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(57) ABSTRACT 

A fabric article treating device for dispensing bene?t com 
position to a fabric article treating appliance. The device 
includes a housing Which contains a reservoir, an energy 
harvesting system, an energy storing device, a ?uid handling 
system and a control unit. The reservoir contains a bene?t 
composition. The control unit is adapted to control dispens 
ing of bene?t composition from the device utilizing the ?uid 
handling system. The energy harvesting system is adapted to 
convert mechanical or thermal energy into electrical energy. 
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FABRIC ARTICLE TREATING DEVICE AND 
SYSTEM 

FIELD OF THE INVENTION 

[0001] The present invention relates to a fabric article 
treating device for use With a fabric article drying appliance, 
and more speci?cally to a unique fabric article treating 
device for dispensing a bene?t composition employing a 
self-contained housing and reservoir. 

BACKGROUND OF THE INVENTION 

[0002] Fabric article treating methods and/or apparatus 
have been evolving over the past tWenty years. An ongoing 
need exists to develop a fabric article treating method and/or 
apparatus, especially an in-home fabric article treating 
method and/or apparatus, that improves/enhances the depo 
sition of fabric article actives or bene?t agents on the fabric 
articles being treated as compared to the currently existing 
deposition methods and/or apparatus. To date, various dos 
ing devices have been utiliZed to distribute a bene?t agent 
onto fabric articles. One example of such a device, is a fabric 
softener ball, Wherein the ball contains a reservoir holding a 
certain amount of the bene?t agent to be dispensed onto the 
fabric articles While in a fabric article drying appliance. 
These devices typically have no interior sensors or electron 
ics to decide When to dispense the fabric article treating 
composition Moreover, due to the particularly high heat 
environment present in a fabric article drying appliance, 
devices that employ batteries to help poWer interior sensor 
or electronics have drawbacks, since the high heat environ 
ment of a dryer typically drains the batteries quickly of their 
charge and can even lead to destruction of the batteries in the 
device. As such, it Would be advantageous to provide a 
fabric article treating device Which can be inserted into a 
fabric article drying appliance, Wherein the fabric article 
treating device is adapted to dispense the bene?t composi 
tions to the fabric article in the fabric article drying appli 
ance at optimum times. 

SUMMARY OF THE INVENTION 

[0003] The present invention is directed to fabric article 
treating devices and fabric article treating systems. More 
particularly, the invention is directed to fabric article treating 
devices Which are capable of operating in a high temperature 
environment, such as a fabric article drying appliance, and 
contain the ability to dispense the bene?t compositions at the 
optimum time to the fabric articles in the fabric article 
drying appliance. 
[0004] One embodiment of the present invention is a 
fabric article treating device. The device comprises: a hous 
ing With at least one reservoir con?gured to contain bene?t 
composition; an energy harvesting system, Wherein the 
energy harvesting system is adapted to convert mechanical 
or thermal energy into electrical energy; an energy storing 
device, Wherein the energy storing device is adapted to store 
electrical energy from the energy harvesting system; a ?uid 
handling system, Wherein the ?uid handling system is 
adapted to transport bene?t composition from the reservoir 
to fabric in a fabric article drying appliance; and a control 
unit, Wherein the control unit is adapted to control dispens 
ing of bene?t composition from the device. 

[0005] Another embodiment of the present invention is a 
fabric article treating device. The device comprises: a hous 
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ing With at least one reservoir con?gured to contain bene?t 
composition; an energy storing device comprising a capaci 
tor; a ?uid handling system, Wherein the ?uid handling 
system is adapted to transport bene?t composition from the 
reservoir to fabric in a fabric article drying appliance; and a 
control unit, Wherein the control unit is adapted to control 
dispensing of bene?t composition from the device. 

