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(57) ABSTRACT 

A system and method for optimizing performance of a 
consumer appliance, including: a consumer appliance; a 
Work piece identi?er; a director in communication With the 
consumer appliance; a data store in communication With the 
director; an identi?cation device in communication With the 
director; and an optimization module in communication With 
the director, having executable instructions for determining 
optimized operating conditions of the consumer appliance. 
One exemplary embodiment is a method of optimizing 
processing conditions based on environmental conditions. 
The method comprises the steps of providing a consumer 
appliance having one or more sensors in communication 
With a director and sensing one or more environmental 
conditions from the sensors. The sensors might then com 
municate the environmental conditions to the director and to 
an optimization module in communication With the director. 
Finally, the optimization module might be con?gured to 
optimize the processing conditions based on the environ 
mental conditions. 
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METHOD AND SYSTEM FOR OPTIMIZING 
PERFORMANCE OF CONSUMER APPLIANCES 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of Appli 
cation Ser. No. 09/593,172, Which Was ?led on Jun. 13, 
2000. 

TECHNICAL FIELD 

[0002] The present invention relates generally to optimiZ 
ing the performance and convenience of consumer appli 
ances, and more speci?cally to unique methods and systems 
for optimizing the ease of use and performance of consumer 
appliances such as a Washing machine, a clothes dryer, an 
iron and an automated pet food dispenser. 

BACKGROUND OF THE INVENTION 

[0003] The virtual explosion of technical advances in 
microelectronics, digital computers and softWare have 
changed and continue to change the face of modern society. 
In fact, these technological advances have become so impor 
tant and pervasive that this explosion is sometimes referred 
to as “the information revolution.” Through telephone lines, 
netWorks, satellite and other Wireless communications and 
the like, information and resources are ever increasingly 
being accessed and shared. 

[0004] Today, the majority of consumers are unnecessarily 
burdened With their laundry care and implementation and 
use of other consumer appliances. For example, the average 
consumer spends countless dollars and time to discover the 
most appropriate Way to handle their laundry care needs. In 
some cases, a fortunate consumer Will have a friend or 

parent that has gone through years of laundry care Who can 
share their best methods for optimal cleaning and stain 
removal. HoWever, this typical Word of mouth information 
is subject to spotty availability, faulty memories and may 
have no scienti?c basis. In addition, reading articles in 
magaZines or reading labels in the supermarket can be time 
consuming and inef?cient to meet the consumers need. The 
consumer may spend unnecessary money trying to discover 
the best product and/or treatment process for their laundry. 

[0005] Currently, tips and advice for laundry, dish Washing 
and other cleaning tasks are not reliable or convenient. At 
least four typical sources of information exist. First, as 
mentioned, information on the best method of cleaning may 
be passed along by Word of mouth. Older children often ask 
advice of their parents. Adults typically ask trusted friends. 
A second source of cleaning information comes from prod 
uct labels, magaZines, neWspapers and books. Written infor 
mation from reliable resources is likely more scienti?c and 
not subject to memory loss. HoWever, availability, depth of 
information and convenience are still issues. A more reliable 
and available source of information is the product label. 
Labels, hoWever, are typically very small, and usually 
contain only essential information. The label directions are 
also generally designed to provide the broadest coverage of 
use. More details can be provided by articles, but they must 
be identi?ed, read, cut out and organiZed by the consumer. 
Most Wash areas can become Wet or damp and are not 
conducive to convenient and long term maintenance of 
usable Written materials. Books are likely kept in separate 
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rooms and require familiarity With the subject context, in 
order to be used effectively. Furthermore, printed materials 
can quickly become dated, as neW fabrics come to market. 
Finally, databases and the Internet are available for cleaning 
information. HoWever, desktop computers typically needed 
to access such information usually are not located in Wash 
ing areas due to the typical hostile environment (dust, 
moisture, cleaning products and the like). 

[0006] In addition, it is the general nature of humans to 
learn through trial and error. Whether it is cooking, ironing 
or loading a dishWasher, consumers typically experiment to 
determine our favorite pattern of operation. Task regiments 
are typically remembered by consumers due to the repetition 
or because the instructions are Written doWn. Usually the 
perceived importance or enjoyment of the task determines 
the details of the instructions. For example, a cook Will make 
elaborate notes on a recipe that is Well liked. On the other 
hand, chores like cleaning rarely have instructions, beyond 
a product label. Although consumers are not motivated to 
Write doWn cleaning instructions, frustration can result When 
a neWly discovered techniques is forgotten. 

[0007] With the groWing advance of the “information 
revolution”, there is a need to improve the quality, quantity 
and efficiencies of methods and systems for optimiZing the 
performance of consumer appliances. 

SUMMARY OF THE INVENTION 

[0008] Accordingly, it is an object of the present invention 
to provide novel methods and systems for optimiZing use 
ability and performance of consumer appliances. It is 
another and much more speci?c exemplary object of the 
invention to provide novel methods and systems for laun 
dering identi?able items of clothing. These and additional 
objects and advantages are provided by the methods and 
systems of the present invention. 

