3 on the front 
of the diffuser 1. 

Diffuser with Shine-Through 

0079. In another aspect, a diffuser according to our inven 
tion may include a shine-through feature wherein light from 
a lighting element shines through a container of active 
material. A preferred embodiment of the shine-through fea 
ture is illustrated in FIGS. 9 and 10. The shine-through 
feature is broadly applicable to any type of diffuser having 
a translucent or transparent holder of active material, includ 
ing diffusers using active material gel cartridges, such as 
those described in U.S. Pat. No. 4,849,606, and those using 
containers of liquid active agent, Such as those described in 
U.S. Pat. No. 5,382.410. The general premise of this 
embodiment is that the lighting element is located behind the 
active material container, so that the emitted light shines 
through the active material. 

0080. In the preferred embodiment shown in FIGS. 9 
and 10, the active material is a liquid active material. Such 
as a scented oil air freshener material, an insect control 
agent, or the like, and the lighting element preferably 
comprises at least one LED. More preferably, the at least one 
LED comprises plural LEDs or LED arrays, which may be 
controlled together or independently. 

0081. As illustrated in FIG.9, a diffuser 201 according to 
this embodiment generally comprises a housing 210 having 
a compartment 220 configured to receive and releasably 
hold a container 250 of liquid active material, an electrical 
plug 212 for connection of the diffuser 201 to a power 
source, and at least one LED 290 positioned at a back 
surface 230 of the compartment 220, such that when the 
active material container 250 is received in the compartment 
the at least one LED 290 shines through the active material. 
The diffuser 201 preferably also comprises a heating ele 
ment 208 to enhance the diffusion of the active material. 

0082 The construction of the housing 210 in this 
embodiment is not critical. The shine-through feature could 
advantageously be incorporated into the housing of virtually 
any diffuser. Preferably, however, the housing 210 is made 
of a thermoplastic material and is injection molded. In the 
particular embodiment shown in FIGS. 9 and 10, the 
housing 210 includes an upper portion 214 and a lower 
portion 216, which are fastened together by heat-staking or 
any other Suitable fastening means, including, for example, 
rivets, press fit, Snap fit, screws, ultrasonic welding, adhe 
sives, or the like. 

0083. In this embodiment, the upper portion 214 of the 
housing 210 substantially forms the compartment 220 into 
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which the container 250 is inserted. The front surface of the 
upper portion 214 of the housing has an opening 218 for 
engaging a raised pattern 254 of the container 250 to 
releasably hold the container 250 in place in the housing 210 
during use. The front surface of the upper portion 214 of the 
housing 210 is sufficiently pliant so that pulling the container 
250 in a downward direction causes the raised pattern 254 to 
release from the opening 218 in the front the front surface of 
the upper portion 214 of the housing 210, thereby enabling 
removal of the container 250 from the diffuser 201. Alter 
natively, a neckportion of the bottle may be designed to Snap 
to, or screw into, the housing 210. Suitable refill bottles are 
available in a wide variety of liquid formulations from S.C. 
Johnson & Son, Inc., of Racine, Wis., under the GLADER) 
PLUGINSR) SCENTED OILOR) and RAID(R) brand names. 

0084. The at least one LED 290 is preferably recessed in 
the back surface 230 of the housing 210 to accommodate the 
container 250 in the compartment, and is electrically con 
nected to the plug 212, preferably via a printed circuit board 
280, as shown in the cut-away portion of FIG. 10. Prefer 
ably, the at least one LED 290 comprises a plurality of LEDs 
of different colors. When a plurality of LEDs 290 are used, 
they can be arranged in any shape or configuration, and may 
be movable within the housing 210. For example, LEDs 290 
could be mounted in a circle in a rotatable platform 295, 
which rotates relative to the housing 210, so as to provide a 
changeable light display. 

0085 Preferably, the heating element 208 is a metal oxide 
resistor potted in a ceramic block, which is capable of 
handling up to at least about 5 W. One suitable resistor is a 
6 kS2 resistor, capable of handling 5 W. Alternatively, the 
heating device 250 can comprise any other suitable type of 
heating device, such as a resistance heater, a wire-wound 
heater, a PTC heater, or the like. 
0.086 The plug 212 may be disposed in either the upper 
or lower portion 214, 216, of the housing 210, or may be 
configured as a separate element that is interposed between 
the upper or lower portions 214, 216 of the housing during 
assembly. Preferably, the plug 212 is secured to the multi 
piece housing 210 in a manner that allows the plug 212 to 
rotate relative to the housing 210, in order to support the 
diffuser 201 in an upright position in both horizontal and 
vertical wall outlets. However, the plug 212 need not be 
rotatable, particularly if the diffuser is configured with a 
remote-use assembly as described in more detail in the 
description of the remote-use embodiments below. 
0087 As in the first embodiment, the diffuser of this 
embodiment is preferably of the “always on variety, such 
that the LED(s) 290 will be illuminated continuously when 
ever the diffuser 201 is plugged into a wall socket. The 
circuit shown in FIG. 6 is illustrative of this embodiment as 
well. Alternatively, LED(s) could be controlled by a con 
ventional manual on/off switch (of which FIG. 7 is illus 
trative), or by an automatic circuitry including an ambient 
light sensor (of which FIG. 8 is illustrative). 
0088 Optionally, the printed circuit board 280 may also 
include one or more controllers, memories, and/or proces 
sors for controlling operation of the at least one LED 290 
and the heating element 208. Preferably a light controller 
could be provided to control the color and/or intensity of the 
LED(s) 290, and a fragrance controller could be provided to 
control the rate of diffusion of the active material by varying 
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the heat emitted from the heating element 208. Further, both 
controllers may be provided and operated in a coordinated 
manner, so as to produce a predetermined presentation. In 
particular, a programmable processor may be used to allow 
a user to program the operation of the fragrance controller 
and light controller to control at least one of (i) the rate at 
which the active material is diffused over the course of the 
presentation, and (ii) at least one of the color and intensity 
of at least one of the plurality of light emitting diodes, to 
produce a desired presentation over a set period. Suitable 
control options are described in more detail in the section 
entitled Diffuser with Coordinated Emission of Light, and/ 
or Sound. 

0089. The shine-through feature of this embodiment 
could easily be adapted for use in any of the other embodi 
ments disclosed herein. For example, the diffuser with LED 
nightlight of FIG. 1 could be easily modified to include the 
shine-through feature of this embodiment by simply moving 
the nightlight LED 7 of that embodiment to a location on the 
back surface of the compartment 6, so that it will be behind 
and shine through the active material cartridge when it is 
inserted in the diffuser. Alternatively, shine-through LED(S) 
could be added to the diffuser of the first embodiment in 
addition to the nightlight LED 7. 

Diffuser with Remote-Use Assembly 
0090 Plug-in diffusers generally plug directly into a wall 
Socket, and are supported thereby. This arrangement is 
Suitable for simple diffusers that only emit fragrance, since 
the exact location of the diffusers is not important. However, 
if a diffuser with a nightlight is plugged into a wall socket 
that is close to the floor or near a corner, the light from the 
nightlight will not effectively illuminate the area. Moreover, 
for a diffuser having an aesthetic display. Such as the 
shine-through diffuser of the previous embodiment, it may 
be desirable to locate the diffuser in a location where it can 
be easily viewed. Thus, for diffusers having lighting ele 
ments, such as nightlights, shine-through features, or any of 
the other lighting features described herein, it may be 
preferable to locate the diffuser in a location that is remote 
from a wall socket. 