[0006] Yet another embodiment of the present invention is 
method for treating a fabric article comprising delivering a 
bene?t composition from the fabric article treating device of 
claim 1. The method comprises drying the fabric article in a 
fabric article drying appliance. During the drying of the 
fabric article, a bene?t composition is delivered from the 
fabric article treating device to the fabric article. In addition, 
during the drying of the fabric article, electrical energy is 
harvested from mechanical or thermal energy and stored in 
the energy storing device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] While the speci?cation concludes With claims par 
ticularly pointing out and distinctly claiming the invention, 
it is believed that the same Will be better understood from the 
folloWing description taken in conjunction With the accom 
panying draWings in Which: 

[0008] FIG. 1 is a schematic illustration of an exemplary 
fabric article treating device according to a ?rst embodiment 
of the present invention; 

[0009] FIG. 2 is a schematic illustration of an exemplary 
fabric article treating device according to a second embodi 
ment of the present invention; 

[0010] FIG. 3 is a schematic illustration of an exemplary 
fabric article treating device according to a third embodi 
ment of the present invention; and 

[0011] FIG. 4 is a schematic illustration of an exemplary 
fabric article treating device according to a fourth embodi 
ment of the present invention. 

[0012] The embodiments set forth in the draWings are 
illustrative in nature and not intended to be limiting of the 
invention de?ned by the claims. Moreover, individual fea 
tures of the draWings and the invention Will be more fully 
apparent and understood in vieW of the detailed description. 

DETAILED DESCRIPTION 

[0013] Reference Will noW be made in detail to various 
embodiments of the invention, examples of Which are illus 
trated in the accompanying draWings, Wherein like numerals 
indicate similar elements throughout the vieWs. 

De?nitions 

[0014] All percentages, ratios and proportions herein are 
on a Weight basis unless otherWise indicated. Except as 
otherWise noted, all amounts including quantities, percent 
ages, portions, and proportions, are understood to be modi 
?ed by the Word “about”, and amounts are not intended to 
indicate signi?cant digits. Except as otherWise noted, the 
articles “a”, “an”, and “the” mean “one or more”. 

[0015] As used herein, “comprising” means that other 
steps and other ingredients Which do not affect the end result 
can be added. This term encompasses the terms “consisting 
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of’ and “consisting essentially of”. The compositions and 
methods/processes of the present invention can comprise, 
consist of, and consist essentially of the essential elements 
and limitations of the invention described herein, as Well as 
any of the additional or optional ingredients, components, 
steps, or limitations described herein. 

[0016] The phrase “fabric article treating system” as used 
herein means a fabric article treating device Which may be 
discrete in relation to the fabric article drying appliance 
and/ or a portion of it may be integrated into the fabric article 
drying appliance. 
[0017] “Fabric article” or “fabric” as used herein means 
any article that is customarily cleaned in a conventional 
laundry process or in a dry cleaning process. The term 
encompasses articles of fabric including, but not limited to, 
clothing, linen, drapery, clothing accessories, leather, ?oor 
coverings, sheets, toWels, rags, canvas, polymer structures, 
and the like. The term also encompasses other items made in 
Whole or in part of fabric material, such as tote bags, 
furniture covers, tarpons, shoes, and the like. 

[0018] As used herein, the term “bene?t composition” 
refers to a composition used to deliver a bene?t to a fabric 
or article. Non-limiting examples of materials and mixtures 
thereof Which can comprise the bene?t composition include: 
Water, softening agents, crispening agents, perfume, Water/ 
stain repellents, refreshing agents, antistatic agents, antimi 
crobic agents, durable press agents, Wrinkle resistance 
agents, odor resistance agents, abrasion resistance agents, 
solvents and combinations thereof. The bene?t composition 
may comprise a liquid, a poWder, a suspension, or a gas 
product, and/or a combination of such. In one embodiment, 
the bene?t composition includes a preservative. Various 
preservatives Which help maintain one or more properties of 
the bene?t composition are generally knoWn in the art and 
are suitable for use herein. One exemplary preservative is 
Dantoguard PlusTM (dimethylol-5,5-dimethlyhydantoin) 
commercially available from LonZa (Fair?eld, N.J., USA). 

[0019] FIG. 1 illustrates an exemplary fabric article treat 
ing device 5 according to one embodiment of the present 
invention. The fabric article treating device 5 comprises a 
housing 15, Wherein the housing comprises at least one 
reservoir 20 for containing a bene?t composition, an energy 
harvesting system 70, Wherein the energy harvesting system 
70 is adapted to convert mechanical or thermal energy into 
electrical energy; and an energy storing device 25, Wherein 
the energy storing device 25 is adapted to store electrical 
energy from the energy harvesting system 70. The device 5 
further comprises a ?uid handling system 50, Wherein the 
?uid handling system is adapted to transport the bene?t 
composition from the reservoir 20 to the laundry in the 
appliance. The device also comprises a control unit 30, 
Wherein the control unit is adapted to control dispensing of 
bene?t composition from the device. For example, in one 
exemplary embodiment, the controller determines the opti 
mum conditions at Which to dispense bene?t composition 
from the device. In another embodiment, the controller 
further activates the ?uid handling system to begin dispens 
ing the bene?t composition. 