[0009] One embodiment of the present invention is a 
method of optimiZing processing conditions based on envi 
ronmental conditions and/or soiled article characteristics 
derived from one or more soiled articles to be laundered. The 
method comprises the steps of providing a consumer appli 
ance having one or more sensors in communication With a 

director and sensing one or more environmental conditions 
and/or sensing one or more soiled article characteristics 
derived from one or more soiled articles present in the 
Washing machine from the sensors. The sensors might then 
communicate the environmental conditions and/or soiled 
article characteristics to the director and to an optimiZation 
module in communication With the director. Finally, the 
optimiZation module might be con?gured to optimiZe the 
processing conditions based on the environmental condi 
tions and/or the soiled article characteristics. 

[0010] Yet another embodiment of the invention is a 
method of optimiZing processing conditions based on envi 
ronmental conditions. The method comprises the steps of 
providing a Washing machine having a director having a 
communication link to a data store. The director might then 
retrieve one or more environmental conditions from the data 
store and provide the conditions to an optimiZation module 
in communication With the director. The optimiZation mod 
ule might then optimiZe the processing conditions based on 
the environmental conditions. 
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[0011] Another aspect of the present invention is a method 
of collecting data. The method comprises the steps of 
providing an identi?cation device, a Work piece identi?er 
and a director in communication With a consumer appliance 
and also providing a communications link betWeen the 
director and an external data store. Next, each Work piece 
item to be processed by the consumer appliance is identi?ed 
and one or more processing factors corresponding to each of 
the identi?ed Work piece items might be retrieved. The 
director might then upload each identi?ed Work piece item 
and processing factor to the external data store, Wherein the 
external data store is con?gured to collect data from at least 
one consumer appliance. 

[0012] A further non-limiting embodiment of the present 
invention is a method of providing automatic reordering of 
laundering compositions. The method comprises the steps of 
providing an inventory module and a director in communi 
cation With a consumer appliance. The consumer appliance 
might also further comprise a detergent dispenser having an 
inventory of laundering compositions Which might be moni 
tored by a sensor in communication With the director. A 
communications link may be provided betWeen the inven 
tory module and an external data store con?gured to com 
municate With the inventory module, Wherein the inventory 
module is con?gured to transmit an order of a quantity of 
laundering compositions to the external data store upon the 
sensor sensing that the inventory of laundering compositions 
has reached a predetermined level. 

[0013] Yet another embodiment of the present invention is 
a method of optimiZing the processing of one or more Work 
piece items by a consumer appliance. The method comprises 
the steps of providing an identi?cation device, a Work piece 
identi?er, a data store and a director in communication With 
a consumer appliance. Next, each Work piece item to be 
processed by the consumer appliance might be identi?ed and 
one or more processing factors corresponding to each of the 
identi?ed Work piece items might be retrieved from a data 
store. A user might then be alloWed to set a desired condi 
tioning and the system might optimiZe the processing con 
ditions corresponding to the processing factors and the 
desired conditioning set by the user. 

[0014] Still other objects, advantages and novel features of 
the present invention Will become apparent to those skilled 
in the art from the folloWing detailed description, Which 
present, by Way of illustration, various exemplary modes 
contemplated for carrying out the invention. As Will be 
realiZed, the invention is capable of other different aspects 
and objects all Without departing from the invention. 
Accordingly, the objects, advantages, aspects, draWings and 
descriptions are illustrative in nature and not restrictive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] While the speci?cation concludes With claims par 
ticularly pointing out and distinctly claiming the present 
invention, it is believed that the same Will be understood 
from the folloWing description taken in conjunction With the 
accompanying draWings in Which: 

[0016] FIG. 1 is a schematic illustration of a system for 
optimiZing performance of a consumer appliance according 
to the present invention; 

[0017] FIG. 2 is a schematic illustration of a system for 
laundering clothes according to the present invention; 
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[0018] FIG. 3 depicts an exemplary ?oWchart of a method 
of laundering clothes according to the present invention; 

[0019] FIG. 4 depicts another exemplary ?oWchart of a 
method of laundering clothes according to the present inven 
tion; 
[0020] FIG. 5 is a schematic illustration of a item of 
clothing to be laundered according to the present invention; 

[0021] FIG. 6 is a plan vieW schematic illustration of a 
system for laundering clothes according to the present 
invention; and 

[0022] FIG. 7 depicts a ?oWchart of a method of laun 
dering clothes according to the present invention; 

[0023] FIG. 8 is a schematic illustration of a system for 
drying clothes according to the present invention; 

[0024] FIG. 9 is a schematic illustration of a system for 
ironing clothes according to the present invention; 

[0025] FIG. 10 depicts a ?oWchart of a method of ironing 
clothes according to the present invention; 

[0026] FIG. 11 is a schematic illustration of a system for 
pet feeding according to the present invention; 

[0027] FIG. 12 depicts a ?oWchart of a method of feeding 
pets according to the present invention; 

[0028] FIG. 13 is a schematic illustration of a system for 
treating items according to the present invention; and 

[0029] FIG. 14 depicts a ?owchart of a method of treating 
items according to the present invention. 

DETAILED DESCRIPTION OF THE 
EXEMPLARY EMBODIMENTS 

[0030] Reference Will noW be made in detail to various 
embodiments of the invention, various examples of Which 
are illustrated in the accompanying draWings, Wherein like 
numerals indicate corresponding elements throughout the 
views. 