0091. Accordingly, a diffuser according to another aspect 
of our invention, illustrated in FIGS. 11-14, includes a 
remote-use assembly that supplies power to the diffuser 
from a remote wall socket. Generally, the remote-use assem 
bly comprises a Support member that Supports the diffuser on 
a Support Surface remote from a wall Socket, and a cord that 
supplies power to a plug of the diffuser from the wall socket. 
Such a remote-use assembly may include either a direct 
corded arrangement (i.e., a cord is connected directly to the 
diffuser, as shown in FIGS. 11 and 12), or a docking station 
arrangement (i.e., the diffuser is adapted for connection to a 
docking station, which is in turn connected to a remote wall 
socket, as shown in FIGS. 13 and 14). Of course, there is 
no requirement that the diffuser of our invention be sepa 
rable from the remote-use assembly. Accordingly, a diffuser 
according to our invention may also preferably be provided 
with a cord fixedly attached to the diffuser to supply energy 
to the diffuser from a remote wall socket. In such a variation, 
the cord is not removable from the diffuser. Accordingly, the 
diffuser is preferably provided with a base coupled with the 
housing of the diffuser to support the diffuser on the support 
surface remote from the wall socket. 
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0092. With any of these arrangements (direct-corded, 
docking station, or fixed-cord), the remote-use assembly 
may transmit alternating current (AC) from a wall Socket 
directly to the diffuser, or the remote-use assembly may 
include a transformer/rectifier to step the Supplied Voltage 
from the wall socket and change the AC to direct current 
(DC), which is then supplied to the diffuser. Of course, any 
of the embodiments disclosed herein could employ a trans 
former/rectifier, or not, depending on the particular applica 
tion and consumer preference. 

0093. The docking station is shown in FIGS. 13 and 14 
without a transformer/rectifier, whereby high voltage AC is 
supplied directly from the wall socket to the diffuser, while 
the direct-corded arrangement is shown in FIGS. 11 and 12 
with a transformer/rectifier, which steps down the voltage 
and rectifies the current supplied to the diffuser. Hence, the 
circuit diagram of the docking station embodiment shown 
will be substantially the same as that shown in FIG. 6 for a 
diffuser of the always on variety, FIG. 7 for a diffuser with 
a manual switch variety, and FIG. 8 for a diffuser with an 
ambient light sensor. The circuit diagram corresponding to 
the direct-corded embodiment shown will generally include 
a DC power source with a heating element and LED(s) 
connected either in series or in parallel with the heating 
element. Exemplary circuits corresponding to each of these 
direct-corded variations are shown in FIGS. 12A and 12B, 
respectively. 

0094. As shown in FIGS. 11, 12, 12A, and 12B, a 
direct-corded diffuser 301 according to this embodiment 
comprises a multi-piece housing 310 (having a front portion 
310a and a back portion 310b), a container 350 of active 
material, and a heating element 308 (shown schematically in 
FIGS. 12A and 12B) similar to those described above with 
respect to the shine-through embodiment. Accordingly, 
details of the construction of those elements are omitted. 

0095. In addition, the diffuser 301 of this embodiment 
includes a remote-use assembly that Supplies electrical 
energy to the diffuser 301 from a remote wall socket S. The 
remote-use assembly of this embodiment comprises a trans 
former/rectifier 344, a cord 342, and a receptacle (not 
shown) electrically connected to the cord. The transformer/ 
rectifier 344 includes a wall plug (also not shown), which 
plugs directly into the wall socket S. The transformer/ 
rectifier 344 steps down the voltage and rectifies the current 
(i.e., converts approximately 110 volts AC from the wall 
socket S to about 2-15 volts DC, depending on the desired 
characteristics and features of the diffuser) from the wall 
socket S. This stepped-down DC power is then supplied 
through the cord 342 to the receptacle, which attaches to a 
jack or plug. 312 on the back portion 310b of the housing 
310. This arrangement, using the transformer/rectifier 344, 
may be preferred from the safety standpoint, since the 
voltage supplied to the diffuser 310 is much lower than that 
at the wall socket S. 

0096. In the diffuser 301 of the direct-corded embodi 
ment, the support member includes a base 316 coupled to the 
housing 310 to support the diffuser 301 on a support surface 
at a location remote from the wall socket S. As shown in 
FIG. 12, the base 316 is formed integrally with a back 
portion 310b of the housing 310. However, the configuration 
of the base 316 is not important. As long as the base provides 
a support to hold the diffuser in a desired orientation, it can 
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effectively be formed integrally with any portion of the 
housing or could be provided as a separate element that is 
coupled to the housing 310 to hold the diffuser 301. 
0097. The diffuser 301 also includes an adjustment 
mechanism for varying the rate at which the active material 
is diffused. The adjustment mechanism adjusts the diffusion 
rate by moving a wick (not shown) of the container 350 
towards (to increase the diffusion rate) or away from (to 
decrease the diffusion rate) the heating element 308, in 
accordance with the movement of a dial 326 by a user. Such 
a wick adjustment mechanism is described in detail in U.S. 
Patent Application Publication No. US 2003/0138241 A1, 
which is incorporated herein by reference. The diffused 
active material exits the diffuser through a chimney or vent 
332 formed in the top of the housing 310. 
0098. A lighting element (not shown in FIGS. 11 and 12, 
but shown schematically at 390 in FIGS. 12A and 12B) of 
the diffuser 301 preferably comprises at least one LED, more 
preferably a plurality of LEDs. The LED(s) are disposed in 
the housing 310 beneath a cover 314. During operation, light 
from the LED(s) is emitted from the diffuser through one or 
more windows 334. The embodiment shown in FIG. 12 has 
a number of windows 334 formed in a back surface of the 
cover 314 and arranged in a fan shape. Additionally or 
alternatively, the cover 314 is preferably made of a trans 
lucent or transparent material so that light will be emitted 
through the entire cover 314. 
0099] The diffuser 301 shown in FIG. 11 includes a pair 
of LEDs, which shine through the windows 334, and pref 
erably also through the cover 314 (if it is translucent). Light 
emitted from the windows 334 can be projected onto a wall 
W or other surface to form a lighted display or “wall wash” 
in the shape of the windows 334. Since two LEDs are used 
in the illustrated embodiment, two separate wall washes L1 
and L2 are projected onto the wall W. Such a wall wash 
feature is possible by locating the diffuser 301 a short 
distance from a wall or other projecting Surface. By using a 
corded arrangement as shown, the diffuser 301 can be 
readily placed in a desired location for viewing by a user, 
and can be positioned at a desired distance from the pro 
jecting Surface to, for example, adjust the size of the 
projected image. Alternatively, the wall wash feature could 
also be applied to a plug-in device that plugs directly into a 
wall socket. In such an arrangement, the light would pref 
erably project from a back surface of the diffuser onto the 
wall above the wall socket. Further, the wall wash feature 
may be generally applicable to a wide variety of lighting 
features. For example, any nightlight or lighted diffuser 
could be configured to create a wall wash on the wall to 
generate a decorative display. Moreover, the wall wash 
could be configured to move, by moving either the lighting 
element or the window through which the light shines, or 
varying the color and/or intensity of the lighting element, 
thereby creating a moving or changing projection. Sill 
further, the shape of the at least one window could be varied 
by, for example, providing interchangeable inserts or slides 
of varying shape, color, opacity, or the like, so as to allow a 
user to change the projected image by simply changing the 
insert. Control of the lighting elements could be accom 
plished by the provision of one or more light controllers to 
control the color and/or intensity of the LEDs, so as to 
produce a predetermined presentation. In particular, a pro 
grammable processor may be used to allow a user to 
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program the operation of light the controller(s) to control at 
least one of the color and intensity of at least one of the 
plurality of light emitting diodes, to produce a desired 
presentation, over a set period, for instance. Suitable control 
options are described in more detail in the section entitled 
Diffuser with Coordinated Emission of Light, and/or Sound. 
0100. A pair of switches 322, 324 is provided on the 
diffuser 301. Preferably, these switches control operation of 
the LEDs 390. In particular, the first switch 322 preferably 
is used to select from among a plurality of color programs 
to change the color of light emitted from the diffuser, and the 
second switch 324 is preferably used to control the bright 
ness or intensity of the LEDs. The switches 322, 324 could 
preferably be connected to one or more light controllers, 
such that when actuated by the respective switch, the light 
controller controls the color and/or intensity of the LESs, as 
described in more detail below in the section entitled Dif 
fuser with Coordinated Emission of Light, and/or Sound. 
Alternatively, each of the buttons 322, 324 could be used to 
control a different one of the LEDs 390, such that each LED 
can be separately turned on and off manually by pressing the 
button associate with that LED. The circuit diagram of FIG. 
12B is representative of this configuration. In another alter 
native, switch 322 could be used to control operation of the 
heating element 308 and switch 324 could be used to control 
operation of both of the LEDs 390. The circuit diagram of 
FIG. 12A is representative of this configuration. Of course 
any number of different switches could be used to control 
different functions, depending on the specific configuration 
of the diffuser. 