[0020] In one exemplary embodiment, the device further 
comprises one or more sensors 40 in electrical communica 
tion With the control unit 30. One exemplary sensor com 
prises a temperature sensor, Which is adapted to determine 
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the temperature of the air Within the fabric article drying 
appliance. Another exemplary sensor comprises a humidity 
sensor, Which is adapted to detect the humidity in the air in 
the fabric article drying appliance. 

[0021] In one exemplary embodiment, the energy harvest 
ing system 70 comprises an electro-active polymer in elec 
trical communication With the energy storing device 25, 
Wherein the electro-active polymer is adapted to convert 
mechanical energy into electrical energy. United States 
Patent Application Publication US2004/0008853 discloses 
various electro-active polymer devices Which can be utiliZed 
in the present invention. The transformation betWeen elec 
trical and mechanical energy for the energy harvesting 
system is based on one or more active areas of the electro 
active polymer. Electro-active polymers are capable of con 
verting mechanical energy into electrical energy and vice 
versa. In some cases, an electro-active polymer may change 
electrical properties (for example, capacitance and resis 
tance) With changing mechanical strain. Materials suitable 
for uses in electro-active polymers in the energy harvesting 
system of the present invention may include any substan 
tially insulating polymer or rubber (or combinations thereof) 
that deforms in response to a electrostatic force or Whose 
deformation results in a change in electrical ?eld. Exemplary 
electro-active polymers include those disclosed in Us. 
Patent Application Publication US2004/0008853. Other 
exemplary materials suitable for use as electro-active poly 
mers include silicone elastomers, acrylic elastomers such as 
VHB4910 acrylic elastomer as produced by 3M Corp. of St. 
Paul, Minn., polyurethanes, thermoplastic elastomers, 
copolymers comprising PVDF, pressure-sensitive adhesives, 
?uoroelastomers, polymers comprising silicone and acrylic 
moieties, and the like. Polymers comprising silicone and 
acrylic moieties may include copolymers comprising sili 
cone and acrylic moieties, polymer blends comprising a 
silicone elastomer and an acrylic elastomer, for example. 

[0022] Materials used as an electro-active polymer may be 
selected based on one or more material properties such as 

high electrical breakdown strains, a loW modulus of elas 
ticity (for large or small deformations), a high dielectric 
constant, etc. 

[0023] As electro-active polymers of the present invention 
may de?ect at high strains, electrodes attached to the poly 
mer should also de?ect Without compromising mechanical 
or electrical performance. The electrodes are attached to the 
polymer to receive electrical energy from the polymer and 
transport the electrical energy to the energy harvesting 
system. Generally, electrodes suitable for use With the 
present invention may be of any shape or material provided 
that they are able to supply a suitable voltage to, or receive 
a suitable voltage from, an electro-active polymer. The 
voltage may be either constant or varying over time. In one 
embodiment, the electrodes adhere to the surface of a 
polymer. Electrodes adhering to the polymer in one exem 
plary embodiment are compliant and conform to the chang 
ing shape of the polymer. Correspondingly, the present 
invention may include compliant electrodes that conform to 
the shape of an electro-active polymer to Which they are 
attached. One skilled in the art Will appreciate that certain 
electrode materials may Work particularly Well With certain 
polymers, and may not Work Well for others. 