[0031] One aspect of the present invention, depicted in 
FIG. 1, is the system 800 for optimiZing the processing of 
one or more Work piece items by a consumer appliance, 
comprising: a consumer appliance 802; a director 804 in 
communication With the consumer appliance 802; a data 
store 806 in communication With the director 804; an 
identi?cation device 808 in communication With the director 
804; a Work piece identi?er 810; and an optimiZation 
module 812 in communication With the director 804, 
Wherein the optimiZation module 812 comprises executable 
instructions for determining optimiZed process conditions of 
the consumer appliance 802. 

[0032] One exemplary embodiment of the present inven 
tion is schematically illustrated in FIG. 2 Which depicts a 
consumer appliance system 20 for laundering clothes in 
accordance With one aspect of the present invention. The 
system 20 is shoWn as preferably comprising a Washing 
machine 22 as the exemplary consumer appliance, a director 
25 in communication With the Washing machine 22, a user 
interface 28, a data store 34, an identi?cation device 40, and 
a optimiZation module 31 as Will be further described herein. 
The optimiZation module 31, for example, Would likely 
preferably comprise a set of executable instructions such as 
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in the form of software, routines, programs, algorithms, 
code, logic and the like, Which Would, inter alia, facilitate the 
determination of optimized operating conditions of the 
Washing machine. 

[0033] In one embodiment, the optimization module 31 is 
preferably provided in communication, such as via a token 
ring, Ethernet, telephone modem connection, radio or micro 
Wave connection, parallel cables, serial cables, telephone 
lines, universal serial bus “USB”, FireWire, Bluetooth, ?ber 
optics, infrared “IR”, radio frequency “RF” and the like, or 
combinations thereof With the data store 34 and the user 
interface 28. The optimiZation module may be integrated 
into the consumer appliance, or in an alternative embodi 
ment be hosted or housed on a remote device. Remote 
devices may include other consumer appliances, a personal 
computer, or an external server located someWhere on the 
Internet. 

[0034] In one embodiment, the user interface 28 might 
comprise a computer, a personal digital assistant (PDA), a 

device With Wireless application protocol programs such as cell phone, auto computer or PDA, interactive TV, 

or an Internet appliance, or the like. User interface 28 alloWs 
the user to interact With the laundering system 20 and, as Will 
be understood, can take any of a virtually unlimited number 
of alternative and/or audio, visual and/or other communica 
tive forms. In an exemplary embodiment, the user interface 
28 may comprise a computer system comprising a CPU, 
memory, a visual display device and an input means. Pre 
ferred input means comprise a keyboard or mouse or other 
means of input such as speech recognition and/or visual 
input utiliZing a video camera. In the illustrated embodi 
ment, the user interface 28 might comprise a computer 
connected to the Internet through a communication link 38 
and running a Web broWser such as Internet Explorer from 
Microsoft Corp. or Netscape Navigator from Netscape Com 
munications Corp. 

[0035] A Washing machine 22 of this example can be a 
standard Washing machine knoWn to one skilled in the art. 
In one embodiment of the present invention, the system 20 
is integrated into the Washing machine 22. In another 
embodiment, the system 20 is separate from the Washing 
machine 22. It should be understood that in either embodi 
ment, the system 20, generally speaking, comprises a plu 
rality of components that might each comprise a set of 
executable instructions such as in the form of softWare, 
routines, programs, algorithms, code, logic and the like. 
Moreover, the system 20 might further comprise data stored 
in a data store that contains information relating to process 
ing and otherWise cleaning or laundering clothing or other 
Work items, Where information is contemplated to mean 
data, executable instructions and the like. In a non-limiting 
embodiment of the present invention, it is contemplated that 
the information stored in a data store of the system 20 might 
be updated from time to time. In one embodiment, a con 
sumer appliance might comprise a compact disk (CD) drive, 
such that a customer service representative of company 
associated With the consumer appliance might send a CD 
having updated information retrievable by the consumer 
appliance. In another embodiment, the consumer appliance 
might be in communication With an external data store that 
might be updated by a customer service representative of 
company associated With the consumer appliance. Any 
consumer appliance in communication With the data store 
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might be con?gured to retrieve the updated information such 
as neW executable instructions and/or data. It should be 
recogniZed that these are only tWo of many possible Ways to 
update and recon?gure the information associated With a 
consumer appliance. 

[0036] The present invention contemplates identifying 
particular items of clothing. In one embodiment, the items of 
clothing to be laundered have an Work piece identi?er such 
as an identi?cation tag or clothing identi?er Which com 
prises an identi?cation means knoWn to one skilled in the 
art. Such identi?cation tags, for example, might comprise 
any combination of bar codes, radio frequency identi?cation 
tags, data, chips, smart cards and the like. In particular, in an 
exemplary embodiment of the present invention, and as Will 
be discussed in more detail, the items of clothing might 
comprise a Radio Frequency Identi?cation (RF ID) tag that 
might alloW the clothing to be recogniZed by an identi?ca 
tion device 40. The identi?cation device 40 might transmit 
the identi?cation to a director 25 Which might then search a 
data store, such as an external data store 36 for information 
relating to the identi?ed clothing item. In an alternate 
embodiment, information relating to the particular item of 
clothing, such as the clothing’s fabric composition may be 
stored directly on the tag and read by the identi?cation 
device 40. In either embodiment, it should be recogniZed 
that additional information relating the item of clothing 
could be added to the item’s identi?cation. For example and 
as Will be further discussed, a Washing history record could 
be developed for each item of clothing and subsequently 
added to the tag or added at the external data store. 