0101 FIGS. 13 and 14 show a diffuser according to the 
docking station variation of the remote-use embodiment. A 
diffuser 401 according to this embodiment comprises a 
multi-piece housing 410 (having a front portion 410a and a 
back portion 410b), a container 450 of active material, a 
heating element 408 (not shown), and a plug 412, which are 
similar to those described above with respect to the shine 
through embodiment. Accordingly, details of the construc 
tion of those elements are omitted. In addition, the diffuser 
401 of this embodiment comprises a remote-use assembly, 
including a docking station 460 that releasably holds the 
diffuser 401 during use, and a cord 442 that transmits 
electrical energy from the wall socket S to the docking 
station to power the diffuser 401. 
0102 One end of the cord 442 has a wall plug (not 
shown) that plugs directly into a wall socket S, and the other 
end of the cord 442 is connected to the docking station 460. 
The docking station releasably holds the diffuser 401 during 
use and provides electrical energy, via the cord 442, to the 
diffuser 401 from the remote wall socket S. The docking 
station 460 comprises a cradle portion 464 for receiving and 
Supporting the diffuser, and a back portion 462 having a 
receptacle 466 for receipt of the plug 412 of the diffuser 401. 
Preferably, as shown in FIG. 14, the receptacle 466 is a 
standard electrical outlet. However, the receptacle need not 
be a standard electrical outlet and could be configured as any 
other suitable type of receptacle. 
0103) While not shown, this variation of the remote-use 
embodiment could also include a transformer/rectifier for 
converting alternating current from the wall Socket S to 
direct current, with the cord 442 transmitting the direct 
current to the receptacle 466 of the docking station 460 to 
power the diffuser 401. 
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0.104 A lighting element (not shown) of the diffuser 401, 
preferably comprises at least one LED, more preferably a 
plurality of LEDs. The LED(s) are disposed in the housing 
410 beneath a cover 414. During operation, light from the 
LED(s) is emitted from the diffuser through a window 434. 
The window 434 is formed in a back surface of the back 
portion 410b of the housing 410. Additionally or alterna 
tively, the cover 414 can be made of a translucent or 
transparent material so that light will be emitted through the 
entire cover 414. While the window 434 of this embodiment 
is depicted as simply a curved panel of transparent or 
translucent material, the window 434 may, of course, be 
formed in any desired shape or pattern, so as to produce a 
wall wash similar to that produced by the diffuser of FIG. 
11. 

0105 Buttons or switches 422 and 424 are provided on 
the diffuser 401, and can be used for any of the functions 
disclosed with respect to the switches 322, 324 in the 
direct-corded embodiment of FIG. 11. Accordingly, a 
detailed description of the operation of the switches 422,424 
has been omitted. 

0.106) Of course, since the docking station 460 preferably 
includes a standard electrical outlet as the receptacle 466, it 
could advantageously be used with any conventional plug-in 
diffuser. Thus, the docking station 460 may also be used to 
retrofit existing diffusers to be used in locations remote from 
a wall Socket. 

0.107 Alternatively, the remote-use embodiments may 
preferably include one of many types of lock-and-key 
arrangements. For example, the docking station and/or the 
diffuser could be provided with one or more mechanical 
features that are specially designed to mate with the other of 
the diffuser and the docking station of our invention, but are 
so configured as to prevent use of the docking station and/or 
diffuser with unapproved devices. Further, the lock-and-key 
arrangement could be realized by providing the diffuser with 
one of an identification tag and a tag reader (such as, for 
example, a radio frequency identification tag and tag reader, 
respectively), and providing the docking station with the 
other of the tag and the tag reader, whereby the combination 
of a diffuser and a docking station will not work unless the 
proper ID tag is read. 
Diffuser with Coordinated Emission of Fragrance, Light, 
and/or Sound 

0108). In yet another aspect, illustrated in FIGS. 15.-19. 
our invention relates to a diffuser, wherein the emission of 
fragrance, light, and/or sound is controlled in a coordinated 
manner. Details of this feature are described in terms of a 
single presentation unit in PCT International Patent Appli 
cation No. PCT/US03/14769 (the 769 application'), filed 
May 13, 2003, and entitled Coordinated Emission of Fra 
grance, Light, and Sound, which is incorporated herein by 
reference. This feature can be advantageously adapted for 
use with any of the foregoing embodiments and variations of 
our invention. In addition, the coordinated emission feature 
may be used in connection with a diffuser having an acoustic 
generator for generating ambient sounds or music. Acoustic 
generators for generating sound and/or playing Sounds/ 
music stored in a memory are known in the art. These can 
be found in conventional clock radios, Such as described in 
U.S. Pat. No. 5,483,689. Other examples of acoustic gen 
erators may be found in U.S. Pat. Nos. 5,452.270 and 
6,423,892. 
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0109 For convenience, this aspect of our invention will 
be described with respect to a diffuser that emits light, 
fragrance, and Sound. However, it should be understood that 
our invention applies equally to diffusers that emit either 
light or sound in coordination with fragrance, as well as to 
other presentation units having light and sound but not 
fragrance. While a diffuser according to this embodiment of 
our invention could be configured as a plug-in device, due 
to the increased size of a unit including light, fragrance, and 
sound emitters, as well as the control circuitry, the diffuser 
is preferably a “table-top' unit, which can be located on any 
Suitable Supporting Surface (e.g., floor, table, desk, stand, 
etc.). Thus, this embodiment may advantageously incorpo 
rate the features of the remote-use assembly embodiment 
described above. Alternatively, the unit might be provided 
with a conventional fixed electrical cord for connection with 
a wall socket, or might be battery powered. 
0110 FIG. 15 shows an embodiment of our invention in 
which a single diffuser 501 emits light, fragrance, and Sound. 
The diffuser 501 includes a light array 542 including a 
plurality of different color LEDs. In particular, light array 
542 includes a plurality of red LEDs 540a, blue LEDs 540b, 
and green LEDs 540c. The plurality of LEDs can be 
individually activated and controlled to adjust their respec 
tive colors and intensities. Of course, any number of differ 
ent color LEDs may be provided to produce the desired light 
show. For simplicity sake, our invention will most often be 
described using a three-color arrangement. Also, other types 
of light emitting devices may be substituted, as desired. 
0111 Diffuser 501 also includes a fragrance dispenser 
531 for dispensing fragrance. The dispenser 531 releasably 
holds a container 550 of active material, preferably a bottle 
of liquid active material. Of course, the diffuser 501 of this 
embodiment could be adapted for use with any other variety 
of active material or container disclosed herein. A raised 
pattern 554 on the side of the container 550 aligns with an 
opening 512 in a front shell 510a of dispenser 531. The 
raised pattern 554 and the opening 512 mate to cause the 
container 550 to be retained in a cavity defined by the front 
shell 510a, so that the container 550 may dispense fragrance. 
Vents 511 may be provided to allow the passage of air across 
a dispensing wick (not shown) for wicking liquid from the 
container 550 to the air. The passage of air though the vents 
511 may be aided by a fan, if desired. The details of the 
operation of fragrance dispensers such as dispenser 531 are 
readily known by those of skill in the art. 
0112) Diffuser 501 also includes speakers 575 for emit 
ting music, Sounds of nature, and the like, to produce a 
suitable effect in connection with a light presentation by 
light array 542 and an aroma released from the liquid in 
container 550. 