[0024] In one exemplary embodiment, the energy harvest 
ing system 70 further comprises an accentuation device. The 
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accentuation device is adapted to enhance the amount of 
mechanical energy that is applied to the electro-active poly 
mer. As one skilled in the art Will appreciate, various devices 
can be utiliZed to enhance the amount of mechanical energy 
that is applied to the electro-active polymer. For example, 
the accentuation device may comprise one or more stainless 
steel balls Which are adapted to move about in the housing 
and to enhance the amount of mechanical energy that is 
applied to the electro-active polymer. In one exemplary 
embodiment, the fabric article treating device is placed in 
the fabric article drying appliance With fabric articles to be 
dried. During the drying cycle, the fabric article treating 
device may be tumbled throughout the fabric article appli 
ance device. While not being limited to a theory, it is 
believed that the tumbling action Will cause the electro 
active polymer in the fabric article treating device to have a 
mechanical force imparted to it and as such generate elec 
trical energy. In one embodiment, the fabric article treating 
device comprise one or more accentuation devices in addi 
tion to the electro-active polymer. In one exemplary embodi 
ment, the accentuation device increases the mechanical 
force applied to the electro-active polymer. Other exemplary 
accentuation devices include, but are not limited to, mini 
hammers, beads, pellets, balls, and the like. 
[0025] In another exemplary embodiment, the energy har 
vesting system comprises a thermoelectric generator in 
electrical communication With the energy storing device. 
The thermoelectric generator is adapted to convert thermal 
energy into electrical energy. Typically, a thermoelectric 
generator converts heat directly into electricity With no 
moving parts. As heat moves from the hot air through the 
thermoelectric module, it causes electrical current to How. 
LoW poWer thermoelectric generators Work based on the 
thermoelectric principal and convert thermal energy directly 
into electrical energy. They can be utiliZed Wherever a 
temperature difference can be established, and provide a 
self-sufficient energy source. One exemplary thermoelectric 
generator utiliZes thin ?lm technology. Exemplary thermo 
electric generators Which may be utiliZed in the present 
invention are available from Thin Film Thermoelectric Gen 
erator Systems GmbH, of Hale, Germany. The ratio of heat 
How to current for a particular material is knoWn as the 
Peltier coef?cient. Its value is closely related to another 
intrinsic property, the Seebeck coef?cient. Thomson (Lord 
Calvin) established a relationship betWeen the Seebeck and 
Peltier coef?cients and predicted the third thermoelectric 
effect, the Thomson Effect. This effect relates to the heating 
or cooling in a single homogeneous conductor When a 
current passes along it in the presence of a temperature 
gradient. These three effects are connected to each other by 
a simple relationship S=H/T. 

[0026] When a thermal gradient, T, is applied to a solid, it 
Will be accompanied by an electric ?eld, V, in the opposite 
direction; this is knoWn as the Seebeck effect. The ratio V/T 
is de?ned as the Seebeck coef?cient (S), and it is expressed 
in volts per degree Kelvin, or more often microvolts per 
degree Kelvin uV/K. The metals best suited for thermoelec 
tric applications have maximum Seebeck coefficients of 
about 10 uV/K or less, giving generating ef?ciencies of 1% 
Which are uneconomical as a source of electric poWer, but 

enough to be used for temperature sensing, as thermo 
couples. Metal thermocouples, Which generate tens of 
microvolts per degree temperature difference, are very 
familiar temperature controlling sensors in domestic refrig 
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erators and central heating systems. Over the past feW years, 
there has been reneWed interest in the ?eld of thermoelec 
trics accompanied by the development of synthetic semi 
conductors that possess Seebeck coef?cients of hundreds of 
microvolts and provide a useful amount of electrical poWer. 

[0027] A thermoelectric generator is a heat engine Which 
utiliZes the electrons in the thermoelements as the Working 
?uid rather than a gas or vapor. A thermogenerator (TEG) 
consists of a p-type and n-type piece of thermoelectric 
material Which generates electric current upon exposure to a 
temperature difference. These pieces are arranged electri 
cally in series and thermally in parallel. By means of 
combining a p-type and n-type semiconductor, voltage and 
therefore electrical poWer are generated. Because the ther 
mopoWer, S, has the opposite sign for p-type and n-type 
materials, contributions from both pieces are added to nearly 
double the generator voltage as that of a single element. For 
an ef?cient energy conversion, high electrical and loW 
thermal conductivity, s and k, respectively are desired, in 
addition to a high thermopoWer. Exemplary thermogenera 
tors include loW poWer thermogenerators commercially 
available from Hi-Z Technology, Inc. of San Diego, Calif. 
under the model name HZ-2 Thermoelectric Module. 

[0028] In one exemplary embodiment, the energy storage 
device 25 comprises a capacitor. A capacitor has tWo termi 
nals and it is adapted to store electrons. Inside the capacitor, 
the terminals are connected to tWo metal plates separated by 
a dielectric. The dielectric can be air, paper, plastic or other 
material that does not conduct electricity and keeps the 
plates from touching each other. As one skilled in the art Will 
appreciate, the plate on the capacitor that attaches to the 
negative terminal of the energy harvesting system accepts 
electrons that are generated by the energy harvesting system 
70, alternatively, the plate on the capacitor that attaches to 
the positive terminal of the energy harvesting system 70 
loses electrons. 