[0037] In one embodiment of the present invention, the 
identi?cation device 40 comprises a bar code scanner. Vari 
ous bar code scanners are knoWn to one skilled in the art and 

include 1) pen type readers and laser scanners, 2) CCD 
readers and 3) camera based readers. Pen type readers 
include a light source and a photo diode that are placed next 
to each other in the tip of a pen or Wand. To read a bar code, 
the user passes the tip of the pen across the bars and the 
photo diode measures the intensity of the light re?ected back 
from the light source and generates a Waveform that is used 
to measure the Widths of the bars and spaces in the bar code. 
Dark bars in the bar code absorb light and White spaces 
re?ect light so that the voltage Waveform generated by the 
photo diode is an exact duplicate of the bar and space pattern 
in the bar code. This Waveform is decoded by the scanner. 
Laser scanners Work the same Way as pen type readers 
except that they use a laser beam as the light source and 
typically employ either a reciprocating mirror or a rotating 
prism to scan the laser beam back and forth across the bar 
code. As With the pen type reader, a photo diode is used to 
measure the intensity of the light re?ected back from the bar 
code. In both pen readers and laser scanners, the light 
emitted by the reader is tuned to a speci?c frequency and the 
photo diode is designed to detect only this same frequency 
light. Pen type readers and laser scanners can be purchased 
With different resolutions to enable them to read bar codes of 
different siZes. The scanner resolution is measured by the 
siZe of the dot of light emitted by the reader. CCD (Charge 
Coupled Device) readers use an array of hundreds of tiny 
light sensors lined up in a roW in the head of the reader. Each 
sensor can be thought of as a single photo diode that 
measures the intensity of the light immediately in front of it. 
Each individual light sensor in the CCD reader is extremely 
small and because there are hundreds of sensors lined up in 
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a roW, a voltage pattern identical to the pattern in a bar code 
is generated in the reader by sequentially measuring the 
voltages across each sensor in the roW. The important 
difference betWeen a CCD reader and a pen or laser scanner 
is that the CCD reader is measuring emitted ambient light 
from the bar code Whereas pen or laser scanners are mea 
suring re?ected light of a speci?c frequency originating 
from the scanner itself. The neWest type of bar code reader 
currently available are camera based readers that use a small 
video camera to capture an image of a bar code. The reader 
then uses sophisticated digital image processing techniques 
to decode the bar code. Video cameras use the same CCD 
technology as in a CCD bar code reader except that instead 
of having a single roW of sensors, a video camera has 
hundreds of roWs of sensors arranged in a tWo dimensional 
array so that they can generate an image. 

[0038] In another embodiment of the present invention, 
the identi?cation device 40 comprises a radio frequency 
scanning device. Radio Frequency Identi?cation (RF ID) 
uses radio frequency communication to automatically iden 
tify, track and manage objects, people or animals. A loW 
frequency, passive, magnetically-coupled RF ID system is 
made up of tWo parts: a reader and a tag. The tags are 
typically attached to objects or animals that require a unique 
identi?cation number. The tags include an electronic circuit 
(transponder) and tuned antenna-capacitor circuit. The tags 
are small sophisticated radio transmitters and receivers. 
They are poWered by the RF ?eld generated by the reader. 
Upon being poWered up, the tag Will continuously transmit, 
by damping the incoming RF poWer ?eld, its data. The RF 
ID reader has three main functions: energiZing, demodulat 
ing and decoding. The reader, using a tuned antenna-capaci 
tor circuit, emits a loW-frequency radio Wave ?eld. This is 
used to poWer up the tags. The information sent by the tag 
must be demodulated. The encoded information is decoded 
by the reader’s on-board micro-controller. This information 
can then be used by a controlling processor. In both the 
reader and the tag, the antenna can be shaped and siZed in 
different Ways. Because of the small siZe of the tag, it can be 
formed to ?t almost any situation. Since there is no contact 
or vieWing required, the RF ID system alloWs great freedom 
of movement and placement of the tag and reader become 
less of a critical issue. 