0113 A programmable user control 591 is also provided 
to program the operation of light array 542, speakers 575, 
and fragrance dispenser 531. The user control 591 includes 
an on/off switch 592 which activates each of light array 542, 
speakers 575, and fragrance dispenser 531. Thus activated, 
the light array 542 sends power to the LEDs 540a-540c to 
produce light, speakers 575 to emit sound, and fragrance 
dispenser 531 to emit the fragrance from the liquid in 
container 550. The manner in which each of these systems 
is operated can be programmed from user control 591. 
0114 Buttons 581a-581e activate preprogrammed pre 
sentations stored in a memory to cause a processor to control 
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each of the light array 542, speakers 575, and fragrance 
dispenser 531 to produce a coordinated presentation of light, 
Sound, and aroma. Such presentations may include varying 
the activation, color, and intensity of LEDs 540a-540c over 
the course of the presentation; setting and/or varying the rate 
at which fragrance is dispensed from dispenser 531 over the 
course of the presentation; and playing a designated audio 
presentation through the speakers 575 over the course of the 
presentation. 
0115 The predetermined presentation may also be acti 
vated automatically in response to a signal from a sensor SE. 
The sensor SE may be any one of a number of sensing 
devices. For instance, the sensor SE may be a photosensor 
that detects light. Accordingly, the sensor SE may be set 
Such that, when a predetermined amount of light is detected 
(indicating, for instance, Sunset or Sunrise, a room light 
being turned on or off, or the like), the sensor causes diffuser 
501 to activate one of the preprogrammed presentations 
stored in the memory. Other examples of suitable sensors 
include sensors that detect temperature, Sound, movement, 
fragrance (i.e., a feedback loop), etc. Also, the operation and 
configuration of a sensing system may be made in accor 
dance with any conventional practice. 
0116. Alternatively, a user may program diffuser 501 to 
produce a personalized presentation. Pressing button 563 
allows a user to program the fragrance aspect of the pre 
sentation. Once button 563 has been pressed, the user can 
press button 582 to determine the starting rate of fragrance 
emission. The starting rate is set by pressing button 570 to 
reduce the fragrance emission rate and pressing button 572 
to increase the rate. The selected rate is displayed on display 
574. Once the starting rate is set, the user may press button 
584 to choose an ending rate for the fragrance emission in 
a manner similar to that for setting the starting rate. Once set, 
the dispenser 531 will alter the rate of emission of fragrance 
over the course of the presentation from the set starting rate 
to the set ending rate. 
0117. By pressing buttons 567a, 567b, and 567c, a user 
can set the intensity of the red LEDs 540a, blue LEDs 540b, 
and green LEDs 540c, respectively. For instance, by press 
ing button 567a, the user can set the intensity of the red 
LEDs 54.0a by first pressing button 582 to set the beginning 
intensity and then pressing button 584 to set an ending 
intensity. The intensities can be adjusted during setting using 
buttons 570 and 572 to adjust the intensities down and up, 
respectively. Once set, the light array 542 will adjust the 
intensities of LEDs 540a-540c over the course of the pre 
sentation. 

0118 Button 565 may be pressed to set the sound to be 
emitted from speakers 575. Once button 565 has been 
pressed, the user may press any one of buttons 581a-581e to 
select from different available sounds stored in a memory of 
diffuser 501. The user may also set a starting volume for the 
chosen Sound by pressing button 582 and then adjusting the 
volume using buttons 570 and 572 to decrease or increase, 
respectively, the starting Volume. The ending Volume may 
be set in a similar manner by pressing button 584 and then 
setting the volume again using buttons 570 and 572. 
0119. Once all of the desired settings have been pro 
grammed by the user, the user may press button 594 to begin 
the coordinated presentation. The duration of the presenta 
tion may be adjusted by the number of times the user presses 
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button 594. For instance, the user may press the button once 
to begin a fifteen-minute presentation, but press the button 
twice to cause diffuser 501 to implement the programmed 
presentation over a thirty-minute period. 
0120 Of course, the user may set only one of the light 
array 542, speakers 575, and fragrance dispenser 531, or 
combinations thereof to produce the desired effect. Also, 
FIG. 15 merely shows one potential embodiment of our 
invention. More complicated and involved programming 
systems may be provided to give the user enhanced control 
of the system. Also, the user may also be allowed to load 
personalized audio files or other formats to play specified 
sounds. For instance, the speakers 575 could be used to play 
music provided from a radio, CD player, tape cassette, MP3 
player, and the like using means well known in the art. 
0121 FIG. 16 shows a diagrammatic representation of 
functional units of diffuser 501. Microcontroller 599 is a 
programmable controller that produces output signals to 
control the emission of light from the LEDs of light array 
542, the sounds emitted from speakers 575 of an audio 
system 551, and the amount of fragrance emitted from 
fragrance dispenser 531. Microcontroller 599 produces and 
outputs the signals to operate these devices according one or 
more programs stored in the memory 598. The signals may 
be in the form of voltages, coded pulses, or other coded 
signals, which control the operation of the various compo 
nents. The programs may be preset in the memory 598 and 
then selected and activated by a user through user control 
591. Alternatively, a user may program a personalized 
program for controlling diffuser 501 using user control 591 
and store the program in memory 598, in the manner 
described above, such that microcontroller 599 produces the 
same over the course of the user programmed presentation. 
0122) In running a set program stored in the memory 598, 
the microcontroller 599 may cause audio system 551 to play 
audio files stored in memory 554 through speakers 575. 
Also, memory 554 may be removed, in which case, memory 
598 can serve the same functions of memory 554, depending 
on preferred design considerations. 
0123 Operation of microcontroller 599 can also be acti 
vated to produce a presentation according to a program 
stored in memory 598 by a signal from sensor SE, as 
discussed above. 

0.124. In addition, diffuser 501 may include a timing 
mechanism T. The timing mechanism T may be an oscillator, 
crystal, conventional clock, etc. The timing mechanism T 
controls the operation of microcontroller 599 in accordance 
with the program from the memory 599. In addition, the 
timing mechanism T may be used to control the length of a 
presentation of light, Sound, and fragrance set by a program 
in memory 598, as programmed through user control 591. In 
addition, in alternative embodiments, a user may use the 
user control 591 to set the time at which a particular 
presentation stored in the memory 598 will begin. 
0125. As discussed above, the various components for 
emitting light, Sound, and fragrance may be configured to 
work in coordination with each other in any one of a number 
of ways, as would be appreciated by one of ordinary skill in 
the art. The same is true for implementing the control and 
programming of the various components. A description of 
the preferred control and programming of the components is 
described below. 
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0.126. As described above, the term diffuser includes 
piezoelectric devices. This embodiment will be described 
with respect to such a piezoelectric device, for exemplary 
purposes. Generally, piezoelectric diffusers can use the same 
cartridges as other diffusers, such as evaporative diffusers. 
The only difference is the piezoelectric pump used to dis 
pense the fragrance, as is known in the art and described in, 
for example, U.S. Pat. No. 6,450,419. FIG. 17 shows a 
circuit diagram of one preferred control arrangement for 
operating a diffuser 600 that produces a coordinated/com 
bined presentation of light and fragrance. The circuit dia 
gram is directed to a diffuser having a piezoelectric atom 
izing fragrance emitting device. Of course, the circuit could 
be readily modified by one of ordinary skill in the art to be 
used in connection with another type of fragrance emitting 
device, such as the evaporative-type device discussed with 
respect to the foregoing embodiments, with or without a fan, 
heater, or other evaporation enhancing features. The presen 
tation device is powered by a battery 602; however, other 
Sources of power, Such as an AC current source may be also 
be used. A power supply 604 draws power from the battery 
602 and then supplies 3.3 volts to the presentation device. In 
other embodiments, the current level (or voltage level) used 
may be altered, as desired or as necessary for the compo 
nents to be powered. 
0127. A microcontroller (or ASIC) 601 controls the 
operation of the diffuser 600, and is powered by power 
supply 604. Microcontroller 601 includes a control logic 640 
that provides the operational instructions to the various 
elements of the diffuser 600 in accordance with input signals 
or internal programs. The control logic 640 converts 
received signals or runs internal Software routines to set the 
operation of the various elements, including an array of 
LEDs and a fragrance dispenser. 
0128. The control logic 640 sends a signal for controlling 
the operation of the array of LEDs to LED control block 610. 
When using pulse width modulation to drive and control the 
LED array, the LED control block 610 sets the duty cycles 
for the LEDs based on the instruction from the control logic 
640. 