[0029] In another exemplary embodiment, the energy stor 
ing device 25 comprises a high temperature battery. As one 
skilled in the art Will appreciate, a high temperature battery 
has been constructed to be able to adapt to extended tem 
perature ranges and harsh operating conditions. 

[0030] High temperature batteries may comprise lithium. 
Exemplary high temperature batteries include Model Nos. 
BR1225A, BR1632A, BR2330A, and BR2477A from Pana 
sonic Corporation of North America (Elgin, Ill.). These 
exemplary high temperature batteries have a Wide operation 
temperature range from —400 C. to approximately 125° C. 

[0031] In one exemplary embodiment as illustrated in 
FIG. 3, the ?uid handling system 50 comprises a pump 50 
and a noZZle 60, Wherein the pump 50 is adapted to 
discharge the bene?t composition to the laundry through the 
noZZle 60 and Wherein the pump 50 is in electrical commu 
nication With the energy storing device 25 and the control 
unit. Dispensing of the bene?t composition can be achieved 
using any suitable spraying device such as a hydraulic 
noZZle, sonic nebuliZer, pressure sWirl atomiZers, high pres 
sure fog noZZles or the like to deliver target particle siZe. 
Non-limiting examples of suitable noZZles include noZZles 
commercially available from Spray Systems, Inc. of 
Pomona, Calif. under the Model Nos. 850, 1050, 1250, 
1450, and 1650. Another suitable example of the noZZle is a 
pressure sWirl atomiZing noZZle made by Seaquist Perfect 
Dispensing, of Cary, Ill. under Model No. DU-38l3. 
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[0032] In another exemplary embodiment illustrated in 
FIG. 2, the ?uid handling system 50 comprises a valve 90 
and transfer medium 80, Wherein the valve is in electrical 
communication With the energy storing device 25 and the 
control unit 30, and Wherein the valve 90 is adapted to 
dispense the bene?t composition to the laundry through the 
transfer medium 80 Without utiliZing a pump. The transfer 
medium 80, in one exemplary embodiment comprises one or 
more porous members Which alloW the bene?t composition 
to permeate out aWay from the transfer medium to the fabric 
articles in the laundry device. Exemplary transfer mediums 
comprise a semi-permeable membrane, a Wicking layer or a 
soft foam structure. As one skilled in the art Will appreciate, 
any type of transfer medium may be utiliZed Which alloWs 
the bene?t composition to pass through the transfer medium 
to be dispensed to the fabric articles in the fabric article 
drying device. In another exemplary embodiment, the 
energy harvesting system 70 comprises a pieZo device Which 
is in electrical communication With the energy storing 
device. The pieZo device is adapted to convert mechanical 
energy into electrical energy and store the electrical energy 
in the energy storing device. One exemplary pieZo device is 
commercially available from PAR Technologies, LLC, 
located in Hampton, Va. 

[0033] In one exemplary embodiment, the device further 
comprises one or more sensors 40 in electrical communica 

tion With the control unit 30. In this embodiment, the sensors 
40 are adapted to provide information relating to conditions 
in the appliance to the control unit 30 to help aid the control 
unit 30 to determine When the optimum conditions exist to 
dispense the bene?t composition to the fabric articles in the 
fabric article drying appliance. Non-limiting examples of 
sensors include a motion sensor, a humidity sensor, and/or a 
temperature sensor. For example, a humidity sensor in 
communication With the control unit may be used to control 
the amount of composition being dispensed from the device 
and also may be utiliZed to determine the proper environ 
mental conditions during an operational cycle in Which the 
dispensing event should take place. In one exemplary 
embodiment, the humidity sensor may also be used to 
maintain a speci?c humidity by controlling the dispensing of 
the bene?t composition such that optimum de-Wrinkling 
and/or other bene?ts are achieved. Many different types of 
humidity sensors could be used in conjunction With the 
present invention, including variable conductivity sensors. 
One such sensor is manufactured by HoneyWell, of Freeport, 
Ill. under the Model No. HIH-36l0-00l, although any of the 
HIH-36l0 series may be used. Another exemplary sensor 
that may be utiliZed in the present invention is a temperature 
sensor. One exemplary temperature sensor outputs an analog 
or digital signal along the electrical conductor that leads 
back to the control unit. The control unit may comprise 
instructions that determine When the optimum time is to 
dispense the bene?t composition to the fabric articles in the 
drying appliance. 