[0039] There can be a number of Ways to determine 
relevant appliance factors of the subject appliance, such as 
the exemplary Washing machine. As an example, the laun 
dering factors retrieved from the data store might be 
matched against one or more decision trees. Adecision trees 
typically is a set of responses/traits/categories against Which 
the laundering factors can be compared against. For 
example, a decision tree preferably comprises every com 
bination of possible laundering factors. The laundering 
factors are then compared against the decision tree for a 
matching branch and the matching branch provides further 
instructions to be executed as a result of the match. Such 
decision trees Would preferably comprise potential combi 
nations of laundering factors Which have been designed With 
the system’s intended application in mind, so that appropri 
ate optimiZed operating conditions can be established that 
pertain to the items of clothing to be laundered. Preferably, 
the decision trees are converted to mathematical algorithms 
Which then process the decision tree comparisons or “deci 
sions” electronically to ascertain the appropriate optimiZed 
operating conditions of the Washing machine. 
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[0040] In order to update the optimiZation process to alloW 
for modi?cation or “morphing” as appropriate, one embodi 
ment of the present invention comprises the decision trees or 
algorithms of the optimiZation module 31 being updated by 
a neural netWork. In the Washing machine example, the 
neural net 32 Would assess various applicable laundering 
factors and feedback data retrieved from the data store to 
determine if any changes to the mathematical algorithms or 
dialog scripts are needed to facilitate or optimiZe the deci 
sion making process of determining optimiZed laundering 
conditions. For example, a neural netWork can continuously 
update its decision making algorithm by incorporating user 
input such as feedback, frequency of laundering, number of 
launderings and laundering compositions utiliZed into the 
decision making process akin to arti?cial intelligence or 
“smart” logic. According to Haykin, S. (1994), Neural 
Networks:A Comprehensive Foundation, NY: Macmillan, p. 
2, a neural netWork is a massively parallel distributed 
processor that has a natural propensity for storing experi 
ential knoWledge and making it available for use. It 
resembles the brain in tWo respects: 1) Knowledge is 
acquired by the netWork through a learning process; and 2) 
Interneuron connection strengths knoWn as synaptic Weights 
are used to store the knoWledge. The neural netWork ana 
lyZes the data store 34 for trends, feedback data, laundering 
factor data and other additional data to develop and re?ne 
algorithms for decision making. In a preferred embodiment, 
a neural netWork Would automatically make changes to the 
optimiZation module’s 31 decision trees or algorithms based 
upon the groWing base of laundering factors and user 
feedback data. 

[0041] In another embodiment, the system 20 might fur 
ther comprise a detergent dispenser 43 or similar consumer 
appliance action product or device (e.g., starch dispenser for 
an iron, vitamin dispenser for a pet feeder device, etc.) in 
communication With the optimiZation module 31. Such a 
detergent dispenser 43 might further include one or more 
laundry compositions to be dispensed into the Washing 
machine. In another embodiment, the detergent dispenser is 
integrated into the Washing machine 22, Whereas in an 
alternative embodiment, the detergent dispenser 43 could be 
attached adjacent the Washing machine. In this example, the 
action product or the detergent dispenser 43 is in commu 
nication With the optimiZation module and receives instruc 
tions for the appropriate time, amount, and choice of laundry 
composition to dispense into the Washing machine. Various 
detergent dispensers are knoWn to one skilled in the art. As 
Will be understood, the detergent dispenser or other appli 
ance action device of the present invention can be any 
detergent dispenser or the like knoWn to or developed by one 
skilled in the art. 

[0042] In yet another embodiment of the present inven 
tion, the system 20 further comprises a appliance action 
device (eg detergent dispenser) inventory module 45 in 
communication With the action device (detergent dispenser) 
43 and the director 25. In this example, the detergent 
inventory module 45 comprises executable instructions for 
determining the amount and type of laundry compositions in 
the detergent dispenser 43. This information can then be 
stored in the data store 34 and utiliZed by the optimiZation 
module 31, When the optimiZation module 31 determines 
optimum laundering conditions for the clothes by taking in 
account of exactly What laundering compositions are avail 
able for use. 
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[0043] As one skilled in the art Will appreciate, the term 
detergent dispenser refers generically to a product dispenser 
containing various laundering compositions. In one embodi 
ment of the invention, laundry compositions may comprise 
formulated compositions, such as, but not inclusively, deter 
gents, such as Tide®, rinses such as DoWny®, bleaches, 
fabric softeners such as DoWny®, and the like. In another 
embodiment of the invention, laundry compositions may 
include the constituent ingredients, or, in other Words, the 
individual ingredients of a formulated composition. An 
example of the constituent ingredients of a detergent such as 
Tide® may include, but are not limited to builders, surfac 
tants, enZymes, brighteners, bleaching agents, conditioning 
agents, lubricants and any other ingredient. 

[0044] In another embodiment, such device inventory 
module comprises executable instructions for sustaining an 
adequate quantity of products (eg laundering composi 
tions) on-hand to ensure the consumer does not run out of 
laundering compositions While laundering clothes. For 
example, the detergent dispenser may include a level sensor 
or Weight sensor to monitor the current inventory of laun 
dering compositions in the detergent dispenser. In one 
embodiment of the present invention, the detergent inven 
tory module Will order electronically a replacement quantity 
of laundering compositions When the level of the laundering 
composition reaches a pre-determined level in the detergent 
dispenser. This supplier managed inventory alloWs the con 
sumer to give up the hassle of monitoring the level of 
laundering compositions and provides a Way for the con 
sumer to ensure they have an adequate supply of the 
laundering compositions on hand. Alternatively, the deter 
gent inventory module may send a message to the user 
informing the user that one of the laundering compositions 
in the detergent dispenser is at a pre-determined level. The 
message preferably is sent through E-mail or another mes 
saging means knoWn to one skilled in the art. 