0.129 Supply lines 612a-612c supply 3.3 volts across 
resistors 614a-614c, from power supply 604. Resistors 
614a-614c in turn power a red LED 616a, a green LED 
616b, and a blue LED 616c, respectively. Field effect 
transistors (FETs) 618a-618c are turned on and off in 
accordance with the respective duty cycles generated by the 
LED control block 610. Operation of the FETs 618a-618.c 
control the LEDs 616a-616c to be activated for the portions 
of the duty cycle set by the LED control block 610. Thus, the 
intensity and color of the LEDs 616a-616c can be varied to 
produce the desired effects. Typically, pulse width modula 
tion is used to control a constant current to be applied to a 
given diode for a set period of one duty cycle, thus control 
ling the total current applied to the LED over the full duty 
cycle. Thus, the diode flickers on for the set portion of each 
duty cycle, and off for the remainder of the duty cycle. Of 
course, this on and off operation is so fast (a typical duty 
cycle is in the range of a few milliseconds) that the color and 
intensity of the diode appears constant to an observer (with 
no discernable flicker), until the set period of activation over 
the duty cycle is changed. 
0130. While three LEDs are shown with respect to this 
embodiment, any number of LEDs may be used. In addition, 
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the choice of which color LEDs to provide may be dictated 
by design preferences. The intensity and exact color of the 
LEDs may be varied by changing the current applied to each 
diode. 

0131 When three colors of LEDs are used, typically 
mixtures of red, green, and blue LEDs are preferred. Gen 
erally, one of each color LED will be provided in close 
proximity to one of each other color. With Such an arrange 
ment, the exact color of each diode of the set of three 
different colors can be adjusted to create a blended color, for 
example, amber or purple. This blending can be achieved by 
providing the three diodes in Such close proximity that the 
observer only sees the blend of colored lights, rather than 
each individual diode. Alternatively, or in addition, a light 
diffuser may be provided to diffuse the light of the three 
diodes to produce the combined color. In other embodi 
ments, the lights may be projected off of a surface to be 
combined before being viewed by an observer. 
0132) LEDs of a wide array of colors are readily available 
from lighting manufactures. Also, the arrangement and 
operation of LEDs to achieve a desired presentation would 
be apparent to one of ordinary skill. Accordingly, a detailed 
description of specific LEDs and configurations which can 
be used with our invention is unnecessary. 
0133) A piezo frequency generator 620 controls the 
operation of a fragrance dispenser, which, in this case, is a 
piezoelectrically actuated atomization device, such as those 
known and described in detail in, for example, U.S. Pat. Nos. 
6.292,196 and 6,341,732. The atomization device typically 
operates to atomize fragrance for an approximately eleven 
msec burst at set intervals. The piezo frequency generator 
620 controls the frequency of the eleven-msec bursts to 
adjust the rate at which the fragrance is dispensed (thus, 
controlling the potency of the aroma). Again, typically, the 
piezo frequency generator 620 will operate using pulse 
width modulation. 

0134) A supply line 622 provides power from power 
supply 604 across resistor 624. The power is supplied across 
resistor 624 to a capacitor 626, causing the Voltage stored in 
the capacitor 626 to rise to 3.3 volts, at which point the 
power flow to the capacitor 626 stops and the capacitor 626 
Supplies current through transformer 628 to ground, charg 
ing the transformer 628. A pulse from the piezo frequency 
generator 620, set in accordance with the instructions from 
the control logic 640, controls the FET 630 to open and 
close. When FET 630 is closed, the current from transformer 
628 is pushed through inductor 632, which smooths the 
current from a square wave to a sine-like wave. The current 
then passes to a piezo 634, causing the device to vibrate and 
to release a puff of fragrance, as discussed above. 
0135 The control logic 640 may be programmed/con 
trolled in any number of ways. The control logic 640 may 
first be controlled via a master/slave switch 642. When 
switch 642 is set in the slave position, control logic 640 is 
provided with external signals for setting operation of the 
diffusers 600. For instance, if a plurality of individual 
diffusers 600 are being used together, one can be designated 
a master, and the rest slaves. Of course, Such an embodiment 
is only one possible configuration of our invention and is not 
necessary to realize the benefits of our invention. If only one 
diffuser 600 is used, the following description of the master/ 
slave circuitry can be dispensed with. In such a case, the 
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diffuser 600 would be controlled along the lines described 
hereinafter with reference to the master unit. 

0.136 The slave devices receive signals from the master 
dictating the operation of each slave. The signals may be 
provided from the master to the slaves through any one of a 
number of systems, including infrared signals, hard-wired 
connections, radio signals, and the like. In the control 
embodiment shown in FIG. 17, an RF transceiver 648 is 
provided to send and to receive radio signals. Alternatively, 
the master device may be a remote control, rather than 
another diffuser 600. 

0.137 When switch 642 is in the slave position, the RF 
transceiver 648 receives an external signal, through an 
antenna 649, from a remote control, a master-designated 
diffuser 600, or the like. That signal is transmitted from the 
RF transceiver 648 to control logic 640 to set the presenta 
tion of light and sound through the LED control block 610 
and the piezo frequency generator 620. When switch 642 is 
in the master position, the operation of the control logic is 
set by an internal program at this diffuser 600, such that 
microcontroller 601 acts as the master. In this case, the 
operational program from control logic 640 is sent to the RF 
transceiver 648 and broadcast to slave devices via the 
antenna 649. 

0.138 Alternatively, an auto/manual switch 646 may be 
operated to override a slave designation by switch 642 or a 
set internal program to allow a user to manually set the 
fragrance output and light show. In this case, a program 
select switch 644 may be operated by a user to set a light 
show program for the LEDs 616a-616c, a fragrance level to 
be dispensed by the operation of the piezo 634, or a 
combination thereof. 