[0034] In one exemplary embodiment, the housing 15 
comprises a second reservoir for containing an additional 
bene?t composition. In this embodiment, the additional 
bene?t composition may have the same or different compo 
sition from the ?rst bene?t composition. For example, in one 
embodiment, the additional bene?t composition may contain 
aroma ?nishing agents, such as fragrances and other actives 
that are applied late in the operational drying cycle, Whereas 
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the other bene?t composition may comprise softening or 
crispening agents Which are applied earlier in the operational 
drying cycle. 

[0035] Another exemplary embodiment of the present 
invention is illustrated in FIG. 3. In this embodiment, the 
fabric article treating device 105 comprises a housing 15 
Which is adapted to contain a reservoir 20, an energy storing 
device 25 a logic control system 30, one or more sensors 40 
and a ?uid handling system 50 (pump). The reservoir 20 is 
adapted to contain a bene?t composition. The ?uid handling 
system 50 is adapted to transport the bene?t composition 
from the reservoir to fabric articles in the fabric article 
drying appliance. The control unit is adapted to determine an 
optimum time in Which to dispense the bene?t composition 
to the laundry through the ?uid handling system. In this 
embodiment, the energy storing device may comprise a 
rechargeable energy device, or a non-rechargeable energy 
device. Exemplary energy storing devices comprise high 
temperature batteries and capacitors. In the rechargeable 
embodiment, the device 105 may further comprise a charg 
ing terminal 108. The charging terminal is in electrical 
communication With the energy storing device and is 
adapted to receive electrical current from an outside source 
of the device 105 and transfer that electrical energy to the 
energy storing device 25. One skilled in the art Will appre 
ciate that any means knoWn to charge the energy storing 
device may be utiliZed. For example, a poWer cord may plug 
into the charging terminal 108 of the device 105. In another 
exemplary embodiment, the charging terminal 108 may 
comprise inductive charging technology and the energy 
storing device may be charged inductively Without a direct 
physical connection betWeen the charging terminals and an 
external poWer source. One exemplary embodiment is 
depicted in FIG. 4, in Where the device 105 can be placed in 
an inductive charging base 115 Which is adapted to charge 
the energy storing device 105 Without a direct physical 
connection betWeen the charging terminal and the charging 
base. This embodiment minimiZes the potential for electrical 
shock or other haZardous issues regarding electricity since 
the device may be utiliZed in close proximity to Water. 

[0036] In one embodiment of the present invention, the 
housing 15 comprises a sealable opening 10, Wherein the 
opening 10 is adapted to alloW the user to ?ll the reservoir 
20 With a bene?t composition. In another alternative 
embodiment, the reservoir 20 is removable from the device 
105. In this embodiment, the reservoir may be re?lled, or the 
user can just insert neW reservoirs containing bene?t com 
positions into the device 105. 

[0037] In one alternative embodiment as illustrated in 
FIG. 4, the device 5 further comprises a docking station 115, 
Wherein the docking station 115 is adapted to hold at least a 
portion of the housing and to recharge the energy storage 
device 25. In addition, the docking station 115 may be 
adapted to re?ll the reservoir 20 When depleted of the bene?t 
composition. 

[0038] As noted above, the device 5 may comprise a logic 
control unit 30. In one embodiment, the controller may be a 
microcontroller. A suitable microcontroller is manufactured 
by MicroChip, of Chandler, AriZ. under the Part No. PICI 
6LS876-04/P. HoWever, other microcontrollers made by 
different manufacturers could also easily be used. In one 
exemplary embodiment, the microcontroller includes on 
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board random access memory (RAM), and on-board read 
only memory (ROM), Which comprises electrically pro 
grammable nonvolatile memory elements, as Well as on 
board input and output lines for analog and digital signals. 
The controller may also be used With a crystal clock oscil 
lator, although an RC circuit could be used instead of a clock 
circuit, if desired. The clock circuit provides timing of the 
clock as necessary to operate the controller. In one embodi 
ment, the controller comprises a port that can be interfaced 
to an optional programming interface using a communica 
tion link, such as an RS-232 communication link. This port 
alloWs the user to alter the program information of the 
controller, such as dispensing options, etc. 