[0045] In a further embodiment of the present invention, 
the device inventory module comprises executable instruc 
tions for searching retailers product databases for a desired 
product (e. g. laundering composition) at a desired price. For 
example, the consumer may use Tide® products for their 
laundering composition. The consumer through the user 
interface can activate the detergent inventory module to 
monitor Tide® product prices at local and/or on-line retail 
ers. When a retailer is offering the Tide® products Within the 
consumer’s desired price range, the detergent inventory 
module Will alert the consumer of the availability of Tide® 
products at the desired price. The consumer Will then be 
provided instructions on Where the Tide® products are 
available at the desired price, or preferably the detergent 
inventory module Will comprise executable instructions to 
alloW the consumer to purchase the Tide® products online 
and have the Tide® products delivered to the consumer’s 
home. Similarly, the inventory module may be able to search 
Wholesalers of constituent ingredients for a desired ingredi 
ent, and an inventory module may be capable of alerting 
consumers to the availability of a particular ingredient at a 
desired price. 

[0046] In yet another non-limiting embodiment, it is con 
templated that the system 15 might be con?gured to reorder 
laundry compositions based as least in part on the identity of 
clothing that is typically Washed. AWasher may identify via 
an RF ID tag or other knoWn tag, and keep track of every 
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item of clothing Washed in a machine, and may use that 
information to determine Which laundry compositions may 
need to be reordered. For example, if a particular Washer, 
Washes a large amount of dark clothes, the Washer may be 
able to forecast When a particular detergent or constituent 
ingredient may run out and may either prompt a user that the 
detergent or ingredient needs to be reordered, or may search 
retailer/Wholesaler databases for the desired product at a 
desired price. 

[0047] In another embodiment, the system of the present 
invention might further comprise a communication link 38 
and an external data store 36. The communication link 
provides access from the director to the external data store. 
The communication link is preferably a token ring, Ethernet, 
telephone modem connection, radio or microWave connec 
tion, parallel cables, serial cables, telephone lines, universal 
serial bus “USB”, FireWire, Bluetooth, ?ber optics, infrared 
“IR”, radio frequency “RF” and the like, or combinations 
thereof. It is contemplated that an external data store might 
acquire and aggregate data from each consumer device in 
communication With the external data store. In particular, an 
individual Washing machine 22 may store information relat 
ing to each load and/or each item of clothing processed by 
the machine. This information may be uploaded to an 
external data store in communication With other consumer 
devices. In this Way, an administrative user may be able to 
aggregate the data for research and development purposes, 
such as, for example, an administrative user may be able to 
identify neW trends in fabrics or other relevant information. 
It is contemplated that the term uploaded means that a 
consumer appliance is capable of transmitting information, 
such as data relating to the characteristics of the clothing 
processed, to an external data base such that any person in 
communication With the external data base might have 
access to the data. 

[0048] It should be recogniZed that data in the data store 
22 is not limited to information uploaded by a Washing 
machine, but rather might also include consumer feedback 
data from consumers With respect to dif?culties they have 
experienced With current products and the consumer appli 
ance. Additionally, it should be recogniZed that an admin 
istrative user may access the data store 36 and utiliZe the 
consumer’s feedback to develop or improve the optimiZation 
module or products of the enterprise. This insight gained 
from the consumer may provide very bene?cial information 
for product development and improvement of products and 
services of the enterprise. It can be contemplated as Well, 
that an enterprise might make the data store, analysis of the 
data store, available to other entities. This might entail 
alloWing such entities to have access to such data via the 
Internet, via printed reports, via interactive softWare on 
computers, periodic data subscription services and the like. 

[0049] In yet another embodiment of the present inven 
tion, the external data store 36 comprises Work piece pro 
cessing properties and factors (eg clothing properties and 
laundering factors) corresponding to the Work piece identi 
?ers. For example, the Work piece manufacturers (e.g. 
clothing manufacturers, pet food manufacturers) can access 
this data store to input the Work piece identi?cation infor 
mation corresponding to products Which the manufacturers 
sell to consumers. In the Washing machine example, this 
data may include, color, fabric type, description of garment, 
date of manufacture, speci?c laundering care recommenda 
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tions, image of the garment, and the like. Moreover, it 
should be understood that additional information relating to 
a Work piece’s properties and factors can be added so as to 
create a history of the Work piece. For example, the number 
of times a particular item has been Washed, the kinds of 
stains removed from the item, and other relevant informa 
tion may stored relating to the Work piece item. Upon 
obtaining the Work piece (clothing) identi?er from the 
identi?cation device, the optimiZation module may search 
the external data store for Work piece (laundering) properties 
of the Work piece (garment) corresponding to the Work piece 
identi?er. This data is then preferably stored in a local 
memory store of the system. 

[0050] In a further embodiment of the present invention, 
the system 20 might further comprise one or more sensors 53 
in communication With the director. In the Washing machine 
example, exemplary sensors may include one or more of the 
folloWing sensors selected from the group consisting of: 
Water temperature sensor, Water pH sensor, Water hardness 
sensor, speed sensor, vibration sensor, level sensor, electric 
load sensor, Water ?oW sensor and Water pressure sensor. For 
example, the Water temperature sensor could be utiliZed to 
determine the optimal laundering conditions and to correctly 
set the Water temperature to optimiZe the laundering of the 
clothes. 