0.139 FIG. 18 shows one potential program for operating 
the control system shown in FIG. 17. Again, however, this 
is only one way of implementing control of an embodiment 
of our invention. One of ordinary skill in the art will 
appreciate that a wide variety of programs may be imple 
mented to produce the desired control over the presentation 
of coordinated light and aroma. 
0140. The program starts operation of the device at step 
S1. At step S2, it is determined whether operation of the 
microntroller 601 is to be set manually by a user or auto 
matically with a set program. If manual operation is 
selected, the program proceeds to step S3. In step S3, the 
setting of the five-position switch 644 is checked to set the 
duty cycle for operating the piezo 634. For instance, in a first 
Switch setting, the piezo 634 is activated to release fragrance 
every thirty-six seconds; in a second Switch setting, the 
piezo 634 is activated to release fragrance every twenty-four 
seconds; in a third Switch setting, the piezo 634 is activated 
to release fragrance every eighteen seconds; in a fourth 
Switch setting, the piezo 634 is activated to release fragrance 
every twelve seconds; and in a fifth Switch setting, the piezo 
634 is activated to release fragrance every nine seconds. In 
step S4, the operation of the master/slave switch 642 is 
checked. The system is set such that different prepro 
grammed light shows are selected depending on how many 
times a user toggles the switch 642. Step S5 sets the light 
show from among an off setting, a variant light show, a 
strobe setting, emission of red light, emission of purple light, 
emission of blue light, emission of amber light, and emission 
of white light, depending on the toggling of Switch 642. 
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0141. If the automatic mode is set in step S2, the program 
proceeds to step S6, in which it is determined whether the 
microcontroller 601 is set as a master or a slave. If it is set 
as a master, the program proceeds to step S7 to enable the 
RF transceiver to transmit the program to slave devices. In 
step S8, a program selection is checked from among five 
different programs to be selected. The five programs may be 
selected by setting switch 644. The different programs 
include a Ahigh energy(a) program in which the piezo 634 is 
set to emit fragrance every nine seconds and the LEDs 
perform a programmed light show. A “wind down program 
sets the fragrance device to decrease from a high setting to 
a low setting over a two hour period, and sets the LEDs to 
change from emission of white light of a high intensity to 
emission of blue light of a low intensity, also over a two hour 
period. A "calming program begins with a low fragrance 
emission rate and a blue light, and varies the intensity of 
both over the course of a thirty-minute cycle. A “wake-up” 
program changes from a low fragrance intensity to a high 
fragrance intensity, and from a low intensity blue light to a 
high intensity white light, over a forty-five-minute period. 
Also, in the “wake-up' program, the intensities (fragrance 
and light) and colors of a master and slave device proceed 
in inverse relation to each other over the course of the 
presentation. So, as the color emitted from the LEDs of the 
master changes from white to blue, the color in the slave 
changes from blue to white. A "bounce' program causes a 
master device to emit purple light and a medium level of 
fragrance for fifteen minutes while the slave devices are shut 
down. After the fifteen minutes, the master shuts down and 
a slave device emits the purple light and medium level of 
fragrance. The “bounce' program continues by causing a 
different device in the master-slave system to activate every 
fifteen minutes, with the other devices lying dormant. 
0142. Of course, a user can adjust the operation of the 
program by setting Switch 642 in the master position, setting 
Switch 646 in the manual position, and setting a desired 
fragrance level and a desired lighting scheme with Switch 
644. 

0143. In step S9, the set program is transmitted to RF 
transceiver 648 to be sent to the slave devices, and LED 
control block 610 and piezo frequency generator 620, to set 
the presentation. In step S10, the piezo duty cycle is set in 
piezo frequency generator 620. In step S11, the LED duty 
cycles are set in LED control block 610, based on the set 
presentation. In step S12, if the presentation has timed out, 
the program returns to the start at S1. If the slave setting is 
set at step S6, the program proceeds to step S13, in which RF 
transceiver 648 is enabled to receive a signal from a master 
device. In step S14, the piezo frequency generator 620 sets 
a duty cycle in accordance with a signal received from the 
master device. In step S15, the LED control block 610 sets 
duty cycles for the LEDs based on the received signal from 
the master device. In step S16, the piezo frequency generator 
620 and LED control block 610 turn off if the RF transceiver 
448 times out. In step S17, the program returns to the start. 
014.4 FIG. 19 shows a circuit diagram of yet another 
control system for operating a somewhat less complex 
diffuser according to our invention. The diffuser of this 
embodiment is preferably an evaporative diffuser having an 
LED light source, such as the diffuser with LED nightlight 
or the diffuser with shine-through feature described above. 
In this embodiment, power is supplied to the system 700 
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through an AC power source 760. However, battery power 
could be used in the place of plug-in AC power sources. A 
voltage conversion device 710 converts the AC voltage from 
the AC power source 760 to a DC voltage. A microprocessor 
720 receives power from voltage conversion device 710 and 
controls the operation of system 700 using the received 
power. The microprocessor 720 is controlled by user inter 
face/control 740 (or perhaps a sensor feedback) in any 
number of ways, including internal programs, user input, 
etc., as explained in more detail above. 
0145 Based on a control program from the user interface/ 
control 740, the microprocessor 720 sends a program signal 
to LED drivers 730. The LED drivers 730, in turn, control 
a plurality of LEDs to produce a light show, as also dis 
cussed in more detail above. The microprocessor 720 also 
sends a control signal to fragrance control 750. In this 
embodiment, the fragrance dispenser being controlled is an 
evaporative-type dispenser. A resistor R1 is heated by a 
current passing across the resistor R1. Typically, the resistor 
R1 is placed adjacent an area at which a fragrance-contain 
ing gel or oil is exposed to air and the heat from the resistor 
R1 causes the fragrance to be vaporized. A switch SCR1 
varies the current passing across the resistor R1, thus vary 
ing the heat produced by resistor R1 and the rate of vapor 
ization of the fragrance. In alternative embodiments, instead 
of, or in addition to the resistor R1 a fan which is controlled 
by switch SCR1, or an atomization device may be used. 
Also, switch SCR1 may be replaced by an FET in other 
embodiments. 

0146 Microprocessor 720 may also control a use-up cue 
725. The use-up cue 725 tracks the use of fragrance control 
750 to estimate the time at which the fragrance in the 
fragrance dispenser is likely to be used up. When the use-up 
cue 725 determines that fragrance has been spent, it sends a 
signal to LED drivers 730 to cause the LEDs to illuminate 
in a pattern, color, or other manner to indicate to a user that 
it is time to refill or replace a fragrance in the fragrance 
dispenser. 

0147 Again, however, FIG. 19 shows only one possible 
arrangement for configuring and controlling a device 
according to our invention. In addition, separate from the 
specifics of the method for providing control of the system, 
a plurality of fragrance dispensers may be provided, as well 
as an audio system. The control logic of a processor used to 
control a device according to our invention may be suitably 
modified to account for and control these additional devices, 
as necessary. 

0.148 While the foregoing embodiments are generally 
directed to diffusers that draw power from an electrical wall 
socket, each of the various embodiments could be adapted to 
be powered by batteries or a battery pack. This would allow 
even more flexibility in the placement of diffusers. Prefer 
ably the battery power source would be rechargeable for 
repeated use. In such an application, the remote-use embodi 
ments described above could be adapted to serve as charging 
stations for battery-powered diffusers, instead of serving as 
a constant power source for the diffusers. 
0.149 Various preferred embodiments of our invention 
have been disclosed herein. While in some instances these 
embodiments are disclosed individually, it should be under 
stood that the features and advantages of each could be used 
alone or in combination with one another. For example, a 
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device according to our invention may include any combi 
nation of one or more of a diffuser (including any of the 
various diffusers discussed herein), an LED nightlight, a 
shine-through feature, a remote-use assembly (either with or 
without a docking station or transformer), and a coordinated 
emission of light, fragrance, and/or Sound. 
0150. In addition, a device according to our invention 
may include various other features that enhance or compli 
ment the visual, aural, or fragrant aspects of our invention, 
Such as, for example a fan, an adjustment mechanism for 
adjusting the rate of diffusion of an active material, louvers, 
and/or vents. Diffusers having Such features are known in 
the art and are disclosed in, for example, the 241 publica 
tion. It should be understood that any of the embodiments 
disclosed herein could be readily adapted to include these or 
other performance enhancing features. 
0151. While the present invention has been described 
with respect to what is at present considered to be the 
preferred embodiments, it is to be understood that the 
invention is not to be limited to the disclosed embodiments. 
To the contrary, the invention is intended to cover various 
modifications and equivalent arrangements within the spirit 
and scope of the appended claims. The scope of the follow 
ing claims is to be accorded the broadest interpretation so as 
to encompass all Such modifications and equivalent formu 
lations and functions. The diffuser of the present invention 
may be manufactured of commonly available materials, and 
may utilize readily available replacement cartridges in the 
operation thereof. The individual electrical elements 
employed are commonly available and known to one skilled 
in the art, although not in the configuration and arrangement 
of the present invention. 