[0039] One skilled in the art Will appreciate that the 
controller can be any type of microprocessor or microcon 
troller circuit commercially available, either With or Without 
on-board RAM, ROM or digital and analog input/output 
(I/O). Moreover, a sequential processor may be used to 
control the fabric article treating device 5, or alternatively, a 
parallel processor architecture or logic state machine archi 
tecture could be used. Furthermore, the controller 30 may be 
integrated into an Application Speci?c Integrated Circuit 
(ASIC) containing many other logic elements that could be 
used for various functions, as desired, such functions being 
optional dependent upon the model of the fabric article 
treating devices that Will be sold to a consumer. To change 
model features, the manufacturer need only program the 
ASIC or the on-board RAM of the controller according to 
the special parameters of that particular model, While using 
the same hardWare for each of the units. It Will also be 
understood that discreet digital logic could be used instead 
of any type of microprocessor or microcontroller unit, or 
analog control circuitry could be used along With voltage 
comparators and analog timers, to control the timing events 
and to make decisions based on input levels in the various 
sensors that are provided With the fabric article treating 
device. 

[0040] It Will be understood that the present invention can 
be readily used in other types of fabric article drying 
appliances, and is not limited solely to clothes “dryers”. In 
the context of this patent document, the terms “dryer” or 
“drying apparatus” or “fabric article drying appliance” 
include apparatuses that may or may not perform a true 
drying function, but may involve treating fabric Without 
attempting to literally dry the fabric itself. As noted above, 
the term “dryer” or “drying apparatus” or “fabric article 
drying appliance” may include a “dry cleaning” process or 
apparatus, Which may or may not literally involve the step 
of drying. The term “fabric article drying appliance” as used 
herein, also refers to any fabric treating apparatus that 
utiliZes moving air directly upon one or more fabric articles, 
a non-limiting example of Which includes a clothes dryer 
and modi?cations thereof. Such apparatuses include both 
domestic and commercial drying units used in dWellings, 
laundromats, hotels, and/or industrial settings. In addition, it 
should be noted that some drying appliances include a 
drying chamber (or “drum”) that does not literally move or 
rotate While the drying appliance is applied to the drying 
cycle. Some such dryers use moving air that passes through 
the drying chamber, and the chamber does not move While 
the drying cycle occurs. Such an example dryer has a door 
or other type of access cover that alloWs a person to insert 
the clothing to be dried into the chamber. In many cases, the 
person hangs the clothes on some type of upper rod Within 
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the drying chamber. Once that has been done, the door or 
access cover is closed, and the dryer can begin its drying 
function. Dispensing of a bene?t composition can take place 
Within such a unit, hoWever, care should be taken to ensure 
that the bene?t composition becomes Well dispensed Within 
the drying chamber, so that certain fabric items do not 
receive a very large concentration of the bene?t composition 
While other fabric articles receive very little of the bene?t 
composition. 
[0041] All documents cited in the detailed description of 
the invention are, in relevant part, incorporated herein by 
reference; a citation of any document is not to be construed 
as an admission that it is prior art With respect to the present 
invention. 

[0042] While particular embodiments of the present 
invention have been illustrated and described, it Would be 
obvious to those skilled in the art that various other changes 
and modi?cations can be made Without departing from the 
spirit and broad scope of the invention. It is therefore 
intended to cover in the appended claims all such changes 
and modi?cations that are Within the scope of this invention. 

What is claimed is: 
1. A fabric article treating device comprising: 

a housing With at least one reservoir con?gured to contain 
bene?t composition; 

an energy harvesting system, Wherein the energy harvest 
ing system is adapted to convert mechanical or thermal 
energy into electrical energy; 

an energy storing device, Wherein the energy storing 
device is adapted to store electrical energy from the 
energy harvesting system; 

a ?uid handling system, Wherein the ?uid handling system 
is adapted to transport bene?t composition from the 
reservoir to fabric in a fabric article drying appliance; 

and a control unit, Wherein the control unit is adapted to 
control dispensing of bene?t composition from the 
device. 

2. The device of claim 1, Wherein the energy harvesting 
system comprises an electro-active polymer in electrical 
communication With the energy storing device, Wherein the 
electro-active polymer is adapted to convert mechanical 
energy into electrical energy. 