[0051] In an embodiment of the invention, it is contem 
plated that a consumer appliance might optimiZe processing 
conditions based on environmental conditions. For example, 
in an exemplary embodiment of the invention, it is contem 
plated that a Washing machine system 20 might optimiZe 
laundering conditions based on initial Water conditions. In 
particular, as knoWn to one skilled in the art, the pH and 
hardness of the Water utiliZed in the Washing machine can 
greatly affect the performance of the laundry compositions 
When laundering clothes. By utiliZing the pH and hardness 
Water sensors, the optimiZation module can preferably 
account for the initial Water conditions and make the appro 
priate changes in the laundering conditions to optimiZe the 
laundering of the clothes. In another embodiment, various 
Water conditions such as pH and hardness might be retrieved 
from data stores on the Internet. For example, in some 
circumstances, local cities may publish certain characteris 
tics regarding Water quality, Which may be retrieved by the 
Washer so the optimiZation module can accommodate for 
Water conditions. In this context, retrieved is contemplated 
to mean that a consumer appliance might be con?gured to 
doWnload applicable information or data via a communica 
tion link such as over the Internet. It should be recogniZed 
that the characteristics of initial Water conditions, Whether 
retrieved from an external data store or obtained through 
sensors, might be stored on a local data base to minimiZe 
time spent obtaining the information for the next cycle. Also, 
it is contemplated that a user might be provided With the 
characteristics of the initial Water supply and alloWed to 
modify and save the characteristics if desired. 

[0052] In yet another embodiment of the invention, a 
consumer appliance might contain sensors that sense char 
acteristics of a soiled article. It is contemplated that a sensor 
may sense the soiled characteristics directly from an article 
itself, or indirectly through Water that contacts a soiled area. 
For example, in the Washing machine application, a sensor 
maybe housed in a Washing machine and the sensor maybe 
in communication With a director. The sensor may be 
integral With the machine or may be free-standing. For 
example, a sensor-containing device can be placed in the 
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machine prior to or during use. The sensors can be in 
electronic communication With the direction, including but 
not limited to connection via Wire or any electromagnetic 
signal. The sensor may either directly or indirectly sense the 
characteristics of the soiled article and transmit the charac 
teristics to a director in communication With an optimiZation 
module. An optimiZation module might then determine 
optimiZed processing conditions based on the communica 
tions from the sensor, and communicate the appropriate 
processing conditions to the director to ensure the soiled 
articles receive the appropriate Wash treatment. 

[0053] Alternatively the sensor may either directly or 
indirectly sense the characteristics of the soiled article and 
transmit to a user of the Washing machine an optimal 
cleaning performance characteristic such that the user may 
take appropriate action prior to the commencement of the 
Wash treatment to ensure that the soiled articles receive the 
appropriate Wash treatment, preferably optimiZed cleaning 
of the soiled article. It is understood that a processing device 
may be needed to convert the soiled article characteristic 
into an optimal cleaning performance characteristic. 

[0054] The sensors used in sensing a characteristic of a 
soiled article may be any suitable sensor knoWn to those in 
the art. Examples of suitable sensors include, but are not 
limited to, pH sensors, conductivity sensors, Water hardness 
sensors, turbidity sensors, temperature sensors, calcium ion 
sensors and oxidation-reduction potential sensors. Examples 
of such sensors are commercially available from companies 
such as HoneyWell, Rosemount and Analytical Sensors Inc. 

[0055] “Soiled article” as used herein means any article 
that is soiled or stained. Examples of soiled articles include, 
but are not limited to, fabrics (i.e., garments, undergarments, 
socks, draperies, toWels, linens, etc.), dishes, pots, pans, 
cookWare, bakeWare and tableWare. In a preferred embodi 
ment of the present invention, the soiled article comprises a 
soiled fabric article. 

[0056] “Soiled article characteristic” and/or “characteris 
tics of a soiled article” as used herein means any character 
istic that is derived from a soiled article. Nonlimiting 
examples of soiled article characteristics include type of soil, 
composition of soil, type of article, amount of soil, pH of 
soil, conductivity created by soil, Water hardness created by 
soil, temperature changes, and turbidity created by soil. 

[0057] “Optimal cleaning performance characteristic” as 
used herein means one or more operating conditions by 
Which the consumer appliance can be operated. In other 
Words, one or more operating conditions that the user of the 
consumer appliance can incorporate into the consumer 
appliance prior to operating the consumer appliance such 
that optimal cleaning performance is achieved upon opera 
tion of the consumer appliance. The one or more operating 
conditions is in response to the soiled article characteristic 
derived from the soiled article. In one embodiment of the 
present invention, the optimal cleaning performance char 
acteristic comprises a recommended dosage amount of an 
active ingredient to provide a desired cleaning bene?t, such 
as a cleaning and/or laundry composition, to be used in the 
consumer appliance. In another embodiment of the present 
invention, the optimal cleaning performance characteristic 
comprises a recommended physical parameter for the opera 
tion of the consumer appliance, such as temperature, cycle 
time, agitation, pH, and the like. 
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[0058] The communication of the optimal cleaning per 
formance characteristic to the user of the consumer appli 
ance occurs at a time prior to the user inputting settings for 
operation of the consumer appliance and/or prior to the user 
adding an active ingredient to provide a desired cleaning 
bene?t into the consumer appliance. 

[0059] “Optimized cleaning” as used herein means 
achievement of cleaning results not attainable utiliZing exist 
ing conventional Wash methods. In other Words, optimiZed 
cleaning means that a user of the consumer appliance 
Wherein an optimal cleaning performance characteristic is 
communicated to the user and the user utiliZes (incorporates 
into) the optimal cleaning performance characteristic in 
operating the consumer appliance achieves better cleaning 
results as compared to a user Who operates an identical 
consumer appliance Without utiliZing an optimal cleaning 
performance characteristic to operate the consumer appli 
ance. 