INDUSTRIAL APPLICABILITY 

0152) Our invention makes advances in diffusers having 
emission of light, fragrance, and/or sound. In particular, the 
invention provides for control of light, fragrance, and/or 
Sound in a coordinated manner, thereby to achieve an overall 
desired effect in the condition of the area. 

We claim: 
1. An electrically operated diffuser, comprising: 
a housing having a compartment for receiving an active 

material; 

a plug disposed on said housing for connection of the 
diffuser to a power source: 

a heating element located in proximity to the compart 
ment of said housing, to heat an active material 
received in the compartment; and 

at least one light emitting diode disposed in said housing 
and serving as a light, 

wherein said heating element and said at least one light 
emitting diode are electrically connected to said plug. 

2. An electrically operated diffuser according to claim 1, 
wherein said at least one light emitting diode is electrically 
connected to said plug via a full-wave bridge circuit. 

3. An electrically operated diffuser according to claim 1, 
further comprising an actuator Switch for selectively acti 
Vating said at least one light emitting diode to illuminate. 
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4. An electrically operated diffuser according to claim 1, 
further comprising a transparent lens at least partially 
enclosing said at least one light emitting diode and providing 
an even light dispersion. 

5. An electrically operated diffuser according to claim 1, 
wherein power consumption of said heating element and 
said at least one light emitting diode combined, is at most 
tWO WattS. 

6. An electrically operated diffuser according to claim 1, 
wherein said heating element is a resistance heater. 

7. An electrically operated diffuser according to claim 1, 
further comprising an outlet formed in said housing for 
reception of a plug of an additional electrical appliance. 

8. An electrically operated diffuser according to claim 1, 
wherein said at least one light emitting diode has a luminous 
intensity rating of at least about 5000 mcd at 20 mA. 

9. An electrically operated diffuser according to claim 1, 
wherein when activated, said at least one light emitting 
diode provides minimal heat to an active material received 
in the compartment of said housing. 

10. An electrically operated diffuser according to claim 1, 
wherein said at least one light emitting diode serves as a 
nightlight. 

11. An electrically operated diffuser according to claim 1, 
wherein said at least one light emitting diode comprises a 
plurality of light emitting diodes. 

12. An electrically operated diffuser according to claim 
11, wherein said plurality of light emitting diodes comprises 
light emitting diodes of at least two different colors. 

13. An electrically operated diffuser according to claim 
12, further comprising a light controller for controlling the 
operation of said plurality of light emitting diodes. 

14. An electrically operated diffuser according to claim 
13, further comprising a fragrance controller for adjusting 
the rate at which the active material is diffused. 

15. An electrically operated diffuser according to claim 
14, wherein said fragrance controller and said light control 
ler communicate so as to work in Synchronization with each 
other. 

16. An electrically operated diffuser according to claim 
14, further comprising a processor for controlling the opera 
tion of said light controller to produce a predetermined 
presentation. 

17. An electrically operated diffuser according to claim 
16, further comprising a processor for controlling the opera 
tion of said fragrance controller to produce a predetermined 
presentation. 

18. An electrically operated diffuser according to claim 
17, wherein the predetermined presentation comprises at 
least one of (i) varying the rate at which the active material 
is diffused over the course of the presentation, and (ii) 
varying at least one of the color and intensity of at least one 
of said plurality of light emitting diodes over the course of 
the presentation. 

19. An electrically operated diffuser according to claim 
14, further comprising a programmable processor that 
allows a user to program the operation of the fragrance 
controller and light controller to control at least one of (i) the 
rate at which the active material is diffused over the course 
of the presentation, and (ii) at least one of the color and 
intensity of at least one of said plurality of light emitting 
diodes, to produce a desired presentation over a set period. 
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20. An electrically operated diffuser according to claim 
14, further comprising an acoustical generator for generating 
Sounds. 

21. An electrically operated diffuser according to claim 
20, further comprising (i) a memory for storing at least one 
audio file and (ii) a processor for causing said acoustical 
generator to generate Sounds in accordance with the at least 
one audio file. 

22. An electrically operated diffuser according to claim 
21, wherein said processor is programmable so as to allow 
a user to control said acoustical generator, said light con 
troller, and said fragrance controller to produce a predeter 
mined presentation over a set period of time. 

23. An electrically operated diffuser according to claim 1, 
further comprising a fragrance controller for adjusting the 
rate at which the active material is diffused. 

24. An electrically operated diffuser according to claim 1, 
further comprising an acoustical generator for generating 
Sounds. 

25. An electrically operated diffuser according to claim 1, 
said at least one light emitting diode being positioned at a 
back Surface of the compartment of said housing, such that 
when the active material is received in the compartment said 
at least one light emitting diode shines through the active 
material. 

26. An electrically operated diffuser according to claim 
25, said at least one light emitting diode being recessed in 
said housing to accommodate the active material in the 
compartment. 

27. An electrically operated diffuser according to claim 
25, said at least one light emitting diode comprising a 
plurality of light emitting diodes. 

28. An electrically operated diffuser according to claim 
27, wherein said plurality of light emitting diodes comprises 
light emitting diodes of at least two different colors. 

29. An electrically operated diffuser according to claim 
29, further comprising a light controller for controlling the 
operation of said plurality of light emitting diodes to vary at 
least one of the color and intensity of at least one of said 
plurality of light emitting diodes. 

30. An electrically operated diffuser according to claim 1, 
further comprising a remote-use assembly, said remote-use 
assembly comprising a Support member that Supports the 
diffuser on a Support Surface remote from a wall socket and 
a cord that supplies power to said plug of the diffuser from 
the wall socket. 

31. An electrically operated diffuser according to claim 
30, said Support member comprising a docking station that 
releasably holds the diffuser during use, wherein said cord 
transmits electrical energy from the wall Socket to said 
docking station to power the diffuser. 

32. An electrically operated diffuser according to claim 
31, said docking station comprising (i) a cradle for receiving 
and Supporting the diffuser during use and (ii) an electrical 
receptacle, electrically connected to said cord, for receiving 
said plug of the diffuser and Supplying power to the diffuser 
from said cord. 

33. An electrically operated diffuser according to claim 
32, said remote-use assembly further comprising a trans 
former/rectifier for converting alternating current from the 
wall socket to direct current, said cord transmitting the direct 
current to said receptacle to power the diffuser. 

34. An electrically operated diffuser according to claim 
30, said at least one light emitting diode shining through at 
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least one window in said housing to project an image in the 
shape of said at least one window onto a surface. 

35. An electrically operated diffuser according to claim 
34, further comprising a light controller for controlling the 
operation of said plurality of light emitting diodes. 

36. An electrically operated diffuser according to claim 1, 
said at least one light emitting diodeshining through at least 
one window in said housing to project an image in the shape 
of said at least one window onto a surface. 

37. An electrically operated diffuser according to claim 
36, further comprising a light controller for controlling the 
operation of said plurality of light emitting diodes. 

38. An electrically operated diffuser according to claim 1, 
further comprising at least one sensor chosen from the group 
consisting of light sensors, temperature sensors, sound sen 
sors, movement sensors, and fragrance sensors. 