3. The device of claim 1, Wherein the energy storing 
device comprises a capacitor. 

4. The device of claim 1, Wherein the energy storing 
device comprises a high temperature battery. 

5. The device of claim 1, Wherein the energy harvesting 
system comprises a thermoelectric generator in electrical 
communication With the energy storing device, Wherein the 
thermoelectric generator is adapted to convert thermal 
energy into electrical energy. 

6. The device of claim 1, Wherein the ?uid handling 
system comprises a pump and a noZZle, Wherein the pump 
is adapted to discharge bene?t composition to fabric through 
the noZZle; and Wherein the pump is in electrical commu 
nication With the energy storing device and the control unit. 

7. The device of claim 1, Wherein the ?uid handling 
system comprises a valve and transfer medium, Wherein the 
valve is in electrical communication With the energy storing 
device and the control unit; and Wherein the valve is adapted 
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to dispense bene?t composition to fabric through the transfer 
medium Without utilizing a pump. 

8. The device of claim 1, Wherein the reservoir is adapted 
to contain from about 20 to about 500 milliliters of bene?t 
composition. 

9. The device of claim 1, Wherein the energy harvesting 
system comprises a pieZo device in electrical communica 
tion With the energy storing device, Wherein the pieZo device 
is adapted to convert mechanical energy into electrical 
energy and store the electrical energy in the energy storing 
device. 

10. The device of claim 1, further comprising one or more 
sensors in electrical communication With the control unit, 
Wherein the sensors are adapted to provide information 
relating to at least one condition in the appliance to the 
control unit, and Wherein the information is utiliZed at least 
in part to control dispensing of bene?t composition from the 
device 

11. The device of claim 10, Wherein at least one of the 
sensors comprises a temperature sensor. 

12. The device of claim 10, Wherein at least one of the 
sensors comprises a humidity sensor. 

13. The device of claim 1, Wherein the housing comprises 
a second reservoir con?gured to contain additional bene?t 
composition. 

14. The device of claim 1, Wherein the control unit is 
con?gured to send a signal to the ?uid handling system to 
dispense bene?t composition at a predetermined condition. 

15. A fabric article treating device comprising: 

a housing With at least one reservoir con?gured to contain 
bene?t composition; 

a high temperature energy storing device comprising a 
capacitor; 

a ?uid handling system, Wherein the ?uid handling system 
is adapted to transport bene?t composition from the 
reservoir to fabric in a fabric article drying appliance; 

and a control unit, Wherein the control unit is adapted to 
control dispensing of bene?t composition from the 
device. 
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16. The device of claim 15, Wherein the ?uid handling 
system comprises a pump and a noZZle, Wherein the pump 
is adapted to discharge bene?t composition to fabric through 
the noZZle; and Wherein the pump is in electrical commu 
nication With the capacitor and the control unit. 

17. The device of claim 15, Wherein the ?uid handling 
system comprises a valve and transfer medium, Wherein the 
valve is in electrical communication With the capacitor and 
the control unit; and Wherein the valve is adapted to dispense 
bene?t composition to fabric through the transfer medium 
Without utiliZing a pump. 

18. The device of claim 1, Wherein the housing comprises 
a sealable opening adapted to alloW a user to ?ll the reservoir 
With a bene?t composition. 

19. The device of claim 15, Wherein the housing com 
prises a sealable opening adapted to alloW a user to ?ll the 
reservoir With a bene?t composition. 

20. The device of claim 15, further comprising a docking 
station, Wherein the docking station is adapted to hold the 
housing and to recharge the high temperature energy storing 
device. 

21. The device of claim 2, Wherein the energy harvesting 
system further comprises an accentuation device, Wherein 
the accentuation device is con?gured to increase the 
mechanical energy applied. 

22. A method for treating a fabric article comprising 
delivering a bene?t composition from the fabric article 
treating device of claim 1, the method comprising: 

drying the fabric article in a fabric article drying appli 
ance; 

during the drying of the fabric article in the fabric article 
drying appliance, delivering a bene?t composition from 
the fabric article treating device to the fabric article; 
and 

during the drying of the fabric article in the fabric article 
drying appliance, harvesting electrical energy from 
mechanical or thermal energy and storing the electrical 
energy in the energy storing device. 

* * * * * 