[0060] Other sensors may include a speed sensor, Which 
can be utiliZed to ensure that delicate garments are not 
damaged in the Washing machine by too fast of a spinning 
cycle or agitation cycle. Additionally, a vibration sensor 
could detect When the load of laundering items has become 
out of balance and preferably Would alert the user to such a 
condition. In one embodiment, the optimiZation module in 
conjunction With the director Would make changes to the 
laundering settings to minimiZe the vibrations of the Wash 
ing machine. Another example of a sensor that can be 
utiliZed is a level sensor. The level sensor monitors the level 
of clothing and/or liquid in the Washing machine to ensure 
that the Washing machine is not overloaded With clothes. An 
electric load sensor Would provide data to the director to 
determine When the laundering cycles change and When the 
laundering process is ?nished. 

[0061] In another embodiment of the present invention, 
the system 20 might further comprise a reasoning module 48 
in communication With the director 25. The reasoning mod 
ule 48 preferably comprises executable instructions for 
providing information to a user regarding the optimiZed 
operating conditions. In the Washing machine example, the 
reasoning module 48 Will provide the user the reasons to 
believe the optimiZation module’s determination of optimal 
conditions such as Washing With Warm Water and a pre-rinse 
additive. In one embodiment, the user Will be able to receive 
more information on any determination that the director in 
connection With the various modules has made. In another 
embodiment of the present invention, the reasoning module 
provides an explanation on Why a potential processing 
con?ict exists. It is believed that consumers are more likely 
to utiliZe and trust the decision making process of the present 
invention if the users are provided With an explanation or 
reasons to believe the decisions made by the system. 

[0062] In yet another embodiment of the present inven 
tion, the system 20 might further comprise a processing 
history module 50 in communication With the director 25. 
The processing history module 50, preferably provides 
executable instructions for collecting and maintaining a 
processing history on action on the Work piece items by the 
consumer appliance. In the Washing machine example, the 
history module might monitor all stains that have occurred 
on the garment in the past or monitor the number of times 
a garment has been laundered. This information can be later 
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retrieved by a consumer to determine hoW Well the Work 
piece is being processed by the consumer appliance (eg 
how a clothing garment has Withstood multiple launderings). 
In one embodiment, an administrative user can access the 

history module to better develop and improve products and 
services of the enterprise. 

[0063] Another aspect of the present invention is the 
method of optimiZing the processing of one or more Work 
piece items by a consumer appliance. In one exemplary 
embodiment, the method comprises the steps of: providing 
an identi?cation device, a Work piece identi?er, a data store 
and a director in communication With a consumer appliance; 
identifying each Work piece item to be processed by the 
consumer appliance; retrieving one or more processing 
factors corresponding to each of the identi?ed Work piece 
items from a data store; determining potential processing 
con?icts corresponding to the processing factors of each of 
the identi?ed Work piece items; notifying a user of any 
potential processing con?icts; determining optimiZed pro 
cessing conditions corresponding to the processing factors; 
and prompting the user to con?rm the optimiZed processing 
factors. 

[0064] An exemplary embodiment of the method of opti 
miZing the processing of one or more Work piece items by 
a consumer appliance is depicted in FIG. 3 for the a Washing 
machine example for laundering multiple items of clothing. 
In this example, the method might comprise the steps of: 
providing a director in communication With a Washing 
machine, a user interface, an optimiZation module and a data 
store (step 60); identifying each of the items to be laundered 
(step 61); retrieving one or more cleaning factors corre 
sponding to each of the items of clothing from the data store 
(step 64); determining potential laundering con?icts corre 
sponding to the cleaning factors of each of the items of 
clothing (step 66); alerting a user of the potential laundering 
con?icts (step 68); determining optimal laundering condi 
tions corresponding to the cleaning factors of each of the 
items of clothing (step 70); informing the user of the optimal 
laundering conditions (step 72); prompting the user to 
provide feed back data on the laundering of the items of 
clothing (step 84); and receiving from the user feed back 
data relating to the laundering process (step 86). 

[0065] In one embodiment of the present invention, the 
step of identifying each Work piece item may comprise 
manually entering the Work piece information into the user 
interface, or preferably comprises reading a tag With an 
identi?cation system such as bar code or RF ID tags. In 
another embodiment, the processing factors may be manu 
ally entered. In the Washing machine example, the manual 
option might comprise the user entering the garment type, 
color, fabric type, manufacturer, care instructions, and the 
like or combinations thereof. In the Washing machine. For 
example, the user may enter through the user interface, that 
the Work piece has the folloWing processing factors (eg 
White in color, 100% cotton, men’s underWear). This data 
Will then be utiliZed in at least part by the director to 
determine if there are any potential processing con?icts and 
to determine the optimal processing conditions. Preferably, 
the identi?cation step is automatic and comprises scanning 
a Work piece identi?er (e.g. bar code) or receiving the 
identifying information from the Work piece identi?er (e.g. 
RF ID tag). The Work piece identi?er (e.g. RF ID tag, bar 
code) might comprise a serial number that is unique to the 