39. An electrically operated diffuser, comprising: 
a housing having a compartment for receiving an active 

material; 

a plug disposed on said housing for connection of the 
diffuser to a power source: 

a resistance heater located in proximity to the compart 
ment of said housing, to heat an active material 
received in the compartment; 

at least one light emitting diode disposed in said housing 
and serving as a nightlight, said at least one light 
emitting diode having a luminous intensity rating of at 
least about 5000 mcd at 20 mA, 

wherein said resistance heater and said at least one light 
emitting diode are electrically connected to said plug, 
said at least one light emitting diode being electrically 
connected to said plug via a full-wave bridge circuit, 
and 

wherein when activated, said at least one light emitting 
diode provides minimal heat to an active material 
received in the compartment of said housing. 

40. An electrically operated diffuser system according to 
claim 39, further comprising an actuator Switch for selec 
tively activating said at least one light emitting diode to 
illuminate. 

41. An electrically operated diffuser system according to 
claim 39, wherein power consumption of said heating ele 
ment and said at least one light emitting diode combined, is 
at most tWO Watts. 

42. An electrically operated diffuser system according to 
claim 39, wherein said active material is contained in a 
replaceable cartridge. 

43. An electrically operated diffuser system according to 
claim 42, wherein said active material is an air freshener 
material. 

44. An electrically operated diffuser system according to 
claim 42, wherein said active material is an insect control 
material. 

45. An electrically operated diffuser system according to 
claim 39, wherein said at least one light emitting diode 
serves as a nightlight. 

46. An electrically operated diffuser system according to 
claim 39, wherein said at least one light emitting diode 
comprises a plurality of light emitting diodes. 
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47. An electrically operated diffuser according to claim 
46, wherein said plurality of light emitting diodes comprises 
light emitting diodes of at least two different colors. 

48. An electrically operated diffuser according to claim 
47, further comprising a light controller for controlling the 
operation of said plurality of light emitting diodes. 

49. An electrically operated diffuser according to claim 
48, further comprising a processor for controlling the opera 
tion of said light controller to produce a predetermined 
presentation. 

50. An electrically operated diffuser according to claim 
39, further comprising at least one sensor chosen from the 
group consisting of light sensors, temperature sensors, Sound 
sensors, movement sensors, and fragrance sensors. 

51. An electrically operated diffuser, comprising: 
a housing having a compartment for receiving an active 

material; 

a plug disposed on said housing for connection of the 
diffuser to a power source: 

a heating element located in proximity to the compart 
ment of said housing, to heat an active material 
received in the compartment; 

at least one light emitting diode disposed in said housing, 

wherein said heating element and said at least one light 
emitting diode are electrically connected to said plug, 
said at least one light emitting diode being positioned 
at a back Surface of the compartment of said housing, 
such that when the active material is received in the 
compartment said at least one light emitting diode 
shines through the active material; and 

a remote-use assembly, said remote-use assembly com 
prising a Support member that Supports the diffuser on 
a Support Surface remote from a wall socket, and a cord 
that supplies power to said plug of the diffuser from the 
wall socket. 

52. An electrically operated diffuser according to claim 
51, said Support member comprising a docking station that 
releasably holds the diffuser during use, wherein said cord 
transmits electrical energy from the wall Socket to said 
docking station to power the diffuser. 

53. An electrically operated diffuser according to claim 
52, said docking station comprising (i) a cradle for receiving 
and Supporting the diffuser during use and (ii) an electrical 
receptacle, electrically connected to said cord, for receiving 
said plug of the diffuser and Supplying power to the diffuser 
from said cord. 

54. An electrically operated diffuser according to claim 
53, said remote-use assembly further comprising a trans 
former/rectifier for converting alternating current from the 
wall socket to direct current, said cord transmitting the direct 
current to said receptacle to power the diffuser. 

55. An electrically operated diffuser according to claim 
51, said at least one light emitting diode comprising a 
plurality of light emitting diodes of at least two different 
colors. 

56. An electrically operated diffuser according to claim 
55, further comprising a light controller for controlling the 
operation of said plurality of light emitting diodes to vary at 
least one of the color and intensity of at least one of said 
plurality of light emitting diodes. 
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57. An electrically operated diffuser according to claim 
56, further comprising a fragrance controller for adjusting 
the rate at which the active material is diffused. 

58. An electrically operated diffuser according to claim 
57, further comprising an acoustical generator for generating 
Sounds. 

59. An electrically operated diffuser according to claim 
51, further comprising at least one sensor chosen from the 
group consisting of light sensors, temperature sensors, Sound 
sensors, movement sensors, and fragrance sensors. 

60. An electrically operated diffuser, comprising: 
a housing having a compartment for receiving a container 

of active material; 
a fragrance dispenser for dispensing the active material; 

and 

at least one light emitting diode disposed in said housing 
and shining through at least one window in said hous 
ing to project an image in the shape of said at least one 
window onto a Surface. 

61. An electrically operated diffuser according to claim 
60, further comprising a base coupled with said housing of 
the diffuser to support the diffuser on a support surface 
remote from a wall socket. 

62. An electrically operated diffuser according to claim 
61, further comprising a cord fixedly attached to the diffuser 
to supply energy to the diffuser from the remote wall socket. 

63. An electrically operated diffuser according to claim 
62, further comprising a transformer/rectifier for converting 
alternating current from the wall socket to direct current, 
said cord transmitting the direct current to said diffuser. 

64. An electrically operated diffuser according to claim 
60, said fragrance dispenser comprising an evaporative 
dispenser and including a heating element. 

65. An electrically operated diffuser according to claim 
60, said fragrance dispenser comprising an atomizing pump. 

66. An electrically operated diffuser according to claim 
60, wherein said at least one light emitting diode comprises 
a plurality of light emitting diodes. 

67. An electrically operated diffuser according to claim 
66, wherein said plurality of light emitting diodes comprises 
light emitting diodes of at least two different colors. 

68. An electrically operated diffuser according to claim 
67, further comprising a light controller for controlling the 
operation of said plurality of light emitting diodes. 

69. An electrically operated diffuser according to claim 
60, further comprising at least one sensor chosen from the 
group consisting of light sensors, temperature sensors, Sound 
sensors, movement sensors, and fragrance sensors. 

70. A system comprising: 
an electrically operated diffuser including a housing hav 

ing a compartment for receiving a container of active 
material, a fragrance dispenser for dispensing the active 
material, at least one light emitting diode disposed in 
said housing, and a plug for Supplying electrical energy 
to the diffuser; and 

a remote-use assembly comprising a docking station that 
releasably holds the diffuser during use and Supports 
the diffuser on a support surface remote from a wall 
Socket, and a cord that Supplies power to said plug of 
the diffuser from the wall socket, said docking station 
comprising (i) a cradle for receiving and Supporting the 
diffuser during use and (ii) an electrical receptacle, 

Exhibit 1005 - 34



US 2006/0237439 A1 

electrically connected to said cord, for receiving said 
plug of the diffuser and supplying power to the diffuser 
from said cord. 

71. An electrically operated diffuser, comprising: 
a housing having a compartment for receiving an active 

material; 
a heating element located in proximity to the compart 
ment of said housing, to heat an active material 
received in the compartment; 

at least one light emitting diode disposed in said housing 
and being positioned at a back Surface of the compart 
ment of said housing, Such that when the active mate 
rial is received in the compartment said at least one 
light emitting diodeshines through the active material. 
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72. An electrically operated diffuser according to claim 
71, wherein said at least one light emitting diode comprises 
a plurality of light emitting diodes. 

73. An electrically operated diffuser according to claim 
72, wherein said plurality of light emitting diodes comprises 
light emitting diodes of at least two different colors. 

74. An electrically operated diffuser according to claim 
73, further comprising a light controller for controlling the 
operation of said plurality of light emitting diodes. 

75. An electrically operated diffuser according to claim 
71, further comprising at least one sensor chosen from the 
group consisting of light sensors, temperature sensors, Sound 
sensors, movement sensors, and fragrance sensors. 

k k k k k 
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